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2 Discrete l/o Modules

lmportant User lnformation

Because of the variety of uses for the products described in this publication,
those responsible for the application and use of this control equipment must
satisff themselves that all necessary steps have been taken to assure that each
application and use meets all performance and safety requirements, including
any applicable laws, regulations, codes and standards.

The illustrations, charts, sample programs and layout examples shown in this
guide are intended solely for purposes of example. Since there are many
variables and requirements associated with any particular installation,
Allen-Bradley does not assume responsibility or liability (to include intellectual
property liability) for actual use based upon the examples shown in this
publication.

Allen-Bradley publication SGI-I. I, Safety Guidelínes for the Applìcation,
Installation, and Maintenance of Solíd-State Contrcl (available from your local
Allen-Bradley office), describes some important differences between solid-state
equipment and electomechanical devices that should be taken into consideration
when applying products such as those described in this publication.

Reproduction of the contents of this copyrighted publication, in whole or in part,
without writtenpermission of Allen-Bradley Company, rnc., is prohibited.

Throughout these installation instructions n e use notes to make you aware of
safety considerations :

ATTENTION: ldenlifies information about practices or circumstences
that can lead to pensonal iniury or death, property damage or econornic loss.

,.ê!,,....:
i'.

t
O

Attention statements heþ you to:

. identify a hazard

. avoid the hazard

o recognizetheconsequences

lmportant: Identifies information that is critical for successfirl application and,
understanding of the product.

f.

Púlba$0n174&5.3



Discrete l/O Modules 3
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Discrete l/O Modules 5

0verview

In addition to providing the modulc's electrical specifications, this document
tells you how to:

o install the module into a chassis

o wire the module's terminal block

o install the Octal Filter l-abel

lnstallation

AITtsNTION: Never install, remove, or wire modules with power
applied to chassis.

fmportanft The first slot of the chassis is reserved for the processor or the
1747-ASB module.

,.ttsÌ*
i"d t. Dieurnodpowr,

2 Allgdruilboadof moü¡þwih ôas's
cadgulde.(A)

3. SIds üe rnoürle hto tlrs dnsls urdl he
bollom laòs lodr lnto place. (Ð

L Ro¡le hewlæs dorn æd awaylrcmhe
moûlo, seadng hem ¡vih he win üe. (Cl

5. To leep he ûassls fiee fiun debds, core¡
all unused dobwihCard SlolF¡lla, Calalog
ttumberl74$il2
To nmove lhe module, prcss and hdd üe
nroü.¡þ mlaasa locatedon ea$ sdf-lo*lrq
hb,anlslidethe moü¡le out ol ütschassls
sþL(D)

I

/
Slot I A

max.ll4AWG (2nnrÊ)
¡nax.2wlno perlemhal
mu. lorq¡å: 0.9 Nm (8 h-lbe)

I

c

c

Publlcaüm 171&5.3



6 Discrete l/O Modules

Specifications

General f/O

Table I
Specifications for All Discrete Modules

Operating Temperature 0"C fo 60"C (32"F fo 140'F)O

Storage Temperature 40"C to 85"C (-40eF to 185'F)

Operating Humidity 5% to 95% (noncondensing)

Noise lmmunity NEMA standard ICS 2-230

Vibration (Operaling ) Displacement 0.015 in peak al5-57 l.lz
Aæeleration 2.5Gs al57-2000 Hz

Shæk (Operating ) 30Gs (allmodules except relay oontact)
10Gs (relayæntacl modules, -OU -OX, l/O
combo)

lsolation@ 1500v

Agency Ceilification . UL listed
. CSAcertilied
. CE compliant for all applicable directives

when prcduct o packaging is maúed

Hazardous Erwironmenl Class
CÐ Glæs l, DMsion 2 Hazardous Environment

uL-A196, CSA

Exceptlons are lndlcated wllñ oerlain modules.

Electrooplicalisolation belween l/O teminals and conlrol logic.

Some modules are classlñed Clæs l, Division 2 by CSA only æ shown in ün specificaton table for ü¡e

respectlve module.

-4ìa,
i.i

o
@

@

RËflcaliôn174S53



Discrete l/O Modules 7

,.411*
,1*\#

Specifications

Heat Dissipation

The following tables contain values for the heat dissipated by each VO module.

Use them to calculate the total amount of heat dissipated by your SLC 500*
contol system. For details on how to calculate total heat dissipation, refer to the

SLC 500 Modular and/or Fked Hardware Style Insnllation and Operatìon
Manual (Rrblication Number 1747-6.2or 1747-6.21). Please note the following
definitions:

o Watts per Point - the heat dissipation that can occur in each

field wiring point when energized at nominal voltage.

o Mìnímum Wans- the amount of heat dissipation ttrat can occur
when there is no field power present.

o .TotalWatts - the watts per point plus the minimum watts (with
all poins energized).

Table2
lnput ilodule Heat Dissipatlon

Cehlog Numbers Total Watts

1747-lA4 1.30

17t6-lA8 2.40

1746-1416 4.80

174ô-tB8 1.90

1746-t816 3.60

1746-1C16 3.9s

174S1G16 1.00

174&1H16 5.17

174ôtM4 1.60

174StM8 3.10

l7¿f&1M16 6.00

174&1N16 6.00

r746{T816 3.60

t74SÍTV16 3.60

1746.tV8 1.90

3.flt020 0.425

0.2500.ã)

0.4250.ã)

0.4250.20

0.35 0.425

0.4250.35

0.25()0.31t

0.1750.35

0.2170.32

0.02 0.700

0.n 0.425

0.420.20

0.2500.20

0.4250.27

0.2500.27

0.n 0.175

ilinlmum WattslUatts per Point

17¡f6-M16

Pr¡blicatlm 174&5.3



I Discrete l/O Modules

Specifications

Heat Dissipation (continued)

Table 3
Output llodule Heat Dlsslpatlon

Catalog Numbers

1746-0A8

174S0416

174604P12

r746"088

17460816

17460816E

1746-OBP8

174608P16

1746-OG16

r74ôOV8

t746-ov16

17460\'P16

r7r60w4

tzr6.ow8

17460Wr6

l7¡|6OXB

T¡blc I
Comblnatlon lnput/Output Module Heat Dissipatlon

Cah'log Numbcrs

r74eþ4

l74eþ8

174StOt2

Total lVatb

9.00

9.30

6.90

7.60

3.07

3.08

6.26

1.50

6.90

7.60

6.26

1.90

3.70

s.70

Total Watb

t.60

0.8s1

.õ
'.:r :-1

8.60

3.00

2.5900.825

5.1700.033

2.5900.138

0.133 1.310

1.20.3r0

1.4000.388

0.6750.n5

0.9000.09t

r.2500.310

0.6750.300

0.6750.150

t.4ü)0.388

0.6750.n5

t.8501.000

r.8500.462

0.9251.000

llinimumlïattsWatß pet Polnt

2.r30.27 per input point

0.130 peroutput point

1.38A.27pr inpulpolnt
0.133 perouþul point

0.750.27 per inpü point

0.13fl peroutput polnt

lllnlmum W¡ttsfVaß pcrPolnt

)

RÈllcalion l7¿f6-5.3
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Discrete l/O Modules 9

Specifications

Input Modules - ac

Table 5
Specifications for Dlscrete lnput Modules 1746.144, -n8, and.lA16

lÞscription Specification: 17{,6.

nl60

Voltage Calegory 100/120V ac Signal lnput

Number of lnputs 16

Points per Common 16

Operating Voltage 85-132V ac at 47-63 Hz

Bad<plane Curent
Consumption

0.04

SignalDelay (mu.) on =35 ms
off = 45 ms

Off Stale Voltage (max.) 30V ac

Off Slale Currenl (muJ 2mA

Nominal lnput Current at 120V ac 12 mA

lnrush Cunent (r.r.)@ 0.8A

lnrush Cunent ïme Duration (max.) 0.5 ms

@ 
Removable Temlnal Block

@ 
An ac inpuf device must be compatble wiür SLC 500 lnpul circuit lnrush cunent. A cu¡rent limiling rssistor
can be used to llmll inrush cunent however, üe operatiry charac{edstiæ of the ac lnput circuit willbe
afþcted.

0.0854

.*r¡

I:J

24V

0.05040.03s45V

I4

I4

tA8lA4

!.'

Publication 1746-5.3



10 Discrete l/O Modules

Specifications

Input Modules - ac (continued)

Table 6
Speclfications for lnput llodules 174SlM4'1M8, and -lltl16

Description: Specification: 174F

ffi6(D

Vollage Calegory 2001240V ac Signal lnput

Number of lnputs 16

Points per Common 16

Operating Voltage 17(Þ265V ac at 47-63 Hz

Backplane Current Consumption 0.0854

0.04

Signal Delay (moc) on=35ms
off = 45 ms

Off Stale Voltage (maxJ 50V ac

Off Stale Current (max) 2mA

Nominal lnput Current at 240V ac 12 mA

lnrush Cunent (r*.)@ 1.64

lnrush GunentTme Duration (max.) 0.5 ms

@ 
RemovabþTeminalBþck

@ 4r,., lnput device must be compafibb with SLC 500 input ciroit inrush cunenl. A cunent limiling reslslor

can be used lo limit inrush cunent however, üre operating cùanctedstlcs ol the ac lnpuû circtilwill be

afrected.

* i'f

24V

0.05040.03545V

I4

I4

n8tMf

Publhalion 1746-5.3



Discrete l/O Modules 11

Specifications

Input Modules - dc

Table 7
Spcifications lor lnput Modules l 74SlB8,'181 6''lT816, and'1C1 6

Descdption: Specification: 174,&

Voltaç Category

Numberof lnputs

Points per Common

Operating Voltage

lcl60@

¡ßV dc
Signal lnpul (sinking)

16

16

/'4i.9
\,P

Bacþlane Curent
Consumption

SþnalDelay (max)

Off State Voltage (max.)

Of State Gurrenl (moc)

0.0504

0.04

30-60V dc at 55oG
30-55V dc at 60oC

(sinking)

on=4ms
ofl=4 ms

10.0V dc

1.5 mA

4.1m4 @48VdcNominal lnput Cunent

O 
Remorable Temlnal Bloclc

@ t** sigaldelay br hese modules: ON = 0.1 ms, OFF = 025 ms at 24V dc.

@ Ur.lD Code 0509 wtren confignrring your system wiür programming soltwars or üe HllT.

8mA@24Vdc

1.5 mAlmAlmA

5.0Vdc

on s 0.3 ms
off = 0.5

tr@
olf =8 ms
on =8 ms0n

off
ms
ms

=8
=8

24V

5V

10-30V dc (sinking)

t6I 16

16I 16

24V dc Slgnal lnput (sinking)

lB16(DtB8 Ffi60

tubllcaüon 174ô5.3



12 Discrete l/O Modules

Specifications

Input Modules - dc (continued)

Table I
Specifications for lnput ltlodules 174&1V8,'Mô, and'lTV16

Descriptlon: Specîfication: l7{&

Voltage Category 24V dc Signal lnput (sourcing)

Number of lnputs

Poinls per Common

Operating Voltage 1O-S0V dc (sourcing)

Bacþlane Cunent
Gonsumption

SignalDelay (mu.)

Oúf State Vollage (maxJ 5.0V dc

Of State Cunent (maxJ

Nominal lnput Cunent at 24V dc 8mA

O 
Remouable Terminal Block

@ typ* ,*al delay for ürese modulss: ON = 0.1 ms, OFF = 0.25 ms at 24V dc.

0.04

]Wlôo

16

16

0.0854

on=03ms
off =0.5 ms@

1.5 mA

-$lÀ
:,: .,i'Ù

Js

'i'i'
.J

lmA lmA

on
off

ms
ms

=8
=8

on
off

ms
ms

=8
=8

24V

5V 0.08540.0504

16I
I 16

tv8 Nl60

ftËlbaton 17,1ô-5.3



Discrete l/O Modules 13

Specifications

lnput Modules - dc (continued)

Table I
Specifications for lnput Modules 174S1G16

fÞscdption:

Vollage Category

Numberof lnputs

Points per Common

Operating Voltage

Bacþlane Current
Consumption

17{6.tG160

5V dc ffL Signal lnput (sourcing)

16

16

4.5-5.5V dc (sorcing)
50mV peak to peak ripple (maxJ

0.1404

0.04

-¡¡ç\/ ,l.i', "Ii

Signal Delay (max.) on = 0.25 ms
ofl = 0.50 ms

Off State Voltage (ma¡r.) 2.0V dc@

Off Stale Curent (max.) 4.1 mA

Nomind lnput Cunent at 5V dc 3.7 mA

@ 
RemovableTeminal Block

@ ftl. hputs are inverted (-0.210 +0.8V dc = tow voltage = TruE = ON). Use a NOT inslruclion in your tadder

program to ænvert to traditional True = Hþh logic.

24V

5V

Publicalion t74&5.3



74 Discrete l/O Modules

Specifications

Input Modules - dc (continued)

Table 10
Speclfications for lnput Modules 174&1N16

Descrlption:

Voltage Category

Number of lnputs

Pcints per Comrnon

Operating Voltage

Bacþlane Current Consumption

SignalDelay (mor.)

Ofi State Voltage (maxJ

Off State Current (ma¡r.)

Nominal lnput Curent

lnrush Curenl (max.)

O 
RemovabþTeminalBlæk

174FlNf 60

24V ac/dc Signal lnput

16

16

1È30V dc (sinking)

10-30V ac

0.0854

0.04

on=15ms
ofl= 15 ms

on=25ms
ofi=25 ms

3.0Vdc

3.0Vac

lmA

lmA

I mA at 24Vdc

8 mA at 24V ac

0.024 (ac only)

*{=¡h
LP

ac

dc

ac

dc

ac

dc

ac

dc

24V

5V

ac

dc

Ptôllcatlon 1746-5.3



Discrete l/O Modules 15

Specifications

Input Modules - dc (continued)

Table 11

Specilications for lnput Modules 17fSlH16

Descrlptlon:

Voltage Category

Number ol lnputs

Points perCommon

Operating Voltage

Bacþlane Current ConsumPtion

Signal Delay (mu.)

Of State Voltage (rnu.)

Ofl State Cunent (maxJ

Nominal lnput Cunent

1746{ffi6(Ð@@

125V dc Signal lnput (sinking)

16

t6

0.0854

0.04

on=9ms
off =9 ms

20.0V dc

0.8m4

2.15 mA @125Vdc

2.25 mA @132V dc

Max. Poinls ON SimultaneouslY:
146V dc and 30"C
146V dc and 50oC

132V dc and 55oC
125V dc and 60"C

16(!
12@
14@
16@

¡1,¡\r/

O 
Re,nouable Termhd Blocï'

@ 
Uæ lD æde 0507 wt¡en ønfiguring your syslem wiür programming software orüe HHT.

@ 
ll U,. input module b onnesled h parallelwi[r at lnductlve load, use surye suppressionacross the toad lo

protect lhe input modulo l¡om damage caused by-reverse_vlþge. Feþr to llre SLC 500 Moduhr HatÛura¡e

5ttÈñúa1a6¡n anC Operation Mañual, publlcat¡on tZ¿Z+.2, for mote lnformation on suqe supprcssion

24V

5V

Range:
90-146V dc

Publlcaüon 17|&5.3



16 Discrete l/O Modules

Specifications

Output Modules - ac

Table 12

Specifications for Output Modules 174SOA8, €416, -OAPI2

lÞsctiption: Specification: 1746.

Category 120/240V ac

Numberof Outputs

Points per Common

Openating Voltage 85-265V ac at 47-63 Hz

Bacþlane Current
Consumption

Max. SignalDela¡ Resistive Load.
@ ott=1ms/off =11.0ms

CIl State Leakage (tn.)@ 2mA

Load Current (min.) 10 mA

Conlinuous Curenl per Point@

Continuous Curent
per Module (max)

oAPl2o@@@

0.04

12

6

0.3704

2.04 at 30"C
1¿54 at 55oC
1.04 at 60"C

9.04 at30"C
6.04 at 60'C

€+
,rrl

On State 1.2V at 2.04

Surge Current per Poinr@ (maxJ 17.04 for 25 ms@

@ 
RemouabþTerminal Block.

@ 
n n rr¿ common and btown fr¡se LED are provided on his module. See pages 2g ltrrough 36 for btown fuse

dhgosliæ and teplacement
@ 

Use l.D. code 2803 wtren configudng your system wtür programmhg software or üre HtfL
@ ønmø for Class l, Division 2 hazadous location by CSA.

@ 
triac ouçuls tum on at any polnt ln üre ac line cycls.and tum olf at ac line zero cross.

@ to t¡ri t. effecfs of leakage cunent hru solid state ouþuûs, a toadlng ræistor can be onnæted ¡n parallel

wiür your load. For I 20V ac operation use a I 5K f4 2UV resislor. For 2,OV ac operatlon use a I 5K f¡, 5lrll
psislor.

(Ð
Rwnnendedsurge supplesshm Fo tiac ouþnb wtnn sritdtkq l20V ac hduc&e loads use Hanis
l¡lebl€xide Vadstor, model numbat\l220MÆA Reblb the SLC 500 Modular Hadwan Style lnslalhüoln
ad OpEraüon Manual, pnblicatlon 1747-ô2, brmore hfoma$on on surgô srrypnslon.

@

@

.lBepealarbility is once every ls al 30oC. Repeatability is once awy 2s at 60'C.

Surge curent = 354 percommon br 10 ms.

10.04 for 25 ms10.04 for 25 ms

1.50V at 0.5041.50V at 1.04

8.04 at 30"C
4.04 at 60oC

8.04 at 30"C
4.04 at 60"C

0.504 at 30"C
0.254 at 60"C

l.0A at30"C
0.504 at 60"C

24V

0.37040.1854sv

I4

t6I

0A160oA8

Publlcallon 17¿fS5.3
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Discrete l/O Modules

Specifications

Output Modules - dc

Table 13

ffifiãations lor Output Modutes 1746.088, -0816, and OB16E

lÞscrlption: Speciflcation: 1746'

Number ol

Points Per Common

Voltage Category 24V dc Signal OutPut

Operating Voltage (V dc)

Backplane Current

ConsumPtion

Signal DelaY (max.). Resistive

Load.

Off State Leakage (tat.)@ lmA

Load Cunent (min.) lmA

Continuous Gunent Per eoint@

Continuous Current Per Module

On Slate Voltage DroP (max.)

Surge Current Per Point@

Removable Termlnal Block.

oBl6Eo@

16

16

0.04

10-30 (souræ)

0.1354

on = 1.0 ms

ofl = 1.0 ms

1.04 at 30'C
0.504 at 60oC

8.04 at
0" to 60"C

1.0V at 0.504

2.04 for 10 ms@

,'4tttà/ 'ìÈ\ ,sÈ

@ 
Use the bllowing l.D. code wtren configurhg yoursystern with prograrnming software orthe HlÍT:

1746.08168 =N20.
@ 

ro n n ürE efiec{s of leakage cunent üru solld state orguls, a loading resistor can be ænnected in parallel

glffr Vour load. For tangsór ouþuûs, 24Vdc openalion, use a 5.6K ohm, 1f2 watt rcsislor'

@ R *^ *deilwrgesupressiut: Fortansistorouþutsqtg,tqsqg-24!dc.lnduc{e.loadsuæa

I N4004 diode t r.oJ"írk across üre load. Refer 6 üþ slc 500 i¡lodular Hardrvare Style lrchllation ald

öä¡.r lia,tùat;puiúäUoñîi¿in.2, for morc hbmation on surgo suppresslm'

C ontínue d on follow ín g W 8e.

3.04 for 10 ms 3.04 for 10 ms

1.2V at 1.04 1.2V at 0.504

8.0Aat 30'C
4.0Aat 60'C

8.0A at 30'C
4.0A at 60"C

1.04 at 30'C
0,504 at 60"G

0.504 at 30"C
0.25A at 60"C

on = 0.1 ms

off = 1.0 ms
on = 0.1 ms
ofÍ = 1.0 ms

24v

5V 0.1354 0.2804

1Þ50 (source)

I 1ô

I 16

oB8 oH60

Pubhatlon 174S5.3



18 Discrete l/O Modules

@

@

Hepeatability is once every ls at 30'C. Repeatability is once every 2s at 60oC.

Surge cunent = 32{ per module for 10 ms.

I
a

ATTENTION: A transient pulse occurs in transistor outputs when the
external dc supply voltage is applied to the output common terminals
(e.9., via the master conúol relay). This can occur regardless of the
processor having power or not- For most applications, the energy of this
pulse is not sufficient to energize the load. Refer to the sLc s00
Modular and/or Fíxed Hardware style Installatíon and operatíon
Manual (Publication Number 1747-6.2 or 1747-6.21) for more
information on transient pulses and guidelines to reduce inadvertent
processor operation.

* ti

Pûllcatlon 17,fS5.3
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(
Specifications

Output Modules - dc (continued)

Table 14
Specilications for Output ltlodules 1746O8P8, and -OBP16

Descriptlon: Specificatlon: 17¡f6.

of

Points per0ommon

OBPI 6o(Ð@@

I

16

foriJ

Vollage Category

Openaling Voltage (V dc)

Bacþlane Current Consumption

Signal Delay (moc). Resistive Load.

Off State Leakage (mot.)

Load Cunent (min.)

Continuous Cunent per Point@

Continuous Curent per Module

On State Voltage DroP (muJ

Surge Cunent per Point

RemorableTemhalBlælc

24V dc SignalOutput

20.4-26.4 (source)

0.04

0.2504

on=0.1 ms@

olf = 1.0 ms

1.54ar30"C@
l.0A at 60'C

6.44 at
0" lo 60"C

lOV al 1.04

4OAbr 10 mP

lmA

lmA

@ 
ïhls module provklæ fast OFF dehy lor lnductlve loads. Comparative OFF dehy tinres br |746OBUOV8

and 1Z46€8P16/OVP16, wlren swilching Bulleti,n 100-8110 (24 watts sealed) contactor, an:
1746-OBÛOVB OFF delay = 152 ms; 1746O8P16/OVP16 OFF delay = 47 ms

@ I no.¿ *lrmon ard blorm fuse LED are prodded on ürls module. See pages 29 ürrough 36 for fuse bbwn

(Ð
dagostæandrcplaæment

ån exbmalfuse can be used to protec'l ürls moduþ ftorn $ort drcuils. RecommEndEd fuse ¡s SAIIO

[m4{.15À 5¡ê0 mm.

@ 
Use üre b1o¡yhg l.D. æde rrytren ænfturhg your syslem wiür progranmlng software or üre ]lHli

Contínued on followíng page.

4.04 for 10 ms

1.0V at 2.04

8.0A at 60"C

2.04 at 60"C

on = 1.0 ms
otl = 2.0 rns

24V

5V 0.13s4

4

I
oBPso@@

I

174&08P8 = 2'lí21 afd 1746OBP1 6 = ?921.

Publlcaüü 17{&5.3



20 Discrete l/O Modules

@

ø

@

@

Cerlified fot Class l, Division 2 hazardous location by CSA.

To lirnit he efiec{s of leakage cunent hru solid state ouþuts, a loading resistor can be ænnected in parallel

with your load. For kansistor oulpuls, 24V dc operalion, use a 5.6K ohm, 1/2 watt resistor.

Feæmmended surge suppressíon: For transislor ouþuls wñEn switching 24V dc induclive bads use a
1N4004 diode reverse-wired acoss üre load (also see footnote g). Reler to üre SLC 500 lrlodular Hardware
Styh lnslalhtion and Operation Manual, publication 1747-6.2,f0r more information on surgo sçpresslon.

Fasl off dehy for inductive loads is aæornplished wiüt surye supprêssoßt on the 1746€8P16 and €VPlô
modules. A suppressor at he load is not needed unless anoher ænlac{ is connected in sedes. lf ûris is ürE

case, e 1N4004 diode should be reverse wired across ùhe load. This defeats üre fasl lum ofi feature.

@ 
RrpeataOility is once every f s al30oC. Repeatability is onæ every 2s at 60'G.

@ Surge cunent = 324 per module for 10 ms.

?
a

ATTENTION: A transient pulse occurs in transistor outputs when the
external dc supply voltage is applied to the output common terminals
(e.9., via the master control relay). This can occur regardless of the
processor having power or not. For most applications, the energy of this
pulse is not sufficient to energize the load. Refer to the SLC 500
Modul.ar and/or Fíxed Hardware Styie Installation and Operatíon
Manual (Publication Number 1747-6.2or 1747-6.21) for more
information on transient pulses and guidelines to reduce inadvertent
processor operation.

-€.-è,,F

I

Rôkalion 17¡f8.5.3
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Specifications

Output Modules - dc (continued)

Table 15

Specilications for Output llodules 1 745'0V8''OVl 6' OVPI 6

lÞscription: Specification: 174&

Number of Outputs

Points per Common

ovPl 6o@@@

16

16

,_.frhtw

Vollage Category

Operating Voltage (V dc)

Bacþlane Currenl
Consumption

Signal Delay (max.). Resistive

Load.

24V dc Signal Oulput

0.04

20.a-26.4 (sink)

0.2504

on = 0.1 ms9
off = 1.0ms

Off Slate Leakage (mar) lmA

Load Cunent (min.) lmA

Continuous Curent per Point@ 1.5A at 30oC@
1.04 at 60"G

Continuous Cunent per Module 634 at
0" to 60"C

On State Voltage DroP (mu.) 1.0V at 1.04

Surge Cunent per Point@ 4.0Afor 10 ms@

O 
Rerouable Termhal Blæk

@ n¡,, modute provides fast OFF delay for induclive loads. Comparalive OFF dehy limes í9r-1746OBUOVB

and 1746OÈfl6/.OVP1ôwñen suritdrlng Bulletin f 00-8110 (24Vtl) æntactorue: 1746OB&/OVSOFF

dehy = 152 ¡¡3. 1746O8P16/OVPI6 OFF dehy = 47 ms.

@ 
n fu..d *rynon and blown fuse LED are provided on ùtrls moduþ. See pages 29 ürrough 36 lor tilown fr¡se

dhgosllcs and replaæment

@ 
Use he followkp l.D. code wÌren ænftguring your system witr prognammhg sofrnue or üre Hl'fI:

1746.OVP16 =N2,.
@ Crnmø for Class l, Divlslon 2 hazardous bcaton by CSA.

Contínued on followìng pdge.

Publlcaüon 1746.6.3

\

3.0A for 10 ms

1.2V at 1.04 1.2V at 0.54

8.0A at30'C
4.04 at 60'G

0.504 at 30"C
0.254 at 60"C

1.0Aat30oC.
0.504 at 60"C

on = 0..l ms
off = 1.0 ms

24V

5V 0.1354 0.2704

1150 (sink)

I t6

I 16

ov8 ovt6(Ð



22 Discrete l/O Modules

@

@

@

@

@

To limit he efiec'ts of leakage cunEnt lhru solid slale ouÞuts, a loading resislor can be connected in parallel
wllh your load. Fortranslstor oulputs,24V dc operation, usE a 5.6K f} 12W resistor.

Reænnended surge suppression: For transislor ouþuts when switching 24V dc induc'tive loads use a
1M004 diode revense-wired across the load. (also ses loolnote 8.) Refer to üre SLC 500 Modular Hadware
Style lnstallatioin and Operation Manual, publication 17{lô.2,for more infomation on surge suppression.

Fast off delay for indætivE loads is aæomplished wiüt suqe suppressors on lhe 1746O8P16 and OVP16
modules. A supprcsor at he load is not needed unless anoher contact is ænnæled in sedes. lf üris is üra
case, a 1N4004 diode should be reveme wired across üe load. This defeats üre last tum oll fealure.

Repeatability is onc€ every ls al30oC. Repeatability is onoa every 2s al60oC.

Surge cunent = 32,{ per modulE for 10 ms.

?

ATTENTION: A transient pulse occurs in transistor outputs when the
external dc supply voltage is applied to the output common ærminals
(e.9., via the master control relay). This can occur regardless of the
processor having po\per or not. For most applications, the energy of this
pulsc is not sufficient to energize the load. Refer to the SLC 500
Modular and/or Fixed Hardware Style Insnllatíon and Operatíon
Mannl (Publication Number 1747-6.2 or 1747-6.21) for rnore
information on Eansient pulses and guidelines to reduce inadvertent
processor operation.

¿F\

L{

Rô[caton 1746-5.3
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i
Specifications

Output Modules - dc (continued)

Table 16

Specilications lor Output l¡lodules 1746OG16

Description:

Number of OulPuts

Points per Common

Voltage CatePrY

Operating Voltage

Bacþlane Current

Consumption

Specilicaüon: 17{6-OG16O

16

16

5V dc TTt Signal lnput (sinking)

4.5-5.5V dc@

50mV peak to peak ñPPle (maxJ

0.1804

0,04

,+õ,.
/ r.è

Signal Delay (max.). Resistive Load. on=0.25 ms
ofl=0.50 ms

Ofr Slate Leakage (max.) 0.1 mA

Load Cunent (rnin.) 0.15 mA

Continuous Gunent Per Point 24 mA

O 
Remouable Teminal Block

@ ïrL ouputs are inverted (0lo orV dc = low voltage = True = ON). UsE a NOT inslruction ln your ladder

program lo converl lo traditionalTrue = Hþh loglc.

24V

5V

Publlcaüon 174&5.3



24 Discrete l/O Modules

Specifications

Relay Contact Output Modules

Table 17
Sprificadons for Output Modules 1746{W4, -0W8, -OW16, -OXS

Descrlption: Specificatlon: 17{&

Numberof Outputs

Points per Common

Voltage Category ac/dc Relay

oxsocÐ

I
lndMdually

Operating
Voltage

Backplane
Curent
Consumption

SlgnalDelay (mu.).
Resistive Load.

$125

5-265

lsolated

0.08s4

0.0904 ..F¡. 
, .,.ìl

j#

Ofi State Leakage
(max) 0mA

Load Cunent (min.) 10mA at SVdc

Continuous Current

per Point@

Continuous Current
per Module

Cedlñed lor Chss I, Division 2 hazardous læatlon by CSA.

Hemovable Terminal tslock

Reæmmended surge supresslwr: For rehy æntacl ouÞuts ænsult üe SLC 500 lnshlla$on and

9æta. iq Uqnql (Publþtionllumber 1747{.2}. Connec-ling surge stppressors across your eüemal
hdr¡c'tlrc bad willexlend üe llle of SLC 5fl1 nhy ønhcts.

The continuous amenl par modulE musl be lirmlted so üre modula power does not exæed 1440 VÀ

on = 10.0 ms
off = 10.0 ms

See relay æntacl rating tables ffable 18 and Table 1g).

@

o
@

@

@

r

16.04 ac
8.04 /Common

16.04 ac
8.04/Common

8.04 ac
8.0A /Common

0.18040.09040.045424V

0.17040.085A0.04545V

Vac

Vdc

I44

16I4

ow60@owsoovv40

R¡blhatlon 17¿06-5.3
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Specifications

Relay Contact RatÍngs

TablE 18

Relay Contacl Ratlng Table for Qutput Modules 174ô.0W4' OW$' '0W16

Voltages:

Maximum Volts (ac)

Maximum Volts (dc)

Table 19
Relay Contact Rating Table for Output Module 1746'0X8

Voltages:

Maximum Volts (ac)

Volt-Amperes

Break

180

28

Volt Amperæ

Brcak

360

28

28

,-{tr\
{ r,J

Maximum Volts (dQ

@ 
Reønnen¿edsurge supprcssion: For relay contact ouþuls consufl lhe SLC 500 Installation and

Operaüon Manual pubficatlon Number 17474.21. Connecting surgo suppressorc across your extemal

nðlrctive load will exlend the life of SLC 500 rehy æntac'ts.

@ 
The cont¡nuous ament per module musl be limited so ürE module pwer does not exceed l4/O VA

@ 
For dc vonage applications, üe makeDrcak ampors ratinglor mhy contaG can be detE¡mLred by dlfrhg
23 VA bv üre æöúied ¿c vollase. For example, ä VA + ¡f8V dc = 0.584 For dc wltage applbaüons Þs
üen 14ú tre räåfenreak ratñgs for relay contacts ænnol exceed 2À

28

24 2.01.2@

125 0.22@ 1.0

240 0.757.5

15120
18002.5

1.5

BreakMake Make

@
Ampercs

Contlnuous
Amperes

o

24 1.2@ 2.0

125 1.00.22@

244 15 1.5

30120 3.0
36005.0

ilake MakeBnak

Amperes^
Continuousw

lmpercs@

Publicaüon 1746-5.3



26 Discrete l/O Modules

Specifications

InpuUOutput Combination Modules

Table 20
Speclfications lor Gombination Module t746{0q -108, -lOtz

Description: Specifications: 174S

Points per Module

Points per Common

þ12o@(Ð

6 inputs

6 outputs

Voltage Calegory (lnputs) 120V ac

Openating Voltage (lnputs) 85-132V ac

Voltage Category (Outputs) 100/120V ac Relaycontact output

Operating Voltage (Outputs) 5-265V ac
5-125V dc

Bacþlane Currenl
Consumplion

0.070A

Cedified for Chss l, DMsion Zluærdous location by CSA

Seespecificalionsfor0atalog Numbers 1746-lA4and l7¡l6OW4. Confinuous Cunenlper lz46-104
i¡lodule is 4.04. Continuous Curent per tZ46{0B tltodule is g.0A

Removable Temlnal Blæk.

See specifuations for Calalog Numbers 1746-t416 and 1746-OWt6. Contlnuous Cunent per l746{Ot2
Module is 8.04

6

0.090A Æe
d

o
@

(Ð

@

0.045A0.025424V

0.060A0.030A5V

42

4 inputs
4 outputs

2 inputs
2 outpuls

þso@þ4(D@

Publlcaüon 1746-5.3



Discrete l/O Modules 27

Octal Label Kit lnstallation (for PLC Processors Only)

The octal label kit consists of an octal filter label and a door label. Use these
octal labels to replace thc decimal labels ttrat are attached to the VO modules.
Octal label kit is included with the VO modules and can also be obtained through
your Allen-Bradley distributor.

ATTENTION: Do not touch or remove the terminal block when the
SLC 500 system is powered. Contact with ac line potential may cause
injury to personnel.?

a

,,æ1
'' il:
', Ll

Applying the Octal Filter Label

1. Remove the octal filter label from its paper carrien

2. Align the octal filter label numbers horizontally to the module color bar and
over the decimal filter numbers.

3. Apply the octal label to the filter.

4. Press firmly to ensure proper adhesion of the label.

Applyrng the Octal Door Label

1. Remove the octal door label from iæ papercarrier.

2. Align the octal label directly over the decimal door label on the inside of the
door.

3. Press firmly to ensure properadhesion of the label.

Pubñcaüon 171&5.3



28 Discrete l/O Modules

Octal Label Kit lnstallation (for PLC Processors Only)

Removable Terminal Blocks

Colored tenninal blocks are removable by loosening the upper and lower
retaining screws. Black terminal blocks are not removable.

Flgure I
lnstalling Octal Labels

Module Color Bar

Beveled Edgo

Removable
Teminal
Blæk

TermhalWidrg

Upper Retalnlng Screw Maximum
Torque = 0.6 Nm (5.3 ¡n-bs)

Octal Filter Label

rr{emqpfiAu

Oclal Door Label

ft
¡r'

max*|4AWG (2mnÊl
mar 2 wlres pertorminal
max. torque 0.9 Nm (8 [t-lbs)

Lower Retalnino Screw Maximum
Torque=0.6 Nñ (5.3 h-lbs)

EtrIET]
8tr] trIE]
ECftrrtrl
Etr}EtrI

tr¡ tr]
EE
EfE

nn
trt cf
trI Ef
trt El tr¡E

oclrt

(

)

Púlication 174S5.3
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Fuse Protection and Blown Fuse Diagnostics

This section describes fusing characteristics for the following modules:

o Catalog t74GOBPl6

o Catalog 1746-OVPI6

o Catalog 1746-OAPI2

Fnse Protection (1746-OBP16 and 17 46-OVP16)

The fuse on the 1746-OBPI6 and 1746-OVPI6 modules (shown on page 30) has

been designed to provide short circuit protection for wiring only (16 AWG or
larger) to external loads. In the event of a short circuit on an output channel, it is
likely that the transistor associated with that channel will be damaged and the
module should be rcplaced or a spare output channel used for the load. The fuse
does not provide overload protection. In the event of an overload on an output
channel, it is likely that the fuse will not blow and the transistor associated with
that channel will be damaged. To provide overload protection for your
application, user supplied fuses should be installed externally and properly sized
to match your individual load characteristics.

Fr¡se Protectio n (17 46-OAP12)

A fuse is provided on each common of the 1746-OAPI2 modute (shown on
page 3l) for a total of 2 ft¡ses. The fuses are designed to protect the module
from short circuit conditions. The fuse does not provide overload protection. [n
the event of an overload on an output channel, it is likety that the fi¡se will not
blow and the output device associated witt¡ that channel will be damaged. To
provide overload protection for your application, user supplied fuses should be

insalled externally. Recommended fuse for overload protection is SAI.I-O IÍT.
Select the fuse rating according to your load. Do not use IÍT fr¡ses rated higher
than 2.0 arrips.

Blown Fuse Diagnostics

If the fuse blows on the 1746-OBPI6, -OVPI6 or -OAPI2, the following occuni:

1. The blown fuse LED will illuminate provided power (5V dc via bacþlane
and load power via external supply) is applied to the module.

2. A processor error will occur if IPI connects pins 2 and 3. (See Figrne 2 on
pagc 30 and Figure 3 on page 31.)

Pubficaüon 174S5.3
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Fuse Protection and Blown Fuse Diagnostics

Blown Fuse Diagnostics (continued)

Flgurc 2
Locatlon of Jumperc and Fuses lor 1746-08P16 and -0VP16

locatlon tor 1746€BPl6 Fuse (Ft)

&rperlorpnæsmr
notlficaüon (JPl)

Læaüm lor |746OVP16 Fuse (Ff )

Blown FtneLED

F¡mlVlew

:Llì
J$

JumperSeüngsand
Fuæ Refl aæmenl lnloma$on

tlCtC¡A ELct El ct tt Ê-ÞooE :^EtEtctEt u
s
E

otffpt T

REPI.ACEMENTR'SÊ
UTIELR SE 3220f0
A€CAT. r0. r746.F8

1<_PROCESSOR@N.

2 <- pROCESSOR

FAtfTS
3

JPl NNUES

W}IENR"|SEOPENS

-l

I

L

r

Lefr Side View

\
I

rtr

./î,/ sE¡t zo

)

Pûficatbn 17,[6-,5.3
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Discrete l/O Modules 31

Fuse Protection and Blown Fuse Diagnostics

Blown Fuse Diagnostics (continued)

Figure 3
Location ol Jumpers and Fuses for 1746-OAP12

FI

Jumperlotprocessor
nolification (JPl)

F2

Blown FusaLED

/
I

.4./. ,}i

\ - l:rr

Jumper Seüings antl
RreRaphcement

lnforn¡tion

cl trt Ettrt-Cltrlc¡rctcrÉ:,crÊ¡E¡u
s
E

OUTPUT

FEPI¡CEMENTR'SE
sAl.t{HQ6,3A

A-8 CAT. NO. r74&F9

2<- pROCESSOR

FAULTS

3

JPI
t <- PROCESSOR

CONÎNUES

WTIENR.|SEOPENS

r
I

L

LeltSldeView

O-\E-ltr-;
! ,/t

FmdVier
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Fuse Protection and Blown Fuse Diagnostics

Processor Operation in Case of Blown Fuse - Processor Continues

The factory set position for IPI is shown in Figure 4. For this JPI

confïguration, the processor operation will continue if the module fuse blows.

Flgure 4
JPI Factory

JPl

- JPI ls in Fac{0ry Set Pæilion.
Then is no proccssor notification

lorHoYnlue.

174&0BP16and-OVPI6

32
JPI

171eOAPt2

Set Position (No Processor Notification)

3

2

1

îk,v
1

.\

R¡bllcation 174S5.3
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Fuse Protection and Blown Fuse Diagnostics

Processor Operation in CT" of Blown Fuse - Processor Faults

The Processor Fault position for JPI is shown in Figure 5. For this JPI
configuration, the processor generates a Non-Recoverable Error for all SLC 500
processors (Fixed and Modular). For a non-recoverable elror, note the
following:

. Processor operation halts and the processor fault light flashes.

o All outputs are reset to OFF.

o The processor major fault bit S:l/13 is set.

. Monitor processor status file word 5:6 for e¡ror code xx58 for SLC 500 and

5/01 
* processors, and error code xx60 for SLC 5lO2*, SLC 5/03 ", and

SLC 5/04" processors.

Figure 5
JPl in Processor Fault Notification Position

JPl

l7¡16{BPl6andOVP16 JPI is in ptocæsor Faull
Posidm, Prccessor is notiñed

uñen fuse is bloçm.

3 I

t74&OAP|2

Important: \Vhen using SLC 5/t2, SLC 5103, and SLC 5/04 processots, a user
fault routine cannot be used to clear the mqior fault bit.

3

2

1

JPI

Publlcalion 1746-5.3
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Fuse Protection and Blown Fuse Diagnostics

Processor Operation ln Case of Blown Fuse - Processor Faults
(continued)

?
o

ATTENTION: For 1746-OBPI6/-OVPI6, all outputs on the
module a¡e OFF if the fuse blows. For 1746-OAPL2, all outputs
on the same common as the blown fuse are OFF if the fuse
blows. If processor operation is allowed to continue after a
blown fuse, extreme ca¡e should be taken to ensure the safety of
personnel and guard against equipment damage.

For additional information on processor fault codes and user fault routines refer
to the following user rnanuals:

o Your programming device's reference manual

. HIIT User Manual (Publication 1747-NP002) -
(a) Chapter 28, Troubleshooting Faults
(b) Chapter 29, Understanding the Fault Routine

Table 2l defines operation of SLC 500 processors in the case of a blown fuse in
a 1746-OBPI6, -OVPI6 and -OAPI2:

Table 21

Proc¡ssor Operation AfterA Blown Fuse (174S08P16, -OVP|6 and OAP12)

Processor
JPI Setto

Processor Faults

^å¡.

SLC 500 Fixed,

slc l0t, sLc 5/02,
SLC 103, and SLC 5/04

Non*ecoverable error.
Processor operations stops
and all oulpuls reset to OFF.

No error. Præessor
cantinues with
1 746€BPi 6/-OVPI 6 outputs
de-energized. 1746-OAP12
outputs, on the same
oommon as the blown fuse,
are deenergized.

JPI Setto
Proæssol Continues

l

Rûllcaüon 1746-5.3
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Fuse Protection and Blown Fuse Diagnostics

Recovery From Blown Fuse/Processor FaultlProcessor Shutdown

Processor operation will stop under the following conditions:

? ïhe ouçut module fr¡se blows due to a short circuit.
o JPI is set to the Processor Faults position þins 2 and 3 connected).

If the above conditions occur, the following procedures should be used for
recovery:

l. Follow ftrse replacement procedures shown on page 36.

2. Clear the processor major fault bit S:1/13.

3. Clear processor status file 5:6 major error code (optional).

4. Return processor to Run Mode.

For additional information CIn processorfault codes and clearing processor fault
bits, refer to the following user manuals:

o Your programming device's reference manual

. HHT'User Manual (Publication 1747-M002) -
(a) Chapter 28, Troubleshooting Faults
(b) Chapter 29, Understanding the Fault Routine

Replacement Fuse Recommendations

Use the following replacement fuses - '

o I74GOBP16/-OVPI6 -Litteltuse#322010,104. This fuse is required to
maintain UUCSA rating. Replacement Fuse Kit is catalog number 1746-F8.
(5 tuses per kiQ.

o 1746-OAPI2 -Use SAÌ{-O HQ 6.34 for replacement. Ttris fi¡se is required
to maintain UI/CSA rating. Replacement Fuse Kit is catalog number
1746W) (5 frrses per kit).

Publicaüon f74S5.3



36 Discrete l/O Modules

Fuse Protection and Blown Fuse Diagnostics

Fuse Replacement Procedure

To replace a blown fuse:

t
a

ATTENTION: Never install, remove, or wire modules with power
applied to chassis.

1. Remove SLC 500 system power and correct the conditions causing the short

circuit.

2. Remove the ouçut module from the chassis.

3. Remove the fuse.

o 1746-OBPI6/-OVPI6: Use a wide tipped, slotted head screw driver to

remove the blown fuse. Slide the screw driver tip under the fr¡se and use

a twisting motion to pry the fuse frorn the fuse clip. Use care so that the

printed circuit board and surrounding electronics are not damaged.

o 1746-OAPL2: Afuse holder is provided with each fuse. Simply grasp

the fuse holdcr with needle-nose pliers, or your fingers, and pull it out.

3. Replace the fuse.

o 1746-OBP16/OVPI6: Center the replacementfr¡se over the fuse clip and

press down. If a tool is used to press the fuse in place, aPPly pressure to

the metal end caps onl¡ not the center of the fuse.

.. 1746-OAPI2: Insert a new fuse into the fuse holder, align firse holder on

fuse clips and press down.

4. Replace the output module in the ctirassis.

5. Restore SLC 500 system power. Clear processor fault bits as indicated in the

steps provided on page 35.

4
;ë

Prùlication 1746-5.3



Discrete l/O Modules 37

1,'

/¡iR
/ .'t:¡trl

Electronically Protected Modules (1746-OB16E)

Electronic Protection

The electronic protection of the 1746-OB16E has been designed to provide
protection for the module from short circuit and from overload curent
conditions. The protection is based on a thermal cut-out principle. In the event
of a short circuit or overload current condition on an output channel, that
channel will limit current within milliseconds after its thermal cut-out
temperature has been reached. All other channels will continue to operate as
directed by the CPU (processor) module.

Important: The module does not provide protection against reverse polaxity
wiring or wiring to AC po\r'er sources. Elect¡onic protection is not intended to
replace fuses, circuit breakers, or other code-required wiring protection devices.

EFUSELED

F¡ont\,¡ew

NOTE: There is
no jumper setting
on this module.

Short Circuiloverload Current Diagnostics

If a short circuit or overload current condition occurs on an output channel:

1. The E-Fuse LED will illuminate provided that power is applied to the
module. þower required: 5V dc via backplane and load power via an
external supply)

2. All other channels will continue to operate as directed by the CPU

þrocessor) module.

Recovery From Channel Shutdorm

l. Remove the SLC 500 system po$,er and correct the conditions causing the
short circuit or overload current condition.

2. Restore the SLC 500 system power. The module will automatically reset and
resume control of the output channel and associated load.

h¡blicaüon 1746.5.3
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38 Discrete l/O Modules

Wiring Diagrams

The wiring diagrams in these installation instn¡ctions are examples only. It is
not necessary to connect an UO device to each and every VO module terminal.

LabetÍng for SLC/PLC@ Systems

In this document, 16 point VO module wiring diagrams include both decimal and
octal numbers for VO addressing and wire identification (Figure 6 on page 38).
To wire your 16 point VO module when used in a SLC system, use the decimal
numbers in the upper left portion of each box. When used in a PLC systern, use
the octal numbers in the lower right portion of the box. As shippedfrom the

factory the AO module lns a decit¡nl address label on the ínside of its door. An
octal label kit should be included with your 16 point VO modules, or a separate
octal conversion kit can be ordered, to allow you to convert your module to the
octal system.

importanh Ensure the octal labels are used with your PLC system. Directions
on how to install the labels a¡e included with the kit and on page 27 of this
document.

Figurc 6
Dæimal and Octal labeling for 16 Point UO
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For PLC (oc,tal)
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40 Discrete l/O Modules

Wiring Diagrams

Input Modules - ac (continued)

Figure I
Wlring Diagrams (1746-lMq'lM8' -lMl 6)
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Discrete l/O Modules 41

ïl/iring Diagrams

Input Modules - dc

Figure
lliring

I
Diagram (1746-1N16)

Flgure 10
ItUiring Diagram (1746-188, -1816, -lT816, -1C16, -1H16)
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42 Discrete l/O Modules

ÌViring Diagrams

Input Modules - dc (continued)

Flgure
lUiring

t1
Diagram (1 7{6{V8, -M6, {Wl 6)
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Discrete l/O Modules 4ft

t.
Wiring Diagrams

Output Modules - ac

13
Diagrams (1746€48, {Al 6}

Figure
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44 Discrete l/O Modules

ìilirlng Diagrams

Output Modules - ac (continued)
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46 Discrete llO Modules

llViring Diagrams

Output Modules - dc (continued)

Flgurc
tUiríng

16

Diagrams (1746€V8, .OVt6, OVP1 6)
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I
Wiring Diagrams

Output Modules - dc (continued)

Flgure 17
l{lrlng Diagrams (1716 -OG16)
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¡t8 Discrete l/O Modules

Wiring Diagrams

Relay Contact Output Modules

Figurc 18
l{lring Diagrams (17{6 OW4, -OW8, -Ofn6}
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Discrete l/O Modules 49

f4, Wiring Diagrams

Relay Contact Output Modules (continued)
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Dlagram (1746OX8)
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50 Discrete l/O Modules

lViring Diagrams

Input/Output Combination Modules

Figure ãl
Wring Diagram (f 7{Sl0{,'lO8}
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lViring Diagrams

Input/Output Combination Modules (continued)

Figun
t{ldng
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Diagram (17{6.1012}
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lmportant User lnformation

Because of the variety of uses for the products described in this publication.
tlrose responsible fbr the application and use of this corìtrol equiprnent must
satisfy themselves that all necessary steps have been taken to assure that each

application and use meets all performance and sat'ety requirements, includin-e

any applicable laws, regulatiorrs, codes and standards.

The illustrations, charts, sample prograrns and layout examples shown in this

-suide are intended solely fbr purposes of example. Since there are many

variables and requiren'rents associated with any particular installation.
Allen-Bradley does not assume responsibility or liability (to include intellectual
property liability) for actual use based upo¡t the exarnples shown in this
publication.

Allen-Bladley publication SGI-1.1, Srlfer-r' Cuidelínes.for îhe Ap¡tlícatíorr,
Ittstallutítnt, cln(l Muíntenatrce of Solid-State Contrcl (available from your local
Al len- Bradley offìce ). descri bes sonÌe i nrportant differences between sol id-state
equipment and electromechanical devices that slrould be takert iltto consideration
when applyin-s products such as those described in this publication.

Reproduction of the contents of this publication, in whole or in part, without
written perrnission of the Allen-Bradley Company is prohibited.

Throughout these installation instructions we use notes to make you aware of
safety cons iderations :

-çñ
,i,

?
a

ATTENTION: ldentifies information about practices or círcumstances

that can lead to personal injury or death, property damage, or econornic loss

Attention .statements help you to:

' identify ahazard

' avoid the hazard

' recognize the consequences

lmportan[ Identifies information that is critical for successful application and

understanding of the product.
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@

Su pplemental Product I nformati on

CSA certifies products for general use as well as for use

is indicated by the product labelas shown below, and
in hazardous locations. Actual GSA certification
not by statements in any user documentation.

Example of the CSA certification product cLr oM2
@ÀB,C,O

TETP

CD
@

To comply wiüt CSA certification lor use in hazardous locations, the following information becomes a part ot

the product literature for CSA-certified Allen-Bradley industial contol products.

o This equipment is suitable lor use in Class t, Division 2, Groups A, B, C, D, or non-hazardous

locations only.

o The products having the appropriate CSA markings (that is, Class I Division 2, Groups A, B, C, D), are

certiiied lor use in other equipment where the suitability of combination (that is, applicatíon or use) is

determined by üre CSA or the local inspection office having iurisdiction.

lmportan t Due to he modular nature of a PLC@ control system, the product with the highest temperature

rating determines the overall temperature code rating of a PLC contol system in a Class I , Division 2

location. The temperature code rating is marked on he product label as shown.

/- <'Þ1
I 'rl Temperature code rating

CE

CLI DN2
GPÀB.c.O

TEUP@ <- Look for temperature code
rating here

The following warnings apply to producb having CSA certificalion for use in hazardous localions.

?
o

ATTENTION: Explosion hæard -
o Substitutio'n of components may impair suitability lor Class l, Division 2.

o Do not replace components unless power has been switched off or he
area is known to be non-hæardous.

o Do not disconnect equipment unless power has been switched off or he area is
known to ba non-hazardous.

r Do not disconnect connectors unless power has been switched off or the area is

known to be non-hazardous. Secure ány user-supplied connectors hat mate to
external circuits on an Allen-Bradley product usin$ screws, sliding latches,

threaded connectors, or other meañs'such that any connection can withstand a 15

Newton (3.4 lb.) sepárating force applied for a minimum of one minute.

PLC b a regislered badema* ol Allen'Bradley Gorpany, lnc.

CSA togo is a rqfstered [adena¡t ol the Cu¡adiil Standads Association

Publioalion 4G4.1 - January 1993 PN9558m-14



0þ RocItweII Automation

Allen-Bradley

SLC 500 Modular Chassis
(Cat. No. 1746-A4, -A7. -410, and -AI3 Series B)

Installation Instructions

What's in this Publication

Use this publication as a -euide wlren installing a SLC 500'
rrrodular chassis (1746-A{ -47. -A 10, or -A l3 series B).

Installation
ì
.#

To:

I prepare for installation

I allow sufiicient mounting space

I install your chassis

I ground your chassis

| ínstallthe chassis interconnect cable (optional)

I install your l/O modules and attach your power supply

See page:

2

3

4

6

I
I

Reference

For this information: See page:

I mounting dímensions 10

1 specifications p
For additional installation information, see the.sLC 500 Moclular st¡,le
Installatiott und Operation Manual, publicatio n 17 47 -6.2

1



lnstallation lnstructions

SLC 500 Modular Chassts

1746-A4, -47,'410, -413 Series B

)

Prepare for lnstallation

Make su¡'e you have these itetns.

M4 or M5 (#10 or #12) Hardware

. phillips screw and star washer (or SEM screw - phillips screw with attached

tabs

This chassis: Has:

1746-44 4 mounting tabs

1746-47 4 mounting tabs

6 mounting tabs

I mounting tabs

. phillips screwdriver

' drill

Documentation

For your:

¡ processor or I/O adaPter ntodule
. power supplY

' communication modules and/or I/O modules

1746-A10

174ô-413

.*

2



tnstallation lnstructions

SLC 500 AC Power SuPPIY

1746-44, -A7, -A10, 413 Scrres B

Allow Sufficient Mounting SPace

Important: Make sure you meet the.se rninimum spacing requirements.

Up to three SLC chassis can be connected (for a maximum of 30 I/O slots).

> 15.3 cm
(6.0 in)

Enclosure

>10.2 cm
(4.0 in)

20230

>10.2 cm
(4.0 ¡n)

15.3 to 20 cm
(6.0 to 8.0 in)

1746-C9

746-C7

Important: When vertically connecting two 1746-A I 3 chassis with a

1746-C9 cable, the space cannot be -sreater than 15.3 cm (6.0 in) fbr the cable

to reach f¡'om chassis to chassis.

For dimensions of: See page:

left side of all chassis 10

1746-A4, -47 10

î.
v

3

7.7 lo 10.2 cm
(3.0 to 4.0 in)

> 15.3 cm
(6.0 ¡n)

l_#-FFFæ

1746-410, -413 11



lnstallation lnstructions

SLC 500 Modular Chassis

1746-44, -47, -410, -413 Series B

lnstall Your Chassis

Â,

ATTENTION: Be careful of rnetal chips when drilling
mountin-q holes for the SLC chassis. Do not drill holes
above an SLC chassis if a processor and I/O modules are

installed.

Drill holes in the back panel of the enclosure for chassis mounting tabs.

Install the hardware for the top mounting tabs.

/1

c

i-"*, 20288

,/
M4 or M5 (#10 or #12) phillips screw and
star washer (or SEM screw)

@rþ

0

n

20288

Note: Scrape paint off the back panel for an electrical
connection between the chassis and back panel.

4



lnstallation lnstructions

SLC 500 AC Power Supply

1746-A4, -A7, -410, -A13 Senes B

A ATTBNTION: If the chassis nrounting tabs do not lay flat
befilre the scrcws are tightened, use additional washers as

shi¡rrs so that the chassis will not be warped by tightening the

screws. V/arping a chassis could darnage the backplane and

causÇ poor contrections.

Slide the chassis over the installed hardware and tighten the screws.

Leaving t'ar-lefl and fär-right tabs open for -groundin-e, install the
rernainin-e tab hardware (for a f'our-slot chassis, leave both tabs open).

20289
- +r\

\\:i
¿dg

20290

m

m

I
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lnstallation lnstructions

SLC 500 Modular Chassis

1746-A4, -47, -A10, -413 Series B

Ground Your Chassis

To properly ground your UO chassis:

verify grounding confþuration

install a central ground bus

connect equipment grounding conductor

connect equipment grounding conductor to ground bus

See page:

6

i
7

I
system

Verify Grounding Configuration

This figure shows you how to run ground connections frortr the chassis to the
ground bus. Two acceptable -srounding nrethods arc shorvn; we reconrlrrend
using a -srcund bus because it reduces the electrical resistance at the connection

g

i-æ
!

J
....-- Earth Ground

5.2mm? (10AWG)

Note: Keep wire length
as short as possible

2mm2 '

(14 AWG)

t{

I

..-.,......'-

2 mm2.-
(14 AWG)

2mm2 t
(14AWG)

6

ooooØ

I

t-
---l--,-.+-.

--,.¿-.-.
- 

.J. .-
F

H

ß

5.2 mm2(10AWG)

Grounding Method



lnstallation lnstructions

SLC 500 AC Power SuPPIY

1746-A4, -47, -A10, -413 Series B

Install a Central Ground Bus

Each encklsure must co¡rtain I central ground bus. The ground bus is the

conìmon connectiou for each chassis rvithin the enclosure aud the

enctosure itselt'. If you trave not already installed a central ground bus. see the

lndtntrial Artomution Wiring cuul Grunuuling Cuidelínes. publication 1770-4.1-

Connect Bquipment Grounding Conductor

Inrportant: Use the fottowing infornration, along with the installatio¡l manual

tbr your pro-qramnlabte controller, to -eround the chassis and your I/O modules-

Note: Keep wire length

as short as Possible.

20291 4M or 5M (#10 or #12) star washer

4M or 5M (#10 or #12) philliPs screw

and slar washer (or SEM screw)

chassis mounting tab

ground lug with 5.2 mm2 (10 AWG) wire

.-t.
i:iri.
l!¡+-{

7

r¿ll

il



lnstallation lnstructions

SLC 500 Modular Chassrs

1746-A4, -A7, -410, -413 Series B

Connect Bquiprnent Grounding Conductor to Ground Bus

Connect an equipment grounding conductor directly fiorrr each clrassis tlr

arr indivi<h¡al bolt on the ground bus.

ground bus
mounting

ground bus

equipment
grounding

conductors

/f

tapped

\
Grounding-electroiJe conductor
to grounding-electrode system

washer
13271

r use 2.54 cm (1 in) copper braid or 5.2 mm2 (10 AWG) copper wire to connect each

chassis, the enclosure, and a central ground bus mounted on the back'panel
r use a steel enclosure to guard against electromagnetic interference (EMl)

. make sure the enclosure door viewing window is a laminated screen or

a conductive opticalsubstrate (to block EMI)

r inStall a bonding wire for electrical contact between the door and the

enclosure; do not rely on the hinge

lmportanh Do nol lay one ground lug directly on top of the other; this type of connection

can become loose due to compression of the metal lugs. Place the first lug between a

star washer and a nut with a captive slar washer. After tightening the nut, place the

second lug between the first nut and a second nut with a captive star washer.

Connect Ground Bus to Grounding-Electrode System

The grounding-elecrode system is at earth-ground potential and is the central

ground for all electrical equipment and ac power within any facility. Use a

grounding-electrode conductor to connect the ground bus to the

grounding-electrode system. Use at minimum E.3 mm2 (S AWG) copper wire

for the grounding-electrode conductor to guard against EMI. The National
Electrical Code specifies safety requirements for the grounding-electrode
conductor.

hole
ground

lug

\
star

bolt

ï'

I



lnstallation lnstructions

SLC 500 AC Power Supply

1746-44, -A7, -410, -413 Series B

lnstall the Chassis lnterconnect Cable (optional)

To connect up to three chussis to-gether (filr a nraxinrunr of 30 I/O slots).
in.stall the chassis i¡rterconnect cable lrelìre lttachin,r¡ your power supply.

SLC chassis where
processor will be installed

ffir

20292

lnstall Your l/0 Modules and Attach Your power Supply

Use the installatic¡¡i instructions/user ma¡ruat.s for your moclules to install them
into the chassis. Use the installation instructions fbr youl power supply
(1746-Pl, -P2, -P3. -P4. or -P5) to attach it to your ch¿rssis.

^ 

ATTENTION: ' Keep the connector plug on rhe left side-connector of

¿!\ . *ff:î:î;Jii:åäî:îï:,ï:ïïf;.'Hï'loge'lher
power supply befbre applying power.

Important: Series B cha.ssis have a IMO resi.stor between to-qic grorlnd and
chassis ground. When using a 1746-P3 dc power supply, follow the grounding
instructions provided with the power supply to avoid unwanted potentials across
the lo_uic ground of the SLC processor.

Earth
Ground

r Ì,

{

I

üilmüiltr

tflü

+ 24V DC
DC NEUT

GROUND

Chassis Ground

lnternal
Connection

Controller
Logic Ground

1746-P3
SLC Chassis, Series B



lnstallation lnstructions

SLC 500 Modular Chassrs

1746'A4, -47, -410,'A13 Series B

Mounting Dimensions

Left-side View (all ch¿rssis) 1746'^4

0.1cm
(0.04 in)

0.55 cm Dia.
(0.217 in)

ø o

1.1 cm Dìa.

(0.433 in)
7.0 cm .-_
(2.76 in)

4.5 cm
(1.77 in)

21.5 cm
(8.a6 in)---'--

0.55 cm Dia.

{q ?1

17.1 cm
(6.73 in)

,15.8cm
(6.22 in)

14.0 cm
(5.51 in)'t7.1cm

(6.73 in)

r-

1746-L7

15.8 cm
(6.22 in)

'14.0 cm
(5.51 in)

17.1 cm
(6. in)

14.5 cm

(5.71 in)

0.55 cm Dia.
(0.217 in)

23.5 cm

26.1 cm 
(9.25 in)

(10,28 in)

1.4 cm
(0.55 in)

/---tÞ..'t
I I .:i;

', Á"d

1,1cm Diã. 17.5cm
(6.89in)

ooø

14.0 cm
(5.51 in)

_t
.55 cm Dia.
(0.217 in)

4.5 cm

32.0 cm
(12.60 in)

(1.77

36.6 cm
(14.41 in)

34.0 cm
(13.39 in)

O DimensionswithlT46-Pl powersupply.

ø Dimensions with 1746-P2, 1746'P3, or 
.l746'P5 power supply.

@ Dimensions with 1746-P4 power supply.

1.4 cm
(0.55 in)

E.L.- EE-....8

Hnl

E

mH EIEH

10



lnstallation lnstructions

SLC 500 AC Power Supply

1746-A4, -A7, -A10, -413 Senes B

Û46-^t0

(6.22
cm
in)

1746-^t3

15.8 cm '

(6.22 in)'

1.1 cm Dia.
(0.433 in)

0.55 cm Dia.
(0.217 in)

1.1 cm Dia.

0.55 cm Dia.
(0.217 in)

14.0cm - ----l*(551in) 
[Ó\

5.5 cm
(2.17 in)

5.5 cm

17.1 cm
(6,73 in)

14.0 cm
(5.51 ¡n)

T'
I

1.4 cm
(0.55 in)

oøo _ffi' Fn_'-'-nn'-E -ññ 'ñn-- ffi_ n-'

5.8

I

.- -14.0 cm
(5.51 in)

43.5 cm

{17.13 in)

48.1 crn-- (18.94 in)

45.5 cm
(17.91 in)

Çt.

,Æ

0.55 cm Dia.

(0.217 in)

10.5 cm
(4.13 in)

_. 14.0cm -._.._ -(5.51 in)

t,r,l

oøo
17.1 cm
(6.73 in)

14.0 cm
(5.51 in)

1

1.4 cm
(0.55 in)

0.55 cm 14,0

(0.217 in) (5.51 in)
54.0 cm

56.0 cm .26 in)

58.6cm
(23.07 in)

O Dimensionswith 1746-P1 powersupply.

ø Dimensions w¡th 1746-P2, 1746-P3, or 1746-P5 power supply.

O Dimensions with 1746-P4 powersupply.

H Et mlü u[rI

þl

E mEH

H00ult 0mBu0Eû-
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lnstallation lnstructions

SLC 500 Modular Chassis

1746-A4, -A7, -410, -A'13 Series B

l

Specifications

SLC Chassis, Series B

1746-44 1746-A7 1746.410 174!:413
dinensions (with tabsl-W x H x D

17.7 x17.1x14.5cm 28.2x17.1x 14.5cm 39.7x 17.1 x 14.5cm 50.2 x 17.1 x 14.5 cm

approxima te weþht (wilhout nodules)

0.75 kg (1.7 lbs) 1.1 kg (2.4 lbs)

maxin u m backpla n e cu nent

5.1Vdc @ 10A; 5.1Vdc @ 104;
24V dc @ 2.884 24V dc @ 2.884

module slols

4

Íype of nount

l_lnelmounl 
.

operaling condilions

operating temperature:

storage temperalure:

relative humidity:

1.45 kg (3.2lbs) 1.9 kg (4.2 lbs)

5.1V dc @ 104;
24Y dc @ 2.884

5.1V dc @ 104;
24Y dc @ 2.884

13

panel mount

I

.T*,
1.:l
/sg

7 10

panel mount panel mount

0o to 60oc (320 to 1400F)
_400 to 85oc (*40o to 1g5oF)

5 to 95% (without condensation)

certifrcatton

(u) @.
f C C9compliantforall\ \ applicable directives

LISTED IND. CONT. EQ.
FOB HAZ. LOC A196

OPERAÏING
TEMPERATURE
CODE T3C

CLASS I, GROUPS A, B, C, ANO D,otv.2

12
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lnstall your chassis

lnstallation du châssis

lnstallation des Chassis
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SLC 5/03-, 5/04*, and 5/0S'" Modular processors

lmportant User lnformation

Because of the variety of uses for the products described in this publication,
those rcsponsible for the application and use of this control equipment must
satisfy themselves that all necessary steps have been taken to assure that each
application and use meets all performance and safety requirements, including
any applicable laws, regulations, codes and standards.

The illustrations, charts, sample programs and layout examples shown in this
guide are intended solely for purposes of example. Since there are many
variables and requirements associated with any particular installation,
Allen-Bradley does not assume responsibility or liability (to include
intellectual property liability) for actual use based upon the examples shown in
this publication.

Allen-Bradley publication SGI-l .1, Safetlt Guidelinesfor tlrc A¡t¡tlicatiort,
Installatiort, crnd Maintenance of Solíd-State Control (available from your local
Allen-Bradley offi ce), describes some important diff'erences between
solid-state equiprnent and electromechanical devices that should be taken into
consideration when applying products such as those described in this
publication.

Reproduction of the contents of this copyrighted publication, in whole or in
part, without written permission of Allen-Bradley Company, Inc., is prohibited.

Throu-ehout these installation instructions we use notes to make you aware of
safety considerations:

ATTENTION: ldentifies information about practices or circumstances that
can lead to personal injury or death, property damage or economic loss.

Attention statements help you to:

o identify a hazard

¡ avoid the hazard

o recognize the consequences

lmportant: Identifies information that is critical for successfut application
and understanding of the product.

2

" *3o
,i.ì9

I

?
a

Publication 1747-5.27



SLC 5/03* ,5104*, and 5/05'" Modular Processors 3

t For More lnformation

As part of our effort to preserve, protect, and improve our environment,
Allen-Bradley is reducing the amount of paper we use. Less paper means
more options for you. In addition to traditional printed publications and

CD-ROM versions, we now offer on-line manuals with the most up-to-date
information you can get. 'We recommend that you read the related publications
listed below before startin-q up your control system.

Related Publications

A more detailed description on how to install
and use your modular SLC 500 system.

A reference manual that contains stalus file
data, instruction set, and troubleshooting
information.

A CD-ROM containing both of the manuals
lisled above, plus the:
.SLC 500 Analog l/O Modules User Manual
rDiscrete l/O Modules lnstallation lnstructions
.Discrete l/O Modules Product Data

How to Get More Information

Fast response to a
specific question

Publications in
printed or CD.ROM
format

Multiple copies of a
manual

Obtain lnformation By

¡Visiting the Automation Bookstore at
http://www.theautomationbookstore.com - Electronic versions of our
manuals are available for you to search and down load.

.Calling (440) 646-5436 for the Allen-Bradley Fax Back service. You will

be faxed information on the topic you request.

Ordering a manual or CD-ROM using one of the following methods:

.Fillout and return the User Manual Request Card that was shipped with

the processor.
oVisiting the Automation Bookstore at

http /ftvww.theauto mati onbookstore. com

oVisiting the Automation Bookstore at
http ://wrvw.thea utomation boo kstore. com

For Pub. No.

1747-6.2

1747-6.15

1747-CD1-1

For

SLC 500 Literature Collection
on CD-ROM

SLC 500 and
Micrologix 1 000 lnstruction
Set Reference Manual

SLC 500 Modular Hardware
Style lnstallation and
Operation Manual

Refer to this Document

Publication 1747-5.27
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4 SLC 5/03-, 5/04-, and 5/05* Modular Processors

Required Tools and Equipment

o medium blade r"r"*d.in",
o programmingequipment

o a 1747-PlC. 1784-KTX, or 1784-PCMK communication interface
(or standard Ethernet PC board - SLC 5/05 only)

Safety Considerations

?
a

ATTENTION: Never install, remove, or wire any module while power is

applied. Also, do not expose processor modules lo surfaces or other areas that

may typically hold an electrostatic charge. Electrostatic charges can alter or

destroy memory.

For general recommendations concerning installation safety requirements and
safety related work practices, refer to the requirements specific to your region.

. Europe: Reference the standards found in EN 60204 and your national

regulations.

. United States: refer to NFPA 70F,, Electrical Safety Requircntents for
Entplol,s s Wo rkp I ace s.

lmportant: See page I I for information on proper battery handling, storage,

and transporting.

-'<.'iTà

,'Ë

Publication 1747-5.27



I
t

5r
lu..

SLC 5/03" ,5104*, and 5/05* Modular Processors

lnstallation Procedure

Install the Processor

Make sure system po\ryer is off; then insert the processor into slot 0 of the 1746
chassis.

lmportant: The sLC 500 modular processors must be inserted into the left
slot (slot 0), as shown below. In addition, remove the protective

ì

Power
Supply uÈÞ

Processor

Ca¡d Guide

ProtætiveWrap

Apply Power to the Processor

t. Energize the chassis power supply.

2. Check the chassis power supply and processor LEDs. The power LED on
the power supply should be on and the fault LED on the processor should
be flashing. see the figure on page 6 for location of the power supply and
processor LEDs.

Release

t
t

Publication 1747-5.n



6 SLC 5/03*, 5/04", and 5/05* Modular Processors

Power supply and LED lndicators

sLc 5i03

sLc 5/04

sLc 5i05

la

lndicates the LED is OFF.

lndicates the LED is ON.

lndicates the LED is FLASHING.

Status of LED does not matter.

sLc 5/05

,,

i
I

sLc 5/03

sLc 5/04

Load Your Software

Refer to your programming software documentation.

Establish Communication to the Processor

1. Refer to the following table to establish communication between the

processor and your personal computer.

Processor Procedure

Connect 1747-PlC from lhe processor to your personal computer or a

1747-CP3 cabte from channel 0 of the processor to the personal computer

serialport.

Connect a |747-CPScable from channel 0 of the processor to the personal

computer serialport or use a 1784'KI, 1784-KTX, 1784'K'f2, or 1784'PCMK

card.

Connect a1747-QPScable from channel 0 of the processor to the personal

computer serial port or use a 1784-KI, 1784-KTX, 1784-K12, or'PCMK card.

For Ethernet connection, connect channel 1 of the processor and the PC

..-<r
.':11:

'rì"
"¡È

I
I

I RUN T'-I N FOBCE

prrE I loH¿as
e¡rrE) I lnsege

RUNT-] rl FORCE

FLTf-l I loH+
e¡TrElllnszsz

I RUN N T-1 FOFCE

rrrlrl I I e¡¡er
BArrl-'l I I nszs¿

Publication 1747-5.n

Ethemet Card (or 1 to an Ethernet hub l0Base-T cable.
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SLC 5/03-, 5/04*, and 5/05* Modular Processors 7

2. Set the communication parameters of the software to match the default
parameters of the processor:

Channel 0 Configuration Channel 1

sLc 5/03,5/04,5/05 sLc 5/05

EthernetDFl Full-Duplex:
no handshaking
1200 baud (SLC 5/05 - 19.2K)
CRC Enor Check
duplicate detect on

Replacing the Battery

Your SLC processor provides back-up power for RAM through a replaceable
lithium battery. This battery provides back-up for approximately 2 years. The
BATT LED on the front of the processor alerts you when the battery voltage
has fallen below a threshold level.

To replace the lithium battery follow these steps:

ATTENTION: Do not remove lhe processor from the SLC 500 chassis until

all power is removed from the SLC 500 power supply.

1. Remove power from the SLC 500 po\ryer supply.

2. Remove the processor from the chassis by pressing the retainer clips at both
the top and bottom of the module and slide it out.

ATTENTION: Do not expose the processor to surfaces or other areas that

may typically hold an electrostatic charge. Electrostatic charges can alter or destroy

mem0ry.

3. Unplug the battery connector. Refer to the figure on page 8 for battery
connector location.

DH+-:
57.6K baud
node address = 1

DH-485:
19.2K baud
node address = 1

sLc 5/04sLc 5/03

?
a

I
o
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I SLC 5/03*, 5/04*, and 5/05* Modular Processors

¡.

1
I

Battery

Battery
Connector

Left Side View

lmpOftant: The SLC 5/03, 5104, and 5/05 processors have a capacitor that

provides at least 30 minutes of battery back-up while the battery

is disconnected. Data in RAM is not lost if the battery is

replaced within 30 minutes.

4. Remove the battery from the retaining clips.

5. Insert a new battery into the battery retaining clips.

6. Plug the battery connector into the socket as shown above.

7. Re-insert the module into the SLC 500 chassis.

8. . Restore power to the SLC 500 power supply.

9. Close the processor door.

lmpOftant: See page ll for information on proper battery handling, storage,

and transporting.

-8,

I
i

I

White
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SLC 5/03", 5/04*, and 5/05* Modular Processors 9

Troubleshootíng

Before troubleshooting your SLC 500 system, please obtain an SLC 500
Modular Hardware Style Installation and Operation Manual (1747-6.2) from
one of the sources listed on page 3. Refer to the chapter on Troubleshooting.

In addition to the SLC 500 Modular Hardware Style Installation and Operation
Manual, the SLC 500 ànd Micrologix 1000 Instruction Set Reference Manual
(1747-6.15) may also be obtained from the sources listed on page 3. This

well as for all status words and bits. It also contains explanations for all
possible fault codes found in status word 5:6.

Specifications

Operating Specifications

sLc 5/05
Specif icatio n lo¡ 17 47 -

1553

Memory (words)

Maximum l/0 Capacity 4096 discrete inputs / 4096 discrete outpuls

Max. LocalSystem 3 chassis / 30 slots

Programming

lnstructions
99

Typicalscan TmeO 0.9 ms/K

Bit Execution (XlC) 0.37 ¡rs

Programming Software
SLO 5/03s and SLC 5/04s: RSLogix 500", PLC-500 A.l. Series*
SLC 5/05s: RSLogix 500*

@
The scan times are typical for a 1K ladder logic program consisting of simple ladder logic and

communication servicing. Actual scan times depend on your program size, instructions used, and the

communicalion protocol.

64K

I
I

I
¡

0.44 ps

1 ms/K

32K16K64K32K16K16K8K

1552155115431542154115321531

sLc 5/04sLc 5/03

Publicalion 1747-5.n



10 SLC 5/03*, 5/04*, and 5/05- Modular Processors

i
I
t

Communication

Communication options for the SLC 5/03, 5104, and 5/05 processors are as

follows:

. DH-485

o RS-232 protocols (DFl Full-Duplex, DFI Half-Duplex "master/slave",

DH-485, or ASCID

. Data Highway Plus- (A 1785-KA5 is required for the SLC 5/03 and

SLC 5/05 processors.)

o Ethernet TCP/IP (SLC 5/05 only)

General Specifications

Descrlptlon Specification

500 mA for the SLC 5/03 processor
Power Supply Loading at 5V dc

1.0 A lor the SLC 5/04 and 5/05 processors

175 mA lor the SLC 5/03 processor
Power Supply Loading at 24V dc

200 mA for lhe SLC 5/04 and 5/05 processors

Program Scan Hold-up ïme
afler Loss of Power

20 ms to 3 s (dependent on power supply loading)

Noise lmmunity NEMA Standard ICS 2-230

Displacement 0.015 inch, peak-to'peak at 5-57 Hz

Vibration
Acceleration: 2.5Gs at 57-2000 Hz

Shock (operating) 30Gs

Ambient Temperature Rating
Operating: 0 to +60'C (+32"F to +140"F)
Storage: -40oC to +85'C (-40"F to +185"F)

Humidity 5 to 95% without condensation

Agency Cerlification

UL listed
CSA approved
Class 1, Groups A, B, C or D, Division 2

CE compliant for all applicable directives

.R
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SLC 5/03*, 5/04*, and 5/05" Modular Processors

Memory Back Up

The following table shows the memory back up options for the SLC 5/03, 5104,

and 5/05 processors. Flash EPROMs (Flash Erasable Programmable Read

Only Memory) combine the versatility of EEPROMs (Electrically-Erasable

Programmable Read Only Memory) with the security of UVPROMs
(UV-Erasable PROM).

sLc 5/0s
(1747.1551, -552, -553)

Flash EPROM 1747-tri12

Battery Handling, Storing, and Transporting (Gat. No. 1747'BAl

Handling

11

Memory Back
Up Option

1747-M11
1747-M12(0S401 only)

1747-Mll
1747-M12 (OS302 only)

sLc 5/03
(1747-1531, -1s32)

slc 5/04
(1747-1541, -542, -543)

?
a

ATTENTION: Do not charge the batteries. An explosion could result or the

cells could overheat causing burns.

Do not open, puncture, crush, or othenrise mutilate the batteries. An explosion may

result and/or toxic, corrosive, and flammable liquids would be exposed.

Do not incinerate or expose the batteries to high temperatures. An explosion could result.

Do nol short positive and negative terminals. Excessive heat can build up causing severe burns.

Storing

Store the lithium batteries in a cool, dry environment, typically +20oC to
+25"C (+68"F to +77oF) and AOVo to 607o relative humidity.

Thansporting

One or TWo Batteries - Up to two batteries can be shipped together within
the United States without restriction. Regulations governing shipment to or
within other countries may differ.

Three or More Batteries - Procedures for the transportation of three or more
batteries shipped together within the United States are specified by the
Department of Transportation (DOT) in the Code of Fedçral Regulations,
CFR49, "Transportation." An exemption to these regulations, DOT -87052,
covers the transport of certain hazardous materials classified as flammable
solids. This exemption authorizes transport of lithium batteries by motor

Il
I
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12 SLC 5/03", 5/04-, and 5/05* Modular Processors

vehicle, rail freight, cargo vessel, and cargo-only aircraft, providing certain

conditions are met. Transport by passenger aircraft is not permitted.

Shipment of depleted batteries for disposal may be subject to specific

regulation of the countries involved or to regulations endorsed by those

countries, such as the IATA Restricted Articles Regulations of the International
Air Transport Association, Geneva, Swi tzerland.

lmpOftant: Regulations for transportation of lithium batteries are

periodically revised.

ATTENTION: Do not incinerate or dispose of lithium batteries in general

trash collection. Explosion or violent rupture is possible. Batteries should be

collected for disposal in a manner to prevent against short circuiting, compact¡ng, or

destruction of case integrity and hermetic seal.

For disposat, batteries must be packaged and shipped in accordance with
transportation regulations, to a proper disposal site. The U.S. Department of
Transportation authorizes shipment of "Lithium batteries for disposal" by

motor vehicle only in regulation 173.1015 of CFR 49 (effective January 5,

1983). For additional information contact:

U.S. Department of Transportation
Research and Special Programs Administration
400 Seventh Street, S.lV.
Washington, D.C. 20590

Although the Environmental Protection Agency at this time has no regulations

specific to lithium batteries, the material contained may be considered toxic,

ieactive, or corrosive. The person disposing of the material is responsible for
any hazard created in doing so. State and local regulations may exist regarding

the disposal of these materials.

For a lithium battery material safety data sheet, contact the manufacturer:

Sanyo Energy Corporation
600 Supreme Drive
Bensenville, IL 60106

-€Ih.
\ .rjl
f., ¡
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lmportant User lnformalion

Becausc of thc varicty of uses for rhe products describcd in this publication' thosc

;;p";;iù" i"r tf," .ifrii""tion 
"n¿ 

uså of this control equipment must satisfy

thcmselves that alt n"""rr.ry .,"ps have been taken to aisure that each application

and usc meets all p"*o6il." 
"iã 

t"r.ty requirements, including any applicablc

laws, regulations, codes and standards'

The illustrations, charts, sample pK,grams and layout cxamples shown in this

;;;ã;r-t""nded sorciv forfiõ'it of example- Since tñerearemanv variables

and requiregrcno 
"rro"¡äiJ."ittt "ny 

particular installation, Allen-Bradley does

oälÀrïrn 
-r"sponsibifity 

or li*ifit' tio include intellectual property liability) for

actual use baså upon the cxamples shown in this publication'

SGI-I.1, Safery Guidelínes for the APPlicatíon.

Allen-BradleY ofüce), describes some important differences between solid-state

cquipment and electromechanical devices that should be taken into consideration

when applying products such as those described rn this publication.

Reoroduction of the contenrs of this publication, in whole or in part, without

;iä;;*tssion of trte Allen-Bradlev Companv is prohibited'

Ïhroughouttheseinstallationinstn¡ctionsweusenotestomakeyouawarcof

f,*ri
È

safety considerations:

damage, or economic loss.

Attention statements helP You to:

r identis ahazard

¡ avoid thc hazard

r recognize the consequences

lmportant:

ATTENTION: Identifies information about practices or

circumstances that can lead to personal injury or death' property

Identifies information that is critical for successful application and

understanding of the Product
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AIlen-Bradley

SLC 500rM Power Supplies
(Catalog Numbers 17 46-p l, t7 46-pZ, 17 46-p3, 17 46-p4,
1746-PS andl746-P6)

Installation Instructions

Overview

you

^ 

ATTENTION: Electrostatic discharge can damage integrared circuits or

^/ I \ 
semic-onductors if you rouch backplane connecror pins. Follow these¡Él guidelines when you handle the power supplies.

. Touch a grounded object to discharge static potentiat.

. Do not touch the backplane connector or connector pins.

. Do not touch circuit components inside the power süpply.

. If available, use a static-safe work station.

. when not in use, kcep the power suppries in their static-shield
packaging.

reguire are a Flat head (l/8') and a phillips head (l/4', #2) screwdriver:

Safeg Considerations

This.equipment is suitabte for use in crass I, Division 2, Groups A, B, c, D or
non-haza¡dous locations only.

,f{
F

A ATTENTION - Exptosion Hazard:

. substitution of components may impair suiability for ctass I, Dvision 2. Do not 
1rpl""9 componenrs or discãnnect equiiment unt.r, poru"i t *

been switched offand the area is known to be non_hazardous.
. Do not connect or disconnect connectors whlte circuit is live unress

area is known to be non-hazardous.



lnslallation lnslructions

SLC 500 Povrer SuPPtres

lnstall the Chassls tnterconnect Cable (Optional)

To connect up to thrce sIJc 5o0f'. chassis together' install the chassis interconnect

""bt" 
b"for" Installing the 1746-Pl, -P2, -P3, -P4, -P5 and -P6 power supplies'

S¡.Ct00tñü¡UA

J;
i¡r

For more inlormalion, see the

SLC 5N Modular StYle

tnslaltalìon and OPeration Mnual
(publication 17 47'6'21.

Power SupPlY lnstallation

l.Alignthecircuitboardofthepowersupplywiththecardguidesontlreleft
side of the chassis.

it is flush with the chassis. Then fasten the

20r52

L Stide the power suPPlY in until
power supplY to the chassis.

I
20t¡

Use these screws to fasten the

power suPPlY to lhe drassis.

2



lnslallation lnstruclions
SLC 500 Porver Supplres

Power Supply ltlliring

l- Place the input vottagc jumpcr to match the input votage. (This does not
apply ro the 1746-p3, -p5 and -p6 powcr supplies whicÍ ¿o nor have a
jumper.)

A ATTENTION: Ser the input jumper beforc apptying f,oìver.Itagfou¡.voløgc is presãnt õn exposed pins ,ünãn io*", is appticd;
contact with the pin may cause injury to personnel.

C.bbg
t?¿t6+t

Nuùr
tPz Cdåloe ¡à¡n'ùcr

lt¡l&Pa

o'':
t5-l3wæ |

r-O-'
I tnæw.
L_o

rut20votr

-r
lE=þ |

200r2Oìbl¡

2. connect thc ground screw-of the power suppry to the nearest ground or
ground bus. use a #I4.AWG wire and tceep tire reads as shoias possibre.
The t746-P4 is shown E ow. Refer to pale 6 for specía! witi|' - -'

consideratíons for the I 746- pj.

GROUND

Neapsl Ground Bus

3

Hffi

trl POW¡ncl POWE8



lnslallation lnslruclions

SLC 500 Povrer SuPP|es

3. Connect incoming Powcr'

ATTENTION: Turn

failure to do so could

Cdah!Ntnûeti7l6?l &P2

off incoming power before connecting wircs;

causc injury o personnel andy'or equipment

CalalogNunb€rl?¡l&H¡

I
Õ

Poset

PI
&mpcr
Select¡on

Cataloglùfiùer 171&P{

@

@

@

1201240V ec

VACNEUT

cHASSISGROUI{D @

OÞtgvæ

JTJMPER

17tÞ265V aê

Calelog Nuntor t71GP5

Câlalog !,lumber t?1ÊPû

+ 21V tlc

cHASSISGROI N0 @

+'125V dc

DCNET'Í

cHASSISGROUNO @

+18V dc

DC NEUÍ

GHASSISGRO{JND @

Ponü

lncotnhg
Pow¿r

Power

4
_lc

PI
ùtcotttúrq

Powo¡

[t4$l3ar17Þ265

t¡-NEttlM[

o{AsslsGßoJND (Ð

surges.

4
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lnstallalion lnstruclions
SLC 500 Poiver Supphes

4. (Optlonal) For the 1746-Pl, -p2,-p4,-p5 and -p6 power supplics, use pWR
our+24v dc and pwR ourcoM terminats ropower24v dc sensors andloads. The terminars on rhe r746-pr an¿ fiií-nprovide an isotared,
nonfused 200 mA, 24y dcpower supply. The terminats on the 174çp4provide an isolated, nonfused l{,24i ã" po*r, supply. Gtre ti¿O-p¡
power supply does not provide for an exteinat power source.)

Catatog lüríìterrzraÞi,Þáîs¡po få?J-*

usarowar ( usarower (

G)

@

o

sLc 500 Operation w¡th 24v dc user power overcurrent condition

¡ Catatog No.
Recovery Procedure

Series
Reload user program

1746.P2Series A, B
Reload user program

l746.P2Series C
Correct ove¡cr¡nenl condition

1746.P4 Series A
Heload user program

l746.PS Series A
Conect overcunenl ændilion

1746-P6 Series A
Correcl overcunenl condítion

PWßOUT+21Vrtc

PWnOUfCoM

PIIR OUT+21Vrtc

PWRottf ooMMOt{

4TrENTroN: For 1746-p2serie¡ c, r746-psscries A and lz46-p6
lf:::*-Ig!9 :T,"*q'l_,:a operation àueio 24v u" urli fã*", 

-'
snurcown' monitor the 24v dc user output with a 24V dc iniut channet.

5

CPU continues24V dc user shuldovrn,

CPU continues24V dc user shuldown,

shutdown, CPU FaultP/S

CPU ¿unlinues24V dc user shuldown,

shuldown. CPU FautlP/S

P/S CPU Faultshutdown,

SLC Operatlon

t
o
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SLC 500 Povrer SuPPlres

A ATTENTION: AnY voltage sPPlied to the 1746-P3 DC NEUT term¡nal

will be present at the SLC logic ground and the processor DH485 Port-
potent¡als across the logic ground of the controllerTo prevent unwanted

and/or damage to the SLC chassis, the DC NEUTRAL of the extcrnal

DC power source must be either isolated from the SLC chassis ground,

or connected to carth ground.

Plocrclor sLCS0Ct!!s¡
ttalPt

t¡nÞ.. wir b tôcomlüldd
b3fi¡lÍftDCNEI,T¿Ú
Chtssb GourddüoaLtnC
¡ortr$l¡lÊra'

Important: SLC 500 Series A chassis (1746-A4, -47' -Al0' and -Al3)

mairufacture d beþreNovember 19!2 have a resistor between the logic ground and

chassis ground. îhis resistor could be damaged if the wiring recommendation

describiã within the attention box above is not followed. See the figure below for

the location of the resistor. SLC 500 Series A chassis (1746-A4' -47, -410, and

-Al3) with a manufacture date of November 1992 ot later do not have this

resist-or. SLC 500 Series B chassis have a IMO resistor that limits the cunent

between logic ground and chassis ground.

EIi.ICDCPil.rSotßr Dooa

l¡rlt0dtl'

Procassor

EúGEd

,-1..*i' .¡r''

SLC5mCþ3*
!?t&Pil

Doo,

5 E¡¡ñG¡c¡a =-

6

Cùössbdr
G.,td TGrotnal

+2lVû
-J.

tul

Ç

DÍ.'Snor¡¡d@
t'ldU¡od@
+21Vth ^4
DCN.ú À

SLctogh Gtltfîd

__{._..

t¡t¡l¡'¡.ilI ¡lt¡ll$

olt{t¡
h.r

n
t'¡qu¡*O
nau¡c@
+2aVû @

oC*,1 @

ffi? Clræs'BGro{d

SICtçG¡Dtnd
Rcsbþr

!tãrI $¡¡t ¡¡¡t
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5. Remove the Protcctivc labcl'

rJ

lnstallation lnstruclions

SLC 500 Povrcr SuPPi es

,otc2

Physical Dimensions

Gonltollu: 17{Þ Helght:
mm 0nl

PI

P2

P3

P4

P5

P6

40 (5.51

,Éqt
I

8s (3.3s) 140 (5.51)

110 (4.33) 145 (5.70)

8s (3.35)

65 (2.s6) r40 (5.51)

Lsngth¡
mm(ln.l

fÞoth:
m¡ñ(¡nl

7
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SLC 500 Pol.er SuDÊhes

u!uuIt5

General Speclfications
Descdptlon: Specllicatlon: 1746.

lhe Vollage

Tþicalthe
Power
Requir€meril

l¡Luin¡n
lnru$ GJrrenl

lnlemal
CìJrr€nl
Capaely

Fuse

Prcleclin@

24V dc User
PowerCurenl
Capacily

Fuse is soHercd h place.

204

P6

dc

100vA

al SVdc
0.964 at
24V dc

200m4

r8{0v&

0'Clo
60'c(3æF
to t40"F|@

24V dc Ussr
PowerVolage
Rangs

Amb¡ant
Openling
Temperalun

Certificalion UL Ísled

Pt ClL or CSA ærlilied (æ indicated by product or packaging malkings)
CE æmpfianl lor a[ applcable direc{iúès

Hazardoæ
Eruhaur¡enl
C€rl¡ftalbn

Class I
Division 2

o

@

@

@

@

@

The combinatbn of all.ottpul pow* (5 volt baclglane, 24 volt bacþlane, and 24 volt use¡
sourcel cannol exceed 70 Watts.

Po',vet srppfy fuse is intended to guard againsl lire hazard due to shod círcr¡¡t cond¡lions. I n-s
fuse may rnt proted lhe supply fron misùiring or excessive trans¡eni initre-pñ, lir..
Equívalent fuses: 250v-34 Fuse, Nagasawa ulcHl ML-3. or BUSSMAN AGC 3
Equivalent tuæs: 250V-34 Fuse, SANO SOC SD4, or BUSSMAN AGC 3

Equivalent fuses: 125v-54 Fuse, Nagasawa ulcs-6lML-s, or gusslr¡lAN AGC 5

Current capacity derated S% above 55'C

8

0'Clo
60.c (32.F

to 140.F)@

()oC lo 60"C
(32'F lo
l40"Fl
no deraling

0"C lo 60oC (32oF to 140.F)@

t8-30Vdcæ.4-27.6V&llolApplirxblel8-30Vdcl8-30V dc

200m4tAoNol Appl¡cablàãX¡mA

17,16-F3 or
equtualenl@

1746-F2or

oqulvalent(Ð

200 mA

174&Fl or
equinlent(Ð

SAal5Vdc
0.964 al.
24V dc

10.0Aet
5V dc
2884 aû

z¿v¿@

3.64 al 5\l dc
0.074 al
24V dc

5Aat5V dc
0.964 al
âv¿c

2Aal5\t dc
0.464 8t
21V dc..

æA45420420A2rA

85 VA24AVA90vAr80vAt35VA

9Gt¡l6Vdces-tsz
t7Þ?65Væ
47-'dl llz

192-28.8VdcSrlw
l7lÞ265Væ
47-6it lÞ

aFl3?/
t70-?ô5væ
¡17-6llù

P5P4P3Pi2PI
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lmportant User lnformation

Because of the variety of uses fot the products described in this publication-

those responsible fbr the application and use of this control equipment must

satisty thLmselves that all necessary steps have been taken to assure that each

appliðation and use meets all perforrnance and safèty requirements. including

any applicable laws, re-gulations, codes and standards.

guide are intended solely for purposes of example. Since there are many

variables and requirements associated with any particular installation.

Allen-Bradley dões nor assume responsibility or liability (to include intellectual

property liability¡ for actual use based upon the examples shown in this

publication.

Allen-Bradley publication SGI- t .l , Safer.r' Cuídeline.s .fttr the Ap¡tlicatiort.

Installcttion, attd M(rintenct,tc'e of Solid-State Control (available from yourlocal

Allen-Bradley office), describes some inrportant differences between solid-state

equipment 
"nd 

.l..tronrechanical devices that should be taken into consideration

*il.n applying products such as those described in this publication.

Reproduction of the contents of this publication, in whole or in part, without

*titt.n pennission of the Allen-Bradley Company is prohibited.

Throughout these installation instructions we use notes to make you aware of
safety considerations:

ATTENTION: ldentifies information about practices or circumstances

that can lead to personal injury or death, property damage, or economic loss.

Attention statements helP You to:

' identify a hazard

' avoid the hazard
. recognize the consequences

lmportant: Identifies information that is critical for successful application and

understanding of the Product.

t
a



supplemental Praduct I nformation

CSA certifies Products for general use as well as for use in hazardous locations. Actual CSA certificatlon

is indicated bY the Product labelas shown below, and not by statements in any user documentation.

Example of the CSA certilication P roduct CLI Dil2
@ÀB,c,o

TEIPo

To comply wiüt CSA cerlification for use in hazardous locations, the lollowing info rrnation becomes a Part

the product literature for CsAtertified Allen-B radleY indusEial contol Products.

. This equiprnent is suitable lor use in Glass I, Division 2, Groups A, B, C, D, or non-hazardous

locations onlY.

r The produc'ts having the appropriate CSA markings (that is, Class I Division 2, GrouPs A, B , C, D), are

certified lor use in other equipment where the suitabilltY of combination (that is, apPlication or use) is

determined by üre CSA or the localinspection ofiice having iurisdiction.

the h¡ghest temPerature

Class I, Division 2

Temperafure code rating

of

î.
' . .Ì,'r ¡

.{::i¡} (ÍE'H_
The lollowing warnings apPly to producb having CSA certification

Look for temPerature code

rating here

for use in hazardous localions.

ATTENTION: ExPlosion hazard -
o Substitution of cåri1ñiä-nts may impair suitability lor Class l, Dlvisíon 2'

o Do not replace components unless powef has been switched off or he

area is known to be non-hazardous'

r Do not disconnect equipment untess power has been switched off or üre area is

known to be non-hazardous.

o Do not disconnect connectors-unless power has been switched off or the a1ea. is

known to ¡e no",ìiäiäiãõù!. Seðùte åny user-supplied connectors hat mate to

ä*teinaicl'cuiti'oääÃnïñ-erãdlev prohuct usin's screws'ì5fliål1i,ffir:,änd 
a t5

ùird.aOãO conneCtoró, or other meañs'.such that a¡y connect

Ñõ,tñi3:a-l'úÏ*p.tftãõ'íórôããppred for a minimum of one minute'

PLC is a registered lrademaft of Allen'Bradley Compan¡ lna

cs¡ugobarEisteledtademaloltheCa¡radianSlandaldsAssociation.

?
o

Publkntion 4G4.1 - January 1993
PN 9558m-14
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Allen-Bradley

SLC 500 Modular Chassis
(Cat. No. I 7 46-A4, -A7 . -A 10, and -A l3 Series B)

¡' -\

*"
es!

Installation Instruction s

What's in this Publication

Use this publication as a guide when installin-s a SLC 500'"
¡rrodular chassis ( I 746-44, -47. -A 10, or -A I 3 series B ).

Installation

To:

! prepare for installation

I allow sufficient mounting space

I installyour chassis

I ground yourchassis

I installthe chassis interconnect cable (optional)

I install your l/O modules and attach your power supply

See page:

2

3

4

6

I
I

See page:

10

12

l

Reference

For this information:

I mounting dimensions

1 specifications

For additional installation information, see the SLC 500 Modulur st¡,le
I n st a I I at i o tt tutd O ¡t e ra t io n M anual, publicatio n 17 47 -6.2.

1



lnstallalion lnstructions

SLC 500 Modular Chassts

-A7, -A10, -413 Series B1746-44,

I

Prepare for lnstallation

Make sure You have these items'

M4 or M5 (#10 or #12) Hardware

' phillips screw and star washer (or sEM screw - phillips screw with attached

This chassis: Has:

1746-44 4 mounting tabs

1746-47 4 mounting tabs

1746-410

1746-413

6 mounting labs

I mounting tabs

æ.ì. 'ì:t :i,'

.{s'

. phillips screwdriver

' drill

Docurnentation

For your:

¡ processor or I/O adaPter ntodule
r power suPPlY

' comrnunication modules and/or I/O modules

2



lnstallation lnstructions

SLC 500 AC Power SuPPIY

1746-A4, -A7, -A10, '413 Series B

Allow Sufficient Mounting SPace

Important: Make sure you meet these minimum spacing requirements.

Up to three SLC chassis can be connected (for a maximum of 30 I/O slots).

7.7 to 10.2 cm
(3.0 to 4.0 in)

> 15.3 cm
(6.0 ¡n)

t

746-C7

1746-C9

>10.2 cm
(a.0 in)

> 15.3 cm

Enclosure

1î\
,i-+¡i

4!, ;i

>10.2 cm
(4.0 in)

15.3 to 20 cm
(6.0 to 8.0 in)

Important: When vertically connecting two 1746-Al3 chassis with a

1746-Cg cable, the space cannot be -greater 
than 15.3 cm (6.0 in) tbr the cable

to reach fro¡n chassis to chassis.

For dimensions of: See page:

left side of all chassis 10

1746-A4, -47 10

20230

3

1746-A10, -413 11



lnstallation lnstructions

SLC 500 Modular Chassis

1746-44, -A7,-A10.-A13 Series B
(

lnstall Your Chassis

A ATTENTION: Be careful of metal chips wlren drilling
mounting holes for the SLC chassis. Do not drill holes

above an SLC chassis if a processor and I/O modules are

installed.

Drill holes in the back panel of the enclosure for chassis mounting tabs.

n

c

20288

t-J

ã"
':

,..¡'P:

Install the hardware for the top mounting tabs.

- M4 or M5 (#10 or #12) phillips screw and

./ star washer (or SEM screw)

%
o

0

20288

Note: Scrape paint off the back panel for an electrical

connection between the chassis and back panel.

4



lnstallation lnstructions

SLC 500 AC Power SuPPly

1746-A4, -A7, -A10, -A13 Sertes B

E A ATTENTION: lf the chassis rlrounting tabs do not lay flut
befbre the screws ¡Ire tightened, use additional washers as

shinrs so that the chassis will not be wa¡ped by tightening the
screws. Warping a chassis could darnage the backplane and
cause poor connections.

Slide the chassis over the installed hardware and tighten the screws.

m

il-ì
L¡;

.1*.1¡j
20289

Leaving far-left and far-right tabs open for glounding, install the
rernaining tab hardware (for a fbur-slot chassis, leave both tabs open).

20290

m

5



lnstallation lnstructions

SLC 500 Modular Chassis

1746-44, -47, -A10, -A13 Series B

Ground Your Chassis

To properly ground your lO chassis:

verify grounding conf igu ration

install a central ground bus

connect equipment grounding conductor

See page:

6

7

7

Iconnect equipment ng conductor to bus

connect ground bus to grounding-electrode system

Verify Grounding Configuration

This fi-eure shows you how to run -eround connections fro¡n the chassis to the
ground bus. Two acceptable -erounding methods are slrown; we recom¡nend
usin-{ a,eround bu.s because it reduce.s the electrical resist¿rnce at tlìe con¡tection-

Earth Ground

I

F

<_- 5.2 mmz(10AWG)

Note: Keep wire length

as short as possible.

2mm2. '

(14AWG)

/

t

2 mm2..
(14 AWG)

2mm2 --¿r
(14AWG)

6

ooooø

t--
---+-.-

.-.+- -.
E

.t.
38

5.2 mm2 (10AWG)

Grounding Melhod



Installation lnslructions

SLC 500 AC Power SupPlY

1746-A4, -A7, -A10, -A'13 Series B

Install a Central Ground Bus

Each enCk)sure must contain a central ground bus. The ground bus is the

common connectiort fr¡r each chassis within the enclosure and the

enclosurc itself. If you have not already installed a central grcrund bus, see the

Industriul Automation Wíring urcl Cruutrcling Guidelínes. publication 1770-4.1 .

ment Groundin Conductor

Important: Use the followin*e information, along with the installation manual

for your pro-granìmable controller, to ground the chassis and your I/O modules.

tn,
ri

,'t{

Note: Keep wire length
as short as possible-

4M or 5M (#10 or#12) star washer

4M or 5M (#10 or #12) phillips screw
and star washer (or SEM screw)

2029r

chassis mounting tab

ground lug with 5.2 mm2 (10 AWG) wire

fl

7



lnstallation lnstructions

SLC 500 Modular Chassrs

1746-44, -47, -A10, -413 Series B

Connect Equipnrent Grounding Conductor to Ground Brrs

Connect an equiprnent grounding conductor dircctly fiorn each chassis to
an individual bolt on the -qround bus.

ground bus
mounting

ground bus

equipment
grounding

conductors

/.1

tapped

\
Grounding-electrode conduclor
to grounding-electrode system

bolt washer
13271

r use 2.54 cm (1 in) copper braid or 5.2 mm2 (10 AWG) copper wire to connect each
chassis, the enclosure, and a centralground bus mounted on the back-panel

r use a steel enclosure to guard against electromagnetic interference (EMl)
r make sure the enclosure door viewing window is a laminated screen or

a conductive opticalsubstrate (to block EMI)

' install a bonding wire for electrícal contact between the door and the
enclosure; do not rely on the hinge

lmportant: Do not lay one ground lug directly on top of the other; this type of connection
can become loose due to compression of the metal lugs. Place the first lug between a
star washer and a nut with a captive star washer. After tightening the nut, place the
second lug between the first nut and a second nut with a captive star washer.

Connect Ground Bus to Grounding-Electrode System

The grounding-electrode system is at earth-ground potential and is the central
ground for all electrical equipment and ac power within any facility. Use a
grounding-electrode conductor to connect the ground bus to the
grounding-electrode system. Use at minimum 8.3 mm2 (S AWG) copper wire
for the grounding-electrode conductor to guard against EMI. The National
Electrical Code specifies safety requirements for the grounding-electrode
conductor.

hole
ground
lug

\
star

-41+.
rii

I



lnstallation lnstructions
SLC 500 AC Power Supply

1746-44, -47, -A10, -413 Series B

lnstall the Chassis lnterconnect Cable (optional)

To connect up to three chassis togethcr (fbr a lrraxinrunr gl'30 I/O stots).
i¡rstall the cha.ssis inte¡con¡rect cable befìr¡-e attachin-q your power supply.

SLC chassis where
processor will be installed

20292

lnstall Your l/0 Modures and Attach your power supply

*î, Use the installatic¡li instructions/user manuals for your moclules to install them

*!-îì 1::",1h. 
chassis. Use the installation instrucrionr io. your power.supply

(1746-Pl, -p2, -p3, -p4. or -p5) to artach ir to your.t a.ssir.

À ATTBNTION: ' Keep the connector plug on rhe left.side-connector of-Y\ 
. ff,::i:ïiiäåäî:if:,ï:i'îf;..ffï,oge,her

power supply befbre applying power.

Important: Series B chassis have a lMç¿ resistor between logic grouncl and
chassis ground. when using a r746-p3 dc power suppry, foiloú th-e grounding
instructions provided with the power supply to avoid- unwanted potentials across
the logic ,eround of the SLC proces.sor.

Earth

Ground

9

üfififiüß

Chassis Ground

Controller
Ground

lnternal
Connection+ 24V DC

DC NEUT

GROUND

1746-P3
SLC Chassis, Series B
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lnstallation lnstructions

SLC 500 Modular Chassrs

1746-44, -47,-410, -413 Series B

Mounting Dimensions

Left-side View (all chassis) 1746-A4

0.1cm
(0.04 in) 0.55 cm Dia.

(0.217 in)

o o

1.,l cm Dia.
(0.a$ in) 7.0 cm

(2.76 inf

4.5 cm
(1.77 in)

17.1 cm
(6.73 in)

17.1 cm
(6.73 in)

r-

1746-A7

15.8 cm ,

(6.22 in) ,

14.0 cm
(5.51 in)

15.8 cm
(6.22 in)

'14.0 cm
(5.51 in)

.l7.1 
cm
in)

14.5 cm
(s.71 in)

0.55 cm Dia.
(0.217 in)

21.5 cm

r' .'l

^:j

23.5 cm

26.1 cm (9.25 in)

(10.28 in)

(8.46

14.0 cm
(5.51 in)

1.4 cm
(0.55 in)

1.4 cm
(0.55 in)

1.1 cm Diâ. 17.5cm
(6.8ein)

4.5 cm

32.0 cm
(12.60 in)

(1.77 in)

36.6 cm
(1a.al in)

34.0 cm
(13.39 in)

Dimensions with 1746-P1 power supply.

Dimensions with 1746.P2, 1746.P3, or 1746-pS power supply.

Dimensions with 1746.P4 power supply.

0.55 cm Dia.

o ø,o

.55 cm Dia.
(0.217 in)

o
ø
o

.ÆEI-.EL.EE,-.EE

HE H
0
-Ì

h

¡È-È
j

-'-EË-æ--É¡r-.æ3E:

nlnHEH

10
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lnstallation lnstructions
SLC 500 AC Power Supply

1746-A4, -A7, -A10, -A13 Senes B

0 ø,o

(6.22
cm
in)

1746-A13

0.55 cm Dia.
(0.217 in)

'n.F-_ nn-nE-..-.EÊ

_.f4.0 cm
(5.51 in)

48.1 cm
(18.94 in)

45.5 cm
(17.91 in)

__.__> 5.5 cm
(2.17 in)

5.5 cm

l7

1.1cm Dia.
(0.433 in)

0.55 cm Dia.
(0.217 in)

1.1 cm Dia.

14.0 cm
(5.51 in)

5.8 14.0 cm
(5.51 ¡n)

1.4 cm
(0.55 in)

17.1cm
(6.73 in)

l

43.5 cm
(17.13 in)

*
.Jàif

0.55 cm Dia.
(0.217 in)

10.5 cm
(a.13 in)

14.0 cm
(5.51 in)

ö€t o
17.1 cm
(6.73 in)

15.8 cm
(6.22 in)

14.0 cm
(5.51 in)

0.55 cm 14.0
(0.217 inl (5.51 in)

54.0 cm

56.0 cm .26

58.6 cm
(23.07 in)

Dimensions with 1746-Pf power supply.

Dimensions with 1746-P2, 1746-Pg, or tZ46-pS power supply.
Dimensions with 1746-P4 power supply.

1,4 cm
(0.55 in)

't'

o
ø
o

mmEIHþl

þt

HmB

OIIBEBOHH0m000
ü
-t

iË
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lnstallation lnstructions

SLC 500 Modular Chassis

1746-44, -47, -410, -413 Series B

Speclflcatlons

SLC Chassis, Series B

1746-44 1746-A7 1746-410

dinensions @ifh fabs)-W x H x D

17.7 x17.1x14.5cm 28.2x17.1x14.Scm 39.7x 17.1 x14.Scm

1746-Af 3

50.2 x 17.1 x 14.5 cm

approxinate weþht (without nodutes)

0.75 kg (1.7lbs) 1.1 kg (2.a bs)

ma xin um backpla n e cunent

5.1Vdc @ 104; 5.1Vdc @ 104;
24V dc @ 2.884 24V dc @ 2.sBA

1.45 kg (3.2lbs) 1.9 kg (4.2 lbs)

5.lVdc @ 104;
24V dc @ 2.884

5.1Vdc @ 104;
24V dc @ 2.884

module slots

4 7 10

\ )?1

,.,'#'

lype of nount

panel mount

operaling conditrbns

operating temperature:

storage lemperaiure:

relative humidity:

panel mount panel mount

13

panel mount

0o to 60oC (320 to 1400F)

-400 to 85oC (-40o to 185oF)

5 to 95o/o (without condensation)

certificaticn

([L) @. / É CE compliant for all\ \ applícable directives

LISTED IND. CONT. EO.
FOR HAZ. LOC A196

OPERATING
TEMPERATURE

CODE TsC
CLASS I, GROUPS A, B, C,AND D, DlV.2

12
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lmportant User
lnformation

Bccause of the variety of uses for the products described in this

publication, those responsible for the application and use of this /

control equipment must satisfy themselves that all necessary stePs

have been taken to assure that each application and use meets all
performance and safety requirements, including any applicable laws,

regulations, codes and standards.

The illustrations, charts, sample programs and layout examples

shown in this guide are intended solely for purposes of example.

Since there are many variables and requirements associated with any

particular installation, Allen-Bradley does not assume responsibilþ
or liability (to include intellectr¡al Property liability) for actual use

based upon the examples shown in this publication.

Allen-Bradley publication SGI- l. l, Safety Guidelines for the

Applicatio4 Installatíon and Maintenance of Solid'State Contol
(available from your local Allen-Bradley office), describes some

important differences between solid-state equipment and

elecuomechanical devices that should be taken into consideration
when applying products such as those described in this publication.

Reproduction of the contents of this copyrighted publication, in

whole or in'part, without written permission of Allen-Bradley
Compan¡ Inc., is prohibited.

Throughout this manual we use notes to make you aware of safetyr

considerations:

ATTENTION: Identifies information about Practices
or circumstances that can lead to personal injury or
death, property damage or economic loss.

Attention statements help you to:

o identify ahazard

o avoid the hazard

o recognize the consequences

lmpoÊanü ldentifies information that is critical for successful

application and understanding of the product.

G

Sf.C. Sl¡ 5m. S¡.C flf2. S¡JC 5¡m. StC srfx. urdMcrola¡lr Úc ndcnr¡t¡of Allcn'8rrdþy Comg¡tly' !rc.
¿l"L Scllc¡ úd Rstðdr 500 rlc rldmr'tr of Rßtwll Sofis¡rÊ, lrß
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Preface

Read this preface to famitiarize yourself with the rest of the manual.

This preface covers the following topics:

¡ who should use this manual

o the purpose of this manual

. contents of this manual

¡ relateddocumentation

. common techniques used in this manual

o Allen-Bradley support

Use this manual if you are resPonsible for the design, installation,

programming, or maintenance of an automation control system that

uses Allen-Bradley small logic controllers'

You should have a basic understanding of sLC 500 products. You

should understand electronic process control and be able to interpret

the ladder logic instructions required to generate the electronic

signals that control your application.

If you do not, contact your local Allen-Bradley rePresentative for the

proper training before using this product'

'Þ

Who Should Use this
Manual

Purpose of this Manual This manual is a learning and reference guide for the 1746-NI8

Analog Input Module. It contains the information you need to

install, wiie, and configure the module. It also provides diagnostic

and troubleshooting information, and application examples'

la
'o

Publlcallon l?¡lô€.8 - APrf, 1997



P-2 Preface

Gonlents of this Manual

I

2

3

4

Conlent

Describes the putpose, and scope of

lhis manual. Also specilies the audience lor whom

this manual is intended and gfues direclions to using

Allen8radley suppod seryices. Provides listing ol

related dæumenlation.

Provides a hardware and syslem overuiew. Explains

and illuslnates the lheory behind lhe module,

Serves as a Qurck Sfad Guide lor he expedenced

usef.

P¡ovides installation informatbn and widng

guidelines.

Gives you the bacþound ínlormatlon you need to

understand how lo address and configure lhe

rrodule lor optimum operalion as wellas how lo

make changes once the module is in a run state.

Examines the channel conllguration wod and the

channel slatus word, bit by bit, and explains how the

module uses conf¡guralion dala and generates slalus

during operalion.

Gives an example olthe ladder logic requhed to

deline the channel for operation. Also includes

rcpresenlative examples lor unique programming

such as PlD.

Explains how to interpret and correcl problems lhat

mayoccur while ho module.

Examines both basic and supplemenlary

applications and gives examples of the ladder logic

to achieve lhe desired result.

Provides physical, electdcal, envionmenlal, and

funclional for the module.

Provides a worksheet to help you configure the

module lor

Describes how to reconfigure a system using

1746-Nl4 moduþs lo ona with lhal uses 1746'Nl8

modules.

Describes lhe twos complimenl binary number

Lisls te¡ms and abbreviations.

5

(
6

7

I

Appendix A

Appendix B

Appendix C

Appendix D

Glossary

Twos Complement Binary
Numbers

Converting lrom
1746-Nl4 to 1746-Nl8

Conliguralion Worksheel

Specilications

Applicalion Examples

Module Diagnoslics and

Troubleshooling

Ladder Programming
Examples

Channel Conllguration,
Data, and Stalus

Preliminary Operating
Oonsiderations

lnstallatlon and Wiring

Quick Stail for Experienced

Users

Overuiew

Prelaæ

Tltle

lr

Publication 1746ô.8 - Aprll 1997
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Related Documentation

The following documents contain information that may be helpful to

vå" * v"" uú e[en-gradley SLC products' To obtain a copy of

ány of ine A[en-Bradley doðuments listed' contact your local

Allen-Bradley office or distributor'

For

An overview rhe sLc 500lamily ol products

A descdplion on how to install and use yourModular sLc 500

progrrammable controllet

A descdption on howlo install and use Your Fixed SLC 500

contoller

lor technical perconnel who use APS to

An inlroduct¡on lo APS for firsþtime users, æntaining basic
andconcepls but locusing on simPle tasks and exerdses,

lhe reader lo

A lraining and quick teference guide lo APS

A training and quìck relerence guide to A.l.

A common Procedures guide lo APS

A common Procedurcs guide to A.l.

A procedural and relerence manual lortechnical personnel who

us€ the APS convert APS liles to ASCII

and

A procedural and relerence manual lor technical personnel who

use an HHT lo control

An lntroduction to HHT for lirsþtime users, conlaining basic
and

the feader to

A relerence manual that contains status lile data and ¡nstruction

concepts but foctsing on simPle tasks and exelcises,

set information lor
1000 controllers.

lndepth inf ormat'on on grounding and widng Allen'BradleY

programmable conlrollers

A descriptlon on how lo install a PLC'So system

An aillcle on wire sizes and types lor grounding electdcal

equipment

A æmplete listing ol cunenl AllenBnadleY documentation,

including ordedng instructions. Al¡o indicates wtrelherlhe

documents are available on CD-ROMorin

abbreviations

the SLC 500 proc€ssors and MicroLogix
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GOmmOn TeChniqUeS USed in The following conventions are used throughout this manual:

this Manual o Bulleted lists such as this one provide information, not procedural

steps.

¡ Numbered lists provide sequential steps or hierarchical
information.

¡ Text in tuLr ¡o¡r indicates words or phrases you should type.

. Key names appear in bold, capital letters within brackets (for
example, tE¡¡'lERl).

Allen-Bradley Support Allen-Bradley offers support services worldwide, with over 75

Sales/Support Offices, 512 authorized Distributors and 260
authorized Systems Integrators located throughout the United States

alone, plus Allen-Bradley representatives in every major country in
the world.

Local Product Support

Contact your local Allen-Bradley representative for:

r sales and order support

. product technical training
o warr¿ntY support

o support service agreements

Technical Product Assistance

If you need to contact Allen-Bradley for technical assistance, please

review the information in the Troubleshooting chapter first. Then

call your local Allen-Bradley representative.

Your Questions or Comments on this Manual

If you find a problem with this manual, please notify us of it on the

enclosed Publication Problem Report.

If you have any suggestions for how this manual could be made

more useful to you, please contact us at the address below:

Allen-Bradley

Control and Information Group

Technical Communication, Dept. A602V, TI22
P.O. Box 2086

Milwaukee, WI 53201-2086

I

I

I

¡

(
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General DescriPtion

Chapter I
Overview

'l.his chapter describes the 1746-NI8 analog input module and

explains how the SLC 500* processor gathers analog input from the

module. Included is information about:

r the module's hardware and diagnostic features

o an overview of system operation

The module receives and stores digitally converted analog data into

its image table for retrieval by all fixed and modular sIJc 500

pro""rJorr. The module supports connections from any combination

of up to eight vottage or current analog sensors'

The 1746-NI8 is a multiclass (Class I or Class 3) single-slot module'

Class lO configuration utilizes 8 input words and 8 output words.

class 3 configuration utilizes l6 input words and 12 output words.

Fixed and SLC 5/01- processors can only operate as class l. The

SLC 5/02 
* 

, SLC 5/03 - , and SLC 5/04 
* processors can be

configured for either Class I or Class 3.

The 8 high-impedance input channels can be wired as either

single-ended oi differential inputs. The module provides a direct

interface to the following input types:

o +l0V dc

o 1-5V dc

o O-5V dc

. G-l0Vdc

. 0-20 mA
o 4-20 mA
o *20 mA
. 0-l mA

The data presented to the processor can be configured as:

. Engineering Units
o Scaled-for-PlD
. Proportional Counts (-32,768 to +32,767 range)

o Proportional counts with l'serDefüned Range (class 3 only)

. 1746-M4DataFormat

O 
Bequhes use of Blodt Tnnsfer in a remols Gonl¡gurallon'

Each input channel also provides open-circuit, out-of-range, and

lnvalid 
-configuration 

indication via thc LEDs. In Class 3 operation

these conditions are also in the channel status word'

*þ

ii,

i
1
:::.

':
:.

¡
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1-2 Overuiew

lmportant: Status words are only available when the module is

configured for Class 3.

Hardware Features

The module fits into any slot, except the processor slot (0), in either

an sLC 500 modular system or an sLC 500 fixed system expansion

chassis (1146-A2').

The module contains a removable terminal block providing

connection for eight analog input channels, which is specifically

designed to interface with analog current and voltage input signals.

The channels can be wired as either single-ended or differential

inputs. There are no output channels on the module. Module

configuration is done via the user program. There are DIP switches

on the circuit board for selecting voltage or current input.

Side Label

(

I
:

I

:

:

I

J

Channel Status
LEDs (Green)

Module Stalus
LED (Green)

Removable
TerminalBlock

Cable Tìe Slols

Door Label

Hardware Feature

Channel Status LED lndicalors

Module Status LED

Side Label(Nameplate)

Removable TeminalBbck

Door LabEl

Cable Tie Slots

Tabs

Self-Locking

Function

ciannel opetating and fault stalus.

module and fault slalus.

Provides module information.

Prcvides ænnecllon lo inpul deviæs.

Permits easy terminal identilication.

Secures and route fom module.

Secrres module in chassis slol.

T!
íi

!':

Ìl
5:

¡

ro

Ëä

llF

'ffim

:HE
!.8',¡

FHI

FHä
Éf==rP
€t-EÉJg

€Hã

./
DIP

Switches
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System Overview The module communicates to the sLc 500 processor through the

parallel backplane interface and receives Power from the sIJc 500

po*r, supply through the backplane' TÏe +5V dc backplane supply

po*rrc tttt ú.C cirðuitry andthe +24Y dc backplane supply powers

ihe module analog circuitry. No external power supply is required.

you may install as many 174GNI8 analog modules in your system as

the power suPPlY can suPport.

Each channel on the module can receive input signals from voltage

or current analog input devices. You configure each channel

individually to accept either a voltage or current input signal.

System Operation

At power-up, the module performs a check of its internal circuits'

*"ioory anì basic functions. During this time the module status

LED remains off. If no faults are found during the power-up

diagnostics, the module status LED is turned on'

Afterpower.upchecksarecomplete,themodulewaitsforvalid
channãl configuration data from your SLC ladder logic program

(channel stâtu; LEDS off). After configuration data is written to one

or more channel configuration words and the channel enable status

bits are set, the channel status LEDs go on and the module

continuously converts the analog input to a value within the range

you selected.

Each time a channel is read by the module, that data value is tested

by the module for a fault condition (i.e., open-circuit, over-range,

and under-range). If such a condition is detected, a unique bit is set

in the channel status word and the channel status LED blinks.

Overview 1-€

General Dlagnostic Features

The 1746-NI8 module contains diagnostic features that can help you

identify the source of problems that may occur during power-up or

duringiormal channei operation' These power-uP and channel

diagnãstics are explained in chapter 7, Modulc Díagnostìcs and

Ttoubleshootíng.

Publicatlon 174ô-6.8 - April 1997
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Ttie SLC processor reads the converted analog data from thc module

at ths end of the program scan, or when commanded by the ladder

program. The processor and module determine that the backplane

data transfer was made without enor, and the data is used in your

ladder program. A graphic representation of this is shown below.

Dat¡ TtansÞr Between the Module and Processor
(shown for one channêl)

Voltage or Cunent OunnelDataWord

Analog Channel lnput

Channel Conlþuration Word
lrom Ladder Program

Module Operation

The 1746-NI8 module's input circuitry consists of eight differential

analog inputs multiplexed into a single analog-to-digitat (A/D)

converter.

The A/D convener reads the selected input signal and converts it to a

digital value. The multiplexer sequentially switches each input

channel to the module's A/D converter. Multiplexing provides an

economical means for a single A/D converter to convert multiple

analog signals. However, multiplexing also affects the speed at

which an input signal can change and still be detected by the

converter.

Module Calibration

The module performs continuous autocalibration for all the channels

that are enabled. There is no need to invoke a calibration cycle to

compensate for changes in temperature.

'ì(i

(
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Chaptet 3

(Ë

Qulck Start
for Experienced Users

This chaptercan help you to get started using the l74GM8 analog

input module. We base the procedures here on the assumption that

you have an understanding of SLC 500 products. You should

undentand electronic process control and be able to interpret the

ladder logic instructions required to generate the electronic signals

that control your application.

Because it is a start-up gUide for experienced users, this chapter does

nor contain detailed explanations about the procedures listed. It'

does, however, reference other chapters in this book where you can

get mofe information about applying the procedures described in

ãacn step. It also references other documentation that may be helpful

if you are unfamiliar with programming techniques or system

installation requirements.

If you have any questions or are unfamiliar with the terms used or

concepts presented in the procedural steps, alwøys readthe

reþrenced chapters and other recommended documentation before

trying to apply the information'

This chapter will:
¡ tell you what equipment You need

o explain how to install and wire the module

r show you how to set up one channel for analog input

¡ examine the state of the LEDs at normal startup

o examine the channel status word

Have the following tools and equipment ready:

o medium blade screwdriver

r medium cross-head screwdriver

o analog input device

o cable for wiring inputs to module

o SLC processor and power supply installed in chassis

o analog input module (1746-NI8)

o programming device and software

Required Tools and
Equipment

Pub¡ical¡on 17466.8 - April 1997



2-2 Qulck Start

Procedures

Unpac{< the shipping box making sure lhat the contenls include:

o analog input module (Catalog Number l74SNl8)
. pmo¡abþ termlnal block (faclorylnslalled)

¡t Urã æntéms are lncompbtà, ca[ þur bcalAllen'Bradley rcpresentatlve lor assislanc€.

Review lhe power rcquirements ol your system to see that your chassis supports the nodule:

¡ ll combining a 
.|74&Nl8 

module wilh anolher UO module in a lixed controller, refer lo the UO

mo¿u¡e coripatibility table found in chapter 3.

. fc-mo¿ulaistyle systems, calculate thb totalload on lhe-systempowersupply.usíng lhe 
.

orocedure desóribe! ¡n ths StC lnstallatton & âperatìm Manual lor Modular Stylc Øntrollers

[ou¡r¡òàt¡ón izcz-6.2) or the SLC 500 Famtty Systan Ovewiew (publication 1'!47'?'nl:
. ìliã iZqò-¡¡fg backpläne curenl consumptión ió 2OO mA at 5V dc and lCO mA at 24V dc.

Chapter 3
(lnslallation and

Wìing)

Appendlx A
(Spælficaticrlis)

Chapter 3
(lnstallation and

Wiing)

The vollage/current seleclion DIP swilches are læated on lhe side ol the module. The switch

settings are oFF = voLlAGE lxpur and 0N - cuRRENr lNPur'

C

(

Check the contents of shipplng box. Reference

Ensure that your chassls and power supply supporl the 1746'Nl8

module.
Belerence

Select voltage or current input lype to match the analog sensor. Relerence

CURîENTffiffiffiffi
VOLTAGE CHO

ffiu*%,.ffir'ffi
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Qulck Start 2-3

lnsert the 1746-Nl8 module lnto the chassls. Referencs(,

A ATTEÌ{TION: Ncvcr install, remove, or wire
modules with power applied to the chassis or
devices wired to thc modulc.

Make sure syslem power is off then insed lhe module into your 1746 chassis.

ln this example ptocedure, localslol 1 is selected.

lmpoilant For applications using he upper limil ol the operating temperature nnge,lhe 174&Nl8

module (or multiple 1746.N18 modules) should be plaæd in the dght most slol(s)of lhe chassis. The

specification for operating temperalure is:

0"C to 55oC (32"F to 131"F) in any slot exæpt slot 0

OoC to 60oC (32"F to 140"F) in dght most slot of chassis

Chapter3
(lnstallation and

Wtuing)

Top and Botlom
Module

Guide

Connect sensor cable to lhe module's lerminal blæk. Chapter 3

lmportant Follow these guidelines when wiring lhe module. (nslallation and

r Use shielded æmmunication cable (Belden 8761) and keep lenglh as shoil as possible. W¡r¡ng)

o Connecl only one end ol the cable shield to earlh ground.

r Connect the shield drain whes for channels 0-"3 to the top shield terminal.

o Connec,l the shield drain wires lo¡ channels,t--7 to lhe bottom shield teminal.

¡ Shield terminals are intemally connec'ted to chassis ground which is connected to earlh ground via the SLC bacþlane.

r Single-ended source commons may be jumpered together al the terminal block'

o Channels are not isolated lþm each other. Allanalog commons are connected together inlemally'

o ll a differenlialsignal source has an analog common, it can not and must not be connecled to the module.

. Common rnode vollage range is s 10.5 volls. The voltage between any two terminals must be less than 2l volts.

r The module dæs not provide powet lor lhe analog inputs. Tsrnlnrl Bloct

o use a power supply lhat matches tho tiansm¡tter (sensor) speclfications. 

'HIELD
cH o (_)

cH I (-)

cH 2 (-)

CHI (+

Sensor Gable

Publlcalion 1746{.8 - Apdl 1997

Card

".*Ð

GH 2 (+)

CH 3 (+)

I
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Iooo¡
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Connect sensor cable. Relerenc¿
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Conflgure thesYstem. Relerence

24 Qulck Start

il

Configure your system l/O lor the pañicular slol the 174ÞNl8's in (slot I in this example)' Enter the

moduis lO co¿e. 'fhe lD æde is 3'S26 for Oass I lnterfaæ, and 12726lor Class 3 intedaæ. See

cùapter 4 for more informalion on Class 1 and Class 3 inledaæs'

lmportant All prcgrammíng æltware does nol suppofl conliguratlon for class 3 opetation.

r Advarped programming Software (APS) supports Class 3 ænfigunation. Alterentedng the lD

code (,l2726),ãnter lôinput ruords and 12 oulput words'

. SLC 500 A.l. Sedes- prcgramming Software supports Class 3 conliguration. Aller entedng the

lD code (1 2726), enter 1 6 input words and I 2 oulput wods'

¡ RSLoglx 500*, verslon 1.30 or later, supports Class 3 conliguratlon. AÍter entedßg the lD æde

(12726), selæt Class 3 oPeralion.

I Eadier vercions of RSLogix õ00 will only support configuration for Class 1 operal'on. Contact

Rækwell Sofhrare lor in6rmatlon on upgrading your software'

ll you are convening lrom a 1746.N141o a 174SNl8 based system, see Appendix c.

Determine the operaling paramelers lor channel 0. This example shows lhe channel 0 conliguration

word. The module is in slot 1. 'the delault conliguration word is all zero s.

Bit Number

Channel 0

o lnputType:

tl0V dc

¡ Dala Format:

engineering units

o Open Ckcuil: onlY used

for 4-20 mA inPul tYPe

o Filter Frequency:

20Hz

o Ghannel Enable:

enabled

. Nol Used

Chaptcr4
(Prellminary

Opeta@
Ønsidøntions)

Appendlx C
(Conveillngîrom

1746ü14 to

1746-NW

Your prcgramming

device's usEr

manual.

Chapter 4
(Prelinìnary

Operating

Considerations)

Chapler 5

(Clnnnel

C,orfìguration,

Data, and &atus)

Appendlx B
(Nll Configuratín

Worksheet)

Appendlx C

(Converting hom

l746tll4 to

1746-Nl8)

€

Determine the operating parameters' Relerence

n00

2 t 04376109 8

Fublic¡llon 1746-0.8 -ÂPril 1007



upper scale limit nnge I l6 blt lnteget

lower scale limit nnge 1 16 bil integer

upper scale llmil range 0 16 bit integer

lower scale limit range 0 16 bit integer

channel 7 conliguration word bit mapped lield a
channel 6 configuntion wotd bit mapPed lield a
channel 5 configuration word bit mapPed lield a

wordchannel 4 conliguralion bit mapped lield o

wodctrannel 3 conliguration
abit mapped lield

wordchannel2 ænfigwation
abil mapPed fleld

wordcåannelt conflgwation
abit mapped lleld

channel 0 word bit mapPed lleld a

Class I!
1746-NlS lloduþ Output lmage - Channel Conllguntlon

Quick Sta¡t 24

Chapter 6

(Ladder Logic

Configuration

Examples)

Glas¡ 3

a

a
O:1.0

of .1

O:1.2

O:1.3

O:1.4

of .s

O:1.6

of .7

O:1.8

O:1.9

O:1.10

O:1.11

a

a

a

a

a

a

a

a

a

a

!
f,Ð

Do lhe programming neæssary to establish the new configuration wordselting. in lhe prcvious step'

i. Crr.ü int.ger ntã Hto. mLier fite N10 should contain one element lor each channel used'

(For this example we only need one, N10O')

2. Ènter the conlþuration parametes from step T lof channel0 into inleger N10:0.

ã. p.gt rn an ¡nitruction in yãur nOOer togic to æpy tt¡e conlents ot N10:0 to output wotd O:1'0'

,.:ì

!:
ir:

Éi
ir:

"!_l¡¡

DATA FII¡E ll10

Ghapter I
(ApplícatÎon

tuanples)

Publþalion 17¿16{.8 - April 1S97

off¡et 15 11 13 12 11

N1O8OO0O01
10

lnilialize 1746'N18

coP
COPï FIfrE
stourcc tN10 ¡ 0

Dost tO¡1.0
l,esgÈb 1

98765¿?210
oltoooooo00

Fi¡st Pass Bit

S¡1

15

On powet uP, the lirst Pass bil

ts:i/ts) is iel lor one scan, enabling

itre COÞV inslruclion thal translers

lhe channel configuration word 0.

This configures and enables lhe

ctrannel.

Program the conf i guration. Belerence



2-{. Quick Starl

llt|rite the ladder program. Relerence r
Wite the rcmainder of lhe ladder loglc pogram lhal spedlles how your analog input dala will be

pnæssed foryour appllcal¡on. ln lhls procedure the module is localed in slol l.

BitNumber

Channel 0 Data Word
(vadable lnput dah)

Chapta 5
(Chnnal
Ønfrgrmllon,
Data, arrdStafus)

Chaptcr 6
(Ladde¡ Loglc

ØníÍgunüon
Exanpbs)

Chapter 8

(þptlatlwr
Exanples)

Your prognmming

dwlce's uset

manual.

Chapter 7

(Module

Dîagnosliæ and

T'rrubleshooting)

00o0000000000000

t514t312ll to 9 E ? 6 5 4 3 2 t 0

174&Nls llodule lnput lmage- Dala ì{ord

Class 3

l:1.0 a

l:1 .l a

l:1.2

l:1.3

l:1.4

l:1.5

l:1.6

l:.l.7

Apply power. Download your program to lhe SLC processor and put lhe ontoller inlo Run mode.

Dudng a nonnal slafl up, the module slatus LED and any enabled channel slatus LED turn on.

Channel Slatus LEDs

Module Slatus LED

Publicalþn 1746.6.8 - Apdl 1997
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a16 bil ¡ntegerchannel 7 data word

a16 bil integerchannel 6 dala word

channel 5 data word o16 bil integer

10 bil integerdrannel 4 dala word a

16 bit inlegerdrannel 3 data wod a

a16 bit inlegerchannel 2 data wod

a16 bit integerdrannel 1 data wo¡d

16 bil integetdrannel0 data word a

Class f

Go through the system start-up procedure. ReleÞnce

INPUT



Quick Stail 2-7

Ghaptor 6
phannel

Conflguratlon,

Dala, and Status)

Chapter 7

(Mdule
Dlagnætlæ and

Trwbleshooting)

Chapter 8
(Application

Exanples)

(optional) lf the Module status LED is ofl, or if the channel 0 IED ls ofl or blinklng, relel to châplef 7'

Oass 3 Intedaca - Monltor the stalus of inpul channel 0 to delermine its ænfiguration setling and

ó[rafional status. This ls usefulfor tro¡bleshoollng wtren lhe bl¡nklng channel LED indicates that an

enor has occuned. The example betow shows the configuration for channel 0 wilh no errors'

tr BitNumber

Channel 0
Status Word (11.8)

o ¡nputType

. Data Fofmat

r Open Gircuit

o Filter Frequency

I Channel Status

o Open'Chcuit Enor

¡ Over-Range Erlor

I Under-Range Error

o Oonl¡guration Enor

Ë

Check that ths module is operatlng correctly. Relercnce

0 00

21054¡09 8 76

t
Ì

ii
i,
i:

rl
i,'
t
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Chapter 3
,,- \;
I lnstallation and Wiring

This chapter tells you how to:

o avoid electrostatic damage

o determine the chassis por4rer requirement for the module

o choose a location for the module in the SLC chassis

o set the channels for voltage or cu¡rent analog input

o install the module

o wire the module's terrninal block

o wire input devices

Electrostatic discharge can damage semiconductor devices inside this

module if you touch backplane connector pins- Guard against

electrostatic damage by observing the following precautions.

Electrostatic Damage

1 746-Nl8 Power Requirements

ATTENTION: Electrostatic discharge can degrade
performance or cause permanent damage. Handle the
module as stated below.

TÞ o Wear an approved wrist strap grounding device when handling

the module.

o Touch a grounded object to rid yourself of electrostatic charge

before handling the module.

r Handle the module from the front, away from the backplane

connector. Do not touch backplane connector pins.

o Keep the module in its static-shield bag when not in use' or

during shipment.

The 1746-NI8 module receives its power through the SLC 500

chassis backplane from the fixed or modular +5V dc/+24V dc

chassis power supply. The +5V dc backplane supply Powers the

SLC circuitry and the +24V dc bacþlane supply powers the module

analog circuitry. The maximum cunentdrawn by the module is

shown in the table below.

5Vdc Amps 24V dc

0,200 0.100

When you are using a modular
shown in the table above to the

system configuration, add the values

requirements of all other modules in

the SLC chassis to prevent overloading the chassis power supply.

'When using afxed systen controller, refer to the Important note

about compatibility in a 2-slot expansion chassis on page 3-2.

I
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g-2 lnstallation and Wiring

Module Location in Chassis Modular Chassis Consideralions (

Flxed Controller Compatlblll$ lable

0.0400.r50KE

0.1250.!50KEn

0.f¿150.055:.'ìU.-'NOlV
0.1s50.055NO4l

o fì000ôn5ox8
o toâì:.1:!ìr;3iir,lB32

0_106lv32

0.¿52ôv12
0.¡152ôã32

On¡no l5nBAS

o 1250.150EÂSn

0.085
':: 

o.t ,lNrS

0.280oBf 6

0.300HS

0:l6nDCM

0 0n5lt{rÊ

0.2mt{sTPr

0 0500.050NR4

0.0400.060NT4

0'fiso fl55Ntô¿v

o.1200.055FIO4V

0.r500.055Fto4l

0.1450.055Nt04t

0.t000.2tnNlß

0.0850.025Nl¡l

0.0700,0s0lot2
o lt¿s0 0Ênnn
o 0280 030to¿

0_1800.t70owl6
0.0s00,085ow8
ôfìÂqO n¿[6ow4

o lROôGtß
0.250ovPr6
0.250OBPl6

0 135CìBPß

0.135IOBB

0.270ovlS
0.135ov8
0.1¿t0tf¡16

0.085'. altvl6
0.0t)tv8

ô 085aITVIß

0_085llBr6
0.085lcf6
0.fnstBrâ

0.050.aIBB

0.370oÂ't6

0.370ôAPI'
0.r85oA8

ô 0n3,¡fl::i:lMf 6

0 05It':ll:,å:.'i,MA

0.03s¡1: Ì: t\ "tM4

ft.085tAf6

0.050:i::,,ii ì:lilÂB

0.035-:.t!.1¡-,:.IA¿

24V do
fAmosl

5V dc
lÂmnsì:,:Nt0.:*

Place your 174&M8 module in any slot of an SLC 500 modular, or
modular expansion chassis, except for the extreme left slot (slot 0) in
the fîrst chassis. This slot is reserved for the processor or adapter

modules.

lmporlant: For applications using the upper limit of the operating
temperaturc range, the 1746-NI8 module (or multiple
1746-M8 modules) should be placed in the right most
slot(s) of the chassis. The specification for operating
temperature is:

Openting Temperature Range

0"C lo 55oC (32"F to 131"F) in any slol Excepl slot 0

OoC to 60"C (32'F to 140"Flin righl mosl slol of chassis

Fixed Expans¡on Chassis Gonsiderations

Important: The 2-slot, SLC 500 fixed I/O expansion chassis
(1746-A2) will support only specific combinations of
modules. If you are using the 1746-NI8 module in a
2-slot expansion chassis with another SLC UO or
communication module, refer to the table at the left to
determine whether the combination can be supported.
In the table:

G

A dot indicates a valid combination.

No symbol indicates an invalid combination.

A triangle indicates an extemal power supply is
required. (Refer to the Analog VO Module User
Manual, publication 17 46-6.4.>

When using the table, be aware that there are certain
conditions that affect the compatibility characteristics of
the BASIC module (BAS) and the DH-485/RS-232C
module (KE).

When you use the BAS module or the I(E module to
supply power to a 1747-AIC Link Coupler, the Link
Coupler draws its power through the module. The
higher current drawn by the AIC at 24Y dc is calculated
and recorded in the table for the modules identified as

BASn (BAS networked) or KEn (I(E networked).
Make sure to refer to these modules if your application
uses the BAS or I(E module in this way.

tr
I
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r.

Compliance to European
Union Directives

General Conslderatlons

Most applications require inst¿llation in an industrial enclosure tq

reduce the effeots of electrlcal interference. Analog inputs are highly

susceptible to electrical noise. Electrical noise coupled to the analog

inputs will reduce the performance (accuracy) of the module'

Group your modules to minimize adverse effects from radiated

electrical noise and heat. Considerthe following conditions when

selecting a slot for the analog input module. Position the module:

o in a slot away from sources of electrical noise such as

hard-contact switches, relays, and AC motordrives

o â\ryay from modules which generate significant radiated heat, such

as the 32-point UO modules

In addition, route shielded twisted pair analog input wiring away

from any high voltage VO wiring.

This product is approved for installation within the European Union

and EEA regions. It has been designed and tested to meet the

following directives.

EMC Directive

The 1746-NI8 analog input module is tested to meet Council

Directive SgtS3'tBggElectromagnetic Compatibility (EMC) and the

following standards, in whole or in part, documented in a technical

construction file:
r EN5008l-2

EMC - Generic Emission Standard, Patt2- Industrial

Environment
o 8N50082-z

EMC - Generic Immunity Standard, Parr2 - Industrial

Environment

This product is intended for use in an industrial environment'

( 1ìþ
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H lnstallation and Wiring

Module lnstallation and
Removal

Publlcatlon l7¿ß€.8 - April l99Z

When installing the modulsin a chassis, it is not necessary to remove
the terminal block from the module. However, if ths terminat block
is removed, use the write-on label located on the side of the terminal
block to identify the module location and type.

Terminal Block Removal

sLoT_
O MODULE

RACK-

ATTENTION: Never install, remove, or wire
modules with power applied to the chassis or devices
wired to the module.

To remove the terminal block:

1. Loosen the two terminal block release screws.

2. Grasp the terminal block at the top and bottom and pull outward
and down.

Teminel
Block Release

&rews

Switch Settings to Select Voltage or Current lnput

Select between voltage and current inputs before installing the
module in the chassis. use the DIP switches on the modure circuit
board. The switch settings are oFF = vouf,AGE n¡pur and
oN = CURRENT¡NPUT. Do this for channels 0-7.

(
I

,€

CURRENT

t ffi

O*f_gl_* æl [i=:ææ-þ!i 
æFË.effi__cÞËÞÉ

VOLTAGE CHO
m
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,,-.-{.( ".

_Ë

Module lnstallation Procedu re

1. Align the circuit board of the analog input module with the card

guides located at the top and bottom of the chassis.

2. Slide the module into the chassis until both top and bottom

retaining clips arc secured. Apply firm even Pressuro on the

module to attach it to its backplane connector. Never force the

module into the slot.

3. Cover all unused slots with the Card Slot Filler, Catalog Number

1746-N2.

lmpoflant: For applications using the upper limit of the oPefating

temperature range' the 1746-NI8 module (or multiple
1746-NI8 modules) should be placed in the right rnost

slot(s) of the chassis. The specification for oPerating

temperature is:

Operating Temperature Range

0"C to 55"C (32"F to l3loF) in any slot exæPt slol0

0'G lo 60oC (32'F to 140'F) in dght most slot ol chassis

Top and Bottom
Module Release(s)

Card Guide
ó clct
6ctcl

É¡
tr¡ ét
õl El
trr('

.' tJ
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3.-6 lnstallation and Wiring

Module Removal Procedure

l. Press the releases at the top and bottom of the module and slide
the module out of the chassis slot.

2. Cover all unused slots with the Card Slot Filler, Catalog Number
1746-N2.

The 1746-M8 module contains an l8-position, removable terminal
block. The terminal pin-out is shown below.

ATTENTION: Disconnect power to thc SLC bcfore
attempting to install, remove, or wire the removable
terminal wiring block.

To avoid cracking the removable terminal block,
alternate the removal of the slotted terminal block
release screws.

TerminalBlock

(IerminalBlock Spare Part Catalog Number 1746-RT25G)

(

I
l!

:l

:

Íì
ii
iì

s

TerminalWiring

I

i:

1:

::,i

li

(
Shield

Channel0 (-)

Ghannel 1

Channel 2

Channel 3 (-)

Channel 4 (-)

Channel 5 (-)

Channel 6 (-)

Channel 7 (-)

Channel 0 (+)

Channel 1 (+)

Channel 2 (+)

Channel 3 (+)

Channel 4 (+)

Channel 5 (+)

Channel 6 (+)

Channel 7 (+)

Shield

jji:

'i
.1.

i'ì:

ir:

i!
I

t
o

(
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lnstallation and Wiring 3-7

(t liliring Single-Ended and Dilferential lnputs

Tlre diagram.below shows typical wiring for the module'

lmportanft Follow lhese guidelines wtren wiring lhe modulE.

¡ Use shielded communlcatlon cable (Belden 8761) and keep lenglh 8s shott as possible.

o Connect only one end of lhe cable shleld to eaû ground.

o Connect the shield dnaln u¡{res lor dtannels 0-3lo ttre lop shþld lerminal.

. Connect the shield dnain wires for channels 4-7 to lhs bottom shield teminal.

r Shleld terminals are ¡ntemally connæled to drasis ground wtrictr is connected lo earlh ground via the SLC backplane.

o Slngle.ended sourco commons may be jumpered logelher al the leminal block.

I Channels ate not ísolated from eacù other.

r lt a difle¡ential signal souræ has an analog common, ¡l can not and must nol be connecled to lhe module.

. Common mode voltage range is + 10.5 volts. the voltage between any two teminals musl be less than 21 volts.

¡ The module does not provide powerlorthe analog inputs'

o Use a power supply lhat matches the lransm¡tter (senor) specifications.

Porer
Supply
Oonnections

+

r 1

0 Shield

Channel 0

Channel 1

{
I

I

I

{
I

I

IChannel 2

Q snnu
L -; :.:-

{
I

I

J

-t
I

I

1
I

II
I

I

{

J

Channel 3

+

+

+

shield

ehield

shield

Channel 4

Channel 5

:ChannelT
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singleend
signal souræ

slngle-end

signal source

single-end

signal source

++
shield

singleend
signal souræ

+

+

+

+

T

i'

al'

Ê

ti

differential

signal souræ

dilferential
signal source

dillerential
signal source

dillerentlal
signal source

+

shield

':l:r$.ry;ffiæ



3-8 lnstallation and Wiring

When wldng slngle+nded analog

inpul devices lo lhe analog input

module, the numberof tolalwk€s
necessary can be llmlled by
jumpedng all'lN-' teminals
togelher. Nole thal dlfiercnlial
inputs are moe lmmune lo noise
lhan singleended inputs.

lmportanh The module does

not provlde loop power lor
analog lnputs. use a power

supply that matches lhe
lransmitts specilicalions.

lmportant Follow lhe
guidelines on pages 3-7 and

$9 when widng the module.

lmportant: The module does

nof provide loop power fot
analog inpuls. Use a power

supply lhal malches the
transmitler specif icalions.

lmporlant: Follow lhe
guidelines on pages 3-7 and
3-9 when widng the module.

Publhatlon 174ô{.8 - Apnl 1997

Wirlng Schematlc for Slngle+nded Analog lnpul Connêctlons

tlUirlng Schemallcs lor 2,3, and 4-Wire Analog lnput Devlces

Nt8

2-Whe Transmitter

3-Whe Transmitter

4-Wire Transmitter

€

¡

C

lN3+

tN3-

lN2+

¡N 2-

lNl+
tN 1-

lN0+

tN 0-

Power *
Supply -

Module
lN+
lN-

Transmitter

Supply Signal
GND



lnstallatlon and Wiring 3.'9

Wiring Guidellnes

ATTENTION: To prevent shockhazard, ca¡e should
be taken when wirinþ the module to analgg signal
sources. Before wiring any analog module, disconnect
power from the SLC 500 system and from any other
source to the analog module.

(9

Follow the guidelines below when planning your system wiring.

o Jþ limit noise, keep signal wires as far away as possible from
power and load lines.

o To ensure proper operation and high immunity to electrical noise,

always use Belden 8761 (shietded, twisted pair) or equivalent
wire.

r Connect the shield drain wire to the shield terminal on the

1746-NI8 module. Up to four shield wires may be connected to

each shield connection screw terminal that provides a connection

to chassis ground.

o Tighten terminal screws using a flat or cross-head screwdriver-

Each screw should be tumed tight enough to immobilize the

wire's end. Excessive tightening can strip the terminal screw.

The torque applied to each screw should not exceed 5 lb-in
(0.565 Nm) for each terminal.

o Follow system grounding and wiring guidelines found in your

SLC 500 Modular Hardware Style Installation and Operation

Manual, publication 17 47 -6.2.

Transducer Source lmpedance

If the source impedance of the input device and associated cabling is

too high, it wilt affect the accuracy of the channel data word. Source

impedance of 500 ohms will produce up to 0'057o of module error

over and above the specified accuracy of the module.

You can compensate for device impedance enor by implementing

the following equation ln your ladder program:

lnput Devices

vs=v*-ud"lry]

where: V¡ = input device voltage
R¡ = input device source impedance
R¡¿ = I?46-NIB input impedance (l MO)

Publication 1746€.8 - APril I 997



3-10 lnstallation and Wrlng

Wiring lnput Devices to the 1746.N¡8

After the analog input module is properly installed in the chassis,

follow the wiring procedure below using Belden 8761 cable.

ATTENTION: Care should be taken to avoid
connecting a voltage source to a channel confi-gured for
cunent inþut. Impioper module operation or damage
to the voltage source can occun

(.

Cable

SignalWre

SignalWire

(Cut loil shield

and drain wire.)

SignalWire

Drain Wire FoilShield
Signal

(firist lho drain wire and foil shield logether
and connect lo earth ground or to the shield

teminal on the 1746-Nl8 module.)

To wire your I74GNI8 module follow these steps.

l. At each end of the cable, strip some casing to expose the

individual wires.

2. Trim the signal wires to 2-inch lengths. Strip about 3/16 inch
(5 mm) of insulation away to expose the end of the wire.

3. At one end of the cable, twist the drain wire and foil shield

together. This end of the cable will be connected to one of the

shield terminals on 1746-NI8 module. Connect shields for
channels f3 to the upper shield terminal, and shields for
channels Ç7 to the lower shield terminal.

4. At the other end of the cable, cut the drain wire and foil shield

back to the cable.

5. Connect the signal wires and the shield drain wire to the

1746-NI8 terminal block. Connect the other end of the cable to
the input device.

6. Repeat steps I through 6 for each channel on the module.

e

(
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Module lD Code

Chapter 4

PretiminarY OPerating
Gonslderations

This chapterexplains how the analog input module and the SLC 500

pror"rroi communicate through the module's input and outplt

i*ug". It lists the preliminarysetup and operation reeuiSd before

the irodule can function in a 1746 VO system. Topics discussed

include how to:

. enter the module ID code

o select the Class I or Class 3 interface

o address your 1746-NI8 module

I select the proper input filter for each channel

o calculate the module uPdate time

o interpret thc module resPonse to slot disabling

The module identification code is a unique number encoded for each

l746]flOmodule. The code defines for the pfocessor the type of VO

or sfe"iatty module residing in a specific slot in the 1746 chassis.

(B
Number

1746-N18

lD Code

3526 - Class 1 intedace
3

Important: All programming ¡oftwle does not suPport

configuration for Class 3 operation'

r Advanced Programming Software (APS) supports Class 3 
,

contiguration. After 
"næting 

the ID code (1T726)' enter 16 input

words and l?output words.

oSLC500A.I.Series*ProgrammingSoftwaresuPportsClass3
configuration. After entering the ID code (1T726)' enter 16 input

words and l2outPut words'

¡ RSLogix 500-, version 1.30 or later, supports Class

confiiuration. After entefing the ID code (12726), select class 3

operation.

. Earlier versions of RSLogix 500 will only support configuration

for Class I operation. Contact Rockwell Software for

information on upgrading your software'

.t
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tb2 Preliminary Operating Considerations

Class 1 and Class 3
lnterface

Module Addressing

sLc s/ox
Dala Files

Publication l7¡lt{.8 - Apdl lS97

Gompallbte SLC

Processo¡r

Compallble

Chassle

lnput and

0ulput lmrgcr

Delault

The 1746M8 analog input module has multiclass interface
capabilities. Class I is t& stlrndard conûguræion. Thepodule can

be configured through the user program for Class 3 which enables

user-defined data scaling and monitoring of channel status words.

Class 3

SLC 102, SLC 5/03, and SLC S04

local chassis

oulpul lnage:
I channelconfiguralion words and 4limlt ranges

lor userdefined æaling datalomat
input image:

I channel dala words and I channel stalus words

Oass 3 is usef

The following memory maps show you how the input and output
input image tables are defined for Class 1 and Class 3.

Class I Memory Map

Bir t5 Blr 0 Address

Word 0 O:e.0

Word t O:e.l

Wo¡d 2 0:e,2

Wonl3 O:e.3Analog lnput
Module

lmage Table

Word 7 O:e.7

e

0ulput
Scan

(Class l)

Address

Word0 l:e.O

Word I l:e.l

Word2 l:e.2

Wo¡d 3 l:e.3

Word4 l:e.4

WodS l:e.S

Wo¡d6 l:e.6

Word 7 l:e.7

Blr t5 Blt0

(

Class 1 is lhe default on Dower-uo

output lmage:

I úannel configuratíon words

lnput image:

I channel data words

læalchassh or r€mote dassis with a

1747-ASB module

SLC 500 fixed, SLC 5/01, SLC 5/02,

SLC 5/03. and SLC 5n4

Class I

ChannalT Date Word

Channel6 DataWod

ChannelS DalaWord

Channd4 Dala Word

Channel 3 DalaWord

Channel 2 Data Word

Channel I Dala Wo¡d

Channel 0 Dala Wod

lnpul lmage

lnpul lmage

I Wordslnput lmage

Slole

lnpul
Scan

Odputlmage

Slole

Channel 7 Confhuralion Word

Channel 6 Confrguralion Word
Outpul lmagg

I Wods

Channel 5 Configuralion Word

Chamel 4 Configuralion Word

Channel 3 Conflguralion Word

Channel 2 Configuntion Wod

Channel I Confguralion Wod

Ouþul lmage

Channel 0 Conliguralion Word
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¿
Class 3 Memory MaP

Analog lnput
Module

Table

(Class 3)

Btr 15

sLc 5/0x
Dala F¡les

Blr0 Addres¡

Word0 Ole.O

Wodl O:e.l

Word2 O:e.2

WotdS O:e.3

lVod4 O:e.4

WorlS O:e.S

Wod6 O:e.6

WotdT O:e.7

l¡ìlod8 O:e.8

Word9 O:e.9

Wodl0 O:e.10

Wordll O:e.11

Addresg

Word0 l:e0

Wordl l:e.l

Wod2 l:e.Z

Word3 l:e.3

Wod4 l:e.4

Word5 l:e.S

WordO l:e.6

WodT l:e.7

WordS l:e3
WodO l:e.9

Word l0 l:e.10

Wod11 l:e.11

Wod12 l:e.12

Wordl3 l:e,13

Word 14 l;6.1'f

WordtS l:e.15

Bir0
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Ouloul
Scan

(
,f-å

Bir 15

Output lmage - Configuration lllords

The module output image (defined as the output from the pfo,cessor

to the module) contains information that you configure to define the

way a specific module channel will work. Each output word

configures a single channel.

ChannelT Slatus Wod

Channet6 Stalus Word

Chænel 5 Status Word

Channel4 Slalus Word

Channel 3 Slatus Word

Channel2 Slalus Word

Channel t Slalus Wod

Ct¡arnel0 Status Wod

ChannelT Dala Word

Channel6 Data Word

ChannelS Data Wotd

Channel4 Dala Word

ChannelS DataWord

Channel2 DalaWod

Channel I Data Wo¡d

Channel0 Dala Word

lnput lnage

Slole

0utputlmagc

lnout
Scan

Slote

lnput lmag€

lnpul lmage

16Words

upper søle limit nnge 1

lowerscale limit range I
Oulpul lmage

12Words

qpersøle limilruge0

lower scale limil tange 0

Channel 7 Configunlþn Wod

Ctrannel 6 Conñgunlim Wod

Channel 5 Configuralion Wod

CtrænEl 4 Conllgu¡atlon Wotd

ürannst 3 Contrguratlon Wod

Chanml 2 Confrguration Word

Channel 1 Conngulalþn Wotd

Oulpul lmage

Charurel 0 Confguratkm Wod



H Preliminary Operating Conslderatlons

Example - If you want to configure channel 2 on the analog module

located in slot 4 in the chassiq, your address would be Ot4,2,
(

FileType._> OI
Elr rnt/

Delimiler

t 4 .2+ Wordl\"
Siil Delimiter

Chapter 5, Channel Configuratio4 Data, and Statrs, gives you

detailed bit information about the data content of theconfiguration
word.

lnput lmage - Data Words and Status llVords

The input image (defined as the input from the module to the

processor) represents data words and status words.

lmportant Status words are only available when the module is
configured for Class 3.

Input words 0-7 (data words) hold the input data that represent the
value of analog inputs for channels F7. This data word is valid only
when the channel is enabled and there are no channel enors.

Input words 8-15 (sta¡rs words) contain the status of channels 0-7
respectively. The status bits for a particular channel reflect the

configuration settings that you entered into the outPut image

configuration word for that channel and provide information about
the channel's operational state. To rcceive valid status information
the channel must be enabled, and the channel must have processed

any configuration changes that may have been made to the

configuration word.

Example - To obtain the status of channel 2 (input word 10) of the
analog module located in slot 4 in the SLC chassis, use address

I:4.10.

File

Delimiter Deümiter

Chapter 5, Channel Configuratìon, Data, and Status, gives you
detailed bit information about the content of the data word and the
status word.

(

Slot, Wordl,/
4. l0

\
Word

Type

\
I

â, {,,t

I
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ÆPreliminary OPerating Considerat¡ons

Module Update Time

Channel0 Disabled Channel t Dlsabled Channel 2 Disablod ChannelS Dlsabled

The module update time is defined as the time required for th9

module to sample and convert the input signals of all enabled input

channels and piovide the resulting data values to the SLC Processor.

Module updaie time can be calculated by adding the the sum of all

enabled channel sample times (0.75 msec per channel)'

The l?46-M8 modulc sequentially samples the channels in a

continuous looP.

Charnel4 Disabled Channel 5 Disabled Channel 6 0isabled Ct¡annel 7 Dlsabled

L

!i

-lir'

';i1.

ét

The following table shows the module update time. The module

update time is the same regardless of the filter frequency. The fastest

,o¿ot" update time occurs when only one channel is enabled. The

slowest r¡iodule update time occurs when I channels are enabled-

Module Tlme

Number of Channels Enabled Tlme

0.75 msec

1.50 msec

2.25 msec

3.ü) msec

3.75 msec

4.50 msec

5.25msæ

6.00 msec
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I
2
3
4

5
6
7

Sample
Channel 4

Sample
Channel 5

Sample
Channel 6

Sample
Channel 7

EnablEd Enabled

Sample
Channel 0

Sample
Channel 1

Sample
Channel 2

Sample
Channel 3

Enabled Enabled Enabled Enabled

I



¡t-€ Preliminary Opsrating Considerations

Channel IUrn-On, Turn-Off,
and Reconfiguration Times

Response to Slot Disabling

Publi,calion 17466,8 - April 1997

The table below gives you the tum-on, turn-off, and reconfiguration
times for enabling or disabling achannel.

ll¡nr.On Tlme
10f lo 107 msec

maximum

Tum0lf llms
1to7 msoc

maximum

(,

Ræonllguratlon

ïme
10.l to 107 msec

maximum

o
Ttre duntion vades wltr lhe nt¡mber ol clnnnsls hal arc enabled.

By writing to the status file in your modular SLC processor you can

disable any chassis slot. Refer to your programming device's manual

for the slot disable/enable procedure.

e

i
I

,:

:1

¡

ATTENTION: Always understand the implications of
disabling a module before using the slot disable
feature.

lnput Response

When a slot is disabled, the 1746-NI8 module continues to update its
input image table. Howeveç the SLC processor does not read inputs
from a module that is disabled. Therefore, when the processor

disables the module slot, the module inputs appearing in the
processor image table remain in their last state, and the module's
updated image table is not read. When the processor re-enables the
module slot, the current state of the module inputs are read by the
processor during the subsequent scan.

Output Response

The SLC processor may change the module ouþut data
(configuration) as it appears in the processor output image.
However, this data is not transferred to the rnodule. The outputs are
held in their last state. When the slot is re-enabled, the current data
in the processor image is transferred to the module.

C

The tlme lt takes to change a channel

confþuralion if the device $pe, filter foquency,

or conllgurallon enor bils ale dilferenl kom lhe

orenl setting. The enable bit remains in a

steady state of 1. Changing data lomat does

nol oquire reconfiguratlon líme.

The time lt takes to rcset the status blt

(transition lrom 1 to 0) ln lhe statusword, after

reselting the enable bit in the conligutation

word.

The time il takes to set the slatus bil (lnansilion

lnm 0 to 1) in the slalus uord, alter setling he
enable bil in lhe ænfgutation word.

Descrþllon

?
a
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j
Channel Filter Frequency
Selection

Filter

Frequency

lHz
2Hz
5Hz

10 Hz

20Hz
50 Hz

75 Hz

no filter

The module uses a digital low pass filter that provides noise rejection

for the input signals. The digital filter is programmable, allowing
you to select from eight filter frequencies for each channel.

Selecting a low value (i.e., I Hz) for the channel filter frequency

provides the best noise rejection for a channel. Selecting a high

value for the channel filter frequency provides lower noise rejection

and faster step response time. See page 4-10 for more information

on noise rejection.

The following table shows the available filter frequencies and step

response for each filter frequency.

0.05%

1200 msec + module

600 msec + module

240 msec + module

120 msec + module

lime

time

time

time

60 msec + module

24 msec + module

0.75 msec + module

18 msec + module

lime

time

time

O 
The nodule aæuracy lor cunent inputs is 0O5%. and lor voltage inpuls is 0.1%.

Channel Step Response

The channel filter frequency determines the channel's step response.

The step response is time required for the channel data word to reach

a specified percentage of its expected final value. This means that if
an input signal changes faster than the channel step response, a

portion of that signal will be attenuated by the channel filter. The

table above shows the step response for each filter frequency.

Channel Frequency

Channel Cut Otf Frequency

The channel filter frequency selection determines a channel's cut-off
frequenc¡ also calledthe-3 dB frequency. The cut-offfrequency is

defined as the point on the input channel frequency resPonse cuwe

where frequency components of the input signal are passed with
3 dB of attenuation. All frequency comPonents at or below the

cut-off frequency are passed by the digital filter with less than 3 dB

of attenuation. All frequency components above the cut-off
freqrrency are increasingly attenuated,

Publbation 1746S.8 - Apdl lS97

llme

time

{å
0.5 msec + module update time 0.75 msec + module update lime

10 msec + module update time 15 msæ + module updale time

14.5 msec + module updale lime 22 msec + module update time
36.5 msec + module updale time 55 msec + module update time

73 msec + rnodule update lime 110 msec + module update time

146 msec + module update time 220 msec + module update time

365 msec + module update tirne 550 msec + module update time

730 msec + module update time 11ü) msec + module update lime

1% Accuncyo 0.1% AccwacyQ
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The cut-off frequency for each input channel is defïned by its filter
frcquency selcction. Choose ¿ filter frequency so that your fastest

changing signal is below that of the filter's cut-off frequency' The

cut-ofr frequency should not be confused with update time. The

cut-off frequency relates how the digital fìlter attenuates frequency

components of the input signal. The update time defines the rate at

which an input channel is scanned a¡¡d its channel data word is

updated.

Allaslng Frcquency

Aliasing is a natural characteristic of discrete time sampling of
analog signals. This can result in eroneous data in the data channel

word. Aliasing is usually not a problem because the duration of the

high frequency signal is much shorter than the program scan time.

Aliasing begins at a lower frequency when more channels arc

enabled. Anti-aliasing filters are available, but it is recommended

that you first check your transducer for malfi¡nctions as the filters are

fairly expensive.

Aliasing occurs when unwanted signals, at a frequency greater than

the effective sampling rate, are present. The effective sampling rate

is determined by the number of enabled channels (n). The first
aliasing frequency occurs at: f" = I / 1¡ * 0.00075). Subsequent

aliasing frequencies occur at integer multiples of fu. The following
table shows the first alias frequenc¡ based on the number of
channels enabled.

lor Number ol Channels Enabled

I
Channels

167 Hz

(
l

q

I
Channel

133Íl Hz

C

444H2666 Hz 190 Hz222H2267 Hz333 Hz

Channels

3

Channels

2

Channels

7

Channels

0

Channels
5

Channels
4
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!;1

The graph below shows the aliasing characteristic at a filter
frequency of l0 Hz with one channel enabled.

10 Hz Filter Frequency wlth One Channel Enabled

0

co
!,
o -tllc
cto.út
(D
ec
ceoc5
l¡-
b -40
oc
ct
t-

-60
Ig0 101 102

lnput Frequency (Hz)

103

1333 Hz

101

Ë
The graph below shows the aliasing characteristic at a filter
frequency of l0 Hz with eight channels enabled.

10 Hz Filter Frequency wilh Eight Channels Enabled

10f 1d
167 Hz

lnput Frequency (Hz)
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4-10 Preliminary Operating Considerations

Nolse Rejectlon

Rejection of common mode noise is inhercnt in thc hardware design

of the module. Common Mode Rejection is better than -75 dB for
common mode DC signals and betterthan -100 dB for common

mode 50 Hz and 6OHz AC signals. The module performs well in
the presence of common mode noise as long as the signals applied to
the user terminals do not exceed the common mode voltage rating
(*10.5 Volts) of the module. Improper earth/chassis ground

connections may be a source of common mode noise.

Rejection of normal mode noise is implemented in the firmwa¡e and

is a function of the filter frequency selected by the user. A lower
frequency filter will reject more normal mode noise than a higher
frequency filter. Transducer power supply noise, transducer circuit
noise, or process variable inegularities may be sources of normal
mode noise.

(

É
I

,.

À

(
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Chapter 5

Channel Gonfiguration

Ghannel Gonfiguration, Datat
and Status

This chapter examines the channel configuration word and the

channel status word bit by bit, and explains how the module uses

configuration data and generates status during operation. It gives
you information about how to:

o configure a channel

o scale the channel data

o check achannel's status

The channel configuration word is a part of the 174ó-NI8 module's
output image as shown below. The module output image uses I
word values when the module is in Class I mode, and 12 word

values when the module is in Class 3 mode. A description of the
output image is shown below.

1746-Nl8 Module Output lmage - Channel Conflguralion

Class 3

O:e.0 a

O:e.1 a

O:e.2

O:e.3

O:e.4

O:e.5

O:e.6

O:e.7

O:e,8

O:e.9

O:e.10

O:e..l1

After module installation (and voltage or current is selecte'd via the
DIP switches) each channel must be configured to establish the way
the channel operates. You configure the channel by entering bit
values into the configuration word using your progtamming device.
A bit-by-bit examination of the configuration word is provided in the
chart on page 5-2. Programming is discussed in chapter 6.

Addressing is explained in chapter 4.

The configuration word default setting is all zeros.

ff
a

a

a

a

a

a

a

a

a

a16 bit integerupper scale limit range 1

16 bit integerlower scale limit range 1

16 bit integerupper scale limit range 0

16 bit integerlower scale limilrange 0

abit mapped fieldchannel 7 conliguralion wod

abil mapped lieldchannel 6 configuralion wod

channel 5 configuration wold abit mapped field

channel 4 configuralion wod abil mapped field

bit mapped lieldchannel 3 conliguralion word a

abit mapped lieldchannel 2 configuralion word

abit mapped lieldchannel f configuralion wod

channel 0 conliguntion word abit mapped field

Class I

I
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*2 Channel Conliguration, Data, and Status

Channel Configuration
Procedure

The channel configuration word consists of bit fields, the settings of
which determine how the channel will operate. See the chart below

and the descriptions that follow for configuration information.

Appendix B contains a configuration worksheet.

After determining the configuration for each channel, follow the

steps outlined in chapter 2, Quick Start, or in chapter 6,(-adder
I-ogic Configuratíon Examples, to enter this configuration data into
your ladder program and copy it to the 1746-NI8 module.

Ghannel Conflguratlon Word (O:e.0 through O:e.11) - Bit Delinitlons

Make lhese bit in the Channel Configuration Word
Bil(s)

0-2

.3-5

6and7

8-10

11

12-15

O 
ln addition lo programming lhe conliguration word, you musl also uss lhe DIP swildrEs to selec't voltage or curent

@ 
Ensure unused bits 12-15 aro always be se! to zeras.
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0

0

0

1

0

1

0

0000Unused@Unused

IChannel Enabled

0/¡',/,/,Channal DisabledChannel

Enable

1I1/i,nlHz
fI 02Hz

.l Ì:ìrir
1015Hz

0110 Hz 0

11020Hz
r:i,: Ì ' 01050 Hz

100'.,'',i75 Hz

::: ::

:ì' t.::

0

l: 'i::

0No Filter

Filter
Frequency

0
"ttu. "

lllegal

1Downscale 0

:r:,\ ,. f0
':, ,ì.ii

Upscale
Open Circull

00,ttt u'Zero

llle gal (conliguration eror)

,i ,,,!lllegal (conliguralion enor)

User Defined (Glass 3) I0I

User Delined (Class 3) 001

lri.:i ìii 1I0i:,..:iì,.: ì1746-Nl4 Data Format

010r:..:',. 
'.

; ';:li:,',,¿Proportional Counls

100,i,':,Scaled-for-PlD

'".¡:^.
Engineering Unils

Data Format

000

$-1mA I1

1*20 mA 1

1
'r+¿l-20 mA 0

sFr
D'PSWECH

TO?.Il'
FORCURRENI

INPUÍ

1,ít'f20 mA 0

0û-10V dc I

/.,10-5V dc 10

1-5V dc 00
sE7

DIPSWIïCH
TO'OFF

FONVOLTAGE
INPW

lnput Type

* 10V dc 00
",t$- 1234567II1011.,ß'.To SelectODeflne
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(\
,*iþ

Select lnputÏlpe (Blts (Þ2)

The input type bit field lets you configure the channel for the type of
input device you have connected to the modulo. Valid input is an

analog voltage or current that provides a signal within one of the

specified ranges.

Determine the input device type for a channel and enter its respective

3-dig¡t binary code in bitfield 0-2 of the channel configuration

word. You must also set the DIP switches of the module for voltage

or current.

Select Data Format (Bits 3-5)

Select a data format for the data word value. Your selection

determines how the analog input value from the A/D converter will
be expressed in the data word. Enter your 3-digit binary code in bit
field 3-5 of the channel configuration word.

The data types are engineering units, scaled-for-PlD, proportional

counts, t?46-NI4 data format, and user defined scaling for Class 3

operation only. For all data types, the channel data word is

proportional to the analog input signal.

To have the data in "real" units, the channel data word must be

scaled mathematically. See Channel DataWord on page 5-5 for

the default scaling values and Scalìng the Data ClunnelWordon
page l-6 fordata type descriptions and scaling examples.

Select Open Circuit State (Bits 6 and 7)

Determine the desired state for the channel data word if an open

circuit condition is detected for that channel. Enter the 2-digit binary

code in bit field 6-7 of the channel configuration word. Open circuit

errors are only detected for 4120 mA input types (bits Ç7 ate

ignored for other input types). The open circuit oPtions are z.eÍo'

upscale, and downscale.

r If zero is selected, the channel data word is forced to 0 during an

open-circuit condition.

o Selecting upscale forces the channel data wo¡d value to its full
scale value during an open-circuit condition. The full scale value

is determined by the selected input type and data format.

o Selecting downscale forces the channel data word value to its low

scale value during an open-circuit condition. The low scale value

is determined by the selected input type and data format'I

lÌ
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H Channel Configuration, Data, and Status

fmportant: The processor may continue receiving data values for a
period of ti¡rc afte¡ the open circuit condition occurs
until when the condition is flagged. The module
indicates an open circuit within one module scan times.
The module response time is shown below.

filodule Response to Open Chcult

llumber ol Channels Enablêd llmo
0.75 msec

1.50 mæc

2.25 msec

3.00mæc

3.75 msec

4.50 msæ

5.25 msec

6.00 msec

Select Channel Filter Frequency (B¡ts 8-10)

Determine the desired input filter frequency for the channel and enter
the 3-digit binary code in bit field 8-10 of the channel configuration
word.

The channel filter frequency bit field lets you select one of I frlters
available for a channel. The filter frequency affects the noise

rejection characteristics. A lower f¡lter frequency increases the noise

rejection, and a higher f¡lter frequency decreases the noise rejection.

Select a filter frequency considering acceptable noise and step

response time. See Channel Filter Frequency Selection on pageÇ7
for more information on filter frequency.

Select GhannelEnable (B¡t 11)

Determine which channels are used in your program and enable

them. Place a one in bit I I if the channel is to be enabled. Place a

zero in bit I I if the channel is to be disabled.

The 1746-NI8 module only scans those channels that are enabled.

To optimize module operation and minimize throughput times,

unused channels shouW be disabled by setting the channel enable bit
to zero.

When set (l) the channel enable bit is used by the module to read the
configuration word information you have selected. While the enable
bit is set, modification of the configuration word may lengthen the
module update time for one cycle. If any change is made to the
configuration word, the change must be reflected in the status word
before new data is valid.

1

2

3

4

5

6

7

I

e
)

C
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Channel Data ïVord

Vühile the channel enable bit is cleared (0), the channel data word

and status word values are cleared. After the channel enable bit is

set, the channel data word and status word remain cleared until the

module sets the channel stah¡s bit (bit ll) in the channel status word.

(Refer to Channel Status on Page 5-l l.)

Unused Bits (Blts 12-15)

Bits 12-15 afe not defined. Ensure these bits are always set to zero,

The module input image uses 8 data word values whether the module

is in Class I or Class 3 mode. The converted voltage or current input

data values reside in I:e.Q through I:e.7 of the module's input image

file. Itvhen an input channel is disabled, its data word is reset to

z,e10.

174&Nl8 Module lnPut lmage - Data Word

Class 3

l:e.0

l:e.1

l:e.2

l:e.3

l:e.4

l:e.5

l:e.6

l:e.7

The channel data word contains a l6-bit integer that represents the

value of the analog input channel. The tables below show the

channel data word values for various input types and data formats.

The second table shows the default full-scale values for the

proportional counts data format. The table does not imply the entire

data value range is usable resolution.

i
,:

¡

:

:
{

j

I

s a

a

a

a

achannel 7 dala word 16 bit integer a

channel 6 data word 16 bit inleger a

channel 5 data word 16 bit inleger a

channel 4 data word 16 bit integer a

channel 3 data word a16 bit integer

channel 2 data word al6 bit integer

channel 1 data word a16 bit integer

channel 0 dala word 16 bit integer a

Class 1

-50 to 1050
-20.5 mA to 20,5 mA -20500 to 20500

3.5 mAto20.5mA 3500 to 20500

{.5mAlo20.5mA -500 to 20500

-0.5V to +10.25V -500 to +10250

+0.5V to +5.5V +500 to +5500

-{.5V lo +5.5V -500 to +5500

-10.25V to +10.25V -10250 to +10250

Slgnal Range Engineerlng Unlts

Channel Data Word Values for Units

t

I

lnputType

t10Vdc

0-5V dc

1-5V dc

G10V dc

0-20 mA

/þ20m4

t20mA

Unils Scale

Púlbatlon 1746{.8 - APdl 1097
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ffi Channel Conflguratlon, Dala, and Slatus

Ch¡nnel Dat¡ lTord Values lor Scaled D¡ta (
i

tt0v dc

0-5V dc

1-5V dc

0-l0V dc

È20m4

4-20 mA

120 mA

Èl mA

Nl4Dal¡ Form¡t

-32768 1o32767

0 to 16884

327/to 16384

0 to 32767

0 to t6384

32Zlo 16384

-163841o l60iB4

0lo

Ihis dala fomal is not supportod by lhe 1746.N14 moduÞ, but is avallable lor tre 174ô{.ll8 moduþ.

This section provides descriptions of how the data types are
expressed in the channel data word and examples of how to
mathematically convert the data.

Data Tlpe Descriptions

The engineering units are I mV/step for voltage input types, and
1.0 pA/step for current input types.

The scaled-for-PlD value is a l4-bit unsigned inreger, with 0
representing the low scale value and 16,383 representing the full
scale value minus I lsb. The input signal range is proportional to
your selected input type and scaled into a GI6,383 range, which is
standard to the SLC PID algorithm.

The proportional count value is a l6-bit signed integer. The input
signal range is proportional to your selected input and scaled into a
-32,7 68 to 32,7 67 range.

The 1746.NI4 data format converts the cunent and voltage signals
into l6-bit 2's complement binary values. The table below identifies
the current and voltage input ranges for the input channels, the
number of significant bits, and the resolution.

VoltagdCwrent Range Resolution

ærlSB
-1 0V dc to +l0V dc - 1 LSB

0to5Vdc

t toSVdc
305.176 uV

0 lo 10V dc - 1LSB

Scaling the
Channel Data Word

€

(
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-32768 lo 327670to 163830O mAto 1.00 mA

-32768 to 327670 lo 16383-20.0mAlo 20.0m4

-32768 lo 327670 to 163834.0 mA lo 20.0 mA

-327îß10327670 to 163830.0 mAto 20.0m4

-32768 lo 327670 lo 163830.0V to +10.00V

-32768 to 327670 to 1638í|+1.00V to +5.00V

-32768 lo 327670 to 163830.0V lo +5.00V

-32768 lo 327670 lo 1638i1-10.00V lo +10.00V

Proporllmrl Counte (deJault)Sc¡led.lor.PlDSþnal Range

15 bits0 to 32,767

13.67 bils3,2Zto 16,384

l4 bits0 to 16,384

l6 bits-32,768 to +32,767

llumber of
Slgnlflcanl Blta

Decimal

Representation
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) per LSB

0to 20 mA

4to20mA 1.22070 uA

-20mAto+20 mA

0tol mA 1uA

Ih¡s dala lomat ls not sçporled by üre I 746'Nl4 modul€, bul ls åìralhbþ lor the 1 74&Nl8 module'

user deflned scaling count (class 3 operation only) allows the

output image data words 8 and 9 (or words l0 and ll) to be selected

to åpt"r"r,t low scale and high scale limits. The module uses these

limiti and scales proportionately between them. For example, if
words I and 9 are selected to represent low and high scaling ranges

(data format select bits = 100 binary), and word 8 contains 0000 hex

iO decimal), and word 9 contains 4E20 hex (20000 decimal), this

would reprcsent the range of values that the voltage or current

readings-would be scaleã into. The lowest voltage or cuflent reading

wou6fu scaled to 0, and the highest voltage of cunent reading

would be scaled to 20000, with other readings scaled proportionately

between them.

If the module is in Class I mode and you attempt to confïgure for

user defined proportional counting, a configuration error will be

generated.

Using Scaled.for'PlD and Proportional Counts

The scaled-for-PlD and proportional count selections provide the

highest display resolution, but also require you to manually convert

the channel data to "real" units.

Prùllcâtlon 1746'6.8 - APril 1997

*3

I

l

0 to 1000 l0 bils

-16,3841o +16,384 15 bits

3,27/ to 16,384 13.07 blls

0 to 16,384 14 blts

Repesentrrton
Declmal Numbetol

Slgnlllcant Bllt
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Scaling Examples

The following scâlint èxamples show how to convert the channel
data word from the configured data type to "real" units. "Real" units
are the values being measured such as temperature and pressure. To
perform the scaling, you must know the defined voltage or current
range for the channel's input type. The lowest possible value for an
input type is S¡gu/, and the highest possible value is SurcH. Refer to
the Channel Data Word Value tables on pages 5-5 and 5-6 for the
data channel word ranges.

Engineering Units to "Realtt Units

Situation #l: A bansducer is being used to me¿¡sure temperature.
The 4-20 mA signal is proportional to 100-S00"C(zlZ-ggZ"F¡.
The channel data word is in engineering units format.
The channel data = 5500.

Find: 'Real'units equivalent in oF.

Equation: Real Units Equivalent : channel datø vølue x (scating factor) x

where: SI¡w = 2l2oF
S¡lcH = 932oF
channel data word = 5500
scaling for engineering units = I pA per step

( s*o, - sror\
\@l

e
Solution: Real Units Equivalent : 5500 x (1 pA) x

Situation #2: A hansducer is being used to measure temperature.
The O-l0V dc signal is proportional to 0-10"C.
The channel data word is in engineering units format.
The channel data = 5000.

Find: "Real" units equivalent in "C.

932',F - 212 "F
20ntA-4,î2A

: 247.5 " F

Equation: Real units Equivalent = channel data value x (scaring factor) x

where: Sl¡w = OoC
S¡rtcs = lO"C
channel data word = 5000
scaling for engineering units = I mV per step

solutionr Real (Jnits Equivalent : 5000 x (1mV) 
" (ffi) = ,.ooo'"

> TIP If you are measuring a "real" voltage or current, then selecting engineering units allows the
module to rePort "Jeal" val¡es without further scaling. For example, a 4.683V dc signal
would produce a channel data word of 4683.

Sncn - Srcw
input range

C
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u-{tr
I ..t Scaled-for-PlD to "Real" Units

Situation:

Flnd:

A hansducer is being used to measure temperature'

The 4-20 mA signaiis proportional to l@-500oC (212-932"F)'
The channel data word is in scaled-for-PlD format'
Thc channel data = 55@.

'Real" units cquivalent in "F.

solution: ReaI Units Equivalent = 212'F +ltesz"r - 212"F)" (#)] = 453'71"F

where:

Proportional Counts to'Real" Units

Situation: A transducer is being used to measure pressure'

The -lOV dc to +l0V dc signal is proportional to 0 to 200 psi'

The channel data word is in proportional counts data format'
The channel data = 21567.

Find: "Real'units equivalent in psi.

Equation: Reøl tlníts Equivalent : Srcw *

Slow = 212"F
SHIcH =932"F
channel data word = 5500
full scale PID defautt value (from table on page 5-6) - 16383

Equation: 
I

ReaIUnißEquivalent = Srow + 
L(S,rrcH 

- S¿orr) x

"'T}

where:

Solution:

Slow = 0 Psi
SHras = 200 psi
channel data=21567
proportional count low default value (from table on page

þroþortional count full scale default value (from table on

Reat |Jnits Equivalent = 0 psi +ltzOO nri - 0 psi) x

value * lproportional count low valuel

coufifuV scale default value

5{) = -32768
page 5{) = 65535

(2 t s 67 
_!- _l-::267s1]l1 = rcs. s s ps¡(ó5535) J
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1746.NI4Data Format Unlts to.Qeal" Units

Situation: A hansducer is being used to measure flow raæ.
Tlte -lOV dc to +lOV dc signal is proportional to È100 GpM.
Thc channel daø word is in 1746M4 data format.
The channel data = 10000.

Find:

Equation:

where:

'Real" units equivalentin GPM.

Real Units Equívalent = channel datavalue x

SI¡w = 0GPM
SHrcn= IOOGPM
channel data word = 550O
NI4 full scale default value (from table on page 5-6) = 65535

Solution: Real Units Equivalent = 10000 x IAOGPM _ O
= 15.26 GPM

User Defined Limits Data Format to ..Real', Units

Situation: A hansducer is being used to measure pressure.
The -lOV dc to +l0V dc signal is proportional to 0-200 psi.
The channel data word is in user defined data format.
The lower scale limit (configuration word 8) = 0.
The upper scale limit (configuration word 9) = 20000.
The channel data word = 1660O.

Find: "Real" uniæ equivalent in psi.

ftuation: Reat Uniß Equívalent : channel data word" [-- =tS.q"t, 
- f.t,) = =, = I

llupper scale límit - Iower scalc limit) J
where: S¡-Ow = 0psi

SH¡cn = 200 Psi

€

solurion: Reat (rnits Equivatent = 16600 "lffif : ,*.ooor,

(
j
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Channel Status Checklng

Channel Configuration' Data, and Status S-tl

If the module is in class 3 mode, there are an additional S input

image words available for status information. The channel status

*orã i* a part of the module's input image' Input words 8-ll
,oo"rpond to änd contain thc configuration status of channels 0-7'

You cin use the data provided in the status word to determine if the

input configuration data for any channel is valid Per your

configuration in O:e.O through Q:e.1,

For example, whenever a channel is disabled (O:e'x/I1 = 0)' its

conesponding stah¡s word shows all zeros. This condition tells you

that input data contained in the data word for that channel is not

.valid and should be ignored.

17{6+llS ltrodule lnPul lmage- StatusWord

Class 3

l:e.8

l:e.9

l:e.10

l:e.11

l:e.12

l:e.13

l:e.14

a

a

a

a

o

a

a
Ie.l5

The channel status word can be analyzed bit by bit. tn addition to

providing information about an enabled or disabled channel, each

üit,, ,tuti, (0 or l) tells you how the input data from the voltage or

cufrent analog sensor connected to a specific channel will be

translated for your application. The bit status also informs you of any

enor condition and can tell you what type of enor occurred'

A bit-by-bit examination of the status word is provided in the chart

on the following Page.

channel 7 slalus word bit mapped lield

channel6 statusword bit mapped lield

drannel 5 slatus word bit mapped field

channel 4 status word b'rt mapped field

d¡annelS status word bit mapped lield

drannel2 stalus word bit mapped field

úannel I status word bil mapped lield

worddrannel0 status bit mapped lield

Cl¡s¡ I

)

Pub¡lcålion 1746-8.8 - Aptll 1997



*12 Channel Configuration, Dala, and Status

ChannellÞ7 SlatugWord (l:e.8 through l:e.15) - Bit fÞfinltions

lnd¡cato thls

*10Vdc
1-5V dc

O-SV dc

È10Vdc

0-20 mA

4-20 mA

*20 mA

0-l mA

Engineedng Unils

Scaledlor-PlD

Counls

174&Nl4 Data Format

User Defined

User Delined

Upscale

Downscale

No Filter

75Hz

50 Hz

20Hz

10 Hz

5Hz

2Hz

lHz
Channel Disabled

Channel Enabled

No Enor

Circuit Detecled

No enor

Condition

No Eror

Under-Range Condition

No Error

Error

Important: If the channel for which you are seeking status is

disabled (bit O:e.x/l I = 0), all bit fields are cleared.

The status word for any disabled channel is always

0000 0000 0000 0000 regardless of any previous setting
that may have been made to the configuration word'

('
Blt(s)

0-2

iH

6and7

8-10

12

13

14

Zero

Ê,

11

f5

C

I

0Conflguration
Eror

1

r.,:l t.0Under-Range
Enor

.,, i ti
1

,l ,ì,,, iii. liiî.ir;0

Error
Ovet Range

':', .,i:
: !. 'l .;.

1

,ltit:itj :¡- :i0Open Circuit
Error

.,::l.ii

..:.:...-
i ,'ìli

l;,: i'.,
:l: ,1,:'ìi:1

, :].':0Channel

Status

':i: :i.
1T1i.ì:;: il.1:i!:iì:ì.;

ììiri':ir.,r -ìrl
i.ì:!:Ì:.,011

101

00I
110

010

lir;", .li¡=irì.100'ri",i l

:ilìil i .r.,i,:¡
lf..l.,t.i000

Flller
Frcquency

ri l,l::::
i":j' l,i::'

jri:ir :; ,:i:iÌrr:ì :r:.01

'¿- :.. I0

00

Open Circuil

10

-
1

fr

001

1I0

010

0 f0

000

Data Format

11I
0I1

I0I
001

110

010

100

00

lnputl}pe

0

7I9t012t3t415 0I23456t1
DeflnE

These bll settlngs
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Channel Configuration' Data, and Status 5-r3

Explanations of the status conditions follow'

lnputTyPe Status (Bits {Þ2)

The input tyPe bit field indicates what type of input signal you have

,*ft'u."¿ fãr the channel. This field reflects the input type defined

in thJchannel configuration word. The input field is cleared when

the channel is disabled.

Data Format TYPe Status (Bits 3-5)

Thedataformatbitfreldindicatesthedataformatyouhavedefîned
for the channel. This field reflects the data type selected in the

channel configuration word. The data format field is cleared when

the channel is disabled.

Open CircuitType Status (Bits 6 and 7)

The open circuit bit field indicates how you have defined the

,",pon,"ofthemoduletoanoPencircuitcondition.Thisfeatureis
active for the 4-20 mA input type only' The open circuit field is

cleared when the channel is disabled'

Channel Filter Frequency (Bits 8-10)

The channel filter frequency bit flreld reflects the filter frequency you

selected in the configúration word. This feature is active for all

cunent and voltage input types' The filter frequency bit field is

cleared while the channel is disabled'

Ghannelstatus (B¡t 11)

The channel status bit indicates the operational state of the channel'

once the channel enable bit is set, the module will configure the

channel and take the first data sample of the channel data word

before setting the channel status bit. The channel status bit is cleared

upon power uP and reset.
i

")
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5-14 Ghannel Gonliguration, Data, and Status

Open Circuit Enor (Bit 12)

The open circuit error bit is set (l) whenever the channel detects an
open circuit condition at its input. The open circuit enor is active for
the Ç20 mA input type only. The open circuit enor state will
always take precedence over the out-of-range error states. There will
never be an out-of-range enor when an open circuit is detected. The
open circuit error bit is clearcd when the channel is disabled or when
the open circuit condition is removed.

Over-Range Error (B¡t 13)

The over-range eror bit is set (l) whenever a configured channel
detects an over-range condition for the channel data. An over-range
condition exists when the input value is above the speciflied upper
limit of thc particular sensor connected to that channel. The
over-range bit is cleared when the channel is disabled.

Under-Range Eror (Bit 14)

The under-range enor bit is set (l) whenever a configured channel
detects an under-range condition for the channel data. An
under-range condition exists when the input value is below the
specified lower limit of the particular sensor connected to that
channel. The under-range bit is cleared when the channel is
disabled.

Configuration Error (B¡t 15)

The configuration error bit is set (l) whenever a configured channel
detects that the channel confîguration word is not valid. All other
status bits reflect the settings from the configuration word (even
those settings that may be in enor). The configuration error bit is
cleared when the channel is disabled.

(

(
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6
Ladder Logic Gonfiguration
Examples

Earlier chapters explained how the configuration word defines thc

way a channel operates. This chapter shows the programming

required to enter the confïguration word into the processor memory.

It also provides you with segments of ladder logic specific to unique

sin¡ations that might apply to your programming requirements. The

example segments include:

r initial programming of the configuration word

o interfacing the analog module to a PID instruction

o monitoring channel stanrs bits (Class 3 Mode only)

lnitial Programming To enter data into the channel configuration word (O:e.Q through

o:e.7) when the channel is disabled (bit 11 = 0), follow these steps.

Refer to pag€ 5-2îor specific confîguration details'

Example - A 1746-M8 analog module is residing in slot 3 of a1746

chassis. configure all eight channels with the same Parameters.

Bit Numbcr

Bit setüng

o lnputType:

+20m4

o Data Fomal:

scaled-lor-PlD

¡ Open Chcr¡it:

zero il open circuil

o Fìller Frequency:

10 Hz

o Channel Enable:

enabled

o NolUsed

Púllcat¡on 17466.8 - April 1997

,{}

This example transfers confïguration data and sets the channel enable

bits of all eight channels with a single File Copy instn¡ction'

/- -\\ ¡| \ .¡

I I0

210s 4 398
o0 00

)



6-2 Ladder Logic Conflguration Examples

Procedure

1. Create integer file NlO. Integei file N10 should contain eight
elements (Nl0:0 through Nl0:7).

2. Enter the configuration parameters for all eight analog input
channels into a source integer data file NlO. See Appendix B for
the channel configuration worksheet.

3. Program a rung in your ladder logic to copy the contents of
integer file NlO to the eight consecutive output words of the
1746-NI8 analog module beginning with word O:3.0.

c
I

-FirstPæs 8it--

ll2¡1 coP

15
COPY FIÍ,E
goutcâ *N1O!0
Ir.sE *O¡ 3. O

tc¡g|tb 8

On power up, bit 32:1/15 is set for lhe llrsl program scan, and integer lile N10
¡s sent to lhe eighl 1746-Nl8 channelconliguralion words.

DATÀ FfLE N10

15 1{ 13 L2 11 10 ÉOffeeÈ
ll10: O

N10¡1
!û10 ¡ 2
lfl0 ¡ 3
ll10: tl
N10¡5
lù10 ¡ 6
lf10 ¡ 7

98765¿3210
0000001101000011

0000110000001101
0000110000001101
00001tr0000001101
0000110000001101
0000110000001101
0000110000001101

0000110000001101

Publlcation 17,06€.8 - Apdl 
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Ladder Logic Conf iguration ExamPles 6-3

lnterfaclng to the PID
lnstruction

The analog input module was designed to interface directly to the

SLC 5/02* or later processor PID instruction without the need for

an intermediate scale oPeration.

Example - Use 174GNI8 channel data as the process va¡iable in the

PID instruction.

1. Select scaledþr-PlD as the data format in the channel

configuration word.

2. Specify the 1746-NI8 channel data word as the Process variable

for the PID instruction.

Program Llsting

Fkst Pass Bit

52:1

ln¡tialize 1746-Nl8
Channel 0

¡lo\ts
gourcc

(

I

15

Channel 0
Slatus

t{ot¡

DeEt

lf10:0
3083

O:3.0
0

Block l¡11¡ 0
v¡rl¡ble I:3.0
VarlaÞlc N1l:23
Bloch f¡ongÈh 2t'þ

PID
PID
Cgnt,rol
ProceSg
ContsroI
eontrol

DNTI' F¡TE N1O

OffscÈ
tf10 ¡ 0

98765r3210
0000001101

15 1{ 13 L2 11 10

000011

¡

The Rate and Oflsel parameters should

be set pet your application. The Dest

willtypically be an analog oulPut

channel. Reler to yout progtamming

device's user manual or Analog UO

Modules User Manual lor sPecilic

examples ol the SCL instruction.

?
?
?
?
?
7
?

lfl1 ¡ 23

De6t,

off,seE

naÈe [/10000I

gcD
Scalc
Sourca

Publ¡catlon 1746-6.8 - Aprll 1997



H Ladder Loglc Conflgurat¡on Examples

Monitofing Channel Status
Bits (Class 3 Mode Only)

This example shows how you could monitorthe open circuit error
bits ofeach channel and set an alarm in the processor ifone ofthe
channels opens. An open circuit eror can occur if the analog input
device breaks, or one of the sensor wires gets cut or disconnected
from the terminal block.

Prcgram Llstlng

Fhst Pass 8it lnlllalize 174eNß

92¡ 1 coD

-t

CoÞy lllo
gor¡tca ltf10 r 0
D.¡Ë lO¡3.0
LcngÈb I

15

(

Channel 0
Slatus

I r3.8

11

Channel I
Slalus

Ir3.9

-l
11

Channel 7
Slalus

f ¡3.15

11

DAi[À FTT¡E ìT1O

Channel 0
Open

I¡ 3.8

t2

Channel I
Open

1r3.9

12

Channel 7
Open

f :3.15

12

Channel 0
Alarm

O¡2.0

0

Channel 1

Alam

O¡2.0

1

ürannelT
Alam

O:2.0

7

G
a
o
o

a
a
o

a
o
a

I

O!fsoÈ
!û10 ¡ 0
!t10 ¡ 1
!t10 ¡ 2
ltlO ¡ 3
lllo r I
N10¡5
N10r6
![10 ¡ 7

98?65¿3210
0000001101
0000001101
0000001101
0000001101
0000001101
0000001101
0000001101
0000001101

15 1tl 13 12 11 10

000011
000011
000011
000011
000011
000011
000011
000011
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Chapter 7

(t.þ

Module Operation vs.
Channel Operation

Power-Up Diagnostics

Channel Diagnostics

Module Diagnostics and
1?oubleshooting

This chapter describes troubleshooting using the channel status

LEDs as well as the module status LED. It explains the types of
conditions that might cause an error to be reported and gives

suggestions on how to resolve the problem. Major topics include:

o module operation vs. channel operation

o power-up diagnostics

r channel diagnostics

o LED indicators

o troubleshootingflowchart
o replacement parts

r contactingAllen-Bradley

The module performs operations at two levels:

o module level operations

o channel level operations

Module level operations include functions such as power-up

configuration and communication with the SLC processor.

Channel level operations describe channel-related functions, such as

data conversion and open-circuit detection.

Internal diagnostics are performed at both levels of operation and
any error conditions detected are immediately indicated by the
module's LEDs.

At module powen¡p, a series of internal diagnostic tests is
performed. These diagnostic tests must be successfully completed or
a module error results and the module status LED remains off.

\Mhen a channel is enabled (bit 1l = 1), a diagnostic check is
performed to see that the channel has been properþ configured. In
addition the channel is tested on every scan forconfiguration errors,
over-range, under-range, and, for the 4-20 mA input type,
open-circuit conditions.
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7-2 Module Dlagnostics and Troubteshooting

A failure ofany channel diagnostic test causes the faulted channel
status LED to blink. All channel faults arc indicated in bits 12-15 of
the channel's status word. Channel faults are self-clearing. When
the fault conditions are conected, the channel status LED will stop
blinking and resume steady illumination.

Important: If you clear (0) a channel enable bit (l l) all channel
status information is reset.

The module has nine LEDs. Eight of these are channel status LEDs
numbered to correspond to each of the input channels, and one is a
module status LED.

STÂTUS

INPUT

Chânnel Stalus LEDs

Module Stalus LED

LED State Table

Conecllve acllon:

No aclion

To determine lhe exact eror, dreck the enor

bits in the input imaç. Chæk the channel

conliguralion word for valid data. Make sure

lhat lhe data lormat is indicaled coneclly in bils

3-5, and lhat the opencircuit selection slatE

(bits 6 and 7) is valid, Referlo lhe

lroubleshooting llowchail on page 7-5 and lo
5 for more information.

No action

No aclion required. For an example ol how to

enable a channel refer to chapter 2, Quick

Slarl, or chapler 6, Ladder Logic Conliguration

Module Status LED StateÎable

,(

LED lndicators

C

ì

:

,.|

jl

t

lf Module

Stalus
LED ls:

On

ll Module

Statug

IED le:

On

Conecllve actlon:

No action requked.

Cyc{e power. lf condilion persists, call your local

(
j

Channel Nol Enabled

Power-Up

off

Channel Conliguration
Erro¡

Outof-Range Condilion

Open-CIrcuil Condilion

Bllnklng

Channel EnabledOn

lndlcated Condillon:

And
Channel

StatuB

lEDls:

Module Fault

Proper Operation

lndldated condltlon:

Publlcation l7¡fô€.8 - April 1997
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Module Diagnoslics and Troubleshoot¡ng 7-S

I

(fþ

Channel Status LEDs (Green)

The channel status LED is used to indicate channel status and relaæd

enor informâtion contained in the channel status word. This
includes conditions such as:

o normal operation

o channel-related configuration elTors

o open-circuit errors

¡ out-of-range errors

All channel errors are recoverable errors and after corrective action,

normal operation resumes.

lnvalid Channel Configuration

Whenever a channel's configuration word is improperly defined, the

channel status LED blinks and bit 15 of the channel status word is
set. Configuration errors occur when the data format (bits 3-5 in the

channel confrguration word) is invalid, or when the open-circuit state

selection (bits 6 and 7) is invalid.

Open-Circuit Detectlon

An open-circuit test is performed on all enabled channels configured
fs¡ 4-2Q mA input. Whenever an open-circuit condition occurs (see

possible causes listed below), the channel status LED blinks and bit
12 of the channel status word is set.

Possible causes of an open-circuit include:

o The sensing device may be broken.

o A wire may be loose or cut.

o The sensing device may not have been installed on the configured
channel.

If an open-circuit is detected, the channel data word reflects input
data as defined by the open-circuit bits (6 and 7) in the channel

configuration word.

O ut-Of -Range Detect¡on

Whenever the data received at the channel data word is out of the

defined operating range, an over-range or under-range error is
indicated andbit 13 (over-range) orbit 14 (under-range) of the
channel status word is set.
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74 Module Diagnostlcs and Troubleshoollng

Module Status LED (Green)

The module status LED is used to indicate module-related diagnostic
or operating eûors. These non-recoverable errcrs may be deæcted

at power-up or during module operation. Once in a module error
state, the 1746-NI8 module no longer communicates with the SLC
processor. Channel states are disabled, and data words are cleared.

Failure of any diagnostic test results in a non-recoverable enor and
requires the assistance of your local distributor or Allen-Bradley.

(

Publicalþn 1746S.8 - April 1997

(
l



Module Dlagnostlcs and Troubleshooting 7-.5

Troubleshootin g Flowchart

Yes

No

(

Yes

No

ÆerBnadley.
of

Conlactyour
local dlsüùutor

Endlsorcôlem
coirec{ed?

Checl lo ses
hatmoduþb

sealed popedy
h óassis.

Module faull
condiüon

Brr l2
sgt (1)

An ooendrc{il condilion's
ore¡¡itt Chedrdranneland' wi¡iulorooenorloose

æíneaidns. Retry.

Contactyout
locd di¡lrþulor

0r
Allen-Bradley

Bir 13
sel (1)

Over-ranoe condition exisls.
The [rpril slgnal is gÞate¡

lhan ho UDD€r scale limil for
ths ùenh'sl. Conec'l and

Belry.

ls oroblem
cohecled?

Bir l{
ser (l)

Conect and

Under-ranoe condil¡on
exlsls. lhe hpuû signal ls

þss üran üp low scale limil
lorlhe dlannel.

Bil l5
set (1)

Confiouration eno¡. Ched(
confio-walion word bils 3-5

fo-r valll dala lormat
confiouralion as wellas

bild6 and T lorvalid
configwatlon selling.

Retry.

End

End

bils 12-15.

Checltdannel
slatusword

Enable dunnEl if

11 =

ænditþn
FaultNornalmodule

opealíon

C,hannel enabled
and wodtittg

propedy

Channel is
nol enabþd.

lilodule
Status LEo on

Modul¡
Stat¡s LED oll Slatus LEDIsì

bl¡r¡ldng' '

Orarnel Chennel
Stålus LED

of.

Cñannal
Slalus LEo

on.

Ched(LEDg
on moduþ.

)
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7..6 Module Diagnostlcs and Troubleshootlng

Replacement Parts

Contacting Allen-Bradley

The 1746-M8 module has the following replaceabte parts:

PaÌt Pail Number

Temlnal Block 1746-RT25G

Replaæment Teminal Cover t74SRt3
1746-N¡8 User Manual t746.6.8

If you need to contact Allen-Bradley for assistance, please have the
following information available when you call:

o a clear statement of the problem including a description of what
- the system is actually doing.-Noteand recsrd-the ÈgB sþtes;

also, note input and output image words for the module.
¡ a list of things you have already tried to remedy the problem
o processor type and firmware (FRN) number. See label on left

side ofprocessor.

o hardware types in the system including UO modules and chassis
o fault code if the SLC processor is faulted

(

€

Publicalion 1746{.8 - April f 992



Chapter I
l- ) Application ExamPles

This chapter provides two application examples to help you use the

analog input module. They are defined as a:

o basic example

o supplementary examPle

The basic example builds on the configuration word programming

provided in chapter 6 to set up one channel for operation. This setup

is then used in a typical application to display a current (amperage)

value.

The supplementary example demonstrates how to perform a

dynamic configuration of five of the eight available channels. The

example sets up an application that allows you to manually select

whether the current transducer data is displayed for Ll, L2, otL3'
The example also includes configuration and programming to

display pressure and liquid level.

Application Setup - Display a Gurrent (amperage) Value

In this exarnple, the cunent draw of a single-phase motor is shown

on an LED display. The display requires BCD data, so the program

must convert the current reading frorn the analog input module to

BCD before sending it to the display.

Device Configuration

SLC 5/04 processor
1746.0816

1746-Nl8 L1

-L

Transduær

LED Display

(DC sinking inpuls,
BCD format)

Pr¡blicallon 174S6.8 - Aprll 19S7
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8-2 Application Examples

Channel Gonflguratlon

Configure channel 0 of the 1746-NI8 module with the following
seh¡p:

. +z0mAinputrype
o engineering units data format
. ?ßro data word in the event of an open circuit
. l0 Hz input filter to reject high frequency noise and provide

rejection of 60 Hz line noise

Channel Gonf iguration-Worksheet-
(llVith Settings Established for Channel 0)

ii

1098 76 543 210 Bit Number

Channel 0- Nl0:0

Channel I

Channel 2

Channel 3

Channel 4

Channel 5

Ghannel 6

Channel 7

o lnputTypo
. Dala Format
. Open Circuit
r Fller Frequency
o Channel Enable
¡ Not Used

Bit Deflnitions:

BltsÞ2

Bita 3-5

Blts 6 and 7

Bils 8-10

Btrlt
Blts 12-15

Publicalion 174ô€.8 - April 1997

000 = tl0V dc

001 = l-6V dc

000 = engineering units

001= scaled-fo¡-PlD

00 = ZorO

000= no filter

fi)l = 75 Hz

0 = channel dísabled

010 = þ$ì/ {s
01.l = 

g-19Y6.

010 = proporlional counls

011 = 1745-¡¡4 data fomal

01 = upscale

010 = 50 Hz

011 = 20 Hz

100 = È20 mA

101 = $!Q ¡¡¡

l(þ= 10 Hz

10.l=5Hz

100= userdefined scaling 110= illegal
l0l =userdefined 1,l1 =
l0 = downscale 1l=

110= 129 ¡¡¡
111 = 0-l ¡rrA

1.l0= 2 Hz

ltf=lHz
(

u

0000

0000

0000

0000

0000

0000

0000

0000 I 00I 00 000 'l0I

Nol Used

Channel Enable

Filt* Frequenry

Open Cirdrit

Dala Formal

lnput Type

0000 = make this

I = ctannel enabled



Applicalion Examples 8-.3

. *) Program Llsting

Rung 2O

Fint Pass Bit
8¡1

15

Rung 2..|

Data File

DAAÀ TIIjE NlO

lnillalize lhe t74&Nl8
Module Channel0

uov
üottt
gourcc ![10 ¡ 0

O¡3.0Dr¡t

scE
9calc w/P¡r!¡ctsor¡
I¡Duf

ln¡¡uÈ ltla.

IDDUÈ lN¿¡ß.

Scalcdl lll.a.

9c¡19ð ltar¡.

Or¡t¡,uÈ

I¡ 3.0
o<

3500
3500 <

20500
20500 <

o
o<

100
100 <

!ü7¡0
0<

-{þ

Conwl lhe scaled úannd 0 data word
to BCD and wite lhis lo the LED display.
lf dannel 0 is ever disabled, a zerc is
witten to the display.

2.3
EßTD

@ 
The useof üre masked move hsh¡c,lionwilh tlre OFFF nr.¡sï allows pulo uæ ouþÌ¡ls 12, 13. 14 end

t 5 Í0r oüter oulpul deviæs h your sys{em. The 7-segmenl dlsphy uæs ottþuls trl 1 .

Off,¡ot
Nl.Or0

9876543210
0000001101

15 1¿ 13 12 11 10

000011
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lla¡lr

D€sÈ

lfrl¡1
0<

OFTFb
4095 <

O¡ 2.0
0<

*'o

2"2

Da¡È

ll',OD

MlrO
0<

tfrlr1
O000lr <

lro EcD
Sourco



H Application Examples

Supplementary Example

SLC Chassis System

Current
Tlansduærs

Application Setup - Display Amps, PSl, and Liquid Level

This example shows how to display current, pressure, and liquid
level at one annunciator panel. The motor current draw is displayed
in amps. The tank pressure is displayed in psi. The liquid level in
the holding tank is displayed in inches.

A three-position selector switch allows the operator to choose

between displaying the current draw for Ll,L2, or L3 of the

three-phase motor. Tþo waming pilot lights indicate a low or high
liquid level condition in the holding tank. Each display is a 3-digit,
7-segment display. The displays have DC-sinking inputs and use
BCD dataformat.

Device Configuration

Seleclor Switch Display Panel

Ll - l:6/0
12-l:dl
t-;J- lidz

Pressure
Transduær

Valve

(
\i

€

(
Three
Phase

+

Holding Tank

rlt

Sensor

Ll LI L2

trttr I r:r r:r r:r
¡_t t_t t_t

X Higtr tevel

X Lowtevel

L1

\
L3

12

PSI Level

Publicallon 17466.8 - April 1997
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Applicatlon Examples 8-5

l;

'p

Ghannel Gonfiguration

Configuration setup for current transducers:
¡ channels0, l, and2
o Ç20 mA inputtype
r engineering units data format
. zero data word in the event of an open circuit
o l0 Hz input filter to reject high frequency noise and provide

60 Hz line noise rejection

Configuration setup for pressure transducer:
o channel 3

. ç20 mA inputtype
o engineering units data format
o zero daø word in the event of an open circuit
. l0 Hz input filter to reject high frequency noise and provide

6OHz line noise rejection

Configuration setup for level sensor:

o channel4
o (ÞlOV dc input type

r engineering units data format
. 7ßro data word in the event of an open circuit
o l0 Hz input filter to rcject high frequency noise and provide

60Hz line noise rejection

Publknlion l7,fô.6.8 - April 1997
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publication 
I 746{.S _ AprÍ l99Z

Examples

r0 9I 5 4 3 2 I 0

Application

9!!.1l1e t Conftgurarton Worksheer
(With Settings Estabtisfre¿ for õñrnnets 0-.g ('

1l 76
Bit Nunber

Ch¡nnet 0 - Nt0:0

Ch¡nnel t -Nl0:l

Channel 2 - Nt0:2

Channel 3 - Nl0:3

Channel 4- Nt0:4

Channel 5

Ghannel 6

Channel Z

. lnputType
¡ Data Format

o Open CircuitO
o Filter Frequency
o Channel Enable
o NolUsed

I
Bil Definltions:

Bits fÞ2 000 =tf 0V dc
001 = l-SV dc

Bits 3- 5 000

001
= engineering units

= scaled-for-plD
Bits 6 and 7 00 = 2sro

Bits 8-10 00()=6fill¿¡
001 = 75 ¡.

Blr tl
0 = channel disabled

Bits 12-tS
0000 = make his

The open circuil opüon is only valid lor lhe 4_20 mA data fomal

010 = ÈSVdc
011=619Y¿t

010 = proporlíimal counls
011 = t746.¡¡4 dala fo¡mat

0l = upgs¿¡t

010 = 59 ¡12

011 = 20 Hz

100 =()'.20 mA
l0l = 4-29 ¡¡4
100 = usêr
101 = usêr

10 = downscale

100 = 10 Hz

101 = $ fl2

110 =l{0 mA
lll =$1¡¡4

1l = illegat

110=ZHz
111=lHz

defined scaling ll0 = iffsg¿¡
delined 111-- illegal

= channel enabled

I

j

0000

0000

0000

tr000

0000

0000

0000

0000

1

I

I

I

I

00t

001

00I

00I

00I

00

00

00

00

00

000

000

000

000

000

II0

I0I

I0I

I01

t0I

Not Used

EnableChannel

Filler Frequency

Oprn CirøF

Dala Fonnat

lnpul Type



I Appllcation Examples ç7

i--, )
Program Set Up and Operation Summary

l. Set up one configuration word in memory for each channel. fire
table below shows the confïguration word allocation summary.

Value

Ll
l2
t3

2. When the position of the three-position selector changes, convert

the appropriate scaled data word to BCD and send the data to the

LED display.

SeledorSwilch Display Panel

3. If the liquid level goes below the low level set point, turn on the

low level warning light, and if the liquid level goes above the

high level set point, turn on the high level warning light.

4. Convert the individual analog scaled data words to BCD and send

the data to the respective LED displays.

Pùliællon l7¿lô€.8 - April 1997

Channel

level

0

I
2

3

I

(.fÈ
t6/0
l:6/1
Id2

LI
t2
L3

N10:4

Nl03
Nl0:2

N10:l

Nt0:0

Conllguratlon TUod

I tt¡gtr tevet

I LowLevel
LI

\
uìL2

I r:r r:. r:r I

PStAmps

I a:. r:r r:. I

Level

)
l



8-8 Application Examples

Program Listing

The first rung of this program sends the channel setup information to
the 1746-NI8 module. The next four rungs send the scaled daa to
the LED display based on the position of the selector switch.

lniüallze the 174ôNl8
Module Channeh f4

(
ì.

Firct Pass Bil

92¡1

15

coP

Copy FLhgourc€ lN10¡0
Dc¡t *o¡1.0
lrcagtb 5

scÞ
Sc¡la w/EerruoË,art
f!.¡ruÈ f ¡1.0

0<
InDuÈ t{fu¡. 3500

3500 <
Ir¡Duü t{tx. 20500

20500 <

Sc¡led lll.a. 0
0<

Scaledl Max. {00
{00 <

OtrÈput, lül ¡ 0
0<

0000

0001

Scale the data word containing the
a¡nentvalues hom Lf, 12, and 13.

€

Scale vrlParâ¡¡€Èêra
laDuÈ I¡1.2

0<
rnput, !iLn. 3500

3500 <
InDl¡C !!ê¡ß. 20500

20500 <
Sceleô lNla. 0

0<
Sealcð Ma¡¡. ¿00

aoo <
Or¡tgut, Ml ¡2

0<

gcP

Sc¡le w/ParracÈcaa
Il¡Dl¡È t¡1.1

0<
rapuÈ Dll.n. 3500

3500 <
fnDut, !la,l. 20500

20500 <
Saalcd Ml.n. 0

0<
Scal€d ltar.. ¿00

t00 <
outDuÈ Mlll

0<

ttcP

Publiællon 17¡16{.8- April 1997



Applicatlon Examples 8-9

) lf lhe selec,lor suvltclr is in the Ll posilion, conveil the scaled

dala word lo BCD fomat and send the value to lhe LED display.

0002

0003

0004

0005

I¡6.0 I¡6.0 I¡6.0
[-ltf-lt
01 2

![oD
Eo ECD
gourco

D.3b

!80D
llo ECD
Stourca

îo ECD
gourco

InguÈ

I¡r¡ruÈ ltr.a.

fnÞut lìta¡r.

Scaledl l{l.n.

Scaledl !lax.

û¡È¡¡r¡t,

tü7¡1
0<

o¡2.0
0000b <

O¡2.
o000b <

Iül ¡2
0<

.0
0h<

I¡1.3
0<

3500
3500 <

20500
20500 <

0
0<

200
200 <

¡ûl¡3
0<

N7 0
0
0

lf the selector switch is ín the L2 position, conven üe scaled

data word lo BCD fomat and send lhe valuo to the LED display.

Deat,

lf lhe selector switch is in lhe L3 position, converl the scaled

data word to BCD lormat and send the value to lh€ LED display.

I¡6.0 fr6.0 I:6.0 roD

I¡6.0 I¡6.0 I:6.0
/t-l *lt
01 2

l*ttl-lo1 2

Scale the data wod from lhe pressuro transducer,

Then conveil the scaled data word to BCD lomal
and send the valuE to the LED display.

DeBt,

scP
gcal€ rtlÞaraDôters

O¡2
000

0006

DågT,

EOD

llll :3
0<

O¡3.0
0000b <

|lo BCD
Sourca

Publ¡callon'1746-6.8 - APtil 1997



8-10 Application Examples

0007

0008

Scale lhe data word lþm the level sensor.
Then conven he æaled data wod to BCD
fomal and send tho value to lhe LED display.

lf lhe value ol the level sensor is less than 12
inches, energize lhe High LevelWaming Light.

LES
Lcss Iha¡ (À<B)
Sor¡rc€ A Mlrl

0<
gourcc E L2

L2<

ll the value of the level sensor is greater than 110
inches, energize the Low LevelWaming Light.

GR|l!
GtreaÈar Than (À>B)
Soureo À Ml!{

0<
gourcê E 110

110 <

E!¡D

gcE
gcrlc t'/ParümË.rt
IDDUE tr¡l.{

0<
¡D¡¡r¡È, ULn. 3500

3500 <
rnDuÈ üar. 20500

20500 <
Scalqd Dd,a. 6

6<
Sc¡lêd t[t¡i. 120

120 <
Or¡tDut lfl ¡ {

0<

0009

0010

00f1

High Level
Waming Ught

O: 5.0
(

Low Level
Waming Lþht

O:5.0
(

0

(
I

Data File

DÀTÀ 
'TI.E 

!T1O

Ofl¡oË
N10¡0
N10¡1
!t10 ¡ 2
N10¡3
N10¡{

15 1{ 13 12 11 10

000011
000011
000011
000011
000011

e765
0000
o000
0000
0000
0000

3210
0101
0101
0101
0101
0011

(
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DsEt,

10D

lû7¡l
0<

O¡ 1.0
0000b <

To ECD
gourca

!

i
:

I

1
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Appendix A
- .tl Specifications

This appendix lists the specifications for the I74GNI8 Analog Input
Module.

Backplane Cunent Consumplbn
200 mA at 5V dc

100 mA at 24V dc

Power Consumplion 3.4Wmaximum .0W @ 5V dc, 2.4W ø 24V dc)

Numbar ol Channels I
UO Chassis location l/0 module slot except slot 0

A/D Conversion Method Successive switched capacilor

lnpul Low pass digilal lilter wtlh fllter lrequencies

NomalMode Reiection Provided by low-pass lilter

and

Common Mode Rejection Greater lhan or equalto 75 dB al DC

and chassis Greater than or to 100 dB at 50/60 Hz

lHz
2Hz
5Hz
10 Hz

20 Hz

50 Hz

75Hz

Calibration The module continuous autocalibration.

lsolation
50V dc æntinuous between lhe analog inputs and the bacþlane

530Vac and 750Vdc wilhsland for I second

Common-Mode rf0.5v maximum belween two

LED lndicators
I green status indicaton

one lor eadr ol 8 channels and one lor module slatus

Module lD Code
Class I lntelace: 3526

Class S lntedace: 12726

Recomri€nded Cable Beldenf876l or

Maximum Wire SlzE Two 14 AWG wires per lerminal

Vollage Source (uilh less lhan 10o lmpedance):

40o maxlmum loop lmpedanæ, for <ILSB enor

Curent Source (lransmitler propedy wired lo its power supply):

lo meel æmmon-mode

Number 174&RT25G

Electrical Specifications

Physical Specifications

lnpul Filler Frequendes

Maximum Cable

lmpedance

)

ptlon Sæcll

TermínalBlock

2S0omaximum

Publlcalion 174ô-6.8 - APril 1997



A-2 Specifications

Environmental Specif ications

Ceûificalion

lnput Speeificaüons

Operating Temperatute
0"C lo 55"C (32'F lo 131'F) in any slol except slot 0

0'C lo 60'C lo in mosl slol of cùassis

Storage Temperature -40oC to +85'C (-40'F to +1

Belatlve 57o to 95% condensation)

UL listed

CSA approved

CE æmpliant lor all applicable dheclivês

Hazadous Envionment Classilication Class I Division 2 Hazardous Envlnnment

(
l

Type ol lnpul (Selectable)

*10Vdc
l-5\/dc
fSVdc
0-10V dc

G-20m4
4-20 mA

*20 mA

0-1 mA

Type of Dala (Selectable)

Vollage lnput

Cunenl lnpul

Time lo Delec{ Ckcuit 1 module scan

lnpul Resolulion

Resolution

Overall Module Accuracy

(OoC to 60oC,32"F to 140'F)

Englneedng Unils

Scaled-for'PlD

Prcporlional Counts (-32,768 lo +32,767 range)

ProporlionalCounls (User Defined Bange, Class 3 only)

1746-Nl4 Dala Fomat

lMQ
t30V belween lwo signallermlnals

t30 mA

G

See Chapler 4, Channel Filler Seledion, 4-7

f mVor 1

lmVorl¡rA

Voltage inpul types ( * 1 0V dc, 1-5V dc, GSV dc, 0-1 0V dc): È0.1 7o

Current inpul types (0-20 mA,4-20 mA, *20 mA): 10.05%

Current 10.57o

OverallModule Drift
Vollage input type: t6 pprn/'C

Currenl x12

Module Time See

See 4, Turn-On Tme, page 4-€

4, Update Time, page 4-5

ChannelTum0n Time

ChannelTu¡n0ff Time See 4, Tum-Off Time, 4-.6

Channel ïme See 4, Timê, 4-ô

(
,i
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$ Appendix B
'- -. ,

Gonfi gurat¡on Worksheet

The following worksheet is provided to help you configure each of
the channets on your module. See Chapter 5 for detailed

configuration information.

!
{å

1098 76 543 2 I 0

100 = 0-20 mA

101=4-20m4

100 = 10 Hz

101 =5 Hz

I = channel enabled

BitNumber

Gh¡nnel 0

Channel I

Ghannel 2

Channel 3

Channel 4

Channel 5

Channel 6

Channel 7

o lnput TAe

o Data Fofmal

r Open Circuit

o Fìlter Frequency

o Channel Enable

. NotUsed

'110 
= 120 mA

111=0-l mA

110= 2 Hz

111=lHz

i1.

rij

ili
i+
ìÌ:

i¡¡

Blr
Dellnltlons:

B[s f2

BIts 3-5

Blts 6 and 7

Blts 8-10

Blr 1l

000 = t10V dc

001 = l-SV dc

000 = englneedng units

001 = scaled-for-PlD

(þ 
= Zêro

fi)O = no lilter

00'l = 75 Hz

0 = channel disabled

010 = f5V dc

011 = È10V dc
g1g 

= poporlional counts

011 = 174&Nl4 dala fomal

0l = upscale

010 = 50 Hz

Ofl = 20 Hz

100 = user delined scaling ll0 = lllegal

101 =userdef¡ned 111 =
10= downscale 11 = illegal

ll

00

0000

0000

0000

0000

0000

0000

000

Not Used

Channel Enable

Filler Frequency

Open Circuil

Dala Format

lnput Type

Blt¡ 12'15 0fi)0 = make thls

Publlcal'þn 1746-6.8 - April 1997



B-2 Configuration Worksheet
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Appendix C
) Gonverting from 1746'Nl4 to

1746.N18

This information is provided for those who are replacing two

l?46-NI4 modules with one 1746-NI8 module.

The module identification code is aunique numberencoded for each

17 46 ItO module. The code defines for the pfocessof the type of vo
or specialty module residing in a specific slot in the 1746 chassis.

Using your programming device, configure the slot with the

appropriate ID code. In this example, the 1746-NI8 is in slot 3.

Catalog Number lD Gode

1746-Nl8
3526-Classlinterface
12726 - Class 3 lntertace

Important: All programming software does not support

configuration for Class 3 operation.

r Advanced Programming Software (APS) supports Class 3

configuration. After entering the ID code (12726), enter 16 input

words and 12 outPut words.

¡ SLC 500 A.I. Series* Programming Software supports Class 3

configuration. After entering the ID code (12726), enter 16 input

words and t2 output words.

o RSLogix 5(X)*, version 1.30 or lateç supports Class 3

configuration. After entering the ID eode (12726), select Class 3

operation.

o Earlier versions of RSLogix 500 will only support configuration

for Class I operation. Contact Rockwell Softwa¡e for
information on upgrading your software.

See chapter4 for more information on Class I and Class 3 interfaces.

Publlcation 17466.8 -APril 1S97
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C.-2 Converting from 1746-Nl4 to 1746-Nl8

I

Addressing Addrcssing is changed from two modules with 4 channels to one

module with I channels. The input addressing is shown below.
(

1746-N14 lnput Addresslng

. l:3,0 - slol 3, channel0 Dala word

o h3.1 - Slot 3, Channel 1 Dala Word

o 13.2 - Slot 3, Channel 2 Data Word

. lß,3 - Slot 3, Channel 3 Data Word

r l:4.0 - Slot 4, Channel0 Data Word

o l:4..| -Slot 4, Ghannel I DataWord

. l:4.2 - Slot 4, Channel 2 Data Word

¡ lf.3 - Slot 4, Channel 3 Data Word

s1oT0123456

sLoT012g456

Publþation 1746.6.8 - Aptil 1997

174&Nl8 lnput Addressing

. l:3.0 - Slot 3, Channel0 Data Word

o [3.1 - Slot 3, Channel 1 Data Word

. l:3.2 - Slot 3, channel 2 Data word

o 13.3 - Slot 3, ChannelS Data Word

. l:3.4 - Stol3, Channel4 Data Word

o k3.5 - Slol3, ChannelS Dala Word

r l:3.6 - Slot 3, Channel ô Data Word

o l:3.7 - Slot 3, ChannelT Data Word

Ç

f
,l

N
I

4

N
I

4

N
I
I



Converting from 1746'Nl4 to 1746'Nl8 c-€

Channel Configuratlon

BIt Detlnltlons lor
Blts fÞ2

Bils 3- 5

Bits 0 and 7

Bits 8-10

B¡Ifl
Blts 12-15

1098

from 1746-Nl4 to 174&Nl8:

543 z I 0 Bit Number

Curent lnput

Voltage lnpul

For the 1746-NI4, input selection (voltage or current) is made via a

switch. For the 1746-M8, input selection (voltage or curent) is

made via a switch and a configuration word is used to define the

other operating parameters for the module. The 174GM4 does not

employ a configuration word.

To configure the 1746-NI8 for the same input type as the 1746-M4'
use the following configuration word. For voltage inPut you must

select tl0V dc, and for current inPut you must select ù20 mA.

Define a configuration word for channels 0-7 on the 1746-NI8

module.

76

.f')

o lnpulType

o Data Fofmat

o Open Ckcuit

o Fillq Frcquency

o Channel Enable

o NotUsed

J

000 = t10V dc 110 = *20 mA

01.l = 1746-Nl4 dala format

fl) = Zêr0 circuit option is not available for the 120 mA dala

100 = 10 Hz

0 = channel disabled I = channel enabled

(XXX) = make this

See chapter 5 for more detailed information on channel

configuration.

To convert your ladder program from the 1746-NI4s to a 1746-M8'
you only need to change the module addressing. Change the

addresses in the program (slot and word sub element number) to
reflect the location of the new module.

See chapter 6 for more information on ladder programming.

ll

0000

0000

I

I

001

001

00

00

110

II0

000

011

Not Used

Channel Enable

Fille¡ Frequency

Open Circuil

Data Fomat

lnput Type

Ladder Program
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H Converling from 17¿16-Nl4 to 17¡t6-Nl8

(

Ç

(
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Appendix D
)

,*-þ

l\rots Gomplement Binary
Numbers

The SLC 500 processor memory stores l6-bit binary numbers.
Tþo's complement binary is used when performing mathematical
calculations internal to the processor. Analog input values from the
analog modules are returned to the processor in l6-bit two's
complement binary format. For positive numbers, the binary
notation and two's complement binary notation are identical.

As indicated in the figure on the next page, each position in the
number has a decimal value, beginning at the right with 20 and

ending at the left with 2ls. Each position can be 0 or I in the
processor memory. A 0 indicates a value of 0; a I indicates the
decimal value of the position. The equivalent decimal value of the
binary number is the suni of the position values.

Posltive Decimal Values

The far left position is always 0 for positive values. As indicated in
the figure below, this lirnits the maximum positive decimal value to
3n67 (all positions are I except the far left position). For example:

0O0O 1 001 0000 1 I 1 0 = 211 ¡28 ¡23¡22 +21 = 2048+25618+4+2 = 23'l I
0010 0oll 001 0 1000 = 213a29¡28a25¡23 = 

gl 92+Si2+256+02+g = 9000

lx2t4 = 16384

lvatt=gtg2
1xzr2= 4096

lprt-zodg
lx2to= lo24

1x2e = 512

1rz8=zs6

1n7= l2g

1y¿6= 64

td=tz
1'¿4=16

1n3-g
t#

16384

8192
4096

zo48

1024

512

256

128

64

32

l6
I
4
2
I

32767

=4
1t2r'2

1x2o' I
0f I 1t r lt I I l t l 1r I

I g¡O,ti = O Ïhls posltlon ls ahrays zero lor positlve numbers
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D-2 Two's Complement Binary Numbers

Negatlve lþcimal Values

In two's complement notation, the far left position is always I for

negative valuls. The equivalent decimal value of the binary number

is ãUtainø by subtracting the value of the far left position, 3n68,
fnom the sum of the values of the other positions. In the figure

below (all positions are l), the value is 32767 -3n68 = -1' For

example:

1111 100000100011 =

l21a+2't3+212+211 ¡25a21¡'20¡ - 213 =

(t 6384+8192+4096+204,8¡€2+2+1 ) - 32768 =

30755 _32768 
= 

_2013.

(

1x214 = 16384

1x2t3= 8192
1çzr2= 4096

lxzrt = 2oqg

lx2lo = lo24

ll'.zs = 512

1x28 = 256

1ry' = 128

1xz6= 64

1x2s =32

1x21= 16

1x23 = I

r6384

8192
4096

2048

rca
5t2

256

r28

&
32

r6

8

4
2
t

3n67

(

1x22= 4
1xZ

I
I =o
n&t

lx2l5 = I This posilion is always 1 lor negative numbers

::

.l
'l
l¡.ii

,ili

- (

It
ì:

t:

.,:

.'.i

A

011 111 lt t I lt I 111
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) Glossary

Tl¡e following tenns and abbreviations are used throughout this
manual. For definitions of terms not listed here refer to
Allen-B radley \ Industríal Automatìon Glo s sary, Publication AG-7. l.

A/D - Refers to the analog to digital converter inherent to the
module. The converter produces a digital value whose magnitude is
proportional to the instantaneous magnitude of an analog input
signal.

analog input module - An VO module that contains circuits that
convert analog dc input signals to digital values that can be

manipulated by the processor.

attenuation - The reduction in the magnitude of a signal as it passes

through a system.

backplane - A printed circuit board, at the back of the chassis, that
provides electrical interconnection between the modules inserted into
the chassis.

channel - Refers to one of eight, small-signal analog input interfaces
available on the module's terminal block. Each channel is
configured for connection to a voltage or cu¡rent source input device,
and has its own data and diagnostic status words.

channel update time - The time required for the module to sample
and convert the input signals of one enabled input channel and
update the channel data word.

chassis - A hardware assembly that houses devices such as UO
modules, adapter modules, processor modules, and pr.lwer supplies.

common mode rejection ratio - The ratio of a device's differential
voltage gain to common mode voltage gain. Expressed in dB,
CMRR is a comparative measure of a device's ability to reject
interference caused by a voltage common to is input terminals
relative to ground. CMRR=2O Logro NlN2)

common mode voltage - A voltage that appears in common at both
input terminals of a differential analog input with respect to ground.

configuration word - Contains the channel configuration
information needed by the module to configure and operate each

channel. Information is written to the configuration word through
the logic supplied in your ladder program.

fþ
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dB - (decibel) A logarithmic measure of the ratio of two signal

levels.

data word - A l6-bit integer that repfesents the value of the analog

input channel. The channál data word is valid only when the channel

isãnabled and there are no channclerrors. Vlhen tho channel is

disabled the channel dataword is cleared (0).

digitål filter - A filter implemented in firmwæe, using discrete,

sampled data of the inPut signal'

filter - A device that passes a signal or range of signals and

eliminates all others.

filter frequency - (-3 dB frequency) The user-selectable frequency.

full scale error - (gain enor) The difference in slope between the

actual and ideal analog transfer functions'

full scale range - (FSR) The difference between the maximum and

minimum specified analog input values'

gaÍn drift - The change in full scale transition voltage measured over

ihe operating temperature range of the module'

input data scaling -The data formats that you select to define the

tolicA increments of the channel data word' These may be

scãled-for-plD, or Engineering Units, which are automatically

scaled. They may also be proportional counts, which you must

calculate to rlt the resolution of the quantity being measured in your

application.

inputimage.TheinputfromthelT46-NISmoduletotheSLC
prorrrror.Theinputimagecontainsthemoduledatawordsand
status words.

local configuration - A control system where all the chassis are

located within several feet ofthe processor' and chassis-to-chassis

communication is via a1746-C7 or 1746-C9 ribbon cable'

LSB - (Least Significant Bit) The bit that rePresents the smallest

value within a string of bits.

module scan time' same asmodule updatetime

module update time - The time required for the rnodule to sample

and conveit the input signals of all enabled input channels and make

the resulting data values available to the SLC* processor'

multiplexer - An switching system that allows several input signals

to share a common A/D converter.
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normal modereJectlon - (differential mode rejection) A logadthmic

measure, in dB, of a device's ability to reject noise signals between

or among circuit signal conductors.

output lmage - The output from ttre SLC Processor to the 1746-NI8

module. The output image contains the module configuration
information. Each output word configures a single channel.

remote configuration - A control system where the chassis can be

locaæd several thousand feet from the processor chassis. Chassis

communication is via the 1747-SN Scanner andl74?'ASB Remote

VO Adapter.

resolution - The smallest detectable change in a measurement,

typically expressed in engineering units (e.g. I mV) or as a number

of bits. Forexample a l2-bit system has 4,096 possible output
states. It can therefore measure I part in 4096.

scaling - The process of changing aquantity from one notation to
another.

status word - Contains status information about the channel's

current configuration and operational state. You can use this
information in your ladder prc,gram to determine whether the
channel data word is valid.

step response time - This is the time required for the channel data

word signal to reach a specified percentage of its expected final
value, given a large step change in the input signal"

transducer - A device that converts one energy form to another
(e.g., mechanical to electrical). When a transducer is actuated by
signals from one system or medium, it can supply a related signal to
the other system or medium.
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SYmbols

-0 dB fiequency. Seefilter lrequency

A

A/D
conveiler, 1-4
delinit|on,È1
value in dala word, 5-,3

abbrevialions, G-1

addressing, tl--2

1746-Nl4 to 1746-N18, C-2
conliguration word, 4-.9

addressing examPle, tl-4

data word, tl-4
addressing examPle,,[-4

stalus word, 4-4
addressing example, ¡[-4

alarms, 6-4

aliasing îrequencY,,f-'8

Allen-Bradley, P-4
conlacting for assistance, P-4

analog input module

definition, G-l
overview 1-1

attenualion

-3 dB frequency, 4-7
definition, G-l

B

backplane

connector, 3-5
datatransfer, 1-4
definition, G-l
electrostatic damage, 3-1
ground connection, 24, Y7
interface, 1-.3
powersupply, 3-1

bll allocation, 5-1
in status word, 5-12

blt definition
channel enable, 5-4
channel stalus, 5-13
conliguration enor, 5-14
dala format, 5-3, 5-13
filterlrequency, 5-4, 5-13
in conligurationwod, 5-2

in stalus word, 5-12
lnputþe, 5€, 5-13
open circuit enor, 5-14
open circuit state, 5-,9, 5-13
ovef-fange enor, 5-14
under+angeenor, 5-14

c
cabletieslots, I-2
calibration, 1-4

channel, def inition, G-l
channelconfigurationenor, 7-3

lault detection bil, 5-14

channellilterfrequencY, tl-7
efiects on noise liltering, tl-7

effecls on uPdate time, ¡Þ7

channel stalus bit, 5-13

channelstatusLED, 1-3, 2-6

channel status word, examPle, 2-7

channel step lesPonse, tl'-7

channel update time, definition, G-l

chassis
delinition, G-l
installing module in, 3-5
inslalling module ln, 2-3

CMRR. Seecommon mode rejætion ratio

common mode rejætion ratio, definition,

G-1

common mode voltage, delinition, G-l

conliguration word, ¡l-3

bit deÍinit¡on chart, 5-2
definition, G-l
factory default setting, 5-1

wofisheet, B-1

conliguring a channel, 5-1

woksheet, B-1

connætion diagtam, 2-..3, 3-6

contacting Allerr8radley for assistarrce,

P4
contents ol manual, P-2

converting from 1746-Nl4 to 1746-Ì'118,

c-1

cunentdraq 3-1

cut-ofifrequency, Þ7
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data type deædptions, 5-{
dalaword, +4

addressing, 4-4
ctnveillng to olhet units, 5-6
definitlon, G-2
module input image, 2-6, 5-5
scallng examples, 5-8
values for engineering units, 5-5
values lor æaled data, 5-6

datawordfomat, 5-3
examining in status word, 5-13
settlng in cônfigu-ration word, 5-3

dB, delinition, G-2

decibel. SeedB

default ætting of configuralion word, 5-1

definilion of terms, G-l
diagnostlæ

at power-up, 7-l
channeldiagnostics, 7-1

difierential mode rejection, See normal
mode rejection

digital filter, definition, È-2

DIP switches, 1-2, 2-2

disabling a channel, $4
door label, 1-2

E

elætrbalnoise, 3-3, 3-9

electdcal specifications, A-1

electrostatic damage, 3-1

EMC Directive, 3-3

enabling a channel, 5-4

engineedng units input, $-6

environmental specifications, A-2

equipment requhed for installation, 2-1

errorc, 7-3
channeþrelaled enors, configuration

enor, 7-8
delecting channeþrelated errors, 7-3

open circuil, 7-3
over-range enor, 7-3
under+ange error, 7-3

module-related enors, 7-4
conditions at power-up, 7-4

ovsHange error, 7-3

European Union Dhectives, 3-3

configuration woró, 24

examples

basic applicalion example, 8-1 /
how lo address configwalion word,

how to address dah word, 4-4
how to address status word, ¡l-4

how to use PID insùuction, 6-3
scaling the dah word, 5-8
supplemenlary application example, 8-4
using alams to indicate status, 6-4

F

lault condition
at powerrrp, 1-3
during operation, 1-3

$lter, definilion, G-2

lilter frequenc¡ 'l-7
definition, È2
examining in status word, 5-13
setting in configuralion word, 5-4

FSR. Seefull scale tange

lullscale enor, definition, G-2

fullscale range, definition, G-2

G

gain drift, definition, G-2

gain enor. 9eefullscale enor

getting sladed, 2-1
procedure, 2-2
tools requked, 2-1

H

hazardous environment classification, A-2

heatconsiderations, 3-3

I

lD code, ¡l-1, C-l

inputchannel multiPlexing, 1-4

input data æaling, definition, G-2

input device typô, 5-.3

examining in slatus word, S13
setting in configuration word, Þ3

inputdevices
source impedance, 3-9
widng, 3-9

inputfilter. Seefilterfrequency'.
inputimage, 2-6

(,
I
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See also status word and data word
definition, G-2

input response lo slot disabling, 4-6

input spæifications, A-2

inputtypæ, A-2

installation, 3-1, 3-5
equþment required, 2-1
getling stañed, 2-1
heatand noise considerations, 3-3
localion inchassis, 24, ç2

L

LEDs, 1-2
channel status indicalors, 1-2
modulestalus indlcatot 1-2
state tables, 7-2

local conliguration, definilion, G-2

LSB, H
definition, G-2

M

memory map, tl-2, 4-.3

module fDcode, 24, 4-1,C,-1
how lo enter, 24, 4-1, C-l

module opention, l-4
module scan time

definition, G-2
minimizing, 5-4
response lo open chcuit, 5-4

module slatus LED, 2-6

module update lime
calculating, tl-S

definition, G-2
for number of channels enabled, ¡þ5
increased by reconfiguration, 5-4

rnultiplexer, delinition, G-2

multþlexing, 1-4

N

negative decimal values, Þ2
noise filtedng, tl-7

normal mode rejection, definilion, G-3

0
open+ircuit, 7-9

defining conditional state ol channel data,
5-3

downæale enable, F3
upscale enable, 5-3
zero,5-3

enor condition, 7-9
fault detection bit, 5-14

module response to, 5-4, F13

operalion
module, 1-4
system, 1-3

out+f-range erol, 7-3
over{ange enor, 5-14
under-range enor, 5-14

outputimage, 2-5, ¡þ.3

definition, G-3

output response to slot disabling, 4-6

oveHangeeror, S-14
lault indicator bit, 5-f 4

P

physical specificalions, A-1

PlDinputtype, $6
PID instruclion, 6-3

pinouldiagram, 3-6

Positive Decimal Values, D-1

power requirements, $-1

powef-up sequence, l-3
programming

alarms, 6-4
configuration settings, 2-5, 6-1

initialsetting, 6-l
PID instruction, 6-3

proportionalcounls input, 5-6

R

reconfiguralionlime, 4-6

remote configuration, delinition, G-3

removable terminal block, 1-2

removingthe module, 3-4

resolulion, definition, G-3

s
scaled-for-PlD, 5-6

æaling, def inition, G-.3

æaling input data. See input data scaling

scantime, G-2

self-locking tabs, 1-2

ì
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shield connections, 3-6, 3-g

slotdiubling, 4-€

software, 24, 4-1,C'-1

spæificalions, A-1
elect¡ical, A-1

environmental, A-2
¡nput, A-2
physical, A-1

stail+p lnstructions, 2-1

shtus bit

channelenable, 1-3
faultcondilion, 1-3
tlmeto reset, 4-6
timeto sel, 4-6

status LED. See channel status LED or
module status LED

statuswold
See also input image

addressing, 4-4
blt definition chail, 5-12
definition, G-3
module input image, 5-11

step response time
at filter frequency, 4-7
definition, G-.3

in choosing filter frequenc¡ $4
systemoperation, 1-3

T

terminal pinout diagram, 3{
leminalwidng, 3-6

whing inputs, 3-10

tools requlred for lnstallation, 2-1 r -
transducer

definition, G-.3

source impedance, 3-9
wiring, 9-10

troubleshootFtg

contacllng Allerr8radle¡ P-4
flowchail, 7-5
LED examination, 7-2

tum-ofrt¡me, /|-6

turnonlime, ¡l-6

two's complement binary numbers, D-l

u

under+ange enor, 5-14
fault bit, 5-14

update time, t[-5

See also channel update time; module

updatetime
effects of filter time setting, 'l-7
related to cut-ofi frequencY, çg

W

wiring, 3-1
touting considenalions, 3r3
termlnalwhing, 34

shieldconnections, 3-9

worksheet B-1
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Allen-Bradley, a Rækwell aulomation business, has been helping ils otstomers improve

productivily and quality lor more than 90 years. We design, manufactwe and support a broad

iange ol aulomation producls worldwide.They include logic processors, powerand molion conlrol

devices, operator interlaces, sensors and a variety of soflware. Rætwell is one of lhg world's

leading lechnology æmpanies.

Worldwide representat¡on.

Allen.BradleyHsadquarters, 1201 Souh Second Slreet, Milwaukee,W 53204USA,Tel: (1) 414382'2000 Fax (1) 414382'4444
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publication, those responsible for the application and use of this

control equipment must satisfy themselves that all necessary steps

have been taken to assure that each application and use meets all
performance and safety requirements, including any applicable laws,

regulations, codes and standards.

The illustrations, charts, sample programs and layout examples

shswn in this guideare intended solely for puryoses of example'

Since there are m¿rny variables and requirernents associated with any

particular installation, Allen-Bradley does not assume responsibility

or liability (to include intellectual proPerty liability) for actual use

based upon the examples shown in this publication.

Allen-Bradley publication SGI-l .1, Safety Guidelines for the

Application, Installation, and Maintenance of Solíd'State Control
(available from your local Allen-Bradley office), describes some

important differences between solid'state equipment and

electromechanical devices that should be taken into consideration

when applying products such as those described in this publication-

Reproduction of the contents of this copyrighted publication, in

whole or in part, without written permission oí Allen-Bradley
Company, Inc., is prohibited.

Throughout this manual we use notes to make you aware of safetJ i

considerations:

ATTENTION: Identifies information about practices
or circumstances that can lead to personal injury or
death, property damage or economic loss.

Attention statements help you to:

o identify ahazard

o avoid the hazard

o recognizetheconsequences

lmportant: Identifies information that is critical for successful

application and understanding of the product.

SIC. SLC 5ml. Sf¡ 5rî2, Sl¡ l0o. üd SI¡ 5u) ¡$ F¡dcm¡rÌs of AllcnBndlcy Compuy. lr.
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'lhe information below summarizes the changes to this rnanual since

if," f*, printing as 1746-NM003' Series B in February 1994' This

manual incorporates the Document Update from October 1995'

Tohelpyoufindnewinformationandupdatedinformationinthis
releasË of *," manual, we have included change bars as shown to the

right of this ParagraPh.

Summary of Ghanges

oi Changes

J
il

New lnformat¡on The table below lists sections that document new features and

additionalinformationaboutexistingfeatures'andshowswhereto
find this new information.

SeeForThisNew lnformatlon

Ouick Start lor Expedenced Users Ghapter 2

Whing Schematic fot Single-ended Analog lnPut
Chapter 3

Conneclions

I

a

ì

¡

iÞ

CE Cerlilicalion

Module lnput and Circuits

Chapter 3, A

0
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Updated lnformation Changes from the previous release that require you to perform a

f*".ãur" differenily or that require different equipment are listed

below:
r Determining YourPower Requirements table - added specialty

anddiscreteVOmodules(seechapter3'InstallingYourAnalog
Module).

o Additional information added to Grounding Your Cable section

(see chapter 3, Installing Your Analog Module)'

¡ Foil Shield and Drain Vfire diagram, Figure 3'11' has been

modified (see chapter 3, Installing Your Analog Module)'
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Contents of this Manual

Related Documentation
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Technical Product Assistance .

Your Questions or Comments on this Manual
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How to Use Analog

Types ol Analog Modules

1746'NlO4l and NIO4V Analog Combination Modules

1746-NO4l and NO4V Analog Output Modules

Chapter 2

Required Tools and EquiPment

Ghapter 3

European Union Directive Compliance ' ' '

P-1
P-1

P-2
P-6
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Overview

Quick Start
for Experienced Users

1-1
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2-1
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3-1
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3-3
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3-4
3-5
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3-6
3-6
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3-8
3-9
3-9

g-10

3-12
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3-14

lnstalling Your Analog
Module

EMGDirectives...
Determining Your Power Requhements for a Modular controller . . .

Determinin! your Power Requirements for a Fixed Controller . . . . .

lnstalting your Module

Removing the Analog Module Terminal Block

Configuring Your Module

switch settings lor the 1746'Nl4

Switch Settings for the 1746'NlO4l and NIO4V

Exlernal Power switch lor the 1746'NO4l and NO4V

Choosing a Slot in the Chassis

Wiring Considerations

System Widng Guidelines

Grounding Your Cable

Determining the Cable Length

Wiring the Analog Module

Labeling and lnstalling the

Grounding the Foil Shields and Drain Wires

Minimizing Electrical Noise on Analog Modules
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Testing Your Module

Programming Examples

lnterface between the Module and the Processor

Entering Module lD Codes

Addresslng Analog Modules

Bit LevelAddressing

Processor Update of Analog Data

Monitoring the lnput and Ouþut Data

Conveiling Analog lnput Data .

Converting Analog Output Data

System Considerations

Safe State for Outputs

Retentive Programming Option

Betentive Analog Output Example

Non-Retentive Analog Output Example

Dudng a Mode Change or Power Cycle

lnput Out-of-Range Detection

Response to Slot Disable

lnput Response to Slot Disable

Output Response to Slot Disable

lnput Channel Filtering

Ghapter 5

Testing the SLC 500 System

Sta[-up Procedures

lnspect the Analog Module

Disconnect Prime Movers (Motíon Devices)

Power Up the SLC 500 S,vstem .

Testing Analog lnputs

Testing Analog Outputs

Chapter 6

Addressing, Out-of-Range Detection, and Scaling of Analog lnputs .

Calculating lhe Linear Relationship

Calculating the Out-of-Range Flag

Using Standard Math

Using SCL lnstruction

Addressing and Scaling Outputs . . . . .

Calculating the Linear Relalionship

Using Standard Math

Scaling Offset when >32,767 or < 132,768

Calculatlng the Linear Relationship

Calculating the Shifted Linear Relationship

Using Standard Math

Scaling and Range Ghecking of Analog lnputs and Outpuls

Calculating the Linear Relationship
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4-2
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4-7
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4-10
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4-11
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4-12
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4-15

5-1

5-l
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5-2
5-3
5-4
ffi

6-1

6-2
6-2
6*4
6-5
ffi
ffi
6-8
6-9
6-9

6-10
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6-12
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Maintenance and SafetY
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Table of Contents

Specifications

N|O4L NIO4V, NO4l, and NO4V

Safety Consideralions When Troubleshooting

lnputs and OutPutsScaling and Range Checking ol Analog
Using Standard Math lnstructions

A-1

A-1

7-1
7-2

6-14

6-15

AppendixA

Analog Module SPecifications

General Specifications lor Nl4'

Chapter 7

P reventatlve Maintenance

" ì Optional Analog lnPuta Söfiware Galibration

Two's Complement BinarY
Numbers

Module lnput and OutPut
Circuits

Current-Loop lnput Specifications for Nl4, NlO4l' and NIO4V

Voltage lnput Specilications lor Nl4, NlO4l, and NlO4V

Current Output Specilications lor NlO4l and N04l

Voltage Output Specifications for NIO4V and NO4V

Appendix B

Positive Decimal Values

Negative Decimal Values

Appendix G

Calibrating an Analog lnput Channel . . .

Calculating the Software Calibration

Procedure

Example Ladder Diagram

Appendix D

lnput Chcuit lor 1746'N14, -NlO4l, and 'N|O4V Modules '

Voltage Output Gircuit for 1746'N|O4V Modules

Current Output Circuit for 1746-NlO4l Modules

lsolation Diagram . .

A€
A-3
A-4
A-s

B-1

B-2

C-1

Crz
Cr-z

C.-3

IÞ1

D-1

D-1

D-2
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Read this preface to familiarize yourself with the rest of the manual.

This preface covers the following topics:

o who should use this manual

¡ the purPose of this manual

. terms and abbreviations

r conventions used in this manual

Preface

Preîace

.Ë

Who Should Use this
Manual

Purpose of this Manual

use this manual if you are responsible for designing, installing,

programrning, or troubleshooting control systems that use

Allen-Bradley small logic controllers.

You should have a basic understanding of SLC 500* products. You

should understand programmable controllers and be able to interpret

the ladder logic insiruõtions required to control your application' If
you do not, contact your local Allen-Bradley representative for

information on available training courses before using this product.

This manual is a reference guide for the analog modules' It

describes the procedures you use to install the analog modules and

integrate them into your SLC 500 system'

Publicatbn 1746.64 - January I 996

I



P--2 Preface

For a complete listing of
A llen- B radley Indust rial

Allen-Bradley terminology, refer to the
Automation Glo s sary, Publication Number

ICCG-7.1.

A./D conversion - Generation of a digital value whose magnitude is
proportional to the instantaneous magnitude of an analog sþnal.

channel - Refers ro one of four smail-signal analog input interfaces
available on the module's terminal block. Each channei is
confïgured for connection to an RTD or potentiorneter input device,
and has its own diagnostic status word.

chassis - A hardware assembly that houses devices such as vo
modules, adapter modules, processor modules, and power supplies.

common Mode Rejection - Foranalog inputs, the maximum level
to which a common mode input voltage appears in the numerical
value read by the processor, expressed in dB.

common Mode voltage - For anarog inputs, the vortage difference
between the negative terminal and analog common during normal
differential operation.

Common Mode Voltage Range - For analog inputs, the largest
voltage difference allowed between either the positive or negative
terminal and analog common during normar differential op.rution.

D/A Conversion - Generation of an analog signal whose
instantaneous magnitude is proportional to themagnitude of adigital
value.

Differential operation - The difference in voltage between a
channel's positive terrninal and negative terminat.

Differential voltage, Maximum - The largesr voltage difference
allowed between the negative terminar and positive tãrminal during
normal differential operation.

Maximum Differential voltage - The largest voltage difference
allowed between the negative terminal and positive ierminal during
normal differential operation.

Full scale - The magnitude of voltage or current over which normal
operation is permined.

tu

C
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Preface P-A

Gain - Ratio of output signal to input signal magnitudes' The
..gain" of an analog input or output is the scale factor which provides

the nominal conversion relationship. Tlpicall¡ this is the slope of
the line when analog voltage or current is plotted versus the

conesponding digital codes. (see Gain Enor')

Gain Error - The ..gain" of an analog input or output is the scale

factor which provides the nominal conversion relationship. Typically,

this is the slope of the line when analog voltage of curent is plotted

versus the conesponding digital codes-

P.1

n

Actual Transle¡ Funclion
,1

NominalTransfer
Funclion

¡'s)
Gain error is the deviation of the scale factor or slope of the line

from the ideal or nominal value. Gain error is expressed in percent of
the input or outPut value.

Gain Error Drift - The effect of temperature on gain error is

expressed by gain error drift. As temperature varies from +25" C, the

polsible gain error increases. The gain error drift is specified in

percent of input or output value /" C.

Least Significant Bit (LSB) - The digit (or bit) in a binary word

(code) that carries the smallest value of weight. For the analog

modules, l6-bit two's complement binary codes are used in the vo
image in the card.

For analog inputs, the LSB is defined as the rightmost bit, bit 0, of
the 16-bit field. For analog outputs, the two rightmost bits are not

significant, and the LSB is defined as the third bit from the right, bit
2, of the 16-bit field.

Publaation 1 7,16€.4 - Jaruary I 996
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P-4 Preface

or rs a

of voltage or cunent values corresponding to digitat codes. For an

ideal analog input or output, the values lie in a straight line spaced by
a voltage or cunent corresponding to I LSB. Any deviation of the
converted input or actual output from this line is the linearity error of
the input or output. The linearity is expressed in percent of full scale
input or output.

Flgun P.2

Variation from slraight line due to Lineadty
Eror (exaggeraled)

Aclual Transler Func{ion

Nomlnal Transler
Func'lion

i

Number of Significant Bits - The power of two that represents the
total number of completely different digital codes an analog signal
can be converted into or generated from.

Offset - The steady-state deviation of a controlled variable from a
fixed setpoint.

Offset Error - For analog inputs, the offset error is the non-zero
digital code when zero voltage or zero current is applied to the input
terminals. For analog outputs, the offset error is the non-zero digital
code required to produce zero voltage or current at the output
terminals.

Figure P.3

Ofset Error (exaggeated)

Nominal Transfer Function

I

Actual Transler
Function

Offset Error Drift - The effect of temperature on offset error is
expressed by offset error drift. As temperature varies from +25o C,
the possible offset enor increases. The offset error drift is specified
in LSB /" C of full scale.

C
)
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Prelace P-5

"oî

Overall Accuracy - The worst case deviation of the output voltage

or current from the ideal over the full output range is the overall
accuracy. For inputs, the worst case deviation of the digital
representation of the input signal from the ideal over the full input
range is the overall accuracy. This is expressed in percent of full
scale.

Gain error, offset error, and linearity error all contribute to input and

output channel accuracy.

Repeatability - The closeness of agreement among repeated

the same variable under the same conditions.

Resolution - The nominal voltage or current increment that equals

the smallest change, step or level, detected or represented by the

analog channel.

Safe State - The state of the analog outputs entered when the

processor is not in RUN mode. The user must insure that this is a

safe state for the application.

Step Response - For inputs, the time required for the analog input

signal to reach 957o of its expected final value.

Update Time - For analog inputs, the time between updates to the

memory of the analog module of the digital value representing the

analog input signal"

For analog outputs, the time from the digital code being received at

the analog module to the analog output signal of the digital code

being output at the terminals of the output channel.

Publ¡calion 1746{.4 - January 1096



P-6 Preface

Table P.A

I

2

Conlents

Deæribes the purpose, background, and scope ol

this manual. Also spæilies lhe audience for whom

this manual is intended.

Deæribes how to use analog and lhe lypes ol

analog modules.

Serues as a Quick Slaft Guide lot the analog

module.

Describes how lo wire and install analog modules.

Describes how the module operates in a SLC 500

syslem and th€ application interface.

Describes how lo lest your module,

Provides example programs depicling lypical

applicalions for lhe analog module.

Provides preventfue maintenance ideas and salely

considerations,

Prcvides detailed technical specilications.

Describes Two's Complement Binary Numberc.

Describes how to calibrale your module using

soltwaþ offsets.

lnlemal wiring of the module's UO chculls

3

7

Appendix A

Appendix B

Appendix C

Appendix D

4

5

6

E*

Related Documentation

The following documents contain additional information concerning
Allen-Bradley SLC* and PLC@ products. To obtain a copy, contact
your local Allen-Bradley office or distributor.

f
Publication t746.0.4 - January 1 996

Module lnput and Oulput

Ckcuils

OplionalAnalog lnpul

Soflware Calibration

Two's Complement Binary

Numberc

Specilications

Mainlenance and Safety

Programming Examples

Testing Your Module

Module Operalion and

System Considentions

Quick Slad for

Expedenced Userc

lnstalling and Widng Your

Analog Module

Ovorviow
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Prelace P-7

Table P.B
,- a't

J
For

An overuiew of the SLC 500 lamily of products

A desoiplion on how to inotall and use your ModularSLC 500

programmable controller

A desoiplion on how to install and use your FxedSLC 500

controller

A proædural manual for technical personnel who use APS lo
control

A referenæ manualthat contains status lile data, instructlon

inlormation about APS

An introduclion to APS tor lirsþtime users, containing basic

Document
Number

1747-2.æ

1747.6.2

1747.N1001

1747.6.4

1747.6.11

1747-6.3

1747-NP002

1747-NM009

ABT.1747.TSGOO1

ABtt-l747-TSÌ21

ABr-r747-T550

ABT-1747.TSJ51

1n0-4.1

sGl-1.1

Published by the

National Fire

Protcction

Association of

Boston, MA.

sD499

AG-7.1

concepts bul focusing
allowing the reader lo
possible

A proædural and ¡elerence manual for technical personnel

who use an HHT to conlrd

An inlroduction to HHT for lirst-time users, conlainlng baslc

concepls bul focusing on simple tasks and exercises, and

allowing lhe reader to begin programming in the shorlest time

possible

A lraining and quick relerence guide to APS

A training and quick relerence guide to A.l.

A common procedures guide lo APS

A common procedures guide lo A.l.

lndepth information on grounding and widng Allen-Bradley

programmable controllers

A description of important ditlerences between solid-state

programmable controller producls and hard-wircd

electromechanical devices

An arlicle on wire sizes an¡J lypes for grounding eledrical

equipmenl

A complete listing of cunent Allen-Bradley documenlation,

including ordering instructions. Also indicates whether the

documenls are available on CD-ROM or in mulli'languages.

A of industdal automatíon lerms and abbrevialions

on simple tasks and exelcises, and

begin programming in the shorlest time

r4ä

Allen-Bradley lndustdal Aulomat¡on Glossary

Allen-Bradley Publicalion lndex

Nâtlonäl Electrlcal Code

Applicalion Consideralions for Solid.State Controls

Allen-Bradley Programmable Conlroller Grounding and

Wiring Guidelines

SLC 500 Family Common Procedu¡es Guide Using

Sedes-available on PASSPORT list price ol $50'00

A.l.

SLC 500 Family Common Procedures Guide Using

AP$-available on PASSPORT list pdce of $50.00

SLC S00loubleshooling Guide Using A.l.

Sedes-available on PASSPORI list price of $50.00

SLC 500 Soltware Programmer's Quick Relerence

Guide Using APS-available on PASSPORT,IiSt price

of $50.t10

Getting Stañed Guide for HHT

Allen-Bradley Hand-Held Terminal User Manual

Getting Started Guide lorAPS

Allen-Bradley Advanced Programming Softwate (APS)

Refelence Manual

(APS)Allen-Bradley Advanced Pogramming Soflware

User Manual

lnstallation & Opention Manuallor Fixed Hardware

Style Pngrammable Controllers

lnstallation & Openation Manuallor Modul* Hardware

Style Programmable Controllers

SLG 500 Syslem Overview

Read Thls Document

Publicalíon '174fi'6.4 - Jan¡¡arv 1006



P-8 Preface

Common Techniques
this Manual

Allen-Bradley Support

n The following conventions are used throughout this manual:

o Bulleted lists such as this one provide information, not procedural

steps.

¡ Numbered lists provide sequential steps or hierarchical

information.

o Italic type is used for emphasis.

o Tþxt in this f onÈ indicates words or phrases you should type-

We also use this convention to call attention to helpful information-

Allen-Bradley offers support services worldwide, with over75
Sales/Support Offices, 512 authorized Distributors and 260

authorized Systems Integrators located throughout the United States

alone, plus Allen-Bradley representatives in every majorcountry in
the world.

Local Product Support

Contact your local Allen-Bradley rePresentative for:

o sales and ordersupport

o product technical training

o warranty support

o support service agreements

Technical Product Assistance

If you need to contact Allen-Bradley for technical assistance, please

review the information in the Troubleshooting chapter first. Then

call your local Allen-Bradley representative.

Your Ouestions or Comments on this Manual

If you fïnd a problem with this manual, please notify us of it on the

enclosed Publication Problem Report.

If you have any suggestions for how this manual could be made

more useful to you, please contact us at the address below:

Allen-Bradþ Company, Inc.

Automation Group

Technical Communication, Dept. 602V, Tl22
P.O. Box 2086

Milwaukee, WI 53201-2086

ft
ì

,-.
t
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chapter I
)¿

How to Use Analog

Overview

This chapter describes how analog is used and provides two
application examples of analog. The types of available analog

modules and their related specifications are also described.

Analog refers to the representation of numerical quantities by thc

{3

are present in many forms. The following application shows atypical
use ofanalog.

In this application the processor controls the amount of fluid placed

in a holding tank by adjusting the percentage of the valve opening.

The valve is initially open 1007o. As the fluid level in the tank

approaches the preset point, the processor modifies the output to
degrade closing the valve 9O7o,807o, adjusting the valve to maintain

a set point.

Figure 1.1

Analog Oulput

Valve

<_

Level sensor cPU Analog U0
Module

Analog lnput

Publlcallon 1746{.4 - Januarv 1996
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1-2 Overview

14 Analog lnput

The 1746-M4 Analog Input module contains 4 analog input

channels that are user selectable per channel for voltage or cur¡ent to

support a variety of monitoring and controlling applications

1746-NlO4l and NIO4V Analog Combinatlon Modules

The NIO4I andNIO4V Analog Combination VO modules provide

two input and two output channels in a single slot module. The

1746-MO4I module contains two current or voltage inputs (user

selectable per channel), and two cunent outputs. The 176-NIO4V
module contains two current or voltage inputs (user selectable per

channel) and two voltage outputs.

I746-NO4! and NO4V Analog Output Modules

The NO4I and NO4V Analog Output Modules provide 4 analog

output channels. The NO4I module contains four current outputs-

The NO4V module contains four voltage outputs. Both of these

modules support a variety of monitoring and controlling
applications.

Table l.A

Extemal 24V dc Power

Supply Tolerance

24*10% at 195 mA ma.r.

(21.6 to 26.4V dc)o

24L10% at 
.l45 mAmax.

(21.6 to 26.4V dc)o

o Requhed tor some applhallons ll SLC 24V power ls al a premium.

For more specification information, refer to Appendix A.

tuCatalog

Nto4t

NIO4V

NO4V

Publlcailon U¡û&6.4 -January 1996

1746.

NANt4

NA

NA

N04l

C
I

NA 145 mA55 mA

4 voltage

oulputs, nol

individually

isolated

55 mA

4 current oulpuls,

nol individually

isolated

NA 195 mA

55 mA

2 voltage

oulputs, nol

individually

isolated

2 dilferential, voltage

or current selectable
perchannel, not

individually isolated

115 mA

2 dillerential, voltage

or current selectable

per channel, not

individually isolated

f45 mA55 mA

2 current oulpuls,

not individually

isolated

4 dlfferential, voltage

or qrrrent seledable
per channel, nol

lndtulduatly lsolated

85 mA35 mANA

lnput Ghannels per

llodule

Output

Channels pet

Module

Backplane Currcnt

D¡aw

5V (mu.) 24V (max.)



.l
Chapter ¿

'ì
Qulck Start
for Experienced Users

This chapter can help you to get started using analog. lMe base the
procedures here on the assumption that you have an understanding of
SLC 500 products. You should understand electronic process control
and be able to interpret the ladder logic instructions required to
generate the electronic signals that control your application.

Ë

Because it is a start-up guide for experienced users, this chapter does

no, contain detailed explanations about the procedures listed. It
does, however, reference other chapters in this book where you can

get more information.

If you have any questions or are unfamiliar with the terms used or
concepts presented in the procedural steps, ø/wøys read the
referenced clupters and other recommended documentation before
trying to apply the information.

This chapter:

o tells you what tools and equipment you need

o lists preliminary considerations

o describes when to conftgure the module

o explains how to install and wire the module

o discusses system power-up procedures

Have the following tools and equipment ready:

o small blade screwdriver

o an adequate length of cornmunication cable (Belden 8761) for
your specific application. (See chapter 3, Installing and Wiring
Your Analog Module for maximum cablc distanccs.)

o progra¡nmingequipment

Publlcation 17466.4 -January 199ô
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2-2 Quick Start

Check the contenls of shipplng box. Belerence

Unpack lhe shipping box making sure lhat the contents include:

.Analog UO module (Catalog Number 17'16- Sedes)
¡user manual (Publicalion 1746-6.4)
lf the contonts are incomplete, call your læalAllen-Bnadley representalive lor assislance.

RelerenceDetermlne your power requhements for lhe modular controller.

Review lhe power requirements ol your system to seo that your chassis supports placement of lhe

analog module.
r For modular slyle systems. calculale lhe lotal bad on lhe system power suppV usir€ lhs procedure described in

he SLC lnslalhlion & Qeralion Manual lor moduhr style conüollerc (Publ'rcalion Numbet 1747-ô.2) or lhe SLC
5(X) Famlly Syslem Overuþw (Publicat¡on Number 1747-230).

. Fo¡ fted SLC 5$ conlroll€rs, rêtsr to lable 3.8 on page 3-3.

Gatalog Number
External 24V dc Power

Supply Tolerance

1746-Nt4

1746.N104¡ NA

1746.Nt04V NA

174SNO4|
24+10% a|195 mA max.

(21.6 to 26.4V dc)o

t746.NO4V
24 +10% at 145 mA max.

,., . .¿1l
(zr.o to zo.,+v qcr-

O 
Fequhedforsomeappllcations.

Chapler 3
(lnstalling and

Wiñng Your

Analog ìtodule)

Appendlx A
(Specllicafíons)

NA tu
I

C

Publication t7466.4 -January 1996
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145 mA55 mA

195 mA55 mA

lfSmA55 mA

145 mA55 mA

85 mA35 mA

Backplane Cufrent
D¡aw

5V (max.) 24V (maxJ



Quick Start 2-g

í-ì-)

Eaclr analoE input dannel can be configured for either voltags of cur€nt. Locate lho D¡P

swilches oriyoür module and sel lhem lór your applicallon.

ChapletS
(lnstalllng and

lMrlngYur
Analog ìtoùle)

I Ot't - Conligwes channel for cunenl lnpul

! Off - Conligures channel for voltage inpul

Curenl

Conligurethe module using the DIP switches (analog lnputs only). Relerence

t746.N14

t746.Nto4t, NIO4V

t746-NO{1, N04V

Switch2=ChannelI
Switc'h 3 = Channel2
Switch4=Ghannel3

q3
24V dc
Power

Selsclor

Voltage

Cursnl

Voltage

Exlemal

Backplane

Switch I =Channel0
Switch2=Channell

Swl

_1234

innnD

fûñ

Publknllon 1746-6,4- January 1996



24 Quick Start

ReÍerencalnstallyour module.

When seleoting a slol for an analog module, posilion lhe module:

.ln a slot away fiom ac or high voltage dc modules

.ln the chassló dosest to the-bottomï he enclosurc where thE SLC 500 syslem is ¡nstalled

. away from the chassh power supply if installed in a modular syslem

Chapler 3
(lnstalling and

WtingYwr
Analog ModulQ

A ATTENIION: Never install, remove, or wire

modules with power applied to the chassis or
devices wired to the module.

Make sure system power is oft lhen insert the analog module into your 174ô chassìs.

ln lhis example proccdure, local slol 1 is selecled'

Top and Bottom Module

Release(s)

fr
card Guide'..

-\,
¡

I
:

!l

)
t
¡

-æ

ê-
d

doÞ
E

-

I

doõdo

Publlcatlon 1746€.4 - January 1996
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Quick Stad 2-5

i,' 
., 

)

tmpoñant Follow these guidelines when widng lhe module.

. Use ehielded communication cable (Belden 8761) and keep length as short as

Possible.
.Connect only one end of lhe cabþ shield lo earth ground.
oChannels arã nol isolated fiom each olher. All analog commons are ænnected

together intemally.

'The module does not provide power for analog inputs.
. Use a powet supply that matches the transmitter (sensor) specilications.

Chaptet 3
(lnslalling and

Wirlng Your

Analog Module)

ìtVire the module. Rcfercncc

+

source

analog
source

analog

lN0+
tN0-
ANLCOM
lNl+
tNl-
ANLCOM

lN2+
lN2-
ANLCOM
lN3+
tN3-
ANLCOM

lN0+
tN 0-
ANLCOM

lNl+
tN 1-
ANLCOM

not used
OUTO
ANLCOM

ground

ground

Jumper unused
inpuls.

earlh

Nt04r & Nr04v +

-{þ analog
soufce

earth
ground

Jumper unused
inputs.

N04t & NO4V

furalog commons are inlemally ænnecled
in lhe module. Channels are nol isolated
hom each olhe¡.

24V dc power supply if
exlernal power is selected. 'l
Cable length kom exlemal I
24V dc power supply to analog l*
module musl be less than 10m.1

earth
ground

earth

eadh
grcund

Ext. pwr.
sup.

Do not
unused outpuls.

not used
OUT 1

ANLCOM

+24V dc
dcCOM

OUTO
ANLCOM

OUT 1

ANLCOM

OUT2
ANLCOM

OUTs
ANLCOM

Do not jumper
unused oulpuls.

Publlcalion 1746-6.4 -January 199ô
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00
10
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c 2-8 Quick Start

RefennceConflgure system UO configuratlon.

Conflgure yoursystem U0 conllguration for the padicular slot the analog module is in. When

assigning an V0 module to a slot location, select lhe module from lhe displayed list. ll not listed,

select OTt Etl al the bottom of the list and enter lhe module's lD code at the prompt.

Catalog No

174SN14 4401

1746-NtO4l 3201

l746.NiO4V 3202

1746-NO4l 5401

r746-NO4V 5402

Chapter4
(Module Operatìon

and Syslem

Consfuleraîions)

Chapter 5
(TeslingYour

Module)

ATTENTION: Machine motion during system

checkout can be hazardous to personnel. During
all checkout procedures, you must disconnect all
devices which, when energized, might cause

machine motion.

Apply power lo the fixed or modular system. The analog module LED (red) should be illuminated,

indicating lhat lhe module is receiving 24V dc power.

Publlcallon f 7466.4-January 1996
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Understanding analog inputs. Relerence

Analog ¡nputs converl ønent and vottage signals into 16-bit (muJ lntegetvalues and plaæ them in

ths ¡nput ¡mage lor lhe slot lhat the analog module resides in.

Quick Start 2-7

!:e.1

l:e.0

Address

lnput Channel 1

Nl04t, Nlo4v

Channel 0

l:e.2

Address

l:e.1

l:e.0

Ntl

Channel 2

lnpul Channel 1

Channel 0

Chapter 4

(Múule Operatlon

and Systen

Consldenllons)

e=slot number

lnteger

Range

-10V dc to +10V dc {2,768 to+32,767

0 to 10V dc 0 to 32,767t10V dc

0lo 5V dc 0 to 16, 384

l loSVdc 3,277 to 16,384

-20 mA to +20 mA -16,384 to +16,384

0to20mA 0 to 16,384t20 mA

4lo 20 mA 3,22 to 16,384

Analog outpuÌs converl 16-bit inleger values plaæd in lhê output image to voltage or current signals

lor ths slot lhat lhe analog card is in.

Voltage/Gurent

,d.ì)

Chapter 4

(Module Operation

and Systen

Considerations)

Address N04

O:e.0 Oulput Channel 0

O:e.1 Output Channel 1

O:e.2 Ohannel 2

O:e.3 Channel 3

NO4t, NlO4l

Cunent Range
Representation lor

Output lTord

0to2l mA 0 to 32,764

0lo 20 mA 0 to 31, 208

4to20mA 6,242 lo 31,208

Addrcss Nto4t, Nl04v

O:e.0 Output Channel 0

O:e.1 Output Channel 1

Voltage Bange

-10 to +lOV dc -32,768 to+32,764

0 to 10V dc 0 to 32,764

0toSVdc 0 to 16,384

l loSVdc 3,277 to 1ô,384

Nto4v

Decimal Representation f or

Oulput Word

Publicalion t746€.4 - January 1996
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24 Quick Start

ReferencrWrite ladder loglc to process the module's analog data.

Several proglamming examples are provided in chapler 6lhat demonslrale how lo scale lhe aw
dala fnm lhe analog card lnto englneerlng unlls such as psl, percenl, elc. Sludy lhese examples and

apply hem to your application as appropdate.

Publ¡cation 1il8{.4 - January 1996
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Tb obtain the maximum performance from an analog module, proper

module installation is im¡nrative. This chapter describes the
procedures that you must follow to install the analog module in an

SLC 500 system. The following items are described:

. European Union Directive Compliance

{ìtr:)

Chapter 3
lnstalling and Wiring Your
Analog Module

Ë

o configuring your module

. selecting a slot in the chassis

o installing your module

o wiring considerations

system wiring guidelines

grounding your cable

- determining the cable length

r wiring the analog module

r minimizing electrical noise on the analog module

If this product is installed within the European Union or EEA
regions and has the CE mark, the following regulations apply.

EMC Direclives

This product is tested to meet Council Directive 89l336tEEC
Electromagnetic Compatibility (EMC) and the following standards,

in whole or in part, documented in a technical construction file:

o EN 50081-2
EMC - Generic Emission Standard, Pa*2- Industrial
Environment

. EN 50082-2
EMC - Generic Immunity Standard, Part? - Industrial
Environment

This product is intended for use in an industrial environment.

Publicalion 1746€.4 - Januaç1996

European Union Directive
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v2 lnstalling and Wirlng Your Analog Module

Requirements for a
Modular Controller

requlfe
bacþlane of the SLC 500 system. However, the NO4I and NO4V
analog modules can use an extemal 24Y dc powersupply. This
eliminates the24Y dc backplane power requirement, providing
conflrguration flexibility if SLC power supply loading is critical.
These two modules provide user-supplied external24Y dcpower
supply connections. o

The following table shows the power requirements for each analog

module using backplane power. Use this table to calculate the total
load on the modular system power supply. For rnore information
refer to the Installation & Operation Manual for modular controllers

lmpoilant: The analog modules do not supply loop power for the

input device. You must supply the appropriate loop
power for loop-powered input devices.

Table 3.A

Number 2{ Volt Curent

1746.N14 85mA

1746-Nlo4l 145 mA

174ô-NlO4V 115 mA

1746-NO4l 195 mA@

t746.NO4V 145 mA@
tu

o Th" 24Y dc user power connection on a fixed SLC 500 can
power an NO4I oi NO4V analog module. However, the
iegulatiort of the 24Y dc userconnection on a modularSLC 500
power supply, Catalog Number 1746-Pl, -P2, -P4 is outside of
ihe reouiie'mãnts of th-e NO4I and NO4V anaioe modules and
cannof be used.

@ Orit these values from your SLC power supply toading
calculations if you decide to use an extemal power supply.

C
,l

55 mA

55 mA

55 mA

55 mA

35 mA

5 Volt Curent

Publicâlion f 746.6.4 - January 1996



lnstalling and Wiring Your Analog Module 3-3

\
/

Determining Your Power
Requirements for a Fixed
Gontroller

The following chart provides available analog module combinations

in the expansion chassis of a fixed controller.

Tablc 3.8

o

a

N14

a

a

a

a

a

a

a

a

a

a

a

a

a

a

, *(ü
valid combinalion

hvalid combinalion

valid combinalion when used wilh
exlemal power supply

a

a

a

a

a

a

a

a

a

a

BASIG nel = Basic Modulo is supplying power lo an
AlC. No olher device requiring power ls connecled
to lheAlC.

a

a

a

a

a

a

a

,i

avaa

aa aV

vVa

a vv
aa av
ao av

aVaa

vvvv
vvV v
v V

aa aV
aa aV

vva

vV

avaa

v v
V v
V V

Vv
v v

vv
Vv
vva

a aVa

vV

V

vVa

aVaa

Vaa a

va v
voa a

Vaa a

aa av
aa aV

a Ova

a aVa

vv
vV

aVaa

vaa a

avaa

vaa a

Vaa a

aa oV

aa a

Nt04l NO4VNO4rNto4v

a

v
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3F4 lnstalling and Wir¡ng Your Analog Module

external 24Y dc power supply connections. When the
NO4I module is used in a fixed controller, you must
provide an external power supply.

V/hen the NO4I or NO4V is used with an external 24Y dc power
supply and is placed in a fixed controller expansion chassis, it is
compatible with those modules noted in the compatibility chart on
the previous page.o \Vhen set for external power, the module will
only draw the 5V current off the backplane. Refer to the next section
for details on how to configure your module for extemal power.

@ Th" 24Y dc user power connection on a fixed SLC 500 can
power an NO4I or NO4V analog module. However, the
regulation of the 24V dc user connection on a modular SLC 500
power supply, Catalog Number 1746-Pl, -P2, and'P4 is outside
of the requirements of the NO4I and NO4V analog modules and
cannot be used.

Configuring Your Module

Publicallon 1746.6,4 - January 1996

ATTENTION: Care should be taken to avoid
connecting a voltage source to a channel configured for
current input. Improper module operation or damage
to the module can occur.

The NI4, NIO4I and MO4V analog modules have user selectable
DIP switch settings which allow you to configure the input channels
as either current or voltage inputs. The switches are located on the
analog module board. The following illustration shows the ON and
OFF switch settings. Switch orientation is also provided on the
nameplate of the module.

Flgure 3.1

I Oru - Conligurcs channel lorcunent input

I Off - Configwes channel lor voltage lnput

,fu

Switch Settings for the 1746-Nl4

The NI4 has 4 individual DIP switches that control the input mode of
input channels 0 through 3. A switch in the ON position configures
the channel forcunent input. A switch in the OFFposition
configures the channel for voltage input.

C
I



lnstalllng and Wirlng Your Analog Module H

tl Flgwe 3.2

Currenl

Switch I = Channel0
Switch2=Channell
Swilch 3 = Channel2
Swilch 4 = ChannelS

Voltage

Switch Settings ïor the 1746.N1041 and'Nl04V

The NIO4I and NIO4V have2 individual switches labeled I and2-
These switches control the input mode of input channel 0 and l. A

-1234
in nr¡

rË

switch in the OFF position configures the channel for voltage input.

Flgure 3.3

Current

Switch t = Channel0
Switch 2 = Channell

Vollage

External Power Switch for the 1746'N04land -NO4V

The NO4I and NO4V analog outPut modules have an extemal

24Y dc power switch, Srffl, which gives you the option of using an

externaipower supply.o In the UP position, Power is drawn from an

external power source. In the DOWN position, power is drawn from
the backplane of the module. The switch is located on the analog

module board. Switch orientation is also provided on the nameplate

of the module.

Figure 3.4

Extemal

24V dc
Power

Selector

Swl

Backplane

o The 24Y dc userpowerconnection on afixed SLC 500can'
Dower an NO4I oi NO4V analog module. However' the
iesulation of the 24Y dcuser connection on a modular SLC 500
od'wer supplv. Cataloe Number t746-Pl, -P2, is outside of the
ïequiremèitõ'of tne Nb4I and NO4V analog modules and
cañnot be used.

^12

iDn
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3-6 lnstalling and Wlring Your Analog Module

Chassis

lnstalling Your Module

ATTENTION: Never install, remove, or wire
modules with power applied to the chassis. Also, do
not expose analog modules to surfaces or other areas
that may typically hold an electrostatic charge.
Electrostatic charges can destroy the analog circuitry.

the chassis: ambient temperature and electrical noise. Consider the

following conditions when selecting a slot for an analog module.

Position the module:

o in a slot away from ac or high voltage dc module

r in the chassis closest to the bottom of the enclosure where the

SLC 500 system is installed

o away from the chassis power supply if installed in a modular
system

All modules are rnounted in a single slot. Remember that in a

modular system the processor always occupies the first slot of the

first chassis.

ïVhen installing the analog module in a chassis, it is not necessary to
remove the terminal block from the module. However, if the tenninal
block is removed, use the write-on label located on the side of the
terminal block to identify the module location and type.

Figure 3.5

Temlnal Block

î
\
)

Publicallon 
.174&6,4 
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lmportanh The potentiometer sets the voltage during factory
calibration to 2.5 volts. It is set and sealed at the factory
and does not require any adjustments.

l. Verify that all switches are set corectly for the application.

lnstalling and Wring Your Analog Module

for

l

--, 
)

,'

ç7

ATTENTION: Care should be taken to avoid
to a channel

Removing the Analog Module Terminal Block

To remove the terminal block, grasp it on the top and bottom and
pull outward and down.

a

r'nì

2. Align the circuit board of the analog module with the card guide

of the chassis (Figure 3.6).

3. Slide the module in until both top and bottom retaining clips are

secured.

4. To remove the module, depress the retaining clips at the top and

bottom of the module and slide the module out.

Flgure 3.6

Top and Bottom Module Release(s)

Card Guide '.

ct êl
ct
c,

6tr9
dctct
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3-8 lnstalling and Wiring Your Analog Module

Vüirin g Considerations The following section provides system wiring guidelines, how to
ground yourBelden cable, and how to determine the cable length.

^ 
ATTENTION: Before wiring any analog module,

tt disconnect power from the SLC 500 system and from

¿f\ 
any other sôurce to the analog module.

System lViring Guidelines

Use the following guidelines in planning the system wiring for the

analog modules:

e all analog coflrmon terminals (ANL COM) are electrically
connected inside the module. ANL COM is nof connected to
earth ground inside the module.

r voltages on IN+ and IN- terminals must remâin within t 20 Volts

with respect to ANL COM to ensure proper input channel

operation. This is true for current and voltage input channel

operation.

o voltage outputs (OUT 0 and OUT l) of the NIO4V and NO4V
are referenced to ANL COM. Load resistance (Rl) for a voltage

output channel must be equal to or greater than I K ohms.

. current output channels (OUT 0 and OUT 1) of the NIO4I and

NO4I source current that retums to ANL COM. Load resistance
(Rl) for a current output channel must remain between 0 and 500

ohms.

tu

-\x
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lnstalling and Wiring Your Analog Module 3-9

i -\'') Grounding Your Cable

Belden cable #8761 has two signal wires (black and clear), one drain

wire and a foil shield. Refer to Figure 3.7. The drain wire and foil
shield must be grounded at one end of the cable. Do not earth ground

the drain wire and foil shield atboth ends of the cable.

,*Þ

Input Channel - Use a chassis mounting tab as a ground for the

drain wire and foil shield.

Output Channel - Ground the drain wire and foil shield at the

analog load.

Important: If you cannot ground the output at

ground the drain wire and foil shield at the chassis

mounting tab. Do not connect the foil shield or drain
wire to the analog terminal block. They must be

connected to an earth ground, which is not provided at

the analog module.

Figure 3.7

Belden Cable #8761

FoilShield

lnsulalion Black Wire

OearWire
Drain Wire

Determining the Cable Length

Determine the length of cable you will need to connect a channel to

its input or output device. Remember to leave additional length to

route the drain wire and foil shield for earth grounding.

Publ'lcalion 17i16{.4 - January 1996



3-10 lnslalling and Wldng Your Analog Module

following wiring procedurc. Belden cable #8761 is recommended

when wiring analog modules. This section assumes that you have

properþ installed the analog module.

a, ATTENTION: Before wiring any analog module,
,l disconnect power from the SLC 500 system and from

¡f\ 
o,l òitt"r sôurce to the analog module.

To wire your analog module follow these steps and refer to Figures

3.8 and 3.9.

1. Designate the end of the cable where the drain wire and foil
shield is earth grounded as END l. Designate the other end as

END 2.

2. At each end of the cable strip some casing to expose the

individual wires.

3. Trim the signal wires to 2 inch lengths. Strip about 3/16 inch

(4.76mm) of insulation away to expose the end of the wire'

4. At End l, twist the drain wire and foil shield together, bend them

away from the cable, and apply shrink wrap.

5. At End},cut rhe drain wire and foil shield back to the cable and

apply shrink wraP.

6. Connect the signal wires (black and clear) to the terminal block

and the input and output devices. The recommended maximum

torque is 5 lb.-in (0.565 NM) for all terminals.

o If the foil shield and drain wire of the channel are grounded at

the sourcing device, make sure End 2 of the cable is connected

to the terminal block.
r If the foil shield and drain wire are grounded at the chassis

mounting tab, make sure End I is connected to the terminal

block.

7. Repeat steps I through 6 for each channel on the analog module.

Jumper the unused plus (+), minus (-) and common terminals of
each input channel individually. Unused output and common

terminals should be left unconnected.

r

C
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lnstalllng and Wdng Your Analog Module 3-11

Figures 3.8 and 3.9 depict the proper cable preparation for END I
and END 2. Shrink wrap is applied to each cable end. Make sure the
foil shield and drain wires on END I are long enough to ¡each their
designated earth ground points.

Flgure 3.8

Gable Prcparallon

END 1

ï

lnsulation

Flgure3.9

END 2

lnsulation

ClearWhe

Clear Wire

Bla*Wre

BladrWire

,

Publication 17'16€.4 - January I 996



ç12 lnstalling and Wirlng Your Analog Module

Term Blockina

Publicatlon 1746€.4 - January 1 990

will help ensure that it is installed on the correct module.

Flgure 3.10

lerminal Block

Note: The blackdot on the terminalblock
label indicates the position of terminal 0.

Once you have wired your analog module and properly labeled the

terminal block, install the terminal block on the analog module. To

install the terminal block:

1. Align the terminal block with the receptacle'

2. Insert the terminal block and press firmly at the top and bottom

until it is properly secured.

You are now ready to earth ground your foil shield and drain wire

from each cable. Do not connect the foil shield or drain wire to the

analog module terminal block. The foil shield and drain wire must be

connected to earth ground, which is not available on the terminal

block. Refer to Figure 3.1I for wiring diagrarns of the analog

modules.

C
Grounding the Foil Shields
and Drain Wires
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Flgure 3.11,'ttl
J

Wking Diagram
(showing dlfferenllal lnpuls)

Nt4 +

analog
s0ufoe

Nto4t & Nto4v +
analog
s0urce

Analog æmmons are inlernally connecled
in lhe module. Channels are ñot isolated
f¡om each olher.

N04l & N04V 24V dc power supply ir -t
extemal oower is selected. I
Cable bñgth from external I
24V dc power supply to analog I
module musl be less than 10m. J

tN2-
ANLCOM

lN3+
lN3-
ANLCOM

lN0+
lN 0-
ANLCOM

lNl+
tN 1-
ANLCOM

not used
otfi0
ANLCOM

not used
OUT 1

ANLCOM

+24V dc

dcCOM

OUTO
ANLCOM

OUT 1

ANLCOM

OUT 2
ANLCOM

OIJTS
ANLCOM

+
analog
s0urce

earth
gnund

ea¡lh

ground

ground

ground

lN 0+
tN 0-
ANLCOM

lN1+
tN 1-
ANLCOM

Jumper unused
inpuls.

earlh

I Jumper unused
inputs.

Do noljumper
unused oulpuls.

earth

+: Exl.pwr.
r SUp.

earlh

earlh
Do not iumper

unused ouþuls.
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3-14 lnstalling and Wirlng Your Analog Module

Flgurc 3.12

trüdng Schemallcs lor 2, 3, and 4'IUke Analog lnput Devlces

rmportantn:iiJ'ß,'sff jí"f;iHi?.H3,ï3i'?ii3åilt1ïålio'Jii.*.

2-Wìre Transmitter

3-WkeTnnsmitter

4-Wire Tnnsmilter

.t
i.. r

ii r'
'lÍ

.l ii
ùc

LÙ
I

C
j

lN+
tN-
ANL

+ +

Transmitter
Supply Signal Module

Power *
Supply _

i

it

I
;r
:iI
Ilt
,.
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Flgure 3.13

HÍîE 
ti$T.llc for slngle+ndedÂnalos lnput

When widng singleended analog input deviæs to lhe analog input card, lhe number of tolalwhes
neoessary can be limiled by using lhe ANALOG COMMON tèrminal. Note thal differenlial inputs are
more immune to nolse than slnglecnded inpuls.

Nt4

!t

,.J;

'iT
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ifÌ
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'fl:ì
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+ Ground

lN0-
ANLCOM
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tN3-
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lN0+
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Supply -

Transmitter
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I

Publlcation 17¡16-6.4- January 1996



3-16 lnstalling and Wirlng Your Analog Module

m
Noise

on

0n Modules significantly reduce the effects of electrical noise on

However, because of the variety of applications and

input signals.
environments

where analog mo<lules are installed and operating, it is impossiblo to

ensure that all environmental noise will be removed by the input

filters.

Although it is not the purpose of this manual to address SLC 500

system procedures, several specific steps can be taken to help reduce

the effects of environmental noise on analog signals:

o install the SLC 500 system in a properly rated (i.e.' NEMA)

enclosure. Make sure that the SLC 500 system is properþ

grounded.

o use Belden cable #8?61 for wiring the analog modules making

sure that the drain wire and foil shield are properly earth

grounded.

o route the Belden cable separate from any other wiring. Additional

noise immunity can be obtained by routing the cables in grounded

conduit.

o group analog and low voltage dc modules away from ac UO or

high voltage dc modules.

A system may malfunction due to a change in the operating

environment after a period of time.'We recommend periodically

checking system operation, particularly when new machinery or

other noise sources are installed near the SLC 500 system. For

further details on system installation and startup refer to:

o Mortutar Hardware Style Installation & Operation Manual

^ D:-^l Ll^-J..,^-^ Qr.,ta fnotallalin¡ ,Qr fìnerqtirrn Men¡rnl? l'¡Jlç\¡ ¡la¡ll¡w09 utt¡v l¡¡ùtq¡¡4!¡v¡r w

o Safety Guidelines for the Application, Installation Maintenance

of Solid State Control - A-B Publication SGI-I.1.

tu

-\¡i
)
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Chapter 4
Module Operation and System
Gonsiderations

After successfully installing your analog module, consider its
operation within the SLC 500 system and in a specific application.
This chapter describes:

lnterface between lhe Module and Processor

, \

a

o addressing analog modules

o processor update of analog data

. monitoring the input and output data

o converting analog inputs

o converting analog outputs

System Consideratlons

o safe state for outputs

. retentiveprogramming

o input out-of-range detection

. response to slot disable

o input channel filtering

P$licalion 1748-6.4 - January 1996



4-2 Module Operation and System Considerations

lnterface between the
Module and the Processor

Publicallon t7¡lô6.4 - January 1990

fiiis section

system.

to set up an

Entering Module lD Codes

When configuring an analog module for an SLC 500 system using

you, prog*ming software, a list of the different UO modules'

ín"Uåinf tn, unulog modules, is most likely proviad {g yol' If a
list is noiprovided, you need to enter the module identification code

when conhguring the slot. Refer to the table below for the

appropriate analog module ID code.

Using the Hand-Held Terminal (HHÐ firmware vl 'l' enter the

proplMODULE ID CODE underthe "other" selection. Version 2.0

à, lut", of the H¡IT firmware provides a list of VO modules. Refer to

the following publications for complete information:

o your programming software's user manual

o the Hand-Held Tþrrninal User Manual

Table 4.4

Calalog No. Module lD Code

1746-Nl4

1746-Nl04l

1746-Nl04v

1746-NO4l

1746-N04V

4401

3201

5401

5402

3202
6

Addtessing Analog Modules

NI4 - Each input channel of the NI4 is addressed as a single word in

the input imagl tabte. The NI4 uses a total of 4 words in the input

image table. Th" 
"onu"rted 

values from channels 0 through 3 are

addiessed as input words 0 through 3 respectively for the slot where

the module resides.

Example - If you want to address input channel2 of the NI4 in slot

4, you would address it as input word 2 in slot 4 $:a'2)'

NIO4I and NIO4V - Each input channel of the NIO4I and NIO4V

is addressed as a single word in the input image table and each-

ourpu, channel of thã module is addressed as a single word in the

ourþ, image table. Both the NIO4I and NIO4V use a total of 2 input

words and 2 outPut words.

The converted input values from input channels 0 and I are

addressed 
"s 

*orãs 0 and I of the slot where the module resides' The

outpu, values for the outPut channels 0 1d 1 are addressed as output

*oidr 0 and I of the slot where the module resides'

C



Module Operatlon and System Conslderations ¿r-€

Example - If you want to address output channel 0 of the NIO4I in
slot 3, you would address it as output word 0 in slot 3 (O:3.0).

NO4I and NO4V - Each output channel of the NO4I and NO4V is
addressed as a single word in the output image table. Both modules
use a total of 4 output words. The converted output values from
output channels 0 through 3 are addressed as words 0 through 3

respectively for the slot where the module resides.

Example - If you want to address output channel 3 of the NO4I in
slot 3, you would address it as output word 3 in slot 3 (O:3.3).

5þ

)J
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44 Module Operation and System Consideratlons

Figure 4.1 shows VO

Floup 4..|
lifdresslng your Module

slc 500
SLC5/0l or5/02
Data Files

lnput
lmage

Slot e

Outpul
lmage

lnout+- ---+-

1746-Nl4
Analog lnput Module

lnput Channel 3

lnput Channel 2

lnput Channel 1

lnput Ghannel 0

Bir 15 Bir 0

Output Channel 1

Output Channel 0

Bit ls Bil0

lnput Channel 1

lnput Channel 0

Bir 15 Bir0

Output Channel 3

Output Channel 2

Output Channel I

Output Channel 0

B¡t 15 Bit 0

Word0

Word I

Word 2

Word 3

Address

l:e.0

l:e.1

l:e.2

he.3

sLc 500
SLC 5/01 or5/02
Dala Files

1746-NtO4l& NIO4V
Analog Combination Modules

Slot e

lnput
lmage

- 
stoìã--

Output
lmage

sLc 500
SLC 5/01 or 5/02
Dala Files
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OuloutÐ::=- -*
Output
lmage 2
words

<- Input <-

Word 0

Word 1

Address

0:e.0

O:e.1

i
-ú .ii
iìj
j: :
ì: 

,,1

t: ii
t,i l;

"ì ¡i;
l ii:rl .iñ$

6
Word0

Word 1

Word 0

Word 1

Word 2

Word 3

l:e.0

te.1

Address

O:e.0

O:e.1

O:e.2

O:e.3

1746-N04t & NO4V
Analog Oulput Modules

Output
Scan

0ulput
lmage
4 words

----->

e = slol # of module

lnpul
lmage

4 words

lnpul
lmage 2
words

lmage
lnpul

Slot e

lmage
0ulput
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i 'l
Bit Level Addressing

The following bit maps show bit level addressing for the analog

inputs and outputs. The input channel converter resolution is 16 bits,

or I word. The output channel converter resolution is 14 bits and is

loaded from the most significant 14 bits of the associated output

word.

The two least significant bits (O:e.0/0 and O:e.O/l) of the output

word have no effect on the actual output value.

Figure 4.2
174&,N14

CH O INPIJT .le.0
ls 14 13 12 11 10 I I 7 6 5 4 3 2 1 0

CH 1 INPUT .ITIle.l
15141312111098765492 0

le.2 CH 2 INPUT

15141312111098765492 0

l:e.3

1746.NtO41 & Nl04V

PH s INPUT .
015 14 13 12 11 10 I I 7 6 5 4 3 2 1

lsbmsb

O:e.0
Xx

. cH o QUTPUï

15141312lf109876 543210
xxCH I OUTPUTIIIIO:e.l

't5 14

msb

13121110987654321 0

lsb

[e.0 .cH o hrPur .

015 14 13 12 11 10 I I 7 6 5 4 3 2 1

CH 1 INPUT
l:e.1

1746.NO4r & NO4V

15141312r1109876 543210

msb lsb

O:e.0 XX
. CH O QUTPUT

1514131211109876 543210
O:e.l XX

. CH T QUTPUT

15141312111098765 43210
O:e.2

xX
. cH 2 SUTPUT

ls141312111098765 49210
Xx

. cH 3 9UTPUI
15141312tl1098765 43210

e = slot # of module

x= bitnotused

O:e,3
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The analog input and output data is updated by thc processor once

during each scan of the user program. The table below shows typical

analog update scan times and the number of input and output bits for
the specified modules.

If an application requires processor updates of the analog data more

frequently than once per scan, use an Immediate Input or an

Immediate Output instruction. An Immediate Input or Output
instruction typically updates 16 bits (or 1 analog channel) in I
millisecond.

Refer to your programming software's user manual or Hand-Held

Tbrminal User Manual for more information.

Table 4.8

Tlplcal Tlme lor Analog Date Upd¡tes

to the Plocæsor's lnput and Oulput lmage

Once per processor scan
(Automalic)

Using immediate lnput or Oulput
lnslruction

10 milliseconds
lK program

1 millisecond per analog
channel

Table 4.C

Number ol lnput and Outpul Bils
Represenllng Analog Dala

[Þscrlptlon Ouþut Blts

Nl4Ol and Nl04V
(2 input and 2 Oulput

channels)

NO4l and N04V

Monitoring the lnput and Output Data

The analog input and output data can be monitored in several

different radices using your programming software. Vewing the

radix as decimal allows the analog input and output data to be
viewed as decimal representations of integer words.

'When monitoring in binary radix, data is viewed in two's
complement representation for negative values. A description of
two's complement data is available in Appendix B.

If you are using the Hand-Held Terminal (HHÐ or the Data Table

Access Module (DTAM) to monitor input and output data, the binary
radix is the only available option. To view the analog input and

output data in decimal radix, the data must be moved to an integer

data file.

k;
)

32

M

C
.,]
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Converting Analog lnput Data

Analog inputs convert cuffent and voltage signals into 16 bit two's
complement binary values.

The table below identifies the current and voltage input ranges for
the input channels, the number of significant bits for the applications
using input ranges less than full scale, and their resolution

Table 4.0

.l3.67 
bits3,2771o 16,384

14 bits0 to 16,384

15 bits-16,384 to +16,384

13.67 bits3,277 to 16,384

14 bils0lo 16,384

15 bits0 to 32,767

ru D[sat¿r, oo ¡Q +ú¿rlot

Number ol Signilfcant
Bits

Decimal

Represenlallon

Range

lLSB

0lol0Vdc-lLSB
305.176 ¡rV

0lo SVdc

1 to SVdc

*20 mA lo +20 mA

0 to+20 mA 1.22070 pA

4 to+20 mA

To determine an approximate voltage that an input value represents,
use one of the following equations:

per

tsB

¡l

¡ffi x inpulvalueo=inputvottage(V)

ofte lnput Value is lhe decimal value ol the word in lhe
input irnage lor lhe conesponding analog input.

For example, if an inpul value of -16,021 is in the input
¡mage, lhe calculated input voltage is:

dh x -io,2ot =-4.B'e22t(v)

It should be noted lhat this is the calculated value. The
aclualvalue may vary within the accuracy limitalions of the
module.

To determine an approximate current that an input value represents,
you can use the following equation:

20 mA
16,984 ,'s inpul value@ = input curent (mA)

@|.he hput Value is the decimalvalue ol the word in the
input image for the ooresponding analog input.

For
lhe

example, il an inpul value of 4096 is in the inpul image,
calculàted inpul õurrent is:

## x ¿*eô=s(mA)

It should be not6d that this is the calculated value. Tha
actualvalue may vary wilhin lhe accuracy limitations ol
the module.
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Convertlng Analog Output Data

Analog outputs convert a 16 bit two's complement binary value into

an analog output signal. Because the analog outPut channels have a

14 bit converter, the 14 most significant bits of this 16 bit number are

the bits that the output channel converts.

The NIO4I and NO4I support two and four current outputs

respectivel¡ ranging from 0 mA to a maximum of 21 mA. The

MO4V and NO4V support two and four voltage outputs

respectively, ranging from -10 to +10 Volts dc.

The following tables identify the cunent and voltage output ranges

for the output channels, the number of significant bits for the

applications using output ranges less than fr¡ll scale, and their

resolution.

Table 4.E Analog Ouþut Conversion Nl04l and N04l

Range
LSB

0to mA- 1LSB

0 to +20 mA

4 to +20 mA

Table 4.F Analog Output Converslon Nl04V and NO4V

Voltage per LSB

-l0lo dc

- 1LSB

0 to +10V dc
- 1LSB 1.22070 mV

0lo5Vdc

lto5Vdc

pel

2.56348 uA

fr
;

C

6,242 to r31,208 12.6 bits

0 to +31,208 12.92 bits

13 bits0 to {32,764

Number ol
Significanl Blts

Decimal

Representatlon lor
Output Word

+3,22 to +16,384 11,67 bils

0 to +16,384 12 bits

0lo +32,764 13 bils

14 bits-32,768 lo +32,764

Number of
Slgnificant

Bits

Declmal

Representatlon for
OulputWord
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ffi x Desired0unenl0ulput(mA) =OulpulDecimalValue

For examole. if an outoul value of 4 mA is desíred, the value lo be put ln the
conæpori¿¡dg word irithe output image can be calculated as lollows:

ffi x 4mA=6242

Note: The ac{ual tesolution for analog current outputs is 2.56348 ¡rA per LSB,

where the LSB position in the output word is indicated æ:

LSB

_..- 'tr \'l

4-9ConsideratlonsModule Operatlon and SYstem

use the following equation to determine the decimal value for the

cunent output:

15 t4 f3 12 11 10

X = Bil Not Used

15 t4 t3 f2 1l l0

X = Bil Not Used

9 8 7 6 5 4 321 0

,- 
')

Use the following equation to determine the decimal value for the

voltage output:

#ffi x Desired Voltage Oulput (V dc) = Oulput DecimalValue

For examole. if an output value ol lV dc is desired, the value lo be put in the

corresporidirig word iri the output image can be calculaled as follows:

trtr x lv dc = 3277

Nole: The aclualresolul'on for analog voltage oulpuls is 1'22070 mV per LSB'

whsro the LSB posilion in lhe oulput wotd is indicated as: 
LSB

9 8 7 6 5 4 321 0

Xx
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Systern Considerations
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ATTENTION: V/hen designing and installing the
SLC 500 system, devices connected to the analog
module output channels must be placed into a safe state
whenever the analog output is 0 volts or 0 milliamps
(* the offset error).

This section describes the system considerations for an analog module.

These include:

o safe state foroutputs

. retentive progfamming

o input out-of-range detection

o response to slot disable

. input channel filtering

Safe State for Outputs

Whenever an SLC 500 system is NOT in the RUN mode, the outputs

on the analog module are automatically forced to 0 Volts or 0

milliamps by the SLC 500 system. This occurs when the processor is
in the:

o FAULT mode

o PROGRAM mode

o TESTmode

I
:'

1:

ri

ii

{
¡

þ

Retentive Programming Option

This section describes the affects of a processor mode change on

analog outputs. The following information applies to the

1746-NIO4I, NIO4V, NO4I and NO4V analog modules.

This programming option allows you to retain analog data in the

Input and Output Image tables when the SLC 500 processor:

o transitions from RUN-PROGRAM-RUN mode OR

o when power is turned OFF and reapplied

In both cases, when power is reapplied, the data is transferred to the
module whether the programming rung is true or false.

If an SLC 500 system detects a fault condition, the analog outputs

reset to zero. The data in the Output Image table is retained during
the fault. Once the fault condition is conected and the major fault bit
in the processor is cleared, the retained data is sent to the analog
output channels.

If you choose not to use the retentive programming option, retained
data is not sent to the output channels. C

l
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- - .1¡'. r, \!,. I The following section provides examplc program options for
retentive data and non-rotentive data.

Retentlve Analog Output Example

If a modular system is configured with the CPU in slot 0, a discrete
UO module in slot l, and an analog output module in slot 2 the

following ladder logic rung can be programmed.

O0:2.0
Source
Dest

MOV
11:1.0/0

\ilhen bit 0 of the discrete VO module turns ON, the rung is true and

the value 32767 is moved into the Output Image table location that
corresponds with analog output channel 0 in slot 2. At the end of the
scan, this value is transferred to the module where it is converted to
the appropriate voltage or current (depending on the type of module
used).

If on the next program scan the rung becomes false, the MOVE of
the value of 32767 to the Output Image table does not occur. Unless
another rung is added to transfer data to the Output Image based on
this mng being false, the previous data is retained. That is, the value
3n67 remains in the Output Image table and is transferred to the
analog module at the end of subsequent program scans until changed

by the user progrâm.

Non-Retentive Analog Output Example

The following example shows a non-retentive program during a

program execution and for a mode change or power cycle.

MOV
11:1.0/0

MOVE
Source
Desf

32767
O0:2.0

IL :1.0/0
MOV

MOVE
Source
Dest

I
o0

0
z2.O
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In the above example, as long as discrete input 0 is ON, the value

32767 is bansferred to analog output channel 0. If discrete input 0
turns OFF, the value 0 is transfened to analog output channel0.

During a Mode Change or Power Cycle

The first pass bit in the Status File is used to initialize the analog

output following a power up in the RUN mode or entry into the RUN
or TEST mode. The address of the First Pass bit is 52:l/15. When

this bit is ON, the first pass of the program scan is taking place.

Therefore, the following ladder rung can be programmed to always

clear the analog output channel during the first prograrn scan.

52: 1/15
MOVE
Source
Dest

lnput Out-of-Range Detection

Analog modules do not provide an input out-of-range signal to the
processor. However, if this feature is critical to a specific application,
you can program the processor to provide this function.

The following program applies to all SLC 500 processors. The
program shows t\r/o compare instructions that check for analog input
values which exceed low and high limits respectively. þìor this

example, the analog input value is in word I of slot I (Il : I . I ).
Whenever the input value exceeds a limit, this program iatches a

binary variable in memory that could serve as an alarm indication at

some other point in the program.

a

t40v

o0
0

2.0

!i
ii.
;,!
:.
:::

i:
$!
*f
lüt

C
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B3/0

Remainder of Program

END

TUmOFF
Alarm

Tum ON Alarm, Low timil
Exceeded

bmil

,r
The second program is for SLC 5/02 processors. This progrâm uses
the Limit Test instruction that checks both low and high limits in a
single instruction. This instruction assumes that the analog input
valueisinword I of slot I (Il:1.1).

As in the above program, whenever the input value exceeds a limit,
this program latches a binary variable in memory which could servc
as an alarm indication at some other point in the program.

83 /0 Turn OFF
AlarmLIM

B3 /OIJIMIT TEST (CIRC)
Low Lim 16,385
TesÈ 11:1.1
lllgh t Ím -1

Turn ON

TumONAlarm,
Limit Exceeded

(fr

Remainder of Program
END

Source B 16,384

LESS TIIAI\¡
Source À I1:1.1
Source B 0

LES

B3/O
LGREÀTER THAN

GRT

B.3t0
l¡
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Response to Slot Disable

you have the ability to disable any slot in the chassis using the

processor. Before disabling any slot containíng an analog module, it
is important to consider how the analog module will respond when

the slot is disabled.

a ÀTTENTION: Make sure that the implications of
,l ¿iioUting an analog module slot are cleàrly understood

¡f\ 
before utilizing this feature.

The response to slot disable for inputs and outputs is the same for all

the analog rnodules.

lnput Response to Slot Disable

The module continues to update the input values to the Processor.

However, the processor does not read inputs from a module that is

disabled. Therefore, when the processor disables the analog module

slot, the module inputs appearing in the processor image table

remain in their last state. When the processor re-enables the analog

module slot, the current State of the module inputs are received by

the processor during the subsequent scan.

Output Responseto Slot Disable

The processor may change the analog module output data as it

upp"u.t in the processor image table. However, this data is not

transferred to the analog module.

Instead, the analog module holds its outputs in their last state. rilhen

the slot is re-enabled, the data that appears in the processor image

table is transfened to the analog module on the subseguent scan.

É

..,J
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I 'r ! lnput Channel Filterlng

The input channels for all of the analog modules incorporate
extensive on board signal conditioning. The purpose of this
conditioning is to reject the high frequency noise that can couple into
an analog input signal while passing the normal variations of the
input signal. The conditioning is performed by passing the input
signal through a 6 pole Gaussian digital filter.

The sharp cut-offof this filter is demonstrated in the frequency
response plot, Figure 4.3. Frequency components of the input signal

"ù

at or below the filter corner of l0 Hz are with
pass

variation of sensor inputs such as temperature, pressure and flow
transducers to be input data to the processor.

Noise signals coupled in at frequencies above the l0 Hz pass band is
sharply rejected. An area of particular concern is the 50/60 Hz
region, where pick up from power lines can occur. From the
frequency response diagram, you see that a 60 Hz signal on the plus
(+) input with respect to the minus (-) input is attenuated by over
55 dB (60 Hz normal mode rejection).

If power line noise is coupling into the input signal through the input
cable, the proper use of differential inputs reduces the effect of noise-
With differential inputs, noise couples into both the plus (+) and
minus (- ) inputs where it is attenuated by over 105 dB (60 Hz
common mode rejection).

The affect of the filter with respect to time can be seen by examining
the step response of the input channel. Figure 4.4 shows the response

of the input value versus time when a step change is made in the
voltage or cunent at the input terminal. The response of the filter
demonstrates no overshoot and rapid settling time. The input value
settles to within 957o of the final value in 60 milliseconds,
independent of the input magnitude.

Example - If the input instantaneously changes from 0 to 10 volts,
the value converted by the analog module after 60 milliseconds is 9.5
volts. Within this time the analog module updates the input data
value in memory with an intermediate response every 512
microseconds.

l

Publicaüon 17¿û6{,4 -January 1996



/t-16 Module OPeration and System Considerations

-120

-140

Publication 174S6.4 - Januaty 1 996

Flgure 4.3

lnput Channel FrequencY ResPonse

Frequency in Hz

Flgure 4,4

lnput Channel SteP ResPonse

40 60

20

0

-20

€ -40
'õ
!të -60
CL
É

i -so
:to

-100

100

80

Tìme (ms)

1000101

ft

/

I
I
¡
aI

I
IT

I

100
95

80

60

40

20

0

(l'
=g
(ú
É
iE
o
-o
(¡¡
o)(!
c
o)o
oto-

0

C
!:.-

\ ilt

\ ill

\ ilt

ilt

\ ilt

\
\

\ il

120



Chapter 5
, t..

f i'\ ) Testing Vour Module

The purpose of this chapter is to help you isolate problems in a

systematic and controlled manner before beginning normal system

operation.

If your analog module is installed in the expansion chassis of a fixedTesting the SLC 500

{à

test the described in the Fixed

the analog module start uP procedures.

If your analog module is installed in a modular system, test the

modular system using the procedures described in the Modular
Hardware Style Installation & Operation Manual before executing

the analog module start up procedures.

Start up Procedures

Once you have tested your SLC 500 system, follow the steps below

in sequence to test your analog module:

l. Inspect the analog module.

2. Disconnect prime movers.

3. Power up the SLC 500 system.

4. Tþst the analog inputs.

5. TÞst the analog outputs.

6. Start up the system.
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ç2 Testing Your Module

lnspect

Problems can be prevented by inspecting the analog module before

installing it in the SLC 500 system. Inspection should include the

following steps:

1. Make sure that all voltage/cunent mode selection DIP switches

are set properlY (inPuts onlY).

2. Make sure that all analog module wiring conncctions are correct and

thar there are no missing or broken wires. Check the tightness of all

terminals to make certain wires are secure.

^, 
ATTENTION: Care should be taken to avoid

,\ connectins avoltase source to achannel configured for
t I\ a current ínput. Irñ'proper module operation or damage

¡.Ð to the modurle can occur.

3. Make sure that the shield for the cable used to wire the analog

module is properly grounded. Refer to chapter 3 for additional

information.

ATTENTION: Do not connect the Belden #8761 foil
shield and drain wire to the analog module terminal
block. The foil shield and drain wire must be

connected to earth ground, which is not available on

the analog module terrninal block.

6

4. Make certain that the removable terminal block on the analog

module is secured on the module.

Disconnect Prime Movers (Mot¡on Devices)

During the following test procedures the processor is energized. As a

safety precaution, make sure that machine motion does not occur. To

achieve this:

Ðisconnect the motor wires at the motor starter or the motor

itself. This allows you to test the operation of the starter coil,

verifying that your outPut circuit is wired correctly and

frrnctioning.

To disconnect a solenoid, disengage the valve, leaving the coil
connected.

(
i
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In some instances, you may not be able to disconnect a device the
prefened way. In these cases, open the output circuit at a point as

close as possible to the motion-causing device. Forexample, your
output might be a relay coil which in turn energizes a motor starter.
If you cannot disconnect the motor wires, open the circuit at a point
between the motor staner and the relay contact.

Testing Your Module 5-.3

¡f ATTENTION: Machine motion during system
tI checkout can be hazardous to personnel. During all

t ! \ checkoutprocedures, you mustdisconnect all devices
Él which, when energized, might cause machine motion.

Ë)

Power Up the SLC 500 System

Apply power to the fixed or modular system. The analog module
LED (red) should be illuminated, indicating that the module is
receiving 24Y dc power.

While an illuminated analog module LED does not ensure that the
module is operating properl¡ a non-illuminated LED indicates rhat
the analog module is not functional. Do notcontinue with the test
procedures until the LED is illuminated.

The four most probable causes of a non-illuminated LED are:

o The SLC 500 system is not receiving power from its power
supply. Check the POWER LED on the fïxed sysrem unit or the'
porver supply on the modular system.If the LED is not
illuminated, refer to the Fixed Hardware Style Installation &
Operation Manual or the Modular Hardware Style Installation &
O¡nration Manual. If the module is a 1746- NO4I or NO4V
check the state of the optional 24Y dc power switch. If external
power is selected, but not connected to the front of the module,
the power LED will not illuminate.

r The powerfrom the supply is not being received by the remainder
of the SLC 500 system. You can test rhis by attempting to go
online with the programming device.

o The slot in the chassis where the analog module is located is not
operational. Remove the power from the SLC 500 system, move
the analog module to another slot and restore power. If it appears
that the slot is defective, replace the chassis.

. The analog module is defective.
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5-4 Testing Your Module

Before testing the analog module input channels, the SLC 500

system must be installed and tested according to the SLC 500 Fixed

or Modular Style Insøllation & Operation Manual. The processor

must be connected to a programming device, properly configured,

and must have no rungs in its ladder program. The analog module

LED must also be illuminated.

:

ATTENTION: The orocedure described in this
section fortesting anaÎog module input channels
rissumes that all VO module ouÞuts that normally
activate prime movers or other potentially danggrous
devlces ñave bee¡¡ disconnected from these devices.

Do not attempt to test the analog modulc input
channels unless prime movers and/or other potentially
dangerous devicès are disconnected fiom the I/O
modules.

The devices connected to the analog module input channels are

referred to as "sensors." If the sensors can be manually varied over

their normal operating range, use these devices to test the analog

module input channels.

If the sensors cannot be manually varied, a voltage source orcur¡eri.
source is necessary to test the input channels. In this case, disconnèct

the analog module input channels at the sensor to test the tenninal
block wiring. The following steps apply to either æstprocedure.

lmportanl: The following procedure does not ensure that tlre input
mode DIP switch is properly configured. Vsually
inspect the input mode DIP switch before installing the

analog module in the chassis.

F
. ì ,1.....J'

ATTENTION: Care should be taken to avoid
connecting a voltage source to a channel configured for
a cuEent input. Improper module operation or damage
to the module can occur.

?
o
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!)

'{þ

To test the analog inputs follow these steps:

1. Determine the boundary conditions for the analog module input

channel. For example, if the input channel is connected to a

sensor that has an output range of I mA to 5 mA, the boundary

conditions would be I mA (lower) and 5 mA (upper).

2. Using the formulas from page ÞT,calculate the input decimal

values that should apPear in the processor image table when the

boundary conditions are present on the analog module input

channel.

decimal values would be 819 and 4096.

3. Assuming that the programming device is on-line with the

processor, select the test mode and continuous scan mode

function.

4. Display the data in File I (Input Image Table).

5. Change the radix of the display to decimal.

6. If the input channel of the module has been disconnected from its

sensoç attach a voltage source (voltage input) or current source

(cunent input) to the input and set the source to the lower
boundary condition.

If the input channel is connected to its sensor, set the sensor to its

lower boundary condition.

7. Locate the input channel image data in the image table. The input

image word for the input channel being tested should read

approximatety the lower boundary calculated in step 2.

The exact value of the image word is affected by the accuracy of
the analog module and the input sensor. Ensure that the deviation

from the boundary value is within tolerances for the analog

application.

8. If the input channel has been disconnected from its sensor, attach

the voltage source (voltage input) or current source (cunent

input) to the input and set the source to the upper boundary

condition.

If the input channel is connected to its sensor, set the sensor to its

upper boundary condition.

9. Repeat step 7 for the uPPer boundary condition.

10. Repeat steps I through 8 for the remaining analog inputs.
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H Testing Your Module

procedure, chcck for the following potential causes:

. The processor is not in the TEST/CONTINUOUS scan mode.
o The terminal block is not secured on the analog module.
. The analog module terminal block is not wired properþ or

wircs are broken. See chapter 3 for details on wiring the
analog module.

. The analog module input channel sensor (or test voltage or
cunent source) is not operating properly.

If a current source is not available to test a current input channel, a
test voltage can be applied to the current input channel to achieve the
input boundary conditions. In normal operation, a voltage source
should not be connected to an analog input channel in the curent
mode. To determine the boundary conditions use the following
equation:

Voltage lnput (V) = Curent lnput (mA) x 0.25

Example - lf the current input boundary conditions are 1 rnA and 5 mA, the
boundary conditions in volts would be 0.25 volts and 1.25 volts. ll this
calculation is done conectly, the test voltage should never exceed 5 volts.

Testing Analog Oulputs

Before testing the analog module output channels, the SLC 500
system must be installed and tested according to the SLC 500 Fixed
or Modular Style Installation & Operation Manual. The processor
must be connected to a programming device, properly configured,
a¡l 

-,r¡i 
À^.'- -^ -'--- :- io^ l^-l,t^--- 'rrl^ ^--l^- -^1..t^o¡s l¡¡uùr r¡4yv t¡v ¡ u¡tËrù ¡¡¡ t¡ù t4(¡uE;t ptuËrr4t¡r. r ¡¡E o¡ra¡uË, t¡¡\rgulg

LED must be illuminated.

tu
¡:'i;l

ATTENTION: The procedure described in this
section for testing analog module output channels
assumes that all VO module outputs that normally
activate prime movers or other potentially dangeious
devices have been disconnected from these devices.

Do not rttempt to test the analog module output
cl¡annels unless prime movers and/or other pôtentially
dangerous devices a¡e disconnected from the UO
modules.

The devices connected directly to the analog module outputs are
referred to as "actuators." If the actuators do not affect prime movers
or initiate any other potentially dangerous operation, use these
devices to test the outputs. -
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Testing Your Modufe 5-7

\ If the actuators affect prime movers or initiate a potentially
dangerous operation, use a voltmeter to test the voltage outputs and

an ammeter to test the current outputs. Note that these meters have

some inherent error of their own.

In the latter case, disconnect actuators at the analog module outPuts

to test the terminal blocks.

The following procedure applies to either of the previous situations.

1. Determine the boundary conditions for the analog module output

channel. For example, if the output channel is connected to an

conditions are I volt (lower) and 5 volts (upper).

2. Using the formulas from page Ç9, calculate the output decimal

values that must be entered into the processor image table to
produce the analog module output channel boundary conditions

determined in step l.

For example, if I volt and 5 volts are boundary conditions, the

decimal values would be3?il7 and 16384.

3. Create and save the test rung shown below.

MOVE

Dest
N7:0

O:e.x

MOV

Source

'e" is the slol number ol the analog module

l" is the number of the analog module ouþut channel
being tested

4. Download the program to the processor and enter the RUN mode.

5. Display the data in address N7:0.

6. Enter lower boundary condition value in N7:0. For exarnple, if
the lower boundary condition is I volt, enter3277 into N7:0-

7. Ifthe outputchannel has notbeen disconnected from its actuator'

the actuator should assume its lower boundary condition.

Ifthe output channel has been disconnected from its actuator,

connect either the ammeter (current output) or voltmeter (voltage

output) to the analog module output channel. The exact value of
the meter reading is affected by the accuracy of the analog

module and the meter. Ensure that the deviation from the lower
boundary condition is within tolerances for the application in
which the analog module is used.

For example, if I volt was the lower boundary condition, the

voltmeter should read approximately I volt.
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8. Enter upper boundary condition value N7
the upper boundary condition ls ) volts, enter I6384 into N7:0. I

9. Repeat step 7 for the uPPer boundary condition.

10. Repeat steps I through 9 for each output channel.

11. If any of the output channels do not p¡tss the start-up procedure,

check for the following Potential causes:

r The processor is not in the RUN mode.

o The terminal block is not secured in the analog module.

¡ The analog module terminal block is not wired properly or

wires are broken. See chapter 3 for details on wiring the

analog module.

o The actuator or test ammeter/voltmeter is not operating

properly.

(-
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Chapter 6
¡ .'\

Programm¡ng Examples

This chapter shows several programming examples thatprovide
additional capabilities such as:

o Addressing, Out-of-Range Detection, and Scaling of Analog
Inputs

o Addressing and Scaling of Analog Outputs

o Scaling Offsets when > 32,767 or <42,768

/ {,Þ

Addressing, Out of-Range
Detection, and Scaling of
Analog lnputs

o Scaling and Range Checking of Analog

lmporlant: The programming examples in this chapter are for
informational purposes only. Because of the many
variables and requirements associated with any

application, the Allen-Bradley Company cannot assume

responsibility or liability for actual use based on these

examples.

The following example uses an NI4 analog input module to show

input addressing, range checking and scaling ofanalog inputs into

engineering units.

We are making the following assumptions:

o The NI4 is located in slot 3 of a modular system.

. A temperature transducer with a 0 to lOV dc output is wired to
the second input channel on the analog module.

o The transducer voltage signal is proportional to a range of l00o C
to 500o c (212" F to 932" Ð.

¡ The process temperature must stay between 275" and 300o C

(527" F to 572" F). If the temperature deviates from this range, a

flag is set and this out-of-range value is not processed. The data is

presented in degrees C for monitoring and display purpo$Qs.
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*2 Programmlng Examples

The scaling operation is displayed in the following graph.It displap

the linear relationship between thc input and the resulting scaled

values.

Flgure 6.1

5000c
(Scaled mu)

Scaled
Value

300"c

n5c

100.c
(Scaled min.)

Plocess operating tange

32767= lOVdc-t LSB
(inpul max.)

0=0V dc
(input min.)

Low High
Limit Limit

t
ìT
.aj

:-l

!lì

:ll
¿.'l

È

.É!

$

lnput Value

Galculating the Linear Relationship

Use the following equations to cxpress the linear relationship

between the input value and the resulting scaled value.

Scaled value = (input value x slope) + ollset

Slope = (scaled max. - scaled min.) / (input mu. - inpul min')

(500 - 100) / (32,767 - 0) = 400132,767

Oflset = scaled min. - (input min. x slope)

100 - (0 x (400/32,767)) = 100

Scaled value = (input value x (a00/ 32767)) + 100

Ã.
ç

C
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Programming Examples 6-3

/ ll Calcutating the Out of.Range Flag Using the Scale lnstruction

Use the following equation to calculate the low and high limit input

values which determine the out-of-range flag.

lnput value = (scaled value - offset) / slope

lowlimil (275-100)/(400132;1671= 14,344

highlimit (300-100)/(400132,76n= 16,393

Once you have calculated the linear relationship and the out-of-range

îÐ

value, this allows you to:

o T[¡rn on a heater or fan to maintain the process temperature

between 275o and300" C by using the out-of-range flags.

o Monitor the process temperature using a DataTable Access

Module (DTAM) or Hand-Held Terminal (HHÐ.

c Output the process temperature for operation interface purposes

by:

- MOVing the scaled value to an output module as variable

data to a Dataliner

- Converting the scaled value to BCD (using TOD
instruction) and MOVing it to an LED display

The following ladder diagrams show how to program the processor.

The first example uses standard math instructions available in any

SLC 500 processor. The ladder diagram prevents a processor fault by

unlatching the mathematical overflow bit 52:5/0before the end of
the scan.

The second example uses the scaling instn¡ction (SCL)o available in

the 5lO2 and higher processors. The rate parameter is calculated by
multiplying the slope by 10,000.

rate = (400/32767) x 10,000 = 122

The third example uses the SCP (scale with parameters) instruction
available in the SLC 5/03 (OS302 or later) and SLC 5/04 (OS401 or
later) only.

(Ð lf üre rcsult of lhe Souræ limæ he Bale, dMded by 't0000 is grealer han 32767' lhe SGL

inslruc,lion ovedlows, causing enor 0t20 (Mlnor Ero¡ Bit), and places 32767 h lhe Dælinalion.

This oæurs regardlæs ol he cunent oñsEl For an allemalE melhod, seo PagÐ 6'14.
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Programming ExamPles6-4

Uslng Standard Math

Rung 2:0
check f,or below allowable range

+tES---------------*
-+I¡ESS TI{AI¡

I Source a' I r 1.1 |

tl
lsource B 143441

tl
+ ---e- --- ------ --- -+

nung 2:1
Check for above allowable range

+GRT-- ---- -- ------- +

-+GRE.ÀTER THAIi¡

Source À

Source B

Below
range flag

B3

---- ( l -----
0

Àbove
range flag

s3
-- ( I -----

I

Below
range alarm

o|2
( ) -----

0

Above
range aiarm

I

I

I

I

I:1.11
I

16383 |

I

Rung 2:2
Turn on the below range alar¡n outpuÈ when analog
inpuÈ is below acceptible range

I se).ow I

I ranse flagl
l83
l----¡ r----------
lo
Rung 2:3
Aurn on Ehe äbovê range alarm ouBput uhcn analog
inpuÈ ls above accePtible range

Àbowe
range flag

G

B3

-t t ----------
1

Oz2
( ) -----

1

Ladder logic æntinued onthe nexl Page-
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Programmlng Examples

l, )ì.t'

e-5

0

o
0

40

N7:

Source A

Source B

TÞEC

l:1.1

tlulÈiply
by Bhe
scaXed range

+Mt L---------------+
---+-+MIJÍ¡ÎIPI¡Y *-*-

83 83
----t t t--------l / t---------

01

Rung 2:4
scale the analog inf¡u! value and ¡rrocess the result
only when iE is wtthin the acceptlble range

8elote lebowe
range flaglrange flag

t.
I

Divide
result by
input
rånge

+DDV---------------+ l
+-+DOUBLE DMDE

Source

Àdd offset
(N? :0 cont
ains proce
ss tsempera
ture)

+ÀDD---------------+
+-+ÀDD

Source À

Source B

Dest

+-+

I

I

I

I

3276'l 'r

0
o

¡¡7bDes

î)
+-

N? 0
0
0

0
0

10

N7

+ ----- -- - - -------- -+

Clear flc
bit from
overflow

S:5
+---- (u) -------------Þ-+

0

Rung 2:5
I

------------t
I

q

a

I
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6Æ Programming Examples

Using the Scale (SCL) lnstruction

Rung 2:0
check for below allowable range.

+LES- --------------*
-+LESS THÀl{ +--

Source A

Source B

Rung 2:1
Check for above allowable range.

+GRÎ----- ---------- +

-+GRELTER THÀli¡ +----------
I Source À x: 1 .1 |

I 0l
lsource B 16383 |

tl
Rung 2:2
Turn on che below range alarm output when the analog
inputs is below the acceptible lange.

Below
range flag

B3

----¡ f ----------
o

Rung 2:3
lurn on Ehè abóve range aLarm ouLpuL when the analog
input, is above the acceptible range.

Runq 2:4
Scale analog inpuE value and process the result' onLy
when it, is within acceptible range-

Belotr labove
range flag lrange flag

83 83

Belou
range flag

B3

I:1. 1

0

0

Àbove
range flag

B3

------ | ) -----
1

Belorit
range alann

Oz2

------- ( I --
0

ScaIe
analog inpu!

+ SCL------------- --+

Source

L4344

+

Àbove Àbove

range flag range alarm
83 0:2

----l t---------- -( l--
11

+-

0
{2:0)

1

12ztl
f¡1.1

0
L22

r00

0
0

Rate [/10000¡

N7

set,

t

off

Des

--+

Rung 2:5 C
I

I

I

Publlcallon I 71ô-6.4 - January I 99õ



:lri
ii
ii

Programming Examples v7

Using Scale with Parameters (SGP) lnstruction I
Rung 2:0
Check for below all'owable ¡ange

+LES--------------Ê+

Below
range flag

B3

------ ( ) -----
0-+I.ESS EHAN

lsource À

Source I

+-----

I

I

I

I: 1. 1l
ol

14344 I

I

2:t

+GRT----------Ê----+
-+GREATER THÀN +---------€

lsource À I:1.11
I 0l

lsource B 163831

tl
+ - --- - --- - -- - ----- -+

Rung 2:2
Turn on the below range alarn outpuÈ when the analog

inpuÈ is belo!ù the acceptible range'
BeLow
range flag

B3

---- t t--------------
0

Rung 2:3
lurn ofi the above range alarm outpuÈ when Èhe analog

input is above the åcceptible range'

Àbove
range f,lag

B3

--------- ( ) -----
1

Below
range alarrn

O:2

Àbove
range alarm

O:2
--( )--

I

scale
analog input

Àbove
range flag

B3

---- I t ----------
1

Rung 2:4
Belovú lebove
range flag lrange flag

83 83

----l t t--------¡ t l--'--
01

-+SCALE hI./PA}(ÀMETERS+-

+

Inputs

InpuB Min.

I:1.1
0
0

Inpug uax. 32761

Scaled !lin. 100

Scaleô Max. 500

scaled outpuc N7:0
ol

+---------- -------'+

Rung 2¡5
I
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3ì H Programming Examples

Outputs
We are making the following assumptions:

o The NIO4I is located in slot 2 of a SLC 500 system.

¡ A¡l ac$ator from a flow control valve is wired to o¡tpt¡t channel 0-

¡ The ach¡ator accepts a 4 mA to 20 mA signal proportional to 0 to
1007o of the valve's opening. For this example the signal

actuator can not receive a signal out of the 4 mA to 20 mA range.

. The percentage of valve opening is manually input to the SLC-

The following graph displays the linear relationship'

Figurc 6.2

20 mA= 31208
(scaled mat.)

Scaled

4¡¡tA=6242
(scaled min.)

0%
linnut min,ì flnnul mar-l

lnpul Value

Galculating the Linear Relationship

Use the following equations to calculate the scaled output value:

Scaled value = (inpul value x slope)+ offset

Slope = (scaled ma¡t. - scaled min,)/ (input max. - input mín.)

(31,208 - 6,242) / (100{) = 24,966/100

Offset = scaled min. - (input min. x slope)

6,242 - (0 x 124,96d100)) = 8,242

Scaled value = (inpul value x (24,96d.lC10))+ 6,242

Value

€

¡
100%

n!i

,,, ll

.n t.
,t Ìiìù lit¡lr

(
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The out-of-renge limits aro predetermined because any value less

than}To is 6,242and any value greater than 1007o is 31,208- The

ladder logic checks for the out-of-range flag to verify that not less

than 4 mA and not more than 20 mA is provided out of the analog

output channel.

The percentage of valve opening may be ínput tothe processor by:

. entering the data through a DTIAM or HHT
o MOVng the data from thumbwheels or a keypad (possibly

converting the data from BCD using FRD instruction)

Programmlng Examples

l-', )

6-9

5Þ

interface by:

r monitoring the data using a DTAM or HHT
r MOVing the data to an outPut module as variable data to a

Dataliner
o converting the data to BCD (using TOD instruction) and MOVing

it to an LED disptay

Since the slope is greater than3.2767 only standard rnath can be

used for the ladder diagram with SLC 500 fixed, SLC 5/01' 5/02'

5/03 (OS300 or OS30l), and 5/04 (OS400) Processors. The ladder

diagram prevents a processor fault by unlatching the mathematical

overflow bit 52:5/0 before the end of the scan. Refer to the example

ladder diagram on the next page. Following the standard math

example is a ladder diagram using the SCP instn¡ction, available

only in the SLC 5/03 (OS302 or later) and the SLC 5/04 (OS40l or
later).
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6-10 Programming ExamPles

Using Standard Math

Rung 2:0
N?:0 contains percentage of valve open' If this value is
less than 0. move the ¡ninim:¡n value Ë'o the analog outspuc

(6242 cleclnal = {l ¡nA at the analog outpuc) .

Check for
below
ranete

+LES---------------+
-+LESS THÀli¡ +----------

Source A

Source B

Belorr,
range flagr

B3

------+----( I ---------------+-
0

Minimum
analog
oucpuÈ
value

+l{OV-- --- --- - -- -- - -+
+-+MOVE +-+

Source 62421

I

O:2.0 |

I

N?: O

0

0

+--------- --- ------*

Dest

Rung 2:1
N?r0 contains perceneage of valve open. If Ehis value is
greater than 1OO, move the naximum value to Lhe analog output'
(3120S decimal = 20 mÀ a¿ Ehe analog outpuE) '

check for Àbove

above range flag
range

+cRT---------------+ 83

-+6REATER THÀN +---------- +----( )----
r wl .ñl

ùvq¿sE n .!.rYl
1

Source B

0

100

+ ------------------+

-----------+-

G
i

Minimu¡n
analog
outsPuC
value

+MOV--- -- - - - - ------ +

+-+MOVE +-+
31208 I

I

O;2.0 |
I

-----+
Ladderlogic æntinued on the nef,page.

Sourcê

cDes

(

!
a

t
I
ì

't
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Programmlng ExamPles 6-11

Below le,bove
range flaglrange f,lag

83 83

----l t t--------l t l---------
01

Rung 2:2
Scale values in the O Èo 100t rangê tso Èhe declmal
range for the 4-20 riìA analog outpuÈ.

MullcÞly
by scaled
range

+Itf[tL-------- -'-----+
-+UUI,TIPLY +-+

Source À

Source B

DêsT

N7:0

Divide by
lnpuE
range

+DDV-- -------------+
+-+DOUBLE DMDE +-+

Source

0
+------- -------- --- +

Àdd offsee
+ÀDD- --- -------- --- +

+-+ÀDD
Source À

Source B

Dest

+---
Clear math
overflow
biE

S:5
+---- (U) ---------------*

0

Rung 2:3

Des¿

0

96624

:1
0

N?

100

1N7

:1
0

42

+-+

fl\ N7

62

O:2.0

+
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6-12 Programming ExamPles

Using the Scale with Parameters (SCP) lnstruction

Rung 2:0
N?:0 conÈains percenÈage of, valve o¡len' ff this value is
lesE than 0, move the minlmum value Eo Èhe analog ouÈput

(6242 decimal = 4 ¡nA aE Ehe analog oueput) '

(,,'ì

Check for
beLow
range

+LES - --- ------- - ---f
-+LESS THAIi¡ +-------------

Below
rangre flag

B3
( !--------'------+-

0

Mini¡¡u¡n
analog
outpub
value

62421

I

O:2.0 |

I

Àbove
range flag

B3

---+---- ( ) ---------------+-
1

Minimum
analog
output
value

+MOV------ --------- +

+-+MOVB +-+
Source 3x208 I

I

or2.0|
I

source A

Soutce B

N?:O
0

0

I

I

I

I

I

I

I

I

I

I

-+

+UOV--
+-+D1OVE

Source

EDes

I

I

I

I

-+

Rung 2:1
N?:0 contains percentage of va).ve open' If this value is
greaEer ehan 1OO, move the maximum walue Eo the analog or¡tput'

(31208 decimal = 20 ¡nÀ at Èhe analog outpuÈ) '
ft
l

Check for
above
range

+GRT---------------+
-+GREATER T¡IÀli¡

lsource -^- N? :0 !

I 0l
lsource B 100 I

tl

Dest

+-- -- -- -- --- - ---- --*
Ladder logic ænlinued on the nert paga.

C
'I
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6-13Programmlng ExamPles

+SCP----------'-Fr!-----+

r))
-+8CÀIJE vtlPÀnN{ETERS----ltt--------l/t

31208

6242

100

Scaled Max.

Scaled Min.

Input !!ax.

Input Min.

o 1 InpuÈ N?:O
0
0

Rung 2:2
Scale values in thê 0 to 100t ratgê to Èhe
decimàl range for thc 4-20 nÀ ånalog output.

Below labove
raage flaglrange flag

83 83

!

I

ìI

1Ð

Rung 2:3
tl
i---------- -----+E{D+- -------------l
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6-14 Programming Examples

Scaling
>32,767

Offset when
or < -32,768

There may be applications when the offset value put into standard

math instructioñs is greater th an32,767 or less than -32,768. In thess

cases, it is easier to rnirt the linear relationship along the input value

axis and reduce the values.

This example is similar to the situation described in Example 2,

except ttre ¿ m,+ to 20 mA signal is scaled to a value between

gViWEo.The NIO4I is located in slot 2 and the outPut device is

wired to channel0.

The following graPh displays the linear relationship'

Flgure 6.3

20 mA = 31208
(scaled max)

Scaled
Value

4¡¡¡=6242
(scaled min.)

(inpul min.)
1007o

(input max)

lnput Value

Galculating the Linear Relationship

Use the following equations to calculate the scaled units:

Scaled value=(input value x slope)+ offset

Slope = (scaled max. - scaled min) / (input max' - ¡nput min')

(31,208 -6,242) / (100 - 90) = 24'96d10

Offset = scaled min. - (inpul mìn. x slope)

6242 - (90 x (24,966/10)) = -218,452

Scaled vatue = (inputvalue) x (24,96d10) -218,452

Notice the offset value is less than -32,768'

907o

C
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Tfte following graph shows the shifted linear relationship. Notice

that the resulting offset value is reduced.

FlEure 6.4

Scaled

Programming 6-15

('' "r )

20 mA = 31208
(æaled max.)

4 mA = 6242
(scaled min.)

(nput min.)
1007o

(input max.)

lnput Value

907o

ï
Calculating the Shifted Linear Relationship

Use the following equations to recalculate the linear relationship:

Scaled valuæ((input value - input min.) x slope) + ofset

Slope = (scaled max. - scaled min.) / (input mð(. - input min')

(31,208 - 6,242) / (100-90) = 24,966/10

Offset = scaled min.

6,2,4?.

Scaled vatue = ((input value - 90) x (24,966/10) + 6242

Since the slope is greater than3.2767, only standard math can be

used for the ladder diagram with SLC 500 fixed, SLC 5/01, 5/02'

5/03 (OS300 and 301) and 5/04 (OS400). Ttre following ladder

diagram prevents a processor fault by unlatching the mathematical

overflowbit s2:5/0 before the end of the scan. Refer to the example

ladder diagram on the next page. Following this example is another

ladder diagram performing the same function, but using the SCP

(scale with parameters) instruction available only in the SLC 5/03

(OS302) and SLC 5/04 (OS401).
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Using Standard Math

Rung 2:O
N?:0 contains che percenEage of the valve open'

Check for
below range

+tEs- - ------- -- - --- I
-+LESS THÀli¡

B3

0

Source

DesE

1

+MOv---------------+ |

+-+MOVE +-+

Source À

Source B

N7:0
0

90

I

I

I

I

I

I

+---- --------------+
+!{ov--- -- --- - - ---- - +

6242
+-+-+MOVE

O:2.0

Rung 2:1
Check for
above range

+GRT--- -- - -- - - -- --- +

-+GREÀTER lHA¡'¡ +----------
Source À

source B

+---- ---É----------+

B3

-------+-- ( ) -----------------+-
n?:01

ol
1oo I

I (
,. .l:

':.' t:
'i i:i:

i ,f:

'i. à,

:ln ì:se

+ - --- --------- -----+

Source 31208 I

I

O:2.0l
I

Dest

+ ------------------ +

Ladder loglc conlinued on the next page.

' _!:

,ì di
¡¡¿ É

.i
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Rung 2:2
Scale values ln the 90-1OOt range to the deci¡nal range for t'he d-20 tûA å¡âlog
output.

/l
l|l

Programming Examples

N7

ç17

It
.ìli
trii
lill

gi
.is
ùì

:1
0

+-+-
83 83

----l t I-------- ¡ I l.---------
00 N?: O

0
90

source À

Source B

ÐesÈ

subtracÈ
Èhe lnput
min.

+St B---------------+

MulEiply
by the
scaled
ranÍte

+MItl,-- - - ----- ------+
+-+IIULTIPLY

Source À

Source B

DesÈ

Divide
resulB by
inpuÈ
range

+DDV---
+-+DOUBLE DMDE

Source 101

I
N7:11

ol
+------------ ------+

Àdd offset,
+ADD---------------+

+-+ÀDD

t-t
1

0
966

N7

24

:1
0

N?

+-+

Dest

+-+
Source À N7:1

0

sóuice B 6242

I

I

I

I

I

I

I

I
I

I

I

¡

I

I

I
l

DesÈ O:2.0

Clear flt,
blÈ from
overflow

S:5
+---- (u)

0

I
I

I

-Ë)

nung 2:3
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6-1 8 Programming Examples

Using the Scale with Parameters (SCP) lnstruction

Rung 2:0
N?:0 containE percentage of, valve open. If this value ls
less than 90, move ÈÌre ¡nininum value to the analog outpuÈ'

(6242 deci¡nal = 4 rnÀ at the analog out'put) '

Cl¡eck for
below
rangê

+LES ------- ----- -- -+
-+LESS TltÀl¡

Source À

source B

Below
range flag

0

B3
( ) ---------------+-

N? :0
0

90

+- -- ---------------+
Mininum
analog
outÞut
value

+MOV-------?-------+
+-+-+MOI'¡E

2624Source

O:2.0tDes

+ ------ ---- ------ --+

Rung 2:1
N?:0 cont.ains percentage of valve open. If this value is
greaÈer than 100, move the maximum value to the analog output'
(31208 decimal = 20 nÀ ac Ehe analog outpuEl. k

)
Check for
above
range

+CRT-

-+GREÀTER ÎHAN
Source À

source B

N?: û
0

100

Àbove
range flag

I

ttini¡nurn
analog
outpuE
value

+MOV-- - ------------+
+-+MOVE

+--

*-*
Source 31208 I

I
O:2 .0 |

I

EDes

+ ------------------+
Ladder logic æntinued on he next page.

.)

(
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6-19

100

tI
t*
i$ ExamplesProgrammlng

0 1

+SCP--------------------+

Scale for the
analog ouÈputs

Belon labove

Rung 2:2
scale vâlues in the 90 to 100* range go tbe
dlecimal range for the {-20 nA analog outsput,.

InpuÈ

Input uin.

Input ¡,!ax.

N7:0
o

90

range flaglrange flag
83 83

Scaled Max.

Scaled ouÈpuc

Rung 2:3

31208

O:2.0

I

I

I

I

I

I

I

i
Ë

s
I

*
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{
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Ê
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li
$
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r
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iÈ Examples6-20 Programming

Scaling and Range
Check[ng of Analog lnPuts
and Outputs

This example demonstrates the addresCing of analog VO and the

scaling und *g" checking of analog input and output values. An

MO4V is placãd in slot I of an SLC 500 system. A 0 to 200 psi

pressure rrnro, is input as a 4 mA to 20 mA signal to input channel

ô. n 
" 

input value ischecked to ensure it remains within the 4 mA to

20 mA range.

It is then scaled and output as a 0 to 2.5 volt signal to a panel meter

pressure display connected to output channel 0. If an out-of-rangc

condition is detected a flag bit will be set. The scaling operation is

shown below.

The graph displays the linear relationship between the lnput value

and the resulting scaled value.

Flgure 6.5

8192
(scaled max.)

Scaled

(

€Value

0
(scaled min.) 3n7

(input min.)
16384

(input ma<.)

:i: li.'.':.':,iB
.ìji fì.

:i li,¡, È!1

:ìrÏ ùìsr

lnput Value

Calculating the Linear Relationship

Use the following equations to express the linear relationship

between the input value and the resulting scaled value:

Scaled value = (input value x slope) + oflset

Slope = (scaled max. - scaled min.)/ (inpul mu. - input min.)

(8192 -0) /(16384-32m =8192/13107

Offsel = scaled min. - (input min. x slope)

042n PßA13,104=-2048

Scaled value = (input value x (819U13017)) - 2048

(

I

i

f
:rq

t

Publicåt¡on 1746€.4 - Juuary 1996



I
lì

Ìr

jj

¡ Programmlng Examples e-21

i- 
-'i')

i- {å

This equation can be implemented using integer math capabilities of
the SLC 500 system. Three example programs are shown. The first
runs on any SLC 50O processor and the second uses the scaling

instruction available on the SLC 5/02 and later Processors. The third
program uses the SCP (scale with paramoters) instruction available

only with SLC 5/03 (OS302 or later) and SLC 5/04 (OS40l or later).

In the first example program the analog input value is checked

against the minimum and maximum allowable input values.

If the input is out-oËrange, the output valuo is set to its minimum or
the value isln

;:\
rí
ii
iii

¡t

determined by scaling the input. To scale an analog input,

these steps:

1. Multiply the input by the scaled range

Scale range=(scaled max. - scaled min.).

2. Divide the 32 bit result by the input range

Input range-(input rnax. - input min.).

3. Add in the offset value (in this case negative). The final value is

then moved to the analog output channel0.

The multiply operation will generate an overflow bit and minorerror
flag whenever the results exceed 16 bits. Since the divide is carried

out on the3?bit result in the math register, the overflow does not

present a problem. The minor error flag has to be cleared before the

end ofthe program scan to avoid a system error.

Refer to the example ladder diagram on that follows.

Using Standard Math lnstructions

Rung 2:0
Check for below range.

+LEs------- --------+
-+tESS THNi¡

Source A

source B

I:1.0

B3

0

Ladder loglcæntlrued onün next page.

Publicalhn 17466.4 -.Ianuary 1996
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*22 Programmlng Examples

Rung 2:1
Chech for above range.

source À I:1.0

Source B 16384

(

+--
B3
(

+-+MOVE

1

Source

Dest

MuItipIy
by the scaled
range

+MUIJ---- ------' -- - -+
-+MTJLTIPLY +-+-

Source À

Source B

DesE,

Divide
resulÈ bY
Ehe ínput
range

+DDV------- '-'-----+
+-+DOUBr"E DMDE +-+

Source

+ ------ -- -- --------+
Àdd offseÈ

+ÀDD----- ----- -----+
+-+ÀDD

source B

+--- ---------------+
Clear flt
bit, fro¡n
overflovt

S:5
+---- (U) ---------------+

0

+MOV-------------a-+

8t92

O¡1.0

*-*

Rr.ng 2:2
scale Èhe analog input for the analog ouÈput

B3 B3

----ltt--------l/t
0 1

l:1 .0

8192

N?

1310?

N7cDes

0

0

--+
,c

0

0

:0
0

48

+-+
N?

-20

ASource

Dese O:1.0

Rung 32
I

I

I

(
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The scaling instruction available in the SLC 5/02 processor is used to
realize a more efficient program. The scaling instmction uses the
same multiply, divide and add algorithm but it does so with a single
rate instead of the scaled range and input range values. The rate is
determined by:

Using SCL lnstruction

Programming Examples

'l

6-23

Scaling and Range
Checklng of Analog lnputs
and Outputs

Rate = (scaled range I input range) x 10,000

For the programming example the rate = 6250

Check for below range.
+LES--------------- +

-+I/ESS THÀN
Source A

Source B

+

Rung 2:1
Check for above range.

+GRT- -- - - ---- -- -- -- +

-+GREATER THÀN
Source À

Source B

I :1.0

B3

0

+MoV- - --- -- - - ---r -- +

I:1.0 |

I

3277 |

I

+-+MOVE +-+

!-.fl;þ

0

O:1.0

+-++-+MOVE
8192

O:1.0

+---

Source

Dest

1

16384

+MOV--

83 83
----t / t--------¡ t--

01

Source

Desg

Rung 2:2
Scale the analog inpu! for the analog output.

source I:1.0

RaEe [/100001 62s0

Offset -2048

Rung 2:3

O:1.0gDes

I

I
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Using the Scale with Parameters (SCP) lnstructlon
{

Rungr 2¡0
Check for below range.

+LES---------------+
-+Í,ESS ÎHÀliI

Source À

Source I

+ ---- --- - --- ------- +

I:1.0 |

I

3277 |

I

0

+!lOV- ------- -- - - ---+
+-+

+Mov- ---- ------- ---+
+-+MOVE

Source 81e2 I

I
O:X.01

I

+-+!!OVE

Rung 2:1
Check for above range

Source À

source B

I: 1.0 1

0Source

1.0o:ÈD.s

I

I

I

38416

+ - - - --- -- - - - - - - -- -- +

+-+

e
¡!j
,ì.Ì

ìr:

ii:
jiÌ,

ì:l

È

Des t É
t

+---------- -------- +

Rung 232
Scale the analog lnput for the analog ouEpuc.

B3 83

----t t f--------t r---------------
01 fnpuE

InpuB Min.

Input, !lax.

Scaled Min.

scaled Max.

Scaled OutpuE

-----+
+-

¡!r.ul

84

0

316

327?

8192

O:1.0

+-----------------------*

ri
'::i' ;\
ìl: t

ìi: i
ì:{
i¡.

Rung 2:3
I

I
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Chapter 7
Maintenanoe and SafetY

Preventative Maintenance The printed circuit boards of the analog modules must be protected

from dirt, oil, moisture and other airbome contaminants. To protect

500 must be installed m an enclosure

suitable for the environment. The

This chapter provides preventive maintenance information and safety

considerations when troubleshooting yourSLC 500 system'

kept clean and the enclosure door should be kept closed whenever

possible.

Regularly inspect your terminal connections for tightness. Loose

connections may cause improper functioning of the sLc 500 system

or damage the components of the system'

ATTENTION: To ensure personal safety and to
guard against damaging.equipment, ii:pect
ðonnections with incoming power ut'r'

*. 
Ë)

it
ìta

ì1ì

..i..

ti

For general maintenance procedures for electrical equipment, refer to

the requirements specific to your region.

o Europe: Refer to the standards found in EN 60204 and your

national regulations.

c (Jnited States: Refer to article 708 of the National Fire

Protection Association (NFPA). It describes general requirements

regarding safety related work practices'
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7-2 Maintenance and SafetY

Safetv Considerations
WheríTroubteshooting

Safety considerations are an impoñant element of proper

troubieshooting procedures. Actively thinking about the safety of
yourself and oth"rr, as well as the condition of your equipment' is of
primary importance. Refer to the Fixed or Modular VO Hardware

instatlationand Operation manual for additional information on

troubleshooting.

The following section describes several safety areas you should be

aware of when troubleshooting your SLC 500 system'

Indicator Lights - when the red LED on the analog module is

illuminated iiindicates that 24V dc power is applied to the rnodule-

Activating Devices lVhen Tboubleshooting - When

troubleshooting, never reach into the machine to actuate a device.

Unexpected mãchine motion could occur. Use a wooden stick.

stand clear of Machine-when troubleshooting any slc 500

system problem, have all personnel remain clear of the machine. The

problem could be intennittent, and sudden unexpected machine

motion could occur. Have someone ready to operate an emergency

stop switch in case it becomes necessary to shut off power to the

machine.

when troubleshooting, pay careful attention to this general warning:

ATTENTION: Never reach into a machine to actuate

a switch since unexpected machine motion can occur
and cause injury.

Rennove a!! e!e.ctr!ea! Þower at the main power

ãìö;neð; 
-*ittie 

J uärore checking eleðtrical
ðõïnàði¡ont or inputs/outputs causiñg machine motion'

Program Alteration - There are several causes of alteration to the

userprograrn, including extreme environmental conditions,

Electromagnetic Interference (EMI), improper grounding, improper

wiring connections, and unauthorized tampering. If you suspect the

ptog*- has been altered, check it against a previously saved

itogtu- on an EEPROM or UVPROM memory module'

safety circuits - circuits installed on the machino for safety

reasons, like over travel limit switches, stop push buttons, and

interlocks, should always be hard-wired to the master control rela¡

These devices must be wired in series so that when any one device

opens, the ma6tef control relay is de-energized thereby removing

pã*"t to the machine. Never alter these circuits to defeat their

function. Serious injury or machine damage could result'

(

i
':

'i.

ù
iì
dI

G
ì
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.ii:.-
C
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AppendÍx A
,i Specifications

Analog Module
Specifications

General Specifications for
Nl4, Nl04l, Nl04v, No4l,
and NO4V

This section lists the specifications for the 174GNI4, NIO4I, NIO4V'

NO4I and NO4V analog modules. They include:

r General specifications

o Current and Voltage input specifications

o Current and Voltage output specifications

Table A.A

Descrlption

SLC Oommunicat¡on Format 16 Bit Twos ComPlement Binary

Field Wiring to lsolalion 500V dc

Update T¡ms 512 lo¡ all channels in Parallel

Reæmmended Cable Shielded Belden #8761

Maximum Wre Slze #14AWG

TerminatBlock Removable

Location 1746 chassis

Calibration
Factory Galibnted (Relet to calibnlion

Noise NEMA Standard ICS 2-230

Envhonmental Condit'tons

OPemting TemPeralure

Storage TemPeature

Relative HumidilY 5 to 957o (non'ændensing)

!r

i,¡

rir

¡È

iÐ

-
ìi

F]

lrt

iÌ
,ii

a

Agency Cedilication

(when product or Packaging is

marked)

0o to +60o C (+32o to +1400 Ff

-40" to +85o C (-40o to +185o F)

oCSA ærtilied
o CSA Class l, Division 2

Groups A, B. C, D ætlilied
o UL lisled
r CE madcd lor all applicable dimc'lives
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A-2 Specifications

NANt4

Calalog

t746-

Nto4l

Table A.B

o Required lor some applications il SLC 24V power is al a premium.

Table A.C

Converler Besolulion 16 bir

Repeatability T1 LSB

Extemal24V dc Power

Supply Toleranca

24 t107o at 195 mA max.

(21.6 to 26.aV dclo

24tlÙo/oat 145mAmax.
(21.6 to 26.4V dc)o

0000 0000 0000 0001

0.01o/o

-20 to +20 volts

s0 dB

10s dB

55 dB

10 Hz

60 ms at 95%

Modulation

500K ohms

NIO4V

NA

NA

NO4t

NO4V

k

GeneralAnalog lnput
Specifications for Nl4,
Nto4t. N¡o4v

Location of LSB in UO word

Non-lineadty

Common Mode

Common Mode Rejection at 0lo 10 Hz

Common Mode Rejection at 60 Hz

NormalMode at 60 Hz (min.)

Channel Bandwidth

Slep Response

Conversion Melhod

to ANLCOM

NA 55 mA

4 vollage

outpuls, not

individually

isolated

145 mA

4 curenl
outputs, not

indMdually

isolated

NA 195 mA55 mA

T15 mA55 mA

2 vollage

oulpuls, nol

individually

isolated

2 cunenl

oulpuls, not

individually

isolated

2 diflerenlial, vollage

or current sêlectable

per channel, nol

individually isolaled

2 diflerential, vollage

or crrrent selec{able

per channel, not

individually isolated

145 mA55 mA

4 differenlial, vollage

or cr¡rrent seleclablg

per channel, nol

individually isolated

35 mANA 85 mA

0uþt
Channels per

ltlodule

lnpul Channels per

llodule

Backplane Curent
Draw

Sll(maxJ 24V(mu)

Publlcatlon 17,l&6.4 - January 1996
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Specifications A-3

Current-Loop lnput
Specifications for Nl4,
Nl04l, and NIO4V Table A.D

Ë

Absolute Modmum Curenl

Absolute Madmum lnput Voltage

Currcnt -201o +20 mA

lmpedance

Resoft¡tion

FullScale

OverallAccuracy al c F)

Overall Accuracy at 0o to +60o C

to 140o

OverallAccuracy Drill

Gain Enor at +25o C f/7o F) (mu.)

Gain Enor at 0o to+600 C

(32o lo 1400 F)(max.)

Gain Error Dilft (max.)

ofiset Eror at +25o C (77o F) (mu)
(lin = 0, Vcm = 0)

Oflset Enor at 0o to 160" C

to l40o F) (lin = 0, Vcm = 0)

Oflset Enor Ddll =0,Vcm=0)

-201o+20 mA

-301o+30 mA

t7,5V dc or 7.5V ac RMS

-16,384 to +16,384

250 Ohms

1.22070 LSB

20 mA

*0.6427o of lull scalao

+ C ol lull scale

+0.323%

*0.556%

*67ppm/o C

17 LSB

t14 LSB

t0.20 LsEt/o c
o Reler lo Apperrdix C for a msthod to improve aættacy over temperalure.
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A-4 Spacificatlons

Voltaae lnput
Soecifications for Nl4,
NiO¿1, and Nlo4V

(,

Table A.E

-1010 +lOV dc- 1 LSB

to +10V dc - I -32,768 to +32,767

lmpedance lM ohms

Resolulion 305.176 PV LSB

FullScale
'l0V dc

Overall at +25o C (7lo (max) 10.284% ol fullscale

Overall AccuracY at 0o lo +60" C
1S.50470 olfullscaleo

(32o to 140o F)

Overall AæuracY Dtilt (ma,r.) C ol lull scale

Gain Enor at +25o C fl.263%

Gain Error at 0" to +ô0o C
11.4617o

to l40o

Gaìn Error Ddlt c

Oflset Enor at+25o C Ð t7 LSB

Oflset Enor at 0o to +600 C È14 LSB
(32" to 140" F)

Oflset Enor Drilt (mu.) t0.20 LSBP C

Overvoltage Protection (max. across lN+ to lN- either 220V ac RMS

or 220V dc

o Refel to þpendix C lol a meü¡od lo [nprove accuracy over lsmperalure'

continuouslY

lî
i\:
ii
:ll

.1:

:i
:.i:

À{

k
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Speciflcations A-5

\t Curent Output
Specifications for Nl04l
and NO4l Table A.F

{}

Descdptlon

Converter Resolulion 14 bir

Localion of LSB in l/O word 0000 0000 0000 01xx

Non-lineadty 0.057o

Converclon Method B-ZR Ladder

2.5 ms (at 957")

Load 0 to 500 Ohms

Madmum Load Reactance 100 pH

Oulput Range (Normal) 0to+20 mA

57o (0 to +21 mA - 1 LSB)

Resolulion 2,56348 pA per LSB

FullScale 21 mA

OverallAæuracy al +25o C (77' F) (max.) t0.298% of lullscale

Overall Accuracy at 0" lo +60" C
t0.541% of lullscale

lo 140o

Overall Aæuracy Ddft (mu.) tT0ppmP C ol lull scale

Gain Enor at +25o C 1o.298%

Gain Eror al0o to +60" C

(32o lo 140o F) (max.)

Gain ErorDdft (mu.) t62ppnr/o C

Offset Erroral +25" CW" n t10 LsB

Ofsel Enor at 0o to +60o C

(32o lo 140" F) (max.)

Offset Eror Drift (max.) f).06 LsB/o c

t0.516%

È12 LSB
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A4 Specificallons

Table A.G

Convertel Resolution

Location of ISB in U0 word

Conversion Method

Load Range

Maximum Load Cunent

Maximum Load Reactanca

Oulput

Resolution

FullScale

Overall at +25o C

Overall AæutacY at 0o to +60o C

(32o to 1400 Ð (max.)

Overall Accuncy Ddft (max,)

Gain Eror at +25o C (77" fl (max.)

Gain Error at0" to +60" C

lo 1400 F)

Gain Eror Ddll (max.)

Offsel Enorat +25o C (maxJ

Offsel Erorat 0o to +600 C

(32" to l40o (mu.)

Oflset Enor Dilfl

t4 bir

0000 0000 0000 01xx

0.05%

F2R Ladder

2.5 ms (at

lK to - Ohms

10 mA

lpF
lo +10V dc - I 768 to +32,764

-10 to +10 volls - 1 LSB

1.22070 mV per LSB

10V dc

Ð (ma¡r.) t0.208oÁ ol lullscale

10.384Y0 ol lullscale

t54ppnrlo C ol lullscale

t0.2087o

VoltaEe Output
S pecif icatioirs for NIO4V
and No4v

ftfr.s74%

t4Tpptn/o C

*9 LSB

tll LSB

È0.05 tsBf c

i;
ir

it

¡
:t
.i:

n

C
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Appendix B
I -r'l T\ro's Gomplement Binary

.þ

NumbeÌs

The SLC 500 processor memory stores l6-bit binary numbers.

Tþo's complement binary is used when perfonning mathematical
calculations intemal to the processor. Analog input values from the
analog modules are returned to the processor in lGbit two's
complement binary format. For positive numbers, the binary notation
and two's complement binary notation are identical.

As indicated in the fïgure on the next page, each position in the
number has a decimal value, beginning at the right with 20 and
ending at the left with 2ls. Each position can be 0 or I in the
processor memory. A 0 indicates a value of 0; a I indicates the
decimal value of the position. The equivalent decimal value of the
binary number is the sum of the position values.

Posltlve Decimal Values

The far left position is always 0 for positive values. As indicated in
the figure on the next page, this limits the maximum positive decimal
value to 32767 (all positions are I except the far left position). For
example:

0000 1001 0000 1110 = 211 ¡28a23¡'!'41

= 2048+256+8+4+2=2318

0010 0011 0010 1000 = 213a2e128ç25123

= 8192+512+256+32+8 = 9000
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B-2 Tlvo's ComPlement Binary Numbers

Flgure 8.1

example:

1111 1000 0010 0011 =

q1l a +213 +212 +2't I r2s ¡21 ¡20¡ - 2 
t 5 

=

(16384+8192+4096+2048+32+2+1) -32768 =

30755 - 32768 = -201 3.

Negative Decimal Values

In two's complement notation, the far left position is always I for

negative val,ies. The equivalent decimal value of the binary number

is ãbtained by subtracting the value of the far left position, 32768,

from the sum of the valuós of thc other positions. In the figure on the

next page (all positions are l), the value is 32i167 -32768 = -i' For

(

É!.1
,i:r.

iì::
l:.

i:
ìi

-*
$.r{i
ü

16384

8192
4096

2M8
t0u
5t2

256

128

64

32

l6
I
4
2

3n6t

Thls posltlon ls always zero lor positlve numbers

011 111 l l l l t lt 1 11

ox2l5 =o

1x2s

lxC=8
'tx?z= I

ix2l4 - 16384

ß2t2= 4096

lxzl | - zo¿8

1x2lo= to24

1.y28=256

ßi =na

'1x26 - 64

=32

lx24 = 16

1x2t =2
1x2o = I

l¡û13 = 8192

7x2e= 512
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Two's Complement Numbers B-S

Flgure 8.2aìr

t
0t I 111 I l l l I I I l1l

32

t6
8

4
2
I

32767

t x2l5 = t This position is always 1 lor negalive numbers

If,s=32
1x24= 16

1x23 = 8

rx22= 4
1x2t=2

fx2o = t

lxzro= lo24
æ ß29= 512

| 
- 

*zs-2s6

llt- uù=tzl

16384

8192
4096

2048

ta24

512

256

r28

1x214 - ló384

112¡3 = 8lg2
1nt2'4096

1x2tt =2048
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This appendix helps you calibrate an analog input channel using

software offsets to increase the expected accuracy of an analog input

circuit. Examples of equations and a ladder diagram are provided for

I'r I

Appendix C

reference. A software calibration reduces the offset error and

error at a given temPerature by scaling the values read at
your
gain

Optional Analog lnPut
Sõftware Galibration

Galibrating an Analog
lnput Channel

The following procedure can be adapted to all analog inputs; current

or voltage. Forthis exampte the 1746-NI4 with a4 mA to 20 mA

input is used. Refer to the 1746-NI4 specifications in appendix A'
These specifications represent the worst case values. The overall

error for the NI4, which is guaranteed to be not more than f o365%o

includes non-linearit¡ repeatability, offset error and gain enor at a

given temperature.

The overall error of t 0.3657o at 20 mA equates to t 60 LSB of
ef,l.or, or a code range of 16324 to 16M4. Any value in this range is

returned by an analog input channel at 20 mA. The expected nominal

value at 20 mA is 16384. After perfonning a software calibration the

overall enor is reduced to 3 LSB, or a code range of 16381 to 16387.

The graph on the next page shows the linear relationship between the

input value and the resulting scaled value. The values in this graph

are from the example program.

i)
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C-z Optional Analog lnput Software Calibration

(
Flgure C.l

20 mA = 1ô384
(scale Hi)

Scaled
Value

4mA=32'17
(scale low)

3267

Low Value fiom card

16396

HiValue from card

lnPut Value

Scaled Value vs. lnput Value

Calculating the Soltware Galibration

Use the following equation to perform the software calibration

Scaled Value = (inpul value x slope) + offsel

Slope = (scaled mu. - scaled min.) / (input max. - input min')

/'lllaal - A^ahJ mi¡ 
- 

lianrrl min v olnna\vilùs¡ - uùqrgu rr[¡r.- lxrPs¡..nrh ^ 
grvlrv,

Procedure

1. Place your SLC 500 system in the normal operating temperature.

Ensure that adjacent VO modules in your system do not cause

temperature fluctuations. For example, place high power and

random load VO modules away from your analog input module-

2. Determine the scaled high and low values you wish to use in your

application. In this example, scaled high is 16384 and scaled low
is3277.

3. Using an analog input calibration source or your system's input

device placed at the 4 mA position, capture the low value by

energizing the calibrate low input. Ensure that your low value lies

within the conversion range of your analog input.

4. Using an analog input calibration source or your system's input
device placed at the 20 mA position, capture the high value by
energizing the calibrate high input. Ensure that your high value

lies within the conversion range of your analog input.

ft

C

I
!
.i

t.

ð
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Optional Analog lnput SoftwarE Calibration c-g

rì 5. Energize the calibrate input. This causes the SLC to calculate the

slope and offset values ussd to perform the error correction to the

analog input.

The analog channel is now calibrated to * 3 LSB at the calibration

temperature. Use the offset error drift and gain error drift to calculate

the amount of additional error that can be introduced into your

system due to temperature variation.

The recommended calibration period is once every 6 months.If an

application has a wide range of operating temperetures, a software

Example Ladder Diagram

The following ladder diagram requires 3 external inputs that are used

to perform the calibration procedure. Lo causes the ladder to capture

the 4 mA calibration value and Hi causes the ladder to capture the

20 mA calibration value. Cal causes the ladder diagram to scale the

Hi and Lo values to the nominal values, which provides the slope

and offset values used to calibrate the analog input channel.

1)
The following symbols are used in this example:

Cal Lo = I:1.0/0

Cal-Hi = I:1.0/l

Calibrate =l:1.012

Conversion = Nl0:0/3
Enable

Analog-In = I:2.0

Lo-Value = NlO:l

Hi-Value = Nl0:2

Scale-Hi = Nl0:3

Scale-Lo = Nl0:4

Scale-Span = N10:7

Spân = Nl0:9

Slope-xl0K = NlO:18

Offset = N10:19

Analog-Scl = Nl0:20
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OplionalAnalog lnput Software Calibration

02Rung
cal-Lo

I:1 N1O:0
____l t------[osRl---

00

Rung 2:1
Cal-Hi

I:1 N10:0
_---t 1------tosRl

11

RunE 2:2
calibrate

I:1 N10:0
----1 t------tosRl-----

22

+SUB---
---+-+SUBTRÀCT

+- ----- --- ------- --+

Sor¡rce AI{ÀLOG-IN
8000

LO-VAI,UE
3267

ÈDes

Source N{À¡,OG-IN I

8o0o I

HI_VALUE
16396

Dest I

I
+

+------+-
I lsource À HI-vÀLuEl

I I 163e6 |

I lsource B to-vÀLUEI

I I 3261t

I loest sPÀÀ¡l

I I L3L2el

| +------------------+
| +suB---------------+
+-+SUBTF"ACT

scÀf,E_Hr
+--
ISource À

Source B

DesC

163 84 I
scÀLE-LOl

3277 |
scÀtE-sPÀN I

13 10? I

+MUL------
+-+MULTf PÍJY

Source À

Source B

DesÈ

scÀLE_sPÀli¡
13 10?
10000

N10:16
327 61 |

+-

+--------
+DDV------ ---------+

+-+DOUBL'E DMDE +--- ---+

EDes

Source sPA¡{ |
1312e I

sLoPE-x1oK I

ee83 |

Ladder logic contlnued on tln nert page.

(

G
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Optional Analog lnput Software Calibration

3?
LO-VALUE

c-5

+-+DOUBLB DMDE +------+
I lsource 100001 I

tlll
I loesr N1o:61 I

srroPE_xl0K
9983

N10:5
32767

Source A

Source B

DesÈ

67

+- - - ------- -- -È ------- -- +

+DDV- --------------+

+-------------- -- --+
+SUB----- -- ------- -+

+-+SUBERÀCT ------+

+ - ------- ---- ----- -+

source À

Source B

DesÈ

Source A

Source B

Dest

Source À

Source B

SCALE-LO
3271

N10:6
326t

OFFSElT

16

S:5

Rung 2:3
Conversion
Enable

N10:0 +MUL____________________+

----l f---------- ---------+-+I4ULTIPLY +-+-
3 À¡{ALOG_INl

sooo I

sLoPE_Xl0Kl
9983

N10:8
0

+-------- - -+
S:5

+-- (U) -----------+
l0 I

| +DDv---------------+ I

+-+DOUBLE DMÞE +------+
Source

+ÀDD---------------+
+-+ADD

DesL

10000 I

I

N10:12 |

ol
+---- ------------ --+

+------+

16
À¡tÀr,oc¡_scLDest

N10:12
0

OFFSET

8002
+ ---------- -- ------+

Rung 2:4
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Appendix D
Module Input and Output
Gircuits

Figure D.l

lnput Clrcuit for 1746-N14, -NlO4l, and -Nl04V
Modules

lN- >

lN+

coM >

Ato D

.001

ANL
Swilches Sl and 52 control
whelher the inpul circu¡t is for
cunenl (closed) or voltage (open).

500K

Posilive Supply

Negalive Voltage Supply

,î
Voltage Output Circuit for 1746.N1O4V
Modules

from
DAC 1pF

> VOLTAGE
OtJT

> ANLCOM

Gurrent Output Circuit for 1746.N1041
Modules

lpF

fiom
DAC

0.f pF

> CURRENT
OUT

> ANLCOM

250 Q

sl, s2
.001 pF

+

0.022

')
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ü Ít-2 Module lnPut

SOOKQ

5OOKQ

ANL COM

sOOKQ 500Ko

Circuit lor
S0o CurentOutPut

ANL COM

30KO

and Ouþut Circuils

Floup 0.2
bõbtlon Dlagram

Ratlnq€500Vd'c+
Circuit for

Curent lnput

Circuitlor
Voltage lnPut

lOKQ

Transfomer
lsolation

500Kc¿
Optical
lsolation

,f

i
I

T
I
I

I
I
I

I

s

I
I
I

l^
I
¡

I
I

120Q

18V

C

+

Gonnectic
to

sLc-500
System

': li

: ti.
:i ¡:;
ii' J
r . i:r.

'! il

.it ..i
¡g ¿t

4Ft:v
Ckcuit for

Voltage OutPut

pF0.01

Gonnætion
to Chassis

¡
I
a

a

I

ANL
coM (

¡

(

D toA

Dto A

Alo D

Ato D

500Ko

250ç¿

500Ko

I
i.

¡j

):

t

SLC
lnterlace
Chcuit

Regulation

Rectifier
Filter and

P¡ürnary

DCÐC
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A
A/D Conversion, P-2
Addressing Analog Modules, 4-2
Addressing and Scaling Outputs

Calculating the Linear
Relationship, 6-8

overuiew, 6-8

chassis, P-2
Choosing a Slot in the Chassis, 3-6
Common Mode Rejection, P-2
Common Mode Voltage, P-2
Common Mode Voltage Range, P-2
Configuring Your Module

External Power Switch for the

ç)

Standard 6-10

Instruction, 6-12
Addressing, Out-of-Range

Detection, and Scaling of Analog
Inputs

Calculating the Linear
Relationship, 6-2

Calculating the Out-of-Range Flag
Using the Scale Instruction,
6-3

overview, 6-1
Using Standard Math, 6-4
Using the Scale (SCL) Instruction,

6-6
Using the Scale with Parameters

(SCP) lnstruction, 6-7
Allen-Bradley, contacting for

assistance, P-9
analog modules

addressing, 4-2
configuring, 3-4
inspecting, 5-2
installing, 3-6
minimizing electrical noise, 3-16
Specifications, A-1
system considerations, 4-10
tYPes,-1-l
wiring, 3-10

B
Bit Level Addressing, 4-5

c
C.alculating the Software Calibration,

c-2
CE certification, 3-1
channel, P-2

1746-NO4I and 3-5

3-4
switch settings for the 1746-NIou

and NIO4V 3-5
contacting Allen-Bradley for

assistance, P-9
contents of manual, P-7
Converting Analog Input Data, 4-7
Converting Analog Output Dat4

4-8
Current Output Circuit for

1746-NIO4I Modules, D-l

D
D/A Conversion, definitior¡ P-2
definitions, P-2
determining power requ iremcnts

fixed controller, 3-3
modular controller, 3 -2

Differential Operation, P-2
Disconnect Prime Movers, 5-2

E
electrical noise, minimizing, 3-16
equipment needed, 2-1
European Union Directive

Compliance, 3-1

F
fixed controller, power requiremen\

3-3
Full Scale, P-2
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Gain, P-3

Gaín Error, P-3

Gain Error Drift, P-3

getting started
overview, 2-1
procedures, 2-2

getting started quicktY, 2-1

Grounding the Foil Shields and

Drain rilires, 3-12
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4-72

Input ResPonse to Slot Disable,
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Inspect the Analog Module, 5-2
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Installing Your Module, 3-6

L
Labeling and Installing the Terminal

Bloclq 3-12

Least Significant Bit (tSB)' P-3

LinearitY Error, P-4
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manuals, related, P-7

Maximum Differential Voltage, P-2
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requirements, 3-2

module ID codes, entettng, 4-2

Module Input and outPutCirc"ú (
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-OutPut 
Circuit for . :--' 

rì¿o-¡ub¿l ttto¿ul"s, D-1
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D-1
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Negative Decimal Values, B-2
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Number of Significant Bits, P-4
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Offset, P-4

Offset Error, P-5

Offset Error Drift, P-5

Ootionat Analog InPut Software' Catibration, Calibrating an

Anatog InPut Channel, C-l
Output ResPonse to Slot Disable'

4-14
^.. ---ll r^^..-^-r D-(
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P
Positive Decimal Values, B-1

power requirements' 
fixed controller, 3-3
modutar controller, 3-2

Power-UP the SLC 500 SYstem, 5-3

Preventive Maintenance, 7-1

Processor UPdate of Analog Data,
4-6
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Related Documentation, P-7
Repeatability, P-6
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2-1
Resolution, P-6
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4-10

start-up instructions, 2-1
Step Response, P-6
system considerations, 4-10

terminal block
labeling and installing, 3-12
removing, 3-7

T

iä

s
Safe State, P-6
Safety Considerations when

ïÌoubleshootìng, 7-2
Scaling and Range Checkingof

Analog Inputs and Outputs
Calculating the Linear

Relationship, 6-19
overview, 6-79, 6-22
Using SCL Instruction, 6-22
Using Standard Math Instructions,

6-21
Using the Scale with Parameters

(SCP) Instruction, 6-23
Scaling Offsetwhen >32,767 or
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Calculating the Linear

Relationship, 6-74
Calculating the Linear Shifted

Relationship, 6-15
oveliew, 6-14
Using Standard Math, 6-16
Using the Scale with Parameters

(SCP) Instruction, 6-18
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current output for NIO4I, NO4I,
A-5
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A-2
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Nro4v A-4
voltage output for NIO4V NO4V

A-6

P-2
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Tbsting Analog Outputs, 5-6
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174ó-M4 Analog Input Module,
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1746-NIO4I and MO4V Analog

Combination Modules, 1-2
1746-NIO4I and NO4V Analog

OutputModules, l-2 .

U
Update Time, P-6
using analog 1-1

V
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W
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Grounding Your Cable, 3-9
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lmportant Notes l. Read all the information in this guide before installing the product.

2. The information in this owner's guide applies to hardware and

software version 1.00 or later'

3.Thisguideassumesthatthereaderhasafullworkingknowledgeof
the relevant Processor.

Notice
are useful in a

wide variety of applications. Therefore, userthe

for applying the products and services described herein are responsible
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have been made to provide accurate information within this owner's
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completeness, or usefulness of the information herein.
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Preface

Read this preface to familiarize yourself with the rest of the owner's

guide. This preface covers:

. who should use this guide

. what this guide provides

. related Allen-Bradley documents

. terms & abbreviations you should know

Who Should UseThis
Guide

WhatThis Guide Covers

Related
Documents

Use this guide if you design, install, progÍam, or maintain a control

system that uses Allen-Bradley Small Logic Controllers'

You should have a basic understanding of SLC 500 products. You should

also understand electronic process control and the ladder program

instructions required to generate the electronic signals that control your

application. If you do not, contact your local Allen-Bradley

rrpr"r"ntutive for the proper training before using these products'

This guide covers the 1746sc-NT8 thermocouple/millivolt analog input

modùe.It contains the information you need to install, wire, use, and

maintain these modules.It also provides diagnostic and Uoubleshooting

help should the need arise.

TableAliõts SévèralAllèñ-Bradley doeuments that may help you asyou

use these products.

\



il SLC 500" Thermocoupte/mV lnput Module

Table A, Related Allen-Bradley documentation

Allcn.Bradley Doc. No. Tiüe

1747-2.90

scþl.1

1n04.1

SLC 500 System Overview

Applicalion Considenations lor Solid State Controls

{llq"gFqçï.ProgrammaHe Gonrroiler Grounding and
Widng Guidelines

lnstallation & Operalion Manual for Modutar Hardware
Style PrognammaHe Controllers

lnstallation &.Operation Manual for Fixed Hardware Style
Programmable Controllers

1747-8.2

1747-Nt001

1747-6.4 Allen-Bnadley Advanced prognamming Software (ApS)
User Manual

Allen-Bnadley Advanced prognamming Softuare (ApS)
Reference Manual

9rlting Sþ{ed Guide for Advanced prognamming

Software (APS)

1747-6.11

1747-6.3

ABT-1747.TSG001 SLC 500 Software Programmers's euick Rebrence
Guide

Allen-Bnadley HHI (Hand-Hetd Terminal) User Manual
1747-NP002
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AG-7.1 Allen-Bradley lndusüial Automation Glossary

Terms & Abbreviations
You Should Know

To obtain a copy of any of theAllen-Bradley documents listed, contact
your local Allen-Bradley office or distributor.

You should understand the foilowing terms and abbreviations before
using this guide.

ND - Refers to analog-to-digital conversion. The conversion produces a
digital value whose magnitude is proportional to the instantaneous
magnitude of an analog input signal.

Attenuation -The reduction in magnitude of a signal as it passes
through a system. TTre opposite of gãin.

channel - Refers to one of eight, small-signal analog input interfaces to
the modules's terminal brock. Each channãt is connfrrrå r*"onnection
to athermocouple orDC mi[ivolt (mv) inpur devicã and has its own
configuration and status words.

chassis -Ahardwa¡e assembly that houses devices such as vo modules,
adapter modules, processormodules, and power supplies.
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cJc-(ColdJunctionCompensation)Themeansbywhichthemodule
.ornprnìut"s for the offset voltage error introduced by the temperature at

the junction berween thc thermoãouple lead wire and the input terminal

block (the cold junction).

Commonmodercjectionratio(CMRR)-Theratioofadevice's
differential voltage gain to common mode voltage gain. Expressed in dB,

CMRR is a comparative measure of a device's ability to reject

interference cauied by a voltage common to its terminal relative to

ground.

terminal and analog common during normal differential operation.

Configuration word - Contains the channel configuration information

needeãby the module to configure and operate each chann-el.Information

is written to the configuration word through the logic supplied in your

ladder program.

Cut-offfrequency-Thefrequencyatwhichtheinputsignalis
attenuated fln Uy the digitaifilter. Frequency components of the input

signal that are below the õuçofffrequency are passed with under 3 dB of

attenuation for low-pass filters.

dB (decibel) - A logarithmic measure of the ratio of two signal levels'

Data word -A l6-bit integer that represents the value of the analog input

channel. The channel datalord is vãti¿ only when the channel is enabled

and there are no channel errors.

Digitat lilter -Alow-pass filter of the A/D converter. The digital filter

próvides high-frequency noise rejection'

Effective resolution - TLe number of bits in the channel data word that

do not vary due to noise.

Full-scale error (gain error) -The difference in slope between the

actual and ideal analog transfer fi¡nctions'

Full-scale range (FSR) -The difference between the maximum and

minimum specified analog values.

Gain drift - The change in full-scale transition voltage measured over

the operating temperature range of the module'

Input data scaling - Depends on the data format that you select for the

channel data word. You õan select from scaled-for-PlD or Engineering

Unitsformillivolt,thermocouple,orClCinputs,whichyoumust
compute to fit your application's temperah[e or voltage resolution.

Local system -A control system with vo chassis within several feet of

the proJessoç and using l?46sc-C7 or 1746-C9 ribbon cable for

communication.
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LSB 0east signilicant bit) - The bit that represents the smallest varue
within a string of bits. The "weight" of this value is definJas the full-
scale range divided by the resolution.

Multiplexer - A switching system that a[ows several input signars to
share a common A/D converter.

Normal mode rejection (differential mode rejection) -A logarithmic
measure' in dB, of a device's ability to reject noise signals between or
among circuit signar conductors, but not between theiquipment
grounding conductor or signar reference structure and tñe signat
conductors.

Remote system -A contror system where the chassis can be located
several thousand feet from the processor chassis. chassis
communication is via the 1747-sN scanner and 1747-ASB Remote uo
Adapter.

Resolution -The smalrest detectable change in a measurement, typically
expressed in engineering units (e.g. o.l5c)ir as number of bits. For
example, al2-bit value has 4,096 possible counts. It can therefore be
used to measure I part in 4096.

sampling time -The time required by theA/D converter to sampre an
input channel.

status word - contains status information about the channel,s curent
configuration and operationar state. you can use this information in your
ladderprogram to determine whether the channel data word is valid.

step response time - The time required for the A/D signal to reach 957o
of its expected, finar varue, given a fulr-scare step ,tranie in it. input
signal.

update time -The time for the module to sampre and convert a channel
input signal and make the resulting value avaiüble to the slCprocessor.

.É't
s
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This chapter describes the thermocouple/millivolt input module and

exptainsïow the SLC controller reads thermocouple or millivolt analog

input data from the module.

Module Overview

Chapter I

General DescriPtion

mV analog input module. This chapter covers:

. general description and hardware features

. an overview of system and module operation

. block diagram of channel input circuits

Table 1. Thermocouple Temperature Ranges

This module is designed exclusively to mount into Allen-Bndley 1746

VO racks foruse wiihAllen-Bradley SLC 500 fixed and modular

systems. The module stores digitally converted thermocouple and/or

mitlivott (mV) analog data in its image table for retrieval by all fixed and

modular SLC 500 prõ""ttott. The module supports connections from

any combination olup to eight thermocouple and/or mV analog sensors'

lnput Ranges

The following tables define thermocouple types and associated

temperature ranges and the millivolt analog input signal fanges that each

of the module'sinput channels will support. To determine the Practical

temperature range of your thermocouple, refer to the specifications in

appendixA.

F',;-- ,,

.ru,
eËY

Type oGTemPeraturcRange oFTemperature Range

J

K

T

B

E

R

s

N

-21fC to 760"C

-270Cto 137eC

-270Ct0400"C

300"Cto 1820C

-270Cto 1000C

0"Cto 176SC

0"Cto 176S€

0"Cto 130fC

-346"Ft01408F

43toF lo 2498"F

-454"F to 75?F

572"F to 3308oF

-454"Ft018ÍlTF

32'F to 9214"F

32"F to 3214oF

32"Fto zgI4F

-irFozzt"FGIC Sensor -25"C to 105oC
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Table 3.

Hardvuare

Table 2. Millivott lnput Ranges

-50 to +50 mV

-100t0 +100 mV

Each input channer is individuaily configurabre for a specific input
device, and provides open-circuii over-iange, and under-range detection
and indication.

Haldware Features

The module fits into any single slot for uo modules in either an sLC 500
modular system or an sLC 50o fixed system expansion chassis (1746-
A2). tt is a class r t modure (uses g input wordi and g output words).

¡ Requires use of Block Transfer in a remote configuration.

The module contains a removable terminal block providing connections
for eight thermocouple and /or analog input devices. There are two cold-junction compensation (cJC) sensors=thaì compensate for the cordjunction at ambient temperature rather than at îreezing(0"c). There are
no ouÞut channels on the modure. you configure thJmoduíe with
software rather than with jumpers or switches.

Ha¡dware Features

Function

r!Ë
€

Channel Status LED lndícators

Module Status LED

Side Label(Nameptate)

RemovaUe TeminalBlæk

Door Label

Self Lod<ing Tabs

Displayoperaling and fault status of channels G7

Displays operaling and fault status of üre module

Provides module inbrmation

Provides elæ'tdcalænnection to ¡nput devices

Permits easy terminal idenlilication

Sæure module in chassis slot

Diagnostic LEDs

The module contains diagnostic LEDs that help you identify rhe source
of problems that may.rycur during power-up or during normar operation.
Power-up and channer diagnostics are exprained in cñ'd;;6, Tësting
Your Module.

The module communicates with the slc 500 processor and receives +5Vdcand +24Ydcpowe:fro1$e syctem po*è, supply through rheparallel backplane interface. No extemal power rWili, is reqiired. you
mayinstall as many thermocouple modures in the ryrtä. 

^ trr" power
supply can support

System Overview
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Each module channel can receive input signals from a thermocouple or a

mV analog input device. You configure each channel to accept either

one. When confïgured for thermocouple input types, the module

convefts analog input voltages into cold-junction comPensated and

linearized, digital temperature readings. The module uses the National

Institr¡te of Standards and Technology (MST) based on ITS-90 for
thermocouple linearization.

When configured for millivolt analog inputs, the module converts analog

values directly into digital counts. The module assumes that the mV

System Operation

At power-up, the module checks its internal circuits, memory and basic

functions. During this time the module status LED remains off. If the

module fïnds no faults, it turns on its module status LED-

After completing power-up checks, the module waits for valid channel

configuration data from your SLC ladder logic program (channel status

LED; are off). After channel configuration datâ is transferred and

channel enable bits are set for one or more channels, the module turns on

its channel status LEDs. Then it continuously converts the thermocouple

or millivolt input to a value within the range you selected for the channel.

Each time the module reads an input channel, the module tests that data

for a fault" i.e. over-range, or under-range condition. If open-circuit

detection is enabled, the module tests for an open circuit condition. If it
detects an open-circuit, over-range, or under-range conditiOn, the module

sets a unique bit in the channel status word and causes the channel status

LED to blink.

The SLC processor reads the converted thermocouple or millivolt data

from the module at the end of the Program scan, or when commanded by

the ladder program. After the processor and module determine that the

data transfór was made without efror, the data can be used in your ladder

ProgËm.

Module Operation

The module's input circuitry consists of eight differential analog inPuts'

multiplexed into an A/D convertor. The AID convertor reads the analog

inputlignals and converts them to digital counts. The input circuitry also

continuously samples the CJC sensors and compensates for temperature

changes at the cold junction (terminal block). The module can be used

with remote CJC sensor inputs. The sensors must be Analog Devices

AD592CN temperature transducers to meet the accuracy specifications of
the module. The module will not accept other cJC sensor inputs and

thermocouple inputs will not function properly if incorrect CJC sensors

are used.
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Module Addressing

The module requires eight words each in the sLC processor's input and
output image tables. Addresses for the module in slot e rire as follows:

I:e.0-7 thermocouple/mV or status data for channels 0-7,
respectively

O:e.0-7 configuration data for channels 0-7, respectively.

compatibility withrhermocouple and Millivolt Devices & cables

The module is compatible with the fo[owing standard types of
thermocouples: B, E, J, K, N, R, s, and r and extensiort*ire. Refer to
appendices B and c for details. The module is also compatible with a
variety of mVdevices with an output of t50 ortl00 mV.

To minimize interference from radiated electrical noise, we recommend
twisted-pair and highly shielded cables such as the following:

Table 4. Recommendations to minimize interbrence from
radiated electrlcal noise

ForThisType of lÞvice We RecommendTtris Cable (or equivalent)

:).

¿?1 ì._,¡¡' t
diThermocoupleType J

ThermæoupleType K

ThemæoupleTypeT

OherThermoæupleTypes

mVdar¡ces

EIL Corp.J20-5-502

EIL Corp.K20-5-510

EIL Corp.T20-$502

consult wiü¡ EIL Corp or olher manufacluren

Belden 8761, shielded, twisted-pair
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Block Diagram TerminalBlock Module Circuilry
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Chapter 2

lnstalling And Wiring Your lllodule

Read this chapter to install and wire your module. This chapter covsrs:

. avoiding electrostatic damage

. installing the module

. wiring signal cables to the module's terminal block

Electrostatic Damage Electrostatic discharge can damage semiconductor devices inside this

module if you touch backplane connector pins. Guard against

electrostatic damage by observing the following precautions:

cAunoN

ELECTROSTATICALLY SENSITIVE COMPONENTS

. Before handling the module, touch a grounded object to

rid yourcelf of electrostatic charge.

.llvhen handling the moduter wear an approved wrist strap

grounding device.

. Handle the module from the ftont, away from the

backplane connector. Do not touch backplane
connector Pins.

.KeePthemoduleinitsstatic.shieldcontainerwhennot
in use or during shiPment.

Failure to observe these precautions can degrade the module's

performance or cause permanent damage'

The module receives its power through the SLC-500 chassis backplane

from the fixed or modular +SYDC!+Z4VDC chassis power supply' The

maximum curent drawn by the module is shown in the table below'

Power Requirements
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Table 5. Maxlmum current draurn by the modute

SVDC Amps 24VDC Amps

0.120 0.070

When using the module in a modular system,add the values shown above
to the requirements of alr other modures in the sLC to prevent
overloading the chassis power supply.

when using the modure in afixed controller,be sure not to exceed the
power supply rating for the 2-slot VO chassis.

Gonsiderations for a Modular System

Place your module in any slot of an sl-c-500 modular, or modular
expansion chassis, except for the left-most slot (slot 0j reserved for the
SLC processor or adapter modules.

Considerations for a Fixed Contloller

The power supply in the 2-srot sl-c 500 fixed vo chassis (r74GA2) can
support only specific combinations of modules. Make sure the chassis
power supply can support the NTg and additional module power
requirements.

Tlvo factors determine where you should install your module in the rack:
ambient temperature and electrical noise. when ,"r."tirrg a ,lot for your
module, try toposition your module:

' in a rack close to the bottom of the enclosure (where the air is cooler)

' away from modures that generate significant heat, such as 32-point
input/output modules

' in 
1 

slot away from ac or high-voltage dc modures, hard contact
switches, relays, and ac motor driveJ

. away from the rack power supply (if using a modular system)

Remember that in a modurar system, the processor arways occupies the
first slot of the rack.

,,f.
F*

,l
€

Selecting A Rack Slot
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Module lnstallation and
Removal

CAUTION

POSSIBLE EAUPMENT OPERATION

Before installing or removlng your module, always
disconnect power from the sLC 500 system and from any

swap" your modute), and dlsconnect any devices wlred to
the module.

Failure to observe this precaution can cause unintended
equipment operation and damage.

To insert your rnodule into the rack, follow these steps:

l. Align the circuit board of your module with the card guides at the top

and bottom of the chassis.

Figure 1. Module lnsertion into a rack

2. Slide your module into the chassis until both top and bottom retaining

clíps are secure. Apply firm even pressure onJour module to attach it
to its backplane connector. Never force your module into the slot.
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cover all unused slots with the card slot Filler, Ailen-Bradley pan
number 1746N2.

TerminalBlock Removal

To remove the terminal block:

l. Loosen the two terminal block release screws. To avoid cracking the
terminal block, alternate between screws as you remove them.

2. using a screwdriver or needle-nose priers, carefully pry the terminal
block loose. when removing or installing the terminal block be
careful not to damage the CJC sensors.

Figure 2. Terminal block diagram with CJC sensorc

GJC Sensors 

-ù

GJC Sensors

1--- TerminalBlodr
Release Screws

TerminalBlod<

Ét \-li, ns

E
tIT
E]E
tI]
E]
ttr
ENE
TE
tn
EEN

EH
rEm
EE
tEN
mE
tIN

ì

('

<'- 
Releaæ Screws



CAUTTON

POSSIBLE EOUIPMENT OPERATION

Before wiring your module, always disconnect poruer from
the SLC 500 system and from any other source to the
module.

Chapter 2: lnstalling AndWiringYour Module 1t

Wiring Your Module

equipment operation and damage.

Follow these guidelines to wire your input signal cables:

. Power, input, and output (UO) wiring must be in accordance with

Class l, Division 2 wiring methods lArticle 501-4(b) of the National

Electrical Code, NFPA 701 and in accordance with the authority

having jurisdiction.

. Route the field wiring away from any other wiring and as far as

possible from sources of electrical noise, such as motors, transformers,

õonhctors, and ac devices. As a general rule, allow at least 6 in.

(about 15.2 cm) of separation for every 120 V of power.

. Routing the field wiring in a grounded conduit can reduce electrical

noise further.

. If the field wiring must cross ac or power cables, en$re that they

cross at right angles.

. To limit the pickup of elecrical noise, keep thermocouple and

millivolt signal wires as far from power and load lines as possible.

. For high immunity to electrical noise, use Belden 8761 (shielded,

twisted pair) or equivalent wire for millivolt sensors; or use shielded'

twisted pair thermocouple extension lead wire specified by the

thermocouple manufacturer. Using the inconect tyPe of thermocouple

extension wire or not following the conect polarity may cause invalid
readings.

. Ground the shield drain wirc at only one end of the cable. The

prefened location is at the shield connections on the terminal block.
(Refer to IEEE Std. 518, Section 6.4.2.7 or contact your sensor

manufach¡rer for additional details.)

. Keep all unshielded wires as short as possible.

. Tighten screw terminals with care. Excessive tightening can sUip a

screw.
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. Follow system grounding and wiring guidelines found in your SLC
500 Installation and Operation Manual.

Preparing andWiring the Cables

To prepare and connect cable leads and drain wires, follow these steps:

SignalWires

Gable

(Remove loilshield and dain wire
fom sensorcnd of fre cable.)

SignalWresD¡ainWire

(Al lhe modulecnd ol lhe æble, extracl
lhe dnain wire but remove the loilshield.)

l. At each end of the cable, strip some casing to expose individual wires.

2. Trim signal wires to S-inch lengths beyond the cable casing. strip
about 3/16 inch (4.76 mm) of insulation to expose the ends of the
wires.

3. At the module-end of the cables (Figure 3.1):

- extract the drain wire and signal wires

- remove the foil shield

- bundle the input cables with a cable strap

4. connect pairs of drain wires together, channels 0 and l, channels 2
and 3, channels 4 and 5, channels 6 and7. Keep drain wires as short
as possible.

5. connect the drain wires to the shield inputs of the terminal block.

Channel0 and I drain wires to pin 5

Channel 2 and 3 drain wires to pin l0

Channel4 and 5 drain wires to pin 15

Channel6 and 7 drain wires to pin 20

6. connect the signal wires of each channel to the terminal brock.
Importanr only after verifying that your connections are correct for
each channel, trim the lengths to keep them short. Avoid cutting leads
too short.

7. Connect TBI chassis ground connector to the nearest chassis
mounting bolt with 14 gauge wire. (Looking at the face of the
module, TB I is near the lower part of the terminal block on the
primary side of the PCB.)

d''l
ri& b

t,.e

t

(
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8. At the source-end of cables from mV devices:

- remove the drain wire and foil shield

- apply shrink wraP as an oPtion

- connect to mV devices keeping the leads short

Important: If noise persists, try grounding the opposite end of the cable'

instead (Ground one end onlY.)

EMI are needed on

shielded wire must be used and a Fenite EMI suPPressor is needed on

each CJC input connection. The drain wire of the CJC cable must be

connected to a shield connection at the module. Apply the suppressor

close to the module terminal block, as shown below. A Stewafd Part

2882024-0A0 or equivalent is recommended. The Steward 28p2024'

040 has an impedance of 157 (2 at25 MHz, 256 A at 100 MHz, and can

accomodate one turn of wire.

Figure 3. Ferrite EMI suppressor fol GE compliance

each channel's terminal block connection. remote are

Module

Note: Please refer to Appendix C for additional information on wiring

and using grounded junètion, ungrounded junctiorr And exposed juction

thermocouple tyPes.

#:?1Fq,)
ù

+

------- -ì:-- -
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THERMOCOUPLE oT mV GAETE

GJCA+
q,cA.
ChannEl 0+

Channel G
Shield for CHO and CHt

Channel 1+

Channel 1.

Channel 2+

Channel 2.

Shield for CH2 and CH3

Channel 3+

Channel 3-

Channel 4+

Channel 4-

Shield lor CH4 and CH5

Channel 5+

Channel 5-

Channel 6+

Channel 6-

Shield for CH6 and CH7

Channel 7+

Channel 7.

GJCB+

CJC B.

Figure 4. Terminal block diagram with input cable

-.l¡

->

f' -'.-ËF
G

-+

-TBl

The module also has a ground terminar rBl which should be grounded to
a chassis mounting bolt with 14 gauge wire.

Gold Junction Gompensat¡on (CJC)

CAUTION

POSSIBLE EOUIPMENT OPERATION

Do not remove or loosen the cold function compensat¡ng
temperature transducers located on the termlnãt bbck
unless you are connecüng remote CJCs to the module.
Both GJCs are cr¡t¡cal to ensure accurate thermocoupte
input readings at each channel. The module wlll not äperate
ln thermocouple mode lf a CJG ls not connected.

Failure to observe this precaution can cause unintended
equipment operat¡on and damage.
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To obtain accurate readings from each of the channels, the cold junction

temperature (temperature at the module's terminal junction between the

theimocouple wiie and the input channel) must be compensated for. TWo

cold junctión compensating sensors have been integrated in the

removable terminal block. They must remain installed to retain accuracy.

If remote CJC compensation is desired, the sensors at the terminal block

must be removed and the external sensors wired to the CJCA and CJCB

terminals. The remote CJC sensors must be Analog Devices AD592CN

T}-g2style temperature transducer devices. The module will not

function with any other CJC sensor connected.

d.rio^',s{i
p\_-



t6 SLC 500" Thermæouple/mV lnput Module

R
(Èr



Chapter 3

Things To Gonsider Before Using
Your Module

This chapter explains how the module and the SLC processor

communicate through the processor's VO image tables. It also describes

the module's input filter characteristics. Topics discussed include:

dÉ':P--'.LI..\l

"þ--,

Module lD Gode

Module Addressing

. module addressing

. channel filter frequency selection

. Channel turn-on, tum-off, and reconfiguration times

. response to slot disabling

The module ID code is unique number assigned to each type of 1746VO

module. The ID defines for the Pfocessor the type of VO module and the

number of words used in the processor's VO image table.

lVith APS software, use the system UO configuration display to manually

enter the module ID when assigning the slot number during the

configuration. Do this by selecting (other) from the list of modules on

the system UO configuration display and enter 3533, the ID code for the

l746sc-NT8.

No special VO configuration (SPIO CONFIG) is required. The module

ID automatically assigns the correct number of input and output words.

If you are using different programming software package, refer to the

documentation that came with your software.

The following memory map shows you how the SLC processor's outPut

and input tables are defined for the module.
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ChannelT Data or Status Word

Channel 6 Data or Status Wod

Channel 5 Data or Status Word

Channel 4 Data or Status Wod

Cfiamd 3 Dala orstalw Word

Channd2 Dahor$atrsWod

Clumd 1 Dala orStatrs Ullod

Clunnel 0 Dah o¡ Status Word
lnput lmage

SWordslnput lmage

Slola

Channel 7 Configunation Word

lnput

Scan

Channel 6 Conlþuration Word
Ouþut lmage

8 WordsOnþut lmage

Slole

Channel 5 Configuration Word

Channel 4 Confquration Word

Channel 3 Conlþunation lVord

Channel 2 Configuralion Word

Clnnnel 1 Gonfignrnation lVord

Channel 0 Configunation Word

Figure 5. lmage table

Bil t5

stc 5,0x

Dal¡ Files

Themocouple
llodule

Table

8¡t0 Addess

O:e.0

O:e.f

O:e.2

O:e.3

O:e.4

O:e.5

0:e.6

O:e.7

Word0

Wodl

Wod2

Word 3

Word4

Word 5

Word 6

WordT

0uþut
Scan

Word0

Word 1

Word2

Wod3

Wod4

WordS

Word ô

WodT

Ie.0

l:e.1

l:e.2

[e.3

le,4

le.5

Ie.6

l:a.7

0 Addnss

lb 'F
rÉ

Output lmage - Configuraüon Words

Eight words of the sLC processor's output image table are reserved for
the module. ouput image words (Þ7 are used to configure the module's
input channels 0-7. Each output image word configures a single channel,
and can be referred to as a configuration word. Each word has a unique
address based on the slot number assigned to the module.

ExampleAddress - If you want to configure channel2 on the module
located in slot 4 in the sLC chassis, yor¡r address would be o:4.2.

Stot

Word
File type t

\o,//
/\

Element
Delimiter

Word
Delimiter

chapter 4, channel configuratíon, Data, and status,gives you detailed
bit information about the data content of the configuration word.
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lnput lmage- DataWords and StatusWo¡ds

Eight words of the sLC processor's input image table are reserved for the

-ãdd". Input image words are multiplexed since each channel has one

data word and one stah¡s word. The corresponding configUration word

selects whether the channel status or channel data is in the input image

word.

Status bits for a particular channel

you entered into the configuration
reflect the confi guration
(output image) word for

settings that
that channel.

have stored a valid configuration word for that channel'

Each input image word has a unique address based on the slot number

assigned to the module.

Example Address - To obtain the status/data word of channel 2 (input

wor¿ á) of the module located in slot 4 in the SLC chassis use address

l:422.

Slot

Word

rff'f -- .8ù-t i

þ'*-'

File type ,
\,'Írl
/\

Element
Delimiter

Word
Delimiter

Chapter 4, Clunnel Configuratíon, Data, and Status, gives you detailed

bit information about tht ðontent of the data word and the status word'

Channel Filter
Frequency Selection The thermocouple module uses a digital filter that provides high

frequency noisi rejection for the input signals. The digital filter is

proþmäable, allãwing you to select from four filter frequencies for

each channel. The digital filter provides the highest noise- rejection at the

selected ñlter frequericy. The giaphs to follow show the input channel

frequency responie for each filter frequency selection'

selecting a low value (i.e. l0 Hz) for the channel filter frequency

provideithe best noise rejection for a channel, but it also increases the

channel update time. Selecting a high value for the channel filter

frequency provides lower noise rejection, but decreases the channel

update time.

The following table shows the available filter frequencies, cut-off

frequency, step response, and ADC effective resolution for each filter

frequency.

'
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ïable 6. Cut-off frequency, step response time, and effective
resolution (based on filter frequency)

Filter
Ftequency

Cut{ff
Frequency Response

ADC Effective
Resolution

Step

10 Hz
50 Hz
60 Hz

250 Hz

2.62H2
13.1 Hz
15ll2Hz
65.5 Hz

400 ms
80 ms

66.7 ms
16 ms

20.5
19.0

19.0

15.5

The step response is calculated by a 4 x (l/filter frequency) settling time.

Channel Cut-Off Frequency

The channel filter frequency selection determines a channel's cut-off
frequenc¡ also called the -3 dB frequency. The cut-offfrequency is
defined as the point on the input channel frequency response curve where
frequency components of the input signal are passed with 3 dB of
attenuation. All frequency components at or below the cut-off frequency
are passed by the digital filter with less than 3 dB of attenuation. All
frequency components above the cut-offfrequency are increasingly
attenuated, as shown in the graphs below.

The cut-offfrequency for each input channel is defined by its firter
frequency selection. The table above shows the input channel cut-off
frequency for each filter frequency. choose a filter frequency so that
your fastest changing signal is below that of the filter's cut-offfrequency.
The cut-off frequency should not be confused with update time. The cut-
offfrequency relates how the digital filter attenuates frequency
components of the input signal. The update time defines the rate at
which an input channel is scanned and its channel data word updated.

lî
€

1
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Figure 6. Signal attenuatlon with 10 Hz lnput filter
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Figure 8. Slgnalattenuation with 60 Hz input filter
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Figure 9. Signal attenuation wlth 2S0 Hz lnputfilter
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Channel Step Response

The channel filter frequency determines the channel's step response. The
step response is time required for the analog input sþal to reãch gsvo of
its expected, final value given a full-scale step ótrangL in the input signal.
This means that if aninput signal changes faster than the channel step
response, a portion of that signal will be attenuated by the channel fîiter.
Table 6 shows the step response for each filter frequency.

)..
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The thermocouple module update time is defined as the time required for

the module to åmple and coivert the input signals of all enabled input

channels and make the resulting data values available to the slc
processor. It can be calculated-by adding the sum of all enabled sample

times, Plus a CJC uPdate time'

Channel 1 Disabþrl Channel 2 DisaUed Channel T Disabled

UpdateTime

Ghannel0 Disabled

updateoc
CalcuhlE
Previous

Calcr.¡late

Pleviots

Channels
ClunnelT

Calculale

Psious

Ghannel 2Channel 1

Calculate

Plevious

Clunnel0

SampleEnaHed EnaHed Enailed

The following table shows the channel sampling time for each filter

frequency. It also gives the CJC update time'

Table 7. Ghannel SamPlingTime

GhannelSamPling Time for Each Filter Frequency (all values tl msec)

Ghannel SamPlingTime

Gtc UodateTime 250 llz Filter 60 tlz Fllter 50 tlz Filte¡ 10llz Filter

290 msec 6ô msec 125 msec 140 msec 470 msec

The times above include a settling time necessary between input channel

readings. The samPling times for filter frequencies listed do NOT

include a 45 msec oPen circuit detection time utilized when the channel

is configured for oPen-circuit detection. CJC open-circuit detection does

not require the additional45 msec settling time.

The fastest module update time occurs when only one channel with a250

Hz filter frequencY is enabled.

Module update time = 290 msec + 66 msec = 356 msec

The slowest module update time occurs when eight channels, each using

a l0 Hz filter frequency, are enabled.

Moduleupdatetime=290msec+47omsec+470msec+47omsec+
470 msec + 4T}msec + 470 msec + 47O msec + 470 msec = 4'05 sec

Update Tlme Calculation ExamPle

The following example shows how to calculate the module update time

for the given configuration:

Ghannet0configuredfor2S0Hzfilterfrequency,enabled
Channettconfiguredfor2S0Hzfilterfrequency,enabled
Channel 2 configured for 50 Hz filter frequency, enabled

Ghannel 3 through 7 disabled
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using the values from the table above, add the sum of all enabled
channel sample times, plus one CJC update time.

Channel0 sampling time
Channel 1 sampling time
Channel2 sampling time
CJG update time
Module update time = 562 msec

The time required for the module to recognize a new configuration for a
channel is generally one module update time plus g90 psec-per newly
configured channel. If the filter frequency selected foi the newty
enabled, configured channel is new to the module, then auto-calibration
will be performed following configuration recognition.

Tl¡rn-offtime requires up to one module update time.

Reconfiguration time is the same as turn-on time.

= 66 msec

= 66 msec

= 140 msec

= 290 msec

Channel Turn-On,Turn-
Off, and Reconfigurat¡on
Times

Auto-Calibration

Response to Slot
Disabling

During auto-calibration, input values are not updated.

Auto-calibration is performed by the module to correct for drift errors
over temperature. Auto-calibration occurs immediately following
configuration of a previously unselected filter frequenõy, and genirally
every two minutes for all selected filter frequenciès of the system. The
time required to perform auto-calibration iidefined as foiloís:

F,
s 'ç

€

Table 8. Auto-callbrationTlme

250 ilz Filler 60llz Filtar 50 Hz Fitter t0 Hz Füter

325 msec 525msæ 585 msec 1.975 s

cJC sensors are acquired at 60 Hz to maximize the trade-offs between
resolution and update rate.- For example, if some channels are acquired at
250lrz and some are acquired at 50 Hz, then the total auto-calibration
time would be:

25OHz
6O Hz
5O Hz

325 msec
525 msec
585 msec
1.435 sec

By writing to the status file in the modular sLC processor, you can
disable any chassis slot. Refer to your sLC programming manual for the
slot disable/enable procedure.
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CAUTION

POSSIBLE EOUIPMENT OPERATION

Always understand the implications of disabling a module
before using the slot disable feature.

Failure to observe this precaution can cause unintended

equipment oPeration.

dq,' - '
Ë.{ }y'

lnput Response

when a thermocouple slot is disabled, the thermocouple module

continues to update its input image table. However, the SLC processor

does not read input fromä module that is disabled. Therefore, when the

processor disabläs the thermocouple module slot, the module inputs

äppearing in the processor image table remain in their last state, and the

*ådolt"-updateã image table is not read. When the processor re-enables

the modulislot, the current state of the module inputs are read by the

processor during the subsequent scan.

Output response

Ttre SLC processor may change the thermocouple module outPut data

(configuration) as it appears in the processor output image. However,

this data is not transferred to the thermocouple module. The outputs are

held in their last state. When the slot is re-enabled, the data in the

processor image is transferred to the thermocouple module'
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Read this chapter to:

Gtapþ+ 4

-/

Ghannel Gonfiguration' Data'
and Status

Channel Gonfiguration

. check each input channel's configuration and status

Channel configuration words appear in the SLC controller's output image

table as shown below. V/ords G7 correspond to module channels 0-7.

After module installation, you must configure each channel to establish

the way the channel operates (e.g., thermocouple type, temperature units,

etc.). You configure the channel by setting bits in the configuration word

using your programmer. We present bit descriptions next.

dÞ --r
ï,Ì
#*

SLC OuÞut lmage (Configunation) Words

15

O:e.0

O:e.1

O:e.2

O:e.3

O:e.4

O:e.5

O:e.6

O:e.7

ü', ,Ch?nnel0G?nfig; , , , ,

fi', , chpn4l c?nr¡q--,_.,__,_,

%,;¡2cånt'nlãFffi
--ffi*'nFo
%'Jtõåil¡gññã;ffiñ-
l-l-l-¡-J-¡rrrI

--õhffi isãnl¡g[ãÍ5nil6'-¿-
l--t;l-¡-J-rrrrr

%iA6cö*r!ffi
ffid¡gñi¡5;m-
L-J-I---J-.J -¡-L---J-¡-J

0

e = slot number of the module
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The configuration word default settings are all zero. Next, we describe
how you set configuration bits of a channel configuration word to set up
the following channel parameters:

. type of thermocouple or mV input

' data format such as engineering units, counts, or scaled for pID

' how the channel should respond to a detected open input circuit

. f¡lterfrequency selection

. temperature units in oC or oF

. whether the channel is enabled or disabled

. whether status or data information is selected for the module's input
image table.

The channel confïguration word consists of bit fields, the settings of
which determine how the channel will operate. This procedure looks at
each bit field separately 

1nd helps you configure a channel for operation.
Refer to the chart on the_folrowing page and the bit field descripiions that
follow for complete configuration information.

l. Determine which channels are used in your prog¡am and enable them.
Place a one in bit 0 if the channel is to be enáulã¿. place a zero in bit
0 if the channel is to be disabled.

2. Deærmine the input device type (J, K etc. thermocouple) (or mv) for
a channel and enter its respective 4-digit binary code in bit field t-4 of
the channel configuration word.

3. select a data format for the data word value. your selection
determines how the analog input value from theA/D converter will be
expressed in the data word. Enter your 2-digit binary code in bit field
5-6 of the channel configuration word.

4. Determine the desired state for the channel data word if an open
circuit condition is enabled and detected for that channel. Enter the 2-
digit binary code in bit field 7-B of the channel configuration word.

5. If the channel is configured for thermocouple inputs or the cJC
sensor, determine if you want the channel data word to read in degrees
Faluenheit or degrees celsius and enter a one or azero in bit 9 ofit¡e
configuration word. If the channel is configured for a mv analog
sensor, enter a zero in bit 9.

*

Channel Gonfiguration
Procedure

E

G
h
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6. Determine the desired input filter frequency for the channel and enter

the 2-digit binary code in bit field l0-11 of the channel configuration

word. À lo*et filter frequency increases the channel update time, but

also increases the noise rejection and channel resolution. A higher

filter frequency decreases the channel update time, but also decreases

the noise rejection and effective resolution.

7. Ensure that bits 12'14 contain zeros.

8. Determine whether the channel input image word should contain data

channel data is desired. Place a zero

in bit 15 if status is desired.

9. Build the channel configUration word for every channel on each

thermocouple / mV module repeating the procedures given in steps

l-8.

10. Enter this configuration into your ladder program and copy it to the

thermocouple module.

fi
ty*-
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Enable
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Table 9.

15 14 13121110 9

A detailed explanation appears in the following table:

9!!Tn-gt Gonfiguration Word (O:e.0 through O:e.Z) _

Bit Definitlons

8 7 6 5 4 3 2 10
Channeldisable
Channelenable

Thermocouple Type J
Thermocouple Type K

Thermocouple TypeT
Thermocouple Type E
Thermocouple Type R

Thermocouple Type S
Thermocouple Type B

Thermocouple Type N

t50 mV

tl(X) mV

lnvalid

lnvalid

lnralid

lnvalid
lnvalid

G'C

0
I

0 0 00
0001
0010
0011
0100
0101
0110
0111
10 00
1001
1010
1011
1100
1101
1110
1111

lnput

T!rye

tr. ts-rrr Þi

iË
Engineedng Units xi0
Engineedng Units xl0O

Scaled for PID 0

0

o

1

0
Data

Format

Proportional counts 11
Zero on open circuit

Open Ma¡c. on open circuit
Circuit Min. on open circuit

00
01
10
t1Disabled

'Ibmperature Degrees C@

U¡ils Desrees F@

0

1

Ghannel

filter

freq.

10 Hz input filter

50 Hz input filter

60 Hz inputfilter

0

0

1

0

I

0

250 Hz lnput filter 11
Unused Unused@

lnvalid

0

1

0

1

0

1

lnput lmage

Tttpe

Statusword

Data word
0

1

O For englrcerlrg untt xt. valuca lrr oùgrats€d h O.l degre3r or O.Ol mU For Enghe€rhg
O Wrn ml$hnil þut tlîô þ s.lect€lt, lhe bn seühg br tãr|p.retuto un¡6 t¡ ignond.
O Eßurs l'lured b¡lr r2.l¡l are ¡håys lo be sd lo z€ros.

m¡ls ¡10, valugs are elçressed h l.O&gr€33oro.l mV.
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Select Channel Enable (B¡t 0)

Use the channel enable bit to enable a channel. The thermocouple

module only scans those channels that are enabled. To optirnize module

operation -¿¡¡¡initnize throughput times, unused channels should be

disabled by sening the channel enable bit to zero'

rilhen set ( I ) the channel enable bit s used by the module to read the

configuration word information you have selected. While the enable bir

ls set, modification of the configuration word may lengthen the module

word, the change will be reflected ln the status word before new data ls

valid (described in the last section of this chapter)

.tr')
äÞr-* 

-

While the channel enable bit is cleared (0), the associated channel data/

status word values are cleared. After the channel enable bit is set, the

associated channel data/status word remains cleared until the

,t r*o"ouple module sets the channel status bit (bit 0) in the channel

status word.

Select lnPutTYPes (Bits 1-4)

The input type bit field lets you configure the channel for the type of

input device'you have connócted to the module. Valid input devices are

types J, K, T, E, R, S, B, and N thermocouple sensors- and t50mV and

iioOmv analog input signals. The channel can also be configured to

read the cotd-jrinction teirperatgre calculated for that specific channel'

IJVhen the colã-junction compensation (CJC) temperature is selected, the

channel ignores the physical input signal'

Select Data Format (Bits 5 and 6)

The data format bit field lets you define the expressed format for the

channel data word contained in the module input image. The data types

are engineering units, scaled-for-PlD, and proportional counts.

The engineering units allow you to select from two resolutions, xl or

xlg. Fõr engineering units xl, values are expfessed in 0.1. degrees or

0.0lmV. Foi engineãring units xlg, values are exPressed in.l.g degrees

or g.lmV. (Useihe x10 ietting to produce temperature feadings in whole

degrees Celsius or Fahrenheit.)

The scaled.for.PlD value is the same for millivolt, thermocouple, and

clð input types. The input signal range is propgrtignal to.your selected

inporiipr and scaled into a OtO,¡g¡ iange, which is standard to the SLC

PID algorithm.

The proportional counts are scaled to fit the defined temperature or

vottaie i-g". The input signal rang€ is proportional to your selected

input and scaled into a (-32,768 to32,767) range'
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Using Scaled-bnplD and proportional Gounts

The thermocouple module provides eight options for displaying input
channel data. These are 0. I "F, 0. I oC, 

I oF, 
I oC, 0.01 mvl O. I oi'V Scaled-

for-PID, and Proportional Counts. The first six options represent real
Engineering Units provided/displayed by the lZ46sc-NIg, and do not
require explanation. The Scaled-for-PlD and Proportionaí Counts
selections provide the highest NT8 display resoluiion, but also require
you to manually convert the channel data to real Engineering Units.

The equations below show how to convert from Scaled-for-plD to
Engineering Units, Engineering Units to Scaled-for-plD, proportional
Counts to Engineering Units, and Engineering Units to proportional
Counts. To perform the conversions, you must know the dåfined
temperature or millivolt range for the channel's input type. Refer to the
Channel Data Word Format table on the following p"g". The lowest
possible value for an input type is Sro*, and the f,igf,"rt possible value is
s",o"'

Scaling Examples

Scaled-for-PlD to Engineerin g Units

Eguatlon: Engr units Equivatent = s,.o*r+ f(s".*-slJx (scaled-for-plD value displayed/l63g4)t

Assume type ¡ input type, scared-for-prD dispray type, channerdata = 342r.
Want to calculate oC equivalent.
From Channel Dala Word Fomat table, Srow = -210.C and Sr,* = 760,C.

solutlon: Engr unitrs Equivalent = -210pc + [(760.G(-210"c)) x (3421/16384)l = -7.46.c.

Engineering Units to Scaled-br.plD

Equation: Scaled-for-PlD Equivalent = 16384 x [(Enginearing Units desired -g.*XS",n,¡S,.o)l

Assume type J input type, scared-for-prD disprry type, desired channer
temP.= 344oC.
Want to calculate Scaled-for-plD equinalent.
From Channel Data Word Fomat table, S,.o" = -Zlo"C and S",* = 760oC.

scaled'for'PlD Equivatent = t63B4x (344.c - c2to.c)y(760.c - (-210"c))l = 93sz

Prcportlonal Gounts to Engineering Unlts

Equatlon: Engr Units Equivalent = sr.orr* (so*-S.orJ x [(Proportionalcounts value displayed + 3276g)/6ss36t]

Assume type E input type, proportionatcounts dispray type, channer data =21667.
Want to calculate "F equivalent.
Fom Channel Data Word Format table, S.o* = -4S4"F an d Sr*=lg3z.F

Solutlon: Engr Units Equivatent = -4S4oF + ([tB32"F -(-454.Ðl x (21567 + 82768/65536]] = 1441.3"p

r./¡
d

Solutlon:
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Engineering Units to Pruportional Gounts

EquÊlton: proportional counts Equivatent = t05536 x[(Engineering Units desired ' S.J(sxrorisrJl] -92768

Assume Upe E input type, proportional counts display type, desired channel

temp. = t000oF.

Want to calculate Proportional Counts equivalent'

From channel Dataword Format table sLow = '454oF an d SHIGH = 1832oF'

Sotution: proportional Counts Equi1l¿tent = (65536 x[{1000'F - (-454'F))(1832"F - G454"F))l} '32769 = 8916'

33

Table 10. 1746sc-NTSThermocouple Module' Ghannel Data

Word Format

Dat¡ Fomal

i50mV

1100 mV

GJC Sensor

omr¡¡rnnocoqr¡cùúot br Egrß¡¡r.dh€.{ûns.rb||tt ¡ I (.F) aùov¡3gnFF. Solil¡trü¡âts¡t¡30v0.8 !0ülü.

@m¡r"rro¡¡r¡¡*a¡,ü.trípcEm!.fte btFrd t¡tdoe ¡ìgrr&bbü¡!.nobcñ0rocor'f r¡lrdo|.

lnput
Type

Pnpodonal
Counts

-32768 to 32767

-32768 lo 32767

€276810 32767

-t2768to32761

42768 to 32767

-t2768 lo 32767

-$2768 to 32767

.32768 lo 32767

-32768 to 32767

-æ7681o32767

€2768 to 32767

J

K

T

E

R

s

N

-25 to 105 -13 to 221 -250 to 1050 -130 to 2210 0to 16383

-1000 to 1000@ -.1000 to 10000 -10000t0 10000@ -10000 to 100üþ 0to 16383

-500t0 500@ 600t050@ -5000 lo 5000@ -5000 to 5000@ 0 to 16383

0 to 1300 32toß72 0 to 13000 3N1023720 0lo 16383

300 to 1820 572 to 3308 3000t0 18200 5720 lo 32767O 0to 16383

0 to 1768 32 to 3214 0 to 17680 32010 32140 0 to 1638Í!

0 to 1768 32 to 3214 0 to 17680 320 to 32140 0 to 1ô383

-270 to 1000 431to 1832 -2700 lo 10000 -454010 18320 0 to 16383

-270 lo 400 454 to 752 -2700 to 4000 4540t0 7520 0 to 16383

-270 to 1370 .454 to 2498 -27@lo 13700 -4540t0 24980 0to 1638i1

-210 to 760 €46 to 1400 -2100 lo 7600 -3400t0 14000 Oto 16383

Englneering Unlls x l0
o @lsius " hh¡enheit

Engineedng Unlts r I
o Celslus o P¿hrcnhelt Scale&br.PlD
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t50mVO

1100 mVO

G'C
Sensor

o nrr.,r n*rou ere sdsctod,lìo t¡npor¡ù'' $ürtg b irrord. Afl¡og¡uül d¡b b ü¡ ¡m.lorrü.r.c orcFs.l¡didl

'lì¡ble 11. 1746sc-NTBThermocouple Modute - channel Data
Word Resolution

Dah Fomat

Propodonal Counts
o Celslus 'hhrenhelt

0.01

0.0036"F/step

lnpul
Tlpe

J

K

T

E

R

s

B

N

Important: Data resorution is not equivalent to data accuracy. Input
accuracy of *50¡rv may span murtiple steps forÞID and
Proportional Counts data types. As an example a Tlpe B
thermocoupre temperature range of 0 to lg2ô.c provioes a
vortage input range of 0 to l3.g2mv ro rhe NTg. This is a
very small input range and when it is scaled to pID or
proportional counts nmges a small input change will result
in many counts being changed.

â.å E

€

Select Open Circuit State (Bits 7 and B)

The open-circuit bit field lets you define the state of the channel data
word when an open-circuit condition is detected for that channel. This
feature can be disabled by selecting the disable option.

An open-circuit condition occurs when the thermocouple itself or its
extension wire is physicaily separated or open. This cam happen if the
wire gets cut or disconnected from terminal block. r5

If either of the two cJC devices are removed from the module wiring
terminal, any input ch¿nner configured for either a thermocoupre or ó¡c
temperature input will be pìacedin an open circuit condition. 'Rn 

input
channel configured for milivolt input iJnot affected by cJC open_circuit
conditions.

The results of the datl yord in an open-circuit condition depend upon the
selection of bis 7 and 8.

If zero is selected, the channer data word is forced to 0 during an open-
circuit condition.

0.O02f0/step0.0143"F/step0.0079C/step0.1"F/step0.1"C/stepl"F/stepl"C/step

12.21r¡Vlstep0.01mV/step0.01mv/step0.1mV/slep0.1mV/step
16.6.104rrV/slep0.01mv/step0.01mV/step0.1mv/step0.1mV/step
0.01980/step0.1428"F/step0,o79fc/step0.1"F/step0.1'C/step1"F/step1"C/step
0.O23P(ì/step0.1670"F/step0.0928Cì/step0.1"F/step0.l"Ctstep1'F/steploC/step

0.0270C/step0.1942"F/step0.107$C/step0.1"F/s1ep0.1'C/stepl"F/stepl"C/step
0.O27trC/steo0.1942"F/steo0.107fG/step0.1'F/step0.1"C/step1"F/steploC)/steD

0.0194'C/step0.1395"F/step0,025"C/step0.f'F/step0.loC/step1"F/sleploO/step
0.01O?C/step0.0736"F/step0.0409C/step0.1"F/step0.1"C/step1"F/step1"C/step
0.0250C/step0.1802"F/step0.1CP1"C/step0.1"F/slep0,1'C/step1oFlsteplo0/step
0.014$C/step0.1066"F/step0.O59?C/step0.1"F/sleD0.loC/step1"F/steploc/steo

Scaled.lbr.PlD
o Celsius o Fahrcnhelt

Engineerlng Units r I
o Celslus o Rhrenhelt

o
Englneedng
Celslus

Unlts ¡ t0
o hhrenhelt
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Selecting maximum forces the channel data word value to its full scale

value during an open-circuit condition. The full scale value is

determined by the selected input type and data format.

Selecting minimum forces the channel data word value to its low scale

value during an open-circuit condition. The low scale value is

determined by the selected input type and data format.

Disabling the open-circuit selection may result in unintended operation

on a failure. Generally, with the open-circuit option disabled' the data

d)

LED will flag the condition until the error is resolved.

For example, if channel one is configured as a thermocouple type when

the CJC breaks in an open-circuit condition, if open-circuit detection is

disabled, the data word will remain unchanged. If the circuit selection is

set at minimum, the data word will be set to the low scale value for the

¡ange and format.

Important: The open-circuit enabled gives about 45 msec added to a

channel's update time. Disabling the open-circuit
detection removes the time adder. CJC sensors do not

require the additional time, thus it is recommended that

when using a channel for CJC sensor acquisition, the open

circuit selection is enabled.

SelectTemperature Units (Blt 9)

The temperaturc units bit lets you select temperature engineering units

for thermocouple and CJC input types. Units are either degrees Celsius

(oC) or degrees Fatrenheit ("Ð. This bit field is only active for
thermocouple and CJC input types. It is ignored when millivolt inputs

types are selected.

Important: If you are using engineering units (xl model and- 
Fattrenheit temperature units (i.e.O.loF), the full scale

temperature for thermocouple type B is not achievable

with lGbit signed numerical representation. An over

range error will occur for that channel if it tries to
represent the fr¡tl scale value. The maximum representable

temperature is3276.7"F (instead of 3308"F).

Select Channet Filter Frequency (Bits 10 and 11)

The channel filter frequency bit field lets you select one of four filters

available for a channel. The filter frequency affects the channel update

time and noise rejection characteristics. A smaller filter frequency

increases the channel update time, but also increases the noise rejection

and channel resolution. Alarger filter frequency decreases the noise

rejection, but also decreases the channel update time and channel

resolution.
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Channel Data/Status
Word

. 250 Hz setting provides minimal noise filtering.

. 60 Hz setting provides 60HzAC line noise filtering.

. 50 Hz setting provides 50 HzAC line noise filtering.

. l0 Hz setting provides both 50 Hz and 60 Hz AC line noise filtering.

rrlvhen a cJC input type is selected, this field is ignored. To maximize the
speed versus resolution trade-off, CJC inputs are sampled at 60 Hz.

Unused Bits (Bits 12-14)

Bits 12-14 are not defined. Ensure these bits are always cleared (0).

Select lnput lmageType (Bit 15)

The input irnage type bit allows you to select data or status information in
the channel's input image word. when set (1) the module places channel
data in the corresponding input image word. when the bit is cleared (0)
the module places channel status in the corresponding input image word.

The actual thermocouple or millivolt input data values or channel status
reside in I:e.0 through I:e.7 of the thermocouple module input image file.
The data values present will depend on the input type and data formats
you have selected. ïvhen an input channel is disabled, its data word is
reset (0).

üH
ë

Module lnput lmage (Data/Status) Word

15

O:e,0

O:e.1

O:e.2

O:e.3

O:e.4

O:e.5

0:e.6

Tå.r*ire;hrD;biðrrrr5r,ü'd-

a I I r ,t f I I I I

ttttt

lll¡¡Ltt¡t

lltta

T[r*-ffinì*tD"m[-

ThffihuorEmrEil

0

Tñr*--ffiffih.10ffi'il
Tå.-*1ffi ffi h.rorr.rTäuroli-

Lrtttt¡ttt

ltttt
TffiirHðh*h.¡o¡ffi'oi,¿-

Tññ.tTðrraii*tDïrami"lv
tlttttttal

Tñil"Tðh*h.ro.ffiËuñilO:e.7

tttta



You can use the information provided in the status word to determine if
the input configuration data for any channel is valid Per your

configuration in O:e.O through O:e.l.

The channel status can be analyzed bit by bit. In addition to providing

information about an enabled or disabled channel, each bit's stanrs (0 or

l) tells you how the input data from the thermocouple or millivolt analog

sensor connected to a specific channel will be translated for your

Chapter 4: Channel Gonfiguration, Daia, and Slatus 37

I

-
Channel Status
Ghecking

can tell you what type of error occurred.

A bit-by-bit examination of the stah¡s word is provided in the chart on the

following page.

"#r.-r5.1 i
ì:.!iß\ /

ür

'1,
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Table 12. Ghannel0-Z StatusWord (l:e.0 through l:e.7) - Bit
Definitions -,

15141312 1110 I 87654 3210
Channel
Status

lnput

Ghanneldisabled
ChannElenable 0

1

o0 0 0

0001
0010
0011
010 0

0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
ff11

Tlpe

Thermocouple Type J
Thermocouple Type K

Thermocouple TypeT
Thermocouple Type E

Thermocouple Type R

Thermocouple T¡pe S

Thermocouple Type B

Thermocouple Type N

t50 mV

t10O mV

lnvalid

lntalid

lntalid

lntalid
lnvalid

CJC temperature

Data

Format

Engineering Units xl
Engineering Units xt0
Scaled br PID

Proporlional counts

d1.-
F

€00
01
10
11

Open

Circuil

Temperature

Units

Zero on open circuit

Ma¡t. on open circuit

Min. on open circuit

Disabled

Degrees C

Degrees F

0

1

00
01
10
11

Channel

lilter

freq.

10 Hz input fitter

50 Hz input lilter

60 Hz input filter

00
01
10
11lilter

Open circuit

eror

No enor

circuit detec.ted

0

1

Underrange No enor 0
1

eror
Over range

error

Channel

eror

condition

No eror
Over range condition

No error

Channel eror

0

1

o

I
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3-/ Important:

Explanations of the status conditions follow.

Ghannel Status (B¡t 0)

If the channel for which you are seeking status is disabled,

all bit fields are cleared. The status word for any disabled

channel is always 0000 0000 0000 0000 regardless ofany
previous sening that may have been made to the

configuration word.

F/1
:ld{ i

of the channel. When

the channel enable bit is set in the configuration

thermocouple module configures the selected channel and takes a data

sample forthe channel data word before setting this bit in the status

word.

lnputType Status (Bits 1-4)

The input type bit field indicates what type of input signal you have

conRgUred?ãr the channel. This field reflects the input type defined in

the channel confÏguration word.

Data FormatType Status (Blts 5 and 6)

The data format bit field indicates the data format you have defined for

the channel. This field reflects the data type selected in bits 5 and 6 of
the channel configuration word.

Open CircuitType Status (Bits 7 and 8)

The open-circuit bit field indicates how you have defined the open circuit

bits cõnfigUration word, and therefore, the response of the thermocouple

module to an open-circuit condition. This feature is active for all input

Upes, including CJC temperah¡re input.

Temperature Un¡tsType Status (B¡t 9)

The temperature units field indicates the state of the temperature units bit

in the configuration word (bit 9).

Channel Filter Frequency (Bits 10 and 11)

The channel filter frequency bit field reflects the filter frequency you

selected in the configuration word.

Open Circuit Error (B¡t 12)

This bit is set (l) whenever a confîgured channel detects an open-circuit

condition at its input. An open-circuit at the CJC sensor will also flag

this enor if the channel input type is either thermocouple or CJC

temperature. Arange elror on the CJC sensor will also flag this bit if the

input type is a thermocouPle tYPe.
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Under-Range Error (Bft f g)

This bit is set (l) whenever a configured channer detects an under-range
condition for the channel data. An under-range condition exists whenihe
input value is equal to or below the specified lower limit of the particular
sensor connected to that channel.

Over-Range Error (B¡t 14)

This bit is set (l) whenever a configured channel detects an over-range
condition for the channel data. An over-range condition exists when ihe
input value is equal to or above the specified upper limit of the particular
sensor connected to that channel.

Channel Error (B¡t 15)

This bit is set (l) whenever a configured channel detects ¿rn error in the
configuration word, or an error has occuned while acquiring the ADC
data value. If during the auto-calibration process, the moduie detects an
out-of-range condition for the filter frequency selected for the channel,
the channel error bit will be set. An out-of-range condition occurring
during auto-calibration would be the result of an overly noisy
environment, whereby the module cannot maintain accuracy
specifications, thus flagging an error. The error bit is cleared when the
error condition is resolved. The channel data word is not updated during
a period ofauto-calibration filter frequency tolerance errorJ.

/s',*'& h
ð



Chapter 5

Programming Examples

Earlier chapters explained how the configuration word defines the way a

channel operates. This chapter shows the progtamming required to enter

the configuration word mto the processor memory. It also provides you

dÐ -'rÉ-i ' lnitial Programming
p' --\

with of ladder to unique sinrations that might
to your programmmg

include:

. initial programming of the configuration word

. dynamic programming of the configuration word

. verifying channel configuration changes

. interfacing the thermocouple module to a PID instruction

. monitoring channel status bit

To enter data into the channel configuration word (O:e.O through O:e.7)

when the channel is disabled (bit 0 = 0), follow these steps. Refer to

page 30 (Table 9) for specific configuration details.

Example - Configure eight channels of a thermocouple module residing

in slot 3 of l746chassis. Configure each channel with the same

parameters.

Figure 1 0. Channel configurat¡on

11 10 87 65 ¡1 321

Gonfigun Channel Fon

Channel Enable Bit

Type K Thermoæuple lnpul

Engineedng Units x 10

Zercif OpenCiralt
Fahrenheit

10 Hz Filter Fequency
Not used

DalaWord

This example transfers configuration data and sets the channel enable bits

of all eight channels with a single File Copy instruction.

9 0

1 0 00 00 I 00 10 1000 1
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Procedure

l. using the memory map function, create integer file Nl0. Integer file
Nl0 should conrain eight elements (Nl0:0 through Nl0:7).

2. using theAPs software data monitor function, enter the configuration
parameters for all eight thermocouple channels into a source integer
data file NlO.

Figure 11.Data table for initial pogramming

t

-

N1
N1
N1
N1
N1
N1
N10:6
N10:7

0
0011
0011
0011
0011
001_1
0011
0011
0011

Press a key or enter vaLue
N10:3 /0 = L
offline no forces

address 15 data 0

binary data decimal addr File EXMpL

0:0
0:1
0t2
0;3
0:4
0:5

address 15
1000
1000
1000
1000
1000
1000
L000
1000

data
0010 0010
0010 0010
0010 0010
0010 0010
0010 0010
0010 0010
0010 0010
0010 0010

NEXT
F'TÌ.F:

PREV
F'TT,F:

nf' " '.-f*h
<¡eF7 F8

3. Program a n¡ng in your ladder logic to copy the contents of integer file
NlO to the eight consecutive output words of the thermocouple
module beginning with O:3.0.

Figure l2.lnltial programmlng example

FirctPasBit lnilialize Module

s:1

-t

coP

15
COPY FTLE
Source lfN10:0
Dest *O:3 .0
Length I

on porrrcr up, blt s:l/15 ls sct for thc flrlt program scan, and lnlcgcr fllc Nlo ls ttnt to
tha t{TB drannel conllguratlon words.

Dynamic Programming The following example explains how to change data in the channel
configuration word when the channel is cunently enabled.
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i'- 
-\

Example - Execute a dynamic configuration change to channel2 of the

thermðcouple module located in slot 3 of a 1746 chassis. Change from

monitoring an external type K thermocouple to monitoringthe CJC

sensors mãunted on the idrminal block. This gives a good indication of

what the temperature is inside the control cabinet. Finally, set channel2

back to type K thermocouPle.

Figure 1 3. Dynamic programm¡ng example

Rung 2:0

Rurg 2:t

Rung 2:2

Rung 2:3

Set up all eight channels

s:1

15

Set drannel 2 bad( to tYP€ K

I:1.0 83

coP
COPY FIIJE
Source *N1
DesÈ *O:
lrength

MOV
MOVE

0:0
3.0

I

ll 
t::T'ner2 tocJC

l- F-( osR

il

il

0 Source

DesÈ

MOV
MOVE
Source

Dest

N10:8

O:3 .2

N10:2

O:3.2

ffi--)
P -\-/

/ l-{ osR I01

END
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Figure l4.Data table br dynamic programmlng

address
N10:0
N10: 1
N10:2
N10:3
N10:4
N10: 5
Nl0:6
N10:7

Verifying Ghanncl
Gonfiguration Changes

15
100
100
100
100
100

00
00
00
00
00

daÈa
010 0010
010 0010
010 0010
010 0010
010 0010

0
0011
0011
0011
0011
0011
0011
0011
0011

address
N10:8

15 daÈa 0
1000 0010 0011 1 111

1000 0010 0010
1000 0010 0010
1000 0010 0010

Important: while the module performs the configuration alteration, it
does not monitor input device data change at any channel.

when executing a dynamic channel conflrguration change, there will
always be a delay from the time the ladder program makes the change to
the time the NT8 gives you a data word using that new configuration
information. Therefore, it is very important to verify that a dynamic
channel configuration change took effect in the NT8 module, particularty
if the channel being dynamically configured is used for control. The
following example explains how to verify that channel configuration
changes have taken effect.

Example - Execute a dynamic configuration change to channel 2 of the
thermocouple module located in slot 3 of a 1746 chassis, and set an
internal'Tata valid" bit when the new configuration has taken effect. In
this example the input image of the channel is serected to contain the
channel status word.

dl*'t:"tt! 
.Hã
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i1
'-

Figure 15.Programming for conflguration changes example

RUEâ0 Satq af eþhlchrnnerr

g:1

-i

coP
eOPY FIÍ,E
source *N10:0
Dest *o:3.0
LengÈh I

O:3.2Dest

Ruryâl

Rung â2

S€tsû¡mel2 toCJC

I:1 .0 83
osR

Solchannsl 2 bed( lotypo K

I:1.0 83

-) 

I [-f osR01

uoll
!{ovE

uovE
Source

DesC

Nl0:2

O:3.2

Check thaÈ the configruraCion ¡rriÈÈen to channel È¡to

is belng echoed back in channel tïto's status word.

B3

3

EQU

Rung 23

EQUÀL
Source A I:3.2
source B o:3.2

Rmg2:4

I ¡n¡p I

Figure l6,Data table for configurat¡on changes

Data Table

N1
N1
N1
N1
N1
N1
N1

15
0000
0000
0000
0000
0000
0000
0000
0000

0
0011
0011
001 1
0011
0011
0011
0011
0011

address
N10¡8

address datsa
0010 0010
0010 0010
0010 0010
0010 0010
0010 0010
0010 0010
0010 0010
0010 0010

15 daÈa 0
0000 0010 0011 11110:0

0¡1
0:2
0:3
0:4
0:5
0:6

N10:7
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lnterfacing to the PID
lnstruction

Rung 2:0

R¡ng2f

ftng22

The Rate a¡d offseË ¡rar¡meÈêrs ehould be seË per
your applicaÈion. l*¡e DesÈ will trælcal1y be an
analog ouÈput clrannel. Ref,cr to thã eps úger
ll¡nuat oi Ànalog I/O tlodules User Uânuål for
rpecific exaqrles of, the SCf, ínsEruction.

Control Block N11:0
Process Variable I:3.0
ControlVariable Nll:23
ConÈrol Block LenEÈh 23

scL
SCÀI¡E
Source N11:23

Rate f/100001

OffsêÈ

DcEÈ

The thermocouple module was designed to interface directly to the SLC
5l02rM or later processor PID instruction without the need for an
imrnediate scale operation.

Example - Use NT8 channel data as the process variable in the PID
instruction.

l. Select scaled-for-PlD as the data type in the channel configurarion
word.

2. Specify the thermocouple channel data word as the process variable
for the PID instruction.

In this example, the value 32,835 is the numeric equivalent of
configuration word NIO:O for channel 0. It is configured for a type K
thermocouple, scaled-for-PlD, zero the signal for an open ciruict, l0 H4
oC, and channel enabled.

Figure lT.Programming for PID Control Example

Prog¡m tisüng

Flsl Pass Elit lnfüaliæ $r8
ChårÍål0s:1

-.¡
MOVE
Sourcc N1O:0

32,835
Dest o:3.0

'ifv+LHI
ë

PID
PID

R¡ng23

I E¡rD I



address data15

Data Tabl.e

Figure l8.Data table for PID Gontpl
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address
N10:0

15 daEa 0
1000 0000 0100 0011

Status Bits The example shows how you could monitor open efTor

each channel and set an alarm in the Processor if one of the

thermocouples opens. An open circuit error can occur if the

thermocouple breaks, one of the thermocouple wires gets cut or

disconnected from the terminal block, or if the CJC sensors are not

installed or are damaged.

Important: If a CJC input is not installed or is damaged, all eight alarms

are set, and all eight channel LEDs blink-

ffi-i
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Figure l9.Monitoring channel status bits example

R¡g¿0

R¡S¿l

R rg22

Rng23

R¡rC¿l

Rurg¿5

turg¿6

tu!¿7

Rt¡2t

Progatr l¡ütg
FrdPüsn

S:1

12

Channel 1 Channel 1
Stålus @enI:3.1 I:3.1

f-¡
L2

Channel 2 Channel 2
StaÈus open
I:3.2 I¡3.2t-l

0

chonel 3 Channel 3
Ståtus open
I:3.3 I:3.3

l5

Channel 0
Ståtus
I:3,0

Channel 0
@en
I:3,0

hihþoiln
OEmd0

COPT PILE
Source lN10:0
Dest, lO:3,0
Length I

Channel 0
Àlaru
0:2.0

0

ChEnnel t
Àlarn
0:2.0

1

Channel 2
ÀIårn
0:2,0

Channel 3
À1ar¡o
O:2.0

3

Cba¡urel I
Àlårn
0:2.0

I

Channel 5
À1a¡m
0:2.0

5

Channel 6
ÀLa¡n
0:2.0

2

r-t
0

ai f;
ëChannel d Channel {

statw open
I:3. { I:3 .4

l-l
0

Cha¡mel 5 Channel 5st¡tus ope¡tIr3.5 I:3.5
l-¡
0 t2

Chaûie¡. 6 Channel 6
SÈaÈus @enI:3.6 I:3.6t-¡

0 L2

Cha¡ü¡el ? Channel 7
Status open
I:3.7 I:3.7

0 L2

Channel 7

Na¡n
0:2,0

t-
6

)-
7

Figure 20.Data table br monitoring channel status blts

Daca Table

address
N10:0
N10:1
N10:2
N10:3

15
0000
1000
1000
1000

data
0010 0010
0010 0010
0010 0010
0010 0010

address
N10:4
N10: 5
N10: 6
N10:7

15
0000
0000
0000
0000

data
0010 0010
0010 0010
0010 0010
0010 0010

: ...L,-(

0
0011.
0011
0011
00t 1.

0
0011
0011
0011
0011
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This is an example of how to automatically switch between reading the

channel status words and channel sensor data words. Specifically, this

example shows a very simple method of utilizing a timerto periodically

switch between reading the channel status and data words'

The program utilizes a timer accumulator value to determine when to set

up the cónfiguration words, and when to read in the channel stah¡s and

cirannel datainformation. The channel status information is copied from

the I:2.0 tol:2.7 registers into registers N7:
data information is copied from I:2.0 to I:2.

l0 to N7:17. The channel

7 into registers N7:0 to N7:7.

Ê!-h' -- - \*]')

any time from these registers. However, when the module channels are

configUred to read sensor data, the channel status words (as reflected in

N7:10 to N7:17) are not being dynamically updated, and visa-versa.

A longer interval between reading in the channel status information could

be achived through the utilization of a combination of counters and

timers. If you are utilizing an SLC 5/03 or SLC 5/04 or later processor'

the internal processor clock registers S:40 to S:42 could be utilized to

determine the timing.

Rung 2:0

Timer T4:0 counts out a fîve second interval. It's accumulator indicates

the progress it has made toward completion. The accumulator value shall

be utiliied to determine when to set the channel configuration word to

send sensor data or to send status information.

A longer interval between transitions can be achived using a combination

of timers and counters.

10N
ÎIMER ON DEI,AY
Timer T4:0
Timer Base 0.01
Preset 1001
Accum 0

(eN) 
-(DN)

IF
ei
,1,Þ,$

Ë

{
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Rung 2:1
This rung tesrs to see if T4:0.ACC is at a value between g00 and 950

counts. If so, the channel configuration words are defined (through the
Fill File command) to send status information

LTM FLL

High Lim

LIMTT TEST
tow Lim 800

TesE T4:0.ÀCC
0

950

FTLL FIIJE
Source 2195
DesÈ *O:2.0
Lenglh I

COPY FIIJE
Source *f¡2.0
DesE *N7:10
Length I

Rung 2:2

This nrng executes a copy File command to move the channel status
word (as enabled in the previous rung) into registers N7:10 through
N7:17 for all thermocouple channels.

Though the module is quick about switching from sensor data to status S*information. It is a good idea to give the module a littte time to switch
modes. Ttrat is why there is a half second period in time between when
the channel is set-up to send the status word and when the status word is
read into the N7 table.

LIM coP

F.l

ë

LIMIT TEST
Low Lim 950

Test T4:0.ÀCC
0

High Lim 1000

L.

(:'
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lì
- Rung 2:3

This rung will copy the channel sensor data into registers N7:0 through

N7:7, about 2 seconds after the configuration word has been changed to
send sensor data.

Timing is important here. Because the channels are multiplexed, it can

take the module 2 seconds to update the channel input word with sensor

data, if it has been sending channel status information.

COPY FIT'E
Source #I:2
DesÈ *N7
Length

0
0
I

coPLIM

High Lim 750

TesÈ T4 :0.ÀCC
0

T,IMIT TEST
Irow l,im 200

fË+? 
-\,

I¡*¡{ }

w-t
Rung 2:4

This rung will set the channel configuration words for sending sensor

dat4 each time the timer completes a cycle. It also rescts the timer.

T4:0 FI,I,
FILT, FII,E
Source -30573
Dest {*O2 :0
Length I

T4:0
(RES

Rung 2:5

DN

E¡üD
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Chapter 6

Testing Your Module

This chapter describes troubleshooting with channel-status and module-

starus LEDs. It explains the types of conditions that might cause the

module to flag an eror, and suggests what corrective action you could

Module and Ghannel
Diagnostics

include:

. module and channel diagnostics

. LED indicators

. Interpreting VO error codes

. troubleshootingflowchart

The module operates at two levels:

. module level

. channel level

Module level operation includes functions such as Power-up'
configuration, and communication with the SLC processor. ON indicates

the module is OK. OFF indicates a fault.

Channel level operation includes functions such as data conversion and

open-circuit detection. ON indicates the channel is OK. Blinking
indicates a fault.

The module performs intemal diagnostics at both levels, and immediately
indicates detected error conditions with either of its starus LEDs. When a

status LED is continuously ON, the status is OK.

Module Diagnostlcs at Power-uP

At module power-up, thc module performs a series of internel diagnostic

tests. If the module detects a failure, its module status LED remains off.

Channel Diagnostlcs

When a channel is enabled, the module checks for a valid configuration.

Then on each scan of its inputs, the module checks forout-of-range and

open-circuit fault conditions of its inputs including ttre CJC input.

\ilhen the module detects a failure of any channel diagnostic test, it
causes the channel status LED to blink and sets the conesponding
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channel fault bit (bits 12-15 of the channel status word). channel fautt
bits and LEDs are self-clearing when fault conditions a¡e corrected.

Important: If you clear the channel enable bit, channel status bits are
reset.

The module has nine LEDs:

' eight channel-stan¡s LEDs, numbered to correspond with each channer

. one module-status LED

LED lor Module Slalus LEDs for Ghannals ù7

LED Tioubleshooting Tables

ïable 13. Module-status LED

lf tloduþ
Shûus LEDIs: Talc lhls Corrcctlve Acllon:

No ac-tion

Cycle porer.lf lhe condilion persists,

æll pur local distributor or Spectrum
Controls lor assistanca

Table 14. Module-status and Channel-status LED

ll llorlule
Shtu3
LED ls:

Tala lhls Cor¡ecüve Actlon:

No aclion requhed.

Examine erorbils ln status nod
if bil 12=1, the input has an open circuit
il bit l3e1 , he input value is under rângo

if bilt¿181, he input mlue is owr mgc
if b¡l l5=1, he channel has a diagnostic
effor

LED lndicators

dt'* .:-,iÉ H
&

On

oft

.-t_
-I

lmm
lmm
løm
þ:u:Module

Channel
Slatus

The module is tumed off,

or it detected a module
lault.

The moduleisOK

Then:

The moduþ is in
ponar up, or lhe
dtannel is disaHed.

The module

detected:

open+ircuit condtion
under-nnge condilion

oret-nnge condilion
drannel

ïhe úannel
is enabled.

ofl

Blinking

On

Then:And Chennel

Sbtus LEDIs:

On

No ac'tion is required.
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Channeþstatus LEDs (Green)

The channel-status LED operates with status bits in the channel status
word to indicate the following faults detected by the module:

. invalid channel configuration

. an open-circuit input

. out-of-range erors

^#r--'&f I
t\.

w'

rilhen the module detects any of the following fault conditions, it causes

the channel-status LED to blink and sets the corresponding fault bit in the
channel status word. Channel fault bits (bits l2-15) and channel-status
LEDs a¡e self-clearing when fault conditions are corrected.

Open-circuit Detection (Bit 12)

If open-circuit is enabled for an input channel, the module tests the
channel foran open-circuit condition each time it scans its input. Open-
circuit detection is always performed for the CJC inputs. Possible causes

of an open circuit include:

. broken thermocouple or CJC sensor

. thermocouple or CJC sensor wire cut or disconnected

. millivolt input wire cut or disconnected

Out of-Range Detection (Bit 13 for under range, b¡t 14 for over
range)

The module tests all enabled channels for an out-of-range condition each
time it scans its inputs. Possible causes of an out-of-range condition
include:

. the temperature is too hot or too cold for the thermocouple being used

. a type B thermocouple may be registering a "F value in EU xl beyond
the range allowed by the SLC processor (beyond 32,767) for the data
word

. a CJC sensor may be damaged or the temperature being detected by
the CJC may be outside the CJC sensor range limits

Ghannel Eror (Bit 15)

The module sets this fault bit when it detects any of the following:

Confignration errors:

- configuration bits 14: invalid input type = 1010, l0ll, 1100, ll0l, or
lll0
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lnterpreting UO Error
Godes

- configuration bits 12-14: invalid non-zero bit setting

- invalid data acquisition of an input channel

- the filter frequency selected for the valid channel cunentry fails auto-
calibration range checks

Module Status LED (Green)

The module-status LED indicates when the module detects a
nonrecoverable fault at power up or during operation. For this type of
fault, the module:

. no longer communicates with the SLC processor

. disables all channels

. clears all data and status words

A module failure is non-recoverable and requires the assistance of your
local distributor or Spectrum Controls.

vo error codes apperu in word s:6 of the SLC processor status file. The
first trvo digits of the error code identify the slot (in hexadecimal) with
the enor. The last two digits identify the vo error code (in hexadecimal).

The enor codes that apply to your module include (in hexadecimal):

. 5G5E

. 7l (watchdog error)

. 9È94

For a description of the error codes, refer to the Allen-Bradrey Advanced
Prcgramming Software (APS) Reference M anunl,Allen-Bradley
publication 17 46-6.11.

Éfr'r-
r;. Ìr

é
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Yes
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Bir 12
s8t (t)

An ooen-cirq¡it ændition
b ore$int Ctred< drannel and' GIC widng lor open or

looseænneciiorìs. Hetry.
Speclrum
Controls.

Contacl you local
dislrih¡tor or

Sæctrwn
Cont¡ols.

Gonhc'lyou local
distdbutor or Spedrum
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Conlacl you local
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Bil 13
sst (1)

Under-nanç ændition exis{s.
The input signalis less ünn

he low scale limit lor tlp
d¡annelorhe GIC

connedions. Conectand
Retry.

ls problem

Bir 14
sot (f)

Over-nange condition exists.
The input signal is greater
than he hioh scale limillor

the chanñd or lhe CJC
ænneclions. conec'l and

Retry.

Glpdrtlut widng ¡s secure
at both GlCs and thal ü¡e

tempenature wihin the
enclosure is in the range
limits ol the GIC ænsor.
(Reler lo Chapter Orn.)

Bir 15
sel (t)

Channel enor. Chedt
ænliguralion wod bits 1-4

brwlid inputtype
conliguralion and insure

bits 12-f4 are
æt to zero. Retry.

GJCfaull
tns probably

oco¡ned

Checkdnnnel
status rvord
b¡ts 12-15.

more than one
IED blinking?

Enable channel ilChed< lo see
that module ís

seated popedy
in úassis.

condition.
Faull

Normalmodule
operation.

Chanrplis
enabled and

working.

Channelis
not enabled.

Module lault
øndilion.

blinking.

ModuleModule Channel Channel

Check LEDs
on module.

No No

No
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Chapter 7

í' 'l

Maintaining Your Module
And Ensuring Safety

gfs -
s;{ i

Ð\_-,

Preventive Maintenance

Safety Considerations

Read this chapter to familiarize yourself with:

. preventivemaintenance

The National Fire Protection Association (NFPA) recommends

maintenance procedures for electrical equipment. Refer to article 708 of
the NFPA for general safety-related work practices.

The printed circuit boards of your module must be protected from dirt,
oil, moisture, and other airborne contaminants. To protect these boards,

insøll the SLC 500 system in an enclosure suitable for its operating
environment. Keep the interior of the enclosure clean, and whenever
possible, keep the enclosure door closed.

Also, regularly inspect the terminal connections for tightness. Loose
connections may cause a malfunctioning of the SLC system or damage to
the components.

WARNING

POSSIBLE LOOSE CONNECTIONS

Belore lnspectlng connections, always ensure that
lncoming power ls OFF.

Failure to observe this precaution can cause personal injury and
equipment damage.

Safety is always the most important consideration. Actively think about

the safety of yourself and others, as well as the condition of your
equipment. The following are some things to consider:

Indicator L¡ghts-When the module status LED on your module is
illuminated, your module is receiving power.

Activating Deúces \ühen Thoubleshooting- Never reach into a
machine to activate adevice; the machine may move unexpectedly. Use a

wooden stick.



60 SLC 500" Thermocouple/mV lnput Module

Standing Clear Of Machinery - \ù/hen troubleshooting a problem with
any SLC 500 system, have all personnel remain clea¡ of machinery. The
problem may be intermittent, and the machine may move unexpectedly.
Have someone ready to operate an emergency stop switch.

CAUTION

POSSIBLE EQUIPMENT OPERATION

Never reach into a machine to actuate a switch.Also,
remove all electrical power at the main power disconnect
switches before checking electrical connections or inputs/
outputs causing machine motion.

Fallure to observe these precautions can cause personal injury
or equipment darnage.

safety circuits - circuits installed on machinery for safety reasons (like
over-travel limit switches, stop push-buttons, and interlocks) should
always be hard-wired to the master control relay. These circuits should
also be wired in series so that when any one circuit opens, the master
control relay is de-energized, thereby removing potver. Never modify
these circuits to defeat their function. Serious injury or equipment
damage may result.

WARNING

EXPLOSION HAZARD

SUBSTITUÏON OF COMPONENTS MAY IMPAIR
SUITABILITY FOR CLASS1 DIVISION2.

WARNING

EXPLOSION HAZARD

DO NOf DISCONNECT EOUIPMENT UNLESS POTII'ER HAS
BEEN SIIVITCHED OFF ORTHE AREA IS KNOWN TO BE
NON-HAZARDOUS.

NOTE: THIS EOUIPMENT lS SUITABLE FOR USE tN
cLASSl, DtVtStON 2, cROUpS A, B, C, AND D OR NON-
HAZARDOUS LOCANONS ONLY.

d'*'-'LH
Õ
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rl

A WARNING

EXPLOSION HAZARD

WHEN IN HAZARDOUS LOCATIONS,TURN OFF POWER
BEFORE REPLACING OR WIRING MODULES.

information.

WARNING

T}IIS DEVICE IS INTENDEDTO ONLY BE USEDW¡THTHE
ALLEN.B RADLEY SLC5OO SYSTEMS.

ésÞ--
F-f L

g-
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Appendix Ã

Module Specifications

This appendix lists the specifications for the l746sc-NT8 Thermocouple/

millivolt Input Module.

di? -*+l I

þ-'t" '

Electrical Specifications

Physical Specifications

lnput Filter Cut-Ofl Fequencies
2.6 Hz at 10 Hz filter frequency
13.1 Hz at 50 Hz filter frequencY

15.72 l'lz at 60 Hz filter fiequencY

Backplane Cunent ConsumPtion 120 mA at 5 VDC
70 mA at 24VDC

Backplane hwer Consumption 2.28W marimum (0.5w @ 5VDC.1.68W @ 24VDC)

Number of Channels 8 (backplane and channel-to+hannel isolated)

UO Ghassis Localion Anv l/O module slot arceot 0

A/D Corwension Mehod Siqma-Delta Modulation

lnput Filledng Low pass digitalfilterwith prognmmable notctt (filter)

lrequencies

Normal Mode Reiætion (between Greater than 100 dB at 50 Hz

f+l inout and f-l inoutì Greaterüan 100dBat60 Hz

Common Mode Rejection (between Greater han 100 dB at 50/60 l'lz

input and

Greaterüan 100 dB at 50/60 Hz

65.5 Hz at250 Hz filter lreouencv

Calibration Module autocalibrates at pwer-up and

minutes aftenrards

lnput Ovenoltage Protection t30Vdc continuous

600W pulsed br I msec.

lsolation 500 VDC continuous betueen inpub and chæsis

Ê/êrv turo

ground and between inputs and bacþlane.
ie.s vDC continuous between channels.

LED lndicators 9 green status indicators, one

channels and one br module

for each of I
status

Module lD Code 3533

Recommended Cable:

lor üermæouple inputs... Shietded twisted pair thermocouple extension wire0

br mV inputs... Belden 87ô1 or equivalent

MaximumWire Size One 14AWG wire or tuo 22 AWG wires per terminal

B!
iü
s
è,

ti\
lij
Þ

(D Rcfcr ¡o thc rhcrmocouple msnufocturor for the cor¡cct cxtcnsion wi¡c.



64 SLC 500*Thermocouple/mV lnput Module

Environmental
Specifications

lnput Specifications

Operating Tempenture 0"C to 60'C (32"F to 1 40"F)

Stonage Temperature 40"C to 85"C (.40F to 185"F)

Relative Humidity 5olo t0 957o condensation)

Certification UL & CUL approwd

Hæardous Environment
Classilication

Classl Division 2 Hazardous Erwironment
Groups A,B,C,D

EMC CE

Thermocouple
Thermocouple
Thermocouple

rype or tnput (serecraod H:lilffiTËl:
ïhermocouple
Thermocouple
Thermocouple

J -21fC to 760"C
K -27Vç to 1370"C
T -z7P9to400oC
E -z7P9to 1000"C
R 0"Cto 1768"C
S 0ttof768"C
B 300"Cto 1820"C
N 0"Ct01300"C

Tae
Type

Type

Type

Type

Type

Type

Type

(-346"F t0 .l400"F)

("454"F to 2498"F)
(454"F lo 752"F)
(454"F to 1832"Ð
(3?F to 3214"Ð
(3?Fto 3214"Ð
(57"Flo 3308"R
(3?Fto237PF)

Millivolt (-50 mVdc to +50 mVdc)
Millivolt (-100 mVdc to +.l00 

mVdc)

ïhermocouple
Uneadzation

NIST ITS-90 standard

Cold Junction
Compensalion

Aæuncy*1.72"C, -25rc þ +105o
0n board GJC Bæuired. Analoo Devices AD592CN

lnput lmoedence Greaterthan 10MO

Temperature Scale
(Selætable)

"C or "F and 0.1"C or O.ioF

DC MillivoltScale
(Selectable)

0.1 mVor0.0l mV

Open Circuit Detection
(Selætable)

Upscale, Downscale, Zero, or Disabled

ïmeloDetæt
Ooen Circuit

lnput Step Resoonse 0to 95o/o in 400 msec (10 Hzì

Displar Resolulion See Channel Data Word Resolution table on paoe 34

l¡i,-

IL t¡
it¡

€fl

One channel cycle lime

t nllllçlgÞAæuracy See ModuteAæuracyTables, page 65
@ 25t (r/"F)

OverallModule
(0'G to 60"C.

OverallModule Ddft See Module Tableg page 65

ModuleUpdatgÏme Dependent upon enabled channels

fgglacy Sry Module AæuracyTabtes, page 65
32"Fto 14(PF)

ChannelTurn0fiT'ime Up to one module updalelime

(see Update page 23)
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Overall Accuracy

The accuracy of the module is determined by many aspects of the

hardware and software functionality of the module. The following
attempts to explain what the user can expect in terms of accuracy based

on the thermocouple, millivolt, and volt inputs for the NT8 module.

The accuracles specifïed as follows include efrors due to the cold
junction compensation for thermocouples, and hardware and software

with the The hardware and software erTors

include calibration of the system,
sake of the calculations the resolution of the ADC was assumed to be at

least 16 bits (use of the lOHz,50Hz, and 60Hz filter frequencies). Note:

The 250H2 frequency should not be applied to thermocouple inputs.

Thermocouple

The following table provides the total error expected of the thermocouple

based on the thermocouple type, and the given reference point, at250.
The calculations assumed typical hardware/software error, and typical

CJC accuracy 
^t25C.

Degrees CThermocouple
Referenc-e Point

Error steted in Deg. CThermocouple
TYPe

¡Ftl
S*l

$ 
)>-

J
K
T
E

R

s
B
N

275C
550C
65C
365C
885C
885C
1060c
500c

11.4C
11.5C
*1.3C
11.0c
r3.6C
r34C
t2,7C
tl.3C

The following table provides the total error exPected over the

temperature range of the module (G60C) for each thermocouple based

upon the type, and the given reference point, at the extremes of the

temperature range (0 or60C). The calculations are based on maximum

hardware/software error, and maximum CJC inaccuracy over

temperature.

Enorstated ln Deg. GThermocouple
TYPs

Degrees CThermocouple
Reference Polnt

J
K
T
E

R

s
B
N

275C
550C
65C
365C
885C
885C
1060c
500c

13.0c
#|.0c
t3.4C
*2.5C
r6.5C
*7.2C
r8,4C
r3.0c

H

þ
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The diagrams that follow for each thermocouple type, give data for a
sample module over the input range of the thermocouple, over
temperature. Thermocouples are usually parabolic in their pv to degrees
c curves. Normall¡ at the ends of any given thermocoupre range, the
ratio of change in temperature increases as a result of a change in
voltage. In other words, at the ends, a smaller change in voltage results
in a larger change in degrees. The data that folrows gives an idea of a
sample module's error over the thermocouple range, versus at a single
reference point as provided with the tabtes above.

{

themocouple J Deviations Over Temp
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Appendix B

Thermoeouple Descriptions

FiÞ ^

F-t rp\

The following information was extracted from the NIST Monograph 175

issued in January 1990, which supersedes the IPTS-68 Monograph 125

issued in March 1974. NIST Monograph 175 is provided by the United
States Department of Commerce, National Institute of Standards and

Technology.

lnternational Temperature Scale of 1990
The ITS-90 [,3] is realized, maintained and disseminated by MST to
provide a standard scale of temperature foruse in science and industry in
the United States. This scale was adopted by the International
Committee of Vfeights a¡rd Measures (CIPM) at its meeting in September
1989, and it became the official international temPerature scale on
January l, 1990. The ITS-90 supersedes the IPTS-68(75) t2l and the

1976 Provisional 0.5 K to 30 K Temperature Scale (EPT-76) [4].

The adoption of the ITS-90 has removed several deficiencies and
limitations associated with IPTS-ó8. Temperah¡res on the ITS-90 are in
closer agreement with thermodynamic values than were those of the
IPTS-ó8 and EPT-76. Additionall¡ improvements have been made in the

non-unþeness and reproducibility of the temperature scale, especially in
the temperature range from t68 = 630.74C to 1064.43C, where the type S
thermocouple was the standard interpolating device on the IPTS-68.

For additional technical information regarding ITS-90, refer to the NIST
Monograph 175.

lron Versus Copper-Nickel Alloy (SAMA) Thermocouples
This is one of the most common types of industrial thermocouples,
because of its relatively high Seebeck coefficient and low cost. It has

been reported that mo¡e than 200 tons of type J materials are supplied
annually to industry in this country. However, this type is least suitable
for accurate thermometry because there are significant nonlinea¡
deviations in the thermoelectric output of thermocouples obtained from
different manufacturers. These inegular deviations lead to difficulties in
obtaining accurate calibrations based on a limited number of calibration
points. The positive thermoelement is commercially pure (99.570 Fe)
iron, usually containing significant impurity levels of carbon, chromium,
copper, manganese, nickel, phosphorus, silicon, and sulfur.
Thermocouple wire represents such a small fraction of the total
production of commercial iron wire that the producers do not control the

chemical composition to maintain constant thermoelectric properties.

Instead, instrument companies and thermocouple fabricators select
material most suitable for the thermocouple usage. The total and specific
types of impurities that occur in eommercial iron chango with time,

J TypeThermocouples
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location of primary ores, and methods of smelting. Many unusual lots
have been selected in the past, for example spools of industrial iron wire
and even scrapped rails from an elevated train line. At present, iron wire
that most closely fits these tables has about 0.25 percent manganese and
0.12 percent copper, plus other minor impurities.

The negative thermoelement for type J thermocouples is a copper-nickel
alloy known ambiguously as constantan. The word constantan has
commonly referred to copper-nickel alloys containing anywhere from 45
to 60 percent copper, plus minor impurities of carbon, cobalt, iron, and
manganese. Constantan for type J thermocouples usually contains about
55 percent copper,45 percent nickel, and a small but thermoelectricaily
significant amount of cobalt, iron, and manganese, about 0.1 percent or
more. It should be emphasized that Bpe JN thermoelements are
NOT generally interchangeable with type TN (orEN)
thermoelements, althouglr they arc all referred to as..constantan".
In order to provide some differentiation in nomenclature, type JN is often
referred to as SAIVÍA constantan.

Type J thermocouples are recommended by the ASTM [5] for use in the
temperature range from 0C to 760C in vacuum, oxidizing, reducing, or
inert atmospheres. If used for extended times in air above i00c, heavy
gage wires are recommended because the oxidation rate is rapid at
elevated temperatures. oxidation normally causes a gradual decrease in
the thermoelectric voltage of the thermocouple with time. Because iron
rusts in moist atmospheres and may become brittle, type J thermocouples
are not recommended for use below 0c. In addition, they should not be
used unprotected in sulfurous atmospheres above 500C.

The positive thermoelement, iron, is relatively insensitive to composition
changes under thermal neutron irradiation, but does exhibit a slight
increase in manganese content. The negative thermoelement, a copper-
nickel alloy, is subject to substantial composition changes under thermat
neutron i¡radiation since copper is converted to nickel and zinc.

kon undergoes a magnetic transformation near 769C and an alpha-
gamma crystal transformation near 9l0C [6]. Both of these
transformations, especially the laneç seriously affect the thermoelectric
properties of iron, and therefore of type J thermocouples. This behavior
and the rapid oxidation rate of iron are the main reasons why iron versus
constantan thermocouples are not recommended as a standardized type
above 760C. If type J thermocouples are taken to high temperatures,
especially above 900c, they will lose the accuracy of their calibration
when they are recycled to lower temperatures. If type J thermocouples
are used in air at temperatures above 760C, only the largest wire, AWG 8
(3.3mm) should be used and they should be hetd at rhe measured
temperature for l0 to 20 minutes before readings are taken. The
thermoelectric voltage of the type J thermocouples may change by as
much as 40uV (or 0.6C equivalent) per minute when first brought up to
temperatures near 900C.

l''ln'.-'tsr;
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ASTM Standard 8230-87 in the 1992 Annual Book of ASTM Standards

[7] specifies that the initial calibration tolerances for type J commercial

thermocouples be +l-2.2C or +l-0.757o (whichever is greater) between

0C and 750C. Type J thermocouples can also be supplied to meet special

tolerances, which are equal to approximately one-half the standard

tolerances given above. Tolerances are not speciñed for type J

thermocouples below 0C or above 750C.

The suggested upper temperature limit of 760C given in the above ASTM

standard [7] for protected type J thermocouples applies to AWG 8

temperature limit decreases to 590C forAWG 14 (

AWG 20 (0.8lmm), 370C forAWG 24 or 28 (0.51
l.63mm),480C for
mm or 0.33mm), and

KType Thermocouples

320C forArùVG 30 (0.25mm). These temPerature limits apply to

thermocouples used in conventional closed-end protecting tubes and they

are intended only as a rough gUide to the user. They do not apply to

sheathed thermocouples having compacted mineral oxide insulation.

NickeþChrom¡um Alloy Versus NickeþAluminum Alloy
Thermocouples
This type is more resistant to oxidation at elevated tempemtures than

types E, J, or T thermocouples and, consequently, it finds wide

application at temperatures above 500C. The positive thermoelement,

KP, which is the same as ER is an alloy that typically contains about 89

¡o9O7o nickel, g to about 9.57o chromium, both silicon and iron in

amounts up to about 0.57o,plus smaller amounts of other constituents

such as ca¡bon, manganese, cobalt, and niobium. The negatíve

thermoelement, KN, is typically composed of about 95to96Vo nickel, I
to 1.57o silicon, I to2.3Eo aluminum, 1.6 to 3.2Vo manganese' up to about

0.5Vo cobalt and smaller amounts of other constituents such as iron,

copper, and lead. Also, type KN thermoelements with modified
compositions are available for use in special applications. These ínclude

alloys in which the manganese and aluminum contents are reduced or

eliminated, while the silicon and cobalt contents are increased.

The low temperature research t$l by members of the NBS Cryogenics

Division showed that the type K thermocouple may be used down to

liquid helium temperatures (about 4K) but that its Seebesk coefficient

betomes quite small below 20K. Its Seebeck coefficient at 20K is only

about 4uV/K, being roughly one-half that of the type E thermocouple

which is the most suitable of the letter-designated thermocouples types

for measurements down to 20K. Type KP and type KN thermoelements

do have a relatively low thermal conductivity and good resistance to

corrosion in moist atmosPheres at low temperatures. The thermoelectric

homogeneity of type KN thermoelements, however, was found [8J to be

not quite as good as that of type EN thermoelements.

Ðpe K thermocouples are recommended by the ASTM [5] for use at

t"-peratures within the range -250C to 1260C in oxidizing or inert

.fll>--
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atmospheres. Both the KP and the KN thermoelements are subject to
deterioration by oxidation when used in air above about 750c, but even
so, type K thermocouples may be used at temperatures up to about 1350c
for short periods with only small changes in calibration. rJ/hen oxidation
occurs it normally leads to a gradual increase in the thermoelectric
voltage with time. The magnitude of the change in the thermoelectric
voltage and the physical life of the thermocouple will depend upon such
factors as the temperature, the time at temperature, the ¿¡ametei of the
thermoelements and the conditions of use.

TheASTM Manual [5J indicates that type K thermocouples should not be
used at high temperatures in sulfurous, reducing, or alternately oxidizing
and reducing atmospheres unless suitably protected with protãcting tubes.
They also should not be used in vacuum (at high temperatures) foi
extended times because the chromium in the positive thermoelement, a
nickel-chromium allo¡ vaporizes out of solution and alters the
calibration. In addition, their use in atmospheres that promote ..green-

rot" corrosion [9] of the positive thermoelement shoulã be avoided. such
corrosion results from the preferential oxidation of chromium in
atmospheres with low, but not negligible, oxygen content and can lead to
a large decrease in the thermoelectric voltage of the thermocouple with
time. The effect is most serious at temperatures between g00c and
1050c.

Both thermoelements of type K thermocouples are reasonably stable,
thermoelectrically, under neutron irradiation since the resulting changes
in theirchemical compositions due to transmutation are small- The KN
thermoelements are somewhat less stable than the Kp thermoelements in
tha¡ they experience a small increase in the iron content accompanied by
a slight decrease in the manganese and cobalt contents.

AsrM standard 8230-97 in the lgg2Annual Book of ASTM Standards
pJ specifies that the initial calibration tolerances for type K commercial
thermocouples be +12.2c or +l-l.7svo (whichever is grãater) between 0c
and 1250c, and +l-2.2c or +l-2vo (whichever is greaær) between -200c
and 0C. In the 0C to 1250C range, type K thermocouples can be

$pnlied to meet special tolerances that are equal to approximately one-
half the sandard tolerances given above. ûpe K thermocouple materials
are normally supplied to meet the tolerances specified for temperahmes
above 0C. Howeveç the same materials may not satisfy the iolerances
specifïed for the -200c to 0C range. If materials ar requircd to meet the
tolerances below 0c, this should be specified when they are purchased.

The suggested upper temperarure limit of l26ocgiven in the ASTM
standard [7] forprotected type K thermocouples applies toAwG g
(3.25mm) wire. Itdecreases to 1090c forAWG t+ (t.o¡mm), 9g0c for
AWG 20 (0.8lmm), 870 for AWG 24 or 28 (0.5lmm or 0.33mm), and
760C forAWG 30 (0.25mm). These temperarure limits apply to
thermocouples used in conventionar closed-end protecting tubes and they

¡Ë1"-rÈþ. t€
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are intended only as a rough guide to the user. They do not apply to
thermocouples having compacted mineral oxide insulation.

T TypeThermocouples

F j*..e{rp'

Copper Versus Copper-Nickel Alloy Thermocouples
This type is one of the oldest and most popular thermocouples for
determining tenlperatures within the range from about 370C down to the

triple point of neon (-248.5939C). its positive thermoelement, TP, is

typically copper of high electrical conductivity and low oxygen content

that conforms to ASTM Specification 83 for soft or annealed bare copper

varying from 0.02 to0.O7Vo (depending upon sulfurcontent) and with
other impurities totaling about O.ÙlVo. Above about -200C the

thermoelectric properties of type TPthermoelements, which satisfy the

above conditions, are exceptionally uniform and exhibit little variation

between lots. Below about -200C the thermoelectric ProPerties are

affected more strongly by the presence of dilute transition metal solutes,

particularly iron.

The negative thermoelement, TN or EN, is a copper-nickel alloy known
ambiguously as constantan. The word constantan refers to a family of
copper-nickel alloys containing anywhere from 45 to 60Vo coPper. These

alloys also typically contain small percentages of cobalt, manganese and

iron, as well as trace impurities of other elements such as carbon,

magnesium, silicon, etc. The constantan for type Tthermocouples
usually contains about 557o coppe\ 45Vo nickel, and small but
thermoelectrically significant amounts, about 0.17o or larger, of cobalt,

iron, or manganese. It should be emphasized that type TN (orEN)
thermoelements ane NOT generally interchangeable with type JN
the¡moelements alttrough they are all referrtd to as'¡constant¡nt'. In
order to provide some differentiation in nomenclature, tyPe TN (or EN) is
often referred to as Adams'(or RPl080) constantan and type JN is

usually refened to as SAlvfA constantan.

The thermoelectric relations for type TN and type EN thermoelements

are the same, that is the voltage veßus temperature equations and tables

for platinum versus type TN thermoelements apPly to both types of
thermoelements over the temperature range recommended for each

thermocouple type. However, if should not be assumed that type ÏN and

Bpe EN thermoelements may be used interchangeably or that they have

the same commercial initial calibration tolerances.

The low temperature resea¡ch t8l by members of the NBS Cryogenics

Division showed that the type Tthermocouple may be used down to
liquid helium temperatures (about 4K) but that its Seebeck coefF¡cient

becomes quite small below 20K. Its Seebeck coeffïcient at 20K is only
about 5.6uV/IÇ being roughly two.thirds that of the type E thermocouple,
The thermoelectric homogeneity of most type TP and type TN (or EN)
thermoelements is reasonably good. There is considerable variability'
however, in the thermoelecuic properties of type TP thermoelements
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below about 70K caused by variations in the amounts and types of
impurities present in these nearly pure materials. The high thermal
conductivity of the type TPthermoelements can also be troublesome in
precise applications. For these reasons, type T thermocouples are
generally unsuitable foruse below about 20K. Type E thermocouptes are
recommended as the most suitable of the letter-designated thermocouple
types for general low-temperature use, since they offer the best overall
combination of desirable properties.

Type T thermocouples are recommended by the AsrM [5] for use in the
temperature range from -200c to 370c in vacuum or in oxidizing,
reducing or inert atmospheres. The suggested upper temperature limit for
continuous service of protected type T thermocouples is iet at 370c for
AwG 14 (l.63mm) thermoelements since type Tp thermoelements
oxidize rapidly above this temperature. However, the thermoelectric
propefies of type TP thermoelements are apparently not grossly affected
by oxidation since negligible changes in the thermoelectric voliage were
observed at NBS [10] forAWG 12, lB, and22 type Tpthermoelãments
during 30 hours of heating in air at 500c. At this temperature the type
TN thermoelements have good resistance to oxidation and exhibit only
small voløge changes heated in air for long periods of time, as shownby
the studies of Dahl [llJ. Higher operating temperarures, up to at least
800c, are possible in inert atmospheres where the deterioration of the
type TP thermoelement is no longer a problem. The use of type T
thermocouples in hydrogen atmospheres at temperatures abovì about
370c is not recommended since type Tpthermoelements may become
brittle.

Type T thermocouples are not well suited for use in nuclear environments
since both thermoelements are subject to significant changes in
composition under thermal neutron irradiation. The copper in the
thermoelements is converted to nickel and zinc.

Because of the high thermal conductivity of type Tp thermoelements,
special care should be exercised when using the thermocouples to ensure
that the measuring and reference junctions assume the desired
temperatures.

AsrM standard F;230-87 in the 1992 Annual Book of ASTM standards
[7] specifïes that the initial calibration tolerances for type T commercial
thermocouples be +/-lc or +l-û.7svo (whichever is greãter) between 0c
and 350c, and +/-lc or +l-1.5% (whichever is greater) between -200c
and 0c. Type T thermocouples can also be supplied to meet special
tolera¡rces which are equal to approximatery one-half the sanàard
tolerances given above. Tlpe T thermocouple materials are normally
supplied to meet the tolerances specified for temperatures above 0c.
Howeveç the same materials may not satisfy the tolerances specified for
the -200c to 0c range. If materials are required to meet the tolerances
below 0C, this should be specified when they are purchased.

{ *-rÈl:
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Thermocouples
This type, and the other base-metal types, do not have specific chemical

compositions given in standards; rather, any materials whose emf-

temperature relationship agrees with that of the specified reference table

within certain tolerances can be considered to be a type E thermocouple.

The positive thermoelement, EP, is the same material as KP. The

negative thermoelement, EN, is the same material as TN-

The low-temperature research t8l by members of the NBS Cryogenics

Division showed that type E thermocouples are very useful down to

liquid hydrogen temperatures (n.b.p. about 20.3K) where their seebeck

coefficient is about 8uV/C. They may even be used down to liquid
helium temperatures (4.2K) although their Seebeck coefficient becomes

quite low, only about ZuYtC at 4K. Both thermoelements of type E
thermocouples have a relatively low thermal conductivit¡ good

resistance to corrosion in moist atmospheres, and reasonably good

homogeneity. For these three reasons and their relatively high Seebeck

coefficients, type E thermocouples have been recommended [8J as the

most useful of the letter-designated thermocouple types for low-
tempera$re measurements"

For measurements below 20K, the non-letter-designated thermocouple,

KP versus gold-0.07 at.7o iron, is recommended. The properties of this

thermocouple have been described by Sparks and Powcll [l?]-

Type E thermocouples also have the largest Seebeck coefficient above 0C

for any of the letter-designated thermocouples. For that reason they are

being used more often whenever environmental conditions permit.

Tlpe E thermocouples afe recommended by the ASTM [5J foruse in the

temperature ñmge from -200C to 900C in oxidizing or inert atmospheres.

If used for extended times in air above 500C, heavy gage wires are

recommended because the oxidation rate is rapid at elevated

temperatures. About 50 years ago, Datrl [lU studies the thermoelectric

stability of EP and EN type alloys when heated in air at elevated

tempen¡tures and his work should be consulted for details. More recent

stability data on these alloys in air were reported by Burley et al. [13].

Bpe E thermocouples should not be used at high temperatures in
sulfurous, reducing, or altcrnately reducing and oxidizing atmospheros
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unless suitably protected with protecting tubes. They also should not be
used in vacuum (at high temperatures) for extended times because the
chromium in the positive thermoelement, a nickel-chromium allo¡
vaporizes out of solution and alters the calibration. In addition, their use
in atmospheres that promote "green-rot" corrosion of the positive
thermoelement should be avoided. Such corrosion results from the
preferential oxidation of chromium in atmospheres with low, but not
negligible, oxygen content and can lead to a large decrease in the
thermoelectric voltage of the thermocouple with time. The effect is most
serious at temperatures between 800C and 1050C.

The negative thermoelement, a copper-nickel alloy, is subject to
composition changes under thermal neutron irradiation since the copper
is converted to nickel and zinc.

Neither thermoelement of type E thermocouples is very sensitive to
minor changes in composition or impurity level because both are already
heavily alloyed. similarl¡ they are also not extremely sensitive to minor
differences in heat treatment (provided that the treatment does not violate
any of the restrictions mentioned above). For most general applications,
they may be used with the heat treatment given by the wire
manufacturers. However, when the highest accuracy is sought, additíonal
preparatory heat treatments may be desirable in order to enhance their
performance. Details on this and other phases of the use and behavior of
type KP thermoelements (EP is the same as KP) are given in publications
by Pots and McElroy [4J, by Burley and Ackland [15], by Burley [16],
by Wang and Starr [7,18J, by Bentley [19], and by Kollie er al. [20J.

ASTM standard F;230-87 in the 1992 Annual Book of ASTM standa¡ds
[7] specifies that the initial calibration tolerances for type E commercial
thermocouples be +l-1.7c or +l-0.5vo (whichever is greater) between 0c
and 900C, and+l-1.7C or +l-lVo (whichever is greater) between -200C
and 0C. TVpe E thermocouples can also be supplied to meet special
tolerances which are equal to +/-lc or +l-0.4vo (whichever is greater)
between 0C and 900C, and +/-lC or +l-O.57o (whichever is greater)
between -200c and 0c. Tlpe E thermocouple materials are normaly
supplied to meet the tolerances specified for temperatures above 0c. The
same materials, however, may not satisfy the tolerances specified for the
-200c to 0c range. If materials are required to meet the tolerances below
0C, this should be specified when they are purchased.

The suggested upper temperature limit, 820C, given in the ASTM
standard pl for protected type E thermocouples applies to AWG 8
(3.25mm) wire. It decreases to 650C forAWG 14 (l.63mm),540C for
AWG 20 (0.8lmm),430C forAWG 24 or28 (0.5lmm or0.33mm), and
370C forAWG 30 (0.25mm). These temperature timits apply to
thermocouples used in conventional closed-end protecting nrbes and they
are intended only as a rough guide to the user. They do not apply to
thermocouples having compacted mineral oxide insulation.

#.;^ _q- 
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R TypeThermocouPleg Platinum-1 3% Rhodium Alloy Versus Platinum Thermocouples
This type is often referred to by the nominal chemical composition of its

positivã (RP) thermoelement: platinum-137o rhodium. The negative

(nX) ttretmoelement is commercially-available platinum that has a

nominal purity of 99.99Vo [21]. An industrial consensus standard (ASTM

El159-87) specifies that rhodium having a nominal purity of 99.987o

shall be alloyed with platinum of 9999Vo purity to produce the positive

thermoelement, which typically contains 13.00 +/-0.057o rhodium by

êl-'
a.: I,,try, Ip"

This consensus standard [21] describes the purity of commercial

type are ln many

applications and that meet the calibration tolerances described later ln

this section It does not cover, however, the higher-purity reference-

grade materials that traditionally were used to construct thermocouples

used as transfer standards and reference thermometers in various

laboratory applications and to develop reference functions and tables

Í22,231. fne nigner purity alloy material typically contains less than 500

atornic ppm of impurities and the platinum less than 100 atomic pPm of
impuritles t22J. Ditrerences between such high Purity commercial

mat"tial and the platinum thermoelectric reference standald, Pt-67, are

described i¡ Í221 and [23].

A reference ñ¡nction for the type R thermocouple, based on the ITS-90

and the SI volt, was determined recently from new data obtained in a

collaborative effortby NIST and NPL. The results of this international

collaboration tvere reported by Burns et al [23]. The function was used

to compute the reference table given in this monograph.

Tlpe R thermocouples have about al2%o larger Seebeck coefficient than

Oð fype S thermocouples over much of the ftmge. Type R thermocouples

were not standard interpolating instnrments on the IPTS-68 for the

63O.74Cto gold freezing-point range. Other than these two points, and

remarks regarding history and composition, all of the precautions and

restrictions on usage given in the section on type S thermocouples also

apply to tlrpe R thermocouples. Glawe and Szaniszlolfll,and Walkeret

alÍ25,261have determined the effects that prolonged exposure at

elevated temperan¡res (>1200C) in vacuum, air, and argon atmosphefes

have on the thermoslectric voltages of type R thermocouples.

ASTM Standard Fi23U87 in the lgg2Annual Book of ASTM Standards

[7] specifîes that the initial calibration tolerances for type R commercial

thermocouples be +/-1.5C or +l.f.j|Vo (whichever is greater) between

0C and l4i0g. Tlpe R rhermocouples can be supplied to meet sPecial

tolerances of +/-0.6C or +l'0.17o (whichever is greater).

The suggested upper temperature limit, 1480C, given in the ASTM
standard Fl for protected type R thermocouples applies to AWG 24

(0.5lmm) wire. This temPerature limit applies to thermocouples used in

conventional closed-end protecting tr¡bes and it is intended only as a
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S Type Thermocouples

rough guide to the user. It does not apply to thermocouples having
compacted mineral oxide insulation.

Platinum-10% Rhodium Alloy versus pratinum Thermocouples
This type is often referred to by the nominal chemical composition orits
positive (sP) thermoelement: platinum-lOzo rhodium. TÈ negarive
(sN) thermoelement is commercially availabre platinum that has a
nominal purity of 99.99vo t2ll. An industrial consensus standard (ASTM
El159-87) specifies that rhodium having a nominal purity of 99.9gvo
shall be alloyed with platinum of 99.99vo purity to pioduce the positive
thermoelement, which typically contains 10.00 +/- O.olvorhodiüm by
weight. The consensus standard [2lJ describes the purity of commercial
type S materials that are used in many industrial thermometry
applications and that meet the calibration tolerances described later in
this section. It does not cover, however, the higher-purity, reference-
grade materials that traditionally were used to construct thermocouples
used as standard instruments of the lprs-68, as transfer standards and
reference thermometers in various laboratory applications, and to develop
reference functions and tables Í27,281. The higher purity alloy material
typically contains less than 500 atomic ppm of impuritiei anðthe
platinum less than 100 atomic ppm of impurities ¡27¡. Difference
between such high purity commercial material and the platinum
thermoelectric reference standard,h-67, are describedin t2zl and [2g].

A reference function for the type s thermocouple, based on the ITs-90
and the sI volt, was determined recently from new data obtained in an
international collaborative effort involving eight national laboratories.
The results of this international coilaboration were reported by Bums et
al. [28J. The new function was used to compute the rãference table given
in this monograph.

Research [27] demonstrated that type s thermocouples can be used from
-50c to the platinum melting-point temperature. Th"y may be used
intermittently at temperatures up to the platinum melting joint and
continuously up to about 1300c with onry small changei in their
calibrations. The ultimate usefr¡l life of the thermocoõples when used at
such elevated temperatures is governed primarily by physicat problems
of impurity diñ¡sion and grain growth, which lead to mechanical failure.
The thermocouple is most reliable when used in a clean oxidizing
aünosphere (air) but may be used also in inert gaseous atmospheres or in
a vacuum for short periods of time. However, type B thermoóouples are
generally more suitable for such applications above 1200c. typé s
thermocouples should not be used in reducing atmospherer, nó, in those
containing metallic vapor (such as lead or zinc), nonmetallic vapors (such
as arsgnic, phosphorus, or sulfrrr) or easily reduced oxides, unleis they
are suitably protected with nonmetallic protecting tubes. Also, they
should never be inserted directly into a metallic protection tube foiuse at
high temperatures. The stabitity of type s thermocouples at high
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temperatures (>1200C) depends primarily uPon the quality of the

materials used for protection and insulation, and has been snrdied by
Walker etal.125,26l and by Bentley [29]. High purity alumina with low
iron content, appears to be the most suitable material for insulating,
protecting, and mechanically supporting the thermocouple wires.

Both thermoelements of type S thermocouples are sensitive to impurity
contamination. In fact, type R thermocouples were developed essentially
because of iron contamination effects in some British platinum-I07o
rhodium wires. The effects of various impurities on the thermoelectric
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by Rhys and Taimsalu [35], by Cochrane [36] and by Aliotta [37J.
Impurity contamination usually causes negative changes Í25,26,291in the

thermoelectric voltage of the thermocouple with time, the extent of which

will depend upon the type and amount of chemical contaminant. Such

changes were shown to be due mainly to the platinum thermoelement

125,26,291. Volatilization of the rhodium from the positive
thermoelement for the vapor transport of rhodium from the positive

thermoelement to the pure platinum negative thermoelement also will
cause negative drifts in the thermoelectric voltage. Bentley [29]
demonstrated that the vapor transport of rhodium can be virtually
eliminated at 1700C by using a single length of twin-bore tubing to
insulate the thermoelements and that contamination of the thermocouple
by impurities Eansferred from the alumina insulator can be reduced by
heat treating the insulator prior to its use.

Mcla¡en and Murdock [3C33] and Bentley and Jones [34J thoroughly
studied the performance of type S thermocouples in the mnge 0C to
1100C. They described how thermally reversible effects, such as

quenched-in point defects, mechanical stresses, and preferential oxidation
of rhodium in the type SPthermoelement, cause chemical and physical

inhomogeneities in the thermocouple and thereby limit its accuracy in
this range. They emphasized the important of annealing techniques.

The positive thermoelement is unstable in a thermal neutron flux because

the rhodium converts to palladium. The negative thermoelement is
relatively stable to neutron transmutation. Fast neutron bombardment,

however, will cause physical damage, which will change the

thermoelectric voltage unless it is annealed out.

At the gold freezing-point temperature, 1064.18C, the thermoelectric
voltage of type S thermocouples increases by about 340uV (about 37o)

per weight percent increase in rhodium content; the Seebeck coefficient
increases by about 47o per weight percent increase at the same

temperature.

ASTM Standard E230-87 in the 1992 Annual Book of ASTM Standards

[7] specifies that the initial calibration tolerances for type S commercial
thermocouples be +/-1.5C or +l-0.25%o (whichever is greater) between
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0C and 1450C. Type S thermocouples can be supplied ro meet special
tolerances of +/-0.6C or +l-0.17o (whichever is greater).

The suggested uppertemperature limit, 1480C, given in theASTM
standard [7] for protected type S thermocouples applies to AWG 24
(0.5lmm) wire. This temperature limit applies to thermocouples used in
conventional closed-end protecting tubes and it is intended only as a
rough guide to the user. It does not apply to thermocouples having
compacted mineral oxide insulation.

Platinum-307o Rhodium Alloy Versus Platinum-6% Rhodium
Alloy Thermocouples
This type is sometimes referred to by the nominal chemical composition
of its thermoelements: platinum - 3OVo rhodium versus platinum - 6Zo
rhodium or "3(Þó". The positive (BP) thermoelement typically contains
29.60 +l- o.2vo rhodium and the negative (BN) thermoelement usuaily
contains 6.12+l-o.o2vo rhodium. The effect of differences in rhodium
content are described later in this section. An industriat consensus
standard [2U (ASTM El159-87) specifies that rhodium having a purity
of 99.98Vo shall be alloyed with platinum of 99.99Vo purity to produce
the thermoelements. This consensus standard [21] describes the purity of
commercial type B materials that are used in many industrial
thermometry applications that meet the calibration tolerances described
later in this section. Both thermoelements will typically have significant
impurities of elements such as palladium, iridium, iron, and silicon [3g].

sn¡dies by Ehringer [39], walker er al. ïzs,z6l, and Glawe and szaniszlo
[24]have demonstrated that thermocouples, in which both legs are
platinum-rhodium alloys, are suitable for reliable temperature
measurements at high temperatures. Such thermocouples have been
shown to offerthe following distinct advantages over types R and S
thermocouples at high temperatures: (l) improved stabilit¡ (2) increased
mechanical strength, and (3) higher operating temperatures.

The research by Burns and Gallagher [38] indicated that the 30-6
thermocouple can be used intermittently (for several hours) up to 1790c
and continuously (for several hundred hours) at temperatures up to about
1700C with only small changes in calibration. The maximum
temperature limit for the thermocouple is governed, primaril¡ by the
melting point of the h-67o rhodium thermoelement which is estimated to
be about 1820c by Acken [40J. The thermocouple is most reliable when
used in a clean oxidizing atmosphere (air) but also has been used
successfully in neutral atmospheres or vacuum by Walker etal125,26l,
Hendricks and McElroy [4U, and Glawe and Szaniszlo [24]. The
stability of the thermocouple at high temperatures has been shown by
v/alker etal.J25,26l to depend, primarily, on the quality of the materials
used forprotecting and insulating the thermocouple. High purity alumina
with low iron-content appears to be the most suitable material for the
purpose.
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Tlpe B thermocouples should not be used in reducing atmospheres, nor
those containing deleterious vapors or other contaminants that are
reactive with the platinum group metals [42], unless suitably protected
with nonmetallic protecting tubes. They should never be used in metallic
protecting tubes at high temperatures.

The Seebeck coefficient of type B thermocouples decreases with
decreasing temperature below about 1600C and becomes almost
negligible at room temperature. Consequently, in most applications the
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temperature of the thermocouple does not need to bereference
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or even as as

example, the voltage developed by the thermocouple, with the reference
junction at 0C, undergoes a reversal in sign at about 42C, and between
0C and 50C va¡ies from a minimum of -2.6uV near 2lC to a maximum
of 2.3uV at 50C. Therefore, in use, if the reference junction of the
thermocouple is within the range 0C to 50C, then a 0C reference junction
temperah¡re can be assumed and the error introduced will not exceed
3uV. At temperatures above ll00C, an additional measurement error of
3uV (about 0.3C) would be insignificant in most instances.

ASTM Standard 8230-87 in the 1992Annual Book of ASTM Standards

[7] specifîes that the initial calibration tolerances for type B commercial
thermocouples be +l-O.57o between 870C and 1700C. Tlpe B
thermocouples can also be supplied to meet special tolerances of +/-
O.25Vo. Tolerances are not specified for type B thermocouples below
870C.

The suggested upper temperature limit of 1700C given in the ASTM
standard [7] forprotected type B thermocouples applies to AWG 24
(0.51mm) wire. This temperature limit applies to thermocouples used in
conventional closed-end protecting tubes and it is intended only as a

rough guide to the user. It does not apply to thermocouples having
compacted mineral oxide insulation.

NlckeþGhrom¡um-Silicon Alloy Versus NickeþSilicon-
Magneslum Alloy Thermocouples
This type is the newest of the lener-designated thermocouples. It offers
higher thermoelectric stability in air above 1000C and better air-
oxidation resistance than types E, J, and K thermocouples. The positive
thermoelement, NP, is an alloy that typically contains abou¡847o nickel,
14to 14.47o chromium, 1.3 to 1.67o silicon, plus small amounts (usually
not exceeding about O.l%o) of other elements such as magnesium, iron,
carbon, and cobalt. The negative thermoelement, NN, is an alloy that
typically contains about 957o nickel,4.2 to 4.67o silicon,0.S to 1.57o

magnesium, plus minor impurities of iron, cobalt, manganese and carbon
totaling about 0.1 to 0.37o. The type NP and NN alloys were known
originally [6] as nicrosil and nisil, respectively.

N TypeThermocouples
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The research reported in NBS Monograph 16l showed that the type N
thermocouple may be used down to liquid helium temperatures (about
4K) but that its Seebeck coefficient becomes very small below 20K. Its
Seebeck coefficient at 20K is about 2.5uV/K, roughly one-third that of
type E thermocouples which are the most suitable of the letter-designated
thermocouples types for measurements down to 20K. Nevertheless,
types NP and NN thermoelements do have a relatively low thermal
conductivity and good resistance to corrosion in moist atmospheres at
low temperatures.

Tlpe N thermocouples are best suited for use in oxidizing or inert
atmospheres. Their suggested upper temperature limit, when used in
conventional closed-end protecting tubes, is set at 1260C by the ASTM
[7] for 3.25mm diameter thermoelements. Their ma¡cimum upper
temperature limit is defined by the melting temperature of the
thermoelements, which are nominally l4l0C for type NP and 1340C for
type NN [5]. The thermoelectric stability and physical life of type N
thermocouples when used in air at elevated temperatures will depend
upon factors such as the temperature, the time at temperahrre, the
diameter of the thermoelements, and tl¡e conditions of use. Their
thermoelectric stability and oxidation resistance in air have been
investigated and compared with those of type K thermocouples by Burley
[6], by Burley and others Í13,&471, by Wang and Stan Í17,43,48,491,
by Mclaren and Murdock [33], by Bentley [9], and by Hess'[SO].

Type N thermocouples, in general, are subject to the same environmental
restrictions as types E and K. They are not recommended foruse at high
temperatures in sulfurous, reducing oralternately oxidizing and reducing
atmospheres unless suitably protected with protecting tubes. They also
should not be used in vacuum (at high temperatures) for extended times
because the chromium and silicon in the positive thermoelement, a
nickel-chromium-silicon alloy, vaporize out of solution and alter the
calibration. In addition, their use in atmospheres with low, but not
negligible, oxygen content is not recommended, since it can lead to
changes in calibration due to the preferential oxidation of chromium in
the positive thermoelement. Nevertheless, Wang and Starr [49] studied
the performances of type N thermocouples in reducing atmospheres, as
well as in stagnant aiç at temperatures in the 870C to ll80C range and
found them to be markedly more stable thermoelectrically than type K
thermocouples under similar conditions.

The performance of type N thermocouples fabricated in metal-sheathed,
compacted ceramic insulated form also has been the subject of
considerable study. Anderson and others [51J, Bentley and Morgan [52],
and lVang and Bediones [53J have evaluated the high+emperature,
thermoelecric stability of thermocouples insulated with magnesium
oxide and sheathed in Inconel and in stainless steel. Their studies
showed that the thermoelectric instabilities of such assemblies increase
rapidly with temperature above 1000C. It was found also that the smaller
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I

the diameter of the sheath the greater the instability. Additionally,
thermocouples sheathed in Inconel showed substantially less instability
above 1000C than those sheathed in stainless steel. Bentley and Morgan

[52] stressed the importance of using Inconel sheathing with a very low
manganese content to achieve the most stable performance. The use of
special Ni-Cr based alloys for sheathing to improve the chemical and
physical compatibility with the thermoelements also has been

investigated by Burley [54-56] and by Bentley [57-60].

Neither thermoelement of a type N thermocouple is extremely sensitive
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not violate any of the restrictions mentioned above). For most general

applications, they may be used with the heat treatment routinely given by
the wire manufacn¡rer. Bentley 161,62J, however, has rePorted reversible
changes in the Seebeck coefücient of type NP and NN thermoelements

when heated at temperatures between 200C and 1000C. These impose

limitations on the accuracy obtainable with type N thermocouples. The
magnitude of such changes was found to depend on the source of the
thermoelements. Consequentl¡ when the highest accuracy and stability
are sought, selective testing of materials, as well as special preparatory
heat treatments beyond those given by the manufactureç will usually be

necessary. Bentley's articles 161,621should be consulted for guidelines

and details.

ASTM Standard F;230-87 in the 1992 Annual Book of ASTM Standards

FJ specifies that the initial calibration tolerances for type N commercial
thermocouples be +l-2.2C or +l-O.757o (whichever is greater) between

0C and 1250C. Tlpe N thermocouples can also be supplied to meet

special tolerances that are equal to approximately one-half the standa¡d

tolerances given above. Tolerances are not specified for type N
thermocouples below 0C"

The suggested uppertemperature limit of 1260C given in the ASTM
standard [7] for protected type N thermocouples applies to AWG I
(325mm) wire. It decreases to 1090C forAWG 14 (l.63mm),980C for
AWG 20 (O.8lmrn), 870C for AWG 24 or 28 (0.5lmm or 0.33mm), and

760C forAWG 30 (0.25mm). These temperature limits apply to
thermocouples used in conventional closed-end protecting tubes and they
a¡e intended only as a rough guide to the user. They do not apply to
thermocouples having compacted mineral oxide insulation.
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Appendix C

Using Grounded Junctioh¡
Ungrcunded Junctiorr and Exposed
Junction Thermocouples

This appendix describes the types of thermocouples available, and
explains the trade-offs in using them with the NT8 module.

Thermocouple Types

F;tþ*
{År9\

There are three (3) types of thermocouple junctions:

. Grounded Junction - The measuring junction is physically connected
to the protective sheath forming a completely sealed integral junction.
If the sheath is metal (or electrically conductive) then there is
electrical continuity between the junction and sheath. The junction is
protected from corrosive or erosive conditions. The response time
approaches that ofthe exposedjunction type.

. Ungrounded Junction - The measuring junction is electrically isolated
from the protective metal sheath. This may also be referred to as an
insulated junction. This type is often used where noise would affect
the reading and for frequent or rapid temperature cycling. The
response time is longer than the grounded junction.

. Exposed Junction - The measuring junction does not have a protective
metal sheath so it is exposed. This junction style provides the fastest
response time but leaves the thermocouple wires unprotected against
corrosive or mechanical damage.

The illustration that follows shows each of the three (3) thermocouple
types.

Grounded Junction

MehlStpalh
MeasudngJuncllon ls

conneded to sheath
BtensionWre
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lsolation

Ungrounded (lnsulated) Junction

Measudng Junc{ion is

isolated from shælh

Exposed Junction

Maaswing Junclion

has m shoåth

The NT8 module provides 12.5 VDC electrical isolation channel to
channel, 500 VDC electrical isolation channel to chassis ground, and 5ffi
VDC electrical isolation channel to backplane. Care must be taken when
choosing a thermocouple type, and connecting it from the environment
being measured to the Nl8 module. If adequate precautions are not
taken for a given thermocouple type, the electrical isolation of the NT8
module may be compromised.

Grounded Junction Thermocouples

As shown in the illustration that follows, the shield input terminals are
connected together, which are then connected to chassis ground. Using
grounded junction thermocouples with electrically conductive sheaths,
removes the thermocouple signal to chassis ground isolation of the
module. This is inherent to the thermocouple constn¡ction. In addition,
if multiple grounded junction thermocouples are used, the module's
channel to channel isolation is removed since there is no isolation
between signal and sheath, and the sheaths are tied together. It should be
noted that the isolation is removed even if the sheaths a¡e connected to
chassis ground at a location other than the module, since the module is
connected to chassis ground.

For grounded junction thermocouples it is recommended that they have
protective sheathes made of electrically insulated material (e.g. ceramic),
or the metal protective sheaths be floated. The metal sheaths would need
to be floated with respect to any path to chassis ground or to another
thermocouple metal sheath. This means the meüal sheath must be
insulated from electrically conductive process material, and have all
connections to chassis ground broken. It should be noted that a floated
sheath may result in a less noise immune thermocouple signal.

ø.\
;x
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r/''\
f

Grounded junction with shielded cable
MUXES

cH0

\
Metal sheath with electrlcal

cont¡nu¡ty to thermæouple
signalwires.

Exposed Junction Thermocouples

As shown in the illustration that follows, using exposed junction
thermocouples may result in removal of channel to channel isolation.
This may occur if multiple exposed thermocouples are in direct contact
with electrically conductive process material. To prevent violation of
channel to channel isolation:

+

. .-.rl
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. For multiple exposed thermocouples, do not allow the measuring
junction of the thermocouple to make direct contact with electrically
conductive process material.

. Use a single exposed junction thermocouple with multiple ungrounded
junction thermocouples.

. Use all ungrounded junction thermocouple instead of the exposed
junction type.

Conductive Maledal
MUXES

Exposed junction with shielded cable

+ 
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Getting Technical
Asslstance If you need technical assistance, please review the information in Chapter

6, "Testing Your Module," before calling your local distributor of
Spectrum Controls.

Note that your module contains electronic components which are
susceptible to damage from electrostatic discharge (ESD). An
electrostatic charge can accumulate on the surface of ordinary plastic
wrapping or cushioning material. In the unlikely event that the module

the unit is enclosed in approved ESD packaging (such as static.
shielding / metallized bag or black conductive container). Spectrum
Controls reserves the right to void the warranty on any unit that is
improperly packaged for shipment.

For further information or assistance, please contact your local
distributor, or call the Spectrum Controls Customer Satisfaction
department at(425)746-9481from 8:004.M. to 5:00 P.M. Pacific Tme.
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2 High-Speed Counter Module

lmportant User lnformation

Because of the variety of uses for the products described in this publicatìon,

those responsible for the application and use of this control equipment must

satisfy themselves that all necessary steps have been taken to assure that each

application and use meets all performance and safety requirernents, including
any applicable laws, regulations, codes and standards.

The illustrations, charts, sample programs and layout examples shown in this
guide are intended solely for purposes of example. Since there are many
variables and requirernents associated with any particular installation,
Allen-Bradley does not assume responsibility or liability (to include intellectual
property liability) for actual use based upon the examples shown in this
publication.

Allen-Bradley publication SCI-I .1, Safety Guídelines for the Application,
Installation, and Maintenance of Solid-State Control (available from your local
Allen-Bradley office), describes some important differences between solid-state
equipment and electromechanical devices that should be taken into consideration
when applying products such as those described in this publication.

Reproduction of the contents of this copyrighted publication, in whole or in part,

without written permission of Allen-Bradley Company, fnc., is prohibited.

Throughout these installation instructions we use notes to make you aware of
safety considerations :

ATTENTION: ldentifies information about practiæs or circumstances

that can lead to personal injury or death, property damage or economic loss.

Attention statements help you to:

¡ identify a hazard

o avoid the hazard

o recognize the consequences

lmpOrtant: Identifies information that is critical for successful application and
understanding of the product.

?
a
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High-Speed Counter Module

* ro, More lnformation

As part of our effort to preserve, protect, and improve our environment,
Allen-Bradley is reducing the amount of paper we use. Less paper means more
options for you. In addition to traditional printed publications and CD-ROM
versions, we now offer on-line manuals with the most up-to-date information
you can get. IVe recommend that you read the related publications listed below
before starting up your control system.

Related Publications

For Pub. No.

A more detailed description on how to
configure and program the High-Speed
Counter Module.

3

A more detailed description on how to install
and use your modular SLC 500 system.

A reference manual that contains slatus file
data, inslruction set, and troubleshooting
informalion.

A CD-ROM containing both of the manuals
listed above, plus lhe:
.SLC 500 Analog l/O Modules User Manual
o Discrete liO Modules lnstallation lnstructions
oDiscrete l/O Modules Product Data

How to Get More Information'

Fasl response lo a
specific queslion

Publications in

printed or
CD-ROM format

Obtain lnformation By

oVisiting the Automation Bookstore at
http /rfrrwr.theautomation bookstore.com - Electronic ve rs ions of
our manuals are available for you lo search and download.

oCalling (440) 646-5436 for the Allen-Bradley Fax Back service. You will
be faxed information on the topic you request.

Ordering a manual or CD-ROM using one ol the following methods:
.Fill out and return the User Manual Request Card that was shipped with

the module.
oVisiting the Automation Bookstore at

http /tl,vlw.theautomationbookstore.co m

oVisiting the Automation Bookstore at
http /lv'rww.l heautomalion boo kstore.com

1746-6.5

1747-6.2

1747-6.15

1747-C01.1

For

ai¡'

Multiple copies of
a manual

SLC 500 Literature Collection
on CD-ROM

SLC 500 and MicroLogix 1000
lnstruction Set Reference l
Manuâl

SLC 500 Modular Hardware
Style lnstallation and
Operation Manual

High-Speed Counter Module
User Manual

Refer to this Document

Publication 1746-5.16



4 High-Speed Counter Module

High-Speed Counter Module Overview

The High-Speed Counter Module, Catalog Number 1746-HSCE is an

SLC 500 family compatible device. It can be used with SLC 5/02 (and

above) pro""sso.s.0

The module's bidirectional counting ability allows it to detect movernent

in either direction. In addition, x2 and x4 counting modes are provided

to fully use the capabilities of high resolution quadrature encoders.

High-speed inputs from quadrature encoders and various high-speed

switches are suppo$ed. Accepting input pulse frequencies of up to 50k
Hz allows precise control of fast motions.

In addition to providing an Accumulated Counter, the module provides a
Rate Counter to determine Rate Measurement by indicating the pulse

input frequency in Hz. (Refer to the block diagrarn on the following
page.) The Rate Measurement is determined by accumulating input
pulses over a fîxed period of time. You set the Rate Period to best match
your application requirernents.

Background Rate calculation is provided in Sequencer and Range

Modes. This operation accepts input rates up to 32,767 Hz. The

dynamically configurable Rate Period ranges from l0 ms to 2.55

seconds.

The module's four current sink (open collector) outputs can be controlled
from one of two sources:

. the user program

o the module

Control of the counter reset is configured through user-set parameters.

The counter can be reset from any combination of the Z input, Limit
Switch input, or Soft Reset control bits.

O n. 1746-NT4 Thermocouple Module is not compatible with tre 1747-ASB Remote UO Adapter Module.

Publication 1746-5.16



High-Speed Counter Module

Module operation is determined by selections made in the Setup and
Control Word (M0:e.1). Setting the Function Control bit to I triggers the
module to start the proper pulse counter, rate measurement, and output
control functions. Many parameters are dynamic and can be changed
without disrupting counter operation.

A block diagram of the module is shown below. Inputs from the
terminal block enter the diagram at the left, outputs to the terminal block
exit at the right. M0 and Output file parameters frorn the SLC enter the

frorn the bottom.

5

Publication 1746-5.I0



6 High-Speed Counter Module

Parameters

'Y(,o
E

lnputs

0utput
Control
Logic

0perating
Mode

CounlLogic

Counter lnpul
Paramelers

Rate Perid
Parilrelers

Pulse

Resel Counter lnputs

Operaling Mode
Paramelers

Rate
Counter

Pulse
Counter

0uþul
Conlrol

Openting
Mode

x(,
-9ro
.ts
.s

Ê
P

Resel

LS
(Jw1)

lnput Bt
Counter

Counter lnput Parameters
lnput Type (M0:e.1/f 11 )

Up/Down Count Direclion (M0:e.1/3) -d

Reset Parameters
Soft Reset bit (M0:e.1/4) d
Reset Mode (MO:e. 1/5-7)

Bate Period Parameters
Rate Period (M0:e.9/0-7 or M0:e.16/0-7) -d

Operating Mode Parameters
Operating Mode (M0:e.1/1 4-1 5)

Funclion Control Bil (M0:e.1/12)
Range Definitions:

Range Starting Values (M0:e.10 - 33) -d
Range Ending Values (M0:e.10 - 33) -d
Range Outputs (M0:e.3 -8) -d
Valid Ranges (M0:e.2) -d

Sequencer Definilions:
Valid Steps (M0:e.2 and M0:e.3/S-7) -d
Step Presets (M0:e.17 - 40) -d
Step Ouþuts (M0:e.4 - 15) -d
lnitial Oulputs (M0:e.3/8-15) d
Sequencer Resel (M0:e.1l0l 4

Onlput Status lnputs (l:e. /8-15)

Error lnputs
Critical Error (l:e.0/1 0)
Configuration Error bit (l :e.0/1 1 )
Confíguration Error Code (l :e.4/0-7)

4 indicates a dynamic parameter

lnpuls

Pulse Counter Parameters
Reset Value (M0:e.34 or M0:e.41) -d
Maximum Count Value (M0:e.34 or M0:e.41)

Counter Hold bit (M0:e.1/2) {
Counter Type bit (M0:e.1/13)

0utput Control Parameters
Direct Outputs (O:e.0/ffl .d
Output Source Select (M0:e.0/G-7) -d
Enable Outpuls bit (M0:e.1/1) -d

Rate Counter lnputs
Rate Valid (l:e.0/3)

Rate Counter Overflow (l:e.0/4)
Rate Measuremenl Overflow (l :e.0/5)

Zero Rate Period Count (l:e.0/2)
Rate Period Count (l:e.2)
Rate Measurement (l:e.3)

Pulse Counter lnputs
Accumulated Count (l:e.1)

OverflodtJnderflow (l:e.0/1 3)
Pulse Counter State (l:e.0/14-15)

Reset lnput bit (l:e.0/12)

Operallng Mode lnputs
Sequencer lnputs

Cunent Sequencer Step (l:e.5/0-7)
Next Sequencer Step (l:e.5i&-15)

Sequence Done (l:e.0/6)

Range inputs
Ranges Active (l :e.6/G-1 1 )

lnputs

Publication 1746-5.16
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Dip Switch and Jumper Locations

Two dip switches (SWl and SW2) and one jumper (JV/l) a¡e located on
the side of the rnodule.

o SV/1 selects the type of input (single ended or differential).
. SW2 selects the output voltage range (4.5-10V dc or 1f30V dc).

o JWI selects the filtering rate (300 ps or 10 ms) used to debounce the
limit switch input.

rn
ÉN

SW2 Delault
tÈ30V dc

7

gt

=;JWl Default
'lOmS Filter

SWI Delault
Sìngle-En ded Operatìo n

<t,
É

.-zo
E-¡,

N
C,¡

È

Err
rl

gñ at

=u =

l

+zo
El -rl\'

(¡t
A

¡-t
rl
r_l

?
a

ATTENTION: Use a small screwdriver to change dip
switch positions. Graphite from pencils will damage the
switch.
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SW2 Settings

Select an output voltage range that coincides with your supply voltage.

The selections are 4.5 - lOV dc or 10 - 30V dc.

OFF
1(Þ30V dc

Output
ON 1234

dDIn
OFF

4.5-10V dc

ON

I
4

3

t

1234
!g!!

210

32I

:. r 
"jar.4¡,

?
o

ATTENTION: A// switches of SVüz must be ON or all
switches must be OFF. Permanent damage may result if
sorne are ON and some are OFF.

Operating in the 10-30V dc range
the 4.5-10V dc range damages the

with the switches set for
module.

SWl. Settings

Select an input connection, single-ended or differential.

Channel
Dip switch SWI

range

ON

I
OFF

4

not used

I on¡

! orr
2.8-4.5V dc

3.1-5.5V dc

lt is possible to configure different inputs in different modes. For
example, input A (CHA) can be configured as differential and input Z
(CHZ) can be configured as single-ended.

123 4

[[[[ zBA

21 3

differential

single-ended

lnput connection

Publication 1746-5.16



High-Speed Counter Module 9

JWf Settings

select 300 ¡rs or l0 ms filtering to debounce the timit switch input.
Position the jumper as follows:

321
læõr
t_t JWl

10 ms fllter

321
oõõr

g.lwt
300 ¡ts tílter

The LS input allows you to make a direct connection to nominal voltage
levels of 5, 12, or 24Y dc. The oN voltage ranges are as follows:

term range

16.$-30V dc
9.¿î-16.5V dc
3.8-5.5V dc

Limit switch ON ranges

Refer to pages 19 and 20 for limit switch wiring instructions.

LS (24V dc¡
LS (12V dc)
LS (sV dc)

?
a

ATTENTION: Only connect one LS input range at a
time. Otherwise, the module will be danrãged. -

Publication 1746-5.16



10 High-Speed Counter Module

lnstalling the Module

Installation procedures for this rnodule are the same as any other discrete

VO or specialty module.

Important: Set the dip switches before installing the module.

ATTENTION: Disconnect power before attempting to
install, remove, or wire the module.

Make sure your SLC power supply hasadequate reserve

cunent capâcity. Thsmodule iequires 320 mA at 5V dc.

?
a

õ

!:

4--- -4

I

:=::--
-El

--

2

4

L. Align the full-size circuit board with the rack card guide. The first

slot (slot 0) of the first rack is reserved for the CPU.

2. Slide the module into the rack until the top and bottom latches are

latched. To remove the module, press the releases at the top and

bottom of the module and slide it out.

3

Publication 1746-5.16
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3. Make sure the removable terrninal wiring block is attached to the
module and all wires ¿ue connected to the terminal block.

4. Insert the cable tie in the slots and secure the cable.

5. Cover all unused slots with the Card Slot Filleç Catalog Nurnber
1746-N2.

Rernoving the Terminal Block

remova wlnng to a
module if it is removed from the rack. Each terminal accepts two #14
AWG wires.

ATTENTION: Disconnect power before attempting to
install, rernove, or wire the removable terminal wiring
block.

To avoid cracking the rernovable terminal block, alternate
the removal of the slotted terminal block release screws.

Remove the terminal block by tuming the slotted terminal block release
screws counterclockwise. The screws are attached to the terminal block,
so it will follow as the screws are turned out.

Wiring the Removable Terminal Block

The terminal screws can be turned with flat or cross slot screwdrivers.
Each scrcw should be turncd tight enough to immobilize the wire's end.
Overtightening can strip the terminal screw. The torque applied to each
screw should not exceed 0.6 Nm (5.3 inch pounds).

?
a
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12 High-Speed Counter Module

lmportant ïViri ng Considerations

Use the following guidelines when planning the system wiring for the

module:

. Install the SLC 500 system in a NEMA-rated enclosure.

. Disconnect power to the SLC processor and the rnodule before

wiring.
o Make sure the SLC 500 system is properly grounded.

o Group this rnodule and low-voltage DC modules away from AC yO

or high-voltage DC modules.

. Shielded cable is required for high-speed input signals A, B, andZ-
'We recomrnend Belden 9503 or equivalent for lengths up to 305 m

(1000 f0.
o When the LS input is driven by an electrornechanical device, route

the wiring away from other inputs. In addition, JWI should be set for

the 10 ms filter.

. When the LS input is driven by a solid state device, use a shielded

cable. You do nothaveto route the cable away from other inputs.

o Shields should be grounded only at the end of the signal source end of
the cable. Ground the shield to the case of the signal source, so

energy coupled to the shield will not be delivered to signal source's

electronics.

Input and OutPut Connections

Input and output wiring terminals are located on the front of the module,

behinct the terrninal cover. 'When you connect input and output devices,

you must also be concerned with the settings of dip switch SWI (input

connections), dip switch SW2 (output connections), and jumper JWI

(limit switch input connections). The location and description of these

are shown on pages 7 through 9.

Publication 1746-5.16
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LS
(5V dc)

coM
LS

LS
(12V

Used
NotUsed

Not

coM
DC

OUT O

OUT 1

OUT O

voc

t][ E] E9 U¡
E] IE TH tnI
tu tEr
T3 E Ef FAULT

HSCEUpper Retaining Screw Maximum
Torque = 0.6 Nm (s.3 in-lbs)

Discrete Oulput ltìlirin g

supplied by the user. See pagel4
for output wiring.

TerminalWidng
- max. #14 AWG (2mm2)

max. 2 wires per lerminal
max. torgue 0.9 Nm (8 inJbs)

Limit Switch and Encoder

lnputWiring

See pagesl4 through 20 for input
wiring.

vDc
OUTO
OUT 1

OUT2

DC COM

A+

B-
Not used
Not used

Z+

(24 VDC)
z-

(12 vDC)
LS COM

Lower Retainino Screw Maximum
Torque = 0.6 Nñr (5.3 in-lbs)

Outputs

The module provides four physical outputs. They can be controlled by
the module when certain counter conditions are met, or they can be
controlled from the user program (refer to High-Speed Counter Module
user Manual publication 1746-6.5 for M0:e.0 information).

The outputs are bipolar transistors connected in a sinking (open collector
sinking) configuration. when rhe output is energized,it sinks the
current.

Publication 1746-5.16



14 High-Speed Counter Module

T
o

ATTENTION: Do not use incandescent lamps as output
indicators. The high peak inrush culrent required to heat
the filament can dãmâge the module's output circuits. Use

LED type indicators that satisfy-tle- gutPqlgycuit ratings,
such ai Allen-Bradley 800A and 800T LED indicators.

You can select an output voltage range of 4.5-10V dc or 1G-30V dc'

Refer to page 22 for the maximum cuffent specifications for each voltage

range. Dip switch SW2, located on the PC board, is used to select the

voltage range. Refer to pages 7 through 9 for switch SW2 location

and settings.

The figure below indicates wiring connections for four 24V dc outputs.

Switches of SW2 are OFF for this output voltage.

VDC

OUT O

OUT 1

OUT 2

OUT 3

DC COM

Allswitches OFF

I

User Supplied
24V dc

ON

OFF
I

' wiring terminals DiP switch SW2
IÈ---

HSCE module

The outputs are not electncally isolated from each other. (They are

referenced to the Sarne output common terminal.) However, outputs are

isolated from the rest of the circuitry to a level of 1500 volts.

Encoders

The wiring diagrams on the following pages are provided to support the

Allen-Bradley encoders you may already have. Differential encoders

provide the best immunity to electrical noise. We recommend, whenever

possible, to use differential encoders.

Publication 1746-5.16
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High-Speed Counter Module 15

Differential Bncoder Wiring

Allen-Bradley
845H Series

o

Belden 9503 or equivalent
3O5m (1000ft) max length

+VDC

A(+)

encoder

Shield

encoder connector
housing

lnputs

fln.t.r to your encoder manual for proper cable lype and length.
=Due to the topology of the module's input circuits, terminating the shield at the encoder end provides

the highest immunity to EMI interference. Connect EARTH ground directly to the encoder connector
housing.

Differential Encoder Output Waveforms
Ïhe illustration below shows the different encoder output waveforms. lf your encoder malches these
waveforms, the encoder signals can be directly connected to the associated screw terminals on the
module. For example, the A lead from the encoder is connected to the module's A+ screw. lf your
encoder does not rnatch these waveforms, some wiring modificalions may be necessary. Refer to

Counter Module User Manual Publication 1746-6.5 for a description ol

Earth

appendix C in High-Speed
these modifications. A

Ã

B

B

z'z

ONswl I
OFF

(AIl swltches ON)

ñæn
I db¡n l

H

fl

il

coM Supply
Power

B

A

VS

GND

Publication 1746-5.16
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High-Speed Counter Module

Single-Ended Encoder Wiring (Open Collector)

cable
o

+VDC

Shield
A(+)

Allen-Bradley
845H Series
single-ended
encoder

or equ
305m (1000ft) max length

encoder conneclor
housing

Module lnputs

RR.tø to your encoder #il' for proper cable type and length.
@Due 

to the topology of the moduleis input circuils, terminating the shield at the encoder end provides

the highest immunity to EMI interference. Connect EARTH ground directly to the encoder connector

t?flitÅhp 
resisror (R) vatue depends on the power supply value (VS). The table below lists the

resisior values for typical power supply values. These resistors must be located at the encoder end

of the cable.

VS Value Maximum Output Leakage

+5V 6.3 mA

+12V dc 1.5 mA

1.2 mA

Single-Ended Encoder Output Waveforms

The figure below shows lhe single-ended encoder output waveforms. When the waveform is loU the

encoder output transistor is ON.

t.

r,i'

low = lransislorON

h¡gh = trans¡slor 0FF

A

B

z

z

B

Trffi
OFF
(Ãil swÍtches OFn

sw1

þ

þ

ø
A

VS
GND

Power
Supply

4700 ohm 1l4W 5o/,

1800ohm 1l4W 51,

150 ohm 1l4W 5%

R Value

Publication 1746-5.16
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I

Single-Ended Encoder Wiring (Sourcing)

o
cable

+VDC

Belden 9503 or equivalent
305m (1000ft) max length

+

shield

Module lnpuls

pR.tw to your encoder manualfor proper cable type and length.

-Due to the topology of the module's input circuits, terminating the shield at the encoder end provides

the highest immunity to EMI interference. Connect EARTH ground directly to the encoder connector

^housing.eThe 
resistor (R) value depends on the power supply value (VS). The lable below lists the resistor

values for typical power supply values. These resislors must be located at the module end of the

VS Value Maximum Output Leakage

+5V

+12V dc

+24V dc

@The Allen-Bradley 845H sourcing encoder is not compatible with this module.

Single-Ended Encoder Output Waveforms

The figure below shows the single-ended encoder output waveforms. When the waveform is low, the

encoder output lransistor is OFF.

low = transislor OFF

h¡gh = transistor ON

A

B

z

fi
o.N ¡p941
oÈFl !s[! I

(Ail êwltches OFq

swl

#z
ø

il

coM
VS Power

Supply

4700ohm 1l4W 5%

1800ohm 1l4W 5%

no resíslor needed

R Value

Publication 1746-5.16



18 High-Speed Counter Module
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Single-Ended Wiring (Discrete Devices)

proximity sensor
with sourcing output

photoelectric sensor with oPen
êollector sinking outPut

VS
A(+)

Module lnputs

lmportant:

o This diagram shows the sensors operating from a common power supply-

Separate power supplies for each circuit can be used-

o Thã resistbr (R1) value depends on the power supply value (VS). The table

below lists the resistor values for typical power suppty values. These resistors

must be located at the module end of the cable-

VS Value Maximum Output Leakage

+5V dc 100

+12V dc 100

+24V 100

a The pullup resistor (R2) value depends on the power supply value (VS). The

table below lists the resistor values for typical power supply values- These

resistors must be located at the sensor end of the cable.

VS Value Maximum OutPut Leakage

+5V dc 6.3 mA

+12Y 1.5m4

+24V dc 1.2m4

+VDC
Power
SupplY

fr

N

fr

ON
sw1

OFF'

coM

R1

A(-)

solid-state
switch
(5V output)

B(+)
o

B(-)

OUT R2 Z(+)

coM z(-)

VS

4700 ohm 1l4W 5o/"

1800 ohrn 1l4W 5o/"

no resistor needed

Rl Value

4700 ohm 1l4W 5o/o

1800 ohrn 1l4W 5o/o

150ohm 1l4W 5%

R2 Value

Publication 1746-5.16
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L'.
Limit Switch Wiring (24 V dc Hard Contact)

?
a

ATTENTION: Only connect one LS input range ar a
time. Otherwise, the module will be damaged.

LS COM

LS (5V dc)

HSCE module
v

24V

coM

Do not connect LS (5V dc) or
LS (12V dc) Terminals

Limit Switch \tViring (12V dc Hard Contact)

il

?
a

ATTENTION: Only connect one LS input range at a
time. Otherwise, the rnodule will be damaged. -

t2v

VS

coM

Hard LS (24V dc
LS 2V dc

Do not connect LS (5V dc) or
LS (24V dc) Terrninals

Ç pgd_ule

il
coMLS

)LS (5V dc

321

Publication 1746-5.16



20 High-Speed Counter Module

¡

Limit Switch Wiring (5V dc Solid State)

?
a

ATTENTION: Onty connect one LS input range at a

time. Otherwise, the module will be damaged'

Solid State
Limit Switch

Ll9ÇE-tno-d!¡le
LS (24V

vs
(12V

LS

5V dc

co
Do not connect LS (1 2V dc) or

LS (24V dc) Terminals

filtering

Specif ications

General

Operating TemPerature 0"C to +60oG (+32oF to +140oF)

Storage Temperature *40oC to +85oC (+0'F to +185oF)

Humidity 5 to 95% without condensation

/

Backptane Current ConsumPtion

(power supplY loading)

Maximum Cable Length

Agency Certilication
(when product or packaging is

marked)

o
Belden 9503 or equivalent

320 mA at +5V dc

0 mA at +24V dc

305 m (1000 tt)

oCSA certilied
.CSA Class l, Division 2

Groups A, B, C, D certified
.UL listed
.CE marked for all applicable directives

LS COM

Publication 1746-5.16



High-Speed Counter Module 21

Inputs A, B, andZ

lnput Voltage

On-State Voltage

Otf-State Voltage

Max Off-State Leakage
Curent

lnput Current (mA)

Nominal lnput lmpedance

Min. Pulse W¡dth 10 ps

Min. Phase Separation 4.5 ps

Max. lnput Frequency
Sequencer and Range

Single Ended
(Switch 1 off)

0 to SVdc

3.1 to 5,5V dc

0 to 0.8V dc

600 pA

2.5 mA at 3.1V dc

825ç¿

50k Hz
32.767kH2Rate

lsolation (from backplane) 1500 volts

Limit Switch Input

On-State Voltage

Otf-State Voltage

lnput Current
minimum
nominal
maximum

Max. Otf-State Leakage
Current

1 mA (allranges)

lsolation (from backplane) 1500 volts

O 
t2 and 24 volts must be used with a pullup resistor

@ChannelAto 
channel B

4.6 mA
ô.8 mA
9.2 mA

24Y dc

16,5 to 30V dc

0 to 3.9V dc

2.5 mA at 2.8V dc
@

700ç¿

100 pA

-5.5 to 0.8V dc

2.8 to 4.5V dc

tSV dc

Differential
(Switch 1 on)

0 to 2.4V dc0 to 1.2V dc

9.4 to 16,5V dc3.8 to 5.4V dc

12V dc5V dc

Publicalion 1746-5.16



22 High-Speed Counter Module

Outputs (Open Collectol Sinking)

Max. On-State OutPut Current

Max. On-State Voltage DroP

Max. Otf-State Leakage Current 100 tú
lsolation (from 1500 volts

10 to 30V dc
(Switch 2 off)

40 mA at 10V dc
125 mA at 30V dc

1,0V dc0.4V dc

16 mA at 4.5V dc
40 rnA at 10V dc

4.5 to 10V dc
(Switch 2

a

I

Publication 1746-5.16
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lmportant User
lnformation

Because of the variety of uses for the products described in this
publication, those responsibre for the applicatil;J;;; 

"iìljrl (
control equipment rnust satisfy thernselves that all necessary steps 

\'
have been taken to assure that each apprication and use *"rtr rti
performance and safety requirements, incruding any appricabre laws,
regulations, codes and standards.

The illustrations, charts, sarnpre programs and tayout exampres
shown in this guide are intended solely for purposes of example.
since there are many variables and requirements associated with any
particular installation, Allen-Bradley does not assume responsibility
or liability (to include inteltectuar property liability) for actual use
based upon the examples shown in thii publication.

Allen-Bradley publicarion SGI-l.l , Safety Guidelínesþr the
Application, Installation, and Maìntenance of solid-siate control
(available from your local Allen-Bradley office), describes some
important differences between solid-state equipment and
electrornechanical devices that shoutd be taken into consideration
when applying products such as those described in this pubrication.

Reproduction of the conrents of this copyrighted pubtication, in
whole or in part, without wrirten permission of Aiten-Bradtey
Compan¡ Inc., is prohibited.

Throughout this manuat we use notes to make you aware of safety
considerations:

Æ

Attention statements help you to:
¡ identify a hazard
o avoid the hazard
o recognize the consequences

lmportant: Identifies information that is critical for successfut
application and understanding of the product.

P¡rclBuil¡þ¡5511.Fanclsuildcf 9(n Pûmtvcw55lt P¡nclvicvgln.sLc.stf trl.slc5/Ût.sLctil2.sLcSlill.slc
5 N. Dlta H¡8hsüy Plu¡ æ rndcnark of All.tr.BñdlÊy Comp¡ny. l¡¡:. 

' - -

Pt€¡nd PLC.5 ¡rc Egirærd mdcmertr of ellcn.Bnaúy Coiprny, Inc,
INTERCHAI{GE ís ¡ rr¡dcn¡¡t of Rctwcll Sôfrw¡F tæ.
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Preface

Preface

Objectives Readthischaptertofamiliarizeyourselfwiththerestofthemanual.
You will learn about:

r intended audience

o conventions used

r terminology

o European Union Directive Compliance

o related publications

o Allen-Bradley Support

OVefvigW Of this ManUal The following table describes the contents of each chapter'

Chaptet
Purpose

Provides an overuiew of the manual.t')
LIt

'ìl
¡iii
1

f
ii

ii

iü

Describes the main features and

operating capabililiæ of the PaneMew

550/900 lerminals.

Provides inslructions on how to set up

the terminal using lhe configuration

mode menu.

2

3

4

5

ô

7

I

I

10

11

Describes how

lrom a
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P-2 Preface

European Union Directive
Compliance

lntended Audience

Conventions

Terminology

Related Publications

No special knowledge is required to understand this manual or
operate the PanelView 550 and 900 terminal. Before running an
application, you must know the functions of all screens and screen
objects. This information is available from the application designer.

Equipment installers must be familiar with standard panel
installation techniques.

Refer to Appendix C for derails on installing the panelView 550 or
900 terminals in industrial environments requiring compliance with
European Union Directives.

This manual uses the following conventions:
r PanelView 550 and 900 terminal function and operator entry keys

are referred to as keys. Terminal configuration screen controls
are referred to as buttons.

o PV550 refers to a PanelView 550 terminal.

o PV900 refers to a PanelView 900 terminal.

This manual contains some terms that may be unfamiliar. Use the
glossary at the back of this manual for assistance.

The following table lists other publications related to the panelview
550 and 900 Operator Tþrminals.

Publlcation Number Descrlption

2711.6.0 PanelBuilder 550/900 Software User Manual

2711-6.2 PanelView 550/900 Slarled Manual

271 r-805 PanelView File Transfer Utility User Guide

17704.1 Programmable Controller Widng and Guidelines

1770-6.2.2
Data Highway / Data Highway Plus / Data Highway.485 Cabte
lnstallation Manual

For inforrnation relating to sLC or PLC logic controilers, refer to
your controller's user manuals.

{-
,&r,r.,
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Allen-Bradley offers suPport services worldwide' with over 75

Sates/Support Offices, iù auttro¡zedDistributors and 260

authorized Systems l"t"gtttott located throughout the United States

alone, plus Allen-Bt"Utö t"n*sentatives in every major country in

the world.

Contact your local Allen-Bradley representative for:

Local Product SuPPort

Allen-BradleY SuPPortr-)
1

Preface P-.3

o product technical training

o warranty support

. support service agreements

Technical Product Assistance

IfyouneedtocontactAllen-Bradleyfortechnicalassistance,please
review the informatio" i" ðnupt", il on Troublesltooting first. Then

call your locat Allen-Bradley representatlve'

,!
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GhaPter

Terminal Overview

Chapter Obiectives This chapter gives an overview of the PanelView 550 and 900

Operator Terminals

o intended uses

o terminal tYPes

()
,Ll

900 color terminals

o PanelView 550 features

o PanelView 900 features

o DH-4S5communications

o RS-232communications

r Remote I/O communications

o apPlications

o configuration mode menu

. terminal messages

o printing

o alarm history

o memory card

o function keY legends

o accessories and replacement parts

lntended Uses You can use the PanelView 550 and 900 operator terminals for a

*ìJ" *rirrv of machine control and monitoring applications'

Publlcation 2711.6.,|



1-2 Terminal Overview

TerminalTypes The table below lists the types of panelView 550 and 900 terminals.
The differences in the terminals relate to:
o display type (monochrome or color)
o operator input (touch screen orkeypad)
o corrununication ports (Remote IIO,DH_4g5, RS-232)
r RS-232 printer port

In addition, each terminal is available with either:
r AC or DCpower
The DC versions of the panerView 550 and 900 terminars are
designated by Ll at the end of the Catalog Number (e.g.,
2711-B5AlLl, -TgAll-l)

Catalog No.

2711.85At

nf.Bs,þa
2711-85A3

2711-85A5

2711.85A9

2711.K5A1

2711-Ks,ìC.

2711-K5A5

271f-K5A9

2711-T9A1

2711-Tgìe

27fl-T9A3

2711-T9A5

2711-T9A9

2711-KgAt

2711-KgM

2711.K9A3

2711.K9A5

27r1-K9A9

2711-TWl

2711-T9C3

2711-T9C9

2711-KgC1

2711-K9C3

;(

PanelView

Termlnal

PV550

Monochrome

PVgOO

Monochrome

PV9OO

Color

,€2711.K5A3

t/

r@
Keypad

tl
rA

Touch Screen

t/
t¿@

Keypad

tl@

Touch Screen

,ao

Keypad

rA
Touch Screen

and Keypad

R$232
R5-232
(0H.485)

DH-485Rto

Prlnter PorlCommunicatlon Porls

lnput
Operator

Publicalion 27f 1.6.1

0n Femote l/0 le¡minals, you can use the R$232 printer porl for e¡lh€r prlnting or transler¡ng applicalions.
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Terminal Overview 1-3

rt 
>)

PanelView 900
Color Terminals

The PanelView 900 color terminals support a fixed palette of the 16

standard EGA colors.

All color in an application is defined when an application is

developed using the PanelBuilder 900 software. colors afe not

selectable at the terminal.

All color used on the terrninal's configuration screens and messages

are fixed and cannot be changed'

()
+, .lt-'

l

Publlcalion 2711-6.t



I
.t

i
x

r

14 TerminalOveruiew

PanelView 550 Features Figures L l and 1.2 show the features of the panelView 550
terminals.

FiEure f .l
PanelView 550 Teminal Features (Front)

Keypad Termlnat
Gatalog No. 2711.K541, .K542, -KSA3, -KSAS,.KSA9

rGrv Pmllllat

EEEE
m

æ
@

@

Csll #l

o

E
@@@

@@
@ffiìrGlt

tLlejltL_FrJl

À

v

o

Touch Screen Termlnal
Calalog No. 271f.8541, .8542, -8543, -BSA5,.B5A9

o

,€

@

Cell ,f 1,l3

Cellf 16

Cell# 128

L

i

4 5

t

0

I @@ À

rmì\JI

@
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E
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Terminal Overuiew 1-5

lr
ì

# Feature

O Function KeYs (Fr - F10)

@ CutsorKeYs

@ Numeric Entry KeYs

Keypad Terminal DisPlaY

Touch Screen Terminal DisPlaY

@ Touch Cells

(Touch Screen Terminal)

DescriPtion

Use the lunction keYs on keypad

the terminaldisPlaY. These keYs

lerminals to initiate Íunctions on

may have custom legends.

On the keypad & touch screen terminals, the function keys are

optionat. ió ¡nit¡.t lunctions' use the funclion keys andlor louch

screen objects.

Use the cursor keys to move the cursor on displayed lists' lo

select a numeric ãilry obiect, or to enter configuration mode'

0 - 9 Use the 0 to I keys to enter numeric values'

@

@

a decimal

- Use the minus key to enter a negative value'

(- Use the backspace key to clear entered digits or to

cancel the scratchPad.

J Use the enter key to enter and store a value'

On keypad lerminals, initiate the lunction ol a displayed obiect'

sucn áé an ON or OFF push button, by pressing a lunction key

(F1 - F10).

On touch screen & keypad terminals, initiate lhe function of a

disptayed object, such as an ON or OFF push button, by touching

the screen oùject. Each interactive screen object occupies one or

more of 128 touch cells.

The function keys are optional' To initiate functions, use the

function keys and/or touch screen oblecls'

The 128 touch cells (16 columns x I rows) let you initiate

lunctions by touching lhe screen. lnteractive screen obiecls are

aligned with touch cells when the application is created.

ij
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1-6 Terminal Overview

Flgurc 1.2
PanelVlew 550 Tcrmlnat Features (Back)

Back Vlew o

@

AC connector shown,
DC connector looks diflerent

o

@

No, 2711.K5A2, .854e @

@

Calalog No. 27f 1.K5A9,.B5Ag

@

@

@

@

o

M

@

@

@ ,)q

Catalog No, 2711.KSA5,.8545

@

Catalog No. 2711.K543, .BSA3

Calalog I'lo. 27t t.KsAt, .BSA'

o

o@

@

@

I

A DAr,¡CEn ffi

I EE

\-
Jf-
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Terminal Overview 1-7

# Featute Descrlption

o
@

Power Connection Terminals

DH-485 Communicalions Porl

@ DH485 Programmlng Connector

@ RS-232 Communlcations Port

@ Remote UO Port

@ RS-232 Printer/File Transfer Port

Ø AccessCover

@ Sealing Gasket

O COMM LED (Green)

@¡ FAULTLED(Red)

@ Backlight LamP

@ Spare Bulb Holder

@ PCMCIA Gard Slot

@ NamePlate Label

Connects to external power source.

Connecls to an SLC controller, DH'485 network, or Wallmount

Power Supply (Catalog No' 1747-NPl).

Connecfs þ a PersonalComputer lnterface Converter (Catalog

No. 1747-PlC) for transfening applications' Also connects to an

SLC programmer, such as the Hand'Held Terminal (Catalog No'

1747-PT1l.

Connects to the Channel 0 port of an sLc 5/03 of 5/04 controller

for DH-485 communications. Also connects to the

The Channel 0 port is conligured for DH'485 communications

using the SLC 500 Advanced Programming Software'

Connects to a controller scanner or sub'scanner on a Remote l/0

network.

Connects to a Printer .

On Remote l/O terminals this port also connects to the RS-232

serial port of a computer for transfening applications'

Provides access to the (user replaceabte) backlight lamp'

Seals the front ol the terminalto an enclosure or panel'

lndicates when communications is occuning'

lndicates lirmware or hardware faults.

Light source lor lhe display backlight. Lþhl tnnsmits lhrough a

fiblr-optic bundle to the back of the LCD display'

Stores a sPare backlight lamP.

Accepts a memory card which stores applications' Terminal

firmware upgrades are provided on a memory card'

Provides produc't information.

;)
i[tit""t
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1-8 Terminal Overview

PanelView 900 Features Figures I .3 and 1.4 show the features of the PanelView 900
monochrome and color terminals. The monochrome terminals are
not shown but a¡e very similar to the color terminals.

Figure 1.3
PanelVlew 900 Termlnal Features (Front)

Keypad Termlnal
Catalog No.2711.K941, .KgA2, .KgA3,.KgAs, .K949, .KgCl, .K9C3, -K9C9

ø

louch Screen lermlnal
Catalog No. 2711-T9Al, .1942, .TgA3, .TgA3,.l9A9, .TgCl, .19C3, .T9C9

Csllf 24

@

Cellfl

@

@o

f
F'

Cell# 361

Publ¡cal¡on 2711{.1
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Terminal Overview 1-9

l)
\

# Feature Descrlpllon

O Funcllon KeYs(Fl' F16)

@ CursorKeYs

@ NumerlcEntryKeYs

Use the function keYs on keypad terminals to ¡nitiate functions on

Keypad Termlnal DisPlaY

Touch Screen Termlnal DisPlaY

Touch Cells

(Touch Screen Terminal OnlY)

the terminal's display. These keys may have cuslom legends'

Use the cursor keys to move the cursor on displayed lists,lo

select a numeric entry object or to enter configuration mode'

0 - g Use the 0 to 9 keys to enter numeric values'

. Use the decimal key lo enter a decimal point'

- Use the minus key to enter a negative value'

(- Use the backspace key to clear entered digits or to

J Use the enter keyto enter and store a value'

On keypad terminals, initiate the function of a displayed objæt,

such as an ON or OFF push button' by pressing a lunction key

Fl - F16.

On touch screen terminals, iniliate the lunclion of a displayed

object, such as an ON or OFF push butlon, by touching the

screen obiect. Each interactive screen objæt occupies one or

more ol lhe 384louch cells.

The 384 touch cells (24 columns x 16 rows) on the touch screen

let you initiate lunctions by touching the screen. lnteractive

screen objecls are aulomalically aligned with the touch cells

when the application is created.

@

@

@

,dã
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1-10 Termínal Overview

Remole l/O Verslons (Catalog No. 2711.K9A1, .KgC1,.T9Al,-T9Cl)
Eoltom Vleq Kcypad Screen Shown

c)@
0H485 Ve¡slons (Catalog No. 2711.K9fi2, .T942)

Bottom Screen Shown

DH-485 Verslons wilh RS.232 Port
(catatog No. 2711.K9A3,.K9C3, -T9A3, .T9C3)

Bottom Scleen Shown

Flgure 1.4
PanelVíew 900 Termlnal Features (Back)

@

f

Galalog
.ï1A5,

BackVlew
No. 2711-T941, -T942, -TgA3,
.TgA9, .TgCl, .TgC2, .19C5

@
@

@

@
Ø

Seelnsets @@@
@(@

@@@
@@

Bacft Mew
Catalog No. 2711-K9Al, .K9A2, -l(9A3,

.K945, .KgAg, .K9C1, -K9C2,.K9C5

)Ç

@

@RS-232 Versions (Gatalog No. 2711.K9A5,.T9A5)
Bottom Vleq Keypad Screen Shown

RS.232 Verslons with RS.232 Port
(catalog I'lo. 2711-K9A9,.K9C9, .T9A9, .T9C9)

Bottom Vleq Keypad Screen Shown

@

@

Ø

o

\
oo¡l

ï

lF¡g

ffi
@ @

o

\ W

\

qI mffÏ
o@

c W
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l
* Featurc

Power Gonnection

Nameplate Label

Reset Button

Seallng Gasket

PCMCIA Gard Slot

Termlnals

Terminal OveÌview 1-11

Descriptlon

Connæts to extemal Power source'

Provides Product information.

Resets the terminal.

Seals the front of the terminal to an enclosure or panel'

Accepts a memory card which stores applications'. Terminal

lirmware upgrades are provided on a memory card'

o
@

@

@

@

çì
,*5

ø COMM LED (Green)

@ DH-485 Gommunications Port

@ 0H485 Programming Connector

@ R9232 Communications Port

O Remote UO Port

@ R$232 Printer/FileTransfer Port

lndicates when communications is occuning'

Connects lo an SLC controller, DH'485 network' or Wallmount

Power Supply (Catalog No. 1747'NP1)'

connects to a Personalcomputer lnterlace converter (catalog

Ñó. iz¿z-plcl lor translerring applications' Also connects to an

ôiC ptgotter, such as thã Hand'Held Terminal (Catalog No'

1747-PT1).

Connecls to lhe Channel 0 port of an SLC 5/03 or 5/04 controller

toipoint'to'point DH'485 communications' Also connects t0 the

nslzge seriat port ol a computer lor transfening applicalions.

The Channel0 port is configured lor DH'485 communicalions

using the SLC 500 Advanced Programming Software'

Connects to a controller scanner or sub'scanner on a Remole llO

network.

Connects lo a Printer.

On Remote l/O terminals lhis port also connecls to the RS'232

hardware laults.

of a computer for transfening applications'serialport

¡
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1-12 Terminal Overview

DH-485 Communicat¡ons
(271 1.8542,.8543,-K542,-K5A3,

-T9A2,-TgA3,.KgA2,.KgA3,.KgC3,.TgC3)

PanelVlew 550 Temlnal

RS-232 Printer Poil
(43 verslons only)

The DH-485 versions of the PV550 and PV900 (monochrome and
color) terminals communicate with extemal devices through either
the DH-485 comrnunications porr or the DH-485 programming
connector. Both are electrically isolated, the difference is in the
connector type.

PanelVlew 900Temlnal

0H.485
Communlcalions Porl

R9232 Pdnter Poil
(43/C3 verslons only)

0H.485 SLC
Programmlng Connector

DH.485
Communlcatlons Porl

DH485 SLC
Programmlng Connector

--\
l_J

The A2 versions (2711-B.5A2, -K542, -T9A2, -K9A2) of the
DH-485 terminal have two DH-485 ports.

Use the DH-485 SLC Programming Connector to:
o download/upload PanelView applications
o monitor SLC operation
. test and troubleshoot network devices

. enter/modify SLC programs

Use the DH-485 Communication Port to connect the terminal to:
. SLC controller
. DH-485 network
¡ Link Coupler Isolation Module (Catalog No. 1747-AIC)
o SLC 500 Wallmount Power Supply (Caralog No. 1747-NPl)

Use this power supply when transferring PanelVew applications
between a terminal and a computer without an SLC connected. The
power supply provides power for DH-485 communicarions.

The A3 and C3 versions (2711-8543, -K543, -T943, -K943,
-T9C3, -K9C3) of the DH-485 terminal also have an RS-232 port.

Use the RS-232 Port to:
connect a printer that supports the IBM enhanced character set.

Chapter 8 describes the DH-485 cornmunication options and
required connections.

r6

^Dt¡ß6 ffi

Ê-
EM
v1

ooooo
oooo
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Terminal Overview 1-13

æ
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)

RS-232 Communicat¡ons
(2711 -85A5,€5A9,-K545,-K549,

-T9A5,-T949,-K9A5,-K949,-K9C9,-T9C9)

PenelView 550 Tsrmlnal

RS.232 Prlnter Port
(49 verslons onlY)

The RS-232 versions of the PV550 and PV900 (monochrome and

color) terminals communicate with external devices through the

RS-232 communications Port.

PanelVlew 900Teminal

RS232 Pdntet Poil
(AO versions onlY)

RS-232
Commun¡catlons Pon

RS.232
Conmun¡cal¡ons Porl

r)L'

The A5 versions (2711-8545' -K545, -T945' -K945) of the

RS-232 terminal have a single RS-232 communications port'

Use the RS-232 Communications Port to:

o communicate with a single SLC 5/03 or 5/04 controller (Channel

0 Port)

o download/upload PanelView applications.

The A9 and C9 versions (2711-85^9, -K549, -T949, -K949'

-T9C9, -K9C9) of the RS-232 terminal have an additional RS-232

Printer Port.

Use the RS-232 Printer Port to:

connect a printer that supports the IBM enhanced character set.

Chapter 9 shows required connections.

ooooo
oooo

ooooo
oooo

Publ¡cat¡on 2711.6.f



1-14 Terminal Overview

Remote UO
Communlcat¡ons
(271 1.8541,.K5A1,.K9A1,.T9A1,

.Toc1,-KgC1)

Pane¡Vlew 550 Termlnal

Remols l/O Porl
RS-232 Port

The Remote I/O versions of the PV550 and PV900 (monochrome
and color) terminals communicate with a PLC or SLC
controller/scanner through the Remote VO port.

PanelVlew 9{10 Temlnal

Remole l/O Poil

R&232 Port

The Al versions (2711-B5Al, -K5Al, -KgAl, -T9Al, -T9Cl,
-K9Cl) of the Remote [/O terminal have a Rernote VO port and an
RS-232 port.

Use the Remote VO Port to:
o communicate with the Remote I/O scanner port on a PLC

controller
o communicate with SLC controllers using a 1747-SN Remote VO

scanner module

o communicate with other Remote UO scanners

o transfer application using Remote I/O Pass-Through

Use the RS-232 Port to either:
. ransfer PanelView applications between a computer and the

terminal using a direct connection.

o connect a printer that supports the IBM enhanced character set.

Chapter l0 shows required connections.

(

,À ilE

æ

ooo

ooooo
oooo
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Terminal Overview 1-15

i

Applications The PV550 and PV900 (monochrome and color) terminals operate

with custom designed applications. V/hen power is first applied to

the terminal (no application file loaded), the terminal displays the

Configuration Mode menu.

Note: Remote UO terminals provide an out-of-box application for
setting remote VO communication parameters.

t-uT'lJ{l.i
G'G[3
ETSG
r]æË
ErA
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i

i
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Refer to Chapter 3 for a description of terminal functions you can

perform with or without an application loaded.

lf an application is loaded, the terminal displays the application's

startup screen. For example:

Ær\ú Nt'r.eDd.l dVn N
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EO¡l
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Note: The application designer is responsible for documenting the

operation of the application and selecting a startuP screen.

How the terminal operates depends on the application and the type of
terminal (touch screen or keypad).

' :.J
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r-r6 Terminal Overview

Touch Screen Terminal Operation

Applications created for touch screen terminals are controlled by
touching an object on the screen.

PanelView 550 Keypad and Touch Screen Terrninals support both
touch and function key input.

ATTENTION: Do not press multiple touch screen
objects at the same time. Pressing multiple objects
simultaneously may result in unintended operation.

Keypad Terminal Operation

On keypad terminals, the function keys (Fl-Fl0 on PV550 or
Fl-Fl6 on PV900) control the operation of the application. Pressing
a function key initiates the function of the corresponding object.
Enter data manually using the numeric entry keys.

A function key legend kit is available for the PV550 and PV900
terminals to create custom labels as shown above. See Table l.A.

f,

MT* eaoAIcnSla,dcyÆr\!y
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ON OFF
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Terminal Overview 1-17

rl
Configuration Mode Menu From the Configuration Mode menu on the PV550 and PV900

terminals you can:

o select a terminal language

o upload/download applications with a memory card

o set or display serial communication parameters

o selectPreset values

o obtain terminal and application information

o adjust screen Parameters

)

o set printer parameters (for terminals with RS-232

. return to run mode

To display the Configuration Mode menu:

o On PV900 touch screen terminals' press the Goto Config' Screen

button created on a screen during application design'

o On PV550 terminals and PV900 keypad terminals'

simultaneously press the left Eì and right lÉ arrow keys'

Chapter 3 describes all operations on the Configuration Mode menu'

Terminal messages:

¡ display the status of an operation

o indicate minor faults, elrors or numeric entry mistakes

o display operator Prompts

o display elrors that prevent further operations'

Appendix B describes terminal messages and provides a list of

recommended actions.

PanelView terminals equipperl with an Rs-232 printer port can print:

o triggered messages in a message display

o triggered states of a multistate indicator

¡ alarm messages

¡ alarm history

Print attributes for objects are defined in the application'

Any printer that supports the IBM enhanced character set can be

connected to the RS-232 printer port'

Terminal Messages

Printing

Publhation 27116.1



1-18 Terminaf Overview

Alarm History Terminals with V2.0 firmware support an Alarm History to record
triggered alarms. The Alann History records information on as

many alarms (up to 100) that the terminal can hold in nonvolatile
RAM. The nurnber of alarms stored in the hisrory is configured
using the PanelBuilder software.

The Alarm History records the following data for each alarm:
r acknowledgeindicator

E = Acknowledged Alarm

El = Unacknowledged Alarn
I = No Acknowledge Required

o alarm date and time
o acknowledge date and time
o alarm trigger value

o alarm text including variables

The Alarm History object may appear on the Alarm Banner or other
application screens. The data that displays in the history is
configured using the PanelBuilder software.

The Alarm History is cleared:

o when an application is downloaded to the terminal
o when the terminal is reset or power is cycled (as defined in the

Panel B uilder software)
fr
G,r¡
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Terminal Overview r-19

f I Memory Gard An optional 256K(Catalog No. 27tl-NMll) or lM memory card

(Catälog No. 2711-NMl2) allows you to store, load and transfer

applicatìon files between terminals or cornputers. The card loads in

ttre Uact< of the terminal with the key slot on toP as shown below.

A ATTENTION: Explosion Hazard- Do not install or
femove memory card, replace lamp,-or connect or
oróónnt.t equípmeni uniess powei has been switched
off or the areã iõ known to be non-hazardous.

Key Slot

Connector Socksts
PClt¡ìClACard Slot

A-B logo on rlght slde

Note: The back of the Pv900 terminal is shown above. The location

of the PCMCIA card slot on the PV550 terminal is similar'

ç#

I
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1-20 Terminal Overuiew

Function Key Legends Function Key Legend Kits are available to create custom labels for
the function keys of a PV550 or pV900 keypad rerminal. use cusrom
labels to identify keys associated with screen objects.

o PV550 Function Key Legend Kit (Catalog No. 2ZU-NT,1)
contains 5 inserts that are preprinted on one side with the labels
Fl - FlO. create custom labels on the blank sides of the inserts.

r PV900 Function Key Legend Kit
(Catalog No.27I1-NF2A for Monochrome, -NF2C for Color)
contains one insert that is preprinted on one side with the labels
Fl - Fl6. create cusrorn tabers on the brank side of the insert.

5 Slols for
Legend lnserls

,rfr
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Terminal Overview 1-21

I

Accessories and
Replacement Parts

Item

Conliguration Sottware

PanelBuilder 55010 900

Software UPgrade

Function Key Legend Kit

Memory Card

Antiglare Overlay

PanelView File Transfer

Utility

PIC lnlerlace Convefler

Wallmount Power SupplY

Link

DH-485 Operating and

Programming Cable

RS-232 Cable

Table l.A
Accessories

Windows based software requked lor PV550 applications on a

computer

Windows based sottware requked for creating PV550 and PV900

applications on a computer,

Upgrades PanelBuilder 550 sottware to PanelBuilder 900 Software

allowing you t0 create for both lhe 550 and 900 terminals.

one side with the function key labels F1'F10 (2 labelpositions on each

Create custom labels on the blank sides of the inserts.

custom labels on the blank side.

One legend inserl for lhe PV900 keypad (color) terminal. The insert

has preprinted lunction key labels

custom labels on the blank side.

Blank 256 Kbyte memory card for storing and transfening PV550 or

PV900 applicalions.

Blank 1 Mbyte memory card lor storing and translerdng PV550 or

PV900 applications.

Self-stick antiglare filter for reducing reflection of disPlaY window.

Tnansfers .PVA application liles between a DH'485 PV550 or PV900

terminal and a compuler from lhe DOS environment- Does not require

Microsoft Windows.

One legend insert for the PV900 keypad

inserl has preprinted tunction key labels

Converts RS-232 signals lo/kom

PanelView apPlications between

32.7 fool (10 meter) cable connecls

tenninal lo the Channel 0 port of an

10 foot (3 mete{ cable connects

lo the Channel 0 Port of an SLC

(monochrome) terminal. The

(F1-F16) on one side. Create

(Fl-F16) 0n one side. Create

RS-485 signals. Use to lransfer

a DH-485 terminal and a Personal

PVgOO

o¡ the RS-232

an RS-232 PV500 or PV900

SLC 5/03 conlroller or the RS-232

an RS-232 PV550 or PV900 terminal

5/03 controllêr or the RS'232 porl of a

computer.

Provides power for DH'485 communicalions when an SLC or network

is not connecled and supplying power'

Links devices on a DH'485 network'

6 foot (1.83 meter) cable connecls a DH-485 PV550 or PV900lerminal

lo an SLC or DH-485 network.

1 foot (0.30 meter) oablo oonnoct6 DH'485 PV550 or PV900 lerminal to

an SLC or DH-485 network.

20 foot (6.1 meter)cable connecls DH'485 PV550 or PV900 terminalto

an SLC or DH-485 network.

16.4 foot (5 meter) cable connecls an RS'232 PV550 or

terminallo the Channel 0 port ol an SLC 5/03 controller

port of a computer. Each cable end has a 9'pin female, D'shell

conneclor.

port of a compuler. Each cable end has a 9'pin female, D'shell

connector

computer. Each cable end has a female, D-shell connector.

Shielded, 3-conductor cable (Belden 9463) for connedíng a Remote

or PV900 terminalto a Remote l/O network.1770-CD t/

2706-NC13 ,/

2711-NC14 tl

t/2711-NC13 t/

t/1747-C20 ,/

t/1747-C11

1747.C10

1747-AlC

1747-NP'l ,/t

1747-PlC

2711-ND7

2711-NV4

2711-NMl2

2711-NMl1

2711-NF2C

2711-NF2A t/

2711.NFl

27r1.ND2ND3

2711-ND3

,/2711-NDz

PV55OCatalog No. PV900

Remote ilO Cable
UO PV55O

Publication 2711-6.1



1-22 Terminal Overview

lable 1.8
Replacement Parts

Item

Backlight Lamp

Real Tms
Clock Module

Remote l/O

Conneclor

Panel Mount Clips

Descrlptlon

Replacemenl halogen backlþht lamp for the PV550 terminal.

Provides backlighting for the LCD display.

Replacement pack for the PV900 color terminal.

Beplacement realtime clock module forthe PVSSO terminal (Series

D or eadier). Module contains an internal lithium battery.

Replacement reallime clock module for the PVg00lerminal (Series
E or later). Module contains an internall¡lhium

Terminalblock type connector plugs into the Remote l/0 port of a
PV550 or PV900 terminal.

Set of 6 mount forthe PV900lerminal.

Æ

2711.NP2

tt22112-046.03

2711.N83

t/2711.N82

2711-NL2

2711-NL1

PVg00PV550
Replacement

Pañ No.

Publ¡calion 2711.ö.1
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Chapter 3

Chapter Objectives

Applying Power

This chapter shows how to apply power to the PV550 and PV900
terminals, including:
o wiring and safety guidelines

o connecting AC power

ìrrfiring
Guidel

and Safety
ines

porwer

o power-up sequence

o resetting the terminal

Use publication 70E, Electrical Safety Requirements for Employee
Workplaces when wiring the PV550 and PV900 terminals. In
addition to the NFPA general guidelines:

o connect the terminal to its own branch circuit.

The input power source should be protected by a fuse or circuit
breaker rated at no rnore than 15 Amps.

. route incoming power to the terminal by a separate path from the

communications cable.U

Connecting AC Power

o where power and communication lines must cross, they should

cross at right angles. Communication lines can be installed in the

same conduit as low level DC UO lines (less than 10 Volts).

The table below shows the AC electrical ratings for the PV550 and

PV900 terminals.

Termlnal Power

PVs50 45 VA maximum

PV900M and PV900C 110 VA maximum

^ 
ATTENTION: Do not run signal wiring and

¿\ 
power wiring in the same conduit.

ATTENTION: Do not apply power to the terminal
until all wiring connections have been made. Failure to
do so may result in electrical shock.

85 lo 264V ac,

47 to 63 Hz

85 to 264V ac,

47 to 63 Hz

Supply Voltage

Publication 2711€.1



2-2 Applying Power

PanelView 550 AC Power Connections

The PanelView 550 terminal is an IEC ll3l-2 Equipment Class I
device and requires you to connect the GND (Ground) terminal to an
ea¡th conductor.

¡f ATTENTION: The PV550 rerminal is designed for

/À ¡fl,t"îî#l:îüi:îË;Í i î,äflf,å#ffJi;y' o*

A ATTENTION: Explosion Hazard - Do not connect
or disconnect equipment while circuit is live unless
area is known to be non-hazardous.

Connect the power source to the PV55O terminal at the 3-screw
terminal block (fixed).

¡f, ATTXNTION: Improper wiring of the power
tI terminals may result in voltage at the communication

ëI 
connector shells. Refer ro figure below when wiring.

?
ë;;,¡

1201240V ac,3 Win,
U.S. ColorCods

1201240V ac,3 Wlrc,
European Harmonlzed

Golor Code

Bro$r

thre
Esdnl

GtrêrúYaIil

/\ollg ffi

Publicalion 2711-û.1
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Applying Power 2-8

:lh -J
PanelView 900 AC Power Connections

The PanelView 900 terminal is an IEC ll3l'2 Equipment Class I

device and requires you to connect 6s (Ð (Protective Earth) terminat

to an earth conductor.

ATTENTION: The PV900 terminal is designed for
safe use when installed in a NEMA Tlpe 12, 13, 4X
(indoor use only). IP54 or IP65 rated enclosure.

^, 
ATTENTION: Explosion Hazard - Do not connect

tl or disconnect equiprirent while circuit is live unless
t l\ area is known tó bä non-hazardous.4l

^. 
ATTENTION: Improper wiring of the power

tl terminals may result in voltage at the communicatton

¡f\ 
connector shõlls. Refer figurð below when wiring.

Connect the power source to the PV900 terminal at the 3-screw

terrninal block (fixed).

Power Terminal
Block
(lixed)

,*J

120/240V ac,
U.S. Color

3Wire,
Code

(Eadh Ground)

120,240V ac
3 Wire, European H¡rmonlæd

GolorGods

To PowerSourceTo Powe¡ Source

Publication 2711-6.1
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24 Applying Power

Connecting DC Power The Ll versions (e.g., Catalog No. 27ll-K5AtLl, -TgAltI) of the

PV550 and PV900 terminals connect to a24Y dc power source.

The table below shows the electrical ratings for the DC versions of
the terminals. Electronic circuitry and an internal fuse protect the
terminals from reverse polarity and over-voltage conditions.

Termlnal Power

PV550 12 Watts max. (0.54 @ 24V dc)

PV9OOM 24 Watts max. (2.74 @ 24V dc)

A ATTENTION: Do not connect the PanelView
terminal to an AC power source. Connecting to an AC
power source may darnage the terminal.

ATTENTION: The PanelView terminal is designed
for safe use when installed in a NEMA Type 12, 13,4X
(indoor use only), IP65 enclosure.

. )(

18 to 30V dc
(24V dc nominal)

18 to 30V dc

(24V dc nominal)

Supply Vollage

Publicalion 2711.6.1



Applying Power 24

)

PanelView 550/900 DC Power Connections

Tb connect DC power to the PV550 or PV900 terminal:

1. Secure the DC power wires to the terminal block screws.

2. Secure the Earth Ground wire to the correct terminal block screw.

ATTENTION: Explosion Hazard - Do not
connect or disconnect equipment while circuit is
live unless area is known to be non-hazardous.

ATTENTION: Do not apply power to the terminal
until all wiring connections have been made.
Failure to do so may result in electrical shock.

3. Apply 24Y dc power to the terminal.

d)i.J

Power
TerminalBlock

(fixed)

PV550 Termlnal

.,-a\

PV900 Terminal

.ra\

Keypad Temlnal shown,
Touch Sc¡een Termlnal ls slmilar.

Power
Terminal

(fixed)

Earlh Ground
DC Negalive
DC Posltive

Eadh Ground
DC Negalive
DC Positive

I
o

I
a

æ

ôôc)
ôôc)
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24 Applying Power

Power-up Sequence When resetting or applying power to the PV550 or PV900 tenninal,
the terminal runs a series of self-tests. The initial disptay shows
copyright information and the status of each self-test number. See
Appendix B for a description of the self-test numbers.

COPYRIGHT ALLEN.BRADLEY COMPANY
1993, ALL RIGHTS RESERVED. VXX.XX

TESTING VERIFICANADO PHUFEN
AUTOTEST

Self-test
Number

For DH.485 and RS.232 Terminals

o If an application is loaded, rhe rerminal displays either the:

screen present prior to reset or power down

- startuP screen

o If no application is loaded, the Configuration Mode menu appears

PV900 Keypad Temlnal

Note: The Resel Video button (F1 5 key) does not appear on pVSS() terminals,

€

CONEIGURATION MODE

Run
Mode

Reset
vl-de(}

PRESET OPERA.TIONS
TERMTNÀL TNT'O
SCRETN SE,TUP
DATE,/TIME,
PRINTER SETUP

cot"Ívii ] r.¡l c)ì'f líru --.- E,'l.r_li'

F15Ê2 o
F8

Co¡nm Fault
LED LED

Publlcatlon 2711-6,1



Applying Power 2-7

1

'.)
For Remote UO Terminals

An out-of-box application screen opens that lets you set Remote VO

parameters for the tcrminal. This screen is only available for initial
setup. Once an application is downloaded, the Remote VO setup

screen is erased.

PV900 Keypad lerninal

Optlons

0t076

114,112,U4, Full

0,1 2,3 4,5 6,7

Yes or No

Yes or No

0 to 60 seconds

(0 is lhe detault)

Max Cable Lenoth

(defaull) 10,000 feet

5,000 feet

leet

Pass-Through Enabled:

L¡st Ch¡ssis:
Block Tr¡nsfer Time out:
Bôud Rôte:

PV550 Tqmlnal

Press thls Function Key

on Terminals

PV550

)ì
'Lt J

F1

F2

F3

F4

F5

Baud

Ei¡K
115.2K

230,4K

57,6K
a

No

Yes Slá.t|.¡{ lbdu¡a &!qr

rB-üldû ¡tôlt{!

l¡* cb6l¡:

Èl l¡tlr

F3

F4

F5

F6

Remoft I¿0 Setup

R¡ck *: llTilloatat R¡ck size: rd, (B¡u:

Rê¡úot.€ I./O seÈuÞ

F1

F6 Baud Rate

Sets lhe baud rate at whict the terminalwill

communicale on the Remote UO netwofi.

Block Transfer ïmeout
Specilies a timeoutvalue lor bloc,k transfers. Each

key press displays a differenl value.

F5 Last Chassis

Specilies whether the terminaloccupies lhe lasl

module group in its assigned rack.

Only applies to PLC2 controllers.

Pass-Through Enabletl
F4

Enables or disables Pass-Through. Pass-Through

allows you to transfer applications between a

c-omputeron lhe DH+ network and a lerminal on $e
Remole l/0 link. A PLCS controller passes the data

between lhe 2 networks.

F3 Slarting Module Group

Sets the starting module group number of lhe terminal

in the assigned rack. Each key press displays a

differenl module group.

Rack SizeF2

Sets thê rack size ol lhe teminal. Each key press

displays a difierent size. The terminaloccupies a

single rack.

Rack #F1

Sets the rack address of lhe terminal on the Remote

l/O network.

On PV550: Press J to open the scratchpad. Enter

the rack address and press -.t again.

On PV900: Press Fl to set the rack f and lhen use

the up and down arow keys to select an address.

PV900

To set thls Remote

UO Parameter
Descrlption

F6

Publicalion 2711€.1
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24 Applying Power

Resetting the Terminal Resetting the terminal re-initializes the PV550 or PV900 terminal
(same as cycling power).

PanelView 550 Terminals

To reset the PV550 terminal:

Simultaneously press the left a¡row , right arrow E and enter

Fã:ll keys. The terminal performs its power-up sequence.

The sequence in which keys are pressed (while running an

application), determines what appears after the reset.

o If you press the left lEIl and right anow lEÌ keys before the

enter lËll key, the Configuration Mode menu appears.

o If you press the enter EI key betbre the arrow keys, the

terminal runs the loaded application.

PanelView 900 Terminals

To reset the PV900 terminal:

Press the Reset button on back of terminal. The terminal performs its
power-up sequence.

ATTDNTION: Use a pointed object to press the Reset
button. Do not use the tip of a pencil, graphite may
damage the terminal.

RESET Button

I

a

€

It
l.i
i:'
rì

$

ti

*q.
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Ghapter Objectives

Gonfiguration Mode Menu

This chapter describes terminal functions you can access on the

Configuration Mode menu.

. application settings

o accessing the Confìguration Mode Menu

,l ,)ftJ
Application Settings

. memory card transfer

o DH-485 communication setup

r Remote VO communication setup

o preset operations

r terminalinformation
¡ time and date setup

r screen setup

o printer setup

Configuration parameters are set from the terminal or from the

PanelBuilder 550/900 software when creating the application.

Settings downloaded with the application have priority over terminal
settings if the following option is enabled in the Tþnninal Setup

dialog of the PanelBuilder software.

[E[ u". downloaded configuraEion setuings

In addition, the application may allow the controller to change the

following while an application is running:

o time and date

o currentdisplay screen

o piloted control lists

Publicatlon 2711-6.1



3-2 Configuration Mode Menu

Accessing the
Gonflguratlon Mode Menu

From the Configuration Mode menu you cân:
o select a terminal language

. upload / download applications with a memory card

. set or display comrnunication parameters

¡ select preset value options

o obtain terminal and application information
o make screen adjustments

. set time and date

o set printer parameters (for terrninals with RS-232 printer port)
. return to run mode

The Configuration Mode menu appears on power-up if an

application isn't loaded or if the Configuration Mode rnenu was the
last screen displayed prior to a reset or power down.

To access Configuration Mode on keypad terminals:

If an application is running, simultaneously press the left anow l l

and right arow lE keys on the terrninal keypad.

To access Configuration Mode on PV900 touch screen terminals:

. prcss the Goto Config. Screen button that the application designer
placed on an application screen or

r press the filled box that appeârs in the lower right corner of the
screen during power-up

The Configuration Mode menu looks like this:

PV9(lll Kwoad Screen shown
Oher Dfs'pbys are ¡lmllar

*
!l

€,ii

Cursor

Funct¡on KeyB do not appear on
PV900 louch Screen Termlnals

CONFTGURATION M()DE

Run
l"lode

Reset
VLdeo

TERMINÀL TNFO
SCREEN STTUP
D.E,IE./TTME,
PRTNTTR SEfUP

PRESET
i_),"lr4rJll I -...,I li)ti --1,:t-[,f

l,-rìl'l -ll 
I ¡

-.1:1.,.-r, ìtil
- I l.l,-il i,i.

t,Eì.1.',:r;_.

--,lli;ii..,ìlj

F152 C
F8

Comm Fault
LED IED

Publication 27ll-6.1
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Configuration Mode Menu 3-3

li
I

Operations Llst

Select an operation using the up lñfl or down l ì arrow keys. Press

(keypad terminals) or El (PV900 touch screen terrninals)

to enter the selection.

Language Button [F8l

The Language button, [F8l key on keypad terminals, displays the
language menu.

The Run Mode button, [F2] key on keypad terminals, runs the loaded
application.

Reset Video [F15¡ - PV900 Terminals Only

The Reset Video button, [Fl5] key on PV900 keypad terminals,
resets the video to default settings. The reset video function is useful
if the screen is set to non-viewable settings.

Comm and Fault LED

The 2 LEDs on the Configuration Mode menu screen indicate the
operating state of the terminal. The operating states vary for DH-485
and Remote UO cornmunications.

Table 3.4
DH-485 LED lndlcalions

lndicates

Comm Normal slate.

No cpmmunications established.

When is lirst

Fault Normal state.

Hardware is funclioning but no application file is

loaded or lhe current ts

Table 3.8
Remote l/0 LED lndlcatlons

tED lndlcates

Comm Normal slete.

No cornmunicalions.

PLC Conlroller'ß ¡n mode.

When is first

Normal state.

Hardware is functioníng but no appliølion file is

ts

LED

Blinking

No Fill

Flashing

Blinking

Solid Fill

Thls patten:

Blinking

No Fill

Flashing

Blinking

No Fill

Solid Fill

This paltem:

Fault

loaded or lhe curent

Publ¡cålion 2711€.1



3-4 Configuration Mode Menu

Selecting a Language Press the Language button, [F8] key on keypad terminals, from the
Configuration Mode menu to display the Language Selection screen

v
^

Scagliere ItaLiano
Escoger Español
SeIect English

enauEtDeutsscl¡es
lr,-,ì r I f rl', :,I -

PV900 Keypad Scræn shown
Ohet Dlsplays are simllar

The terminal supports 5 languages:

o French

r German

o Italian
o Spanish

r English

Language List

Select a language using the up ffil or down lFll arrow keys. Once
selected, all configuration screens and terminal messages are
displayed in the selected language.

Exit

To return to the Configuration Mode menu:

. press the Exit button on touch screen terminals
o or the [Fl0] key on PV550 terminals

. or the [Fl6] key on PV900 keypad tenninals

:)€

'''l 'J(.
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Configuration Mode Menu 3-5

Memory Card Transfer Use the Memory Card Transfer screen to ransfer applications
between a memory card and the terminal. Chapter 4 describes the
transfer procedure.

PV900 Keypad Screen shown
Olher Dísplays are slmllar

Memory Gard Listing [F1]

Use the Memory Card Listing button, [Fl] key on keypad terminals,
to display the contents of a memory card. Only one file name is

displayed at a time. Press the Memory Card Listing button or [Fl] to
scroll through the file names.

Applications On Card

Displays the selected application file stored on the memory card.

Restore from Card [F2l

Transfers the application, under Applications On Card, to the
terminal. Any application in the terminal is overwritten.

Save to Card [F3]

Saves the current application in the terminal to the memory card.

Erase/ Format Card [F4l

Erases and formats the memory card. This function deletes all
applications from the ca¡d. You can't delete individual files.

Exit

To return to the Configuration Mode menu:

o press the Exit button on touch screen terminals

o or the [FlO] key on PV550 terminals

o or the [Fl6] key on PV900 keypad terminals

;x)

t
i'r
I

i

s
,ti

ai'i

:i'i

¡.l

l;¡¡

rl

t

F3

îA

Save to Card

Erase ,/ E.ormaE Card

**####*#####

.A'PPTICÀTIONS ON CJ\RD

I

'-li:. 1

I'i:

a'.

,ì:

ii

.):
:i

T
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3-6 Gonfiguration Mode Menu

DH-485
Communication Setup

Select Communication Setup from the Configuration Mode rnenu, to
modify or display DH-485 settings for either a:

o DH-485 PanelView terminal

o RS-232 PanelView terminal

Default DH-485 settings are:

r Max Node Address = 3l
r Node Address = 2
o Baud Rate = 19200

Note¡ You can set DH-485 parameters from the terminal or from the
PanelBuilder 550/900 Software. Settings downloaded with the
application have priority over terminal settings if this option was

selected in the Terminal Setup dialog of the software. DH-485
settings take effect immcdiately after an application is downloaded.

DH-485

Ma:r Node:

Node:

Baud:

## F1

## F2

19200 F3

C()mm
LED

D'atrL t
I.TD

) (

t
ii
!:

i
l
i

ir

!ç

i
iìi
ììì

!\,

i¡

a
1.:

i:'

.i

û

)(

PV9llO Keypad Screen shown
Olter Dlsplays are slnilar

lulax Node [Fll
Opens the numeric entry scratchpad. Enter the highest node number
on the network (up to 3l ) and press the enter key. (On PV900 touch
screen terminals, press the enter key on the scratchpad.) A change to
the maximum node address takes effect immediately.

Node [F2]

Opens the numeric entry scratchpad. Enter the node address of the
PanelView terminal (0 - 3l) and press the enter key. (On PV900
touch screen terminals, press the enter key on the scratchpad.) If you
enter a value greater than the maximum node address, the value is
accepted and the rnaximum node address is updated. A node address
change takes effect immediately.

Baud [F3l

Steps through the available baud rates: 1200,2400,9600, or 19200
with each key press. A selected baud rate takes effect immediately,

., ,] (
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Configuration Mode Menu s-7

/-)
iE"t

Remote l/O
Communication Setup

Comm LED

Pattern lndlcates

Normal operaling state,

No communications established.

Note: The Comm LED momentarily flashes when power is first applied-

Fault LED

Patlern lndlcates

Blinking Hardware is functioning but no application file is loaded or lhe

currenl ts

Exit

To return to the Configuration Mode rnenu:

. press the Exit button on touch screen terminals

o or the [Fl0] key on PV550 terminals

. or the [Fl6] key on PV900 keypad terminals

Select Communication Setup from the Configuration Mode menu to

display Remote I/O settings for a PanelView Remote UO terminal.

Remote UO settings are configured with the out-of-box application

providecl with the terminal (see Chapter 2) or from the PanelBuilder

Software. All settings on the RIO configuration screen are read

onl¡ except for baud rate.

The baud rate downloaded with the application file has priority over

the terminal setting if you selected this option in the Terminal Setup

dialog of the software. A change to the baud rate, after an

application is downloaded, takes effect immediately.

RIO ConfÍguratJ-on

Rack Nu¡rlcet:
Rêck sizè3
stårt.lng Gtoup3

Pâs!-Through EnablQd:
Èâ!t Châssl!:
Baud:

3

Full
ara
Ycs

Yes

119.2K F3

lo lLc cE@lc*100.

( \

I

I

PV900 Kevoad Scrêon shown
other Dlipbys are slmllar
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H Configuratíon Mode Menu

Rack Numbsr (read only)

Displays the cunent rack number (0 to 76 octal) of the terminal.

Back Size (read only)

Displays the current rack size of the terminal. The terminal can
occupy I 14, 1 12,31 4 or aFull rack.

Startlng Group (read only)

Displays the starting module group of the terminal: 0,1 2,3 4,5 6,7

Pass-Through Enabled (read only)

Enables/disables Pass-Through. $/ith Pass-Through enabled, you can
transfer applications between a computer on the Allen-Bradley DH+
network and a terminal on the remote UO link. A PLC5 controller
passes the data between the two networks.

Last Chassis (read only)

Indicates if the terminal occupies the last module group in its
assigned rack.

Baud [F3l
Steps through the available baud rates: 57.6K, I15.2K, 230.4K. A
selected baud rate takes effect immediately. The default baud rate is

57.6K. The maximum cable length is restricted by higher baud rates.

Exit

To return to the Configuration Mode menu:

. press the Exit button on touch screen terminals

. or the [Fl0] key on PV550 terminals

I or the [Fl6] key on PV900 keypad terminals

Maintained and multistate push buttons, numeric entry controls, and

control list selectors can use a preset (initial value) other than 0.

Select Preset Operations from the Configuration Mode menu to set

values of control objects with either:

o values provided by the PanelView application, or
o last values entered from terminal prior to a reset or power down.

€

Preset Operations

',,- 
,J 

(..
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Conliguration Mode Menu 3-9

I
PRE,SE,T OPERATTONS

Key Repëats
Rate

1OOO ms
F?

Kcy Repeat'
Delây

Resgart Unit
Ànd

Load Values

2O0 rns

TF1 F15

Á,j
't,-/

Sgeen ls slmilar

Power-UpWith:

Displays the current porù/er-up selection. Use the up lEì and down
iffil arrow keys on the keypad terminals (or the up and down list
keys on PV900 touch screen terminals) to select an option. The
selection takes effect the next time the terminal is powered up.

o Select Presets to load initial values of control objects (into
PLC/SLC data tables) with values supplied by the application.

o Select Last States to load initial values of control objects (into
PLC/SLC data tables) with values entered at the terminal prior to
a terminal reset or power down.

Restart Unit and Load Values [F1]
Press the Restart Unit and Load Values button, [Fl ] ke¡ to load the
selection in the Power-Up With box and reset the terminal.

Key Repeat Rate [F7] - PV900 Terminals Only
Press the Key Repeat Rate button, [F7] key, to step through the key
repeat rates: 0 (disabled), 200 ms (5 times/sec), 250 ms (4 times/sec),
330 ms (3 times/sec), 500 ms (2 times/sec), 1000 ms (l time/sec).

The selected value specifies the number of repeats that occur per
second when a key is pressed and released.

Key Repeat Delay [F15] - PV900 Terminals Only
Press the Key Repeat Delay button, [F15] key on keypad terminals,
to step through available delay rates: 200 ms,400 ms, 600 ms, 800
ms, 1000 ms, 1500 ms,2000 ms,2500 ms.

The selected value specifies the how long a key must be pressed

before it is repeated.

Exit

To return to the Configuration Mode menu:

o press the Exit button on touch screen terminals

o or the [FlO] key on PV550 terminals

o or the [Fl6] key on PV900 keypad terminalsI
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3-10 Configuration Mode Menu

Terminal lnformation Select Terminal Info from the Configuration Mode menu to display

basic terminal information.

TERMINA'L INE'O

BooÈ: *****rr##****

Flrmware: **t*###**#**

Hardware:
* #t # ti # # * * *** # * * ##* #* ** fl * **+ ** * * tt tt # ** * t

Filename: ***t*rl*#f***

*#*#**#*#*** Bytes Used

*#*4######** ByEês Free

PV9dl Keypad Screen shown
Other Dlsplays are slmilar

Boot

Displays the boot code revision. This information may be needed

when contacting Allen-Bradley for technical support.

Firmware

Displays the firmware revision. This information may be needed

when contacting Allen-Bradley for technical support.

Hardware

Displays the hardware configuration :

Keypad (I(P)
Touch Screen (TS)
Ke¡pad and Touch Screen (TS KP)

Communications Port, (P0.485, P1.RIO,
screen size (ss5.5, ss9.0)

Po.232l

Filename

Displays the name of the active application file. If the application
file exists but is invalid, the file name appears as ***{,,r,r.¡r¡*.

o Bytes Used displays the number of bytes used by the loaded

application.

r Bytes Free displays the nurnber of bytes available.

Exit

To return to the Configuration Mode menu:

. press the Exit button on touch screen terminals

r or the [F10J key on PV550 terminals

o or the [F16] key on PV900 keypad terminals
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Configuration Mode Menu 3-11

Time and Date Setup Select Date /Time from the Configuration Mode menu to reset the

date and/or time.

Date end hare âf0
nol affected by

tlmc lorm¡t¡ dl¡plryed
ths lormal specltled ln an

¿r'

PV9flt Kevoad Screen ¡hown
Oher Dfiphys are simllar

Setting the Time

Use screen buttons (touch screens) or function keys to set the time.

On PV550 Press to

Hourc button Key Set current hour

Minutes button Set minutes

Seconds butlon Set seconds

An entry scratchpad is displayed for each setting. Use the terminal

keypad to enter the values. Press f€l after each entry.

All changes take effect immediately.

Setting the Date

Use screen buttons (touch screens) or function keys to set the date.

Press To

Yeat button cuffsnt yeaf

Month button [F2l Set monlh to 12)

button Set to 31

An entry scratchpad is displayed for each setting. Use the terminal

keypad to enter the values. Press fi€ì after each entry.

All changes take effect immediately.

Exit

To return to the Configuration Mode menu:

o press the Exit button on touch screen terminals

o or the [Fl0] key on PV550 terminals

o or the [Fl6] key on PV900 keypad terminals

F10 F11

FIH:MM:SS PM

E9

I"d"l,/ DD,/yyyy

Seconds button [F11] KeY

Minutes button [F10] KeY

Hours button [F9] KeY

On PV900 Press

¿¡

¡
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3-12 Configuration Mode Menu

Screen Setup Select Screcn Setup from the Configuration Mode menu to adust the
terminal display. Settings take effect immediately.

Screen Setup varies for the PV550 and PV900 terminals.

PanelView 550 Screen Setup

ATTENTION: Certain serrings may make viewing
the screen difficult. Do not exlt this-screen until thã
viewing adjustments are acceptable.

Backlight 0n [F2l / Backlight Off [n]
Press Backlight buttons, [F2] and [F7] keys, ro controt the backlight.

Contrast Up IFS¡/ Contrast Down [F8l

Press Contrast butons, [F3J and [F8J keys, to change the contrast of
the display. Repeat for more or less contrast.

Beverse Video [F4l

Press Reverse Video button, [Fa] ke¡ to toggle reverse video (light
text / graphics on a dark background).

Reset Video [F9]

Press Reset Video button, [F9] key, to reset the display to normal
(default setrings).

The [F9] key is also active on the Configuration Mode menu. If the
screen is set to a non-viewable setting, press the left arrow lFll and
right arrow íFll keys simultaneously on the terminal keypad. Then
press [F9] to reset the screen.

Exit [F10]

Press the Exit button, [Ft0] key, to save the display settings and
return to the Configuration Mode menu.

l"

.r'€

sÊF|EET^{ SETLJP
E: a'-t, -
L r -ll-,t

l-lrr

l- rlrl-rf t' ã!. t
l-lp

f,'¿r-.r;¡¡-': ¡
l..l | ,lqrtr

El ac[' -
L r !F,t

t-t ff
l:.r:¡nt i A:.t

fl,:'t,JTr
Fl* ¡.,='1
l..l 1,JÉ:r:,

F9

4F3F2

t- 1 tr1

[:,':lT

?
a
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Configuration Mode Menu 3-13

ReEeÈ
vldeo

lerre(sr

Vldlo þdê

sc
Édènn¡[

S

\J

PanelVlew 900 Screen SetuP

ATTENTION: Certain settings may make viewing
the screen difficult. Do not exit this screen until the
viewing adjustments are acceptable.

Normallntenslty [F1]

Press the Normal Intensity button, [Fl] key on keypad terminals to

adjust the intensity of the display. The intensity is adjusted in steps

with each key press: 35, 40,50,60, 70,80,90, 100. The new setting

takes effect immediately.

Video Mode [F2]

Press the Video Mode button, [F2J key on keypad terminals, to

toggle between normal video (light text / graphics on a dark

background) and reverse video (dark text / graphics on a light
background). The change takes affect immediately. We recommend

normal video.

Screen Saver Mode [F3l

Press the Screen Saver Mode button, IF3ì key on keypad terminals,

to toggle the screen saver On or Off. When On, the screen intensity

is reduced if user input or controller screen changes are not received

within the time specified in the Screen Saver Timeout box.

Screen Saver Timeout [F4]

Press the Screen Saver Timeout button, [F4] key on keypad

terminals, to adjust the period of time before an inactive screen

enters screen saver mode. The timeout is adjusted in steps with each

key press: 5 min., l0 min., 15 min., 20 min., 25 min., 30 min.

I

/i
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3-14 Configuration Mode Menu
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Screen Saver lntenslty IFS]

Press the Screen Saver Intensity button, tF5l key on keypad
terminals, to adjust the screen intensity during screen saver mode.
The intensity is adjusted.in steps with each key press: 0, 35, 40, 50,
60,70, 90,90, 100.

Screen Conditloner Mode [F6l - pVg00 Monochrome Termlnals Onty

Press the Screen Conditioner Mode button, [F6J key on keypad
terminals, to enable or disable the screen conditioner. This
parameter lets you set a daily schedule for condirioning the display
of PV900 monochrome terminals to prevent image bum in.

The conditioning process takes approximately 30 minutes. If the
terminal is active, the maintenance will not start until the terminal is
inactive.

Screen Conditioner Hour [Fll - pV900 Monochrome Termlnals Only

Press the Screen Conditioner Hour button, [F?] key on keypad
terminats, to specify the hour at which to start the screen conditioner.
The hour is adjusted in steps with each key press: 0 -24.

screen conditioner Minute [Fs] - pvg00 Monochrome Terminals Only

Press the Screen Conditioner Minute button, tFSl key on keypad
terminals, to specify the rninute at which to start the screen
conditioner. The time is adjusted in steps with each key press: 0 - 60.

Reset Video [F15J

Press the Reset Video button, [Fl5] key on keypad terminals, to reset
the display to nornal (default setings).

Note: On keypad rerminals, rhe [Fl5J key is also acrive on the
Configuration Mode menu screen. If the screen is set to a
non-viewable setting, press the left arrow liñ'ì and right arrow iFl
keys simultaneously. Then press [Fl5] to reset the screen.

Exit [F16]

Press the Exit button, [Fl6] key on keypad terminals, ro save the
display settings and return to the Configuration Mode menu.
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Configuration Mode Menu 3-15

Printer Setup Select Printer Setup from the Configuration Mode menu to set

parameters for thoie terminals equipped with an RS-232 printer port'

iny printer that supports the IBM enhanced character set can be

connected to the RS-232 printer port.

The Printer Setup option will not appear on the Configuration Mode

menu if the terminal does not have an RS-232 serial port'

Print settings are maintained between power cycles'

are defined in the Terminal

Setup dialog and downloaded with the

PVgm Kevoad Screen shown
Other Díiplays are slmllar

Handshaking [Fll
Press the Handshaking button, [Fl ] on keypad terminals, to specify

the type of handshaking used by the RS-232 port'

¡ None (initial default)

o Hardware

r Software

Communication Parameters [F2l

Press the Communication Parameters button, [F2] on keypad

terminals, to set the communication parameters of the printer port.

Each key press toggles through the available combinations for:

o Parity (Even or Odd)

o Data Bits (7 or 8)

. Stop Bits (l or 2)

Baud Rate [F3]

Press the Baud Rate bunon, [F3] on keypad terminals, to set the baud

rate of the printer port. The baud rate must match the baud rate of

the printer. The baud rate is adjusted with each key press: 1200,

240-0,4800,9600, 19200. The initial default is 9600'

None E Date Eits
stop lits

1200

Prj.ntingr
Top Of

Form

E9

F3

PRINTER SET(JP

1

com¡nicôtlo¡

E2

taÈt þdÊ

ti.. - -
F'r l'

)
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3-15 Configuration Mode Menu

Top of Form [F9]

Press the lop of Form button, [F9] on keypad terminals, to advance
the printer to the top ofthe next page.

Manually adjust the printer to the top of the page before pressing the
Top of Form button. The printer also uses the Perforation Skip Value
(if defined in the Printer Setup of the PanelBuilder Software) when
the Top ofForm button is pressed.

On powerup, the printer is automatically set to top of form.

Port Mode [Fl0J

Press the Port Mode button, [F10] key on keypad terminals, to toggle
the RS-232 port between printer mode and file transfer mode.

The RS-232 port of the terminal must support both printing and
application transfers to switch between these modes.

Exit [Fl6]

Press the Exit button, [Fl6] key on keypad terminals, to save the
printer settings and return to the Configuration Mode menu.

€
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Chaptet 4

l Using a Memory Gard

This chapter describes how to transfer applications between the

PanelView terminal and a PCMCIA memory card.
Chapter Objectives

o loading application from a memory card

o loading application on a memory card

For details on transferring applications between a computer and the

PV550 or PV900 terminal, see the PanelBuilder 550/900

Configuration Software manual (Publication 27 I I -6'0)'

This section shows how to load a application into the terrninal from a

memory card.
Loading Application
from a Memory Card

^ 
ATTENTION: Explosion Hazard - Do not install or

tt remove memory caid unless power has been switched

¡f\ 
off or the area i-s known to be non-hazardous'

To load an application from a memory card:

l. Instalt the memory card in the terminal.

If the terminal does not h¿ve an application loaded, the

Configuration Mode menu automatically appears' Skip step 2'

2. Open the configuration Mode menu by simultaneously pressing

the left and right El arrows (on keypad terminals) or thea

Functlon Keys do not appear on
PV$to Touch Screen Termlnals

Goto Config. Screen button (on touch screen terminals)'

Note: PV550 terminals do not have a Reset Video butlon (Fl5 key)

CONE'IGIJRAIION MODE

Run
Mode

Reget
vl-deo

TERI'ITNÀ.L XNFO
SCREEN STTUP
DÀTE/TIMT
PRTNTER SE:gUP

OPTRLTIONSPRES
:] ETU F'c(ll.,1i.,jr_t l.I I C:.'l' T i ) l,l

E2 FL5
c

Co¡nrn Fault
LTD I.ED
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Þ2 Using a Memory Card

3. Select Memory Card and press Enter fË]1.

####+#t##*#*

ÀPÞLICATIONS ON CÀRD

F1

F2 ResËore from Card

F3 Save tso Card

F4 Erese ./ E.ormât cerd
PV900 Keypad Shown

0lher Displays are Slmllar

4. Press Memory Card Listing, [F1] on keypad terminals, until rhe
application file you want to load is displayed.

5. Press Restore From Card, [F2] key on keypad tenninals, to begin
the transfer.

Because this operation overwrites the current application in the
terminal, you are prompted to abort or continue.

Proceed with downLoad?
Fl - Abort
F2 - Continue

While the transfer is in progress, the term¡nal displays the status.

6. \ilhen the transfer is cornplete, the PanelView terminal checks the
validity of the application, resets and runs the application.

ffi

t
.1t

FILE TRANST'ER STATIJS

**#

In progress ..

Percent Complete

100$50sOB
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Using a Memory Card 4-3

Loading Application
on a Memory Gard

This section shows how to load an application in the terminal onto a
memory card.

To transfer an application to a memory card:

ATTENTION: Explosion Hazard - Do not install or
remove memory card unless power has been switched
offor the area is known to be non-hazardous.

()q/

1. Install the memory card in the terminal.

2. Open the Configuration Mode menu by simultaneously pressing

the left lFñì and right lFl anows (on keypad terminals) or the

Goto Config. Screen button (on touch screen terminals).

CONE'IGUR.A'TION MODE

F8

E2
Run

Mode F15
Reset
Vl.deo

c
comrn Fault
LED LED

PRTSET OPE,RÀTIONS
TERMINÀL INE.O
SCRETN SE,TUP
DÀTE./TIMT
PRTNTTR SETUP

PV9llO Keypad Shown
Other Dlsplays arc Slmllar

3. Select Memory Card and press the enter IF=-ìI key.

#*###+*#####

ÀPPLTCATIONS ON CARD

F1

F2 ResLore from Card

F3 save t,o card

Fd Erese ./ FormaE Cârd

PV900 Keypad Shown
Other Dlsplays an Slmll¡r

)
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H Using a Memory Card

4. Ifnecessary, press Erase / Format Card, [F4] key on keypad

terminals, to format or erase the memory card.

Because this operation erases all data on the mernory card, you

are prompted to abort or continue.

Format erases entire card'
Fl - Abort
F2 - ConÈinue

5. Press Save to Card, [F3J on keypad terminals, to transfer the

application in the terrninal to the card.

If the application file already exists on the memory card, you are

prompted to abort or continue.

the PVA file exist,sr
FL - Abort
F2 - Upl.oad r^rich new PVÀ file

fVhile the transfer is in progress, the terminal displays the status.

I'I LE TRANS FER STATIJS

0t 50s 100t

#*# Percer¡t Complete

In progress

6. When the transfer is cornplete, the application file name appears

in the Applications On Card listing. Press Memory Card Listing,

[FlJ key on keypad terminals, to scroll through the list.

Note: If you uploaded a file that already exists on the memory

card, the uploaded file name is altered with a sequentially

numbered digit as a suffix. For example, Control.pva becornes

Control0.pva

For files with eight character names, the last character is

overwritten by the digit. For example, Motorcon.pva becomes

Motorco0.pva.

(
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Chapter 5
1

)

(

Ghapter Objectives

Running Applications

This chapter describes operating procedures that are common to most
application programs.

. application information
o push button operation

d,. )

i.*J

o numeric entry controls

. screen selectors

o list indicators

o multistateindicators
o bargraph displays

¡ numeric data displays

o message displays

o time or date

o printing

o alarms

The application designer is responsible for documenting the
operation of an application. Before running an application, you
should understand what processes are being controlled and
monitored.

Application lnformation

ATTENTION: Do not press multiple touch screen
objects at the same time. Pressing multiple screen
objects simultaneously may result in unintended
operation.

)

I
a
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5-2 Running Applications

Push Button Operation Screen push buttons function like sirnilar mechanical push buttons.

Push Button

Push buttons can have a variety of appearances. Push buttons may

change their inner text, fill pattern, border or shape when pressed

(each state assigned different attributes).

ON

Border, Whits Fill

r\\\
.SLOWì

Toggle Foreground/
Background

No Border,

Diagonal Fill
Ellipse

White Fill ,€

The following attributes âre common to most push buttons:

o All push buttons are momentarily disabled ( 0.5 second) after

screen changes. This prevents multiple buttons, in the same

location on different screens, from being pressed inadvertently.

r All buttons must be released on the previous screen before

buttons can be pressed on the new screen.

o Momentary push buttons are assigned a hold time. The hold time
maintains the pressed state so that each change of state can be

read by the controller at least once. The hold time varies between

0 and I second depending upon the configured setting.

tud|l¡l ffiAlafila,úcymt
g

STOP
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Runnlng Applications H

Control Lists
I

Control lists perform functions simila¡ to push buttons. They can
modify either individual bits or values at a controller address.

Cüßor lndlcates selected llem

Veillcal bar lndlcales actlve conlrol list

Active List ltem

Active item is highlighted.

Active Control Llst

Has a vertical indicator bar on left side of list. Only I control list or
numeric entry cursor point is active on a screen. Activate a control
Iist by touching the object (touch screen only), pressing the assigned
function key, or using the left lEJl or right El arrows to move rhe

indicator bar between control lists and numeric cursor points.

To activate a control list:
o touch the object (touch screen only)
. orpress the assigned function key
o or on a screen with rnultiple control lists or numeric cursor points,

press the left or right IFFìÌ arrows to move the indicator bar
between the objects.

ME
Moves lhê vertlcal bar

select¡on

()
,ú

EEg= eBe
Erc=r
I .t¡ otl -!

@
Ef

E
tr¡

u¡trttrt
T3Eæ
t3c3E3

ffi@

t¡lllLü

rnDÐllrt
lratlll l-Yll

OÞr lotD.r â

clc- llopÞ.r a

-.
I

\ flotttr
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5-4 Running Applications

i1ri,.

Cursot

Indicates the item selected. Move the cursor up or down the control
list using the up l[E]l and down arrows lF]. Cursor operation is

configured by the application designer. If the cursor is at the first or
last item in a control list, pressing the up arrow key (when at top) or
down arrow key (when at bottom) will either:

. cause no movement of the cursor, or

o rnove cursor to the top or bottom of the list.

If the list contains more items than can appear at one time, the list
will scroll. If the cursor is at the top or bottom of a scrolling list, the

list scrolls one row at a time as the arrow keys are pressed.

List Keys - PV900 Terminals Only

PV900 touch screen terminals require list keys on the screen to move
the cursor in a control list and select entries. The following table
shows the available list keys.

List Key Descdptlon

I \ mE

Æ

.¿,

V

-

^
v

t

(-

Moves lhe cursor to the previous ilem in lhe li$.

Moves the cursor lo the next item in lhe list.

Moves lhe cursor lo the first item in the lisl,

Moves the cursor to lhe lasl ilem in the lisl.

Moves the cursor up one page in a scrolling list.

Moves the cursor down one page in a scrolling list.

Relums the cursor to lhe cunenlly highlighted selection.

Confirms a selection and sends the value to the controller if Wdte

on Enter was configured for the

conlrol list.

ilatmlnl
lr¿tlll Löl
tl¡ll ù!l

gllll¡tsl

l¡2 tlll lñl

Enter

Backspace

Page Down

Page Up

End

Home

ilove Down

Move Up

Type
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Running Applications H

Slale I
Stelo 2

Slata 3

State I

Þ StateS

Staþ |

Stale I

Slate 3

State 4

State 2 Stale 2

Cursor - Piloted Control Lists

On a piloted control list, some items are under controller operation
only.In addition, some items may be designated as inactive. You
cannot select controller items or inactive items. In both cases, the
cursor appears as a hollow anow head when you select the item.

Aclive +
State lnaclive -->

Slate
Acl¡ve -'+

Cursor at stale 2,
an aclivo stale

Cursor at inaclive slatg 3.
Gursor changes and highlight
rcmains in original posilion.

Cußor al aclive slale 4.
Cuaorchanges back and
highlight moves lo seleclion.

l)
'"L,/

ïb select an ¡tem on a control list:
l. Select the control list by:

- touching the object (touch screens only)

- or pressing its function key

- or pressing the left FTI or right FFl arrow keys until the
control list has a vertical bar indicating that it is active.

2. Move the cursor up or down the control list using the up lE or
down E arrows. If the cursor appears as a hollow arrow head,
the item cannot be selected.

3. Depending on the application design, you may or may not have to
press Enter to enter the selection indicated by the cursor.
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5-6 Running Applications

Numeric Entry Controls Tlvo types of controls allow numeric value at a tag address: Cursor

Point and Keypad Enable button.

Numeric Entry Cursor Point

Cursor points appear as a box. A vertical line on the left side of the

box appears when the cursor point is selected. Data is entered in a

scratchpad.

Keypad Enable Button

A keypad enable button appears like a standard push button. The

data displayed in the button is the last value sent to the button's tag

address. When selected, a numeric entry scratchpad is displayed.

Scratchpad

Both controls display a numeric entry scratchpad in the center of the

screen. The scratchpad shows the range of values that can be

entered in the data entry field.

Cuilenl
Value

Ranç

Keypad Temlnal Søatchpad

PV900 Touch Soeen ScnlchPad

During data entry wait until the number you enter appears in the

scratchpad before entering the next number.

Cursor Polnt

Actlve Cursor

34962

ENTER

VALUE

367

€

45

8f,81tr]EEEfEÙtr] raElç-r
Ef E Ef E tr} E Etr] _IlJ_

dhrÆtEU

EEÐ83
c3c3E
I]EE3
Ef,EG
Ef:ãl

Press Fl to Enler New Speed
Cunent Speed = 100 FPM

Motorl

-.-rari

¡8.Ë U¡¡ú !

cC

9

3
6

o

I

2
5

7

l_

4

I ilaaaaaaw q ,alaaalãml I
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To enter a value using a cursor point:

1. Select the cursor point by:

r touching the object (touch screens only)
o pressing the associated function key

o pressing the left lEl or right EÌ arrorvs until the cursor point
shows a vertical bar

2. Press Enter or type the first digit of the number you want to enter.

Ij

3. Enter the value using the terminal keypad and press Enter.

To enter a value using a keypad enable button:

1. Press the keypad enable button.

The scratchpad opens.

2. Enter the value using the terminal keypad and press Enter.

To change an entry on a scratchpad:

1. Press the backspace El key to delete one character at a time.

2. Enter the new value and press Enter.

To cancel a scratchpad:

1. Press the backspace key to delete one character at a time.

2. lVhen pressing backspace in an empty scratchpad (value = 0), the
scratchpad is removed.
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5-8 Running Applications

Screen Selectors

Scræn Llst Selælo¡

Vedlcal bar
sctlve scresn

Goto or
Retürn Scre€n Buttons

The 2 types of screen selector controls are Screen List Selectors and

Screen Buttons.

Goto and Return screen buttons can have a variety of appearances

such as unique inner text, fill pattern, border or shape. Return type
screen buttons display the previous screen. Goto buttons display the

assigned screen.

Screen lists display a list of application screens. The selected screen

is highlighted.

To activate a screen list:
¡ touch the object (touch screen only)
o or press the assigned function key

. or on a screen with multiple screen lists, press the left fE or
right lEì arrow key until a vertical bar appears.

To select an item on a screen list:

1. Move the cursor up or down the screen list using the up iFiì and

down lffil arows.

2. Press Enter to enter the selection.

The selected screen is displayed.

i ,)€

., -,/(

ÏAÎ,IK
SCREEN

PREVIOIJS

SCBEEN

Pøcllfat fioAlcn Bradley@
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Running Applications 5-9

l

.,1

I

Cursor Operation

Cursor operation is configured by the application designer. If the
cursor is at the first or last item in a screen list, pressing the up arTow
key (when at top) or down a¡row key (when at bottom) will either:
o cause no movement of the cursor, or
o move cursor to the top or bottom of the list.

L)ùJ

/

If a screen list contains more items than can appear at one time, the
list will scroll. If the cursor is at the top or bottom of a scrolling list,
the list scrolls one row at a time as the up/down arows are pressed.

Llst Keys - PV900 Terminals Only

PV900 touch screen terminals require list keys on the screen to move
the cursor and select an entry in a screen list. The following table
shows the available list keys.

Llst Descriptlon

^

v

-

-

â

v

(-,

Moves the cursor lo lhe previous item in the lisl.

Moves lhe cursor lo the nexl item in the lisl.

Moves the cursor l0 the l¡rst item ¡n the list.

Moves lhe cursor to the last item in the l¡st.

Moves the cursor up one page in a scrolling lisL

Moves the cursor down one page in a scrolling list.

Retums lhe cursor to the cunently highlighled selætion.

Gonlirms a selection and displays the screen.Enter

Backspace

Page Down

Page Up

End

Homs

Move Down

Move Up

Type

C
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5-10 Running Applications

List lndicators

Multistate lndicators

Bar Graph Displays

Llsl lndlcator

Curent slatus
ls hlghllghted

List indicators highlight an item fronr a list depending upon the

status of either a bit or value at a conEoller address.

An indicator list may have a maximum of 255 entries. The list
automatically scrolls to display the status of an item.

Note: List indicators do not have a cursor > like control or screen

selector lists do.

Multistate indicators display the status of either a bit or value at a

controller address.

Multistate indicators can have a variety of appearances. In addition,

muttistate indicators may change their inner text, fill pattern, or
graphic with each state (each state assigned different attributes).

Each indicator may have up to 500 states. Here are a few examples.

€

ÏEMP
LOW @ =ìæ;---\:----;

HEAT ON

Toggle Foreground/
Background

Border, White Fill Cross Hatch Ellipse Gnphic with Texl

Bar graphs provide a graphical representation of a va¡iable value.

Bar graphs can appear with or without scales and border, and can

have a variety of rectangular shapes and fill pattems.

200

VeilicalGraphs
Vadous Fills
With Scalo

F 100

t-
F

IE,
Vedlcal Graph

Solld Fill
W'rh ScalE

VerlicalGraph
Halched Fill

No ScalE

#F -200

-10 0 +10

2 HorlzonlalGraphs
Difforent Fill
Wilh Scale

(

_l
MIXEB

ON

MIXER

SPEEO

0l
[ow

tf,gh

Mir€?

@

OFF
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Running Applications 5-11

Numeric Data Displays Numeric Data Displays may appear with or without supporting text.

Flow = 37 Gallons 000239.45

Depending on the application design, displayed data may:

o be zero filled
o have fixed, floating or no decimal point

o have different field widths (number of digits)

ve

o be scaled.

Message Displays Message displays contain alphanumeric characters and are displayed
when triggered by â controller. The message display can be any size

and will not overlap other controls. Messages may contain:

o alphanumeric text

o variable data

o graphics

o time and date.

Time or Date Time and date information can appear as a separate item or in some

control / display objects (push buttons, multistate indicators, message

displays, or data displays). Time and date can appear with or
without supporting text.

The date can have a variety of formats.

l)iLt

MontMDayffear
71u95

Day/Monthffear
3Pl95

Year/ÞlontlfDay
95nß

12 Hour Format
2:56

24 Hour Format
14:56

With Seconds

14:56:29

Wilh Leading Zeroes
07/03/95

With 4 Digit Year

3n/1995

Wilh User-
Delined Separator

7'3'95

With TÌme Zone & ïme
Standard Desþnalions

2:56 PM CST

With Leading Zeroes
02:5ô

With User-
Defined Separator

14'56'29

The time can also have a variety of formats.

I
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5-12 Running Applications

Printing

Alarms

Terrninals equipped with an RS-232 printer port can print:

r triggered messages in a Message Display
o triggered states of a Multistate Indicator
o alarm messages

o alarm history

Text is printed without formatting options. Print attributes for objects
and alarms a¡e defined in the application.

Printing is a background operation. While printing, the terminal
continues to update and you can perform other terminal operations.

The terminal prints messages in the same order they are received.If
the print buffer is full, the terminal displays a gueue full waming
message. New print requests are aborted.

The print queue is not maintained between power cycles. Any
messages in the queue when the terminalis reset are cleared.

Applications that support alarms may contain:

o Alarm Banner display that pops up when alarm is triggered

o Alarrn buttons that enable the operator to act on an alarm

- Print Alarm

- Acknowledge Alarm

- Clear Alarm

- Acknowledge All

o Alarm History that records all alarms

- Print History button

- Clear History button

Alarm configurations are application dependent. Consult your
application designer for details on how to handle alarms for your
application.

*)€

ìl
...-,,"\

Publicalion 2711-ô.1



I
:l

F

t
ù chapter 6

)

\

lnstalling the PV55O Terminal

Chapter Objectives This chapter describes how to mount the PV550 terminal in a panel
or enclosure

r Series C terminals

o enclosures

o mounting dimensions

¡ clearances

o cutout dimensions

o installing the PV550 in a panel

Series C (or higher) PV550 terminals are certified for Class I
Division 2 Hazardous Locations.

I

,fi.J

Series C Terminals

Enclosures

ATTENTION: In Class I, Division 2 Hazardous
locations, the PanelView 550 terminal must be wired
per the National Electric Code and/or Canadian
Electric Code as it applies to hazardous locations.

Series C tenninals have an operating temperature code of T2
(maximum operating temperature is 300"C or 572'F). Install Series

C terminals in environments where atmospheric gases do not have

ignition temperatures less than 300oC (572"F).

Mount the PV550 terminal in a panel or enclosure to protect the
internal circuitry. The terminal meets NEMA Type 12 / 13 and 4X
(indoor use) ratings only when rnounted in a panel or enclosure with
the equivalent rating.

Allow enough space within the enclosure for adequate ventilation.
Consider heat produced by other devices in the enclosure. The
ambient temperature around the terminal must be between 0o and

55" C (32' and l3l" F).

Make provisions for accessing the back panel of the terminal for
wiring, routine maintenance, installing a memory card, and

troubleshooting.

Publlcalion 2711-6.1
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6-2 lnstalling the PV550 Terminal

Hequired Tools

Mounting Dimensions

ts

Other than the tools required to make the panel cutout, the tools
required for PV550 installation are:

o 7mm (M4) deep well socket wrench or nut driver
o small slotted screwdriver
r torgue wrench (in. / lbs).

Figure 6.1 shows mounting dirnensions for the pV550 terminal.

Flgure 6.1
PV550 Mounting Dlmensions

Front Vlew

265.9 mm
(10.47 in.)

Top Vlew

(

mm
in)

G)

mm
in.)

86.
mm

(4, 17 in.)

200 mm

card.-f"

'l
I

g

À@@@
@@@ @@

Alc,r.&trrtlrmì\ú s0Fr¡cl&r

@@
@@

E
æ
G

MG
æE
mm
Eæ

FÊMOVE TAPE AFTEñ WIRINô
æA#$*lTlå ¡ øf - z ttttr L r Të ùr
NACH ANSCHLUß DAS KLEBEBAND ABZIEHEN
EttLE:\rÉF t¡ BANDE DE PROÍECT|ON APRES
LE CAB]IGÉ
OUIÎAF IÂ CINTA DESPUES OE HACER !.A CONEXION

DOPO ILCABI.-AGGIOBIMUOVERE

ill ililtil

Crrd
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lnstalling the PV550 Terminal 6-3

l,
ì

Clearances Allow adequate space for mounting, air flow, maintenance, memory
card and legend insert installation. See Figure 6.2.

Figure
PV550

0.2
Mountlng Clearances

Side, Top and Bottom Clea¡ance¡ Leave 25 mm (1 in.)
for Mounting and Air Flowt

trilr

ìi
l'
i!,

Á")sq.t

Leave 25 mm (l in.)
for Mounting and Air Flow

Leave 38 mm (1.5 in.)
for Mounling and Legend lnseils

- Leave 25 mm (1 in.)
for Mounling and Air Flow

Eack Clearance

86.1 mm

200 mm
in.)

memorycard.
ls

(4. 7l

TERMINALCUTOUT
Use Full Size Template shipped with Terminal

Front View

BEMOVE TAPE AFIER wlRING
ß4fi¡¡l7ll¡ø?-7Èttrr t r Tå rr
NACH A}'ISCHIUO ÞA3 KI€BEAÁND AA¿EHEN
ENLEVER I.A BANOE DE PFOTECNON APNES
LE CABI.A6E
OUllAN LA CINTA OESPUES ÞE HACER I-A CONÊXIOÑ
FIMUOVÊRE IL NASTFO DOPO IL

ilt il

ørú

Publicaüon 2711{.1



i14r,.

6-4 lnstalling the PV550 Terminal

Cutout Dimensions

3.3 mm
(0.13

6.3
Panel Cutout Dlmensions

Use the full size cutout template shipped with the PV550 terminal to

mark the cutout dimensions. Figure 6.3 provides a reduced cutout

with dimensions.

.i

Figure
PV550

242.57 nm
(e.5s in.)

I90.8 mm
(7,51 in.)

10ô.4 mm
(4.19 in.)

+84.6 mm
(3.33 in.)

25.9 mm
(1.02 in,)

4.8 mm
(0.188 in.)

FRONT
Recommended Panel Cutout Dimensions

3.3 mm
(0.13 in.)

150.1 mm
(5,e1 in.)

143.8 mm

{s.66 in.) )€

.- r(
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lnstalling the PV550 Terminal 6-5

i

.t l
lnstalling the
PV550 in a Panel

To install the PanelYiew 550 terminal in a panel:

ATTENTION: Disconnect all electrical power from
the panel before making cutout.

Make sure the area around the panel cutout is clear.

Take precautions so that metal cuttings do not enter any
components that may already be installed in panel.

Failure to follow this warning may result in personal
injury or damage to the panel components.

,#r, )

ot¡¡Y

l. Cut an opening in the panel using the panel cutout. Remove
sharp edges or burrs.

2. Make sure the terminal sealing gasket is properly positioned on
the terminal. This gasket forms a compression type seal. Do not
use sealing compounds.

Legend Strlp
Adheslve Tape Seallng Gasket

3. Check that the ends of the legend strips are secured to the legend

strip adhesive.

4. Place the terminal in the panel cutout.

5. Verify that the opening is the proper size to clear the bezel and to
allow the gasket to contact the panel.

6. Make sure the ends of the legend inserts are positioned behind the
panel cutout.

^. 
OANAfi ffi
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6-6 lnstalling the PV550 Terminal

7. Install the 6 self-locking nuts, hand tight.

@
ùlounting Studs (3 lop / 3 Botlom)

Prolecllve
¡nstallatlon Label

o

^*- Self-locklng Nuts

S- (6 used,I prcvlded)

8. Alternately tighten the self-locking nuts until the terminal is held

firmly against the panel. Tighten nuts to a torque of l0
inch-pounds. Do not over-tighten nuts.

A ATTENTION: Mounting nuts lxust be tightened to a
torque of l0 inch-pounds to provide a proper seal and
to prevent potential darnage to the terminâ!.
Allen-Bradley assumes no responsibility for water or
chemical damage to the terminal or other equipment
within the enclosure because of improper installation.

¡| ATTENTION: Failure to remove the protective
,t installation labelcovering the top vents could result in

¿f\ 
overheating anddamageio the tèrminal.

)€

9. Remove the protective installation label covering the top vents of
the terminal.

Publication 27.11-6.1
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Chapter Objectives

Hazardous Locations

Enclosures

tnstalling the PV9OO Terminal

This chapter describes how to mount the PV900 monochrome and

color terminals in a panel or enclosure

r hazardous locations

o enclosures

uired tools

o mounting dimensions

r clearances

. cutout dimensions

o installing the PV900 in a panel

The following PanelView 900 terminals are certified for Class I

Division 2 Hazardous Locations.

o PanelView 900 monochrome terminals, Series C or higher

o PanelView 900 color terminals, Series A or higher

ATTENTION: In Class I, Division 2 Hazardous
locations, the PanelView 900 ter¡ninal must be wired
oer the National Electric Code and/or Canadian
blectric Code as it appties to hazardous locations.

These terminals have an operating temperature code of T4
(maximum operating temperature is 135"C or 275"F). Install the

terminals in environments where atmospheric gases do not have

ignition temperatures less than 135"C(275'F).

The PV900 terminal must be mounted in an environment that

provides IEC-1131-2 Pollution degree 2 protection.

Mount the PV900 terminal in a panel or enclosure to protect the

internal circuitry. The terminal meets NEMA T}pe l2l13 and 4X
(indoor use) ratings only when mounted in a panel or enclosure with

the equivalent rating.

Allow enough space within the enclosure for adequate ventilation.

Consider heat produced by other devices in the enclosure. The

ambient temperature around the terminals must be:

r 0o and 50oC (32' and 122"F) for PV900 monochrome terminals

¡ 0" and 55oC (32' and l3l "F) for PV900 color terminals

Make provisions for accessing the back panel of the terminal for
wiring, routine maintenance, installing a memory card, and

troubleshooting.

Publication 2711-6.1



7-2 lnslalling the PV900 Terminal

Required Tools

Mounting Dimensions

Approximately 203 mm
(8.0 inches) is required
to load a memory card.

Other than the tools required to make the panel cutout, the tools

required for PV900 installation are:

o small slotted screwdriver

o torque wrench (in. / lbs) with slotted or phillips head driver

Figures 7.1 and 7.2 shows mounting dimensions for the PV900
monoch¡ome and color terminals.

Figure
PV9Of}

7.1
Touch Termlnal Mounting DlmEnsions

248.9 mm
(9.80 in.)

(
)

336.3
(13.24 in.)

Top Vlew

6.9 mm
(.27 in.)

89.9 mm
in.)

111.8 mm
(4.40 in.)

(3.s4

i

Crd

't

Pu¡tlliet 900Allanåndcym

Publication 27116.1
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lnstalling the PV900 Terminal 7-3

Figure
PV900

7.2
Keypad Termlnal Mountlng Dlmensions

405.9 mm
(15.97 in.)

Top View

Note: For PanelView 900 GolorTerminals, add 2 mm (.08 inches) to the depth dimensions

248.9 mm

6.9 mm
(.27 in.)

111.8 mm
(4.40 in.)

Approximalely 203 mm
(8.0 inches) is required
lo load a memory card.

89,9 mm
in.)

Ctrd

EEmE@E@@É@ffiEmm@m

<-

Þ
v
E
F

13EEÐ
EGES
MMEÐ
ElmG

Pr/rfllfi¿t gtOrmr\g
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74 lnstalling the PV900 Terminal

Clearances Allow adequate space for mounting, air flow, maintenance, memory
card and legend strip installation. See Figure 7.3.

lmportant: If using a memory card, allow a back clearance to load
the card.

7.3
Mountlng Clearances

Slde, Top and Bottom Clearances

Leave 25 mm (l in.)
lu Mounling and Air Flow

Leave 38 mm (1.5 in.)
lor Mounling and Wiring Connections

Figure
PV900

Leave 25 mm (1 in.)
for Mounling and Air Flow

For keypad lerminals,leava 38 mm (1.5 in)
tor Mount¡ng, Ak Flow , and Legend lnsert

Toudr screen leminals require 25 mm (1 in)

6.9 mm
(0.27 in.)

-T-
89.9 mm
(3.54 in,)

I
Back Clearance

Crrd

trt'f;ä'tXf'gåii'ä
lo load a memory cald.

I

I

l

TERMINALCUTOUT
Use Full Size Template shipped with Terminal

Front View

Publication 27ff-6.1
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lnstalling the PV900 Terminal 7-5

f^) Cutout Dimensions Use the full size templates provided with the terminal to mark the
cutout dimensions. Figure 7.4 provides reduced size versions of the
cutouts with dimensions.

Flgure
PVgOO

7.4
Panel Cutout Dimenslons

PV900 Keypad Termlnals

223.8 mm
in.)

223.8 mm
in.)

374.6 mm
(14.75 in.)

r)v
PV900 ïouch Screen Termlnals

304.8 mm
(12.001n.)

Feæmmended Panel Cut0ut Dimensions

Ræommended Panel Cut-Oul Dimenslons

Publ¡cetion 27li-6.1
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7-€ lnslalling the PV900 Terminal

lnstalling the
PV900 in a Panel

To install thePV900 monochrome or color terminal in a panel:

ATTENTION: Disconnect all electrical power from
the panel before making cutout.

Make sure the area around the panel cutout is clear.

Take precautions so that metal cuttings do not enter any
compõnents that may already be installed in panel.

Failure to follow this warning may result in personal
injury or damage to the panel components.

A
l. Cut an opening in the panel using the panel cutout provided with

the terminal. Remove any sharp edges or burrs.

2. Make sure the terminal sealing gasket is properly positioned on

the terminal as shown below. This gasket forms a compression

type seal. Do not use sealing compounds.

Sealing Gasket

3. Although the keypad legend strip can be installed at any time, we

recommend that you install it after the terminal is installed.

4. Place the terminal in the panel cutout.

Publication 2711-6.1
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Chapter Objectives

Wiring and
Safety Guidelines

DH-485 Terminal Gonnections

This chapter describes connections for the DH-485 versions of the

PV550 and PV900 (monochrome and color) terminals.

o wiring and safety guidelines

o DH-485 connectors

o connecting to a DH-485 network

o connecting to a hand-held terminal

o connecting a computer

o connecting a printer

Use publication NFPA 708, Electrical Safety Requirements for
Employee Workplaces when wiring the PV550 and PV900 terminals.
In addition to the NFPA general guidelines:

. route communication cables to the terminals by a separate path

from incoming power.

ATTENTIONI Do not run signal wiring and power
wiring in the same conduit.

o where power and communication lines must cross, they should
cross at right angles. Communication lines can be installed in the

same conduit as low level DC VO lines (less than l0 volts).

d4)'t*'

)
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8-2 DH-485 Terminal Connections

l¡

r:

ì
:

¡

DH-485 Connectors

RS-232 P¡lnter Porl

Catalog No. 2711-8543, -K540

DH.485

DH4SS SLC Conmunlcations Port

Programming Conneclor

The DH-485 versions of the PanelView 550 and 900 (monochrome

and color) terminals are available with either two DH'485 ports or
two DH-485 ports and one RS-232 printer port.

The A2 versions (2711-BSA2, -K542, -T9A2, -K942) of the

DH-485 terminals have two DH-485 ports.

o DH-485 Communications Port

Use to cornmunicate with single or multiple SLC controllers over
a DH-485 network.

o DH-485 SLC Programm¡ng Connector

Use to upload / download applications with a computer through a

Personal Computer Interface Converter Kit (Catalog No.
1747-PlC). Also connects an SLC programming device such as

Hand-Held Terminal (Catalog No. 1747-PTl).

Both connectors are daisy chained together, the difference is in the

connector types.

The A3 and C3 versions (271l-8543, -K543, -T943, -K943,
-T9C3, -K9C3) of the DH-485 terminals have two DH-485 ports and

one RS-232 printer port.

. RS-232 Printer Port
Use to connect a printer to the terminal.

Calatog No. 271.|-T943, .K943, -TgC3, -KgC3
Keypad (2711.K943) 6hown

l

RS-232 Pdnler Port

,.É

:r-.,r(

0H.485 SLC
Programmlng Connector

0H485
Communicatlons Porl

,.Dffi

ffi

æ
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DH-485 Terminal Connections H

cc

I

!

ffi

gãgËãt.5ð

----_igä

( ')) Gonnecting to Single SLC
(Point-to-Point)

If connecting the terminal to a single SLC use one of these cables:

o I foot (0.30 meter) Catalog No. 1747-Cll
o 6 foot (1.83 meter) Catalog No. 1747-Cl0

c 2O foot (6.1 meter) Catalog No. 1747-C20

Fioure 8,1
oä-¿gs Connectlon to sLC (Po¡nþto-Polnt)

Catalog No, 2f1l-8542,
.t942,

Pin fl

Pin il8

.K543,

DH-085
Commún¡callons Port

lo PV550/PV900 Termlnal
&Pln Female Plug

....-.-ffiE.==..-nr- 
cable, 6 feet (1.83 meters) calalog No. 1747{10

I I :lll[ I I I l: cable,lloot(0'30meter)calalogNo'1747'cll

W Cable,20 leet (6.1 metet) Calalog No. 1747.C20

Conneclion Dlagnm

Connect To:

sLc

sLc€o0
Communiætlons Connector

Pin #1

Pin #8
Side shown is
opposile latch

To SLC Communicallon¡ Connec'tor
8-Pin Male, llodular Plug

,),tct

i
:i

:1r

I
i
il

Pln #

The DH-485 connectors are not electrically isolated. If electrical

isolation is required, use Link Couplers (Catalog No. 1747-AIC)

shown in Figure 8.2.

1

2

3

4

5

6

7

I

li!-t
1

2
3
4
5
6
7
I

A ATTENTION: Electrical isolation using Link
Couplers (Catalog No. 1747-AIC) is required where
the distanòe betwéen the PV550ÆVg00terminal and
the SLC is greater than 20 feet (6.1 meters).

,)
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8-4 DH-485 Terminal Connections

Connectino to
DH-485 Neúvork

Figure 8.2 shows how to connect the terminal to multiple SLC
controllers over a DH-485 network.

FlEure 8.2
DH"485 Connectlons lo an SLC Network

Llnk Gouoler
caralog No. l?¡z-n¡c

Network Wlth Llnk Couplers

sLc

\

\ c.bt, -8543,.K5A3,
Referto SLC
User Manual

.KgCr
Shown

I

Power
or 1747.NP1

/ l;|.\
{i:'.:rip

Belden 9842 Cable
catalog No. 1747.C10
calalog ¡¡0. 1747.C11
Calalog No. 1741.C20
Sæ Flgure 8.1

stc 5/01

Important: The DH-485 network cable requires proper shielding,
grounding, and rermination. Éefer to pàta Highway /
Data Highway Plus lData Highway-485 Cable
Installation Manual (Publication No. 177 0-6.2.2).

----#---s--
---+--*+-)I

ülmlFFffif,ffit

a

t-
il

¡ü

E

W¡

ffinm
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DH-485 Terminal Connections 8-5

Connecting a
Hand-Held Terminal

To connect a Hand-Held terminal (HHT) to the PV550 or PV900

terminal, use cable (Catalog No. 1747-Cl0). One end of the cable

connects to the HHT connector and the other end connects to the

DH-485 programming connector on the terminal. All power is

supplied to the HHT through the cable.

Important: The PV550/PV900 terminal must be connected to an

SLC, DH-485 network, or power supply. This
connection provides power for the HHT. See Figure 8.4.

Connectlon to Hand-Held Termlnal

Catalog No.27t1.8542,.K542, .T9A2, .K9A2, .T9C3, -K9C3

ïouch Screen Shown

Hand-Held Termlnal
N0.1747-PTl

To DH"485
Programmlng Connector

(¡
'[.j

DH"{85
Programmlng Connector

DH"{85 Conmunlcatlons Port
Musl be connecled to an SLC, network, or
wallmounl powel supply (Catalog No.
1747-NP1it0 provide power lot lhe HlfL

Gable,6 feet (l.8il melers) Calalog No. 1747€10

rõE¡ì

L_

Hffi

(E o(Ð

(D (9

e o

Publlcafrn 2?11-6.1



!l:;::.

H DH-485 Terminal Conneclions

Connecting a Computer On DH-485 terminals, PanelView applications are transfened:

o through the DH-485 programming connector directly to the

PV550/PV900 terminal.

. through any node on a DH-485 network.

To connect a computer to the PV550/PV900 terminal, use:

o one of these cables (same cables used to transfer applications

from APS Software to an SLC)

I foot (0.30 meter) Catalog No. 1747-Cll
6 feet (1.83 meters) Catalog No, 1747-Cl0
20 feet (6.1 meters) Catalog No. 1747-C20

o Personal Computer Interface Converter (Catalog No. 1747-PIC)

The PIC connects to the computer. The cable connects the PIC to
the DH-485 prograrnming connector.

lnterface Converter Operation

The Personal Cornputer Interface Converter (Catalog No. 1747-PIC)

receives power from a controller through the DH-485 connections.
When connecting a personal computer directly to a PV550/PV900
terminal without a controller connected, you need a power supply
(Catalog No. 174?-NPl). The power supply connects to the DH-485
communications connector with the same cables used to connect an

SLC (see Figure 8.4).

lmportant: The terminal must be connected to an SLC, DH-485
network, or power supply (Catalog No. 1747-NPl).
This connection provides power for the PlC.

Connecting Earth Ground on PV900 Color Terminals

When using the 1747-PlC converter with the PV900 color terminals,
you must connect the Earth Cround terminal on the back of the color
terminal to Earth Ground.

Connect the Earth Ground terminal using 14 Gauge stranded wire no

longer than I meter (40 inches).

Earth Ground Te¡mlnal
PV900 GolorTermlnals

:..,É
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DH-485 Terminal Connections 8-7

E'åll;:L',ln a computer to DH-48s connector
Uslng a Power SuþplY

Personal Computer

Personal Computer

Calalog I'lo. 2711-8542,
.TgA2,

To 0H485
Programmlng Connector

lo DH"485
Programmlng Gonnector

-K543,

To DH-485
Commun¡cations

To DH-485
Communications Porl

sLc 500
Wallmount Supply

Catalog No.1747-NPl

Porl

@u--m

()
'lùJ

Personal Computer
lnterlace Converter Klt
(caralog No.174?-PlC)

Pln to 9 Pln Adapter
(lf requlrcd)

\l'\ 
c.bl. lsr. Flowe 8.lIl

6 feet (1.83 metèrc) Caialog Nó.1747'C10
1 footi0.30 meter)'Cat¡log No. 1147'C11

20 leetl6.t neters) Gatalog No. 1747'G20

Fioure 8.5
Cõnnectino a Comouter to 0H485 Connector
Uslng a Dií-¡gs Poi,vered Devlce

!
I

!
ri

.i

1.

'-!

t

Catalog No.2711 -K5A2, -8543, -K543,
.T942, .K9C3

Keypad

sLc-500
of

DH-485 Netwotk

25

<--.-.--__->

t
I

Personal ComPuter
lntelace Conveiter Kit
(caralog No.1747-PlC)

\ aro,r,a*rtgweag:/
6 leet l1.8il metàrs) Ca[alog No. 1747'C10
t lootT0S(¡ meterlcetalog No. 1747411

20 hell6.l meters) Cetalog No,1747{,20

)

Y

PanelBullde¡
550/900

I
u

t-
ffi

PanelBullder
550/900

I

t-
ffi

a

a I

o

Noto: Tho c0mDutor can connecl lo any node on lhe
network. lt is nót nec€ssary lo d¡rec{y ¿lnnecl lho compuler lo
the PV550 or PV900 terminal,
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8-8 DH-485 Terninal Connections

Connecting a Pr¡nter The A3 and C3 versions of the (271l-8543, -K543, -T9A3, -K943,
-T9C3, -K9C3) of the DH-485 rerminals have an RS-232 printer
port. Use this port to connect a printer that suppofs the IBM
enhanced character set to the terminal.

Communication parameters for the RS-232 printer port are set on
Printer Setup Screen of the Configuration Mode menu.

To connect a printer to the RS-232 printer port of the the A3 or C3
terminals, use one of these cables:

o 16.4 foot (5 meter) Catalog No. 27ll-NCl3
. 32.7 foot (10 meter) Catalog No. 27l l-NC14
. l0 foot (3 meter) Catalog No.2706-NC13

Figure 8.6 shows the printer connection.

Figure 8,6
Connecting a Printer to a 0H.485 Teminal

Caþlog No. 271f .8543, -KSA3,
.T943, .KgA3, -fgc3,.K9C3

Touch Scræn (2711-T943) Shown

o

Prlnter

To RS-232 Pod

É
tu

o(3

oo

1o BS-232 Prlnter Port

I Pln lo 25 Pin Adapler
(if required)

ñ
RS-232 Communications Cable

Catalog No.2711.NCt3
Câtalog No.27f1-NC14
Calalog N0,2706-NC13

il

il

ß

ffi

ì. .'\
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êhapter 9

Chapter Objectives

RS-232 Terminal Gonnections

This chapter describes connections for the RS-232 versions of the

PV550 and PV900 (monochrorne and color) terminals.

r wiring and safety guidelines

r RS-232 ports

Wiring and
Safety Guidelines

o connecting a computer

o connecting to â DH Plus network

o connecting a printer

Use publication NFPA 70E, Elecrical Safety Requirements for
Employee Vforkplaces when wiring the PV550 and PV900 terminals.

In addition to the NFPA general guidelines:

o route communication cables to the terminals by a separate path

from incoming power.

ATTENTION: Do not run signal wiring and power
wiring in the same conduit.

o where power and communication lines must cross' they should

cross at right angles. Communication lines can be installed in the

same conduit as low level DC I/O lines (less than l0 volts).

r grounding minimizes noise from Electromagnetic Interference

(EMI) and is a safety measure in electrical installations. To avoid

EMI, shield and ground cable at one end.

o use the N
Protection Association of Boston as a source for grounding.

I)
'{t*t

)
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9-2 HS-232 Terminal Connections

RS-232 Ports The RS-232 versions of the PV550 and PV900 (rnonochrome and
color) terminals are available with either one or two RS-232 ports.

The A5 versions (2711-8545, -K545, -T945, -K9A5) of the
RS-232 terminals have one RS-232 porr. This single port:
¡ Communicates with a single SLC 5/03, S/04 Controller

The RS-232 porr connecrs to rhe Channel 0 port of an SLC 5/03,
5/04 controller for point-to-point communications.

o Uploads/Downloads Applications
Applications are transferred between the RS-232 port of the
terminal and the RS-232 port of a computer.

Catalog No. 27l1.TgA5,.KgAs
Touch Screen (2711.T9A5) Shown

Gatalog No. 271'|.BSA5, .K545

RS-232 Poñ

Catalog No. 271.|.8549, .K549

RS-232 Communlcatlons Port

@

The A9 and C9 versions (271l-8549, -K549, -T949, -K9A9,
-T9C9, -K9C9) of the RS-232 terminals have two RS-232 ports.
I RS-232 Cornmunications Port communicates with a single SLC

5/03 or 5/04 controller (Channel 0 Port)
o RS-232 Printer Port connects to any printer that supports the

IBM enhanced character set.

Calalog No. 2711.T949,.K949, .KgC9, -19C9
Keypad (27tl.KgAg) Shown

RS-232 Porr

@ o

€

RS.232 Pdnter

,\m
@

æ

ooooo
oooo

ooooo
ooo0

ffi

æ

qEM
v1

ooooo
oooo ooooo

oooo

ooooo
oooo

ooooo
oooo
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FS-232 Terminal Connections 9-3

( L Connecting to SLG 5/03, 5/04j (Point-to-Point)
Figure 9.1 shows how to connect an SLC 5lO3,jl$ controller to the

RS-232 versions of the PV550/PV900 terminals for point-to-point

communications.

o On A5 versions of the RS-232 tenninals, use the single RS-232

Communications port.

o On A9 and C9 versions of the RS-232 terminals, use the RS-232

Communications port.

Use one of these cables:

t L6.4 foot (5 meter) Catalog No. 2711-NCl3

a

o l0 foot (3 meter) Catalog No. 2706-NCl3

Touch Screen

@ @

Floure 9.1
R5-232 Conneclion to SLC 5/03, -5/04 (Point'to'Polnt)

Cable, Catalog No. 2?ll.NCt3
Cable, Catalog No, 2711.NC14

Cable, Catalog No. 2706.NC13

Pin #

Connection Dlagram

Connecl To:

.K945,

R9232 Porl

To PanelMew 900 Teminal
I P¡n Male D-ShellConnector

sLc 5rß,5/0f

Channel 0 Pod
RS-232 Conneclor

L/

@@

Dak Oul (IXD)

Dara ln (RxD)

Signal Common

I
2

3
4

5

6
7

I
I

I
2
3
4
5
6
7
I
I

Pln *
To SLC 103, 5/04 Channel 0 Pott

I Pin Male D-ShellConnector

Data ln (Rxo)

Dala Out (TXD)

SignalCommon

You must configure the Channel 0 Port of the SLC 5/03'

5/04 controller for DH485 communications using the

APS (Advanced Programming Software) softwa¡e.

a ffi

o

o o

ü

n
I

BgåËÊgBå

éÞge
oo

ooo

o
EgEg88aegs

oCIoCIo
oooo

o@ooo
o@oo

,)

lmportant:
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9-4 RS-232 Terminal Conneclions

Gonnecting a Computer

Computer

To Comm f or Comm 2 Port

9 Pln

Figure 9.2 shows how to connect a computer to the RS-232 versions
of the PV550/PV900 terrninals for rransfening applications.
o On A5 versions of the RS-232 tenninals, use the single RS-232

Communications port to transfer applications.
o On A9 and C9 versions of the RS-232 terminals, use the RS-232

Communications port to transfer applications.

The same cables are used to connect a computer to both versions of
the RS-232 terminals.

o 16.4 foot (5 merer) Catalog No. 2?l l-NC13
c 32.7 foot (10 meter) Catalog No. 27ll-NCl4
o l0 foot (3 rnerer) Catalog No. 2206-NC13

For details on transferring applications between a computer and the
Pv550/Pv900 rerminal, see the PanelBuilder 550/900 configuration
Software manual (Publication 27 I l-6.0).

Flgure 9.2
Connecllng Computerto an RS-232 Termlnal

ñ

Calalog No. 2711.K545, .8545,
.T945, .K9A5, .T9C9. .K9C9

Touch Screen (2711-'lgA5) Shown

ç

To RS-232 Porl

lo 25 P¡n AdaDter
(lf requhed) '

RS-232 Communications Cablo
Calalog No. 2711-NC13
Catalog N0.271l.NCl4
Calalog N0.2706.NC13

-

PanelBuilder 9fxl
0t

SLC APS Soltware

il

fi

t-
ffi

oêe

oE

o
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RS¿32 Terminal Connectlons 9{

lr

)

Connecting to a
DH Plus Network

Figure 9.3 shows connections for transferring applications between a

computer on the Atlen-Bradley DH+ network to the RS-232 versions

of the PV550/PV900 terminal, through an SLC 5/04 controller-

. On A5 versions of the RS-232 terminals, the single RS-232

Communications port connects to the CHO Port of the connoller.

o On A9 and C9 versions of the RS-232 terminals, the RS-232

Communications Port connects to the CHO Port of the controller.

The same cables are used to connect both versi'ons of the RS-232

terminals to the CHO Port of the controller.

For details on transferring applications between a computer and the

PV550/PV900 terminal, see the PanelBuilder 550/900 Configuration

Software manual (Publication 27 ll'6.0) -

Floure 9.3
Cõnnecting to a DH+ NetwoÌk

l-K5A5, -8545,
-T945, .TgCg, -K9C9

Touch Screen Shown

To RS-232
Gommunicallons Port

stc 5/04 cPu

¡\lrl-t

Computer

fo 1784-KT/B Porl

wilh I
1784-CP

0f
No.

Adapter

Cataloo No. 2706.NC13,
27ír-NC13, -NC14

ToCHI Poñ

+

PanelBuilder
550/900

¡ il

@

)
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9-6 RS-232 Terminal Connections

Oonnecting a Printer The A9 and C9 (2711-8549, -K549, -T949, -K949, -T9C9,
-K9C9) versions of the RS-232 terminals have a separate RS-232
printer port. Use this port to connect any printer that supports the

IBM enhanced cha¡acter set.

Communication parameters for the RS-232 printer port are set on

Printer Setup Screen of the Configuration Mode menu.

To connect a printer to the RS-232 Printer port of the the A9 and C9
terminals, use of these cables:

. 16.4 foot (5 meter) Catalog No. 271l-NCl3
t 32.7 foot (10 meter) Catalog No. 271l-NC14
o l0 foot (3 meter) Catalog No. 2706-NC13

Figure 9.4 shows the printer connection.

Flgure 9.4
Gonnecting a Pr¡nter lo an RS-232 Temind

Catalog No. -T9C9, -KgCg
Touch

1o RS-232 Prlnter

Prlnter

To RS-232 Pofi

f-
'd;r'

+
I

I

I
I Pln lo 25 Pln Adapter

(if rcquired).Fúü.-Þ#
Catalog No.27l1-NC13
Catalog No.271f-NC14
Calalog N0.2706-NC13

ffi

oo o

o(}

oo
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ü chapter I O
(

) Remote l/O Terminal
Gonnections

This chapter describes connections for the Remote VO versions of
the PV550 and PV900 (monochrome or color) terminals.

î
ùt
i¡
sj

Chapter Objectives

o wiring and safety guidelines

a

Wiring and
Safety Guidelines

. supportedcontrollers

¡ connecting to a Remote VO port

o connecting a computer

o connecting a printer

¡ Remote I/O Pass-Through

Use publication NFPA 708, Electrical Safety Requirements for
Employee lMorkplaces when wiring the PV550 and PV900 terminals.

In addition to the NFPA general guidelines:

o route communication cables to the terminals by a separate path

from incoming power.

ATTENTION: Do not run signal wiring and power
wiring in the same conduit.

o where power and communication lines must cross, they should

cross at right angles. Communication lines can be installed in the

same conduit as low level DC UO lines (less than l0 volts).

e grounding minimizes noise from Electromagnetlc Interference
(EMÐ and is a safety measure in electrical installations. To avoid

EMI, shield and ground cables at both ends.

. use the National Electric Code published by the National Fire

Protection Association of Boston as a source for grounding.

Çj

)
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1o-2 Fle¡note l/O Terminal Connections

Remote l/O Port

Calalog No. 2711-K541, -8541

Remole UlO Porl
3 Pln Tern¡lnal Block Connector

@

The Remote VO versions (Catalog No. 2711-B5Al, -KsAl, 'T9Al,
-KgAl, -TgCl, -KgCt) of the PanelView 550 and 900 (monochrome

and color) terminals have a Remote VO adapter and an RS-232 File

Transfer/Printer Port.

r Remote VO Port
Connects to a Remote UO network.

o RS-232 File ThansferÆrinter Port
Connects to the RS-232 portof a computer for transfening

applications or connects to a printer.

Remote I/O versions also support Pass-Through for the transfer of
applications over a Remote connection.

Celal0g No. 2711-KgAl, -K9C1,-TgA1,'lgcl
Keypad (2711'K9Al ) ShownShown

Remote U0 Poil
3 Pin Termlnal Block Conneclor

R9232 FllB
9 Pin Mele

Transle/Pdnler Port
D-Shell Connector

@ @

,e
File Transler/Prlnler Port
Male D-Shell Conneclo¡

RS-232
P¡n

@

m

æ È¿-ll*\n
ooooo
oooo

ooo
ooooo
oooo
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Remote l/O Terminal Connections 1H

Controller Conments

Gonnect PaneMiew terminals dhectly

to the Femote l/O port (scanner mode).

Connect PanelView terminals through

the 1771-SN Subscanner Module.

PLC-5/10,5/12
Connect PanelView terminals lhrough

rhe 1771-SN Subscannet Module.

Connæt PanelView terminals to lhe

PLC-2 family of processors through a

1 771-SN l/O Subscanner Module.

PLC-3 and PLC-3/10

Connect PaneMiew terminals directly

to a PLC-3.

Connect PanelView terminals to the

PLC-gl0lhrough the Remote UO

scannef.

Connect PandView lerminals through

sLc-5/00, 5/02, 5i03, 5/04

the 1747-SN Subscanner Module.

Each Subscanner Module provides an

addilional Bemote l/O link for up to 4

racks.

lmporlant OnlY Sedes B and later

versions of the 1747'SN subscanner

block translers.

6008-Sl l/O Scanner is compatible with

IBM PC or comPalible æmPuters. The

scanner provides a computer aæess to

the 1771 Remote l/O link'

6008-SV VO Scanner provides access

to lhe 1771 Remote l/O link lor VME*

conlrollers.

6008-SQ l/0 Scanner provides access

DEC Q.BUS to the 1771 Remote l/O link lor DEC

Q-BUS* controllers.

O lf you ate using a PLC'5/15 with

use Sedes B, Rev. J or laler

padial rack addressing and block transfers, you musl

@ lf using a 1775-sD2 Remole scannef/Dislribution Panel, use revision 3 or later.

@ lf using a 1775-S4A Remote scanner/Distribution Panel, use sedes B or later.

l(

The Remote VO terminal connects to any Allen-Bradley l77l
Rernote vo link. Applicable host controllers include almost all

Allen-Bradley PLCS, personal comPuters, VME Controllers, and

DEC e-Bus óontrollers with a remote VO scannermodule. New
pLC product releases that support l7?l remote vo will also work

with the PanelView.

When connecting a PV550 or PV900 to a controller, refer to the user

manual for the controller or scanner module for connection diagrams

and any Remote vo limitations. The following is a summary of the

Supported Controllers
)

()
Àtr

PLC-sfl1, 5n50, 5/20, 5/25,

5/30,5/40,5/60, 5/250

PLC.2

IBM PC

VME

6008-s0

6008-SV

6008-sl

1747-SN

None

PLC 3/10
Remole l/o
Scanner@

1771-SN or
1772-5020

1771-SN

PLC lnlegral
1771-SN

Subscanner

Publicallon 27116.1
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1H Remote l/O Terminal Connections

Connectino
Remote ild

toa
Port

câtâlog No. 2711.K5A1, .B5A1

To connect the PV550 or PV900 (monochrome or color) terminal to
a remote VO scanner, use cable Catalog No. 1770-CD (equivalent to
Belden 9463). The maximum cable length (link disrance) is
determined by the baud rate:

r 10,000 feet (2,800 meters) for 57.6K baud
o 5,000 feet (1,400 meters) for 115.2K baud

o 2,500 feet (700 meters) for 230.4K baud

Refer to Programm¿ble Controller V/iring and Grounding Guidelines
(Publication No. 1770-4.1). The user manual for the VO scanner
module also provides cabling information.

Figure 10.1
Remote l/0 Connections

catalog No. 2711.K9A1, -K9CI,.T9A1,-19C1
Keypad (2711.K9À1) Shown

Remote UO Poñ
3-PinTermlnal Block

,,Ç

Clear = 2

Shield

Conneclor
(One provided wilh lerminal)

Blue = I
To PIC or Scanner Bemote UO Port

@

cable (caratog No. f 770.cD)

Note: The. pola{ty of lhq Remote l/O connector on lho Panelview terminal is reversed fiom the pLC Scanner connector.
However, the polarity is lhe same as lhe scannercard connection on the SLC.

A connector plug is provided with each terminal. You can order
additional connector plugs (Replacement Pa¡t No. 22fi2-046-03).

f@

æ
tLlq

q,n

Publlcallon 2711-8.1
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Remote l/O Terminal Connections t(Þ5

)

Connecting a Computer

Computet

To connect a computer to the RS-232 port of a PV550 or PV900

Remote UO (monochrome or color) terminal, use one of these

cables:

. L6,4 foot (5 meter) Catalog No. 27ll-NCl3

. 32.7 foot (10 rneter) Catalog No. 27ll-NC14

o l0 foot (3 meter) Catalog No. 2706-NC13

Figure 10.2 shows the connections required for transfening

PanelView applications between a computcr and the RS-232 port of

For details on transferring applications between a computer and the

PV550/PV900s terminal, see the PanelBuilder 550/900

Configuration Software manual (Publication 27 1 l -6-0)'

Fioure 102
Cõnnecting Computerto a Remote UO Terminal

Calalog No. 2711-K5Al, .BSA1, 'KgAl , 'KgCl,'TgAl 
"TgClShown

To R9232 Prlnter/
Flls Transfer Pon

ToOomm I or
Comm 2 Port

I

I

t_

I Pin to 25 Pin Adapler
(il requhed)

ñ +
RS-232 Communications Cable

Catalog No.2711.NGt3
Calalog No.271l'NCl4
Cetalog No.27osNct3

Pln f
Connecllon Diagram

Gonnect To: lb.!
1

2 Dala ln (RXD)

3 oataougxo¡
4
g Signal0ommon

6
7
I
I

DataOut (l-XD)

Dsre ln (RXD)

Signal Gornmon

1

2

3
4
5

6
7
I
I

TI

PanelBullder 550/ 900
0r

SLC APS Software

I

pLlq

roool*"1n
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IH Remote l/O Terminal Connections

Gonnecting a Printer All versions of the Rernote UO terminals have an RS-232 printer port
which can be used to connect a printer or to download/upload
applications between a computer and the terminal.

Any printer that supports the IBM enhanced character set can be
connected to the RS-232 printer port.

Communication parameters for the RS-232 printer port are set on
Printer Setup Screen of the Configuration Mode menu.

To connect a printer to the RS-23 2 pon of the Remote VO terminals,
use of these cables:

o 16.4 foot (5 meter) Catalog No. 27ll-NCl3
. 32.1foot (10 meter) Catalog No. 27ll-NC14
o l0 foot (3 meter) Catalog No. 2706-NCl3

Figure 10.3 shows the printer connection.

Flgure 10.3
Connectlng a Prlnter lo a Remote U0 Te¡minal

Catalog No 2711-K541, .BsAt,-KgAl,.KgC1,.T9Al¡T9Cl
Keypad (271 1-K9At ) Shown

To R$232 Pdnlo/
Flle T¡ansfer Porl

Prlnler

To RS-232 Port

F
\."

RS-232 Communlcalions Cable
Catalog No,271t-NCl3
catalog No.271t.NC14
Calalog No.2706.NCf3

Publ¡calion 2711.0.1



Remote l/O Terminal Connections 1A-7

c¡E¡c¡
G¡c¡o
EEE¡
otrrc¡
EEË¡l

oEs

il r--Ei i

-l:Ut.

( ' Remote l/O Pass-Through Remote VO terminals (Catalog No.27Il-B5Al, -KsAl, -T9AI'
-K9Al, -T9C1, -K9Cl) allow the Fansfer of applications from a

computer on the Allen-Bradley DH Plus network to a PLC-5

controller. The controller passes the data to the PanelView terminal

over the remote VO network.

PLC.5

Pesg Bemote U0 Network

I

DH+

'. 
ì.ì,,:,

-1 i:'

i'l ¡--lìl-:
i;:.ii..:-il:
:::l- L I

PanelView

1),L./

To transfer an application using Remote UO Pass-Through:

l. A Data Highway Plus Interface Module must be installed in the

computer. Atlen-Bradley offers a variety of interface cards for a

DH+ connection between a personal computer and a PLC'

o Communication Interface Cards

(Catalog No. 1784-KTX, -KTXD)
o Processor Communication Interface Module

(Catalog No. 1784-KT/8, -KT2)
o PCMK Communication (PCMCIA) Card

(Catalog No. 1784-PCMK)

2. The appropriate INTERCHANGE communication driver must be

loaded on the computer. Drivers are confÏgured using the

INTERCHANGE Device Config. utility (icon in PanelBuilder

group) or the Workstation Setup Comrnand (File rnenu)'

3. Connect the personal comPuter to the PLC. See the instruction

sheets provided with the communications module or card to select

the proper cable. Connect the cable between the personal

cornputer and the PLC.

4. Pass-Through must be enabled for the terminal. Check the RIO

configuration screen (page 3-7). Pass-Through is enabled using

the out-of-box application provided with the terminal or when

defining Remote vo parameters in the PanelBuilder software.

5. Refer to the PanelBuilder 550/900 Software Manual for
procedures on how to transfer applications using Pass-Through'

Publication 2711'6.1
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chapter 1l
TToubleshooting and
Maintenance

This chapter describes how to isolate and correct common operating

problems and perform routine maintenance tasks'

o equipment required

Chapter Obiectives

Equipment Required

rt
U Usinq the

TrouÚeshooting Chart

o troubleshooting chart

o LED indicators

o cleaning the displaY window

o replacing the clock module

o replacing the PV550 backlight lamp

o replacing the PV900 color backlight

other than verifying that the conect Power source is connected to the

terminal (use a voltmeter), no electronic diagnostic equipment is

required for troubleshooting.

Table I l.A is the terminal troubleshooting chart. This chart lists the

most common operating problems, the probable causesi and stePs to

correct the problem.

ATTENTION: The PV550 and PV900 contain-tturãi¿ä"i 

"oltages. 
Do not insert objects or let objects

fu[ inio the terrñinal through the ventilation slots'
Àl*avs disconnect power when checking wiring

"onnã.iiont. 
Failurè to take adequate precautions may

result in severe electrical shock.

.ì
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11-2 Troubleshooting and Maintenance

Troubleshoot¡ng Chart

Problem

Terminal does not power up.

No communications wlth SLC or

PLC conlroller.

No communications with PLC but

COMM LED is green.

No communicalions with personal

computer.

Clock module Battery Low

message is displayed.

Cannot lransfer application from

memory card,

Table 11.4
T¡oubleshootlng ChaÊ

Conectlve

Verify conæt voltage al power lerminals on the

back of the terminal.

1. Check status of COMM LED, referto sætion

"LED lndicalors".

Vedfy cable connections using cable diagrams

in Chapters 8, I or 
.l0.

2. Vedfy that terminal and conlroller are set at the

same baud rate.

3. Place controller in run mode.

4. Vedfy node number settings.

5. Referlousermanual forcontroller.

Change the setling of the inhibil bit.

1. Check status of COMM LED, refer to seclion

"LED lndicators".

Verify cable connections using cable diagrams

in Chapters 8,9 or 10.

2. Personal Compulêr lnlerface Conveiler (PlC)

reæives power from DH-485 conneclion. Vedly

lhat the teminal is connected to an SLC,

nelwork, or wallmount power supply as shown

onpage &-7.

3. Vedfy lhat lerminal and computer are set al the

same baud rate.

4. Verify node number settings.

5. Befer lo compuler user manual.

6. Refer lo the PanelBuilder 550/900 manual

(Publicalion 2711-6.0).

1. Replace clock module as described in

instruclions with clock module kil.

1. Verify conect installation.

2. Beduce size of application file.

3. Check for loose memory card. Applicalion may

be conupted.

#
i.,.,
ai;,,9

\

1. Memory card is not properly ínstalled.

2. Application is too large for terminalmemory.

3, Dala checksum is inconect.

4. lnvalid file format.

1. Clock module needs replacement.

1. Communications (COMM) fault,

2. No SLC, nelwork, or power supply connectíon
at lerminal's 0H.485 port.

3. Baud rates nol set conectly.

4. Terminal node and maximum node numbers
are nol set conectly.

5. Computer lault.

6. INÏERCHANGE driver not properly loaded.

ïhe inhibit bit is set as the defaull on lhe Channel 18
Status Screen in the PLC (ChannelOverviedscan-
ner Mode).

l. Communícalions (COMM)fault.

2. Baud rates not setproperly.

3. Conlroller is not in run mode.

4. Te¡minal node and maximum node numbers

are not correclly sel.

5, Conlroller fault.

lmproper conneclion to power source,

Probable Cause(s)

Publlcalion 27t1.õ.1
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Troubleshooting and Maintenance 11-€
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Problem

Cannot transfor application lo

memory cârd.

Screen obiects do not function.O

Application file name appears as

-...-on Terminal lnfo screen'

Area on PV900 color screen

appears dark.

Screen obiects are not visible.

Values do not uPdale in disPlaY but

appear as asterisks ""

Corectlve Actlon(s)

1. Verify correct installation.

2. Change memory card proteclion surltch.

3. Erase and reformat card.

4. Reduce size of application lile or erase/lomat

memory card.

5. Replaceorreformatmemorycard. lf problem

continues, try anothor memory card.

continues, try another memory card.

7. Check the terminal information screen to verify

hat an application exisls'

Check status ol Comm LED' refer to LED lndicators

section.

Reler to problem 'No communications with SLC or

PLC conlroller' for additional troubleshooting

instruclions.

L Download application and try again.

2. Download new aPPlication.

Replace PV900 color backlight.

1. Verify power connections'

2. Access Screen Selup lrom the Terminal

Conliguration Mode menu and adjust the

contrast. To reset the disptay configuration on

keypad terminals, press lhe left and right arrow

keys simultaneously and then press [F9lon the

PV550 or [F1 5] on the PV900.

3. Access Screen Setup kom the Terminal

Configuration Mode menu to check if lhs

terminal is set for Screen Saver mode.

4. Aæese Screen Setup from lhe terminals

Conliguration Mode menu and tum on the

backlight.

5. Replace backlight.

L Check stalus of Comm LED' refer to LED

lndicators section.

Relor to problem 'No communicalions wilh SLC

or PLC controller' for additional troubleshooting

instructions.

2. Ghange lhe lield widlh delined for the

çJ

)

2. The value is invalid or exceeds lhe field width

defined for the obiect.

with SLC or PLCcommunicating1. Teminal is not

controller.

1. ConectPoweris nolaPPlied.

2. Contrasl

3. PV900 is in Screen Saver Mode.

4. PV550 backlight lamp is not on.

5. PV550 or PV900 backlighl ¡s bumt out.

One of the tubes in the backlighl has burnt out.

1. Application is invalid.

2. Application may contain an enor making

it unusable.

Communications Problem.

7. Application doesn'l exist'O

1. Memory card is not ProPerlY

2. Memory card is write Protected.O

3. File curenlly exists on memory card'@

4. Application lile is too large, not enough space

on memory card.

5. lnvalid memory card format.O

installed.

Probablc Cause(s)

@ Terminal displays a warning message with instructions if lhese erlors oæur.

object.
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11-4 Troubleshooting and Maintenance

LED lndicators

PV550 Bac[ Vlew

Flgure 11.1
IED lndlcators

FAULT LED

DH-485 LED lndications

Use the two LED indicators to isolate operating problems. Figure
I1.1 shows the location of these indicators.

tED

PV900 Back View

FAULT LED

coil|l, tED

lndlcates

Normal state communicalion laults

Fault detected.
. Make sure controller is in run mode.
. Verify baud setlings of terminal and controller.
. Vedfy propa terminal lo controller conneclions.

No communications eslabllshed.

Nomal slate.

Fauh delected. Cycle power to the terminal. lf the fault still
exisls, lhe terminal

Hardware is functioning but no application is loaded or the

stats communicalion faults

Communications not functioning
. Vedfy lhat the baud rale and rack seflings match the PLC

setlings.
. Verify proper terminal lo controller connections.
a that he PLC enables remole l/0 communications.

LED

CommO

Fault

Fault

?
.\',,,i

cunenl application is

O Comm LED stays 0n until power-up self tests are complete

Remote l/O LED lndications

LED lndlcates

CommO Normal

No communhalions established. PLC is in mods.

Nomal state.

Fault delected. Cycle power to the terminal. lf the fault still
exists, the terminal requires servicing.

Hardware is functioning but no application file is loaded or the
cur€nt is

^. 
D iloa

æ

t_

I

eoo

oo

oo

Flashing

On (sleady red)

ofi
Blinking

Ofl (power

applied)

On (steady green)

State

Flashing

On (steady red)

ott

Blinkíng

Off (power

applied)

On (steady green)

State

Publicatlon 2711.6..|
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Troubleshooting and Maintenance 11-5
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\
I

Cleaning the
Display Window

To clean the disphY window:

ATTENTION: Use of abrasive cleansers or solvents

maydarnage the window. Do not scrub or use brushes'

?
a

1. Disconnect power from the terminal at the power source'

2.U a clean sponge or a soft cloth, clean the display with a mild

soap or

3. Dry the display with a chamois or moist cellulose sponge to avoid

water spots.

Equipment Hose Downs

Be aware that screen objects on touch cell terminals may activate

during equipment hose downs.

Removing Paint and Grease

Remove fresh paint splashes and grease before drying by rubbing

lightly with isopropyi alcohot. Afterward, provide a final wash using

a mild soap or detergent solution. Rinse with clean water'

U
ATTENTION: Because touch cell terminals have

sànsitive touch cell regions' it is possible for screen

óujJ.tt to activate durîng equipment hose downs'

Replacing the
Glock Module

The Real Time Clock (RTC) module contains a small lithium battery

used only by the real time clock. The battery is not used for

application tackup or input retention. The clock module has a

typicat life expectancy of7 yÊars.

The clock module replacement kits for the PV550 terminals are:

o Catalog No. 2711-NB2 (Series D or earlier)

o Catalog No. 2711-NB3 (Series E or later )

The clock module replacement kit for the Pv900 terminals is

Catalog No. 2711-N83.

lnstructions for replacement are included in the kit'

ATTENTION: The clock module contains lithium'
Dõ;ot attemDt to dispose of the module in a fire or
inðinárator. òoing so'may cause the clock module to
;;-iõ6: F"llow ãisposal regulations in your area for
lithium battery disPosal.

!

)

Publ'cation 2711'6.1



Í
"l

i:,
l:

11-6 Troubleshooting and Maintenance

Replacing the
PV550 Backlight Lamp

A replacement halogen lamp is availabte for rhe pv550 terminal
(catalog No. 2711-NL1). The harogen ramp iluminates the LCD
display of the PV550 Terminal. Light from the lamp is rransferred to
the front panel through a fiber-optic bundle. An infrared filter
prevents heat frorn damaging the fiber-optic cable.

lmportant: Make sure that the lamp and/ or fiber-optic cable do
not touch the infrared filter.

!l
'il

;.

¡-

it

t,tì
t¡

¡|\ ITTEN,TION: When ooeraring, the backlight lamp is/N :ili"-fr'iil'iil, ?J"i:'Å",ìi* iiiftäalt"n"itt'
-¡rl 

personal lnJur,v.

Refer to the illustration below when repracing the backlight lamp.

Spare Lamp Holder

Whe Relaining Clips

Fiber-Oplic Bundle

lnfrared Filter

Lamp

t
r-
r.ì
i!'
;r

!ì

$
¡

,K

Fiber-Ootic Bundle
Mounlin'g Clip Lamp

Mounling Clip

Fiber-Optic Bundle to
Edge lnside Clip

/
Backlight Lamp
Cable Connecior

¡ ilt-I llllæõãt
=f'Þ-..Ðl
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11:7and Ma¡ntenance

(r
')

To replace the PV550 backlight lamp:

1. Turn offthe power to the PV550 terminal'

lmportant: Tirrning off the Power provides a standard reset'
' 

Changing the lamp with power applied may

result in an unintentional reset'

2. Slide lamp access cover to the left and remove'

Access Cover

ATTENTION: LamP maY b.e.

cool before Proceeding to avoid
hot. Allow lamP to
personal injurY.

()
¡,- _1
å*t

3. Disconnect backtight lamp cable connector' The connector has a

locking tab that you must press to seParâte the connector'

4. Remove lamp from mountingclip' Avoid contact with the

infrared filter.

5. tnsert new lamP into holder

ATTENTION: Do not touch the reflecting surface or

halogen bulb when handling new lamp to avoid

danraging lamp.

6. Connect lamp cable to conneçtor' Make sure the cable is held in

place bY the wire retaining cliPs'

7. Replace lamP access cover'

8. Apply Power to the terminal'

9. If new lamp does not light, refer to troubleshooting chart'

æ

I

?
a
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l1-8 Troubleshooting and Maintenance

Replacing the
PV900 Color Backlight

A replacement backlight is available for the PV900 color terminal
(Catalog No.27ll-NL2). The backlight uses Cold Cathode
Fluorescent (CCF) tubes to illuminate the color display.

To replace the PV900 backtight:

1. Turn off the power to the PV900 color terminal.

2. Loosen the 4 Phillips caprive fasreners.

3. Open the back of the PanelView 900 color terminal by swinging
the unit open about 90o.

Avold louch¡ng thls area

I

)

!

ì

I
I

I

(4)Phlllips Captlve
Fasleners

,€

¡| ATTENTION: Do not touch any of the exposed
/I electronics ro prevenr damage fróm electroitatic

¿!!\ 
discharge (ESD).

o

ffi
.Jo

o

I
f
l¡

$

li

i
L

¡
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Troubleshoot¡ng and Maintenance

Eackllght Power SuPPIY Cable

11-9

4. Unplug the backlight Power supply-.c1ble and remove it from the

.molded cable retaineri on the backlight reflecror and set aside-

Backlight Cable Retalners

+

+-

(4) M4 PhllllPs Søews

5. Remove the four (4) M4 Phillips screws and set aside'

6. Remove the backlight from the unit'

s
@

4 Slandofls

7. Place the new backlight on the 4 standoffs'

8. Replace the four (4) M4 Phillips screws that were set aside (in

tt p S) to a torque of 6 to I inch-pounds'

9. Place the backlight power supply cable under the cable retainers

on the back light reflector and plug into the new backlight'

10. close the back of the Panelview 900 color terminal by swinging

the unit closed.

ll.Tightenthefour(4)Phillipscaptivefastenerstoatorqueof6toS
inch-Pounds.

12. ApplY Power to the tenninal'

13.Ifthedisplaydoesnotillurninate,refertothetroubleshooting
chart.

l

I
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A
Speeifications

Electr¡cal

AC Power

PV550

SuPplY Voltage Limits

Power ConsumPtion

85 to 264V ac, 47 to 63 Hz

45 VA maximum

()

6)

SuPPIY Vollage Limits

Power ConsumPtion

PV900C

Supply Voltage Limits

Power ConsumPtion

DC Power

PV550

SupplY Voltage Limits

Power ConsumPtion

PVgOOM

Supply Voltage Limits

Power ConsumPtion

Mechanlcal

Enclosure

LED lndicators

COMM

FAULT

Weight

PV55O

Keypad and KeYPad & Touch

PVgOOM

Keypad

Touch Screen

PV900c

Keypad

Touch Screen

Dimensions

PV550 KeYPad & Touch mm

inches

PV900M&CKeYPad mm

inches

PV900M&CTouchScreen
mm

inches

85 to 264V ac, 47 to 63 Hz

110V4 maximum

85 to 264V ac, 47 to 63 Hz

110 VA maximum

18to 30V dc (24V dc nominal)

12Watts max. (0.54 @ 24V dc)

18 to 30V dc (24V dc nominal)

SSWalts max. (2.7A @ 24V dc)

NEMA Type 12113, NEMA Type 4X (indoor use only)

tP54, IP65

Green

1.2 kg (2.7lbs)

3.14 kg (ô.9lbs)

2.91 ks (6.4lbs)

3.18 kg (7.0 lbs)

2.95 kg (6.5lbs)

167 (H) x 266 (W)x 106 (D)

6.57 (Hlx 10.47 W) x 4.17 (D)

24e (H) x 406 (W)x 112 (D)

e.sO (H) x 15.e7 (W) x a.aO (D)

2a9 (H)x 336 (W) x 112 (D)

9.80 (Hlx 13.24 (Wf x 4.40 (D)

Red

t
]
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A-2 Specifications

Mechanical

lnstalled Depth

PV55O

PVgOOM

PVg00C

TermlnalMemory

PV550 (Series E or later)

System RAM

Application EEPROM (Ftash)

PV550 (Pdor to Series E)

System RAM

Application EEPROM (Ftash)

PVgOOM

System RAM

Application EEPROM (Flash)

PV900C

System RAM

Application EEPROM (Flash)

Dlsplay

PV55O

Type

Size

Pixels

Touch Cells (Touch Screen)

Touch Cell Size

PV9OOM

TYPe

Size

Pixels

Touch Cells (Touch Screen)

Touch CellSize

PVg00C

Type

Size

Pixels

fouch Cells fouch Screen)

Touch CellSize

BealTlme Clock

Battery.backed clock

86 mm (3.39 inches)

200 mm (7.8 inches)wilh memory card

97 mm (3.81 inches)

210 mm (8.27 inches) with memory card

99 mm (3.89 inches)

212nm (8.35 inches) with memory card

320K bytes (votatile) 8K bytes (battery backed)

240K bytes (application screens)

256K byles (volatile) 4K bytes (baüery backed)

112K byles (application screens)

512K bytes (volatile) 8K bytes (battery backed)

240K bytes (application screens)

512K bytes þolatile) 8K bytes (battery backed)

240K bytes (application screens)

768K bytes (text and bitmaps)

líquid Crystal Display (LCD)

120 x 60 mm (4.75 x 2.38 in.)

25ô x 128

128 (16 columns x I rows)

16 x 16 pixels

AC gas plasma

210 x 131 mm (8.27 x 5.17 in.)

640 x 400

384 (24 columns x 16 rows)

26 x 25 pixels

Aclive Matrix Thin-Film Transistor {Tfi)with cold
Cathode Fluorescent (CCF) Backtight

171 x 130 mm (6.73 x 5.12 in.)

6¿O x 480

384 (24 columns x 16 rows)

26 x 30 pixels

r-
z(i'.¡
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Character Slre - PV550

Slze

HelghtxWldth

lHxlW
1Hx2W

1Hx3W

2HxiW
2Hx2W

2Hx3W

3Hx 1W

3H x3W

ChaÌacter S¡zs - PV900M

Slze in PixelsO

Helght x ìlUldth

8x16

8x24
16x24

24x32

32x40

O Pixelsize =.013 x.013 inches (.33 x.33 mm)

Characler Size - PV900C

Size ln PlxelsO

x Wldth

8x1ô

8x24

16x24

24x32

32x40

O Pixelsize : .013 x.013 inches (.33 x.33 mm)

Communlcations

DH485 Network

Baud Rates

Distance Maximum

RS-232 or DH-485 Point'lo'Point

Baud Rates

Distance Maximum

Femote l/0

Baud Rates

1200,2400,9600, 19.2K

4000 feet (1219 meters)

1200,2400,9600, 19.2K

20 fset (6.1 melers)

57.6K, 10,000|eet (2,800 meters)

115,2K, 5,000 feet (1,400 meters)

230.4K, 2,500 feet (700 meters)

Specifications A-3

Dlmenslons
lnchcs

15H x.11W (3.8H x

15H x.22W (3.8H x 5.6W)

15H x.33W x 8.4 W)

.30H x.11W .6H x

.30H x.22W (7.6H x 5.6W)

.30H x .33W (7.6H x 8.4W)

.44H x.11W 1.2H x 2.8W)

.44H x.33W .2H x

Cell Dimenslons

lnches

104W x.208H (2.ô4 x 5.28)

104W x.312H (2.64 x 7.e2)

.208W x .312H (5.28 x 7

.312W x.416H x 10.56)

.416W x.52H (10.56 x 13.2)

CellDlmenslons
lnches

104W x.208H (2.ô4 x 5.28)

.104W x .312H (2.64 x 7

.208W x.312H x7.921

.312W x .416H .92 x 10.56)

.416W x .52H (10.56 x 13.2)

13

+0-
-6- Ã

40 5

13 I
20 I
40 I
13 16

20 16

40 16

Characters/
Row

Maxlmum

Rows

19 I
26 12

39 16

79 16

79 24

Charactetsl
Row

Maxlmum

Rows

19 11

26 l4
39 19

79 19

79 29

Ghatactersl
Row

i¡laxlmum

Rows

)
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A-4 Specifications

Communicallons

FS-232 Printer Pofl

Baud Rate

Parily

Data Bits

Stop Bits

Handshaking

Envlronment

Operating Temperature

PVs50

PVgOOM

PV900C

Storage ïemperature

PVs5O

PVgOOM

PV900C

Relative Humidity

PV550 (non-condensing)

PV900M (non-condensing)

PV900C (non-condensing)

Heal Dissipation

PVgOO

Shock and Vlbrallon

lmpulse Shock

(operating/non-operaling)

V¡bralion (operaling)

RealTime Clock Module

Replacement Kit

PV550 (Sedes E or later)

PV550 (Prior to Series E)

PVgOO

Backllght Lamp

Replacement Kit

PVs5O

PV900C

Agency Certiflcations

,l200,2400,9600, 
19.2K

None, Even, Odd

7or8

lor2
None, Sollware (XON/XOFF), Hardware

0 to 55" C (321o 131" F)

0 to 50' C (32 to 122' n
0 to 55" C (32 to 131 " F)

-20t0 70" C (-4 to 158" F)

-25 to 70' C (-13 to 1 58" F)

-25 lo 70" C (-13 to 158" F)

5 to 95% al 0 to 30' C (32 to 86" F)

5 to 75% at 31 to40' C (88 to 104" F)

5lo 500/o at 41 to 55" C (10610 131' F)

5lo 85o/o at 0lo 30o G (32 to 86' F)

5 to 95% at 0 to 55" C (32 to 
.l31' 

F)

s0Watls (170 BTU/tlR)

15Gi/30G

1G up lo 2,000 Hz

Calalog No. 2711-NB3

calalog No. 2711-NB2

Calalog No. 2711-NBg

Calalog No. 2711-NL1

catalog No. 2711-NL2

CSA Certified

CSA Class I, Division 2

Groups A, B, C, D cerlilied

UL Listed

CÊ marked for allapplicable dhectlves

)€
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Appendix B
l'-'r

l Terminal Messages and
Self.Test Numbers

This appendix lists messages that may app-ear during terminal

op"tutión and provides descriptions of self-test numbers'

. types of terminal messages

o listing of rnessages

o self-test numbers

The 4 types of terminal messages are:Tvpes of
Tóiminal Messages

Status Messages

Indicate the terminal is performing an operation that may limit

accesstotheterminal(suchasanapplicationfiledownload)ora
communication problem. The mesiage disappears when the terminal

"ornprrtes 
the oieration or when the condition is satisfied.

Reminder Messages

Indicate a minor fault or mistake' Reminder messages appear when

an invatid operation is attempted (such as entering an out of range

value). Pressing any key removes the message'

ìfVarning Messages

Indicatetheoperationmâyproduceundesirableresults.Youmust
respond to warning messages as indicated in the message'

Fault Messages

Indicate the terminal has detected a condition which prevents further

operation. The cunent application will.halt' The terminal must be

råset (power cycled) to recover from this type of error'

)
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B-2 Terminal Messages and Self-Test Nurnbers

The lerminal hardware configuntion is
corrupl.

TerminalFault

The operalor pressed [F4] Erase /
Format Card on the memorycard
conliguralion screen.

Warning

Error when wriling lhe source file.Reminder

The file does not load into terminal
because lhe lile is incompatible with

lhe terminal's lirmware.

Reminder/
File Transfer Status

ïhe lerminalcould nol transfer the file
lo its internalmemory because lhe file
is too large. ln a memory card transfer
to card, the card does nol have
enough space lor lile.

Reminder/
File Transfer Stalus

Error when rsading the source lile
from a source device.

Reminder

See message The PVA File Exists:"

Message only occurs when the file
cannot be renamed.

Reminder/
File Transfer Status

ïhe checksum of data in a file transfer
has failed.

Reminder/
File Transfer Status

Communicalion enor was detecled.Reminder/
File Transfer Stalus

Problem found when lormafling a

memory card.

Reminder/
File Transfer Status

ïhe battery-backed RAM is too lullto
hold all devices requiring presets.

TerminalFault

The appliøtion file may be too largeTerminalFaull

Applicalion contains incompatible

data.

TerminalFault

A minor fault was detected that could
impact leminaloperation or a

terminal faull was detected.

Minor Fault
0r

TerminalFault

command a file transfer.

The lerminalræeived an abortRerninder/
File Transfer Status

Means:Tlpe:

Application file contains errors.

Application file: lnsufücient RAM

Application file: Too many retained

devices.

Gheck card status.

Comms transler error.

Data corupted. Verify file and retry.

File exisls. Cannot ovenilrite.

File read access enor.

File too large.

File nol supporled.

File write accsss eror.

Forrnat eraæs entke card:

0 or Fl - Abort

I or F2 - Contínue

Hardware configuralion is corrupted.

Logic Controller has screen conlrol. Attempt to change application screen
failed because the screen is
configured for conlroller access only,

Recommended Actlon ls:

Contact Allen.Bradley for technical

supporl with error code. You may
recover fiom a minor fault by pressíng

any key, lf lault reoæurs, æntact
wilh lhe enor code.

Check application and try again.

Try again. lf possible, reduce the size
of lhe application.

Reduce the number of control

devicss. Use global objects,

ïry a new memory card.

Check lor poor electrical connections
or momentary cable removal. Try the
file transfer

Check for poor electrical conneclions
or momenlary cable removal. Try lhe
lile transler again.

Change lile name or save to a new
memory card.

Tryagain. lf problem continues,

contact Allen-Bradley for lechnical

Reduce size of applícation if à than
what ís allowed for lerminal. See

Appendix A. lf copying to a car( vedfy
card memory is sufücienl.

Terminal firmware rnusl be compatible
with applicalion, Conlacl
Allen-Bradley if you need to verify
compatibility.

Veriþ that lile is a PanelView SS0/900
(.PVA).

Try again. lf problem continues,

contact Allen.Bradley for lechnical
support.

Enter appropriate response.

0orFl toabo(
I or F2 lo c-ontinue

Contact Allen.Bndley for technical

No action required, conlroller will
change scræns when necessary.

Listing of Messages Terminal messages are listed alphabetically.

TemlnalSystem

Aborled. Try again,

A fault has occurred. Error = X

lÌ
ri*r#

)
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and Self-Test Numbers B-3
Terminal Messages

l
Recommended ls:

Message:

No application on PV550/PV900.

No liles.O

No Card lnserted.@

Proceed with download?
0 or Fl - Abort

Retained memory losl. Presets were

loaded.

The PVA File exists'
0 or Fl - Abort
I or F2 - UPload with new

PVA lile name

Tìmeout.

Unformatted card.O

Unknown device.@

Value nol in range.

Write Protæled Card.

Write to logic controller lailed.

O Message maY also aPPeat at lhs top of the memory card file transfer screen'

Use memory card containing

tion (.PVA)files.

applica-

lnstall memory card, Try transfer again

Enter approPriate response.

0 or Fl to aborl'
1 or F2 to continue.

Enter appropdate response.

0 or Fl to aboil,
I or F2 to uPload with new PVA file'

wâs not resot.

Reformat the memory card or replace

with a new memory card il card is ør'
rupted. Try again.

Verify the file tYPe enlered. Try again.

Enter a value within acceptable

Selecl
switch
Try

erations.

UseTerminal
application is

lnfo screen to check ä

loaded in lerminal.

()
L'

I

I
)

Comm Status Controller does not accePt dala lrom

the terminal.

Reminder/
File Transier Status

Attemptto issue a

lailed because lhe
card write command

memory card switch

is in lhe Protecled mode.

Reminder ol the accepþThe enlered value is out

able

Reminder/
File Transfer Status

The dest¡nation or source

valid for a read or wdte applicalion

transfer,

device is in'

Reminder
tains an unrecognized
be corrupted.

0r maylormat
mem0ryThe card is con-unformatted,

. Reminder/
File Transfer Status

was waiting for ìhe Parl'
a lile transfer, but timed

out before the

was received.

0rdataexpected reply
ner tndevice

terminalThe

Reminder/
File Transler Status

The [F3l Save To Card on the memory

cardìonfiguration screen was pressed

when the flle exists on lhe card.

Reminder

Warning
memory card scresnconliguration was
The tF2l Restore From 0nCard the

Reminder

aslot mem0rydoes not contain card.
memory card becausefailed the card
Attempt to transler adata to/lrom

Reminder

were on the card.
mem0ry card n0becauselailed files
Attempt t0 datalransler from thë

Reminder/
File Transfer Status

plication is loaded in the terminal.
mem0ry card n0becausefailed ap-

anAttempt t0 tnnsler toapplication
TYPe: Means:
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B*4 Terminal Messages and Self-Test Numbers

0H"485 lermlnal
Dala erroß 0n lhe link.

Duplicate node address.

No actlve node(s) found on network.

Requíred network node(s) not found

Remole l/0 Terminal

lnvalid rack conliguralion

No PLC communicalion

PLC in program mode.

Remole l/O Hardware Faited.

ïmeout - No Block ïransfer Reads

ïmeout - No Block Transfer Bequests

ïmeoul- No Blæk Transfer W¡iles

SLC are conectly úunectsd to the
syslem. lf lhe eror occurc again,
the,node addresses, baud raies,
and maximum node addreæes
should be checked.

ßecommcndcd Actlon ls:
Vedty controller addressing and
baud rate settings. Check for
loose or reve¡sed

Vedl'y alldevice nodes.

Check to see lhat PV5S0/900 and

Reset the te¡minal.

l. Tïe files do not exist on SLC.
Create the files on the SLC.

is corected.

Place the PLC in run mode to re.
sume cornmunication.

Contact Allen.Bradley for technícal

2. letily that rhe SLC(s)required
by the application are at ihe
expected node address(es)
with lhe communication'

set

Recommended Action ls:
Correcl lhe rack configuration.

Check for pulled cables and pLC

'tu
t:ìii

power. Also check sellings for
þaud rale and rack configuralions.

Check for inconecl widng of con-
neclor.

Communication resurnes when

suppod and provide the specilic ter-
mtnal messagê,

.'j

2. The nelwork is active, but
SLCs are not located at lhe
expected nodes. Node and

maynode numbercmaximum
nol be sêt

1.Comm Status

DH-485 devices can be
located on the network.

No otherComm Slatus

was assignedMore than one node
the same address.

Comm Stalus

packets wereCorrupl data

delected on ttre DH.48S network.

Comm Stalus

Means:Type;

is communicaling
bul lhe Panelview

re.WriteTransferBlockreceiving
notisterninal,

with thePLCïhe

thê

Comm Status

The PLC is communicatino
leminal, but üre PanelVieñ
ræeiving Block Transfer Read or

lïlåi'åi:""'requhed 
bY rhe aP'

wilh lhe
is not

Comm Status

The PLC is communicatino
terminal, bul lhe PanelVieñ,
receMng Blæk Transfer Read re.

with the
is not

by lhe

Comm Status

mínalwill run but not communicate.

Comm Status

back of lhe lerminalare llashing.
menu and theModeConfiguralion

on theLEDThe COMMMode).
Program(inofflinetsPLCTheComm Status

is nol communicating.
causes arê disconnecled

cable, no pow€r to pLC, incor¡ect
baud rale or rack settings for pLC
ænliguration, COMM LïD ¡s off.

The PLC
Possible

Comm Slalus

can occur.nication
commu-Nocommunication.t/o

remoleforconliguralionlacklnvalidStatus
Means:TYPe:
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Terminal Messages and Self'Test Numbers B-5

Remote UO

Communicat¡on Loss
When communication fails on a Remote UO network:

o Object states are maintained and the message "No PLC

CoLrnuni.ution" is displayed on the terminal screen'

o If Block Transfers æe defined for the application' blln: BTR or

BTW instructions are r"ceiue¿' another message is displayed

when the Block Transfer Timeout occurs'

These messages continue to display until communications TS

established' If a write oPeration is attempted to the logic program

conuolling the PanelView objects the terrninal will display the

Write to Controller failed"

Selt-Test Numbers

If a PanelView object is activated during a communication loss' the

objectretainsitsnewstateandsendsthisstatevaluetothecontroller
*h"n 

"o*.unications 
is established'

The self-test numbers appear on the screen during powerup'

"Error: Logic

Test Number lndlcates:

Static FAM test.

2 Terminal lor a lile to download.

10 Erase boot llash area.

1t boot code.

12 Boot code suæessful.

Boot code coPY lailed. Check fol error aftêr boot oodo i6 copied to the on

13
board llash EPHOM.

Erase lirmware lrom flash EPROM.20

21

23

24

26

31

Firmwarc not with hardware.

fimware to fimware llash

22 Firmware ctPY suæessful.

Firmwale lailsd.

Pedormed CRC firmware chæk.

25 Firmware not compalible wilh bool code.

30 Watchdog test.

Stuck lest.

32 Real time clock test'

Note: You may not see all of these test numbers during a power-up'

ÀLLEN-BRÀDLEY COMPÀI{Y

nic¡rrs REsERVED. vxx'xx
VERIFICAT.¡ADO PRUFEN

Sell-test Number

COPYRIGHT
1995, ÀLL

AUTOTEST
TESTING

:)
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B-6 Terninal Messages and Self-Test Numbers

If a test fails, rhe terminal displays:

ERROR! FEHI,ER! ERREUR! ERRORE!

The following test numbers appear only if a problem occurs.

Test Number lndfcates:

33 LCD RAM faited

40

50 Wrong cardformat.

No executable code lo run after boot.

60 CPU could not executo code.

Fault lndicator Meanlng
Solld Red Stalic FAM Test Failed. Contact

f'

The table below shows fault conditions that may occur during
power-up and the status of the Fault indicator.

Blinking Red
(blink rate is 6 times per

second)
Chæksum test on boot code failed. Contact Allen_Bradley.

Blinking Red
(blink rate is S seconds

Boot code ís inconect fortermlnal type (touch screen or
keypad). Contact Allen-Bradley.on/S seconds

.l
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European Union Directive
Gompliance

If the PanelView 550 or 900 operator Terminal is installed within the

Ëuiop"* Union or EEA regions and has the CE rnark' the following

regulations aPPlY.

)

European Union Directive
Compliance

C€

LI

PaneMew 550 and 900 Monochrome Terminals

This apparatus is tested to meet Council Directive 89l336tEEC

Electromagnetic Compatibility (EMC) using the following standards'

in whole or in Part:

r EN 5008 l'2: 1993 EMC - Generic Emission Standard' Pa*2 '
Industrial Environment

r EN 50082-2:1995 EMC - Generic Immunity standard' Part2'

Industrial Environment

The product described is intended for use in an industrial

environment.

PanelView 900 Color Terminals

ThisapparatusistestedtomeetCouncilDirectivesgl336tBBc
ElectromagneticCompatibility(EMc)usingthefollowingstandards,
in whole or in Pan:

r EN 50081-l:1992 EMC - Generic Emission Standard' Part I -
Residential, Commercial and Light Industry

oEN50082-2:1995EMC-GenericlmmunityStandard'Partz-
Industrial Environment

Theproductdescribeclisintendcdforuseinanindustrial'light
industrial or comrnercial environment'

)
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c.-2 European Union Directive Compliance

lntended Use of Product

According to these Standards, the factor which determines, for EMC
purposes, whether an apparatus is deemed to be "Industrial" or
"Residential, commercial and light industrial", is given in Clause I
of 8N50081-2 as follows:

Apparatus covered by this standard is not intended for connection
to a public mains network but is intended to be connected to a
power network supplied from a high- or mediurn-voltage
transformer dedicated for the supply of an installation feeding a
nanufacturing or similar plant.

The PanelView 550/900 monochrome terminals are intended for use
solely in an industrial environment as defined above. When installed
in Europe, any other application is in contravention of European
Union Directives, and a breach of these laws.

Wiring Becommendations

To reduce electrical noise, connect the PanelView 550/900 terminal
to its own branch circuit. The input power source should be
protected by a fuse or circuit breaker rated at no more than 15 Amps.
Route incoming po\À/er to the PanelView 550/900 terminal by a
separate path from the communications cable.

Where power and communications lines must cross, they shoutd
cross at right angles, Communications lines can be installed in the
same conduit as low level DC VO lines (less than l0 Volts).

Declarations of Conformity

Declarations of Conformity are available upon request for the
PanelView 550 and PanelView 900 terminals. Contact your local
Allen-Bradley representative or distributor and request the following
Allen-Bradley Corporate Numbers:

o 4350O-218-01 for the PanelView 550 teuninals
o 43500-219-01 for the DC power uerrions of the

PanelView 550 terminals
o 43500-177-01 for the PanelView 900 monochrome terminals
¡ 43500-235-01 for the PanelView 900 color terminals

These documents declare that the terminals conform to the applicable
directives.
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Glossary

Glossary

Application - In the context of PanelBuilder, an application is a

logical arangement of screens which replace the functions of a

co-ntrol paneiand consist ofpush buttons, data entry objects' control

lists, and indicators. The application runs in a PanelView terminal'

Application File - File containing confrguration information for the

(1

ilt

Application (.PVA extension) or as a PanelBuilder Application

( .PBA extension). Files transferred to a terminal are tn a .PVA

format. Files within PanelBuilder are ln a PBA format.

Baud - A rate at which a transmission occurs, where one baud is the

number of code elements per second. If a change in state can assume

one of 8 values, then one baud is one 3 bit value per second'

Bit - The smallest unit of information in the binary numbering

system. A bit is represented by the digits 0 and l '

Boot Revision - The revision number of the terminal boot code.

Byte - A sequence of eight consecutive bits treated as a single value.

Controller,Programmable-Refertoprogrammablecontroller.

CursorKeys-Up/downl|efttrightanowkeysontheterminal
keypad used to move a selection cursor or the active object indicator

bar.

Download - The process of transferring an application from the

cornputer running PanelBuilder 550/900 configuration software, a

*",''ory card or ihe PanelView File Transfer Utility to a PanelView

terminal.

DH-485 link - Data Highway 485 link' An Allen-Bradley

token-passing canier-band tink for a local area network'

DH+* tink - Data Highway Plus* link' An Allen-Bradley

token-passing baseband link for a local area network'

EMI - Acronym for EleCtromagnetic Interference. An extraneous

signal in a circuit that can interfere with the desired signal.

EPROM - Acronym for Erasable Programmable Read Only

Mernory. Can be written to and erased'

EPROM (Flash) -Erasable, in -circuit, programmable, non-volatile

memory.UsedbythePanelView550/g00tostoreanapplication.
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G-2 Glossary

Firmware - Instruction code for the PanelView 550/900 terminal
that is permanently stored in read only memory.

Function Key - A set of keys that can be used to initiate a function.
The PanelView 550 has l0 user defineable function keys. The
PanelView 900 has 16 user defineable function keys.

H[:IT-Acronym for Hand Held Terminal (Catalog No. 1747-PT1).
A device used to configure and monitor data within SLC data tables.

ISA - Acronym for lnstrument Society of America.

Keypad - The set of 14 keys ( numeric 0 -+ 9, decimal point,
backspace, minus, and enter) to the right of the display window on
keypad terminals that are used to enter data.

LED - Acronym for Light Emitting Diode. The PanelMew 550/900
has two LED indicators (Comm and Fault).

Link Coupler - Connects devices on the Allen-Bradley DH-485
communications network.

Memory Card - A storage medium similar to a floppy disk which
can store a PanelBuilder application.

Menu - A list of available commands in the PanelBuilder
application. Menu names appear in the menu bar at the top of the
window.

NEMA - Acronym for National Electric Manufacturers Association.

Node - A device on a DH-485 network which has a unique address
(0 to 3l).

Node Address - A unique value (0 to 3l ) assigned to each device on
a DH-485 network. Addressing allows communications between
individual devices. All data transfers are assigned a destination
address.

PanelBuilder 550/900 Software - A Microsoft V/indows based
program used to develop an application to n¡n in the PanelView
terminal.

PanelView Terminal - An Allen-Bradley keypad or touch screen
terminal which runs a PanelBuilder application. The terminal
provides the operator interface to the logic controller when the
application is executing.

)i.
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Glossary G-3

pass.Through - Means of transferring data between a comPuter on

the DH+ network and a Panelview terminal on the remote vo
network. A PLC5 controller acts as a bridge between the two

networks.

PCMCIA - Acronym for Personal Computer Memory Card

International Association.

PIc-AcronymforPersonalComputerlnterfaceConverter.
Converts between RS-232 and RS-485 standard electrical interface

signals.

J. ,,ut

PLC - Acronym for Programmable Logic Controller, an

Allen-BradleY trademark.

Preset value - A value that is loaded into a PLC or SLC controller

data table when an application is first started.

programmable controller - A device used to replace relay logic

ur"Jfo,. sequencing, timing, and counting' Instead of physically

wired devices such as relays, push buttons and limit switches, a

programmable controller tests the state of inputs and sets outputs

according to stored Programs.

Real Time clock (RTC) - Internal clock that provides time, da¡
month and Year.

Remote vo Link - A serial link for carrying vo data between a

pLC or SLC processor/scanner and remOte I/O adapters. Also

supports ¿ata that is moved using block transfer ladder instructions.

Restore -To load an application from a memory (PCMCIA) card'

RS-232 - Standard electrical interface for serial data

communications.

RS¡-485 - Standard electrical interface for data communications.

Save - The process of transfening data to a computer or memory

card.

scratchpad - A window that appears on the center of the display

screen that allows data entry using the keypad'

Screen - See application screen or touch screen'

sLc - Allen-Bradley trademark for small Logic controllers. see

programmable controller.
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G-4 Glossary

ïbuch Cell - One of the rectangular areas on the display window
that the PanelView terminal can sense when touched. The
PanelView 550 has 128 touch cells. The panelView 900 has 384
touch cells.

ïbuch Screen -The display window of the terminal that responds
when touched. The screen consists of touch cells.

Upload - The process of transferring an application from a
PanelView Terminal or memory card to the computer running
PanelBuilder configuration software or panelview File Transfer
Utility.

validate - The process where PanelBuilder checks the validity of an
application. Errors, such as incorrect datatypes, are displayed and.
must be corrected before an application can be loaded.

verify - The process where PanelView terminal checks the varidity
of a downloaded application.
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L¡

A

AC Power, Connecting, 2-1-24
Accessories

550to900UPgrade, 1-21

Anliglare OverlaY, 1-21

Backlight LamP, 1-22
Software, 1-21

Function KeY Legend Kit, 1-20' 1-21

Memory Card, 1-19, 1-21

Mounting CliPs, 1-22

Personai Computer lnterlace Converter, 1-21

RealÎmeClock, 1'22
Wallmount Power SuPPlY, 1-21

Alarms

Conlent, 5-12
Description, 1-18

History 1-18

Allen-Bradley, Contacting lor Assistance, P-3

Antiglare OvedaY, 1-21

Application Files

DesoiPtion, 1-15

Running, 5-1

Application Settings, 3-1

Audience, lntended, P-2

B

Backlight Control, 3-12

Backlight LamP, 1-22

PanelView 550, 1-7
PaneMew 900C, 1-?2

Backlight LamP RePlacement

for PanelView 550, 11-6, 11-7

for PaneMew 900C, 11-8

BarGraPhs, S-10

c
Cables

DH*485' 8-3
DH-485 Network lnstallation, 8-4

DH-485 Programming, 1-21

Remote l/0, 1-21

Remote l/O Connector, 1-22

Card,Memory 1-19, 3-5, 4-1, 4-2, 4-3, 44

Certilicalions, , A-4

Character Size, A-3

Cleaning, DisPlaY Windou 11-5

Color DisplaY

Available OPtions, 1-2

Backlight RePlacemenl, 11-8

DescriPtion, 1-3
PanelView 900, 1+

Comm LED, 3-3, 3-7, 11-4

Communication Porls, Available Options' 1-2

Configuration Mode Menu, 1'17, Y2

Configuration Soltware, 1-21

Conlacting Allen-Bradleg P-3

Conlents, Manual, P-l

Contrast Control, 3-12

ControlLists
Active ltem, 5-3
Active List, S-O

Cursor, $.4
DescriPtion, 5-3
ListKeYs, 5-4
Piloted0ontrolList, Þ5
Selecting an ltem, 5-5
Verlical lndicator Bar, 5-3

Convenlions, P-2

Cursor Keys

PanelView 550, 1-5
PanelView 900, 1-9

)
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D

Data Entry
Field, 5-6
Keypad Enable Button, S-6
Numeric Entry Cursor point, E-6
Range, 5-6

Date, 5-11

Date/Tme Selup, 3-li
DC Power, Connecting, Z-4r24
Declarations of Conformity, C-2

DH-485 Communications
Baud Rate, S€
Cables, B-3
Connecting a Personal Computer, g-6
Connectors, B-2
DH-485 Communicalons porl, 1-12, g-2
LED lndicators, g-9, g-7, l1-4
Link Coupler, 8-3
Max Node Address, F6
Network Connection, 8-4
NodeAddress, }{
RS-232 Port, 1-12
RS-232 Printer Poil, 8-2
Setup Screen, 3-6
SLC Connection, &-3
SLC Programming Connector, 1-12
Terminals Available On, l-2

DH-485 Communications port

PanelView5S0, l-7
PanelView 900, 1-11

DH-485 Programming Gonnector
PanelView SS0, 1-7
PanelView 900, 1-.l1

Display, Using Touch Screen, l-16
Display Window, Cleaning, 11-s

Displays

Bar Graph, S-10
Color, 1-2
List lndicator, $-10
Message, 5-li
Monochrome, 1-2
Multistate lndicator, S-10
Numeric Data, S-ll

l-2 lndex

E

EMC Dhective, C-i
European Union Directive Compliance, G-l

F

Faull LED, 3-3, 3-7, 11-4

Fault lr4essages, B-l
Features

PanelViewss0, 1-4, l-S, 1-6, l-z
PanelView900, l-8, l-9, l-10

File Transfer Port, 1-2

File Transfer Utility, I-21

Files, Application, 1-1S

Format Card, 3-5

Function Key Legend Kit, 1-16, 1-ZO, 1-21
Function Keys

PanelView 5S0, l-s
PanelView 900, 1-g

H

Hand-Held Terminal, Connection, g-S

Hold Tîme, F-2

I

lndicators

BarGraph, 5-10
List, 5-10
Multistate, 5-'l0

lnitialScreen, 2-6

lnstallíng the PanelView SS0
AmbientTemperature, 6-l
Enclosures, 6-1
Ir4ounting Clearances, 6-3
Mounting Dimensíons, 6-2
Mounting Procedures, 6-5
Panel Cutout Dimensions, &4
ïools, 6-2
Venlilation, 6-1

lnstalling the PanelView 900
Ambient Temperature, 7-1
Enclosures, 7-1
Keypad Mounting Dimensions, 7-B
Mounting Clearances, 7-4
Mounting Procedures, 7-6
Panel Culout Dimensions, 7-S
Tools, 7-2
Touch Screen Mounting Dimensions, Z-2
Ventilation, 7-1

lntended Audience, P-2

lntended Uses, 1-1

lntensity Control, S-.l3

,[
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lndex t-3

Remlndet B-1

Stalus, B-1

Terminal, B-1

Warnings, B-1

Monochrome DisPlaY

Available OPtions, 1-2

Screen Condilionel 3-14

Mounting CliPs, 1-22

Multistate lndicators, 5-10

K

Key RePeat

Delay, 3-9
Rate, 3-9

Keypad Enable Button, Entering Data, 5-7

Keypad Terminal

Available OPtions, 1-2

Operation, 1-16

Touch Screen Terminal

Available OPtions, 1-2

(r
' t

L

Language
Selection, 3-4
Types, 3-4

Language Button, 3-3

Last0hassis, 3-8

LEDS

Comm, 3-3, 3-7, 11-4' A-1

Fault, 3-3, 3-7, 11-4, A-1

PanelView 550, 1-7
PanelView 900, 1-11

Legend Kit, Function KeY, 1-16' 1-20

Link Couplet 8-3

List
Conlrol, 5-3, 5-o
lndicator, $-10
Screen Selector, 5-8

List Keys

Controllists, 5-4
screen lists, 5-9

Numeric Data DisPlaYs, 5-11

Numeric Entry Controls

DescriPtion, 5-6
Entering Data, 5-7
Kevoad Enable Button, 5-7

Numeric Entry Cursor Point, $4, $-7

ScratchPad, 5-6

Numeñc Entry KeYs

PanelView 550, 1-5
PanelView 900, 1-9

o
Operations List, 3-3

\

M

Memory Card, 1-21

Applications, 3-5
Erase / Format, 3-5
lnstallation, 1-19
Listing, $-5
Restore From, 3-5
Saving to, 3-5
Translerring Applications, 4-1, +2, 4-3, 44
Wdte Proteclion, 11-3, B€

Menu
Conliguration Mode, 3-2
TerminalConfiguration Mode, &-1, 3-2

Message DisPlaYs' 5-11

Messages
Fault, B-1

P

PanelView 550

Backlight LamP, 1-7

Backlight Lamp Replacement, 11-6, 11-7

CursorKeys, 1-5
Cutout Dimensions, 6-4
DH-485 Communications Port, 1-7

DH-485 Programming Connector, 1-7

Features, 1-4, 1-5, 1-6, 1-7

Function KeY Legend Kit, 1-20

Function KeYs, 1-5
lnstallation, 6-5
LEDs, 1-7
Mounting Clearances, 6-3
Numeric Entry KeYs, 1-5

PCMCIA Slot, 1-7
Power Connection Terminals, 1-7

Power0onnections, 2-2
Printer/ File Transfer Port, 1-7, 1-11

Ratings, 6-1

Remote UO Port, 1-7

Reset, 2-8
RS-232 Communications Port, 1-7

Screen SetuP, 3-12
Touch Cells, 1-5
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,-4 lndex

PanelView g00

Backlight Beplacement, I1_g
Clearances, Z_4
Color Display, 1_3
CursorKeys, l_g
DH-48S Communications port, 1_11

lHl8s 
prognamming Connãcioi r_fi

Features, l_9, 1_9, 1_10
Function Key Legend K¡t, l_20
Funclion Keys, l€
lnstallation, 7-6
Key Repeat Dehy, 3_9
Key Repeat Rate, g_g
LEDs, t-11
List Keys, $4
Monochrome Display Adjustments, 3_14
Mount¡ng Dimensions, l_2, l_g, 14
Numeric Entry Keys, 1_9
PCMCIA Stot, l_it
Power Connætion Terminals, 1_11
PowerConnections, 2_3
Printer / File Transfer pod, 1_.l1
Batings, 7-l
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lnstallation rnformation for eurcKpAN EL and eurcKpANEL jr.NOTICE: The panel clamps are packed in the carton.

QUICKPANEL jr.QUICKPANELsrDE - ----eÃcr

00mm)

Precautlons

3d
j,r.

\. 'ì,ì
'r i\.

\.'-\

o lnstallthe
slot in the

O.R!NG
or

FLAT

gasket in
faceplate.

l

FRONT

eR.-€ærn

stÞE BACK

Torque = 0.S-O.6Nm

and proper ventilat¡on,
ensure the display is
mounted away from
surrounding objects.
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à
J

I
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Ê
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E
Eô
(Ð

00mm)
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¡ when instailing the dìspray on a sranted p.aner, the srope of the panershourd be wirhin s0 del¡rees trom tnàverticaróo,it¡ãn.iithe srope isgreater than O0 degrees, provide fan cooling.r Ensure heat from oiner equipmentãóes notlnterfere with the dispray.r For proper ventiration, prwide 4,, of clearance around the eurcKpANELand 2" of clearance.around the QUICKPANELi;.-- 
- ' '-

¡ Ground the disptay tô eãäñ ö;;,ñã:"'¡ Panel thickness =.fJ.6r.T:.1OIrl .O63in_.394in for eUtCKpANEL(1.6mm-5mm) .063in_.1e7in tor éulórpnruel¡r. -' --'J
--PANEL

---
r lnsert.the display through the panel

opening. lnsert the panel clamps into
the slots in the dispiay body. TLrn 

-

screw clockwíse to tighten.
rÐ

use No' 14 to 18 AWG, solid or stranded-copper conductors and note the following precautions.1' suitable for use in class l, Divis¡on e, croirþs n, g, c *o o lrazarãouã nö"t¡ons, or nonhazardouslocations only.
2' WARNING: Explosion hazard - substitution of components may impair suitability for class l, Division 2.
3;"itr,ü,,î,:i¿";:"jr::ãil:,.f iot oiscon;;iJü;'ent unbs! po*ãin""'0."n c*it r,Lã'or or the
4' WARNING: Explosion hazard - *n"n ín hazardous locations, turn ofi power before repracing or wiringmodules.
AC Power (epx-21 :rn<-xxx)

:::
Unlts Marked IJL and c-lJL

ACl20V s{r/8úk MAKE SURE THE POWER IS OFF
o Remove the protective cover on theAC terminal strip. Remove 1 14,,of insulation from the supply wires and insert them under the terminalrJjj clamps. Tighten the

protective cover.
clamp screws to secure the wires. Replace the

DC Power (e px-2 Dxxx-xxx)
;.- MAKE SURE THE POWER IS OFFJ- + Dc ' ne¡nóve ìnt piãt"ãive cover on the DC rerminar strip. Remove 1/4,,

Ë ; o N LY :LntEnå";l.tiå*Ïf.î"ï:' frJ:i¡¡il"il,,g, ilfå::1t !",protective cover.

)U]lTT

fn)ltum

l-l--
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Goto
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Creating a Dara Display with
Tag Variable ...........
Trigger Tag..........
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Basic Panel Obiects

A basic paner object is a push button, p'ot light, *luminated push button' selector switch' or any type

of operator contior mechânism ü;ãüt foun-d 
"n 

u ärtrr pån.r' The Q(IICKDESIGNER editor

alrows the novice windows- oierating system uriìo 
".rity 

create basic panel objects and group

them in paners. when tt e oesij,if.¡;.¡i, *r"¡¡ri.g il'r¡vi"d"*r*, a pioject file-is transferred to a

,target display. using trre editor.ä"ã ãírpr.v comúination, you can quickly create and modify a custom

*ñ*r påntt for a fl-c control application'

TheQUICKpAr,{ELjr. display.is 320 x24lpixels, which isdivided intoZ'cells of 80 x 40 pixels'

The QUrcKpAt:[EL. series n oì.ãr.y !:?f'l +9öni.åit, which is ¿ini¿e¿ into 80 cells of 80 x 40

tr pixels. The ettICI(PAtt-EL,SrrtÅ ã displav i' oiot*^iö öilt' Yil"i it ¿iuiaed into e6 cells of 80

\._/ ¡ 40 pixels. în, outctcp¿Nä;; a;i?ï i* ,r,oJi u;rñ. rr,e size oi the cells and the grid can be

changed. nt å¡ãit an aia for piacingobjects on the panel'

Panel Editor

240 PIXELS

] æ PxELs

320 PIXELS 80 PIXELS

The editor Presents You with a grouP of panel object design tools. You simPlY select one of the tools

from the tool box and Place it on the screen. Some objects requrre a PLC word or bit to make them

active. Some objects are for internal use, such as the GOTO Panel, which is used þ move from one

panel to another. The Pointer is a special tool, used to select objects alreadY on the screen'

Pointer

Text DisPlaY

Word
Button

ïme
DisPlaY

P¡lot
Ught

Bar
Gmph

Push
Button

Numeric
EnrY

mîL?s

Trend

BitrnaP
Leqend
Plale

llluminated
Push Bt¡tton

Message
DisptaY

lmage
DisplaY

Selector
Switch

Goto
Panel

Numeric
DisplaY

Print
Panel

Alarms

Polyline Gircle
Rectangle Text

lntroductlon' I



rrr lnc ncglnncr ñltttJs' thc c,it'rdr¿¡rvs thc oh-icct in a twt¡ cct fìcrd. Thc objccr.s c¡ìn bc rcsizetr rt¡suit
thc pancltl.sign' ln lhc rirllowìngi,.r*ing, ,, Þir"iLigrìr oh.icct has bccn pracctr .n thc, paner.

nqii¡,:ä,îJ""fj:l;1if,:ï"iffi ä;':J:;,ffi :;,"iiîilif,lïi1irhe lighr.
Each type of object can be customize{fo 

ll".*id, range of appricarions. It rherefore becomes very
easy to place an object on the screen' modify ¡t ro, vãuï rppriðåtion 

"nJio"¿ 
the project inro a targer

display.

Once the object appears
can change the text size
PLC memory to control

Core Components
c-ore components are the basic buitding blocks that will allow you to configure thef"iíffi.i,iiff ,;it::;ff nkntf¿1,¡ lijffiläj5flAf no*hebasicobjec,s,ike

Bezel

The bezel presents a visual indication to the operator that the buüon has been pressed. The bezer,
bezel outline' and touch color 

"tn 
i" changed;";i;;rr apprication. n, above example shows the3iïÏ:äåîl::ìf"lä'ii:ffi1ï[å:ä*ildr;:*pushBu*on,ruminaoi,ir".r,

t

Qt



FAN

STOP

Legend Piate

:r.i 
ì

Thc regend pratc is used to provide text information to the operator-The text size can he changed' and

the text wi, automaticaily center itserf both verticatty aJ ùäriront.tly' The text color' background

coror and outrine coror cãn be mo¿¡r¡e¿-tãr y*, 
"ppiir"tion- 

Lægend p]ate information is static'

lægend plates 
"r. 

ur.¿ *itt t*grnd Plates,Þu'h guttons' éoioÞuntiButton" Numeric Data Display

gñtontänd Numeric Data Entry Buttons'

Lens

i,

POWER

OFF

The rens presents a visual indication to the operator of the current status of a bit in the PLc' The lens

is typicary presented as a pair of funciions, usualry un örrirnt and an oN lens. Text in the lens is

used to describe to the operator whlt the bit status r".ir. i"*irirr is variable and will automatically

center itserf both verticaily and horizontaily. The ,"*, *ior, rens color, and outline color can be

f,,
changed to suit Your aPPlication'

Data DisPIaY

A numeric readout provides a mechanism to display the numeric contents of PLC data registers'

lntroductlon' 3



Notes

Basìc RequÍremenfs
1. MS-DOS S.0 or grearer.

2' 386sx or better cPU, 4'0 Mbytes RAIvf, 17 Mbytes (fuil instail) of free disk space.3- Basic knowredge of how to use the Microsoft windows,* operating system.4' Microsoft lvindorvs* 3'1 running in'Enhanced Mode,. you may interrogate the rnode byinspecting the ABourbox of 
'rt. 

plg.ur Manager. If you are cuirentry running in Rear orProtected mode' exit Microsoft \Mindo-r'* and stãrt iiup by ryping wrÑzg a*he Dos prompt(typicatty CÞ).

i¡[ffiåffi,:i"t wirh MS-Dos'*- (rhe insranation wiu add sHARE.E¡E to your

Backing up and Restoring your data I

'Ive recommend that-you backup your data flles often. If someone were to stear your computer or ifyour hard drive breaks down, yäu witt r,"utã;uurtirp copy'of your irnportant data fires. you can usethe proje* export fearure to 
"opy 

cornprete projrJ;;a to a froppy disk.
You rnay also backup your data by copying the files in your data directory.to a safe place. A simple
F:::io"fiî:1ä;í'äå,îåäîÎ,f,f .""íijffi 

'hi;'il;'#;ä'åi,."to,ytóanopf 
ydisk.

iiffi[Ï':HiHiiyËîü,Ïål$iif)îÌ,:.' rhe noppv disk back to vourdata directory. For
If you are familiar with the'MS-lvindows* File Manager'you may use it to ,copy,your 

fires, too.
trå:iåiï:arion abour the 'MS-windows", m" ürnuger,consurt your MS-windows*

' :j'

wìll not bedata
are your

4 a



lnstalling Quick System

*: .nstallation Procedures

l. Start Windows'" (typt "win" at the DOS prompt)'

2 Insert D sk I tn to drive A or B.
command.

3. Open the Progra m Manager File menu and choose rhe Run

4. Type A:setup (type B :setup If you are using drive B) tn the Command Line text box.

5 Press ENTER or cl ick oK to start the nstal lation.
through the install

l

ffi

rt$
si

i$

*
trI

I

i

,The instal lation wizard will guide you
the instruct ions on the scfeen

process.

The insta'ation program alrows for comprete oI c¡¡tom installation. The custom installation allows

you ro select onty uie ãisptay a"\ri".ir¡uilirç ortl::: you need' A custom installation typically

requires about 12 Mbytes. The custom instailation r.yío*e alr the disks in the distribution set'

.;starting QU ICKPANET Editor

To start the QUICKPANEL editor:

1. Start Windows* (type "win" at the DOS prompt)'

{¡ ;;.;;rrograrn Manager and locate rhe Total control products program group'

3. Double-crick the group icon. when the Totat control products window opens' double-click the

i:åtåtï:H.rp menu and serect the About oprion. The About box will contain the software serial

number. Transfer the serial nurù., to the ,"giitrulion ".ø, 
complele the registration card and mail it

to Total Control Products' Inc'

5. Go to the Quick Tour section for a tutorial' (Quick Tour is the next section)

Please Íiu out ønd møil in your regístration card'

Technical SuPPort

QUICKPA}.IELtechnicalsupportphonenumber:(708)345-5730.FA)ft(708)345.5670.
.BBS:(708)345.5880.Selectarea8forQUICKPAI.{ELinformation.

lnstallat¡on'

¡4.

m[l
QU¡CK admeQUICK-Re

Total Control Products

aií:.,i
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¡

Overview

Note that there are
(inactive). ClÍck th

The Quick Tour sectio¡ is designed,,o ,t..you through a simpre project using a Modicon pLC and aQUICKPANELi^ T,tlt targeidis;lay- This pt"¡*"inrains i¡. üuri"Jemenrsof a, projects. youcan substitute your PLC typJfor tnãse instances rrrri, Modicon i, u".¿. vou will be shown most ofthe dialog boxes but onlyï fr* ,rquirc any input or changes.
we strongly suggest that you read the Quick Tour section.and aftempt a simpre project. Make sureyou are able to design a simple panel and downloa¿li tort" orgr,-ãirprö. wr,"n you have rhe rarger3l:i'itriiJi:liî'f,ä','3#üIltJ:'IiF;. tå 0,,igni,'s;ö;ners yóu shourd downrõad

Quick Proiect Setup
click the Quickicon to start the editor- The following diarog is disprayed. we assume this is the firsttime you are using the softwa." un¿ltrrre are no projects previousry created.

à

no projecß listed in the window and several menu buttons and tools are greyed oute New bunon to display the New piãjr", menu.

I

6 . Qulck Tour



New Proiect

{hc Ncw Proiect dialog is usc¿ to cnter a titlc ftrr a new projcct and pick a targct clisplay dcvicc'

llor prr¡icc'ì næ:
I

PAilEL i. Colq

New ecl

,;: Caarfl

lype "PROJECTI
ll for the project name and press

the rtght of the text field).
TAB to move cursor

down selector down arrow to(the

Proiect SetuP
The project name will appear in the project_name-text field at the top of the dialog box- You can

Æ, change it by typing a .n:w 
n"*". it ybu tti"t rhe More button, the Additional Project setup dialog box

f,{ ;wilr appear. rr,', Ãddition"r prrjr"isetup dialog box is used ro enter the Author name and project

'' - 'notes.

The next section of the project setup dialog box is labeled Dispray Device- The model selected is

shown in the Moder list box. you can change the disptay deviðe by clicking the down arfow button

and picking a new target disPlaY'

The Initial screen is the first paner displayed when the power is cycled. læave this blank for now'

The Dispray button brings up the Display cglfi-curation diarog box, which is used to serect the initial

screen and the screen saver timeout. The initiaiscreen is the ãne that appean¡ after a Power cycle'

Screen saver timeout is a timer that starts after someone touches the screen' If the screen is not

touched again ueroie the timeout period, the screen goes brank- A setting of 0 will keep the display on

constantlY. Click Cancel.

The Touch button brings up the Touch screen configuration diarog box- You can turn the beeper

oN(Enabre) and oFF(Disabre). (you may want to rurn it oFF whJn using the display in an office

environment). click dr. rn. îoìctr button is arso used to enable the operation of the external

Se lect QUICKPAI.IEL jn Color as the display device. If your mrget device rs different, select it from

the display device list. This example assumes you are using the QUICKPANEL jr. color display

Click OK and the Project Setup dialog will appear'

keypad.

The Print button sends the panel image to a printer' Iæave this alone for now.

Oulck Tour. 7



llo P¡otocot>

Syrtc¡.:.lD Porf.:,

lr. ColorETPA}II CKQU

B fouch.: , i9 Prhr..

lniü¡l Scccn

Diçlay Dcvico

llodèt

Proþd n¡ac:

llorc..

The next section of the Project Setup dialog box ts labeled PLC & Protocols Th ts section ts used toselect the PLC protocol and setup the commu n ications for the display There ls only one choice forthe main sen al inte rface port, which is designated SIO/CNI Click on the down afrow located on theright side of the PLC Type field to display a ist of PLC types. cl ick on Modicon Modbus.when you change protocols, the fol lowing ñF^ññ
ttL v tttlt ç

f ¡ìt disp l^--- Jtaycu. rne profnpt reminds you that theprotocol yoü have just selected must be setup after the change. Click Yes to acknowledge the prompt.

Click the Port buüon to setup the main serial port (CNl ) on the display. The Serial Parametersdialog is displayed. This dialog box is one of the most rmportant, because it defines thecommunication settings between the display and your PLC.

å
Ouick Mana et

I o Qulck Tour



Thc scttings MUST match th.sc of y.ur pLC. Thc settings shown inthe rlial.g b.x are dcfault

scttings and may n.t bc corrcct ttrr y.ur project. when y,r"u ,rono-rsal proiect' you mûy want to writc

{own the scttings ¡nrJ verity thcy arc the samc as thosc on your PLC' Click oK'

¡ick thc protocol button to setup thc.pti.nal parameters t'or a particular PLC type' Thcse paramclcrs

MUST arso match th.se of your pLC. itr. ,rttings shown in ttre dialog box are default settings and

may nor b" ..rrr".t io, Vn", i.j*"t. it. t,to¿i"o,iModbus dialog box is shown betow' Click oK'

SeriaModicon Modbus

click the system button to open the system configuration dialog box'

eT)

The panel trigger tag allows a register in Your PLC to control the selection of panels' You can allow

the operator to select panels, the PLC to select panels, or a combination of the two'

The watchdog is a register in your PLC that is periodicallY checked to determine if the

communication link is still operational- Each timeout Period, the displaY sends a value to the

watchdog register. The PLC waits for a specified period, then checks the contents of the register. If

there is a value in the register , the link is working. The PLC then clears the register and begins

waiting again. The watchdog oPeration requires some PLC ladder logic for proper operation'

Pressing the Define Passwords button will display the Password Setting dialog box. You can password

protect one or more panels in a Project' You can setuP Passwords for up to 16 users. The password is

a numeric value from 0 to 65535 with uP to three levels of securitY' For each protected Panel in a

project, a security level of Operator, SuPervisor, or Master is selected. During n¡n time when a

pnor to accessing the Panel' A
protected Panel
proper numenc

is selected, a numeric data entrY panel is disPlaYed

password must be entered which is equal to or greater than the assigned securitY

panels.
level, othenrise access is denied. The Master level can access all

To assign a password, select an unused line, enter the password and optional user name, select a

password level, then click the Change button. Edit the password bY selecting the line, making

required changes and clicking the Change button' Remove by selecting a line'

Ourckpanel ir Syslem Conf iguration

select Unassign and click the Change button.

password assignments

QulckTour ' I



l-hrrsêct

etlangsP¡¡¡rord

Lcvel Par¡rord U¡cr ll¡¡¡o

[hìusé.J
Llrìus€ú
tlrused
L,tìused

OK

EGh

!asrord:

Pas¡ro¡d
lllJ¡¡6¡¡¡,', r, {- 0pcr¡tor l- Srrpcrvù¡ol '' c¡..Ë

Panel

the

You are now doneì'vith-the Project setup dialog so click the oK button to return to theQAICKMAÀ|AGðÀdiatog. ' --

QUICKDESIGNER
The project now has a ütle and the necessary configurat¡on information. The_next step is to design thepanels for the project' click the Panels buttón . 

"oäìn e euIcKDESIGNERpaner ediror window.
You can also click rhe panels ¡*o @ilon rhe roolbar.

The panel editor window opens wíth a new
display you selected in the r.tup Oiaiogs. ltworking on it.

)

ËII¡TET
S Ourck Desrgner IUntilledl. fpro¡ectl

10 . Qulck lour

panel ready to edit. The panel size depends on the type ofis a good practice to savi the panel * ,*o as you start



Thc first tinc y.u rrpcn thc QU|CK-2ESIGNERpane 
l cditor menu' thc Turrs m.,nu may bc placetl on

the grid. pl¿rcc ,tr. ..irrr.r, ovir the t¡tf. .rtìt. t.rnl bo* 6*t*¡' click antl ho*l thc lcft mousc butt.n t.

rnuir: rhc Tools nrcnu off the gritl'

Create a Panel

crick the iruminated push button ico" @l 
-",' 

the.Jo,lrs menu or serect the illuminated push button

from the Toors pulr-dåwn menu. the status rine at the bottom of the screen witl indicate which tool

you have rrtr.t.O. ft, illuminated push button i'u 
"otïination 

push button and pilot light'

Èil
ñ!

KJ
'{h
ñl

i$ü
i.i:
r'ì,t
i?i
Itr
ì

i

Ir

i

Tools

Move the arrow cursor into the grid area' A cross hair will

type of tool selected' Move the cross hair to the cell shown

the messag, in tt , 
'ioìot 

tint at the bottom of the window'

aDDear with a small image identifying the

Tåirt" ot.*ing and click the mouse' Note

llluminated Push Button

The illuminated push-button object will appear across two cells'

uÊG

+E

QulckTour' 11



r nc r¡un'natcrJ push Butt.n Scrtings diurog b.x wit ars. appear.

Sction or

ðsTL¡cH
: ô Uo¡onla¡l;rol¡
icorr
I r ¡ocCr .

Cðrcd

ll¡hc Ddaul

ddvaræod...
&a¡c|... I g,r.n..

Ëctp-..

Push Button Tag VarÍabte
The illuminated push button consists.of two parts; the push button and the pilot-light indicator. whenlff iliii;:i,:'rï',i"'fi:1ffii' Ll' ¡" 

' ;;ðä;l'äLn,,"ir¡;h,ä; 
right is assigned to moniror

A "tag" variable name must be assigned to the push buttonaJhis tag wiil be a single discrete bit inthe PLcmemorv that the 
"rgrrãirir"v "--"ãí*;:;;0. oDolooioriie button rag and press TAB.

PÍlot Light Tag Variabte
A "tagn variable name must be assign-r9 ,o the-pilot light.This tag wifl be a single discrete bit in theå::'$ff't"fi::ï :îfî.:::11ffi";;Ã-\fi;;;Ë bit is oñ1r,. p¡îàt right is oN. rype oD200

The Bezel portion-of the push button presenß a visual indication to the operator that the buüon has
been pressed' click trre sezei-but;;; 

Jg 
disprav rh;B;-';i;;,rrüä*"L*u 

rhe simurare buüon ro
see how the bezel changes *lott. ôiick oi< ró .*rr . the rnain push iutton diarog.

Bezel

à

Bezel Setl

12 . Oulck lour



Stafes
click 'n 

rhe st.tcs button to display thc Statc scttings diatog- A push button hits two states; oN and

oFF. y.u can change the text and appearùnce ot'eacir statc.fusc the Next and Prcvious buttons to

: i. .iclcct a diftbrent statc. The last stat. sele"tcd will be the one disptayed when you click the oK button'

+ 
click oK to return to the main dialog'

State Settíngr
E¡

girc lurtifY

itSr? acc Cúcd

: .,. ,.

tlr¡¡ Cobr

orrtl¡æ CdG r:" Ealp.;

Action
The manner in which the push button tag will be controlled is defined by selecting an nAction"' A

,.common action is toggre, where th. ptõbit (tag) is turned oN when the push button is pressed and

turned OFF whei tftãiuttt button is pressed again' Click the Toggle button'

tr*-)
Action

O Momentary

Oo¡l
O orr
Q Toqgte

click the oK button to save the iltuminated push button settings'

click the File menu and select Save from the pull-down menu, or click the save t.on' E! \when the

Save Panel dialog appears' type Panell for the file name'

\
"press TAB until the cußor is located in the Description window'Type SINGLE ILLUMINATED

PUSH BUTTON then click the OK button'

Save P¿nel
EI

OUICKDESIGNER
QulckTour'13



IHEDUSA tNtlEl Qu¡ck Manager
EI

Lrrcx Inc F¡le menu ilnd select Exit. The SUICK MANAGER wind.w will rerurn.

Tags
The tags menu will allow you to view the tags created 

{or.lhe-current project. you can easily add,delete' cut' paste, and copy tags. You crn p*ge (delete) all of *,. t"g. riåm the current project. clickthe Tags butron for the fóùowìng menu.

I

If you select Tag Attributes or double click one of the tag narnes, the Tag Attributes dialog willappear. Do not change any senings. Click OK to close the Tag Attributes dialog and retum to theTags dialog. Ctick the Close buüon to exit Tags.

14 ¡ Qulck lour



N¡tna¡ OK

C¡ncelT

Vei

à9

0D200

tl
!

(â lntcscr (-'Ebôt C $t¡hg

Sir. I Porkrd 10.

0.

I
,.. !.. :

Download Panel
Before you attempt to downroad a paner, you rnust connect the HMI-CAB'O49 cable between an

unused comm port on your comPuter and the target display'

crick the Downroad button or click the Download icon Hl a download the new panel design to the

target dispray. rne iirst operation thaiappears on the screen is the compiler (ssc), which compiles

the selecred project into code rhe target äävice can accept. (Your compiier display may look slightly

(r
different)

rwhen the compile operation is complete, the guIcKCOtlNERmenu is displayed'

Follow the prompts which are displayed by QUICKCOUNER"

guIcKCOUNERwill determine the condition of the display and begin loading the required files' A

bar graph will display the loading progress'

.'l

Ta Àttributes

'l-.s¡dlcc.
'..',' t: 

"

.: [-. Da¡

lft¡nber of cler¡entr

F¡G

f- -1.

QUICßPANEL
Cortp¡br

r.06
x

P¡oiectl

QUICK PANEL h- llonochroma

SABGFAPH

Goto Panel Eutton

Proiecù

Di¡pla$
Pancl:

fooL

SSC

OUICKDESIGNER
OulckTour' r5



stðte

\.
Ecþ...ry

dcvice ¡tola.-.rt¡CqtDolaeiÈrg

.r CIS . RlQonunicdionr porl

DSB "r CT)

I Pròþ"r, na..n
: Filcno¡e: GPC-Â, i..'r iit;¡,!

ãrQulcl Coune¡sç

Below the bar grapl will be a display device status information box which gives you some generalinformation about the display. The drst time a version 1.06 (or later) bootstrap is loaded into adisplay' the currently loaded executable nie an¿ ti. 
"rrt¡on 

òr tn, eíecutabre fire wiil be btank. Freespace is an option that may not be active in this version.
when the application download is complete, euICK couwgRwi¡ crose and the euICKIUIANAGER program will return- since no ¿erautt prnrt was serected, the display device will show thefollowing prompt.

Press For
Next

Screen

Press To
Run

Screen

Panell

Press the left button-to disptay Panell. If you had a real Modicon Modbus pLC attached to theSUICKPANEL.¡h display, ttrt pustr-o:IJl *ooto opäre. pressing rhe push-bunon would setoD0100 to a 1'' In this tutorial, the laddcr logic ¡n t-lie prc is writtãn so that serting oD0l00 ro a 1wil! cause oD200 lo also be sei io i. The Piiãt Lightiag variable for rhe push-button is tied tooD200' so it will go on'The push-button was selJcted to be a toggre typ. uutton. pressing the push-button again will cause oD0100 to be set to 0 and oD200 to be Jri to b. rr,, pitot light section of thepush-button will go out.

You had to read about ten pages of this tutorial in order to create your fÍrst push-button. It might havetaken you about ten minuteì ó complete the exercise. Now that yóu are familiar with the operations,it should take you a minute or two tä create another button or pilot light. Just think how much timeand money you have saved! You can 39T object to lour control panel in less than two minutes withno wiring changes! That's QUICK7AI,IELI

å
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OUIGKMANAGER W¡ndow
the of PLC used, the serial

communications attributes, and other information required for a project.

you can Jump to the panel editor wh ich ls used to design panels. You can jump to the tag ed itor to

add or modify
you have coffipleted a project, you can click the download button to send the comPleted project to

target display The QUICK ÌøIANAGER window IS shown below

Tiüe Bar
Menu Bar Boi¡ct

Tool Bar

the tag list You can Jump to the alarm manager to setup the alarm processor rWhen

a

Project File Ust

Menu Butons

Stat¡s Bar

Project Çomponents
gptions Window Help

ff,
i1

ì:
'!

Menu Bar
windows* commands are risted on menus. Menus are represented bynames in the menu bar at the

top of each application window. rn wii¿o*s*, you seteci a menu, 
"nd 

th.n choose a command from

that menu. choosing the command cairies out itre action. ih. rrnu bar for the QUICKÌúANAGER

is shown below.

The items listed on menus are most often commands that represent actions you can tell the

,hpplication to carry out. some fnelu i*r appear dimmed, some have check marks next to them'

some may have eltipses (...) after theii names, and others may have key combinations listed across

lÌ'rEDUsA.lNlì EIEIEI
Qurck Managetn

ectlPro

from them.

:,iiii
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wintlows"' applicatitlns all ftrlkrw ccrtain convcnrions whcn listing itcms ()n a mcnu. Thcscc()nvent¡ons signal that cxtra intirrrnation about the mcnu commantl,r will tìlllow-
MENU ON ON

An el ps IS atle lhe na me

c()m mand ts n()t av:r lah le â rh s t me

A check rnark next to narne
A dialt-r (l

Þ box w il appe¿r r
the The comma nd ts act tve.A kev co fnbina lon a fter the narne A shortcu t t'or th is cofn mand.

CR

Í

A triangle at

To choose an

Tool Bar

the rgh t side The com mand leads to a casca men u
item from a se ected menu, cl ick the tem name.

r ding

The tool bar contains icons retating to frequently used cornmands found in the menu bar. By clickingan icon, you gain instant access to comrnan¿s. rne Q7ICK MANAGEA tool bar is shown below.

ru"*J I

Setup J
Delete

L

Compi
Print-

Panel Editor
Tag Editor.- - Alarms

Exit
Help

Upload Proiect (pri)
Download File (cmp)

Compile File (cmp)
Download Project (prj)

Menu Buttons
The large menu buttons perform the same functions as the icons in the tool bar, except the buttons areeasier to locate and identify their function. The menu buttons arso resize when the window is resized.The QUICKDESIGNER nilenu buttons are shown below.

Project Fite List
The Project File List contains all the projects available to rhe guICK lyrANAGER.you can crearemultiple projects, each with a different target display and pLC type. projecrs can use panels fromother projects by using the copy and paste frrnctións.

Stafus Bar
The status bar displays operator prompts to aid you in using the rnanager and designer tools.

:.,

Ð
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Proiect Menu
-.þe 

project mcnu c.ntains.pti.ns for creating new projects, changing thc setup fbr existing projccts'

trcreting unwanted projects, and trowntoactingiroj""i* t., target oisptays--rhe import option allows

you to use projectstreïted on another ryr,rrñ,'*Ñ1, tt, ,*pãrt optìon ullo*t saving an entire project'

There are severar new roors whict, or, ãrrignáo to make inå pro"ä"s of compiling and downloading

fi les easler and more flex ible

The new tool bar buttons have correspondi ng entries n the Project fnenu Se lecting Store Projecl ítt

Qui.cl<Panel is the same as clicking the Download Project bu tton on the tool bar However if yout

oPen the Project menu again, you will notice a check rnark next to Store Project in QuickPanel Th ts

enab led and will be reset the next time a compl e ls started.
dicates the option ls

ed and downloaded

IJptoadis the same as the Upload Project button' CompìIe to File

butron and Downioo¿ io*Ë¡1" it the same as the Download File

items is found in the next section'

you can exit the project menu by clicking the exit option or by cricking the exit icon in the tool bar'

Note that you can quickly exit the proi""íttnu by using the ALT-F4 key combination'

is the sam€ as the ComPile File

button. A descriPtion of these new

in the tool bar, select New from

{

ProJect'New

There are three ways to start a new project; click the New icon

the Project menu, or click the New button'

The New Project dialogbox is shown below'

New ProJect Name

lEnter the project name then use the TAB key to move to the Display device list box'

OU|GKilANAGER' 't9



trßpay uev¡ce

ä,Ïärltli:|riÏili dcvice bv clicking thc dr.p-tl.wn risr box and sereoing rhc rarg.,r dispray rypc..

llor poþcl nanc:

lPBoJECrl

€

Project - Setup

The Project setup dialog box can be selected in rhree ..{:; crick rhe serup ,"on El in rhe roor bar,select setup from the pioject menu, or crick the setup button.

à

ProJect Name
The Project sefup dialog box will display the name of the project to remind-you of which project youare working on' You can change the name of the p.ir"r uy aeretiigir," äru narne and eniering a newname.

New ct

PAt¡Et þ. ColorQUICK

<No P¡olocol)

5'fSPJl ColorQUICKPANET

Prolect Setup

2Oo

."t;t



More Button

tf you click the More button,

{rscd to enter tho Author nam

\

the Addirional Project setup dialog box will appear. This dialog hox is

c and prujecr notes.

Ddccrcotcd: TuelMlttl5s Olt2ÎlfPll

tloülklè Tr¡c 10/lft/!15 gt¡24:{WU

Jí

i

:

I
¡

r

ffi;
Model

The Dispray Device sec{ion wiil indicate which target display model you. serected for the current

project. You can .t.rrg, iftt diiplay ¿.rri"" model ty dicking the arrow button and picking a new

targer dispray. The foil,owing is a ,urpi, of ir," oirpi.y list. fn, Hrt changes for different versions of

softrvare.

QUICKPA}IEt
qUICKPANEL

6'
6- llonoch¡onc

Colol

lnttlal Screen

The Initiar screen is the fîrst paner displayed when the power is cycred. see Initial screen in the next

)

lMoreecl SetuAdditional Pro

OUICKPANEL
SUICKPA}IEL

1'SuperT
HandHold

9-
8U ICKPA}IEL HandHeld llonocù¡o¡¡c

6f, Colo¡
1 z wirt
t2.1 Color TFÏ
10.5"El" Lü) llonocluonc

QUICKPANEL 5" Colol

section.
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Display Button
The Display butkrn brings up the Display configuration díal'g box, which is uscd to select the initiarscreen and the Screcn Saver timeout.

tr-fful Scroarr

'Sc¡ccr¡

1. . ., !.

lnltÍal Screen

Screen Saver Timeout

Touch Button
The Touch button brings up the Touch screen configuration diarog box.

This is the panel that will aPpear after a power cycle has occurred on the target dispray. when youfirst begin a project, this lisi box will u. .r"pty.Tr vãu ino* rhe name of the power-up paner, enter irnow' You can come back to this dialog u-ox äti"r rút;;r paners are compreted. If you reave the Initiar
i;:fflentry 

blank, the target display-*ill prorpi ,r,. opr.aror to choosea panel when the power is

Ïhe screen saver feature will turn off the screen after a selected time period. simply touch the screento turn the display back on. The touch will not unrrifanet objects. nntrrit e rimeout period inrninutes' The range is 0 to 255 rninutes. A value or o fùorfaurt) wil force the screen to remain on.

)

Dlsaþle Beeper
The beeper sounds each time an active screen operator is touched. you can disable the beep bychecking the Disable Beeper checkbox. If you are developing a pro¡-ect in-an office environment, itwould be courteous to turn the beeper OFF.

urationDisanelQui Confi

díspIay
InitialTE:

case sensitíve.arenamesname. Panelcorrect',Inehaveav msilTebox namescreen listthefrominitíaltheChoosea.re downloaded.panels8o theafterscreen blackwíll thebox,lista name drop-downin thenot matchname doesScreenltheIÍNO

22¡



KeYboard Attached

If you have insta'ed an opti.nar keypad such as. the HMI-K'N-''', crick this chcckb.x' If thc

dispray type yru are using ¿n*, n.rt tåu, un avairabie keypatr'pti.n, this diarog box mcssage will

- 
ìótut disabled (greYcd out)'

Print Button
The print buttorr brings up thc printer serup diarog b.x. sclect the printer type from the list box'

Other printers may work if they ur, ,otpätible to ont olnt pJnt"tt in the iitt bo*' See the Print

option on Page 28'

á* äffi:JJïr is a list box that indicates which porr is.curre¡1rv i:tn, 
serup. This.rist box has onlv

\ Jne entry now, but may have ,oãi, in ,te furure. dnr r"in serial þort is geneiatly called the cNl or

SIO Port.

PLC TYPe

The plc rype list box shows which protocor 1ou 
sllecæd for the current project' click the down

a,,ow on the right side of the list box'.o view íhe 
"nriträrtãi 

protocols' sllect a ne\ñ' protocol by

clicking on the desired narne'

If you select a protocor different from the current protocol shown in the PLc rype list' the following

prompt is disprayed. The prompt ,r,n'i'no, vo, thatìhe ptoro""r you have just serected must be setup

ãi* iftr ctrange. Click yès to acknowledge the promPt'

i:,
F
ñn
Ki
¡úÈ
ìÞ:

¡ù"J
isr

IÈN
;sr
ffr

',

l

:

¡,
\
I
i
i
¡

I

I

DOï

Printer 5eÌup

Ouick Mana ef

¡23,
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Port Button
The Port butron will display
Full Duplex protocol for the

the Seria Parameters d log

e as
correct for your PLC typc

<Jis
hox Se ect RS232 or RS422/485 Half or

you r PLC. Th e se ttrngs .shown n the d ra klg box a re defaul t settings and mav not bc

displayMake

cables.andsetcatiottr communitoare relatedinterþce of/s. majoritylott paramete Auncommsame ìcatthehavea¡td PLCtargetsure the

Serial Porameters

232c

Protocol Button
The Protocol button will display the unique protocol dialog_box for the protocol selected in the pLCType list box' Make sure the settings maich ihor" of yourplc. An exampre protocor is shown berow.Each supported PLC has a dedicatãd chapter in tt, iommunicarions user manual.

I
Modicon M

24o



System Button
ThesystcmhuttonwilldisplaythcsystenlContìguratitrndialoglrox

EI
Configurationir- SyslemQuickpanel

Oplft¡n¡

Ba¡rcl l¡i¡nc¡ t¡o

Panel Trlgger Tag

The paner trigger tag isa register in the pLC that can be used to serect a panel for display' Each

panel has a unique Pänel ID ãumber;ht;h t; displayed when you save or open a panel'

when the panel ID number is put in the pLC trigger register, the selected panel will be displayed'

The paner 
"rr.ng, 

o""ors oNLy *r,rn tt 
" 

vatuJin the íegisier changes und tt 
" 

change overrides

anything erse being displayed. If you reave panet tr¡sseiiaäúl"nn ianet serection is done using the

f, PAI.IEL button .

Watchdog Tag

The \ilatchdog tag selection is a register in thetarg.e: plc that is written to in intervals determined by

rhe Timeout se*ing. The rarget dtüöylù *¡* ir,¡r;"giJ;;ilrhe 
serecred time period' Your PLc

requires additionairogic to e*a'niíe "îd 
trrt the data inãrder þ determine if a communication fault

has occurred. A common technique is to set trre watchäo-g;;g*t to 0, then examine it after the

timeout period has elapse¿. rtrt 
" 

*Ãmunication ri*ìrãooã, the watchdog register will have a

. )value other ,t 
"ió-. 

continue tr,e cycË ot.rrnlT.g thr i;ê"t;gËter ro 0 and resting the register' At any

. 
time after the rimeout period the rågister is stilr-se, r" õJi.ñ thgrg is a possible õommunication link

problem. tt 
" 

t.rgetîirpfry .uiU attZÃpt to write an FF to the PLC watchdog register'

Do not use Block the Panelvariables

PLC number,
Tog,

screen wt II be blartkyour ts orto ønequal o unused panel ID you use aønd don'tyou use Deþultrf Panel" targettheyouPanel Trîgger 4should also select Default Panel. the Prr anel Trígger Tag ,n

.25



uenne password Button
Pr(:ss rng the De fine Passwords bu Iton w iI display rh e Passw() rcl Sefting d a Io (tÞ box. You can passwordprotect One or mo re panels n a project. You can setu p words fìrr u

project,
p fce eve of secu nty For each protccte d panel n aa secu rity levc of Operator Superv sor, or Master IS se lected Duri ng ru n t me w ahenprotected pa ne s selected, a num eric data entry panel s disp ayed pnor to access ing the pane Aproper numenc password m ust be entered wh rch ts eq ua to or grea tcr than rhe ass tgned securr vleve otherw¡se access ts den ied. The Master evel can access al pane ls.

To asslgn a passwo Íd, select n unused I lne, enter he password and optional user name, select apassword leve then cl ick the change button. Edi t the password bv selecti ng the tne, makinga required chsnges and clicki ng the Change button. Rernove passwcird asstgnments bv se lecti ng a ti[€rse Iect Unass tgn and cl ick the Change bu tton.

åTo tg, the password for a single
Panel. The panel Settings ¿ialog
Operator, Supervisor, or Mastei.

pu::I, start the paner editor rhen go to the seftings menu and serectwill appear. From the password Lver risr box, rîrr"iù password,

Project - Delete
This option will delete the selected proi:c! from rhe eaIcKIt4taNAGER project list. The name of rheproject appears in the information ubx. select oK toãelete the project or cancer to abort the dereteoperation.

Pa¡¡word Settrnq

delete a when
Once Beect, it is GONE!

Delete Project

26.
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Proiect - Store Proiect in QuickPanel

scrccting sîorc project in euìcrta.rel is the s¡rme as c'ricking thc Downl'ad Projcct butt.n .n thc tool

hqr. Howcver, if you opcn the project mcnu again, y.u wiilioticc a check mark ncxt r. store Proiccr

': euickpa^er. This indicates the opti.n ¡s cna'brctrãn<t wirl be rcset the next time a cornpile is

The Download project button Hil ,, used to create a project fire and hord it for later use' Press this

butron then the standard downroad button and the .u*"iipirject will be compiled along with the

project fire and ,ri, a a euickpaner. press this button thrn ttt. new compile File button' and the

current project wil be compiled and saved with a project file- The button ìs reset after a cornpile is

started

completed.
file should be about 1O to 15 percent of the downloaded file.

This means

platforms have L000K of

Compile File button.

to save the Project

storage, wh ile the QPJ has 256Kof storage

i,
Proiect - Download

This option is used to send a file from the computer system runningth e QuI1KDESIGNER sofhvare

ro a rarger display, such as he gUiCt<pANnI'it M;;;.hrome Oislhy' See the QUICKCOUNER

chaPter on Page 68 for details'

Proiect' UPload

/@q )electing uptoadis the same as cricking rhe uproad project buüon- Hilrn, uptoad Project button

* ,is 
used to upload a projectfile from 

" 
dri"t puntr. ittt p*¡"tt fïle must have been saved with the

downloaded fire, othenvise 
"n 

,rro, r.rrug. *il rppr"i-unen-¡tre.project file is uploaded' it is saved

the same way as an importeo prå¡""r-*r.it"r.r:r "äåittrn 
be edired using euickDesigner software'

The fire can be compiled and doúnroadedbaõk to rhe Quickpaner or saved for other purPoses'

Proiect' ComPile to File

serecting compire to Fiteis rhe same as clicking the compile File button. ffi *" compite File-

button will compile the current project_and auow r."iig it to 1 selected directory' This allows saving

cornpiled nles witrrout having to oo*ntoad to a 
"onn""ir¿ 

Quicrrpanel. You can then use the

Downroad File button to send a compiled fîlg f*."rp) to one or.mofe Quiclipaners. You can add the

curent project fire to trre compirl nrå by clickiìg thàbownload project butron before clicking the

Proiect - Download îrom FÍle

selecting D ownroad ftomF'ile is the same as clicking rhe Download Fite button' EFI *' Download

F'e burton ailows the user ro select aãmpiteo nle(-ãplTd trg it to a euickPanel' You do not

,have to comp'e a fire prior ro u-oo*r,ro.à,ìr 
" 
*rpìt"Jnrí"ion of the project is available' The

burrenr download button wil still .üdilstandard compile and download operation'

.fl



Hrolect - Import
Th feais ture w I Iow mporti
nftrrma tio

ng pro.iect ( *
Pr.t ) fi es. These fi CS c'on la In he enti re projectn, ncludin8 ta ditp av ty PLCrge

Project - Export
This feature will al-low exporting proþct (*.pri) files. These files contain rhe enrire projectinformation' including target dËpi;t typ., prô setupìnd a[ paners. iil* can be exporred ro floppydisk.

CAUTION Do NoT export projects for use in earlv versínnc nf r)¡¡i^Lrr^^!^___ _ ¡.
For example, exporting project' ir"* ii;riñ"oi ffilii5:er sot.tware'

à

Project - print
The print fi'¡nction :ll:*: printing summary informatioT, rt 

¡an-et images for ail or part of a sere*edproject' selecting Print from trttîib menu orcricking the print i;"r;ï;ispray rheforowingdialog box' setect the parts of the t"p"n you want prin-ted uy cr¡"llnË it.'"rrr"tuox next to the item.

!É d:

$nl
Q oara
Êl ¿¿o

È dcv¡ce
LJ DCO

*

lrom t¡le -_]

¡. r:._....i.- ., dû

qr¡.:¡
d¡l¡
ddo
d!Y=.
pco

4

È
Êô

prolect to tilcÊxpon

ort SetuRe
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click oK antl a Print diatog hox will ilppÙilr' Thc tliulog hox. will 
9ï.{Yj1n" 

currcnt vúindows'*

.rivcr frrr y.ur system. use-thc print nùiton in Setup to configure your printcr'

Prinl
ì

Printcc Dcf¡uh P¡intc¡ tApple Lo¡er\/¡itcr ll
ÑfX o" \\s¡¡ci rcrver\þ'lcscr

Proiect lnîormatlon

A sample Project Information Page is shown below'

PROJECT NAME
PROJECT INFORMATION

PROJECT: ABSLCSü)

Authon name
Created: date

t¡st Modiñed: date
\totes:

l-tlncnr nEvtcn t oulct< p¡¡¡rl l* co¡o"

Default Panel Name: name

Panel TriggerTag: tag name

Screen Saver Timeout 1'00 minute(s)

Save to FLASH ROM: No

Beeper: Enabled
\VatchdogTag: None
WatctrdogTtmeout: 1.00 secon-d(1)- - -. .
C-ommunÏcation Setting: RS422485 Full duplex

Baud Rate: 9600
Data Bits: 8
Parily: None
Stop Bits: I
Handshalse: None

PROIOCOL: ABSLC500

Sourcs ID: 0
Destination ID: I
Maximum ID:31
Timeou(sec): 1.00

C¿¡cd

{

OK

.æ
\¡i



Panel lmage
A bitmap image of thc pancl will bc printctl at thc top of cach panet infermati'n sheet.

The name of the panet, the panel ID antl all panel objecrs are listed wirh their attributes. A sample isshown below.

PA|IEL: lrame
Panel lD: I
Panel Sizc: 32OxZ40
Grid Size: 80 x 40
Grid Display: Boxes
noles:

Push Button

2&J60 320,240o,go so,go

Pilot Lighr

N7:l(þ
B,3:2017

N7:lü)
83:20/1
-Sysem_Sccond

Slandard
Ciro¡lar Toggle

Momentary

Ughl

grn yel blu wht
wht blu gn blt

wht blk
red wht

IDteger I
Iileger I
lnlegef I

-32768.00@00
0.000000
o.o0(m0

7x9
llxl6

32767.000000
1.000m0
59.000000

Motor

Position Size T¿e -_ Sqn Slen Sort SFont Srare Texr?Æ,1æ 3zo240 N7,to0-- *h-uk--hr Zx9 REMoTE coNltRoL0,80 30,80 B3:?.oÍ7 b¡t üi *r,, 7x9 TTCALCONTROL

Tag lnformation
All of the tags used for the project are sorted and printed by Tag Name. A sample is shown below.
Project name:

TAGINFORMATION
Tag Information Sorted by Tag Name

àN7:lül
B3:?.Qll

-Sylcm_Second

I
I
t

!Sr



Alarm Information

All of thc infirrnrati.n tor the alarm configuration, queuc sctup and alarnt filc are inclurJcd in the list'

,>-\sample alarm inttrrmation page is shown bclow'
rì-r - roject name:

AI"ARM INFORMATION
AI-ARM CON}IGI.'RATION

Message Cotumn: 16

Triggei Date StamP C-olumn: l. 
^Triiler Time StamP Column: 

. 
l0

AcññowledgeTime StamP Column: 37

ClearTime StamP Column: 44

DATC FOTMAT: MM/DD/YY
24 Hour

Assume
Printer: None

Activc Oucue: On

Size: l0
Font: 7x9
itlg.iTen - Te¡rt Color: blk' Background C-olor: wht

Acknowledge re*i- fe*t Colon whi Background Colon blk

Cfe"red feñ - Text Cofor: wht" Background Colon blk

tistoric Oueue: On

Size: 10
Fonr 7x9
ït¡iætittr - Text Color: blk, Background C-olor: wht

¿a âcknowte¿gefexì-Text Color: whf, Backgrgund Colon blk
q Ë;Jïei, - r.*t color: wht, Background colon blk

' 
Loeqcd Oueue: On

Size: l0
Font 7x9
itilg".Tetr - Ten C'olon blþ Background Colon wht

Ãcffiowreag. f"*i-rt*t Colo¡: wht' Bacþrg$ $lon blk

Oeared feã - Text Color: wht, Background Color: blk

SYSTEXVITAGS

I¡dividual Acknowledge: Nole
Global Acknowledge: N7:200

lndividual Erase: None

Global Erase: None

GlobalAarms

lRO:88
lR0:89

1

I
BitSAlarm
Bit9Alarm

ì
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lcurcnlþ 0llS.PS gl0 or¡ \lcl¡ict tcrÞr\qìr.p¡ fLpl3:ltOspcol¡cP¡*q: 'I',', 
,

Cü¡ccl

oß

on \\qubt08l-PS

Ecþ

. gn¡oni..-'

oiËLüÏ",fi?ri

Print Setu

closes the QtlrcKÌuIANAGERwindow and returns to the windows* operating system programManager.

Changing Panels
There are two basic ways to change a panel. The first method is to use the Goro panel button on apanel' when the operator presses ttle boro uutton, a different panel is displayed. The secondmethod uses a register in ybur pLC to control whieh n,
number' Bv moning the dlsired ID #fi::'lj,iÏ:"ttËi¿1,!::,1';i:iff:,i:î::ååîäïî::J?-
several methods of moving the desired ID numbe. into tt" ñrc 6ú, índ each will be discussed inthis section.

To create a Goro button, select the Goro panel button tool from the tool menu and place it on thepanel' when the Goro panel settings aja]oj uo* rppràrs, rhe paner Name is ryped or serected from
ff'1;T"ïî"î'Tì:i"å#;ïî ï::l::lli:i'l'*!:ir':':syT:rTsoro butron is pressed.
connectedìo vou'¡1c," 11';i;Ëäi#;å';"::'iå,i.íáiifüfí;":;ii",åi:fJ:i:t'cannot control which panel is displayed.

Pro¡ect - PrÍnt Setup
Displays the standard print setup diarrg box ftrr wind.ws',.

Project - Exìt

QUICKPANEL

å

To allow your pLC to eonhol which p.an:t is displayed, eUICK DESIGNER software has a featurecalled nPanel rrilc.er rag'] The panól trigger t.iË"ìrgistr. i, y"", pilc that the euIcKpAr,rEL
ïäir:åîå'j::;il: åf;!Tååät's 

i'-ffi;Ñ;;;;" vou ctick the dispray oeviÃ,"ffiut,on

NAME &ID#

GOTO

PANELS

32.



when y'u crcct t, usc a pancl trigger tag regìstcr, the opcrari'n of thc Goro button is modifietl'

Instcad of the QUICKUA.,VT¿ naíår¡ng irr. õrrunginf-ot ti. pun.t*, thc task is now shared hetween the

eurcKpANd;;J rhe pLc. \d;; ;äoTo pun.rîutt,rn is pressetr, the ID number of thc desired

,¡,.- )ner ¡,*riu"-nì;ìü;;*r rigg*iue Ãgir,å, in ti. plc. rnc euIcKpANEL immediatelv reads

uack rhe register and changes ttre punðt t.itt 
" 
*r. 

"oìårpondi;g 
t" the ID number in the PLC

register. you can also move u uui,î. ¡nro the paner ;;ü;iog r.!irt., t. force the QulcwALvEL to

change ro a new paner. wh:r t¡"-ouicxp¡xu,-räåiî"rt"ãgeîn the panet trigger tag registcr' it

roads the desired panel. In this situation, yon musrbe connect"¿ to you' rlc to change panels'

If your panel trigger tag register in the PLc contains a value of 0, then the QUICKPANEL wi||

display. ur"nt iå*ni¡nãt 0 is an invalid panel number'

::
i
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ìlt
dt
'i$ñ
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if{r
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ü
Ð
i:,
rìrì
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:
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PLC
OUICKPANEL

rtÐ n ----r-^- iara rl,p nrnel trisser tag register. TheË"\
\ -,ftrere are other methods available to write the ID number into the panel trigger tag reg

v/ord button and the Numeric Data Entry button can both w¡ite a value into the panel trigger tag

register

t.lAME&ID#

DEFAULT PAI{EL
TAG REGISTER

PANEL

PANELS
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Gornpo nents Menu

window You can select Panels
ons as c arge

to create and edrt project pane l.s, se

nons in the eUICK MANAGER
ect Tags tt-r create and edit tagvariables, or select A larms to create a arrn fi les.

Panels
selecting Panels will open the QuICKDESIGNERwindow. This window is used to create and editproject panels' This windo* 

"nã 
all the optionsìre.r*|rin"o intne'guictcoaucNnnchapter onpage74.

Tags...
Alarms...

Qanels

YiewEile Ed¡t
cTl I

r¡er [UntitledOuick Desi

34.



Tags
.-sarectingTags wi* opcn the Tags window. This window is used t. create and edit project tags' This

J ,,nd.r* and all the options are explained in the Tags chapter on page 40'

j

l

ì.

k
Ë
il
ññ
N

iK

$t

r
l:

:

l

AIarms
Selecting Alarms will open the Alarms

êThe Alailn window and all the options

Y. \.tts Guided Tour on Page 61 for an

window.Thiswindowisusedtocreateandeditalarmfiles.
.r. 

""pf.ined 
in thteALARMSchapter on Page 49' See also the

onr*íe* and guided tour of alarms'

- ?Help

¡
Quick Manager - flags

Ouick Manaqer :Guided T

ot$



Proiect O s

Options Menu

Preferences
selecting Pret'erences will display the Proiect options dialo.g box. when you double click on a project 

'
name' the default operation is to display tte r-¡e"i s"iup dial'g box. you can select a ¡Jitferentoperation in the project Options diaiog box.

'':-

Window Menu
cascade' Tile and Arrange lcons are the standard window options for arranging your desktop. see theAppendix for information about using Windows"".

Toolbar
The Toolbar is normally displayed below the menu bar. cricking one of the tools is the same asselecting the option from a m"nu. To remove rhe rnnllrar 4_:_+-. +!=_- ==-:_ r_
\ilhen the check mark in rront or u'e -ãiîilää, il;äffii1ïlii;jilliiå: t*'o'r option'

Sfafus Bar
The status bar is displayed at the bottom of the window. It gives you information about the selectedrnenu option and displays the current project name. You can remove the status Bar frorn the windowby clicking the status Bar option- whãn irre ct ecL marr. in front or ir* L"ou is removed, the statusbar is rernoved.

Buttons
The large buttons shown in the QUI1K iurANilGaLwindow can be removed to provide more roomfor project names' M:o t¡tu ¡.tgt buttons are removed, you will trave to use the toolbar or m€nuselections to perform the desireõoperation. The New, sðtup, an¿ oowntoad fi¡nctions are found in theProject menu' The Panels, Tags, und Al.ms runctions are iound in the components menu. see ToolBar for a description of the toãlbar functions.

Active Window
The boftom section of the windows menu shows the current active window.

/l MEDUSA.|NI

r'Joolbar
r'$tatus Bar
y'Quüons

I¡t.
drrangc lcons

Ç a scade

3ôo



HelP Menu
The .n-line Herp system gives you quick, easy-to-use intbrmation about the QIIICK MANAGER itnd

' :'ytcKD1sl?N9i<t'eatures. To request Help:
'i-' . choose a Help category from the Help menu. so-r, categor¡es take you directly t. the inftrrmation

while others serect the topic you *un, rrom a list of topics ouout the category you chose'

. press Fr. and choose an item f,rom the main Herp Index. you can arso search for a topic using the

Search command.

. Click the Help button you'll find in many dialog boxes'

lndex.

Ilsing HelP

A short tutorial and other information about using windows"* Help'

About
This menu selection r{,ilIdispray the About information box which shows the sofware name' software

revision level, ,oñurc serial number and copyright information-

Transfer the software serial number to the registration card, complete the registration card and mail it

¿r* to Total Control Products, Inc'
q .,)' 'QltlCK HelP

Once you enter the help system from any point' you can gain access to any

;lt"kúg the Quìck Heipbutton at the top of the help screen'

Error Message

Proiect in Use

The following warning message appears when gwcK ùr'N*G'Rbelieves another task or user is

working with a project. You 
-will 

gr,lri, *"r,uþ when you try to- ac:es.s one of your projects and all

the buttons are greyed out. The message indicates the database is locked'

The QIICKMANAGERwindow appears similar to the one below, with many of the icons and option

¿uttons greYed out.

Note that the project database, named MEDUSA'INI' has been maximized in the 

^UICK^,'ANAGER
window. This can be confirmed by ,rr" pr.r"nce of ne mir/max button located to the right of the word

other helP toPic bY

Ouick M I

nHelp.n
¡37



llü Prnels

Oo*nlo¡d,:iti;jl

,,¡JiËit S¿tup.

Dtto.,: '

EDUSA.INna9efOuick Ma

The first step in untocking the database is to close the database. Make sure no other tasks or users areusing the database' clickiht 
"ontrol 

button located to tt¡e reft of the word ,,project,, to display thecontrol menu.

NorE: If there is no control button next to the word "project,,, your project window has beenminimized' click the control button on the minimized window to display the control rnenu.

Æ
Select close from the menu and the foilowing diarog box wiil appear.

Õlínl¡ fìlf r^ ^t^^^ rL -v'¡v¡\ v'l rL' 1'¡('ù¡i ure ProJec[ oalabase' TJ0.e QUICK ù'{ANAGER window appears símilar to the onebelow.

click on the Database menu option and serect crear Locks.

à

erOuick Man

Oui ck Manngcr

Clear locks

t$r



The tollowing prompt is displayed'

i) Th¡s tclturc clcars all locks on plolcc{s- ln spcclllcd dolab¡sa'

ilüil;-,'ñt"-äilu* ¡iv", tt¡vi rð¡d the manual ¡nd

e underetood
all lts r¡mllicallons.

:

Do you wantto cont¡nuê?

click yes to crear ail rocks on projects in the database. The open diarog box is displayed'

5f.

ædr¡¡¡-iú
çgr.ha
{¡¡cLin¡

Ê? quicf
È dal¡
Êl ddo
Êf dcvico
þ old-sY:.dl
Cl pco

F¡hc
Filc¡ l'.inil l¡lt c: ¡ilc¡r¡¡ G

Make sure rmedusa.ini,, is selected then click oK. when the locks are creared, the following prompt

t) 
displaYed.

ClickoKtofemovethePromPt.SelectopenfromtheDatabasemenu.

The File OPen menu is disPlaYed'

Quick Mana er

du¡o.

Ouick Mana ef

ffi

EXit

Clcar locks...
Open...

f.irúl Ecgþ¡r¡c

ü
È
È
È

ddð
ddo
dsvicc
old-ç¡.d

Þ ç¡¡cf

Select nmedusa.ini n and click OK. \ilhen you select a project, the buttons \ilill again be active'

.39



Tags are the names of control elements in your host device, either words o¡ bits. For example, if youhave a pilot light' there must be a control õl"r"ot in your pLC that is used to turn the pirot right oNand oFF since a pilot light h-as only two-states, yo, órn assume the contror erernent is a bit. Bitshave specifäc names, su"ñ as 83:10ó or IR2:82. in ttr¡s manuar, the narne of the control erement iscalled a tag' Therefore, every panel operator that is active requires a tag. Ttre tagMusTbe a legal tagname for the selected PLC type. These tags are exrernar to tnå di.pr;i;îhi"h ,"rns the dispray w'rhave to read the tag informti¡on rtorn tne pLC. You can create internal tags, which are variables thatare controlled and contained within the display. rrrr*r" internar tæ, *itr, specific names, such asthe internal clock with the tag name -system-cl""L. r"ternar rags 
^rã1"ir"ined in the nexichapteron page 46.

ntroduction to Tags

Selecting Tags will open
attributes and deletinc, __ __-v,-xÞ

SelectÍng Tags

,ïï:'ïîtriå;ïiliii::iï:ï-H"äïrectrags rrom rhe c-omponenrs rnenu. rhe ragicon is
rå

tano T^-^ ¡-^ ¡l-^.sEÞ. ¡.¡EÐ a¡ç ú¡g RAmeS

the Tags window. This window allows adding new þgs, viewing tae
of PLC variables and special internal variables. EachPLC supported by QUICKDESIGNERhas a dedicated chapter in the Communications manual.

orITog

UICKPANEL.oìn thevariabledístinctand a,.seachbutPLCthesame data fromthe00 readandoooRlc,re c4se sensitive.names

¿þ . Tags



Tag Butlons
Sornc of the selections in the Tag mcnu havc bccn duplicatert in large buttons' You can use thc large

\uttclns or sclect thc option tiom the t¿rg menu'
I

ClosePurgc

DelcteAdd

Qlosc

Export...
lmPort.-

Deletc

Purgc.-
Àttributes...

Àd d.

#êr\)

Add Tag
you can create a new tag by selecting Add from the Tag menu-or clicking the ADD button' Enter the

tgg name in the following data entry box. Tag n"rr, 
"rã 

tested to insure they are valid for the PLC

you selected. Tags that dã not fit the io*., $ecified for a particular pLC type can be designaþd as

internal tags, whict 
-ur" 

described in the Inteinal rags chapter on page 46- You can create a

contiguous group of tags by using the Auto button'

Auto...Button
use the Auto button to generate a list of tags that have a common name and span a given range'

Instoad of typing a rong list of tag names tñat au appear the same except for the last numbers' you Gan

automaticaily generatertrre üst. Enter the common tag nu,'. in the Tagcreate dialog box and click

the Auto bution. The following dialog box appears.

ì

. Enter the count and press oK to automaticaily generate the rist. For example, if the starting address

was DM20O 
"n¿ 

it.'nnal address is DM204, Jou would enter the count as 5'

I ag Create
EI

t¡¡,120{l

Autnmatic f ag Cteate

OUICKDESIGNER
Tags .41



I ne plcturc bcl.w illustratcs h.w thc tags wourcr :ìppcar whcn thc Auto butt'n i.s used t. crs¡¡. . ¡¡r,of tags.

Jec lhdon¡ Ieqls flelp

Trss

i:,

I i. ..,

Delete Tag
To delete a tag from the list, click the tag to highright it, then crick the Derete button.
UnDelete

Replaces the previously deleted iag.

Purge

i"liiå:*irff:|!"i,'å;3."i*t list, click the Purge bunon. use caurion with rhis burton since rhe

press

DM20I
DM2Oz
DMzO3

DM2

s#

20aD

EIPro¡ectl fl
l-l¡ Or¡¡c!- dgr lñÈuu5A.lNl

al
lr

: ti- ,r.. :, '

will rernove alla
Àf ,nL¿t-¿
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Ia Âttri bute s

Tag A ttributes
Tags cän have attrihu tes, such

the tag to a part
as vpc and range .Lssi gnr n (t

Þ attributes to a tag a Iows you to

cu lar appl icatit'tn. For cxamplc, vou c¿l n scal e a tag so rhat when ths data s

.,^lstomtzc
-{ JplaYed, a sca led rangc is displ

You can vtew the attribu tes of a tag by selecting Attributes from the Tag menu or bv doub le-clicking

the tag name. The three sections of the attributes menu are Names, Type and Ranges
tag

Tag Attrtbutes'Names

This section of the Tag Attributes diarog box shows the name of the Tag' The var name is for

üion.r use and cannot be changed'

aycd

l.

Ð

Tags.



tag Attributes-Type

l,iffijffJ'iJl"îiiå,ffi||:ì:*djilîl'äinrricates the tvpe sctring and orhcra*ribures orrhe rag

Type

Ctfö"i.êö"ë"i: tì Eroot C¡ Er,¡,,s
Size Period

D Samples D Dara Fite

l{umber ol elements

set the type to Flol! when reading Floating Point variables. set the type to string when readingAscil characters'.Th: Text Displãy-oujectïin dispiay text characteis onty when the tag type is ser rostring' selecting the-string typt *itt activate the size entry box. The size is used to select the number
,i:iï:ì:i:î;î::,t::i tl;, nm;ä.,*i;;rr rh" starring address is DM100 and the iengrh is 5,

If the tag variable-t¡ne in your PLC is not a string type, you may get onry one character for eachregister location' PLC's thât support string typrrîliígrn"rrr. two characters for each registerlocatÍon.

Period is inactive and is intended for a future option.
samples is intended for a future option. Do not check this box at this time.
A Dat¿ File is automatically created when you create a Block rransfer file forAllen-Bradley Rernote
ä:åiiiï:ï*îî,,ärrr¿:tEremenrs in the Dara Fire is rhe r",n" uiìr,;il;;;;iïåî0,
Tag AttrÍbutes-Ranges
This section of the Tag Attributes dinloo hnv inrti^oraa *La ¡¡__-_ _r .r
automaticauv set ror eãch t g tvpe. ffi¡ü;;äï"äår"*:ilirff:Ïi:,ä,:i|ffiffi*value to the displayed 

"atue. 
tn itre ro,iroyin!_;di"; tf you changed the scare low ro 0 and the

Ìi'i:iåy:¿ä;îi:J#î:ïJ,'ffiär:%'fìñ'ii.Ëuv,¿,n.i* *ourd be 0, ,oo*r,.n the rnput

0-

-32768-
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Tag Validation
You c¿rn valiclate the

..-{isPlaYed in thc Tag

j/ )

entire tag list by selccting Validate Tags fmm theTools menu' Thc process ts

Vulitlati.n pr.grcss dialog b.x. Intcrnãt togt are displaycd in a list box'

Vdrd.thg:

'':
I

:

kr
B
TG
IGs
it¡
$
;'$l

1N

ü

I

:
I

1

¡

t

i

{,

Tag ImPort
Import tags saved in *rag format. Do not use a word processor to create or modify these files'

Tag ExPort
Save the tag information in a file using the *'tag format'

CIose
Close the tag window and return to the QWCK IuIANAGER'

I ¿g Vatidallon Prograt¡ E

I tû%

f ¡c File¡ €c:glø¡n c

È
È
Êr
el

dd¡
ddo
darìric3

old-¡r¡.il

Ê¡ $ic¡

s trom lilelm

Tæ Flc¡ F-rq to:gþrnc

t

!éd*f45Èiil\ $Áls$*f .ïSì+.::lì*
È** ft:.åÈl$È* : 

j ;lii: i

ef qtict
Cl der
È ddo
Ê d.{ic.
È old-ç¡.t
È pco

lo lileorl
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Introduction to lnternal Tags

Review of Tags
Tags are the names of control elements in your host device, either words or bits. Every panel operatorthat is active requires a tag- The tag is usulty a tegair.g n.r, for the selected pLC type. These tagsare external to the display, which mells tne ãisptfi witl have to read the tag information from thePLC' You can create internal tags, which are n*iuúrcr that are controned and contained within thedisplay' There are internal tags with specific narnes, such as the internal clock with the tag name-System_Clock.

lnternal Tags
In certain projects, you may want to have an internal storage register, to store some values or act as atemporary counter' You can create an internal tag by entering a tag name that is not valid for theassigned PLc' For example, if you entered the name couNTl as a tag name, the tag editor woulddisplay the following prompt.

click the Yes button to create the internal tag. You can read and write the intemal tag in the samemanner as extemal pLC tags.

Sysfem Tags
The target display has several support functions designed into the hardware, such as the clock. one ofthe tools available to the p-ane-t cesigner is a CIock operator. The method used to connect the clockoperator to the hardware clock is a series of internat'tags called sysTEM tags. The CIock operator isconnected to three sYsrEM tags, which supply the daìa for secondr, rìnur* and hours. TIr" tug. 

"r"
called -System-Second,-$ystem-il{inute, and'-syrrm-rrour respectively. Note the names of thetags that are designated SYSTEM tags all begin *ittr 

" 
tilde (-) and the word ,,system.n Note alsothat there is an underscore symbol bòtrveen the word "systemn'¿nd the name of the tag.

name erfotTa
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rn .rdcr t., usc a sysrEM t.g, y.u must arways spccity thc namc of the tag exactry as it appears in

this ref-erence scct¡on. To display system scc.nds, y.ru 
"un 

sclect a NumeriJ Data Display .perator antl

specity the tag name as -system_Sec.nd. you- may get an error messagc indicating that thc tag namc

r.r Dot valid tbr u forticutoJl-lç-¡tne, but that is nttrmal, since you can creatc internal tags using uny

* ¿mc. However, to use the sysr-EM tags, the name must be entered exactly' If you entered the tag

narne as ,,sccond., the target display will create an internal variable called "Second"' but it will not be

connccted to the internal clock'

gystem Variables
This section contains the list of current supported system variables.

-System-Second
-System-Minute

Internal clock seconds.

Internal clock minutes-

Ctoc? SYstem VarÍables

The Q(JICKDESIGNERsoftwaTe includes a tool for displaying the system time' The tool currently

does not include a dialog box for setting the time'

ff w. have developed an interim method for setting the clock. when the final design of the dialog box

,. /or setting the clock is done, there will be un ,urlet method for setting the clock'

create a new panel and use any name you rikefor the paner. The- paner wilr consist of three Numeric

Data Entry oplrators and one N,rmeric Data Disprry. trre tlf" data entry operators will be used for

setting the hours, minutes una rr.ànds. The datadiåplay will be used to display the clock setting'

-System-DaY
-System-Month
-System-Year
-System-Contrast
-System-Comm-Status

Internal clock daY

Internal clock month
Internal clock Year
LCD panel contrast setting'
Communication Status

select the Numeric Data Entry oPeratof and place iton the panel' Ittn the Nurneric Data Entry

settings dialog box appears, enter the tag n.rr as -system-Hour. you must type the tag name

exacrly as shown, including ttre tilde (jïtne urgintting. ñ*rber ro enter the desired text in the

t.gtná plate to identify the operator as system hour'

.lreate two more Numeric Data Entry operators, usingthe tag names -system-Minute and

-system_second. Remember to enter tíre desired tr*i in theiegend plates to identify system minute

LZ' r/Fl,l30 A,f

'.ET
SYSTEIl

HOUR

5trT
çY5TET
¡11¡,1¡iTf

'ffl
;ì 9TEr1
.:ECUf{D

and system second.
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ùsrç{-l .¡rs clocK operator and place it on lhc pancl. click the scconcls ht¡x stl the cltrck ttisplays hrurs,minutcs and sec.nds. Miritary timc ref'ers to the 24 hour format.

Date System Variabtes
The QUICI(DESIGNERsoftware includes a tool fbr creating an ararm dispray. one of the options inthe alarm rnessage is the display of a date stamp. The method for setting the correct date is similar tosetting the time.

select a Numeric Data Entry operator and place it on the panel. when the Numeric Data Entrysettings dialog box appears, enter the tag n-am€ as -systern-Day. you rnust type the tag narne exactryas shown' including the tilde (l at the bãginning. Remember to enter the desired text in the regendplate to identify the operator as system oay. nepã"t the procedure for -system_Month and-System_Year.

Contrast System Variaþte *j

The contrast of the target display can be changed to suit different viewing conditions.
To adjust the contrast, the systern variable -system-contrast must be set to a value from I to 7. Thiscan easily be done by using two word Buttons: onr-to increment.nã on. to decrement the varue of-system-contrast' You can see the contrast change as the value is ¡nrreasrd or decreased.
select the word Button operator and place it on the panel. lvlren the lvord Button settings dialog boxaPpears' enter the tag name as -system-contrast. iou must type the tag name exactry as shown,including the tilde (-). ttthe beginning. Select the Action as Add and seithe varue to 1. Remember to \enter the desired text in the legend pþ-te to identify it . op"rutor. place a second word 

"rr"îäïl,lJ" 
. )panel with the same tag name and select the Action 

", suur.u"t and the value as 1.

CommunìcatÍon Sfafus
rFL^ 

^^__^,,?rue uurlrrr¡unrcauon sÞÛs ts a bit that can be used to turn a pilot light oN or oFF to indicate thestatus of the communication protocol. when the bit is equal io o, thã communication protocol isnorrnal. The tag variable is -systen_comm_statos. 
-'--' rv v' ¡¡'v w'¡¡

select the Pilot Light operator and place it on rhe panel. when the pilor Light settings dialog boxappears' enter the tag name as -system-co--jt"to*Iol nlurt typr rt, ,ug name exactly as

*iiläi;iåiJr1" tilde (-) at ihe beg-inning.îñ; srArEs uutîon io change the texrlor the

Save the panel and download it to the target display. U.sc the data ent
nl mc power cycles.

QPJ-2,
-1QPJ-1

Status.Commnotdomodelsand Aumodels.QPIandonONLY,s availablethatvariablean Iinternat.sStatusCommSystem
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,' Alarms

lntroduction to Alarms
control

system. The alarrr rnessage informs the operator of a condition that requ ires immediate attention. A

typical alarm nressaèe is shown below.

DATE TIME MESSAGE ACK CLEAR

OglLg 22248 HIGII TEMPERATURE ALARM

There are two procedures involved in creating an alarm display. The first procedure is to configure

the alarm manager. you create a table of PLõ address bits or words and enter the alarm text for each

Iiur"'""ïr;:'ilr alarm manager reads data from the host and determines if an alarm condition exists'

you select the format for the alarrn message, date stamp and time stamP. You can change the size

and format of the queues (buffer area) whðre the alarm messages are stored- when alarm messages

tr ;;;;äãrlr. otitre quru", the oldest alarm messages are deleted._You can select a bit or group of
\ 

_ ñtn ñ, i,Lc that will be set when rhe alarm Acknowledge and Delete buttons are used. The alarm

table and configuration information are saved in an alarm file.

For each alarm condition, the alarm manager creates an alarm message string- The.alarm manager

adds date and time stamps, add the alarm text from the alarrn table, formats the entire alarm message'

and stores the alarm *.rrug, in the Active Alarm queue (buffer area)- The alarm manager keeps

track of when the alarm was acknowledged and cleäre¿ an¿ stores this information in the Historic

queue. The alarm manager also tracks every alarm activity in a Logged Alarm queue'

creating an alarm window is the second procedure required to view alarms. The alarm window is a

tool, similar to other tools, like pilot lighis and push buttons. The alarm window is placed on a panel

and is used to view alarm information irom a selected alarm buffer. If the operator touches the alarm

window, the alarm manager screen is displayed. This screen allows the operator to acknowledge one

or all alarms, clear one or all alarms, orlri.* any alarm message stored in the alarm buffer'

This chapter is designed as a reference section. Before attempting to configure alarms, you should

follow the procedures in the Alarms Guided Tour on page 61.

. This chapter will describe how to:

' Open the Alarms window
. Add a newword or bit alarm file.
. Assign words or bits in your host device as alarm elements.

I Setup the alarm message format.
. Conågure the alarm manager so the Acknowledge and Del buttons set bits in the host.

. Connect a serial printer for printing alarm messages'

OUICKDESIGNER
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E t( ano word Address lags
The a a rm nìanager rs the con rol cen e for a la rm ope ra r¡ons Thc a la rm manager m ust rcad thc PLCaddress you havc' as.s as

e on v one t ()r worcl to read. If you try to read a larm b ts hat rc scattered rh roughclut thc PLCmemory rhe response me w ¡t tend to become slow Th e be.st method of rcading a larm b its or wordsis to read consecuti vc PLC bi ts a nd words.

r

wn'o vou first add an alarrn table, you select a starting address and then enter the nunnher ofconsecutivÞtrtg or words. The alarm table is built automatically. This is the fastest and most efficientway of reading ala¡ *'lata frorn the PLC. when you are done creating the alarm address table and

ffji,ifJi;r1'Jii,il:*mlt';";' rabre is sãved ro an ararm rire. rhere are severar exampres or

If for some feason you are unable to cre¿te â'-osecutive alarm table, you can still enter a singlealarm address by setting rhe number of bits or *di,iJiä
words to the maximum size of the atarm rabre, and tet ,i; #;ïJult;ï.?ijl,åiili;tåîåtån:ä","
the Edit menu and click the Free Forrn Address option, which will alloî you to edit any address inthe table' You must be careful to enter only validþLc'"ddrrsses. Enterini 

" 
n.r. like JoE willcreate an invalid address- The alarm file ii sent to the target display during the download operation.

Alarms Configuration
To configure Alarms, click the Alarrns button or select Alarms frorn the Components menu.

selecting Alarms will open the Alarms window and the New bit alarmsdialog. (seelfew bít àlarms ìnthe Edit Menu segtion-\. The Alsrms- r-r-ri¡¡f¡^¡.¡-, io .oo.-r i^ .^-^^¿^ ^-r - r.¡ t d.
ararm message 

""¿ 
u"ír*J;;;;;;*rffi"*,ä,i,oïff]u esrl ararm nres and contigure the

The default setting for the window is Bit Alarms. Bit alarms are controlled by a bit going oN or oFF.You can create a word alarm file by selecting New-Word from the File menu.'Word alarms are basedon the value of the word.

å
Panels...
Tags...
Alarrns...

Cornp o nents

5O o Alarms
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Thc largc butt.ns at thc h'ttom of the wind.w ûrc convcniencc buttons, which illlow rapid access to

menu scrcctions. Thc config an<r cr.sc buttc¡ns arc Firc mcnu options, while the Add and Delete

buttons are ErJit menu oPtions'

Sce lhe Alarnts Guided Tour on Pa 6I for an ovcrview and guided tour.

File menu
The file menu option is used to create new word or bit alarm fites, to open existing alarm files' to save

new or edited files, to delete unwanted files, to configure alarm files or to close the alarms manager

window

,;:

H4r

ffi
m
$:

llt
IF
is

&

'l'

i:

TheConfigandClosebuttonsshownintheAlarmswindowperform
and close options in the File menu. The config button will open the

Close buttoñ will close the alarm window'

the same function as the Config
Configuration dialog and the

!.

you can dispray the configuration diarog box by selecting configuration from the File menu or by

clicking the config button. you can ctose the aiarm window by selecting close from the File menu or

raþy clicking the Close button'

\)

Fite - New (Word or Bit)

create an ararm file based on a bit or a word in the pLc. Bit alarms are controlled by a bit going oN

oroFF,whitewordalarmsarebasedonthevalueoftheword.

File - OPen

open an existing ararm fire. The open Alarm File dialog box appears. select a file name from the list

Alarms o 51

glosc
ConÍguratlon'..

tmport...
E¡pod...

Qpcû-.
t.i: '

:..,..., ',

Dclctc...

New )

or type in the file name.



tile - Save
SaVes the cu rrcnt arrn

rt

to work. Thc Save Alarm Ic As d t¿¡ lo hox ¿¡

fitc w ith a rh e op o sctt ngs You must have an alarrn fi lc saved for alarmsFi

FÍle; Saye As

ï;är::t 
current alarm file using the specifiecl file namc. The save Atarm File As diatog box

File - Delete
Delete an existing alarm fïle' The Delete Alarm File dialog is displayed. select the fïlename from thelist or tvpe in the firenarne. once you ¿rl.t, ,i,', riiål iì'ii gon".

FÍle - Import
Import an existing alarm file. After the file is

File - Export

irnported, Open the fïte to view the alarm hble.

Export the current al¡rm flle using the *.alm file extension. Note: when using the export file feature,ALL alarm files are included in thl export flle.

File - ConfÍguration
Displays the Alarm configuration diarog box. see config Burton on page 56.

File - Close
close the current alarrn file' If the alann table is new or changes were made to the tabre, a promptwill appear reminding you to save the file. You MUSi hurrc an alarm fîle saved for alarrns to work-

}

Nono

2l:O0

nn/dûr¡ry

Alarm Configuration
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Edit Menu
y'u can create an atarm tablc by sclccting Atld from thc Edit menu or by clicking the Add button'

. ,.-veu can delete elements from the alarm tãt,t* *'y 
"fãtiing 

Dclete fro* th" Edit menu .r by clicking

"_r l Derete button. use cut, copy and paste to è¿¡t ararm text. serect a bit ararm acldress and the Bit

option wirt toggre the State r"tting.-rr"" rorr Addressing ailows editing the alarm address'

i

!

!l

H
fiüñ
N
,Ñ

H

$
,;i.

f:

:

i

add..

Edit Buttons
The Add and Derete buttons shown in the Alarms window perform the same function as the Add and

Delete oPtions in the Edit menu'

Ed¡t - Add
bit or word address tags. Allows single or multipre tag creation in contiguous brocks- used to

the alarm address table and alarm rnessages'

Adding Bit Alarms

when adding bit ararms, enter the starting address and the number of bits' The alarm processor will

automaticalry create a contiguous string urf ddr*res, starting at the specified address'

New trit alarms

r)
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[,()r examPl c, y()u ente R3 BO as hc start n8 add ress an d hc n Umbc of b ts as 5 thc a la rm
f r

processor \M create he fol lowi n (l
Þ a la rm lab lc Thc first cn ry s IR3 BO w th thc Sta tc sct o ONThat mcans whe n IR3: BO goes to a I (oN), an a arm w bc ge nerate d You can thc State

Addìng Word Atarms

31. Alanns

when adding word alarms, enter the word address and the number of words. The alarm processort¡'ill ^..¡^-^^i -- ttwIIr automahcally ereate the alarm table, using the specified word a¿oress. Each 3uble en,,y will showthe word address with a different value, based on thË initial and step settings. The nurnber of tableentries is based on the number of words selected. You can set the initial value and the nurnbethe table will be incremented. ¡ vg vqr¡ ùr,r lue n¡uat vatue ano fte nurnber of steps ,. , )

.. :.':

On
lR3:83

lR3:80
lR3:Bl

St¡tc
(UnlillediAhnns

lpWindowÕ
s uDUSA.INt:Guided fogef *Quick Mana

nutnn

New word alarms

'-:it



For examplc, if you cntcr DMl00 as the starting atldress and the numbcr of words as 5' the alarrn

proccss(ìr will create the tirllowing alarm table'

0
I
2
3
4

lllord Alr¡ms
(Untltlcd)

ê otrFile Ed¡t

DMl
DMlOO

100
00
00

Quick Mana EDUSÂ.lNl:omronl afms

hru
ü
il
ìts
,lir

rññ
,N

s
fl
!r:

ìl

:

i
:

i

the New Alarrns dialog box to 1.

,^lillaximum Alarms rn a Proiect
#l

\ _,lhe maximum number of alarms for a project dep-ends on the display model. For QPJ models, the

maximum is 512 alarms, consisting of two files of 256 alarms. Fõr QPI models, the maximum is 768

alarms, consisting of three nles ofi56 alarms. when you first create an alarm, the first file of 256 is

allocated. When lou .*"ttd256,the next file is opened'

Ed¡t - Delete
Deletes the selected number of alarms from the bottomof the table. You can delete all the alarms by

entering a number larger than the table size'

The first entry in the above tabre is DM100 with a value of 0. That means when DM100 is equal to 0,

an alarm condition exists. Registers in a pLC are often reset to 0 during Po\Ã'er cycles' You may not

want a value of o to produce an error condition. To prevent this situati,on, change the Initiat setting in

Entering and Editing Alarm Messages

The alarm table is created without any alarm messages. you must enter an alarm message for each

. intry in the alarm tabre. To enter r"*iin tt, Messagfe field, move the mouse pointer to the field and

;lick. The field is selected and you can begin to type the alarm message' up to 12,7 charaf:T:*i-1't-

#;r.;;;#;escription on p.g"i6 to-determine the practical limit to the number of characters rn

Delete alarms

the message.
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I ()t¡ c:r n cn c tcxt n b an k mcssage f¡e td by clicki ng on hc fie td and n ItÞ' wh le ¡vp n (l
èrt y(

a
the L,

u a retn tex t crjit m txlc. You can use DE BACKSPACE, a nd cu rsor keys lo edi t the text. If you doublecl ick a messagc fie d hat has text n t, or se lect a fie d and press F2, you w be n thc tex edimodc

r
typi

Edit - Cut Message
To cut an entirc message' click the message field and use CTRL+X or select cuT from the Editm€nu.

Ed¡t - Copy Message
To copy an entire rnessage, click the
menu.

message fierd and use cTRL+c or serect copy from the Edit

Ed¡t - Paste llllessage
Messages copied or cut can be pasted to other alarm text message fields. click the message field anduse CTRL+V or select pASTEirom the Edit menu.

EdÍt - Free Form Addressing
when checked, fr:: 

lory-.ddressing allows you ro edir the address field of the alarm table. Make sureyou enter a valid PLC address. when unchecied, you cannot edit the address field.

Config Button
Selects the Alarm Configuration dialog box. ì

Message Format
This section is used to select the default column where each portion of the ararm message w'r begin.column position is dependent on the.type of-rarget display un¿ thr .¡", oitt 

" 
text. see ilre followingchart for text layout guidelines, The large rc xíz-ciliacter size was not included in the chart.Display Type 5x7 characters 7x9 characters 11x16 charactersQUICKA¡¡ùL¡r. 49 g7 ?3QUTCRPAJVEL 10, . 103 it 47

tmldrdl¡p

Alarrrr Configuralion
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Usc a cplumn¿rr tablet to help you rJesign the alarm message panet' Thc ctllumn count hcgins at

column l. Enter a 0 in the column tìelJto ettectively turn off thc fcature- For cxamplc, if you dt> not

wûnt a Trigger Date stamp, entcr a 0 in the column ficld.
'lemembcr to put a space between text elements for easier viewing' The date format can bc 8

characters lmmloolyy) or 5 charactcrs (mm/dd). The time stamp is 5 characters (12:00)'

In the following example, the display type is a QUICKPANELjT' The Date Format has been set to

mm/dd lmonth/day¡. itre sanrple format allows for 25 characters in the message text'

Message Column: 13

Trigger Date StamP Column: 1

Trigger Time StamP Column: 7

Acknowledge Time StamP Column: 38

Date Format

The date format can be mm/dd/yy or mm/dd format. Each character in the date stamp requires a space

in the alarm message. Therefore, .r/¿o/yy will take I spaces, plus an additional space for separation

between columns- The mm/dd to'mai'"quittt only 5 
'p""ts' 

plus one for column spacing' See the

,.Internal Tags section for information about setting the date.

Clear Time Column: 44

DATE TIME MES

OglL8 22¿48 ALARM MESSAGE TEXT 22¿50 22¿52

TÍme Format

Printer Port

^*. The time can be displayed in !! hour or 24 hour format. Ín L2hour format, the lowest number ìs 1:ü)

ffi .nnd 
the highest number is 12:59 ("" or PM). l¡24 hour format, the cloc-k starts at 00:01 and counts

\ ,il;;irsinã *inutes up to ã:5ò. The 24hóur format is sometimes referred to as military or

international time. See the Internal Tags section for information about setting the time'

The download port, also known as the Tool/cN3 port, has nvo functions' The primary use is to

download apptication files from a computer to theiarget display. The secondary use is to print alarm

messages to a serial printer. The printer port option iñ'tne Alarm configuration dialog is used to

enabre the downroad port (roor/cN3) as a seriär printer porr. Thedownload port uses TTL signal

levels and require, 
"*nrriion 

to nságz. rhe Hlir-c¡g-cros cable will convert the TTL signals to

RS232. This cable is equipped with a 9-pin D connector that is AT compatible' The download port

connector is an g-pin mini-DIN style. dtre port settings are tixed at 9600 Baud, I bits, no parity' The

pin assignments are shown in the following drawing'

PROPRIETARY IN FORMATION

THIS INFOBi,IATION lS PROVIDED AS A CON/ENIENCE

iöóun ctlsro¡¡ens. You ARE NoJÂurHoRlzEDTo
ðóñsrnucrrms oABLE. UNAUTHoRIZED cABLES ARE

NOT SUPPORTED BY TOTAL CONTROL

TXD
Ð(D
GND
DSR
CTS

RTS

DCD

TXD
RXD

GND

crs
DSR
DTR

+5

TO 8.PIN DIN

50û'r000-l3t/0

Hiil-CAB-Gl05 TO PC
g.PIN FEMALE D

I
1

7

TTL
TO

RS232

I6
62
5

4 2
3

and ToollCN3 seríal
ø 8oconJigureTo toprinterPofr, Alartn Configuratìon dÍaloS selectbox. NONElorparallel

,irl;jiOUICKDESIGNER
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rh optton bu tons n rh c Alarm Con figu rat on dia og box. Queues are
e

intcrnal st()rage bu fïers fir r ¿¡ arm messages. Thc rhree ible a larm
lng o

uueue Eufton
The Queue button ¡s onc of

m essages. Excess ala rms a re du mped, oldest
the size of the queue

ten mcssages which mcans the display will store ten
alarms first. tf you want more ,"irrg., stored, increase I

are lost on a

.,-:..f,¡i!¡..:

AI guralionarm Oueue Confi

Alarm Queue Setup
Each alarm queue has a setup button to altow selection of the text size and color for the alarmmanagement page- see Ararm page Ðispray in the next heading.
when an alarm occurs' the message appears in the Alarm window. when the operator touches thedisplay over the Atarm window, t-h" 

"u,,rnt 
panel is removed and the alarm management page is

ifi,Ïi,1;Ii#:rm Queue settings dialog is used to selecnhe corors and size orïre text'disprayed )

ettingsAlaun Queue S

58 o Alanns
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Alarm Page DisPIaY

ln the f'llowing examplc, the alarm wind.w is showing three Hist.ric alarm messages' The Active

antr L,gged ararm win'dows are similar. Thc cxamprc siows onry thrce message rines, but thcrc rnay

',p more messages in the historic .t"rt qu"ue. The first alarm is a triggered alarm' the second has

oeen acknowledged and the third atarm úas been acknowledged and cleared. See "creating an Alarm

Window" on Page 186-

over the alarrn window, the alarm queue will be

h
#
þ"1
ffil

i!
i.ì

åt

fl
:.

i

i

09/1
09/1
09/1

913:30 AI.ARM TEXT MESSAGE #1

9 13:25 AI-ARM TEXT MESSAGE #2

913:20 ALARM TEXT MESSAGE #3

HISTORIC AT.ARMS

13:21 13:23
13:26

When the touches the displaY Panel
on rm

are activated by pressr ng the MODE button Pressing the MODE

horizontal ines that are used as a cursor The DONE button is
button also displays the two

always active

Ç caunon
o

Do NOT press the MODE button more than once. If you do, the panel will

freezeand no furthei operations will be displayed. Press DONE to exit'

.once the buttons are activated, they can be used to view and modify the contents of tþe alarm queue'

The up and D,own buttons move tire cursor. Remember that the alarm managefnent page may only

show a portion of the messages in the queue. The up and Down buttons allow scrolling the alarm

Æ\. queue messages to the alarm page. Move the cursorìo 
" 

t.ttage line and use the Ackbutton to

$( fcknowledge the alarm, or use írrc p"l button to delete the message. use ackAlt to Acknowledge all

\ 
messages or Del Alt to delete all messages in the associated queue. Return to the panel where the

alarm tindo* is located by pressing the DONE button'

HISTORIC AI-ARMS

09/19 13:30 AI.ARM TEXT MESSAGE #1

óghg i3:2s AI-ARM TEXT MESSAGE #2

09/19 13:20 ALAFM TFJfi MESSAGE #3

DONEMODEDel
Ail

Ack
AilDelAckDownUp

13:26
13:21 13:23

ONCE. The DONE button rs active.
a vate onctíTo the buttonssmall the bottom Pa8ê'theof managementalarm touch theMODE button

The small buttons on the bottom of the alarm management page-can also-be used to set a bit in a PLC'

so the pLC is notified when an ararm is acknowteoged or e*sãd. see Advanced Button in the next

section.

Ifyou have installed the oPtional HMI-KPN'ùLI keYPød, the alarm management Pøge will aPPear

with an additional row of

OUICKDESIGNER

See details.

Alarms.59



^|¿Ycu'UeU E Utron

Assume lnltìat State

. Opposite: Assume an alarm hansition has occurred.

. Same: Assume no alarm transition has occurred.

' False: Test for true alarm state and process the alarm if true. No action if FAL'E.
' True: Test for false alarm state and process the alarm if false. No action if TRUE.
Notlflcation Tags

Button Ofî

The Advanced button is one of the option buttons in the. Alarm configuration clíalog hox. see AssumeInitial state and Noti!ìcatiott Tags iithe f.towing sections.

when'the power is turned on, the alaim processor does not know the state of the ararm bíts or words.By assuming an initial state, it'" a¡a.m processor can dear with the ur"irit"t"s untir the true statesare read from the PLc. The default setting is same, wlich assum* nã.i"- transitions haveoccurred.

I
The small buttons on the bottom of the .11r,n management page can arso be used to set a bit in a pLÇ
;il1åli"::i::'Ï:,;L"lr":,'::1:::gf:Jg"'ä'o,.,,u,:9.roa*ivarerhebu*onsrorplC
the Advance¿ añrrn üüräÍö;;;."'" 

uur'ton runcuon' 'Ihe notification tags are configured in

ffi:,:T:îåffJlti[frffJJf ararm manasement pase can be deacrivared bv cricking the

t

i

. ..r' l .'1

Cancd

(- Oppositc , ô S¡.c l- Fd¡c {^ T¡uc

As¡rmo lnlid St¡le

Arlvanced Alarm S e[ings
¡g

gg41g !g:gg At RM rÐff MEssAeE #r

sfi 3 l3iå3 îilåil +il ilEs8îgE ra

lDolre
Ack
AilDel-?*^l

Ad(Up

13:21 t3:23
13:26

ALARMScSTORIH
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:: Alarms Guided Tour

lntroduction

ì

i

h*

ffi
w
¡*\

\\

F
¡i

!'

f

j
Alarms. It will introduce you to the

er IMEDUSA.INQuick Mana

Guid I our

The QUICK MANAGERdialog box should look similar to the one below'

Aarms Gulded Tour' 61
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lG lMcssrgclÂddress

ullck thc Alarms button to display thc alarm project manager dialog box. A btank alarm rable frlr BitAlarms is displaycd- Each entry in the table coniists uf a bit Acldr*Jr, 
" 

bit state kr rriggcr rhc alarm,and the alarm Message.

8lt Al¡rmc <Unütlcd>

Greate the Alarm Table
click the Add butron to disptay the New bit alarms dialog box.

Enler the starting address as IR3:80 (Image Register 3, Bit 0). Enter the number of bits as 5 andmake sure the Default state is set to cin. clict õr an¿ the alarm table is created.
)

Nrw bil al¿rms

EDUSÂ.lNl:Guided tolÂlarmserOuick Mana
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The QUICKDESIGNERsofiwaie crearett the tablc starting at IR3:80 and extcnding to lR3:804' ft'rr a

krtat of 5 bit a¡Jdresscs. The State column indicates that tñc alarm is triggererj whe¡ the bit is turncd

on. Movc thc mousc cursor tO thc first cmpty spacc in the Message cotumn and click the mousc' Thc

. s,pùce is highlighted, indicating.that you can now enter message text' Type in the alarm message and

-J jse the Enter kcy to completeìhe operation. Enter the alarrn rnessages shown in the next picturc'

al¡rm
1 alarm
2 tl¡rm
3 al¡rm

Ouick Mans r - [Âlarms DUSÂ.lNl:Guided T

TT

f,
Alarm Configurat¡on
The next step is to select the configuration options that determine how the alarm message is displayed

in the alarm window. click the config button to display the Alarm configuration dialog box.

Selecting the Message Format

T\e QUICIQAI,IELjT. color display can show 49 5x7 chafacters in one line of the alarm window'

The alarm message, date stamp and time stamps musl fit in the forty-nine character space. The next

drawing shows how a forty-nine character alarrn window nessage might be formatted' The beginning

of each column is indicated.

Alarms Gulded
"i:til

llono

Alarm Co tion

OUICKDESIGNER
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I ngger Date Stamp Column
Trigger Time Sramp Column Acknowledge Tirne

Message Cotumn
I

Stamp Column
Clear Time Stamp Column

1 O I 1 2195 .13 :0O.Alarm.Text

374p
ll

..13:02..13:OS.
the Message Forrnat section of the Alarm configuration diarog box is used to sclect the startingcolumn number of each portion of the alarm r..îug.. tf you reãve the settings in the defaultcondition, the alarm message wiil appear on the oisptay rike the exampre.
Leave the Date format selection as mm/dd/yy. læave the Time format set to 24:00.see the InternalTags on page 40 for information about sening the time and date.

Configuring the Atarm euerres
Click the Queue butron to display the Alarm eueue Configuraìion dialog box.

The system queues hold the Active, Historic and rogged alarm messages and make them available tothe alarm window' The default size of each queuJriãn -rrrages. If you do not need one or more of
*::iä:ir'J3,ï; älïrîil å1"",1ï: *:"i:*:::::,,*:ïî:Tre. when rhe number ormessages

changing rhe rexr sÞ3 a1d 
"".'.* riy*;;ä;ñ'"iïiffiffiäiËii:ff'#J,.lilliiii,lu *.Active Queue setup button' You cai change the colors if you *"nt, uui?or this tour, I left them set tothe default settings' click the cancel buttJn in the elarm eueue c-onfiguration dialog box to return tothe Alarm Configuration dialog box.

Sel ectl n g Adva n ced Setfings
click the Advanced button to dispray the Advanced Alarm settings dialog box.

T

Ât nfigurationarm Queue Co

Adv¿nced Al¿¡m Set
EX

hnqs

ôf ¡ Aanns Guldcd Tour



Makc surc the Assumc lnitial Statc sctection is set to Same. This is thc corrcct sctting ftrr most

applications.

Thc Notification Tags are bits in your PLC that are set when the Acknowledgc or Delete buttons on

,,- .t. t,"ii"r .r the alarm manager screen are pressed. You do not have to set these up now' so click

t; ianceland return to the Alarm Configuration dialog box.

click oK to return to the Alarms screen. click the close button and the following prompt appears-

l.

!

Ouick Mana er

Guidcd fou I

Ca.icdì.1
Tor¡¡t

Save Alarm I ilc As

f,,,

GuidedTour 1.

Click OK to save the alarm file and return to the Quick Manager dialog box'
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Creating the Alarm Window

operationsr ¡iou wi use the Pa ne ecl itor to crca
on a pane c nexl series of

te a panel w rh an alarm wt dow
click the Panels button in the Project M3lager dialogbox. The QUICKDESIGNERwindow appearswith a blank panel and the Tools menu..The Toots rãnu is shown below.

click the Alarm window,*, Lm and drag the atarm icon to the panel. click the mouse over thedesired panel location and the Alarm Windãw will appear.

The Alarm \Mindow settings dialog box will appear next to the Alarm window. set the eueue toActive' so that alarm messages from the Activå'Alrrr queue will be displayed in the alarm window.
As new messages are triggered, they will sqoll into the alarm window either from the top or thebottom' The default setting of scroli up wìllshow the latest alarm message on the bottom of the alarmwindow. I prefer the Scrolt Direction as Down- where rh¡ lotao+ c!.-:
the alarm window. Take your pick. '¡v'v t¡¡v rcrwùr or..¡¡¡¡ ¡rrçssagg aPpears at the top of

You can select the outline and bezel colors for the Alarm window by clicking the Bezel button. Thetouch color appears when the operator touches the alarm window.
You can change the alarm window title by clicking the Legend button. you can select the text color,text size, background, and outline colors.
You can select the.text-color, background color, and text size of the alarm fnessage as it will appear inth'e alarm window by clicking the fext button. I will leave the coror selections up ro you. when youare done, click the oK button to accept the changes and crose trre oiarogtox.

,)

rìLÊF'¡1
t,rrNDot,l

-CLEÊrRE

gIetlingsAlarm Window S
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The ararm wind.w that is now on y'ur pancl is tur smail t. be.f any usc. click on the alarm window

and usc the sizing handtcs t. enrarge thc wind.w over ftrur cells. This will all.w you t. see 49

characters across thc display. Ytlur alarm wind¡w should look like the one below'

Select File/Save to save the panel uslng anv name like. Select FileÆxit to exit theyou

QUICKDESTGNER pfogfam and return to the Project Manager

ls
Download the paneI to the QUICKPANEL jr. rWhen the download complete select the alarm panel

alarm

fìLfìR¡1 t,¡INÛoi'l

I ' ::'1511,-lii rtì 1 1 Frr:;l tlfJrl 1 :::r'1 5lì, 'iÌ'+
l.¡lLll,.lLEI'ELr rìLHF'l'l-

Èt Lhllrl,lLEGEfr ÈLÈR['l-
r ' L ri'i,1. 11. i1r'i1

fl

to the address settings ln the

table. When a switch ls thrown, an alarm bit ls set ON and the message

alarm wlndow The format of the alarm message will determine how it ts displayed. A sample alarm

window is shown below'

Touch the alarm window to bring up the alarm fnanager page and the Active Alarm queue'

in the Historic and logged alarrn queues'

The alarm manager page looks different when you are using a keypad option' see Keypads' page

lg4and Keypad arrigí*"ot, page g1, for additional information.

you MUSî touch the MODE button to activate the small buttons on the bottom of the panel' The

DONE button is arways active. press the Aek button ,o Àk ro*ledge the ararm and the acknowledge

time stamp wil appear. If there are multiple ararms, yoo ãn acknoúledge all of them by pressing the

AckAll button.

you can delete individuar or all of the ararms in the queue by usingthe Der or DelAll buttons' use

the up and rlown keys to move the-cursor to different .ùtt*. preJs the DoNE button to return to the

alarm panel. rrrr.r.* window will show if the alarm rr.r ur"n acknowledged.If the alarn is cleared

or dereted, the Active Alarm window wiil not show the ararm. However, thJatarm fnessage is stored

DONEt/loDEDel
Ailo",l âflAckDorvnUp

MESSAGE #1
MESSAGE #2

09/19 f3:2841-ARMTEXÍ
osits tgraoAI¡RMTExf

ACTIVE
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lntroduction to QUTCKCOURTER
Quickcourier is a software module that is responsible for sending or receiving data between yourcomputer and a euickpanel display.
A download is defined as sending a file from the computer to the display. wt¡en you start a normaldownload' all panels are tested fãr proper fornat. Any errors in the panels must be corrected before adownload operation can begin.
The panels' the alarm file, the PLC setup file-,-the display setup file, and any other files necessary tocreate the project in the display arc compiled into a dtwnload file. The file is then handed over roQUIcKcouRIER,wlich ls responsiblé for communications *itt, trr. ¿ispray. you can downroad apreviously compired fire, which *¡il u, discussed ú;r.
QulcKcouRiER.sends a message from the selected coMM port to see if it can communicate withthe display' once the communicaìlon link is established, it witiderermine rhe state of the dispray andif it is ready to receive the download file. It checks ior the correct type of display and identifies filesthat were previously loaded' The QUICKcouRIEn áiatog displays promprs for the operaror,indicating the current operation orproblems.
The download operation-should begin autornatically and continue without manual intervention. when
.complete, the display will prompt tire operator to select a naner ôr ârr^rÌrori^-1r., r:^-r^.. ^ --,^ ¡ - rpanel'QUIcKcoURIERwirdètectthêend.r;;;;;;';ri'üilräiläïäfriä1í.fiffijiå.

Download Files
A download file is comriledfrom several other files which were created by different softwaremodules' The fîrst file is a configuration file, used to configure a target display for operation withyour PLC' The configuration information includes the name of the panel that appears after a powercycle' screen saver timeout, the serial 

-port 
parameirt., rno other ori'trun ,rt ings. without the properconfiguration information, the target dìsplay wilt noicommunicate with your pLC.

other files include panels that will be displayed on the target display. panels contain objects such aspush buttons, pilot lights and bar graphs.
For each PLC there is a unique protocol driver file. you must have the correct protocol driver loadedinto the target display in order to comrnunicate with yåur plc. rhe protoLt file is called a displaydevice executable fite' During the download operation, tt, target display is tested to determine if anew display device executablã file is needed.

Additional files, including alarm files, rnay also be included in the compiled download file.
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Thcrc is.nc last tìle typc that cirn be downloatled which is not part of thc compiled dt¡wnload tilc'

This file is called a projectfile anrt contains all the projcct infum.ation in raw format' lt is similar to

., 
;;-e,"tø pr.¡"ct filc. This file can larer tre uptoaåe¿ ancl used like an imported project file'

-J r 
rd project button ffi ,, used to create a project file and hold it for later use' Press this

The Downloa
button then the standard download button and the cut.enipro¡ect will be compiled along with the

project fite and sent to a euickpanel. press this button then the new compile File button' and the

current project will be compiled and saved with a project file. The button is reset after a compile is

completed.

Selecting Upload is the same as clicking the Upload Project button.
È The Upload Project button

is used to upload a proiect file from a QuickPanel . The project file must have been saved with the

. When the file is uploaded, it is saved

the same way as an imPorted

The file can be comPiled and

Selecting ComPile to Fileis the same as clicking the C-ompile File button. The Compile File

button will comPile the current project and allow saving it to a selected directorY. This allows saving

compiled files without having to download to a connected QuickPanel . You can then use the

Download File button to send a compl led file (*.cmp) to one or more QuickPanels. You can add the

cunent project file to the compile file by clicking the Download Project button before clicking the

Compile File button.

fl .petecti ng Download from Fíte isrhe same as clicking the Download File button' EHI *' Download

-File butron ailows the user to serect a compiled file þ.cmp) and send it to a QuickPanel. You do not

have to compile a file prior ro a download,if a *rpìtrd uäírlon of the project is available. The

curent download button will still support the standärd compile and download operation'

Download OPerat¡on

click the Downroad icon m o, the Downtoad File t.on m in the toolbar. You can also select

Download or Download File from thc Project monu'

Setup îor a Download/UPload

1. Install power to the target display device. see the Hardware Reference manual for details'

2. connect the download cable between the serial comm port on your comPuter and the target display

download port. see the example in the Download cable section'

3. Make sure the settings in the setup diarog boxes are conect for your serial port. Make sufe you

have at least one panel with valid operators'

4. Turn on the po$rer to the dispray. crick the downroad button and note the operator prompt

messages. If you run into problems, see the communication problems and Downloadrrouble

Shootíng GuÍde in a later section'

project. The project can then be uslng

downloaded back to the Qu ickPanel or saved for other pufPOSes.

OUICKDESIGNER
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I arget Disptay Condìtion
QUICKCOUNER (version I .0ó or later) software has rhe abi ty to read rhe display device status anddeterm ne wh¡ch protocol h¿rs been loaded.

a new apptication, íncludi ng a new display dev ice execu tabl e fitenecessary To ena bte his featu QUICKCOURIER you MUST have a verstre n
f
later)dev ¡ce executable driver oaded ¡n the target displ ay

on I .06 (or

*New factory units do not have a display device driver installed. when you apply power to a new unit,''it will display a message indicatingìt is reaoy to r""Lju, a display device executable file.

Download Cabte
c'onnect the HMI-GAB'Útgcable from your computer port to the target display. The followingdrawing shows a QUICIQANEL ir. andä Hrt¿l-cÄg-c¿g *ur, connãcted ro the downroad port.

sro/cN3
TO SERIAL PORT

HMt-cAB-C49 ¡

CompÍler
when the download operation is selected, a compiler program shrts automatically. This programchecks the panel designs for possible errors, thenassembles the panel infonnation for the downloadoperation' All of the other filès required for a download, except a projectfile, are included in thecompile' A sample compile operation information box is srrown ¡äu* lrihe compiler fïnds an e,'or,it will stop and display tttt nut. of the panel and the .rro, 

"onoition. 
click the c-ancel button to exitthe compiler progran' see the Appendii for more information about the compiler.
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QUICKCOURIEB
.-{henthecompilercompletes.assemblingthefilgs.ithandsthecompiledfileoverto

*., nI1KCOUNER. wtrich will handl. $ãding alt files to the target display'

QUICKCOUNER has the ability to read the.display device status and determine which protocol has

been roaded. once gurcKcouiunnreads the statús, it can auromaticalry download a new

.ppi¡.ution, inctuOiãg a new display device executable file if necessafy'

The QIIICKCOURIER dialog box is shown below'

coll2

3,1 Ourcr Cou¡¡er
EIffiEI

llpdate DÍsptay Device Executable
æFl you can force QUICKCOUNERTo download a display device executable fite by checking theupdate
-\ 

I::oö';;;"äecutabtebox. Downloading 
" 

n"*ïiíplav device executable file is generallv handled

by QUICKCOUntnn,because it can determìne the state oitt. display and load any necessary files'

slJr"rg"t Display condition for more information.

Communicatlons Port

The fïrst time you use QTIICKCOUNER, you wilr have to select an unusedcommunication port on

your comp ate¡.guiclcou*ER*iriiooi for and display unused pott:, bur you musr make the final

choice. once you serect rhe port, ouicicou*ERwiú aúempt to úse rhe port to connect to the

target dispray. rr,. ,tatus of ,o*. otit 
" "ignal 

lines-from the iarget dispray are shown next to the

comm port rist box. The dialog uo* *äi exlpano t9 sho¡v additional information about the target

disprai. see the example dialog box in the following drawing.

l
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Event Log

QUTCKCOURIER wt il keep track of opcrator pro mp mcssages and al low you to víew the m n ascrollable wtndow See rh e Even in hc ftr ow ng d boxLog

lvhen the application download is complete, euICKCouNERwill close and the eurcKL'IANAGER prcgra3 will return- If you'hatt 
{grtr"iifun"lserecred, ihe paner wilr be displayedwhen the download is done- If no dõrauh panel is selecied, the display JroÏ". will show thå fo'owingprompt.

Press To
Run
Screen
'filename'

Press For
Next
Screen Ð

Communìcafion probtems
If you experience problems running SuIcKCouNERon systems with a FAX/I\,Í9DEM card, it maybe due to the corruption of the winãows'" 3.1 COMM.DRV driver. The software for yourFAvl\4oDEM card may have replaced the original communication driver with a non-standarddriver' To install the correct winàows* comrnì¡nications driver, edit the sysTEM.INI file andcornment out the existing CoMM'DRV line by placing a sernicolon at the beginning of the line. Addthe following line:
COMM.DRV= COMM.DRV
some sofüvare may rnodify more of windows'" and rnay require a complete reinstallation ofWindows*.

To enhance our cofnmitment to customelrlppol, we have installed the Tcp Bulletin Board, whichcan be reached by dialing (70s) 345-5880. The Bultetin Board is divided into product groups. Thereis additional information còncórning communication problems t*.t.d ¡nit e eulCKpAr,I2lproductgroup.

cotl2

a2z

bootstr.rp looderlo w.ltl

ãEEI!lQu¡c* fourrer
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Download Troubte Shooting Guide

l. Are you using a c49 cable manufactured by TcP? Thc c49 cable convcrts RS232 form your PC

ro TTL tevels that the euIcKpANEL can o"..ft through the download port' c5o cables will nol

¡; ork with QUICKPANELs.

Solution: Acquire TCP C49 cable'

2. Is your pc at least a 3g6D¡125 with 4M of RAM? If you are using anything less it is possible

thar it is taking too rong for your pc to respond to the outôrp¡¡¡El when downloading the

executable. fie ,x"",ttubl" download is very timing dependent'

and

following.

a. you must have only 2 comm porß available. If you have more than 2 comm poß, you may have

fl ïli,ii"îlÏi:figure your pc unt' this condition soes awav.

b. Is the UART Chip for these comm porrs a 16550? If your PC uses this chip, there is a bug in

Mi;r"*ft r"indows v3.1 and v3.11 that may not allow you to run comfnunication programs

correctlY.

solution:The fix for this bug is available from Microsoft or from TCP's BBS (708-345-5880 -get file

w3lCOM.ExE if using windows v3.1 or VrG1001.ÐG if using v3'11' These fïles are self

extracting and includes instructions on installation)

5. Arc you using a laptop? If you are using a lgton it 
is possible that power management is

probabíy .nulinË ¿own 
"ìtt.in 

dtttices in your PC during a download'

sorution:Turn off all power management and try again. consurt your pc manufacturer for details'

6. Has your hard disk been damaged? At Dos Prompt run chkdsk.exe. If it reports any problems'

areas of your disk may have been dimaged. These may include the .UI.KPAI{EL Editor'

solution:Run chkdisk with if option or scandisk to repair, then reinstall the QUICKPAI'IEL Editor'

try again. If still unable to down load reinstall windows then try again'

1.Try downloading ftrom another comm port on your PC'

8. Try downloading from another PC'

. 9. T¡T a differentC'4g cable'

I )10. Try a different QTIICKPAII|EL'

If all of the above fails or if you are unable to complete any of the above steps, call rcP

QUICKPANIEL Produc't support services ?08-345-573O x4O7 '

MSD<Return> Once MSD examines your system, zoom into the report on comm ports note the

Solution: TrY a faster comPuter'

3. Are you using the Standard Windows communication driver? Open you r

C :$VI N DOWS\SYSTEMI' IN I file L¡ok for a lins that starts out |lcornm .drv n If you are ustng the

else, you are not usi ng the standard wi dows comm driver and this driver may not be directl v

compatible with all windows appl ications.

Solution: Comment out this line with a semicolon and insert another line rhat reads comm .drv

comm.drv" Now restart windows and try the download agaln.

4. Are your Comm ports oK? Exit windows and at the DOS Prompt ln the Windows directory , type
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QUICKDESIGNER Window
The QUICKDESIGNERwindow is used ro for each project. To open the

menu, click the Panels button in the

create and edit panels
QUICI(DESIGNER window, select Panels frorn the

QUICK Iu'IANAGER window or click the panels icon
window similar to the one below will appear.

on the toolbar. A QUICKDESIGNER

t

Menu Bar
'lvindows commands are listed on menus. Menus are represented by names in the menu bar at the topof each application window- In windows, you setect a menu, and túen choose a command from thatmenu' choosing the command canies out the action. The menu bar for TheQUICKDESIGNERwindow is shown below.

File Ed¡t Iools View eptions Senings H,elp
The items listed on menus are most often commands that represent actions you can tell theapplication to carry out. Some menu items appear dimmed, ,orrte have check marks next to themnsome may have ellipses (...) after their namer, an¿ others may have key combinations listed acrossfrom thern.

lvindows applications all follow certain conventions when listing items on a menu. Theseconventions signal that extra information about the menu commands follows.

Ll! fìurck Desrqner [Untrtledl- [Pro¡ectl ] EI
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The command is not avaitable at this time.
rDimmetl commantJ name

J :ellipsis after thc namc

A check mark next to the name

A keY combination after the name

A triangle at the right side

Undo

A dialog box will appear.

The command is active.

A shortcut for this cornmand'

The cornmand leads to a cascading menu'

To choose an item from a selected menu' click the item name'

Button Bar
The button bar contains ¡cons relating to commands found ln the menu bar

used commands The QUICKDESIGNER

You can turn off the Button Bar u

. By clicking an icon, You
button bar is shown below.

To
Back

Exit

To Front
Zoom
Out

N Update
Library

c

Grid and Preferences.

Redo Cut Paste

Gopy

Delete
Change

Zoom
ln

Align

Status Bar
The status bar is rocated at the bottom of the window and contains context sensitive status

information. The information chariges are uase¿ on the location of the mouse and mouse selections'

YoucanturnoffthestatusBarbyuncheckingtheselectionintheoptionsmenu.

The center field of the status bar shows the coordinates of the mouse as it is moved around the panel'

tir,,igt, field shows the view percentage. A 1:1 view is toovo.

Right Mouse Button

If you click the rightmouse button while the cursor is in the empty window space' the options menu

will be displayed. If you click the ríghtmouse button white the cursor is in the grid area' a

combination menu is displayed. The oþn, in this *"io include: undo, Redo, Paste, view, Panel'

l
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Creating a panel

Tool Box
when the QIJICKDESIGNER window opens' you are presented with a blank panel and the Tool box.
The Tool box contains the icons for each type of avairable tool. you can also select a tool from theTools drop-down menu. The Tool buttons are shown below.

Pointer

llluminated
Push Button
Selector
Switch

Text Display

Polyline

Leoend
Plale
P¡lot
Light
Nurneric
Display
Bar
Graph

Rectangle

Bitmap

Word
Button
Goto
Panel
ïme
Display

Circle

Messaoe
Display'

Push
Button

Numeric
tsnry

Analoo
Meter-
lmaoe
Display
Prinit
Panel

TrendAlarms

Move the cross hai¡ to the desired cell and click the mouse. Most objects will appear across two cellsas shown below.

If you want to size the object immediately, move the cross hair to the desired cell, click and hold thernouse button and drag the mouse to sizeiile object. Release the mouse button and the object is sized.A dialog box for the selected object will appear. The drawing tools work slightly dífferent.
The object can be pla-c-eq on the panel in several different modes, based on the selections in theSettings/Preferences dialog box.

Text

Point with the arrow cursor to the desired icon in the Tool box and click the mouse. when the cursoris moved into the screen area' a cross hairw_ill 
"ppr", 

*ith a smaliiirg" iar"tifying the type of toolselected' The example below is the lægend Plate iool. TTre status u., onïà boftorn of the wíndow w'rtell you which tool is selected.

I
I

)

76o



Ellè gdt Iods Viow QPtior¡s Êetthgs Heb

\a

Dialog Box
The dialog box that appears will dePend on the type of object selected. \ilhen the dialog box for a

selected object is active, a dashed box aPPears aroundthe object. In the previous example, a lægend

Plate object was Placed on the screen. The dialog box for the Iægend Plate allows selecting the legend

plate text, text size and color, background color and outline color'

Dialog boxes may contain buttons that open additional dialog boxes.

é@\rüfhen the
I..'

dialog box selections are completed, click the OKbutton and the dialog box is removed'

Sizíng an Obiect
you can make objects larger or smaller by following the procedures below'

). Move the cursor over an object and crick the left mouse button. Dashed lines around the object

.indicate it is selected. Moving the cursoi inside the dashed lines will change the cursor into a move

symbol.Pressandholdtheleftmousebuttontomovetheobject.

C¡ræl
Iatû

OK

6¡ll
clt¡16 ll¡kc Dcf¡r¡f
{^?19 tî.r
fiSr?
Tcrlli:c

qlq.

Plate SetltngsLegend

IUntrtledl. IPro¡ectl ]Qurck Deslqnet:n
EIEIEI

LE
Ft

j.E¡,tj
dTI

oTl
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+
FLISH

SLITTOI,J

2' Move the cursor to one of the sizing handles (small boxes on corners and centers of edges). sizinghandles in the ce¡ters of the edges allów sizing iertically or horizontally, white corner handles allow'' diagonal sizing. The cursor will change to a dõuble enae¿ arrow wtren you 
"r. 

on top of a sizinghandle.

3' click and hold the left mouse button and drag the sizing handle in the direction selected. click themouse outside the dashed lines to deselect the object.

When sizing objects, theselections you make Ín the Grid Settings and preferences dialog boxes willaffect how you can size objects.

To make a small pilot light, turn off the "snap size to grid" option in the Grid Settings dialog box.
All objects (except dlaw objggts) have outlines for resizing. phen you select an objecr, the outlinefirst changes to a dashed outlineand sizinghandles appg¡.when you touch oo" of th. sizinghandles, the object outline changes to solid lines. The solid outlines aid in sizing the object exactlythe way you want it.

Editing the ObJect
when you createdan object, a dialog box 

!o¡ that object appeared. you can change the attributes ofthe object by double-clicking the obþt, w.hich wi[ ãisplay'trr. oi"rog uo* vou can also di-d;; rh"dialog box by selecting the CHANGE option in the EDrr menu.

)

ÞU&&ô

Fl_t::;H
Eil lTTt_r¡l

ÞJT&Õ

Fr_ti:;H Et_tTTL-t¡l
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y.u can dcrcte thc .bjcct by cricking it, thcn pressing thc DEL kcy 'r sctecting thc DELETE.pti.n

in the EDIT menu. If you use the cúroption in ttre Eorr menu, the cut object is placed on thc

clipboard and savctl until u new itcm is placctl on the clipboard- You can tlelete a group ol tthjccts by

. nressing and h.tding the reft mousc bution and trrawingï to* around the.bjects to bc delctcd'

-o copy an object, click the desired object, then use the coPY option in thc EDIT menu' A copy is

praced on the cripboard. use the pasrg option in the EDIT menu to paste a copy of the clipboard

contents to the screen. Remember, the crip'board is a temporary storage area. Items are kept there only

until new items are copied tç it. you can ielect multiple åu¡".it buy clicking the first one, holding the

shift key and clicking addirional objects. use DESELECT"ALL in the EDIT menu or press the Esc

GrouPÍng obiects
Two or more objects on the panel can be grouped together so that they will act as a single object'

you can use,select all,to select alr objects for grouping. You can select several objects by clicking

and holding the left mouse button as you ara* u¡o* atound the objects. You can select multiple

objects by holding down the SHIFT t ey and clicking the objects you want grouped'

Iterns remain temporarily grouped only until the next object selection- select 'Group objects'from the

Edit menu (or use CTRLIG) to maintain the grouping'

flOno you have grouped objects, you cfin use move' delete, library file, copy, etc' When objects are

\ ;õñjtg rr,, 'Group objects'selection, they remain grouped untit they are ungrouped by the

'UngrouP Objects' selection'

Obiect Tag DisPlaY
you can view the object Tag by enabling the option in the View menu. The sample drawing shows

key to deselect all objects.

When you are done designing a

a new panel . Continue building
all

download the Project to target v

the tag name displayed in the upper left corner'

menu.

panel, use save in the File menu to save the panel. select New to start

ånd saving panels until your project is complete' \W!lyou have

ex¡t QUrci<Onsrcunnand return to QUICK IUIANAGERïo

Keypad Tag DisPIaY

The keypad tag display is similar to the object tag-display. The kgVgad tag operates independently of

the object rag dispray. The keypad 
"äir 

ãirprayia inìne uottom lên corner of the operator and

provides a quick visúar checkto r* ihi"h iunãt o?erators have keypads assigned- The keypad tag

will appear with a panel print. You can view the Keypad Tag by 
"ntuting 

the option in the view

LIGHT OFtr

Pl-l9H
FìLIT TLI¡]
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Çnanging the Window View
Y()u can change the vrc\v n the w tndow from a zoomed ou v cw of 50o/o to it zoomed n vtcw oft
8A0%. Se lect Z¡l<>m options from thc View men u

Panel PrevÍew
You can see what the panel wi[ rook rike on the target dispray by serecting ,preview, from the Viewmenu. A'1:1 fullscreen view is displayed.

TÍltng and DrawÍng Grlds
The QUICKPANELTi. display is app-roximately 4 inches wide by 3 inches high. A pixel is a dot oflight on the display panel' rne Qurcxp¡wnt'lr. oirphv is made up of 320 horizontal by 24¡verticalpixels' Each dot has a unique adàress, 

-specifieã uy a iioiizonrar and vrrriÀr coordinare. ihe origin islocated in the upper left corner of the display anois ar.ignut"o (0,0). The opposite corner is themaximum pixel position, designated qStS,Záe¡.
This drawing shows the two corners of the display with the pixels greatly enlarged.

\

Touch Grid

Part Obiects

0,0 (H,v)
trtrtrnnD
tr
El PXEL 4EÜtrtr

Dtrtrtrtru tr
319,239

lg,lg

1The touch screen is made up of cells that are 20 pixels on a side. The touch cells share the samecoordinate system as the disptay- The first touch cell uses the pixels from coordinate (0,0) to (19,19).
Ï:t:ltllyti*J display of the touch grid. You cannor change rhe number of oixels in a to,rch!Er¡. ¡ r¡ç urawrng snows tne ürst touch grid with only the outline pixels.

0,0

There are two types 
9f part objects: those associated with touch regions and those not associated withtouch regions' A push button is an example.of an "ti* associatedïíth a touch region. A pilot lightis an exarnple of an object not associated with a touch region. part objects associated with touchregions always occupy a cornplete touch cell. All touclr objects rnust occupy a minimum of four touchcells.

TOUCH CELL

80o
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;í:iiä'::: ::f:J:r cers ussd ro assisr the designcr in pr'cing objec'ts on thc disprav. rhe

tiling grid can upp"o, as tlots, lincs or boxes. Thc cells apPear only in the editor and not on the target

;:,: ;, isplay. Objects can occupy more than one cell as ttre ceits are simply used as a layout guide' Thc

=a ¿.tä"ú,¡r.'or.u.r, cell is g0 pixels wide by 40 pixels high. The first cell origin point is located at

(0,0) and the opposite corner is located at (79'39)'

The default cell size of g0 x 40 pixels corresponds to 8 touch cells. The drawing shows a tile cell of

80 x 40 Pixels and 8 touch cells'

i

!!
H

T
I
&

å

!i

i'
i
.:

!
i

0,0

79,99

TIUNG CELL with TOUCH CELLS
8ox 40 TILING CELL (DEFAULT SIZE)

The next drawing shows the tile grid for the whole SuIcKPArrEL¡r. display. The default setting of

g0 x 40 pixels produces 24 cells.lhe default Preference setting of 'Auto size on create'forces an

object to be drawn on two cells ( 80 x 80)'

0,0

. aoxæ ;f,r

,rl

319,239
DEFAULT GRID SETTING

Tillng SnaP SYstem

A¡rother aid for pracing objects on the paner is the snap feature. $ûhen placing an object on the tiling

grid, the upper left corãer óf tf,, objeciwill snap to thè upper left corner of a tiling cell' The

remaining corners of the object attemp to *,n, as closeä possible_to the snap points of the other

cells. The object is restrainèd from ,ri.pping to the other 
""ilt 

in order to remain within the cells they

occupy.

snapping to grid points forces the object to be sized to the dimension of the cell. In some cases, the

object may 
"over 

up the tiling grid. óujects that are¿ssociated with touch areas will first attempt to

size themselves to complete touch rrg-i';. rr the tiling grid is not an even multiple of the touch grid'

part objects associated with touch .r.ã. will size differe-ntty than other part objects' Remember that

. ruch areas are?-Lx 20 pixers and touch objects must occupy a minimum of four touch areas (a0 x

40).

OUICKDESIGNER
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uh'¡ects on thc pancl can bcr aligncd to the grirl using the snap feature. whcn moving an tlbject, thcnearcst grid linc will be the snap point. If yõu turn t>iï thc sn.p position opti.n, objects can be placedclose togcther and in somc 
"ur., 

overlap.

The default settings for the 
1iling grid and snap are selected with the novice user in mind. Thesesettings make it easy to quickly ã.*ign a panel. it r ur., selects a pait object from the tool box andplaces it on the qanel' The parisnaps to a cell location and is drawn automatically. one mouse clicktbr a part object to be created, sized and placed on th; paner. The grid and snap system allows theuser to create objects whose edges arign and vertices intersect.

Drawíng Grid
The drawing grid is a series of equally spaced horizontal and vertical dots used to assist the user inplacement of objects on the display. Eacï grid poinii, a single pixel. The default seüing is 10 x 10,which is a dot every ten pixels in úoth ¿irections. The grid appears onty in the editor but not on thetarget display. objecr can overlap rhe points as they .rãonry, orawing aio.
DrawÍng Snap Sysfern
The drawing snap system uses the drawing grid for locating snap points. when creating a drawobject' a grid poìnt nearest the mouse.b:{;"s trre snap poì-nt. r- *"rple, if the grid is ser to 5 x 5,and the mouse is located at position (4,4),the nearest snap point is (5,5). The snap feature anddrawing grid can be turned óff.

GrÍd Setfings Diatog Box
You can change the size and style of the tiling grid in the Grid Senings dialog box. The riling gridcan be dots, lines, or boxes, and 

"un 
be turned off. The d-rawing grid ñ,il;Ëi*: il ääing griocan also be turned off' The snap option can be turned off for both the tiling and drawing grids. )

gsGrid Settin

ftlr



Tert JustitY
you can now justify text in tcgends, states, data tlisplays and Alarrn windows' Previously the text was

automatically centered within the text tìcld'

!Õ ;r change the justitication of the text, click the appropriate radio 9.ulon 
in thc Justity box' The

rollowing dialog box shows Justity set to the center position. The dialog box also shows the new style

color selection bars-

Legend Plate Seltingr El

The fopowing pictures show how text can be justified in a tægend Plate. Note how the radio buttons

conespond to the text Position.

iõffi,l$o ,

[.Q.g,o'

tÞæi
100.0,
fot9on,

F,.,o--. ,

höooi
lP"ö,Pj

þ-ffi,
tÐ^O,Oi:
IOOOì:

A new text size of 16 x 32 will now appear in the Text Size section of many dialog boxes'

Color Selectlon

Serecting coror was done by clicking on one of the color sections on a color strip. Now it is done by

clicking a single color bar, which causes a small color palette to appear. click the color of your choice

andthJcobr bar changes to your selection'

Text SÍze

94.

Other Edtting Features

The panel editor is designed to operate so that you can quickly design paners. once you afe familiar

with the methods used to add objects and creatá panels, you may want to change tlr-e way the editor

operates. For example, you may not want the panel te-sted for overlapped objects. You may not want to

see rhe grid displayed while editing 
"bj;;it. 

ihe-settings menu allows changing the panel

,; .rackground color,'the settings of t¡e gfids, ,n¿ tttttt leiels of user preferences' See Settings on Page

&¡
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Menu Cornmands

The File menu is shown below.

New

{

Start a new panel editing session. Selecting ileu¿ will display a blank panel ready for editing. Thepanel size is determined by the type of display device you selected in ihe setup dialog.

¡

Exit

lmport...
Export...

QPen...
Close
$ave
Save 4s...
Checb..
Delete...

New..

'.'.1- Qurck Desrgner lUntrtledl- fProrectl EI

ú¡



Open

open an existing panel ttrr editing. The p.1:Ln:*e is shown in the Name box and the panel

identitication numbcr is shown ¡ritrre panel ID box. If you entered a description of the file whcn it

--l 
t'u, 

saved, the text will appear in the Description field'

Par¡el Nana 2

Open Panel

Close

Close the current file.

"Save

,'SãV" the current panel using the file name already assigned.

Save As

ñrsan" the current panel using a new fire name. Enter the filename in the Name fietd' Move the cursor

\- Ë;;r'J"r"riprion n"lo und 
"ntri 

a description. The Panel ID is the identification number that can be

used by a pl,c to select a panel. \ilhen th¿ ID number is written to the Panel Trigger Tag register in

the plc the associated panel will be displayed. The Panel rrigger tag is selected in the Quick Panel

configuration dialog box. see ttt" Oucr-u¡Necønsection. The system will automatically assign'

the panel ID when the panel is creiîed. You can change it to any number up to 3n66' Panel ID

numbers must be unique within a project'

S¿ve P¿nel

OUICKDESIGIIER
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Ouick Designer

ÇneeK

Check the panel design ftrr potentiat errors. Errors are reported in a dialog
option of ignoring onc or all errors. Error checking is automatic each time

hox and you will have thc
save a

Delete

Delete a panel fiorn rhc list of panels for the current project.

lmporilng and Exporttng panels
If you create a custom panel for Project X and you want to use the identical panel for project z, thepanel can be exported to an external fîle formal and later imported to a new project. The ãxportedpanel objects have tag variables that are valid for Project X. When you are working on a differentproject, the custom. pary] is first irnported. The tag viriables for eaóh object must then be changed tomatch the new project PLC type. The panel is theñ saved with the modified custom panel.
Procedure:

1' Go to the QaIcKDEsIGNERprogram and create a custom panel. Each object will have a tagvariable that is valid for the project etc type. save the panel. --J--'

2' Select Export from the file menu and export the panel using a DOS filename. The file will be given ,)the *.pnl extension. Example: filename.pni
3' Exit the QUICKDESIGNER program and return to the QUICKTùTANAGER program. creare a ne$¡project or select an existing project. Go to QUI1KDESIGNERand select Import from the file menu.
4' irnport the desired panel. Change the tag variables for each object so that they are valid for the newproject PLC type. Save the panel for the new project.
5. continue to import other panels until the project is complete.

Import
Load a file saved in *.pnt format. ffi:o you import a p3nel with the *.pnl extension, save it with yourown panel name. For example, if you import PANELI.PNI, save it immediately to the new panel
narne of PAÌ',[ELl.

Export
save the panel design in +.pnl format, when you ìmport a panel with the *.pnl extension, save it withyour own panel name. For example, if you import PA¡IELi.PNL, save it immediately to ih. n"*panel name of PAÌ.IELI.

Edt
Quit the QUICKDESIGNER program"
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Ed¡t Menu
Edit Menu is shown bel.w. To thc right of each menu'ption is a key .r c.mbination of keys-

can serect the option fnrm the menu ó, u* the key/key óombinations to pertirrm thc function-The
. You

'li
t

Group Obiects... Ctrl+G

U¡group Obiects... Crd+U

Sslcte
to Qackground
to foreground

Dcl
Clrl+B
Clrl+F

gign...
C[angc...

Clrl+A
Alt+Enter

Sclect All
Dcselec{ All Esc

Cu! Cltl+X

Copy Clrl+C

Pastc Ctrl+V

Store library Obtect.. Ctrl+L

obicc't
Undo add o Alt+BkSptul

I

Itndo Past oPeratlonl êlt+BkSP)
undo the last operation. The undo command will indicate what type of operation was last performed'

Redo P ast operat¡ onl (Shtft+Alt+ BkS p)

ffi$edo the last operation. The redo command will indicate what type of operation it will perform'

f.,,
'" cut (ctrl+x)

Remove the selected object and place it on the clipboard.

CoPY (Ctrt+C)

Copy the selected object to the clipboard'

Paste (Ctrl+V)
paste a copy of the contents of the clipboard to the panel. The contents of the clipboard remain until

you cut or oPY a new object.

Store Ltbrary ObJect (Ctrl+L)

The selected object or gfoup of objects are stored in a library. see Library Browser' pag€ 94 and 101'

and LibrarY Tour, Page 98.

Select AII

Selects all objects on the panel.

Deselect AII (Esc)

Deselects all objects that are currently selected'

ì
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Align (Ctrt+A)

Aligns the selccted object to a verticar or horizontar
align tiorn the Edit menu. A cr.ss hair cursor wiil a

coord ate F¡ rst selcct the object, hen se lect
f on rhc .screen

i..j

The cursor position information box is located in the bottom, right corner of the screen. Move thecursor to the desired position and click the left mouse button. The following dialog box appears.select Horizontalor Vertical alignment. click oK and the obiect will be aligned to the selectedcoordinates.

Ghange (Alt+Enter)
change the attributes of the selected object. You can also double click an object to display theassociated settings menu.

Change ObJect Tags (Ctrt+e
Modify the Tag Attributes of a selected object or group of objecß. The Modify Tag Attributes dialogbox appears.

You can edit the adlys1b¡-clicking the name and typing a new name. Double click (F2) the name roenter the edit mode- use ESC to undã the edit mode.-Select a different Address by clicking the downarrow to display a list box.

The Prompt field is used to enter a description of the tag. The prompt will appear in any settingsdialog box where the tag is used. You can edit the Prompt text the ,å*" way you edit the Addresstext' The example shows the Prompt text in the Pilot Light settings dialoj box.

)

F- -a ----tr

s- ¡--
F

å

+

lt LTGHT
ÜFF

rr Objectlsl

fl 0N
wîr$ffi[

ÂddressModiÇ Ta

n9sPilot Liqht Scfli

88.
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you can arst¡ enter u new tag prompt by double clicking in thc area abovc thc tag ficld' Enter the

prompt and Press return.

l¡

t*c
oBl00

Punp !l
Pilot Li sSettin

llchc

OKI

ì

i
I
¡

t
.ì

oRl00
lt oll

Pilor Lighi Settings

Delete (Del)

Delete the selected object from the screen. Object is not placed on the clipboard'

selected panel objects can be moved from the foreground to the

to Foreground (Ctrl+F)

Selected panel objects can be rnoved from the background to the foreground'

GrouP Obtects (Ctrl+G)

Two or more objects on the panel can be grouped together so that they will act as a single object'

you can use,select all'to select all objects for grouping. You can select several objects by clicking

and holding the left mouse uutton ., y"u ora*-.¡.o* aiouno the objects. you can select multiple

obiects by holding down the SHIFT t ey and clicking the objects you want grouped'

nr;;r rrr"in temporarily grouped only until the next object selection. Select'Group objects'from the

\ Ê¿i, menu 1or use CTRL+G) to maintain the grouping'

once you have grouped objects, you can use move, delete,library file, copy' etc' when objects are

grouped using the'Group Objects' selection, they remain grouped until they are ungrouped by the

.'UngrouPObjects'selection'

llngrouP ObJects (Ctrl+U)

Objects that are temporarily grouped_are ungrouped by-selecting another-object' When objects are

grouped using tf,, ör*p óUi."tr' ,.t."rionlthey remâin groupõd until they are ungrouped by the

'Ungroup Objects' selectlon.
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Tools ñllenu
The Tools pull-down menu allows selectin Parts (pilot lights, burtons, erc.), Drawing tools (polylinc,,

etc or e e tool Ail of rhe Parts and Drawi ng lools n the lools pu t-down men u are ava able as tcons n the Tools pop-uP menu box The KeyPad Assignments se lectionis used with the Keypad option See the Keypad sect ton for add itionâ nformation.

Parts

Parts include all the objects shown in the following list.

Draw
Draw tools include any tools used to create static pictures. You can use the drawing tools to create apicture of an operation, process' or function. Pictúres in BMP format can be added to panels to furtherenhance the graphic image. Dynamic parts can be added to create a true interactive operator interface.

)
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Keypad Assignments

Keypad Assignments is a menu selectitrn uscd only wit

diai.ig box has a list box for displaying the keypad assi

i' 'imui-atetl operators, such as a simulated push button'

h the Keypad option. The Keypad A'ssignment

gnments-and a series of buttons ftrr creating

Keypad ' KeY A¡¡tqnments

Õ

you can view all the keypad assignments by clicking the down arrow in the Key list box' A-keypad

assignment.list simil., ío tn, one below wiíl appear. you can change the attributes of any simulated

operator by selecting the keypad from the list, tiren clicking the Atiributes button' Note that simulated

operators are markeã as simitated. rl 
"h"nge 

the attributÃ of normal operators assigned to keypads'

yäu must use the panel editor and double-click the operator.

you can assign a keypad to simulate a panel o!lec!, even though there is no panel object visible on the

screen. you can *rígi one of the keypäds to simulate the following panel operators:

. Push Button

. Goto Panel Button

. Print Button
o Word Button
. Selector Switch
. Numeric Data Entry¡-

The fïrst operation is to select which keypad will be assigned to the-simulated panel operator- click

the down..ro* in the Key list box thenclick an unassigned keypad'

l

- Simulatcd t¡/o¡d Pu¡h Bt¡tton
- Si¡¡¡¡l¡tcd Sclocto¡ Sdtch
- Si¡n¡¡latcd Jlu¡rc¡ic Data EnbY

0

dlo¡

- Not
- Not
- llot
- llot

À0 - Sñndôtcd 6olo Pe¡æl
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EIettrnqtGolo Panel Bufton S

Next, selcct onc of the operatt)rs to simulate by clicking a hutton in the Key Assignmcnt area. whenyou click one of the sirnulatc keys, the rest of the buttons will be g;ry.d 
"rr. click the Attributesbutton to display the setup dialog. A simulated Goto panel dialog-box is shown below.

oß

r;'. :..: cücd
I'l¿i|,.* [ul ' ¡r

J

Note that the Bezel, Iægend, Make Default and Advanced options are d¡sabled (grayed out). you onlyhave to enter the panel Name and click the oK button.
\Mhen you download the project file to a.QuickPanel (with the Keypads option) the keypads cansimulate a oanel operator. For example, if you press tùe A0 keypad, which was selectéd to simulate a
9oto-Pjntl, the panel name you selected will ue oisplayed. This is the same operation as the GoToPanel Button, but without the panel operator tarungïp screen space.

View Menu

)
:./

Zoam In
This selection enables the zoom in tool. click the mouse while the zoorn too! ís present to zoom to thenext ievel' ciick and hold the mouse to draw a box around an area to zoom in. you can also use thezoom in button on the toolbar.

Zoom Out l:l
Resets the view to a standard 1:1.

Zoom to...
This option allows selection of several zoom settings.

Prevlew

The preview mode produces a full-scre"1-1T.g:9jthe panel at a l:l viewing ratio. This preview willgive you a good idea of what the panel wiil lõk üke wíren it is viewed on the target display.

l

I 0096
2009l
30096
$0%
60096
80096

58%
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Object Tag DisPlaY

you can view the object Tag by enabring thc option in the view menu. The sample drawing shows

the tag namc displayed in the upPcr lcft corncr'

Tag Display

LIGHT OFF

Keypad

The keypad tag displav is similar to the object tag display The keypad tag operates
the

provides a quick visual check to see

will appear with a Panel Print.

which panel operators have keypads assigned' The

independently of
and

tag

Dim Flashtng Colors

4**rn you are creating panels, you have the option of selecting Flashing colors' Flashing occurs only

\ -ä;;ri, p""rr has bJen downloaãed ro a trrgpt display. To sJe which colors have been selected as

Flashing, check the Dim Elastrin! corors opiion in inoview menu. Flashing colors will then appear

as a different shade, or a dimmed version of the oorresponding color'

Options Ililenu

The options menu allows removing or replacing the button bar, status bar or tool box. You can

display this menu by clicking the right r'oo*, u--utton when the cursor is in empty window space' If
you click the right rirouæ buiton when the cursor is in the grid area, a different menu is displayed'

Pt_tsH
BLITTOl'¡l

Browser
JIool Box
y'Status
./ Butlon Bar
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r LibrsryOuick De

LiÞrdry Browser
Selectin (lÞ Library Browser lïom the Opti on.s men u w¡il display the Qu Des rgner Libraryick w indowSee L¡bfary Tour on page 98 and Libra ry Bnrwser on 10 l.

Seffihgs [ltenu
The settings menu has three options; Pa-nel settings for-changing the color of the panel, Grid forselecting the grid type, and priferences for changiig ou¡e"t preferences.

Panel Setüng
You can change the background color of the QUIcKDESrGNERpanel. The default sening is black.The following dialog boxls for color units.

Panel Password

)

To set the password for a single panel, g" to- the settings menu and select panel. The panel settingsdialog will appear' From the Þassword Lvel t¡st uoi, s?rect No p"**ãJ, operator, supervisor, orMaster.

Panel Settings ffi
o Passwor

94¡



Grid Seftings Dialog Box
you can change the size and styte of the tiling grid in rhe Gri¡J Settings dialog box. The tiling grid

can be clots, lines, or boxes, and can be turneJ,rft. rn. drawing grid is always dots' The drawing grid

.. ., ; ;il;; turned off. The snap option can be turned off fbr trõtñ ttre tiling and drawing grids' See

-J 
. iii"g 

"r¿ 
Drawing Grids on p.gó 80 t'or more intbrmation about grids'

Grid Setttngs

F

fl,

Preîerences

\\e SUICKDESIGNERis set up to allow the novice user to quickly design panels' some of the

operations appear automatically, such as deselecting a tool afier using it and automatically checking

the panel when the file is saved. Some of the .ototnãti" operations can be turned off' If you are a

beginner, rnost of the automatic operations are turned on. Th" intermediate level turns off a few of the

automatic operations. The Advanóed level allows you to pick the automatic operations you prefer'

Prelerence Oqt¡ons

New at startnp: opens a new panel when SUICKDESIGNER starts'

Auto size on create: If checked, the selected object will be a fixed size when created' For example' a

push button would be g0 x g0. othennrise, the size of the selected object will be determined by the grid

size settings. some objects have a minimum size (push buttons are 40 x 40) tlg :lTotte made

smalrer. size atso-aepen¿, oo whether the nsnap Jize to grid" option in the grid dialog box is

checked.

Tool de-select after use: when you are done using an object, the cursorwill change to a pointer' If
this box is not checked, the cursor remains the same as the last object selected'

Ðheckpanel on saye: The panel design is checked for errors when sAvE is selected'

warning: overlap checlc warns that objects are overlapped on the panel'

P¡ef erences E¡
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ranel sett¡ngs on New: displays the Panel Scttings rnenu when a New file is startecl. Allows sclccti.nof black or whitc panels.

Change after object create: When an object is placcd on the panel, a dialog box will r. The

the panel without the dialog box.
is placed on

Object de-select after use: When you are done working with an object, it rernains selectetl, indícatedby a dashed line around it. Checking this box will de-select the object after using it.
Auto move on object select: You can select and move an object by clicking it and holding down the
mouse button as you move it.

Object to fore after move: Places the object in the foreground after it is moved.

Help
The Help file contains most of the information found in the user manual, except it is in electronic
format and in easy reach.

Contents
If you click on contents, the euickDesigner help screen is displayed.

Getting Started
Getting started has been reduced to provide only a rnessage box about the best way to get started using
QuiclcDesigner.

x

)

gnèf...$bout Qulck Dcsi

Getting Started
learning Ouick Dcsigner

Çonle nts

Creatins a Panel

-

Menu Commands

rîl ¡l¡1lll'tEctatrlEÞ\tvtvt \rJtrù¡\JIIEñ

OUICKDESIGNER

The best place to gel starled is read the Ouick Tour secl¡on
of lhe user manual.

súaff€d

OUICKDESIGNEtr
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Learni ng Q U ICKD ESIG N EB

A message box describing the tools availablc tcl learn QuickDesigner sctftware'

AhOUT QUICKDES,G,VEF

clicking the About option will display the splash screen for QuiclcDesigner. This screen will show the

current software revision level, thË user n.r, and serial number. A new'QD system Info'button can

be used to display information uuouithe QuickDesigner software or windows' A list box allows

selecting different file tYPes'

Master HelP
F 7n", you enter the help system from any point, you can gain access to any other help topic by

t-- 
ôlicking the 'Quick Help'button, which *ìtt ¡ornp to the main Quick Help screen' This main screen

has links to all other help topics, inicuding piotocol drivers, alarms, and all panel tools'

anylo allow easy accessdesigned

Eile il Bookmark He
OUICKDTSIGNER
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Library is a new feature that atlows storing an object or group of objects in a database. Each library(you can have more than one) contains folãers orïr.tlv stored objects and groups of objects.

Summary of Features

' objects and groups of objecæ can be stored in folders in multiple libraries.' Drag''n Drop fea_ture ailows fast paner design and saving objects.. Folders provide for custom design of the database.
' Projects can be quickry buirt from ribraries of objects.

when you create your favorite object, Iike a pilot light or serector switch, you can save the object in anarned library folder' fater, whe[you want to make a copy of the object, the library feature altows forfast and easy selection and transfer of th-e ou¡".lto yJu, paoet. you can create ternprates for panersand store all the objects as one file in a fotder. You can design a complete panel and store it in afolder in the library.

This tour will demonstrate how to create objects and store them in a library.

Î:::r*:::-ïtj::l_Td open QUICKDESIGNER. selecr oprions and click Library Browser rÕ onen\<e¡vÀ ywùrË¡¡ltl uurary.

)

< Unossigned >

Yiew ef lder

Quick Designer Libra ry
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Select New from the Folder menu.

legend plate in a library, click the legend plate to select it, then select Store Library

the Edit menu. The Transfer Library object dialog box appears.

\-\

Enter the name of the new folder in the Add Folder dialog box. In this example, the name Legends

was selected. Click OKwhen done-

Select Exit from the Library menu to exit the Quick Designer Library.

The fTrst object to create is a legend plate. In this example, all legend plates will have the same

appeafance'but different text. Here is an example of a simple legend plate.

ff,
To save the
Object from

The selected object will be displayed in the Source box on the left side of the diatog box. The right

side of the dialóg box determines the destinarion. Select the Legends folder (created earlier) and type

in the name of the object. There is an additional text input box for a description of the object. Click

OK when done.

' 
Ie Transfer Library Object dialog box closes and the Quick Designer Library window stays open.

Jelect the lægends iolder and the legend plate with a description should appear.

Propcrties...

Iransler...
Qelcte...

New

LEI,EI.i[ FLXTE

ùhlc ffI rsnslea I rhrâ

L:
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'I'he Library functi<ln suprDrts Drag-and-Drop, so that you simply select the object in rhe library byclicking and holding down the mouse.bu.tton, it"n orug the ob¡;eõt from the library to the pancl. oncethe object is on rhe panel, the setting clial.g for that oulr", wilí appear.

The custom legend ptate can be placed gn a-ny panel by opening the Library Browser, selecting thcfolder,. then dragging and droppipg the desiród object. 
-r ------o

Quick Designer also supports grouping objects. You can select multiple objects that wilt act as asingle object for moving, sizing, un¿ oJnei rd_iling operations. The giouping can be remporary, aswhen you select multiple objects with the SHIFTiei or uy drawing-a uJ*.round objects with themouse' objects that are ternporarily grouped can be made permanrîtty grouped by selecting Groupobjects from the klit menu. Groupeã objects can also be srored and rãtiieved in the Library.

t\.

¿

.)
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j{-ibrary Browser

Quick Designer Library Window
will the Quick Designer Library window'

The tool bar contains icons for creating ne\il libraries and an ex

for cut, copy and paste. The window displays the contents of the current folder You

different folder and any rtem within the folder with drop down list boxes

can select a

Õ

ner Lib¡arvQuick Desi
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Library

New
creates a new Library database. Entcr the file name and select the destination drive and directory.The default library file name extension is t.mdb. click oK to complete the operation.

Open

âdt
Close the Quick Designer Library dialog box.

o Llbrary Browser

open a new Library database. Enter the fïle narne and select the destination drive and directory. Thedefault library file name extension is *.mdb. click oK to cornplete the operation.

t

Ë¡ c: glcnnr cÍ'.

ã quôcf

È d¡ta
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Ed¡r

the selected item from the Library' A delete confirmation dialog box appears' Click Yes to

delete the object or No to abort the delete operation. There is no UNDO'

lJelcte 0bieci Conlirrnation

I

i

:

n

I
a

:

',

I

j

copy
Copies the selected object to the clipboard'

Paste
Takes the contents of the.cripboard and pastes.it to a selected ribrary and folder. The Transfer Library

ffluiect dialog appears. select the destinätion library and folder, enter the name of the object and a

\ ;*iription an¿àict< OK to complete the transfer'

Toolbar
\)vhen checked, the toorbar is visibre in the dialogbox. unchecking the option femoves the toolbar

'iom the window.

View

F¡I pl¡ta

A\DEllo.llDSU'AT

ObiecJIr¿trsler Library

¡: ¡-:f,.1-r -,L,", l*

Ubrary B¡ow¡er' 109



Browser Properties
Alltlws changing thc properties of the Library Browser. The propertics are arranged in a file boxformat- The tabs are: Drag 'n Drop, Appearance, and rext corors.

Drag'n Drop
You can disable the Drag'n Drop feature by.unchecking the box. when an object is dragged from thelibrary to a panel, the QUICKoÉstcNpn èdito, floats ìo the rop. you can disable rhis fearure byclicking No.

Appearance
You can change the spacing of objects by entering a new value in the selection box. The defaultsetting is 3. I

erliesBrowser P¡n

B¡owser Prop erties

10¡1. ubläry Browr¡r



Text Colors
Setect the text color and background color ftrr the library objects name'

'i,'- 
.-',

Y

Samplc

I

.D¡aghD¡op

Sqlo r 
't'

!' æt":*"
. :.: Ic¡l. : '.':

Folder

New Folder
Folders provide a convenient way of storing objects that are related in some way' You may want to

store all push buttons in a folder,or panelsît r a project. you can copy objects from one folder to

another and copy the entire contents of one folder to another. Enter the folder narne and click oK'

fl,

Transfer
Transfer is used to move the contents of the current folder to another. select the library destination

and the folder name and click OK-

Arld Foldcr

\IlArAUlELo-llD0

Ir¿rrslcr f oldcr Obiectr

OUICKDESIGNER
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O :íiJ',..1:îîr.I:ï*"n, 
to derere ribrary rorder ,Lcsends. AND

,,Y;;¡ ,1, llo t'

Delete Confirmatlon

Delete Folder
Deletes the selectecl folder. A confirmation dialog is presentecl. click yes to delete the fotder.

, Folder Propertìes
The properties are arranged in a file box format. The name tab allows changing the name of thefolder.

Object

Transfer ObJect
Moves the selected object to a new destination. Select the destination library and folder, enter thename of the object and a description and click oK to cornplete the transfer. This is the same operation
as an EditÆaste.

¿

)

Folder Properlies

ffi{Im

ed>(

pL¡tc

Lcgcr¡d¡

I\DATL

'l ransfer Library 0biect

lO8¡ Ubrary Brow¡or
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Delete obiect
Detetes the selected item from the Lihrary. A detetc contirmation dialog box appears' click Yes to

. rleletc the object.r No to abort the delete operation. There is no uNDo. This is the same operation as

-.r ) Edit/cut'

Delete Ob Conf irmatio n

ì

0

Object ProPerties
The properties are arranged in a file box format. The Name/Desc tab allows changing the name and

description of the object.

ProDertics

Transfer
Dclctc

Cut
copy

Adiust s¡zc

Rtght Mouse Button OptÍons for Obiects

opening a forder in a ribrary wiu displav a!!o$egts in the folder. clicking the right mouse button

when the cursor is oN Top of an object will display the following options menu. The menu is tied to

the object directly below the cursor, NOT the selected item.

platc 2

ffiTfiW

ect Propertiesobi

Llbrary BtoYYser' 10?



ASIUSÍ J,ze

select Adjust size to display sizing handles on the objcct below the cursor. use any of the hanrJles krproportionally size the objects in the folder.

Cut Object
Remove's the object below the cursor and places the object on the clipboard. The Delete objectConfirmation dialog box is displayed.

Copy Object
Copies the object below the cursor to the clipboard.

Transfer Object
Transfers the object below the cursor to the selected library and folder. Displays the Transfer LibraryObject dialog box.

Delete ObJect

Deletes the object betow the ci¡rsor frorn the folder. The object is Nor ptaced on the clipboard. TheDelete Object Confirmation dialog box is displayed.

Propertles

Displays the Objecr properties dialog box.

Right Mouse Button Options for Fotders
Browser Properties
clicking the right mouse button when the cursor is located in the gray area of the object window willdisplay the following options menu. If you had placed an object ol tír, clipboard, rhe pasre oprionwill be active' (Inactive menu selections lf qlrl"d ouù Pasie will copy the ouject on rhe clipboardto the open folder. selecting Properties will õirpl"y the'Browser properties dialog box.

l- )

Properties

Paste
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g-eolyline Tool

Greating a PolYline Drawing
and filled/unfilled

polygons.

Ctick the polyline icon on the tool bar'

To create a line segment' move the cross hair to the point where You want to begin drawing a line-

Click and HOLD the left mouse button' Move the mouse so that the cross hair is now at the second

of the line. Release the left mouse button to complete the line. A small box appears on each end

the line. This small box is called a NODE'

NODE

Note that the polyline tool is still active and you can continue to draw additional line segments or add

segments to existing lineð. you can-aao s"gments to existing lines ofl.y when the nodes are visible'

To add additional segments to the line shown above, rour ih, .ro,' hair over a node, click and hold

the left mouse button, move the cursor to a new point and release the mouse button'

you can continue to add line segments to create a polygon. A true polygon is a closed figure bounded

by three or more sides. the rasileg of a porygon -ort-åonnect to the node of the first leg so that the

fïgure is closed. The drawing shows itt" r"qúJ"ce of adding segments to create a filled polygon'

,.io exit the polyline drawing mode, click on the pointer tool'

PolyllneTool' 1of)



Mav¡ng a polyline Object
To movc a polyline object, point lo the object, then ctick and hold the left rnouse button. The objectnodes willappear'.M.vc the object to a ncw location and rerease the mor¡se hutton. Thie rnethcd ofmoving polyli'c objects is the tät. for all ouircts. vou can arso rnove an object when the sizinghandles are visible by rnoving the cursor insiie tne ob.ilcr so that crossed arrows appear. crick andhold the left mouse buüon, th-en move the object to u ,i.r location and retease the mouse button.

Editing Nodes
when you click o1 a nof¡line object, the object nodes wilr appear. To move a node, move the cross
låäïï: å:duf,'Jffiî;lî- 

and t¡oli the lert mouse t utton. Move rhe node to a new rocarion and

To display the node edit menu, move the cross hair over a node, then and clÍck and hold the RIGHTmouse button- crick a menu item to execute the function.

!nsert node
âppend node
Delete node
Open polygon
About Tool...

rnsert mode adds a node between the current node and the next node in a counter clockwisedirection.

Append mode adds a node between the current node and the next node in a clockrvise direction.Delcte mode removes the selected node.
open polygon *i:"j:l!-t line-segrnent between rhe current node and the nexr node in a crockwisedirection' Removing a segment from a polygon converts it to a p.rym.. ïris rnenu option appearswhen you select a polygon and change s to-õlose potysonwhen yoú .r, *lrking with a poryrine.ciose poiygon adds a line segment between the ends of a continuous polyline to form a polygon.
iliiïï,lfj"Å,ï;ï." wnien vou select . porvün, *o 

"r,.ng. 
;;;-o;¿, prrysonwhen yôu ar"

About Toor is an information box about the poryline tool.

.,)

'/
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Sizing a PolYline Obiect

T. serect the entire object for sizing, crick on the object to.serect it, then click on it again to change

trom the editing nrode ro rhe ririnfroae. ry 
"¡r¡näionàles 

shourd.appear around the-object' lf you

, ,., 
--.r.k 

roo tast, you wiil get rhe t-inJlrotytineÆorygoís.,iingr diarog bóx. To size an object, select one

- of the sizing handles and observe the plinter chânges into à-doubleend arrow' click and hold the left

mouse button and adjust the size. sizing handles ooit. corners are for diagonat sizing' Handles

berween the corners are for horizontal ñd verticar rii"À. ine drawing shñs an object resized in the

horizontal direction-

HORIZONTAL

n

Cautions
lvhen creating a polygon, be careful drawing whellhe grid is set to snap. The cursor will attempt to

snap to the nearest grid point on the dñi";gtid. The mouse cursor may be in a different location

when you start to cËate'the next rine. This *iil c.use probrerns if you attempt to make a polygon'

Make sure you oraw lines from grid p"irî," lrid poini, or turn off the snap to grid feature'

VERTICAL

Settings
dialog box allows changing the line stYle and color, selecting filled or unfilted polYgons, and

selecting the PolYgon fill color' To displaY the settings dialog, double click on the polyline object. If

you double click too slow, You will only disPlaY the sizing handles.

LIne SAIe

Solid, dashed, dotted, dash'dot, dash-dot-dot' none'

Ftlled/Unîilled
Check the FÍttedbox to fill the polygon with color'

LIne Color

Select the color of the polyline and polygon outline'

ç{n cotor

"'select the color for the inside of the Polygon'

Lrne/PolYhne/PolYqon Settrngs EI

ohd
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r/¡\
click the oK button to apply the information in the settings menu and close the menu.
Cancel

cancel all changes to the LineÆolylineÆolygon settings dialog box and exit the dialog box. '|'

Make Deîault
If you decide that you want to have alt Line/polylineÆolygon objects appear the same way, Ïou cânclick the Make Default button ¡" tt t Line/Polylîn-rnoigon settings råu. The current settings in rheLineÆolylineÆolygon settings,n.nu wiil be saved. ii, n"*t time you create aLine/Polylinerporygon, rhe sa-ved se*ings wiil automrii"ruy be appried.
Help

click the Help button to gain access to help files relating to LineÆolyline/polygon scttings.

l12 r Polyllnc Tool



,,Têxt Tool

Creating Text
text icon on the tool bar'

{;

To add text, move the. cross hair cursor to the desired cell and click the left mouse button' The Text

settings diatog box appears. The r.*i-s"ttings diarog box can arso be displayed by double clicking a

circre. The dialog ooiãttows crranginittrr tã-, a1q tr.e æxr size and coror. iext is available in several

sizes.Textcharacterscannotbesizedlikeotherobjects.

ilovíng Text
To move text, move the cursor over the text, click and hold the teft mouse button, and move the text

to the desired rocation. Text will -J;ù ód positions like orher objects- For fine placement of text'

turn of the tiling snap to grid option'

f ext Settrngs
K

QUICKDESIGNER
TextTool. l t3



\d

The bitmap tool is used to place a bitmap irnage on a panel. The bitmap can be created usingwindows'" Paintbrush or imported from another bitmap source. The bitrnap becomes a static irnageon the panel' The following picture is a sample bitmap. For more informatión about nitmaps, see theAppendix

Creating a B¡tmap

Click the bitmap icon on the tool ba¡.

^.4e)
,^
<è

<æ¡?

,if

Move the cross hair to the cell where you want the bitmap to appear and click the mouse. If you wantto size the-bitmap immediately, move the cross hair to ttrã ¿esiieo cell, click and hold the mousebutton and drag the mouse to size the bitmap. Release the mouse button and the bitmap is sized.
An empty bitmap frame, similar to the picture berow wilr appear.

114. Bthap
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The bitmap dialog b.rx will appear next to thc bitrnnp framc. Thc selcctions allow you to detcrmine

how the bitmap will be placed in the empty frame. The default settings place the bitmap at the top'

le¡ c.rner of the frame. Selecting the'Sireich fif option will automat¡cally size the bitmap to the

,- -Tpty frame.
rl

Brtmap Settings
EI

The Edít buttott is not available últindows 95 users,

Horizontal JustifY
select læft, Center, or Right to justify the bitmap to the frame. The default setting is l-eft justify'

which forces the bitmap to the left side of the frame'

Vertical JustifY
select Top, CenteÍ, or Bottom to justify the bitmap to the frame. The default setting is Top' which

forces the bitmap to the top of the frame'

for
stretch the bitmap to fit the frame size, click the stretch fit checkbox- The screen size is 320 xvlo
5" displays and ó40 x 400 for g" displáys. Bitmaps that exceed the screen size can be displayed by

clicking the Stretch fit checkbox.

Bitmap StatÍstics
The statistics for each bitmap are presented in the Bitmap settings dialog.box. The statistics include

the width, Height, colors, and size. QUICKDESIGNERsoppotts monochrome or 16 color bitmaps-

Each object on a panel requires a small amount of memory. The panel can contain any combination of

panel objects. Bitmaps that take a lot of memory wil rimii the number of objects you can place on a

panel.

BltmaP ' 115



Ed¡t

Export
You can export a bitrnap image from a panel to any directory or drive. click the Export button todisplay the Export dialog box.

clicking the Edit button will launch the windows" Paintbrush program. I,Ising the paint and drawtools, you can create a bitmap image that can be placed on a panel. tt , drawing fiame that appears in,-Paintbrush is the size of the frameãn the panel. b¿¡t * not avaílable under windov,s gs.

Import
You can import a bitmap image from any program that generates bitmap images. These sourcesìnclude painÇ icon editorst anã capture programs. vou 

f.a1 
import bitmåf images from any direcroryor drive. click the Import button to display-the Import dialog box. ¡

,-f

I
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OK

'r'

click thc oK button to apply the inl'ormation in the scttings dialog box and closc it'

jancel
Cancel all changes to the Bitmap Settings dialog box and exit the dialog'

itlake Default
If you decide that you want to have alr bitmaps appear the same way, you can crick the Make Default

button in the Birmap Settings dialogbox. The currenr settings i" q! Éit-.p Se*ings dialog box will

be saved. The next time you create 
" 

ui*op, the saved settiigs will automatically be applied'

Click the Help button to gain access to help files relating to Bitmap Settings.

BitmaP Size

Before you attempt to place a bitmap on a panel, use the following approximations to determine the

size of the bitmaP

,';,Monochrome Bitmap: (rü/idth / 8) x Height

Example: 80 x 80 mono bitmap = (80 / 8) x 80 = 800 bytes'

16 Color BitmaP: (Width I 2)xHeight

fl)"*orple: g0 x B0 16 color bitmap = (80 /z)x80 = 3200 bytes.

256 Color BitmaP: rü/idth x Height

Example: 80 x 80 256 color bitmap = 6400 bytes'

To determine the size of your bitmap, open Paintbrush and select VieVCursor Position' Move the

cursor to the corner of the bitmap and note the coordinates. Example, 80, 80' use the equations above

to calculate the approxirnate size of the bitmap'

l\lotes
The disadvantage to using bitmap pictures in your QUICKPANEL application is that they require a

lot of memory. As the nrimber and size of bttmap graphics increasc-in your application, the arnount

of memory left for other objecß will quickry disffi.i. thr amount of memory that a bitmap

requires is dependent on its size "ni,vî". 
Éo, ,*u*ple, a monochrome bitmap will require 1/4 the

memory of the same sized 16 color uú*ap. enotheidisadvantage is that the draw time of the panel

will increase.

Creating a Blt MaP

To create a bítmap, serect the bitmap icon and place the object on your panel. The initial size of the

bitmap is one ceil. tryhen the Bitmaii"u¡"el dialogöox .ipr.rr, 
"n"rin" 

cancel button' Size the

bitmap object to the estimated fînal'size ror-trre p"nãt. pouuie clickon the bitmap to reopen the

,lËì'ö-J;üg, ¿i"rog box. ctick the Edit burton to start windows Paintbrush. v/hen you have

- 
compreted your drawing, click FilelExit and save the drawing. \ilhen paintbrush closes, the new

drawing wiil be seen on the Panel'
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öttmap s¡ze
Ttr determine the actual image size of a bit map, load the file into paintbrush and select the File /saveAs option' click on the Infti- button. lt will o'isptay the width and height of thc bir map. see theexample below.

\d,f,

l )

wdrh:
llcigrtrt:

Colo¡¡:

PLrncs:

7SZ

600
1ß

1

f;) windor:
ft ccmail
D ¡¡¡opp¡
þ:yctern

c:\

l¡a¡h.

''.;cuàc

f..BHPl16 Cotol

S¡vc Filc ¡:

Flc
-l Save As

Qircctorias:
c:\rindows

ll8 r Bttmap



.-çircle Tool
ìir

Greating a Gircle
Click the circle icon on the tool bar.

double clicking a circle.

dialog box allows changing the line stY le and color, selecting filled or unfilled circles, and

selecting the circle fill color. The line style can be solid, dashed, dotted, dash-dot' dash-dot-dot, and

To create a circle, move the cross hair cursor to the desired cells and click the left mouse button' If
you wanr to size the circle immediately, move-th9 "Pt: 

hair to the desired cell' click and hold the

mouse button and drag the mouse to ,í". the circle. Release the mouse button and the circle is sized'

The circle settings diarog box appears. The circre settings dialog box can also be displayed by

none.

Moving a Circle
To move a circle, move the cursor over the object, click and hold the left rnouse button, and move the

object to the desired location-

Sizing a Clrcle
To select an object for sizing, click on the object and sizing handles-should appear on the corners' To

size an object, move the cursor over one of the sizing handles and observe that the pointer changes

into a double end anow. Click and hold the left mouse button and adjust the size'

Ctrcle Settrnqs E¡

ohd
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Rectangle Tool

Creating a Rectangle
The rectangle tool is used to draw filled or unfilled rectangles. click the rectangle icon on the toolbar.

To create a rectangle' move the cross hair cursor to the desired cells and click the left mouse button. Ifyou want to size the fectangle immediately, move the cross hair to the desired cell, click and hold themouse button and drag the rnouse to size ihe rectangle. Release the rnouse bufton and the rectangle issized' The Rectangle scttings dialog box appearc. rîe Recangle settings dialog box can also bedisplayed by double clicking a rectingle. 
- -

The dialog box allows changing the line style and color, selecting fïlled or unfilled rectangles, andselecting the rectangle fill coloi- The line rtylu 
""o 

be sorid, dash-ed, dotted, dash-dot, dash-dot-dot,and none.

Movlng a Rectangte
To move a rectangle' move the cursor over the object, click and hold the left mouse button, and rnovethe object to the desired location.

SizÍng a Rectangte
To select an object for sizing, click on the object and sizing handles should appear on the corners. Tosize an object, rnove the cunor over one of thesizing t an¿l"s and observe that the pointer changesinto a double end arrow. click and hold the left r"ñrr uutton and adjust the size.

'\-

-... \

".,)

B eclongle Seltrngs

ol¡d
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J'rêgend Plate

Move the cross hair to the top of the two cells where you want the legend plate to appear and click the

mouse.If you *.ni,Jrirþlri. rrgrna;r"" ñ,neoiatáty, move the crãss tráir to the desired cell, click

and hold the mouse button and drag tli" .our" to size it 
" 

irg"na plate. Release the mouse button and

Greating a Legend Plate

to the oPerator. No variables are monitored or controlled a

legend plate sYmbol.

Click the legend plate icon on the tool bar'

the legend Plate is sized.

The following legend plate dialog box will appear'

on the ta display to supPlY text information

_. z .he legend plate allows you to provide text information to the operator. The legend plate differs from

the text tool in that the legend pld. ;Ñs multiple lines of texf and options for outline and

background color. The justify radio Uo,,ont justify text to any area of the legend plate'

FAN

STOP

I egend Plate Settings
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cancel allchanges to the Legend Plate settings dialog box and exit the dialog box.

Make Default
If you decide that you want to have all legend. plates app:ï the same way, you can crick the MakeDefault button in the Legend plate sett¡ngs aiålog uoilrn, current settings in the lægend prate

.iå'åäiifi:ffi,,jl:e saved' rhe next time lou creare a regend prate, rhe saved sèmings wiu

Examples

UK
click the oK button to apply the information in the settings dialog box and closc it.

,rl

-¿

)þ
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SxZ TEXT
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,-Push Button
i

j

t,

t
fr
H

ä
ä

I
$

t
È

Momentary, ON, OFF, or Toggle. The

standard push button is shown below'

Creating a Push button

bezel changes color to ndicate the button has been pressed. The
PLC variable. On a standard push button, the

can

three button sty les are standard, circular and simple. A

Move the cross hair to the top of the two cells where you want the push button to appear and click the

mouse. If you want to size the push button immediatejy, move the õross hair to the desired cell, click

and hold the mouse button and drag the mouse to size-the push button. Release the rnouse button and

the push buttun is sizcd-

The following push Button Settings diatog box will appear. The Bezel and Legend buttons will

LEGEND PLATE + BEZEL = PUSH BUTTON

FAN

STOP

Click the push button icon on the Tools menu.

display additional dialog boxes.

FAN

STOP

ffi

5tôrdüd

Push Button Setlrngs E[
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, ag var¡aale
The Tag ts a srngle discrete bit n the PLC mernory that the targe display can control A ist of val idPLC tags fou nd locatcan be by ng your PLC type tn the Comrn unications User manual.

ngc ect

t

prompts can be added thtn e Mod fy Tag Attributes dialog
cli above the tag field.tng

(Ctrl+T) from rhe Edit menu. Tag t ,

You can also add or edit tag prompts i,ì:box.
by double

Action

ck

The manner in which the tag variable will be controlled is defined by selecting an ,,Action'. The mostcommon action is Momentary, where the bit is turned oN when ttre pustr buüon is pressed and turnedoFF when the push button is released. The oN selection will turn thL bit oN when the push button ispressed and no act¡on is taken when the push button is released. The oFF selection will turn the bitoFF when the push button is pressed .nd no action is taken when the push button is released. Toggleis-used to change the bit to the opposite state when the push button is pressed and no action is takenwhen the push button is released.

use caution when implementing the Momentary push button for critical applications such as rampinga motor' Pressing the button sets a bit and relealing the button clears itrr u¡t. If at any tirne during thepress and release cycle a communication fault occurs, the bit clear action may not occur. Instead ofrelying on a bit set or clear, use rnultiple word buttons to increment and decrement a counter.

Style
The style list box is used to select the style of the push button. Select standard, circular or Simple.
Standard Push Button
The elements of the standard push button are shown below. The standard push button consists of abezel and legend plate. The bezel is the frame around the legend plate. The bezel can be one colorwhen the button is idle and a different color when the button is touched. The bezelcolor, the touchcolor and the bezel outline color canbe changed. The legend plate contains the text and thebaekground' The ter-t color, legend ptate uacilgr-ound *iã, anri iegenci pt"r outline colors can bechanged. There are three text sizes available.

LEGEND PLATE OUTUNE ._-\

LEGEND PI-ATE BACKGROUND

LEGEND PLATE TÐfi

BEZEL

BEZEL OUruNE

iì
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SimPle Pusfi Button

The erements.f thc simpre push butt.n are shown below. The simpre push button is similar kr the

standard push button except it has no bczer. The simpre push button is a legend plate and text. The

,/ 
'--\ext 

c'l.r, legend plate background color and legend'plaie outline 
-colors 

can be changed' There are

'-i, three text sizes available. The simpre push button nas more room for text characters than the standard

push button.

LEGEND PLATE BACKGROUND -* * "

LEGEND PI-ATE OUTLINE " 
. P

LEGEND PI-ATE TEXT

LEGEND PLATE TEXT

LEGEND PLATE OUrurue --þ
LEGEND PI-ATE BACKGROUND

BEZELTOUCH

BEZEL

BEZ:ÉLOUTLINE

123456789912

Circular Push Button

The elements of the circular push button are shown below. The circular push button consists of a

bezeland legend plate. The úezel is the circular section in the center of the button' The ring around

the bezel is the touch indicator. The touch indicator can be one color when the button is idle and a

different color when the button is touched. The bezel color, the touch color and the bezel outline color

can be changed. The legend plate contains the text and the background. The text color, legend plate

background color and'legend plate outline colors can be changeã. There are three text sizes available'

Õ

OUICKDESIGNER
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Bezel
The simple push button has no bezel .so the bezel dia
The bezelon a standard push
using a standard push button,
is pressed.

button serves both as a bezel indicatorand a touch indicator. when
the bezel portion of the push button can change color when the button

A circular push button has a separate bezeland touch indicator. The bezel on a circular push button isthe center area of the button. Tire ring around the center is the touch indicator.
The bezel, outline, and touch color can be rnodified to enhance the visual impact of the push button.The outline color remains constant whether the pustr button is pressed or not.
Press the simulate button to observe the action of the bezercoror change.
If you load a color project into a monochrorne unit, Red, Green and Blue will be converted to Black,and Yellow, Magenta, and cyan wiil be convertedio *úit..

Legend Plate
The legend plate allows you to provide text information to the operator on the action that will occur ,- ¡when the push button is pressed . This text is constant and will not change when the push button is , .r'
pressed' The justify radio buttons justifytext to any area of the legend plate. The text color,background color, and outline colór can be modifîãd in appearance to enhance the application. Thereis more room for text on a simple push button than on a standard push button.
If you load a color project into a monochrome unit, Red, Green and Blue will be converted to Black,and Yellow, Magenta, and cyan wilr be converted to white.

Bezel Seltrngs
ET

Leqnnd Pl¿te Sett¡nr¡s
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OK
Click the OK button to apply the information in the scttings dialog box and close it'

,,ì'-'ìancel{ 
cancel all changes to the Push Button settings dialog box and exit the dialog box'

Make Default
If you decide that you wa,nt_to have all push buttons appear the same way' you can click the Make

Default button in the push Buttoi sãt,iirgr dialog uoi. tne current settings in the Push Button

settings diarog box wi'be saved. The nãxt time you create a push button, the saved settings will

automaticallY be aPPlied'

Advanced Button
Clicking the Advanced button wilI display the

operation can be assigned to an external keypad. See Keypads, page 194and Keypad Assignment,

page 91 for additional information Once a keypad ls assigned, you can disab le the touch screen by

checking the Touch dísable box. If you leave the touch disable box unchecked, then the touch screen

and the keypad can both operate the push button.

ñ,r\)\/
HelP

Click the Help button to gain access to help fîles relating to Push Button Settings'

<Ncrc>

Adv¿nced Setltnqs
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urninated Push Button

BEZEL + OFF LENS + ON LENS = TLLUMTNATED PUSH BUTTON

click the illuminated push-button icon on the Toors menu.

An illuminated push button consists of a bezel, an oFF lens, and an oN lens. The illuminated pushbutton requires two PLc variables; one for the lens and.one for the push button. The push buttonaction can be selected as momentary, ON, OFF, ;;Ëd".

Creating an lll

\,t
Move the cross hair to the too of the twn eellc u¡hc,o r¡^r, tr,â-ê .L- -.rt-- --- .
and crick the rnouse. Irvou want to 'i'.1À'ïrüt;¿;Ë;ïï:;iffiä'åïï:i:i:üJ:å::ffi,to the desired cell' click and hold the mouse button and årag tt. roo* to.¡r" the ¡ruminated pushbutton. Release rhe mouse bunon and rhe iilu;i;;lport bufton is sized.
The following lllurninated Push Button settings djalog box will appear. The Bezel and states buttons
Itrr ät,i$l-tnal 

dialog boxes' Note also thãre is 
"ãg sening roi tlre push Bunon .nJ on, ro, tt,

r
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Push Button Tag Variable

A,,tag,, variable name must be assigned to the push button. This tag will be a singte discrete bit in the

.) pLc mernory that the rarger dispiay"can controi. A rist of varid pLc tags can be tbund by locating

¿ bur pLc type in the coñrmunicarions user manu"i. itgt can be editeã by clicking the object and

selecting Change Object Tags (Crl+T) frorn the Edit mõnu' Tag promptt 
"tn 

be added in the Modify

Tag Atrributes diarog box. you 
".n 

utro add or edit tag ptorptr by double clicking above the tag

field.

Actìon

l

ì

I

ü
ff
ü
$
iil
ü
È

$

I
i.

!
I
i
¡

wlil be control led ls defined selecting an Action" The mostby
n

The manner ¡n which this tag

common action ts MomentarY t where the bir rs turned ON when the push button s pressed and turned

OFF when the button is released The ON selection wiil turn the bir ON when the push button rs
push

no
is taken when the push button ls released. Toggle

OFF when the push button is pressed and no action

ls used to change the bit to the opposite state when the push button rs pressed no action rs takenand

when the Push button is released'

Pilot Light Tag Variable

A ,,tag,, variable name must be assigned to the pilot light. This tag will be a single discrete bit in the

pLC memory that the QUICKpANõLcan read. The cãndition of lhis bit will determine whether the

oN or oFF state is displayed. A list of valid rl-c rtgt c1n !e found by locating your PLC type in the

communications user manual. Tags can be edited biJicking theobiect and selecting change object

fl r.g, (ctrl+T¡irom !h-e 
Eöit.menu. r"g prompts r"íb. addeã in the Modify Tag Attributes dialog

.\- -,box. You can also add or edit t.g ptot;pis by ãouble clicking above the tag field'

Bezel
The Bezel portion of the push button is used to give a visual indication to the operator that the button

was presseo. 11re bezel,oïtline, and touch coloican be modified to enhance the visual impact of the

push button. whrn the push button is not presseditte uezet color is displayed, but when the push

button is pressed the touch *toi *itt be displayed. The outline color rémains constant whether the

push button is pressed or not pressed. press thi simulate button to observe the action of the bezel

color change. If you load a color project into a monochrome unit, Red' Green and Blue will be

converted ro Ct""t , and Yello*, ittuitnta, and Cyan wilt be converted to white'

Bezel Settrngs HI
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Sfafes
The States button wíll d isplay rhe Srare Setri menu. An

stify the
srze a nd color.s for each .state. CI T ck one of the Justify radtobuttons tcl Ju text. Use Next and Prev rous buttons to SC lcct a different state The last stateselected wil be the one displayed when you cl ick the OK button. If you load a color proJect into amonoct¡rome unt t, Red Green and B¡ ue WT be converted to Black, and Ye ilow Magenta, and Cyanwt lt be converted to wh te t

''i1:.ril. i'

OK
click the oK button to apply the information in the settings dialog box and close it.
Cancel
cancel all changes to the llluminated Push Button settings dialog box and exit the díalog box.
lliake Defautt

Advanced Button

lf you decide that you want to have au oush hr¡rtnrc âtrñaâr +r.o ^--^ ------Derau l t b utton i n th e In u m inared Pu1! b,u ilüñ: aiä ö"0:"i: üJä iä i3å,!lï5,i:#"*
lliä#:1,Hå"Jiïiîîåî'i,::f *-*l*liiä..'-"¿.ri"ilñ;;oucreareapushbutron,

à

clicking the Advanced button will display the Advanced settings Dialog box. The llluminated pushButton operation tl b9 assigned to.n 
"*t.rn 

t keypad. See Keypads, piage 194and KeypadAssignrnent' page 91, for adãitional informatio". ói;, keypad is assigned, /ou can disable thetouch screen by checkin gthe Touch (kqbleu"* ryã" reaväthe t"""r,ãi.rure box unchecked, rhenthe touch screen and the keypao can both operair tiä uutton.

Help
click the Help button to gaÍn access to help files relating to push Button settings.

Slate Seltrngs
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J'Ðrint Button

Creating a Print button
I port.or

For information about hardware connection s, see the Comm unications reference

Port in the Alarms chapter The button works like a button, except that you do not need to apush set

tag variable. The button rs permanentl v assigned an internal variable that controls printi

Õ

ng.

There afe three sty les of the print button available. The three button styles are standard, crtcu lar and

simple.

LEGEND PLATE + BEZEL = PRll'¡T SCREEN BU]TON

PRINT

SCREEN

Click the Print button icon on the Tools menu.

display additional dialog boxes'

Move the cross hair to the top of the two cens where you want the print button to appear and click the

mouse. If you want to size the print urrtton irnrnediately, ronr the ðross hair to the desired cell, click

and hold the mouse button and drag trre ,noos, to size tie button. Release the mouse button and the

button is sized.

The following print Button settings dialog box will appear. The Bezel and I-egend buttons will

\
J

PRINT

SCREEN

Standad

Prrnt Button Settlngs E¡
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Ð.r/te
The stv lc ist box

Standard

Slmple prìnt Button

Clrcular prlnt Button

The elemenb of the standard print button are shown below. The standard print button consists of abezel and legend plate' The bËzei it tr," frame u-unä rt. regend prate. The bezer can be one cororwhen the button is idle and a differenr color *t 
"n 

th" üutton is toìched. The bezel color, the touchcolor and the bezel outline color can be 
"t 

ung"J. ir,ã [g"no prate conrains the texr and theï:iË:::îi#:,::ï:fii:ir:î*ii:-,r;[ï""äï;,,"ä ,,;"J;ä" ou,rine co,ors can be

ts sed to sel ect he sty le of the bu tton. Se ect Standa rd ci rcular or Simple.

LEGEND PLATE OUTLINE

LEGEND PI-ATE BACKGROUND --..
LEGEND PI-ATE TEXT

BEZEL

BEZEL OUTLINE

I.-EGEND PI-ATE BACKGROUND

LEcEND pr-ATE ourLrNE --"tÞ

I.EGEND PLATE TFXT .--,,'

LEGEND PLATE TEXT

LEGEND PLATE OUÌLINE -->
LEGEND PI..ATE BACKGROUND

\d

The elements of the simpte print button are shown berow..The sirnpre bufton is sim¡ar to the standardbutton except it has no bezei' The sirnpt button i, ,ì"grno prate anã i"*lrn, rext color, regend pratebackground color andJegend pt.ir outtine colors 
"un 

B, changed. There are several text sizesavailable' The simple buiton útt *or" room for text characters than the standard button.

¡
f

The elements of the circularprint button are shown below. The circular button consists of a bezel andlegend plate' The bezel is the 
"itturu. 

section in the 
"rit* of the button. rte ring around the bezer isthe touch indicator' The touch in¿ictto, can be one color when tlrc uuiron is idle and a different colorwhen the button is touched' The bezel coloç tt,, too"i-.oror and ril;;;;iourline coror can bechanged' The legend plate .ontriorth" tr*t 

"nJ 
rr,, uä"çrouo¿. rt. üicoror, regend plarebackground color and legend pr"ir 

""trine 
corors 

"rn 
l, changed. There are severar text sizesavailable.

BEZELTOUCH

BEZEL

BEZEL OUruNE

&s+ss¡eps

1?34567S9@12
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Bezel
Thc simple button has no bezelso the bezct dialog box should be ignored'

,,T\, bezer on a standard button seryes both as a bezer indicator and a touch indicator- tr¡fhen using a

._,r indard button, the bezer portion of the button can change coror when the button is pressed'

A circular button has a separate bezel and touch indicator. The bezel on a circular button is the center

area of the button. The ring around the center is the touch indicator'

The bezel, outrine, and touch color can be modified to enhance the visual impact of the button' The

outline color rrtuin, constant whether the button is pressed of not'

Press the Simulate button to observe the action of the bezel color change'

If you road a coror project into a monochrome unit, Red, Green and Blue will be converted to Black'

andYellow,Magenta,andCyanwillbeconvertedtowhite.

Bezel Selltnqs
EI

Legend Plate
Thelegendplateallowsyoutoprovidetextinformationtotheopefatorontheactionthatwilloccur

d^iîï"riî;;ffiscreen bunon is pressed . This text is ãnstant and will not change when the button is

\ fressed. The text size can be chãnged , and you *iF ,ify text by clicking one of the Justify radio

buttons. The text color, U.ct grouããlotot, ánd outliït *lot can be modifîed in appearance to

enhance the application. There is more room tor text on a simpre button than on a standard button'

If you load a coror project ilto a monochrome unit, Red, Green and Blue will be converted to Black'

andYellow,tttugtot,anACyanwillbeconvertedtowhite'

Legend Plate Setltngs
E¡

l
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OK
click the oK bulton lo apply the information in the settings dialog box and close it.

cancel all changes to the diarog box and exit the diarog box.

lltake Defautt
If you decide that you want to have all the settings in the dialog box the same way every time thedialog box is opened, you can click the Make Deäult uutton. fhe current settings in the diarog boxwill be saved' The next time you open the dialog uo*, tt , saved settings will automatically be applied.

Advanced Button
clicking the Advanced button will display the Advanced settings dialog box. The print Buttonoperation ean be assigned to an externfu [eypaa. sr¿ r¿tp"ar, lig;róZan¿ Keypad Assignment,page 91' for additional information. once 

" 
t"ypJil u*ignri, yoi 

"ãn 
Jisabre iË, to*r, ,îreen uychecking the Touch.dìs|bte box. If you leave tiä toucrr ¿isaule uox unchecked, then the touch screenand the keypad can both operate thó button.

Help
click the Help button to gain access to hetp files relating to the associated dialog box.

à
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J-Word Button

Creating a Word Button

:

l

:

:
j

i.:

i

t
il

t
&

r
r:
i
i
i
ì
;
i

r
\ ,,Move the cross hair to the top of the two cells where you want the word button to appear and click the

mouse.If you want to size the *oiJuut on irnmediaiety, movethe c¡oss hair to the desired cell' click

and hold the mouse button and drag the mouse to size iúe woto button- Release the mouse button and

XOR of a

selected value on î PLC word register. For example, if the selected value ls 5, then
The logical

can set a register to the value ot add 5 to a register or subtract ) from a register
5

functions of Al.[D, OR and xoR can also be performed usrng a selected value and a PLC word

register.

Click the Word button icon on the tool bar'

the word button is sized.

The lVord button will appear similar to the one below'

The Word button dialog box appears next to the word button'

frfi

t,l0Rtì
EIUTTOI'¡

Stütd¡¡d Dcc

\¡/ord Button Settrngs
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, ag YarEDle
A ll tag il variable name must bc ass igned to he Word Button Th is tag wiil be a word in the PLCmemory tha the targe disp lay ca upda te. A ist of va d P

se lecting Change Object Tags (Crrl
r manua Tags can be edited by cl icking rhe object nd

d
+T) from the Ed it men u. Tag prompts be added the ModifyTag Attributes IA log box You can a lso add or edit tag prom pts bv double cl cking above the tag

can

field

Style

Slmple Word Button

136 o Word B¡¡tton

LEGEND PI.ATE OUTLINE

LEGEND PI-ATE BACKGROUND .***
LEGEND PLATE TÐfi

BEZEL

BEZEL OUTLINE

LEGEND PTATE BACKG ROUND

LEcEND pl-ATE ourLrNE -".Þ

LEGEND PI..ATE TEXT *..-.,

The style list box is used to select the style of the button. select standard, circular or simple.
Standard Word Button

The elements of the standard word button are shown below. The standard word button consists of abezel and legend plate' The bezel is-the frame 
"roun¿ 

,r," legend plate. The bezel can be one colorwhen the button is idle and a different color when the button is touched. The bezel color, the touchcolor and the bezel outline coloi can be 
"rrrng.J. 

i;. [g*a prate contains the rext and thebackground' The texr color,legend o,"l: u""Li.ounã *ror and regend prate outrine corors can bechanged. There are th¡ee text s]zes åvaitable.

à

3::l::nts of.the simple wgrd button are shown berow. The simnte h¡r*nn ìc ci-it^- 3^ .L ^ -L- . . .L''*tJr¡ cxçePr rt nas no bezel' The simpl button is a legend plate ;ä r,i'Iî;;;;;ä¿rïä:"ii,:i:'background color and legend ptate outiio, colors 
"aiË, ,r,äng.¿. rnrir-are three text sizesavairabre.The simple button has mãre tåot rot text characters than the standard button.

,':ii

123456789812



Circutar Word Button

The elernents of thc circular word button are shown below. The circular button consists of a bezel and

. -lqgen¿ plate. The bezel is the circular section in the center of the button. The ring around the bezel is

;:.,:.( ) touch indicator. Ths touch indicator can be one color when the button is idle antl a different color
i-, *í;;;; il,ã¡r is touched. The bezer coror, rhe touch coror and the bezel ourrine coror can be

changed. The tegend prate contains the text and the backgroun¿. T_" text coror, legend plate

background color and legend plate outline colors can be ðtranged. There are three text sizes available'

LEGEND PI.-ATE TEXT

LEGEND PI.ATE OUTLINE _}

LEGEND PI-ATE BACKGROUND "--"

BÊ:,ÊL

BEZEL OUTUNE

Action
This puu_down list box is used to select the action to be performed on the PLC word register' The

available action oPtions are:

SehsettheregisterequaltothenumberintheValuefield.

oÂdd: Add the number in the value field to the PLC word register'

{, ),rutocÍ Subtract the number in the value fîeld from the PLc word register'

AÌrÍD: perform the logical AI.ID operation between the number in the value field and the PLc word

register.

oR: perform the logical oR operation between the number in the value field and the PLC word

register.

xoR: perform the logicar xoR operation between the number in the Value field and the PLc word

register

Subhact

F
OR

Set

OUICKDESIGNER
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MOCTE

Value

Bezel

IB#'"i:,:îï-.t;ïîi'r',.ï',î,ïrï:X:n "'""t the number base ror the varue rierd. rhe deraurt setting

!{ode
'-

I

This fTeld contains the number value used in the modes of operation. The base number system for thevalue represented in the field is selected in the Mode list boi. you can use the up and down arrows toincrement or decrement the value in the field. You can also enter a valuedirectly in the number fieldby clicking anywhere in the field.

The Bezel portion of the word button is used to give a visual indication to the operator that the buttonwas pressed' The bezel, outline, and touch color can be modified to enhance the visual impact of theword button' when the word button is not pr"rr"ã trrr urr"l color is displayed, but when the wordbutton is pressed the touch color will be displayeã.-ñe outline color rernains constant whether theword button is pressed or not pressed. Press th; sim;l"t. button to observe the actíon of the bezelcolor change' If you lolt-t-coio. project into a monochrome unit, Red, Green and Blue w'l beconverted to Blaek, and Yelloui Nl"genta, and Cyan wiii be converted to white.

- 1.

)

Octal
Her

+Decimal
Decim¿l

Bezel Settings
EI
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Legend Plate
The lcgend plate allows you to provide text information to the operator on thc action that will occur

.7 
trvhen the word button is pressed . This text is constant and will not change when the wonl button is

\Õ )ressed. The text size can be changed , and you *n.¡ustify text by cricking one of the Justify radio

buttons. The text color, backgrourid color, and outline 
"oio, 

can be modified in appearance to enhance

the application. If you load a color projcct intoa monochrome unit' Red' Green and Blue will be

converted to Black, and Yellow, t"ttg"nta, and cyan willbe converted to white'

Legend Plate Settrngs E¡
ql
I
:

I

I

OK
click the oKbutton to apply the information in the settings dialog box and close it'

Cancel
Cancel all changes to the Word Button Settings dialog box and exit the dialog'

Make Default
If you decide that you want to haveall word Buttons appear the same way, you can click the Make

Default button in the word Button Settings dialog box. The current settings in the \Iford.Button

settings diarog box will be saved. Tr¡e neit time you create a word button, the saved settings will

automaticallY be aPPlied.

Advanced Button
clicking the Advanced button will display thc Advancsd settings dialog box- The \ilord Button

operation can be assigned to an exte*äif.typ"¿' Sg: Keypads' page 194and Keypad Assignment'

page 91, for additioná infortation. òn"" 
" 

t 
"yptO 

is assiþed' you can disable the touch screen by

checking the Touch disabrebox. If you leave tlhã touch diJable box unchecked, then the touch screen

and the keypad can both operate the button'

Help
click the Help button to gain access to help files relatingto word Button seuings'

I

Word Button'
',:tti

r39
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Greating a pitot light

The Pilot
state and

L-iick the Pitot Light icon on the Tools menu.

P!0mR

OFF

OFF LENS + ON LENS + LEGEND ptÂTE 
= CTRCU!áR ptLOT UGHT

A Pilot Light is an indicator that shows the oN or oFF condition of a variable. The pilot Ligh*oolallows you to create a square (standard) or circular pit, tigt r. The standard pilot light consists of twosquare lens' each with its own color aná text optionJ. È.chlens can have a different-text message.
OFF |fNS/TEXT + ON LENSfIÐfi = STANDATìD ptLOT UGHT

The circular pilot light consists of two round lens and a legend plate. The legend plate contains afixed text rnessage.

@@
Light requires a PLc variable that will be rnonitored to deterrnine when to display the oFFwhen to disptay the ON state.

UG}IT

t

Move the cross hair to the top of the two crlls where you want the pilot Light to appear and click themouse' If you want to size the Pilot Light immediatelí, rolr, the cross hair to the desired cell, clickand hold the mouse button and drag thã mouse to sizË in, pitot Light. Release the mouse button andthe Pilor Light is sized.

The following pilot Light Senings dialog box wilt appear.

5l¿r¡dad

Prlot Lrqht Settrngs x

14O:o Pllot Ugtrt



Tag Variable

,,Jhe Tag is a single discrete bit in the pLC rnemory that the target display can read to determine the

i )NlOf'f shtus. A list of valid nI-C tugu can be founrl by locating your PLC type in the

- a;ä*äii"r, user manuat. Tags can be editect ty .ttting tnããu¡ect and selecting change object

Tags (Ctrl+T) from the Edit ,rnu. Tug promprs.un br addeã in the Modify Tag Attributes dialog

box. You can also add or edit tag ptotñpit by double clicking above the tag field'

StY,e

Select either the standard or circular style Pilot Light. If youselect the standard pilot light' the

Iægend button will be greyed *i lin."tí"e). If youietect ihe circular pilot light, both states and

Iægend buttons will be active'

Standard Pilot Light
The elements of the standard pilot light are shown below. The standard pilot light is a square lens

,F...with text inside. The lens,has two stites, either oN or oFF. you can select the lens color, outline

\ -iolor, text color and text size for each state'

STANDARD

LENS COLOR

OUTLINE

TEXT

Prlol Lrqht Sellrnqs

LIGHT

OUICKDESIGNER
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State Settrngs
EI

etatrsaro rr@t Lrgnt states
Th States button wi d isplay he Sta te Sett ngs menu A standa rd pr lot Iigh has twr¡ slates, ON and

e

OFF. You can cha nge rh e tex stze appea rance of each state C¡ ick onc of thcand

a state. The last state sclected wilone d isplayed when you cl ick the OK button If you load a color project into a monochromeunr t, Red, Green and BIue wt lt be converted to Black, and Yel low Magen tâ, and Cyan wt il beconverted to w iteh

LEGEND PLATE TEXT

LEGEI.,ID P!_ATE OUTL¡î.¡Ë

LEGEND PLATE BACKGROUND

LENS

LENS OUTLINE

CÍrcular Pilot Llght Sfafes

l¿lÍl o Pltot Ught

CÍrcular PÍlot Lìght
The elements of the circular pilot light are shown below. The circular pitot light is a round lens and alegend plate' The lens has trvb shtei either oN or oFF. For each state, you can select the lens cororand the lens outline color' Although the lens 

".n 
rnáige color, the legend plate and text remain

ijä'i::-i:å;i":ìf:t 
the legenã plate text color anãsize, regenopîai" outrin. coror and regend

be the

)

The states button will display the state settings menu. A circular pilot light has two states, oN andoFF You can change the lens color and lens õutline color of each stat". ir* the Light off and Lighton buttons to select a different state. The last state selected will be the one displayed when you clickthe oK button' If you 
9:9 I color project into a rono"t.ome unit, Red, Green and BIue will beconverted to Black, and Yellow, Iriagenta, and Cyan will be converted to white.

Lr\¡t1 I

S late Settrngs m

itiliia



d Pl¿te SettrnqsLegen

Legend Plate

The regend prate describes the operation of the pir.t right. This text is constant and will not change

.. when the pirot right changes states. The text 
"oio, 

and-size, the regend plate background color' an¡l

., ./'- -,F legend plate õutlin. .ólo, .orrîr. .i.tt g.¿. Click one of the lustify tä¿¡o buttons to justify text' If
\rÞ 

you load a color project into a monocfrrorãe unit, Red, ô"tn and Blue will be converted to Black' and

Yellow, Magenta, und Cytn will be converted to white'

OK
click the oK buiton to apply the information in the sèttings dialog box and close it'

Cancel

døÇhncel all changes to the Pilot Light Settings dialog box and exit the dialog box'

1)'-'MaRe Default
If you decide that you yant_tg have all pilot Lights appear the sarne way' you can click the Make

Default bunon in rhe pilot Light;;;i;gr dialo! uo*.'irt. current settings in the Pilot Light Settings

dialog box will be saved. ThJnext timã you create 
" 

pilo, üght, the savãd settings will automatically

C¡nccl

be applied.

HelP
ClicktheHelpbuttontogainaccesstohelPfilesrelatingtoPilotLightSettings.

Pllot Ugtü o 14íl



Creating a LocaI Message Display

MESSAGE0 MESSAGEt MESSAGEn

A Local Message Display consists of a two or more stacked lenses. Each lens display is a differentmessage' only one message is visible at a given time. The.lo""l ..rog" à¡rplrv requires a singrePLC variable' The messages can be controäed by a bit variable or word variable.

TEXT... ÎEXT... TEXT...

The local message display can be usedto slrow multiple messages or conditions by assigning eachmessage to a variable word or bit' The local t.r..g"iisplay can be expanded to cover seveiar celrs sothat the local rnessage display becornes a simpre.ñr,nn,rrsage center.
Clíck the local message display icon on the Tools menu.

Move the cross hair and local message. display irnage t9 the top of the two cells where you want thelocal message display to appear and'click irtr rourî. ùyou want ro r¡"rit, locar message disprayimmediately' move ttre cróss hair to the desired 
"rii .li"t and hold ,h. *our" button and drag themouse to size the local message display. Release ürr råutr button and the local message display issized.

The following Local Message Display dialog box will appear.

4
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Tag Variable
The Tag is a pLC wor<t variable. you can select whether the word is read as a numeric value (word)

'. .' .a.r as discrete Bits (Bit). If you read the variable as a word vatue, then there will be 255 possible

t - )ates (0 - 254).when the variable is read as discrete bits, then there are 17 possible states (16 bit

positions and 0). rr¡/hen multiple UiÀ ur" ON, the r'igtrest order billnrhe ON condition determines the

selected state. Enter the tag variable name and click"the v/ord or Bit button' A list of valid PLc tags

can be found by locating your pLC type in the communications user manuar. Tags can be edited by

clicking the object and selectingcr,ã,ige object Tags (ctrr+T) from the Edit menu- Tag prompts can

be added in the Modify Tag AttriùureJdialog uo*. ioi can aÉo add or edit tag prompts by double

clicking above the tag field'

States

more states, maximum number depending whether you se lected the PLC variable as a word of
the

of bits. You can change the text srze and aPpearance of each state.
on

You can justify text by
a group
clicking one of the Justify radio buttons. Use the NEXT and PREV buttons to select a different state.

The last state selected will be the one displayed when you click the OK button.

f,

State Settrngt
EI

enter one or moreTomalæ ablankstate, the state.ln States ttotshould be

The State settings dialog box will indicate the current state number and the control condition for that

state. The following drawing shows the states are controlled by the PLC Value set to Bit'

Statg lor bit 0OO0 0000 0000 0000

If the pLC value was set to Word, the state dialog box would appear similar to the following'

Ne*t

freviour

Se¡¡t

Previou¡

Text Size

Qs*z
Oz¡rs
Ortrre

Te*t $izc
Osr,z
Olr,s
Ort*ts
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tmpon
Import l¡¡cal Message Displav f¡ es ( t .tmd). These fires are text fi es saved w th the * .tmd extensionA sample fit e ts shown tn rhe I port l¡ca M dia

e ngs dialog box.

'ir Filc larc:i ,:

tl,csrcu 
i.

lmport FÍle l_ayout Settings

äJl:îilif ,|3i:::î::Ï#äåfires are defined in rhe rmport Fire rayour serÍngs diarog. A

Sanple Text Flte

-\

The following text file contains all of the default fields. The fire is comma separated into fîerds whichco*espond to the fields shown in the lpp"t Fib kt;;r setrings diarog box. A comma separared fireis easy to create but you can use an¡of tire delimirrri ,ho*n in the Delirniter list box.0' Txg rlt:.- tMD, gff , CYAIiITOFFTREDTOFF,,,State O.t,txe,t L,creTNr9ir;iyñlð"r, RED, oFF,,,srare 1 n2, 7 x9 ¡ tr'" ¡BLI,E, o'r; óyñ;óËr,, RED, oFF,,, stare 2,,

e, c:Filc¡

il quick3
i3 uara
t-l ddo
;l dcvicc

c:l

ßt
essôge¡lmport Local M
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Default Fields

Dcfs¡lt Field¡

17 Sr¡tc
lT lcrr S¡zc
l7 fcn¡u¡t¡lr
iPrcl cola
:l7 Tcd Fl¡¡h .

17Lonj color
.'l?Lctu FLdii '.
ail¡:Où¡rc'Co¡r,.
¡ l? orr¡na Fl¡¡h
:1,p f6¡¡i:-r, ¡ 

:,':lì; il.
:i1 r_

Select which fields will be specified the import file format. Fields not specified will be set to the
tn

defau t values shown ln the table below. You can hange the defauIt values by using the Save toc
to reset the default values to the original settings.

Default values are:

Text Size,5x7
Text JustifY, Center

Text Color, White
Text Flash, Off
Lens Color, Black
Iæns Flash, Off
Outline Color, \lVhite

Outtine Flash, Off

the following text file, onlY

no field is sPecified-

the STATE and TEXT fields are used. The default values are used

"State 0'
"State 1'
"State 2"

0
1
2

I
a

f

Selected Flelds

Each field in the Default Fields section that is checked will appear in theselected Fields sectÍon' You

can change the sequr*, or tne fields by cricking a fieJd name, then use the up and down arrows to

change its position in the list.In the foliowing eiample, the state, Text Size, and rext fields are used-

However, the Text Size field has been moved-to the iasi position. The text file for the example is

shown below.

OUICKDESIGNER
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vurrent Çontents
Thc Current

0, "StaÈe
contents section contains the first group of serected fierds.
0",7x9

ll

r "State 2" ,7x9

Delimiter

lst Llne ln Fite:

ilcseage Dlcflay

2
It

'.ilii

: Ilelar¡ll Ficld¡
'' 17 sr¡ic

Tprt

Cr¡¡¡snl Contct¡l¡

once you have setected a layout format for the text file, click the save to Default button. This willsave the format for the next time you import a *.rmd firl.

å#l'ff:lir:,î:ïîiî*åt ì::arates 
items in a rire- rhe mosr common is a comma separared rire,

Bears , dogs , cats , Iions, sheep, whales , elephant,s
Items can also be separated by Tabs, periods, exclamations, pound, dollar, percent, etc. Items can also , Ibe listed in one column wittr no r"prr.torr. Design the format ottt e texiiir" .o that it is easy to readand edit.

The first iine of the imported file is shown in this section. you can use this line to check the layoutsettings for proper format. The path and file name are risted next to the section title.

.Icommal
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Define Values
you can further define the attribute varues of the text file by clicking the Dcfine Values button' In the

- . soror section, ail the cotors t a,,ne tie¡r common defaurt nur"r- you can change BLACK to BK or any

.o,,ì, ,ther attribute. The 5x7 Text size can be changed from 5x7 to SMALL. eny attribute changed in this

r- 
dialog box must match attributes in the text filã. That is, you cannot use 5x7 in the text file if you

change the attribute to sMALr-. ir," dialog box shows itte ¿etuutt setrings for the color, color

Flasñing, Text Justification and Text Size attribute values'

,W

CYAN

MAGENTA

iw
ï-
'l

BED

BI.ACK

Def ine Att¡ibute V¿lues EI

Save to Default

the current selections in the Define Attributes Values diarog box as the new default values'

displayed.

Restore Detault

changes all selections in the Define Attributes values dialog box to the default values'

Export
Exportt¡calMessageDisplay.files(*.lmd).frre¡efilesaretextfïlessavedwiththe*.lmdextension.
The format and rayo-ut of the rilr, "r, 

definãa in the Exporr File Layout settings dialog' when you

enter a fire name and select a rocationio r*pott a fîre, tire Export Fite l-ayout setting dialog is

toctl Filc¡ €r Ë dtl¡bu¡gÛr

(í

fl qubk3
i¡¡l data
iîl ddo

[3 dcvicc

Expoll Local l.lessages
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.lcomnaf

Fhrh
Colorcd
Jr¡¡lirþ

ïcd
fad

Sfuo

E^Poft Hte LAyout Setting
The format and layout of the export files are tJefined in the Export File layout settings dialog.

Ocfcul F¡cld¡ Sclcc{cd Field¡ Sanple Contcnl¡
17 stdc '

tr furrsiuc

Delault Fietds

crlï
I
r

Dclbulr:,$êrtó;ó

)

Select which fields will be soecified in fhc p.,.ñ^rr rito r^--^+ n:-rJ-
deraurt varues shown in rhe àur' u'ro*:îfä "i,*,ïi .ä:ffi ïi,irïii!,#i'r:i'.'Jjit'Default button' use the Restore Default button to reset'the default u.lurrìo the original settings.Default values are:
Text Size,5x7
Text Justify, Center
Text Color, White
Text Flash, Off
Iæns Color, Black
l¡ns Flash, Off
Outline C,olor, lVhite
Outline Flash, Off

Selected Fields
Each fïeld in the Default Fields section that is checked will appear in the selected Fierds section. you
il""#i:i:[ï:iî;ï:îlïe rierds bv crickinf" n'i¿ nu-r, u,r,,ì.rin. up and down arrows ro

15O o Loc¡l llecsage Dlsplay



SamPle Contents

The Sampre contents section contains a santpreof what the first group of selected fields might look

. tikc.
')

tletu¡fi Fidd¡ $alccicd Ftoldl S¡nple Co¡tont¡

17
;17

t?
'ü
w

St¡te
Ic¡t Sizc

,0,

Tcrt Size

T

fc*t Ju¡tlY
Iart Gólc:

A sampleoutput line for the exported file is shown

i.V"", *,,ings for Proper format' The path and file
in this section. You can use this line to check the

name are listed next to the section title'

Deflne Values
you can further define the attribute values of the text file by clicking the Define values button' In the

* c-olor section, all the colors t 
^n, 

irrrii common default names. you can change BL'A'CK to BK or any

{ ilher a*ribute. The 5x7 Text size;n be changed from 5x7 to srvfALL. anyãttriuute changed in this

'dialog box must match attributesln ir," t"*t ntã. rrrat is, you can¡ot use 5x? in the text file if you

change the attribute to srvfALL. rr," ¿iutog box shows itre oerault settings for the color, color

Flasñing, Text Justification and Text size attribute values.

Save To Deîault

laves the current serections in the Defîne Attributes varues dialog box as the new default values'

Bestore Deîault

changes all selections in the Define Attributes values dialogbox to the default values'

DlsPlaY ' 151
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.SdìJig;ja¿.:9;.r
*Elühhi:..1ìrri¡l
loFF

V'HITE

CÏAil
}¡ACENTA

BLUE
16132

vELLOV'
1 1*16EBEE}I

RED 719

DI.ACK 6rT

Def lne Att¡ibute Values EI
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OK
click the oK button to apply thc information in rhe settings dialog box and cl'se it.

cancel all changes to the l,ocat Message Display settings dialog hox and exit the dialog box.

Illlake Default
If you decide that you want to have a.ll L¡cal Message Djsprays appear the same way, you can crickthe Make Default button in the l-ocal rta*r"gr oìrpi"y fti"gr d¡"be to*. rr," current se*ings in rheI¡cal Message Display settings dialog uox will te saíea. Thelnext t¡,i, you create a Local MessageDisplay, the.saved settings wiil automãtically Ue apptiei.

Help
click the Hetp button to gain access to help files relating to Local Message Display settings.

Alarms and prompts
The primary purpose of the Local Message Display is to-present simple alarm messages or operatorprompts' The drawing shows a Local Message bispl.y rized to tit acLss iour cells. The display canbe sized to fit almost any length message.

)

A larm
messages by thecreatedw alarm¡thDßplayatn Messagemessages LocaIalarmnot confuseDo
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,'-ocal lmage DisPlaY

Local lmage DisPlaY

''

.

i

à
E

fi
I
Ë
g

s
g

I
Ê

!.

I
i

iEach state can contain graphic elements such

as poly lines or rectangles, a bitmap, text, or combinations

visib le at a given time. The local image displaY can be used to show a single state from a group of

states by asslgn lng each state to a PLC word or bir. The following drawing shows some examples of

states.
STATE O STATE 1 STATE2

o

4*
Creating Stafes
A state can contain a single element, such as a polytine or a b_itmap image. states can also contain

complex images that are made of bitmaps, text, or þolylines' Yoy óan think of states as a stack of

pictures. states can be created uy ã*¡efing thó elements for each state on an unused area of a panel'

copying the erements to the 
"ripúorøihelpasting 

the grouped elements to the desired srate. once

the erements are pasted, they cannot be edited. If /ou wãnt tõ change the state, you must recreate the

picture elements. This process works well for a small number of states'

Another method of creating states is to design the elements for each state and save the design in a

library. The library feature alrows you to viãw ail ttre designs and make changes before creating the

I_ocal Image Display. This methodi. r"*rnrncnded for a lnoal Image Display with many states' The

States dialog U"titt.t a Library button for easy access to your designs'

A major design consideration for the Local Image Display is the final size of the display' once you

create all the states, you can size the L,ocar Image pirir"í üke other panel objects. when sizing the

r,ocal Image Dispray down, ttre minimum size ii ¿rætriíed by the lárgest object or group of objects

on any on" st"t". For exampr., it you paste 
-a 

t.rgrïimap to one of thJ states, then you cannot size

the Local Image Display 
"ny 

,t.il* ihun the siie of the bitmap' Therefore' consider the size of

objects before you begin crdating states'

To ensure a¡ states are the same size, you mayìlrantto consider using a common graphic element for

¡ach state. First, create an unfilled;Aùi;. i.t-""r all erements withln the rectangle' copy the

;ä;i;;;d;iïLrr,,.rn,, to the clipboarã or übrarv, then pasre them to a state' Do the same

procedure for each state. when you size the r-ocal Image oisplay, the smallest size will be the size of

ihe rectangle, and all states will be exactly the same'

TEXT

TEXT
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w nen creattng m¿t ges rb the l¡rca Image D spl ¡lv s mportan t to rerncr
Display d associa

rnber that the Loca Imagetool raws the graph c ted w rh each state whenever the variabl t ts inked tohe
echanges. Howeve f graphics tìom rhe prev ous states are not erased whe he new graph ic tsdrawn. So it Is m n

To rnake a moving irnage or multiple irnages, create a background for every state, such as a blackbox. Copy the background for each new state. Add images to each background for each new state.Now when a new state is triggered, the background will erase a the previous irnage.Bleck

Creating a Local tmage Disptay

Click the local image disptay ¡.on Elon rhe Tools menu.
Move the cross hair to the top of the two.cells where you want the local image display to appear andclick the mouse' If you *ani to size the tocal irler ,íirglay immediately, move the cross hair to thedesired cell' click and hold the mouse button .l-d ãrt;-h, *ou* to size ihe rocar image dispray.Release the mouse button and the local irnage displayis sized. The t¡cal i.rg. Display dialog boxwill appear.

)

Tag Vartabte
The Tag is a PLC word variable. You can select whether the word is read as a numeríc value (worÐor as discrete Bits (Bit)' If you read the variable as a word value, then tiere will be 256 possiblestates' when the variable is read as discrete uits, ttren tLrt-r "* ri pã.riit. .rur.. (16 bir positions and0)' Enter the tag variable name and click the wórd or Bit button. Á r.i oroarid pLC rags can befound by locating yor¡r PLC type in the c-ornmunications user manual. Tags can be eoiæd by clickíngthe object and selectinq.ctransã object Tags (ctrl*iirror rhe Edir ;il. Tag prompts can be added

ä:Ï ìf:g?rïåAttributes 
ãi'tog uo*- vãuìan alsá add or edit taiprorpt" uy oouure cricking

PLC Vatue
select word to contro! the selection o-f the state by the value of a pLC word. If the value of the 

.word
is 0' then state o will be displayed. when the valúe changes to 10, rhen state 1o is displayed. If thePLC value lvas set to word, the state dialog box would appear similar io the following picture.(fhere are?.56 states using Word)

Local lmage Drs pl.y
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Sctect Bit ttl contnrl the selection of thc st¿rte by the bit assignment of a PLC word. If no bits arc set

then state 0 is displayed. If bit 4 is set then state 4 is displaycd. lrlvhen multiple bits are oN, the

trigtrest order bit in t-he oN condition determines the selccted state. (fhere arc L7 states using Bit)

',:' 
-'ifates

\,
The States button wiil display the State Settings dialog box. A l-ocal Image Display has two or more

states, the maximum number depending on whether yôu selected the PLC variable as a word or a

group of bits. you can change tfre imale of each stult. Use the NEXT and PREV buttons to select a

different state. The last state selected will be the one displayed when you click the oK button' Empty

states have an X in thern-

State Settinqs E¡

fl,
JusttfY

If the image you paste to the current state does not filt the entire window, it will be forced to a

position determined by the Justify selection.

Cut will remove the contents of the curent state. Copy will duplicate the contents of the state to the

clipboard. paste will copy the contents of the clipboard to the current state. If the image you paste to

the current state does not fill the entire window, it *itl be forced to a position determined by the

Justify selection. Remove will remove the selected state. The Library button opens the library

browser. select an object from the library and copy it to the ctipboard or drag it to the cunent state'

Use the library to stoie state images prior to creating the Local Image Display.

OK
Click the OK button to apply the information in the settings dialog box and close it.

Cancel
Cancel all changes to the l¡cal Message Disptay Settings dialog box and exit the dialog box'

Ltbrary
The Library button opens the library browser. select an object from the library and copy it to the

glipboard or drag it tõ the current state. Use the library to itote state images prior to creating the

,Local Image DisPlaY.

Help
ctick the Help button to gain access to help fîles relating to Local Message Display Settings'

OUICKDESIGNER
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Creating a selector switch
A selector switch consists of a bezel, a legend plate and initially nvo oFF lenses and two oN lenses.The selector switch rgelires rnultiple variãutes, one for each selector switch position. Thesevariables will be interlocked so thai only one of ihem can be turned on. Each time the selector switchis pressed the position that is currenrly ón wiil ue turneJ;i#ilì'ïir"ir*, posirion will be rurnedon. The number of positions can be two, three, or four.

BEZEL +LEGEND pt-ATE +2 ON LENS +2 OFF LENS = SELECTOR SWTCH

r--ffist
fi. . t

Click the Selector Switch icon on the Tools menu. ,j

Move the cross hair and selector switch image to the top of the two cells where you want the selectorswitch to appear and click the mouse. If youlant to siie the serector switch irnmediately, move thecross hair to the desired cell, click ano hol¿ the mouse button and drag the mouse to size the selectorswitch. Release the mouse button and the selector switch is sized.
The following Selector switch settings diarog box wilr appear.

Selector Swrtch Selhnqs
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Number of Positions
you can serect the nurnber of positions that the serector.switch wilt have by clicking one of the

positiottsoption buttons. The detaurt setting is tw. positionr. The foilowing drawing shows the three

ptions.

The cunent position selector ( Next and Prev ious buttons) allow you to choose which position of the

selector swltch you are editing. V/hen you choose a position, the tag and states for that position can be

edited. To edit other tags and states, change the cu rrent position selector The following drawing

shows Position 1 and Position
a, of a two position selector switch.

Position Position 1 Itg
Next

Pqsitions

previous Position 1 States

o
o
o

2

3

4
{).\ ,'

Next

Position Position 2lag

Previous Position 2 $tates--'

Pgsitions

Oz
O¡
Or

PosÍtion Tag Variable

A *tagn variable name must be assigned to each position of the selector switch. These tags will be a

single discrete bir in the PLC *"rnorf if,;;ih; ,.:tg.t dispiay 1n wltrol' If you have selec¡eda?

position serector switch then you r,iriJ"nne a ãg birir;;";ition l and.another tag bit for position

2. If position 1 tag bit is oN and ttre selector Switõh ir;;;rrd, position 1 tag bit is turned oFF and

position 2 tag bit is turned oN. Each time the Selector ð*ä"tt ís prrssrd, the cunent position tag bit

ís turned oFF and the next position tag bitwill be turnéd on. e iist of valid PLC tags can be found

by locating your p,,c rype in !!g co¡näunications user manual. Tags can be edited by clicking the

objecr and serecting changg o-bje9t iãer ic.¿*? frop irrr B¿it rr-nu. Tag prompts can be added in

the Modify Tag attributes dialog uo*. îoi 
".n 

aíso add or edit tag prompts uy douule clicking above

Þos 3POS 2

Pos 2POS r
Pos I

LEGEND TEGEND LEGENO

2 POSlfloN 3 POSITIoN 4 POslTloN

IEII

I
POS! oN

r[r:: oFF

P0s2 0N

Èlì':,i lfif

L L r-:L l¡.ll' +

the tag field.
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ùÍares
The States bu tton w displ av the State Setti ngs menu Each post tron of the Se Iector Sw itch has twosta tes, oN and OFF You can cha nge the text size and a ra

se e Nex and Prev tous buttons to select a dift'e rentsta te. The last state selected wt II be the one displaved when you click the OK button. If you load acolor project nto a monochrome unit, Red, Green an d B ue wt be converted to B lack, and Ye llow,Mage nta, a nd Cyan will be converted to white

The Bezel portion of the selector switch is used to give a visual indication to the operator that thebutton was pressed' The bezel,outline, and touch 
"io, can be modified to enhance the visual impactof the selector switch' \ilhen the setector switch is not pressed the bezel color is displayed, but whenthe selector switch is pressed the touch color will be disptayed. The outline color remains constantwhether the selector switch is pressed or not pressed.lress the simulate button to observe the actionof the bezelcolor change. If you load a :olot pr"¡."änìo a monochrome unit, Red, Green and Bruewill be converted to Black, aod Y"llor, Magénti and cyan will be converted to white.

Bezel

ii-

)

State Settrngs
EI

Bezel Scttrngs

.)
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Legend Plate
The legend plate altows you to provicre text intbrmation to the operator on thc action that will octur

, qhen the selector switch is pressed . This text is constant and will not change when the Selector

.; ,,vitch i, prrrrrO. The text rl"" .un be changed , anJ the text can be justified by clicking one of the

Justify radio buttons. The text coror, background coror, and outrinc coror can be modified in

appeamnce to enhance the applicatión. If fou load . 
"oio,. 

project into a monochrome unit' Red'

Green and Blue will be converted to Black, and Yello*, M'g"nta, and cyan will be converted to

white.

Leqend Plate Setlrngs

OK
click the oK button to apply the information in the settings dialog box and close it'

cancel all changes to the Selector Switch settings dialog box and exit the dialog box.

Make Default
If you decide that you want to have ail selector switches appear the same \ilay' you can click the

Make Defaurt button in the serector switch settings dialoi'box. The current settings in the selector

switch settings diarog box wil be saved. The nexltime yõu create a Selector switch, the saved

settings will automatically be applied'

Advanced Button
cricking the Advanced bunon will display the Advanced settings dialog box- The Selector switch

Button operation can be assigned to an eiternal keypad. See Keypads, page 194and Keypad

Assignment, page 91, for additional information. Once a t eypaåis assiÈned' you can disable the

touch screen by checkin gthe Touch disabtebox. If you teaöthe touch disable box unchecked, then

the touch screen and the keypad can both operate the button.

Help
click the Help button to gain access to help fîles relating to selector switch settings.
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Creating a Goto Panel push button
A Goto Panel push button consists of a-bezel and a legend plate. The Goto panel push button willallow changing from the curently displayed panel toãnother selected paiel.

BEZEL + LEGEND PLATE = GOTO PANEL BUTTON

TEXT

Click the Goto Panel button icon on the Tools menu.

)

Move ihe cross hair and Goto Panei button image to the top of the two cells where you want the crotoPanel button to appear and click the mouse. If you want tosize the Goto panel buttôn immediately,move the cross hair to the desired cell, click.nd hold the mouse button and drag the mouse to size theGoto Panel button- Release the mouse button and the Goto panel button is sized.
The following Goto paner Button settings diarog box wilr appear.

Goto Panel

TEXT

Goto Panel

@

E3
olo P¿nel Eutton Sett,ngs6
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Panel Name

,,, tl,se the drop-down list box or type the name of the panel you want to Goto when this push button is

\,;l iessed.

Each paner you design must be saved with a unique fire name. This file name is the only name that is

valid for the Goto panel name. you can see a tist oi current panel names when you select File/open or

Fi le/Save.

ln creating a Goto panel button when the panel you intend to go to has not been
There ts a dilemma

first .panel and you create a Goto push
created yet. For example, if you are working on your very

Name field? The
button that will be used to go to the next panel, what name wil I be used ln the Panel

name you pick must be exactlY the samç name as the panel you intend to go to. For examp le, assume

called MATN You rnust enter the panel name as MAIN il Youil

intend to go to the panel

cannot use,
nMAIN."

Itsing Goto Panel Buttons

The Goto panel button has two modes of operation. In the local mode, pressing the Goto Panel button

w't dispray the designated panel. No connèction r ä. pr-c is requireá- In the PLC mode, a register

in the pLC is used to trigger tr,, årrir"o paner. rr,e coto button *tit"* ihe panel Id number to the

pLC register. lvhen any new panel Id ii written to ,rrr prc register, the target display reads the

value.ñ¿ th" new panel witl be triggered'

6qThe mode is determined by the panel rrigger Tag option in the display device configuration dialog

\ Þo*. ___r-- :- .
If the paner rrigger Tag is left blank, then the Goto button works in the local mode' \ilhen you press

the Goto button, the serected panel wiil be disprayed. you do not have to be connected to a PLC for

the Goto button to work ProPerlY'

IfyoudesignateaPanelTriggerTag,thetargetdisplayMUSTbeco¡nectedtothePLCfortheGoto
button to work properly. pressing the Goto button åuu'r* the target display to write the Panel ID

number to the panel rrigger rag. the tT,gr,^ aisprav will.then r*¿ ttrJpanel Trigger Tag register'

and when it sees a change in valîe, it wili-trigq.-t,ñ., designated ganet' You must have a good

communication link to the PLC i;; the Panei-frigger Tag to work correctly'

To reach the dispray device configuration dialogbox, go to proþts and click setup. In the Project

serup diatog box, click ,r,, s.rupiîn* ioitnJoi.pi.i arnio.-rnt Þrget display configuration

dialog will aPPear.
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Bezel
The Bezel portion of the Goto Pane push bu tton presen ts a v lsua

w ts bezel ourli tr€t and touch colo r can be mod fied toenhance v tsua mpact of the Goto Panel push button. When the push bu tton is not pressed the
the

bezel co lor displayed, but when the Goto Panel push button ts pressed the touch color will bedisplayed. The ou tline color remains constant whether the Goto Panel push button ts pressed or not.Press the Simul ate bu tton to observe the actio n of the bezel color change. If you oad a color projectinto a monochrome unrt, Red, Green and B ue will be conve rted to B lack, and Yel low Magen tâ, andCyan will be converted to wh ite.

Legend Plate
The legend plate allows you to provide text information to the operator about what panel will bedisplayed when the Goto Panelþush button i, pr"rr"J. rn¡, t *i i, constant and will not changewhen the Goto Panel push-button is pressed. The text size can ur 

"rtá"grJ, 
and the text can bejustified by clicking one of the Justify radio buttons. The text color, background color, and outlinecolor can be rnodified in appearanttio enhance the application ryã"liãa a color project into a : . \

ffiffi:H#ïlå',,"Ti,3.*." 
and Blue will be 

"on,,åi.a 
to Btack, and yenow, Mågrolr, "n'Jår"n ,

\t

Bezel Settrngs

Legend Plate Selhngs
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OK
-Çlick

i.
the oK button to appry the information in the Goto paner Button Settings dialog box and close

Cancel
cancer ail changes to the Goto panel Button senings diarog box and exit the dialog box.

Make Default
If you decide that you want aPpear same wav t you can click the Make

to have all Goto Panels the

Defau It button in the Goto Panel Button Settings dialog box The current settings tn the Goto Panel

saved settings willcreate a Goto Panel the

ø Help( . 

"r,"i 
rhe Help button to gain access to help files relating to Goto Panel settings'

automaticallY be aPPlied.

Advanced Button
clicking the Advanced button will display the Advanced settings diarog.box. The Goto Panel Button

operation can be assigned to an externãiì.eypaA. See Keypads, lage 194a¡d Keypad Assignment'

page 91, for additionãt infortation. on., . i"ypao itutiigntá, yo-o 
""n 

disable the touch screen by

checking the Touch disabrebox. If you leave ihe touch diJable box unchecked, then the touch scre€n

and the keypad can both operate the button'

OUICKDESIGNER
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Creating a Numeric Data Display

frË1ii:iåtå?Jil,?"""ï:lìl;j,:."'eric readour and a regend prate. rhe data dispray requíres a

LEGEND P|-ATE + NUMERTC READOUT = NUMERIC DATA DtSpLAy

123.45

MOTOR
SPEED

123.45

Click the Numeric Data Display icon on the Tools menu. \
¿

Move the cross hair and the Numeric Data Disqlay image to the top of the trvo cells where you wantthe Numeric Data Display to appear and click it, *ourr. If you wànt to size the Numeric DaraDisplay immediately, move thË äross hair to ütr ¿.rir.ã cell, click and hold the mouse button anddrag the mouse to size the Numeti" o"t" oispray. nel"*, the mouse ùuoon and the Numeric DataDisplay is sized.

The following Numeric Data Display dialog box will appear.

MOTOR
SPEED
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Tag Variable
A,,tag" variable name must be assigned to the numeric Data Disptay. This tag will be a word in the

,,. R,LC memory ,fruiit., target displafcan read. A list of valid PLC tags can be found by locating your

iJ !C type in ttre Commuñications Úr", tunual' Tags can be edited by clicking the object and

setecting change object Tags (crrl*r¡ no- the Eõ¡t menu. Tag prompts can be added in the Modify

Tag Atrributes dialog box. You can also add or edit tag promptJby double clicking above the tag

field.

Legend Plate
The legend plate allows you provide text nformation to the operator about the meanlng of the

to
changed the text, and can be justified clickingby

current value being displayed. The text size can be

one of the Justify radio buttons. The text color, background color, and outline color clan be modified

ln
Green and B lue will be converted to Black, and Yellow Magenta, and Cyan will be converted to,

fl;

white

Data Format Seltings
The Text size selected will determine the maximum number of digits available for viewing' smaller

text allows more characters in the text field'

Justification determines if the text charact€rs are forced to the l-eft, Right, or center.

The display can show a Signed Number 1+Ê sign) if the PLC supports signed values'

The tbrmat of the data can be decimal, binary, hexadecimal, octal, or floating point. The data color

and background can be modified to enhance the appearance'

The number of Digits that will be displayed can be selected and will be equal to or less than the

maximumallowedbecauseofthetextsizeselected.

Leqend Plate Settrngs EI
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ne numDC r o1 Dec mal Posi tions s the numbe of git.s hat w il be d rsp ayed to he rightr di of thedecima poi nt. A decimal potnt is counted as one of rh e D ig its posi rons.
If you load a color project tn to monoch rome un ir, Red, Grce n and BIue will be converted to

OK
click the oK button to apply the information in the settings diatog box and close it.

Cancel
c-ancel all changes to the Numeric Data Display settings diatog box and exit the dialog box.

filtake Default
If you decide that you want to have all Numeric Data Displays appear the same way, you can click theMake Default button in the Numeric Data Disprry irtìiog. ãi.rdj uor. it, cunenr se*ings in theNumcric Data DÍsplay.settings dialog box wili be saved. The next time you create a Numeric DataDisplay, the saved settings wÍt automatically be applied.

Help
click the Hetp button to gain access to help files relating to Numeric Data Display settings.

Deci¡¡d

Data Fo¡m¿l Setttnqs
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l:

J.ïumeric Data EntrY

Greating a Data DisplaY with KeYPad Entry
numeric readout and a legend plate. The

ir ill read and v
data displaY also requires A variable that w

touched, the screen will display a data entry panel

BEZEL + LEGEND PLATE + NUMERIC READOUT = NUMERIC DATAENTRY

ilOTOR
SPEED

123.45

Ð

Click the Numeric Data Entry icon on th€ Tools menu'

sized.

The following Numeric Data Entry settings dialog box will appear'

Move the cross hair and the Numeric Data Entry image to the top of the two cells where you want the

NumericData En'y to appear and cficl.n, ,oir".Ifyou want io size the Numeric Data Entry

immediately, moue'the cross hair to tne aesireo cell, ciick and hold the rnouse button and drag the

mouse to size the Numeric Data nntry. ietease the tn* uotton and the Numeric Data Entry is

123./t5

SPEED

ffi

SetlrngsNumertc Data EnllY
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Tag Variable
A "tag ll variable name must
PLC memory that the target dis

vpe n
can read and
u n¡cat ions User manua Tags can be edi ted by cl icking the

be assign ed to he Numenc Data En try Th ¡s tag wi il be a word ín thepl

t.object and selecting Change Object Tags (Ctrl+r) from the Ed¡ t men u. Tag prompts can be added nthe Modify Tag Attributes dialog box You can a lso add or edit tag prompts by double clicking abovethe tag field.

Trigger Tag
This tag will be a word/bit in the PLC memory that the-target dispray can write to. A bit is set whenthe ENTER key is pressed and reset when tt r-eNruR keyìs ,"r."r.ä.Jra word is serected for thetrigger tag' the low order bit is set. A list of valid pLC rags can be rounã by rocating your pLC type inthe communications user manual. Tags can be editeã uy'"tictcin! ii. åi¡"r and serecring changeobject Tags (ctrl+T) frorn the Edit menu. Tag promprs can be uã'¿r¿ in the Modify Tag Attributesdialog box' You can also add or edit tag prorf,t, by åoubre clicking above rhe rag field.

KeyPad nile Otf
when you touch a Numeric Data Entry button, the current paner is erased and replaced by a numericdata entry panel' The legend text from the Numeric Data Entry button *¡u no.,nally appãar at the topof the data entry p^anel' Õhecking the KeyPad ritle ofi ¡ox *iil .*one the text from the top of thedata enrry'paner. see rhe Datu Ë"trv roi"t on pij"1-it.

lnput Range

niiiT#åtr,iil::ïî',îflï,iî'#:ï:lJ"å'J,ï:,::::'"0 the tagvariabre rvpe. you can . )
If you enter an incorrect value for the min or- max range varues, an error message wi¡ appear. The
-Íl;:.tmäT:î1"å':?,i:j'f"'"":i::i:*iï*ii:*îp'rined Range and rhe Delaurt p,,c
settings. 

- -----Þ vv¡¡ s'^vY' vr¡r3¡¡¡ë u¡ç uscr ugnneo range values or using the default

Value Out of Ranqe g¡
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Bezel
The Bezer portion of the Numeric Data Entry is used to give a visuar ind.ication to the operator that

. rhe button was pressed rhe bezer,,outrine, un¿ tou"f."rãr can be modified to enhance the visual

a, npu.t of the Ñumeric Data Entry tutton. Wh..ltf,t futft button.isnot pressed the bezel color is

disprayed, uut *i"n rhe push butíon is pressed the touch coror wiil be disprayed. The outline color

remains constant whether the push butön is pressed or not pressed.. press the simulate button to

observe the action of the bezer coror change. rryo.r rouJ 
" 
*rot project into a monochrorne unit' Red'

Green and Blue will be converted to Blacf, 
"n¿Vtfiã*, 

Mtg"ntn' and Cyan will be converted to

white.

Bezel Setttngs
EI

Legend P[ate

The regend prate allows you to provìde text information to the operator about the meaning of the

current value being displayed. The text size can br ;;"grd , and the.text can be justified by clicking

one of rhe Justify radio bunons. Th, t.*t coror, uu"r.ãiã"i¡-*i;t1and. outrine color can be modifîed

in appearan", tóenhance the application. If you ,JJ; *lo' p'o5ttt into a monochrome unit' Red'

ñ.Gr"rn and Blue wilt be converteJio gt."L, uitO V.ffã*, UagËnta, and Cyan will be converted to

\ .white.

Legend Plate Seltrngs
HI
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Data Format Seftings
The data format settings dialog box allows up the di

ected wt il determ ne the maxr rn u m umber of digitstext al ows more characte rs In rhe text field
ava ilable for viewíng. Smaller

Justification determines if the text characters are forced to the rert, nigr,t, or center.
The display can show a signed Number (+/- sign) if the pLC supports signed varues.
The Fo*nat of the data can be decimal, binary, hexadecimal, octar, or floating point. The data colorand background can be modified to enhance it r.ppruàn"r.
The number of Digits that will be displayed can be selected and wilr be equar to or ress than themaximurn allowed because of the text siie selected.
The number of Decimal Positions is the number of digits that wiil be disprayed to the right of thedecimal point. A decimar point is counted as one of tñe Digits positions.

)

Dach¡al

rngsDat¿ Formot Seil
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Data Entry Panel
\rvhen the Numeric Data Entry push button is pressed, a data entry panel (keypad) will be displayed'

The legend text from the Numeiic Data Entry'button will be displayed on the top of the panel as the

)ypad title. You can delete the keypad title ty checking the KeyPad Title Off box in the Numeric

Data Entry settings diarog box. Removing the keypad tltle a[ows room for rarger keypads. Both

versions of the keypad are shown below'

The data entry panel will look different if you are using an optional keypad. see Keypads, page

lg4and Keypãd Assignmen! page 91, for additional information.

The cu'ent variable vatue is displayed in the current Value field. The min and max entry values are

disprayed. press the numeric buttons and the ENTER button to enter a new value. If the value is out

of range or otherwise incorrect, the dispray wilteep-and a warning message will flash. If the data is

valid when you press the ENTER button, ihe vatue will be sent to the PLC. Press the DoNE button to

return

dñ\\

DONE
0+l-

II7

ENTER654

BKSP321

Cr¡rsrt Vah.P: 55

55

NUMERIC DATA ENTRY

DONE
o+l-

II7

ENTER654

BK SP321

C¡fi€ntVdt¡å: 55

55

OK
ctick the oKbutton to apply the information in the settings dialog box and close it'

Cancel
cancel all changes to the Numeric Data Entry Settings dialog box and exit the dialog box.

Make Delault
If you decide that you want to haye all numeric data entry buttons apPear the same way' you can click

the Make Default button in the Numeric Data Entry settings dialogbox- The current settings in the

Numeric oata nntry settings dialog box will be sÑed. The next ti're you cfeatc a Numeric Data

nntry button, the saved settings will automatically be applied.

Advanced Button
The Numeric Data Entry Button operation can be assigned to al external keypad. See Keypads, page

1g4, and Keypad Assignment, pagagi, for additionalTnformation. once a keypad is assigned, Yoü

can disable the touch screen by checñg the Touch disabtebox. If you leave the touch disable box

unchecked, then the touch scfeen and thi keypad can both operate the button'

Help
''''Clirk the Help button to gain access to help files relating to Numeric Data Entry Settings:
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Greating a Text Display
A Text Display consists of an alphanumeric readout and a legend plate. Data is read from a pLC
register and displayed as text.

LEGEND PI.ATE + ALPHANUMERIO READOUT = ÏEXT DISPLAY

ABCDE

Click the Text Display icon on the Tools menu.

)

Move the cross hair and the Text Display image to the top of the two cells where you want the TextDisplay to appear and click the mousä. rryoulant to size the Text Display immediately, move thectoss hair to the desired cell, click and hoid the mouse button and drag the mouse to size the TextDisplay. Release the mouse button and the Text Display is sized.
The following Text Display dialog box will appear.

character.

If your

as a textbe readregister wíllPLCthe
Otherwisetextas characters.tworeadwill bec regísterthe PLtøctsupports variables,PLC

TEXT
MESG

ABCDE

TEXT
MESG

I ext Drsplay Seltrnt¡s m
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-,¿lock

Creati a clock di la
A clock display consists of a bezel and numeric readout.

LENS + NUMERIC READOUT

12:59 AM

Click the Clock icon on the Tools menu.

= CLOCK DISPI-AY

12:59 AM

é{r,

'b.raìf '

Move the cross hair and clock image to the top of the cell where you want the clock to appear and

click the mouse. If you want to size the clock immediately, move the cross hair to the desired cell,
click and hold the mouse button and drag the mouse to size the clock. Release the mouse button and

the clock is sized.

The following Time Disilay Settings dialog box will appear. The text size can be changed , and the

text can be justified by clicking one of the Justify radio buttons. The text color, lens color, and outline
color can be modified. If you load a color project into a monochrome unit, Red, Green and Blue will
be converted to Black, and Yellow, Magenta, and Cyan will be converted to white.

,.ne default settings for time are hours and minutes, in 12 hour forrnat. You can add seconds to the

block display by checking the Seconds box. Military time is displayed in 24 hour format. For
example, 2:30PM would be 1430 hours.

Time Display Settings a

ôil1ê¡(ntrslflllFÞ ^r--a- - aÐ-



Setting the target display time
The QUICKDESIGNER software includes a tool for displaying the system time. Thc rool currenrly

set the hour, minutes, and seconds. (Do not use any other tool to rnodify the internal clock.)

Create a new panel and use any name you like for the panel. The panel will consist of three Numeric
Data Entry objects and òne Numeric Data Display. The three data entry objects will be used for
setting the hours, minutes and seconds. The data display will be used to verify the clock setting.

Select the Numeric Data Entry object and place it on the panel. When the Numeric Data Entry
Settings dialog box appears, enter the tag name as -System_Hour. You must type the tag name
exactly as shown, including the tilde at the beginning. Rernember to enter the desired text in the
legend plate to identify the object as system hour.

Create two more Numeric Data Entry objects, using the tag names -System_Minute and
-System-Second. Remember to enter the desired text in the legend plates to identify system minute
and system second.
(l^l-^¡¿L^ -l--l- -----¿----l -t--- !r -- rt^- -,- --t ^r'-t 

.t r rùçlEçt t¡tri çluutr rrP¡rlalur auu Prau9 rr un lnc panct. r-[cK Ine secon(ls Dox so tne clocK oßprays nours,
minutes and seconds. Military time refers to the 24 hour format.

Save the panel and download it to the target display. Use the data entry operators to set the clock for
your display. The target display maintains the system time between power cycles.

c'\
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'1 Bar Graphs

Creating a bar graph
A bar graph consists of a legend plate and a special display that shows data in a bar graph fornat.

LEGEND PI.ATE + BAR GRAPH + FACEPI.ATE = BAR GRAPH

Click the bar graph icon on the Tools menu.

r 212.0I'IElu
IP
lo.oH

ða )ü-- '

Move the cross hair to the top of the two cells where you want the bar graph to appear and click the
mouse. If you want to size the bar graph immediately, move the cross hair to the desired cell, click
and hold the mouse button and drag the mouse to size the bar graph. Release the mouse button and
the bar graph is sized.

The following Bar Graph Settings dialog box will appear. Note the Face plate, Scale, and Simulate
buttons, which when pressed will display the associated dialog box. If you load a color project into a
monochrome unit, Red, Green and Blue wíll be converted to Black, and Yellow, Magenta, and Clan
will be converted to white.

T

M
P

212.O

0.o

0otloa to

Bal Graph Settrngs EI
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Tag VarÍable
A "tag" variable name must be assigned to the numeric Bar Graph operator. This tag will be a word

locating your PLC type in the Communications User manual. Tags can be edited by clicking the
object and selecting Change Object Tags (Ctrl+T) from the Edit menu. Tag prompts can be added in
the Modify Tag Attributes dialog box. You can also add or edit tag prompts by double clicking above
the tag field.

NOTE: Any variable assigned to a Bar Graph MUST be a 16 bit integer type variable.

OrÍentation
There are four ways to orient the bar graph:

o bottom to top: as the value is increased from min to max, the graph will grow from the bottom to
the top.
. top to bottom: as the value is increased from min to max, the graph will grow from the top to the
bottom.

. left to right: as the value is increased from min to max, the graph will grow from the left to the
right.
. right to left: as the value is increased from min to max, the graph will grow from the right to the
left.

Face Plate
The face plate settings allow you to select different background and outline colors for the bar graph. A
sample is shown below. Text color must be set separately. If you load a color project into a
monochrome unit, Red, Green and Blue will be converted to Black, and Yellow, Magenta, and C.)an
will be converted to white.

,iì

û.ü

ì
F
¡l
F

¿L¿.ttt

6

F¿ce Plate Settrnqs HI
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Scale
l- -þe 

Scate Settings menu is used to customize the bar graph. Enter the Text and select the Text Size
* ro appear on the graph. Text is vertical for top-to-bottom and bottom-to-top graphs, and horizontal for

left-to-right and right-to-left graphs.

Enter the Scale Range, enter Min (minimum) and Max (maximum) values. Number Size refers to the
numbers on the scale. Select the number of number Digits and Decimal Positions. A decimal position
is the number of digits to the right of the decimal point. The decimal point counts as a digit.
Tick marks are placed next to the bar graph to delineate the graph into equal segments. Select the
number of tick marks for the graph.

Select the Scale Color and click OK to
e be converted to Black, and Yellow, Magenta, and Cyan

will be converted to white.

the bar If load a color into

æi\
ta.ìå"- . /

Slmulate
Simulate allows viewing the graph as the data value is changed between the minimum and maximum
values with the scroll bar.

OK
Ctick the OK button to apply the information in the settings menu and close the menu.

Ðncel
/
Cancel all changes to the Bar Graph Settings dialog box and exit the dialog box.

Scale Setlrnqs HI
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Make Default
If you decide that you want to have all bar graphs appear the sarne way, you can click the Make

will be saved. The next time you create a bar graph, the saved settings will automatically be applied.

Advanced
Clicking the Advanced button brings up the Alarm Settings dialog box. The bar graph can be divided
into different sections, based on the range value and color. The bar graph can therefore show different
colors for different alarm variable values. The following dialog shows a single color for a range of 0
to 20.

To add more alarm ranges, click the up arrow button to the right of the Alarms number box. Each
increase will add another Value box and Color selection button. In the following example, there are
four ranges selected and each range has a different color and value setting. The ranges are : 0 to 5, 5
to 10, 10 to 15, and 15 to 20. The minimum and maximum range values cannot be changed in this
dialog box. You can change them in the Scale Settings dialog.

Use caution when selecting the value for the alarm range. A short review of Bar Graphs is necessary
before we discuss alarm values.

You can set the Min and Max scale values to show the full value of the tag variable or some portion
of it. For example, if the tag variable has an actual value of 0 to 65535, you can go to the Scale
Settings dialog box and set the Min to 0 and the Max to 65535 to display the full variable range. See
Figure 1.

If you set the Min to 0 and the Max to 200, then the bar graph will display only the range of the
variable from 0 to 200. See Figure 2.

Variable= 65535 Vadable = 65535

Variable = 0
200

Variable = 0

{i

:)
-?''

Alalm Seltrngs

Alarm 5ettrngs E¡

o

180 o Bar Gr¡phs

Figure 1 Figure 2
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The bar graph is divided into 100 segrnents which represent I percent of the range value. For
example, if the Min and Max scale range is O to 200, then each increment of the bar graph is I

-, .rBrcent, or 2. Each time the variable increases by 2, the bar graph will show a change.

alarm values can change colors at2,4,6, 8n etc.

If you set the value for changing colors to 5, it will not work since the changes can only occur at the I
percent increment points. The bar can change color at 4 and 6, but not at 5. The range value must be
divided by 10O to arrive at the true change points. For example, if the Min is set to 0 and the Max is
set to 500, then 1 percent of the range is 5. The alarm values in this case can be set to change at
increments of 5.

Click the Help button to gain access to help files relating to Bar Graph Settings.

Examples
The following examples illustrate the variety of bar graphs you can easily create. Experiment with
different size text, changing the number of ticks, min and max values and other settings to make the
desired graph. Remember that you can resize the bar graph to fit more than two cells.
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' Creating a Trend Display
'When you read a variable from a control device, you have one piece of data that can be displayed in a
panel operator, such as a Numeric Display. When you read the same variable over a period of time
and save the data, you have collected a data set. When y'ou show all the points in the data set, you
have a trend display. If you read a variable over a period of time, collect the data set in a buffer and

display the data, you have a QuickPanel trend display. The Trend display is capable of displaying data

from multiple data sets.

To add a trend display to a panel, click the trend ¡"on @lin the floating Tools menu. The Trend
Graph Settings dialog box appears. Each of the buttons controls a major section of the Trend Graph
design.

Orientation refers to the direction the trend will be displayed. The number of samples determines how
many data points will appear on the screen. The sample rate determines how often a new sample is
taken. Background coloi is the color behind the trend display.

There have been some problems reported when using large trend displays on a 10.5" color and 9n

Mono displays. In some cases, a trend display I cells wide by 12 cells high, with a sample rate of 1

second, would appear to lockup a panel. \ilhen the trend display was reduced to I cells wide by 8 cells
high, the panel updated normally. If you experience this problem, reduce the sample rate from 1

seoond to 2 seconds or more, or reduce the size of the trend display.

A sample trend operator is shown below.

Left to

Trend Graph Settrngs

1&1. Trend OUICKDESIGNER



Face Plate
The face plate is the area around the trend display. You can select the thceplate color and the outline
plor. A samplc is shown below.

ú,Ð

I
E
¡1
F

¡€ø, ø

F¿ce Plate Setlrngs EI

Tìme Æds
The time axis displays the trend samples as a function of time. If the display is læft-to-right, the time
axis will be on the bottom of the display. You can display tick marks to show time marks. For

d ',ample, you can display a tick mark every 20 samples so the operator can clearly see that 20 samples*¡-,Jve been taken. Select the time axis color and click OK.

The following example illustrates a display with a time axis. There are 250 samples and the time axis
tick marks are set to 25 samples.

Time Axis Setup
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Scale Settings
In a l-eft-to-right display, the scale will be located on the left side of the trend display. The scale

s different attributes to customize the scale to suit r ication.

Enter the Text and select the Text Size to appear on the trend. Text is vertical for left-to-right and

right-to-left trends, and horizontal for top-to-bottom and bottom-to-top graphs. Blank spaces are

ignored.

Enterthe Scale Range, enter Min (minimum) and Max (maximum) values. The Min and Max values

are for the display only and this setting does not automatically scale the input variable. Use the Pens

button to setup the input and scale ranges. Number Size refers to the numbers on the scale. Select the

number of Digits and Decimal Positions. A decimal position is the number of digits to the right of the

decirnal point The decimal point counts as a digit.

Tick marks are placed next to the trend to delineate the graph into equal segments. Select the number

of tick marks for the display.

Select the Scale Color and click OK to complete the trend.

Pens
Pens are the plots of the data set samples. The plots produce a trace in the display. Each pen is tied to
a single variable so the pen shows the data set for the variable.

NOTE: Any variable assigned to a Trend MUST be a 16 bit integer type variable.

Each pen has a default name that can be changed in the Name data entry box. Enter the tag name and

the values for the Input Range and the Scale Range will appear. You can have up to eight pens for
each trend display, up to a maximum of 20 pens for an entire project. The number of pens available
for the current trend and the number of total pens used is displayed in a status box at the bottom of
the dialog box.

To add a new pen, click New and the next available default pen name appears. Remember that the
name can be changed.

Select the line style and pen color, then click OIi
Caution: You can edit the values for the ranges by clicking the Edit button. These values represent the

Min and Max values for the tag variable assþed to the pen. Once you edit these values, they are

changed for any other panel object that may use the same tag variable. However, if you change the tag

attributes through the Tag editor, you will not change the settings in the Pen Setup.

'j'

Scale Settrngs EI
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Pen Setup EI

Click the OK button to apply the information in the settings dialog box and close it.

Gancel
C-ancel all changes to the Trend Settings dialog box and exit the dialog box.

Make Default
If you decide that you want to have all Trend Graphs to appear the same way, you can click the Make
Default button in the Trend Graph Settings dialog box. The current settings ¡n ttre Trend Graph

jTrl -Settings.dialog box will be saved. The next time you create a Trend Graph-, the saved settings will
fi' _ ltomatically be applied.

Help
Click the Help button to gain access to help files relating to Trend Graph Settings.
There have been some problems reported when using large trend displays on a 10.5" color and 9"
Mono displays. In some cases, a trend display 8 cells wide by t2cefs high, with a sample rate of 1
se@nd, would appear to lockup a panel. When the trend display was reduced to I cells wide by 8 cells
high' the panel updated normally. If you experience this problem, reduce the sample rate from 1
second to 2 seconds or more, or reduce the size of the trend display.

OUICKDESIGNEN
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Creating an Alarñr Window
The alarm window is used to display alarm messages, which consist of the alarm text message and
can include time and date stamps. The alarm window can display Active alarms, Historic alarms or
I-ogged alarms. A typical alarm message is shown below.

DÀTE TIME MESSAGE
O9/I8 22¿48 ÀLÀRM ¡IESSAGE TEXT

ACK CLEAR
22¿50 22¿52

A¡r Alarm Window consists of a legend and multiple lines of alarm text. Touching the alarm window
operator causes the alarm manager page to appear. Please refer to the Alarms Guided Tour on page
61 and Alarms on page 49 for moro information.

Click the Alarm \ilindow icon on the Tools menu.

Move the cross hair to the top of the two cells where you want the Alarrn Window to appear and click
the mouse. If you \ilant to size the Alarm Window immediately, move the cross hair to the desired
cell, click and hold the mouse button and drag the mouse to size the Alarm Window. Release the
mouse button and the Alarm Window is sized. An Alarm Window similar to the one below will
apPear.

t;,)ßÈLÈR¡1
t,.lIÌrtttt:ltl

-CLEÊÊ

t-rLÈF'l'1
r,l I ¡l [rLrl ]
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The Alarm Window Settings dialog box will appear next to the alarm window

Queue SclolQircclio¡

I

I

I

fâ UD
f Dour

OK

Càncçl

ll¡kc DcÍ¡rltf- Loc

Queue
Select

Actlve Alarms
The alarm is displayed when the trigger event becomes active. The alarm is displayed in the format
and color specified in a configuration table. When the atarm is acknowledged, fttrã6tr processor
modifies the alarm message with the format and color specified in the 

"onhgur.tion 
tabl;. When the

alarm is cleared the message is erased. A common practice is to display theãlarm message in red.
\ilhen the alarm is acknowledged, the alarm color is changed to yeliow. For monochromã units, the
active alarm is commonly displayed as black text and white bacþround.

HÍstoric Alarms

L ./nt: 
ty.pt^of alarm operates in the same fashion as the active alarm with an important exception.' Instead of erasing the alarm message when the trigger event is cleared, the alaim message is modified

with the format and the color specified in the confîguration table. A comrnon practice islo change the
alarm message to green.

Logged Alarms
This type of alarm simply copies each alarm event message to a queue using the format and color
specified for the alarm. The alarm processor makes no attèmpt tofind and upOate the previous events
for the alarm.

Scroll DÍrection
The Alarm lVindow will display messages from the Active, Historic or Logged queues. As new
messages are triggered, they will scroll into the alarm window either fromlhe top or the bottom.
Setting the scroll direction to scrollap will show the latest alarm message on the bottom of the
window.

of

Alarm \¡/indow S eltings EI
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Bezel
you can select the outtine and bezel colors for the Alarm Window by clicking thc Bezel button. The

co when the touches the panel over the Alarrn \ù/indow. (fhe alarm

processor ts so fast, the system screen appears before you a to see orget

oK to accept the color selections. If you load a color project into a monochrome unit, Red, Green and

Blue wl be converted to Black, and Ye low Magenta, nd Cyan wil be converted to whi te

ìi: r'1:r

Legend
you can change the title of the Alarm Window by clicking the legend button and entering the new

title. you can change the text color, background color and size of the title text. You can justify the

text by clicking onJof the Justify radio buttons. If you load a color project into a monochrome unit,

Red, ðreen 
"nã 

Blue will be converted to Black, and Yellow, Magenta, and Cyan will be converted to

white.

g
.Q.,

Bezel Setlrngs

Legend Plate Seltings
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Text
í '(ou can select the color and text size of the alarm mcssage as it wilt appear in the alarm window. A

.-- -rmmon practice is to display the active alarm in red, the acknowledgeà alarm in yellow, and the
cleared alarm in green. Remember that the active alarm queue will not contain any cleared alarms.
Click the text button to display the Text Settings dialog box. If you load a color project into a
monochrome unit, Red, Green and Blue will be converted to Black, and Yellow, Magenta, and Cyan
will be converted to white.

I exl Seltrnqs EI

OK
Click the OK button to apply the information in the settings dialog box and close it.

'fl )ancet
Cancel all changes to the Alarm Window Settings dialog box and exit the dialog box.

Make Default
If you decide that you want to have all Alarm Windows to appear the same way, you can click the
Make Default button in the Alarm \ilindow Settings dialog box. The cunent settings in the Alarm
\Mindow Settings dialog box will be saved. The next time you create a Alarm Window, the saved
settings will automatically be applied.

Advanced Button
Clicking the Advanced button will display the Advanced Settings dialog box. The Alarm Button
operation can be assigned to an external keypad. See Keypads, page 194, and Keypad Assignment,
page 91, for additional information. Once a keypad is assigned, you can disable the touch screen by
checking the Touch disøble box. If you leave the touch disable box unchecked, then the touch scteèn
and the keypad can both operate the button.

Help
Click the Help button to gain access to help files relating to Alarm Window Settings.

Uslng the Alarm Window
,-rNTl You can force the operator to view the Alarm window by placing the Alarm window on a
panel that is controlled by the Panel Trigger Tag. See the Display Device Setup section in the
QTIICKI,LANAGER chapter. By using this option, the PLC can force the Alarm panel when an alarm
is triggered.

OUICKDESIGNER Âhnn Wln¡lan¡r ¡ llO
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Analog Meter
The new Meter tool allows creation of two analog meters. Since the meters share several common

dialog boxes, they are combined into one tool. The default shape for a meter is the 180 degree meter

shown below. You can click the filled checkbox to fill the area from the min value to the current

value.

TEMP

o.0 212.0

,UNFILLED FILLED

The 360 degree meter is shown below. You can click the filled checkbox to fill the area from the min
value to the current value.

UNFTLLED FILLED

lVhen you select the 360 meter, the Orientation list box appears. The 360 degree meter can be

selected to have the starting point (min setting) at the top of the meter or the bottom. The bar on the

meter face moves cloclovise from the min value to the max value.

212.0 0.O

TEMP

êi'
I

P

o.0 212.0

FILLED
BOTTOMTOTOP

FILLED
TOP TO BOTTOM

TEMP

o.o 212.0

212.0 O.O

I ElvIT

212.0 O.0

TET'EII t-aYtr

190. Analog llrtor OUICKT'ESIGNER



TI
To add a Meter to a panel, click the Metcr ¡.on L$jl in the floating Tools menu. Move the mouse

- cursor to the panel and observe that the cursor is a cross hair with a meter symbol. Mgve the cross
,l 

'\air 
to the cells where you want the meter to appear and click the mouse. The meter face appears on

180 Mete¡

I{eter Sellrngs EI

î4 et 1r - ft

TEI'1P

-l_

-t-l

Tag Variable
A "tagn variable name must be assigned to the numeric meter operator. This tag will be a word in thePLC memory that the target display can read. ¡ --- - -

NOTE: Any variable assigned to a Meter MUST be a 16 bit integer type variable.
Bar Color
The movable portion of the meter is the bar color, similar to a bar graph. click the Flashing checkboxfor flashing colors.

.,fiî YIedtÈ*. /
--'lhe movable portion of the meter ytl to be a single line, similar to the needle on a pressure guage.clicking the Filled checkbox will fill the area fror¡ì the minimum value to the current value. The fillcolor is same as the bar color.

UNFILLED FILLED

Shape

Select either the 180 or the 360 meter. If you selecthe 360 meteç the orientation list box appears.

TEMP

o.o 21

TEMP

@,-
o.0 21
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Orientation

Selecting the 360 meter causes the Orientation tlialog to appear'

360 llcter 0otton to toP

Meter Setling¡
ox,

Cg¡cel
Fllcd l- i

:'j 

" 

.'

llatcÞda¡t

The 360 degree meter can be selected to have the starting point (min setting) at the top o{the meter or

the bottom. The bar on the meter face moves clockwise fiom the min valuc to the max value' use

Simulate to see the action-

Face Plate

This dialog is used to select a background color and outline color for the meter face plate' The outline

color is the outline around the rneter face and the outline around the face plate'

f*¡Scale

The scale settings menu is used to customi ze the meter. Enter the Text and select the Text size to

appear on the *"t"t legend. You can have only ONE row of scale text'

Enter the Scale Range, Min (minimum) and Max (maximum) varues. Number size refers to the

numbers on the scale. Setect the numbeí of Digits and Oecimal Positions. A decima! position is the

number of digits to tt t right of the decimal point. The decimal point counts as a digit'

Tick marks are placed around the meter face to delineate the meter into equal segments. Select the

number of tick marks for the meter.

select the scale color and click oK to complete the meter.

Face Plate Settings

Sc¿le Settlnqs
q[

19Í¿. Analog ltoter
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Slmulate
simulate allows viewing the meter as the data value is changed between the minimum and maximum

. 
./-\alues with the scroll bar.

.*? Colors

BACKGROUND COLOR

OUTLINE SCALE COLOR
BAR COLOR !

0.o 21

TEMPq&

Æ-\
,t$r . i{¡ra /
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The keypad option adds external keypads that surround the touch screen. The keypads are used in

pt"." o?ï,, tóuch screen or alOng wiih the touch screen. For example, instead of touching the

Quickpanel screen to activate a Push Button, you can press an external keypad. You can also assign

an external keypad to simulate a push button,ielector switch, goto panel button, numeric data entry'

print button or word button. Simulating operators saves screen space'

Keypads Overuiew

aúoKPANE,-¡¡.

1¡

Keypad installation information can be found in the Hardware Reference manual, part number 800-

1000-082. The Keypad option must bi installed in order to use the keypad assignments'

The following panel operators (ones with a bezel) can be assigned to externai keypacis:

. Push Button

. Illuminated Push Button

. Numeric Data Entry (with external numeric keypad)

. Selector Switch

. \ilord Button

. Goto Panel Button

. Print Button

. Alarms

The addition of external keypads to the standard touch screen allows several options- For example, a

Push Button can:

. work normally without using an external keypad'

. be assigned to an external keypad.

. work normally and with an external keypad'

. be simulated by a keypad but not appear on the touch screen'

194. Keypads
OUICKDESIGIIER



Keypad Layout

'ihe diagram b¡low shows the physical tayout of the keypads. The keypad designations are--,' PERMAÀIENTLY assigned, but ihe physlcal legends 
"ãn 

ur changed to suit your application. That is,
L3 will always be in the same location, but the legend for IJ 

"un 
õ" changed. some àf tn. keypad

designations do not appear on the keypads. Theyãre included in the drawíng for reference. The
unmarked keypads are T0, 80, TS, 85, and A0 through AZ.

QUTCKPANEL jr.

f*É*. J

Keypad Names

The keypads are divided into Reserved keys and programmable keys.
The first series of keypads are the ones on the tÆI|T and RIGIIT sides of the disptay. The keypads are
designated Ll for LEFT 1, R2 for RIGHT 2, andso on.
The next series of keypads are two rows of keypads below the display. The top row of keypads are
designated T0 forTop 0, T1 for Top 1, B0 foi BorroM 0 andio ôn.
The final group of programmable keypads arc located below the numeric keypads and are designated
A0 through 47.
Thenumeric keypads, includíng the blank keys above the numeric keypads cannot be assigned and
are designated as Reserved.

flt llnrlìEQt¡ÈttEED



Assìgning Keypads

You can assign a keypad to a button by clicking the Advanced button in the settings dialog. Shown

below is the Advanced button in the Push Button Settings dialog. .

Clicking the Advanced button displays the Advanced Settings dialog box. In the following example,

the Push Button was assigned to keypad 42. Once a button is given a Key Assignment, the Touch

disabtedcheckbox becomes active. A button object can be connected to the touch screen and the

keypad simultaneously. If you check the Touch disabled checkbox, the touch screen will be disabled

for ihe button and the button will only work with the assigned external keypad.

A list of all keypad assignments can be displayed by going to the Tools menu and selecting Keypad

Assignments.

Keypads and Numeric Data Entry
When a keypad is assigned to a Numeric Data Entry button, the data entry keypad on the touch

screen and the external numeric keypad operate the same. If you disable the touch scre€n, the data

entry keypad no longer âppears on the touch screen. Only the legend text, data entry fields and the

min/max fields appear as illustrated below. You must use the external numeric keypad to enter data.

end Text

current value
m¡¡imum

If you disable the touch screen for the Numeric Data Entry operator. you cannot activate the Numeric

Oãta nntry button by touching the screen. The only way to activate the button is by pressing the

assigned ieypad. The shortened version of the data entry screen is displayed. The external numeric

keypads are used to enter data.

OUICKDESIGNER
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Keypads and Alarms
\ilhen an alarm is triggered, the alarm message appears on the panel in an alarm window. The' perator,touches tne MOO button to activate ih" ålum management page shown betow. If you assign

*,' 'd keypad to an Alarm window, the alarnr management page *i¡l tr.rrä an additional row shówing
keypad assignments.

The alarm management page function keys (Up, Down, Ack, etc.) wiil now have permanent keypad
assignments. Up is A0, Del is A3 and so on.'The touch screen anã the keypads work in parallei. If the
touch screen is disabled, only the keypads will operate the alarm page functions.

A6A5A4

Del

A3

Del

AO

Up

A2A1

AckDo,vn

A7

DONE

09/19 I3:2841-ARM TEXT MESSAGE #l
oe/19 13:40AIARM TEXT MESSAGE #2

ACTIVE AI.ARMS

$î?

Simulating Panel Objects with Keypads
You can assign a keypad to simulate a panel object, even though there is no panel object visible on the
screen. You can assign one of the kbypads to simulate the foilõwing panel operators:
r.Push Button
,boto Panel Button

. Print Button
o Word Button
e Selector Switch
..Numeric Data Entry

To create a simulated panel object, go to the TooIS menu and select Keypad Assignments.

The keypad key assignment diatog box appears.

(¡lJlcKDFStêrlrÞ



Tfie first operation is to select which keypad will be assigned to the simulated panel operator. Click

the down arrow in the Key list box then click an unassignetl keypad.

Next setect one of the operators to simulate by clicking a button in the Key Assignment area. When

you click one of the mu YS' t rest w

'Kcl

Click the Attributes button to open the settings dialog for the selected item. In this example, clicking

the Attributes button will open ihe Goto Panel settings dialog. Enter the Panel Name and click the

OK button.

Now when you press the A0 keypad, the panel name you selected will be displayed. This is the same

operation as the Goto Panel Button, but without the panel operator taking up screen space.

Keypad Assignments
you can view all the keypad assignments by going to the Tools menu, selecting Keypad assignments,

then selecting the Key list box. You ðan change the attributes of any simulated operator by selecting

the keypad from the list, then clicking te Attributes button.

Note that simulated operators are marked as Simulated.

Viewlng Keypad Assignments
To view the keypad assþments, go ro the view menu and click the object Key Display. The keypad

tag display is similar to the object tag display.

The keypad tag is displayed in the bottom left corner of the operator and provides a quick visual

check to see which panel operators have keypads assigned.

Å'
{l

A0 - Simulalcd Golo Pancl

Keypad - Key Atstgnmenlr EI

- Si¡rulated P¡inl Scrccn
- Sinrdatcd Ìto¡d Pu¡h Button
- Sioul¡tcd Scloctor Sçitch
- Simulatcd Nu¡ncric Dala Enllg
- Push Button
- l[u¡niratad Pu¡h Edton
- P¡inl Screcn

F r_l::ìl I
Êll. lT Tr rÌ'l
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_ Appendix A

The QUICKPAI'IEL Compiler, SSÇ provides a numberof generation options. These options allow
th,e r¡ser to change the run-time appearance of some of the Ou¡"L objects as they are generated. Someof these options also control the execution of the compiler. To chanie or use these options, the user
must create an INI file that specifies the settings for each option. Tñe file must have the name
SSC'INI and it must be located in the directory where the Quick applications are installed.

Format of the SSC.fit File

'. The SSC'INI file contains several sections, each of which consists of a group of related settings. The.:. I ..';. lctions and settings are listed in the SSC.INI file in the following format:

lsection name]

ke¡mame=value

In this example, [section nameJ is the name of a section. The enclosing brackets ([ ] are required,
and the left bracket must be in the leftmost column on the screen.

The keyname=value statement defines the value of each setting. A keyname is the name of a seuing.rt can consist of any combination of letters and digits in uppercase or lowercase, and it must befollowed immediately by an equal sign (=). The vãlue on ür an inreger, a string, or a quoted string,
depending on the setting.

You can ínclude comments in initiatization files. You must begin each line of a cornment with asemicolon (;).



How to Read the ListÍngs in This Document
In this document, SSC.INI file settings are listed alphabetically with in each section. However, the

a setting, you need to search for itnot a cal in the SSC.INI file. To cha

wirhin the appropriate section of the ssc.tNl file.

This document lists the syntax, default value, purpose, and recommended method for changing each

setting, using the following format.

SettingNa me=<value-type>

Default: The default value for this setting.

Purpose: The function of the setting and its default value (if applicable).

To change: The recomqrended method for changing the value of this setting.

<value-type> indicates whether the value should be an integer, a letter, a range of numbers, or

something else.

Changing Seffings
\ilhen the setup program creates the ssc.INI fîle, it assigns default values to the settings. Some

settings that arã iisted in this document may not appear in your SSC.INI file.

you can use a text editor, such as Notepad, to edit the SSC.INI file directly. (Do not use a formatting

editor, such as Write; it can corrupt your SSC.INI file.) You must use this method to change the

settings that you cannot change by using C-ontrol Panel. After you have edited the SSC.INI file, you

must irrt.rt euick for the settings to take effect. For more information about Notepad, see llelp for

Notepad.

Caution: Always back up your SSC.INI file before you make changes, so that you can restore the

original file in 
"âre 

you iccidentally damage the SSC.INI file or make changes that cause problems

whãn the compiler ii executing. Be careful when using a text editor to edit the SSC.INI file. Incorrect

changes to thtSSC.INI file can cause unexpected results when you run the compiler-

[ssc-o pti o n] S ecti on Seffi'ngs
The [ssc-option] section contains settings that affect general operation of the compiler, such as sound

and èrror fïle formats. The [ssc-option] section can contain the following settings:

Sound=<0-or.1> Defaulfi 0

purpose: Specifies whether or the compiler will use sound to flag specific events during the

compilatioñ cycle. Note that you must have sound support enabled in lVindows for this feature to

wotk. The following entries must be specified in the lsoundsJ section of WIN.INI:

í
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SSCPTi moFi n is=<filename> smart screen compiler completion (used when the compiler
finishes correctly)

smart screen compiler Error (used when the compiter finds
an error)

,'¡SCError=<filename>

SSCSnafuFinis=<filename> Smart Screen Compiler Failure (used when the compiler
finishes with errors)

SSCBegin=<filename> Smart Screen Compiler Start (used when the compiler
starts)where lilename is the complete path and file
specification for the WAV file to be played for the specific event.

Use Notepad to edinhe SSC.INI file.

TDFonnat=<forrnat string> Default: voy-vom-vod %oW:voMvoz

Purpose: This entry allows the user to control the format of the time and date string used in the error
and log files- A percent symbol specifies the start of a code for displaying a specifiõ value. All other
character used in the format string are written as is to the time rn¿ ¿átr ãtring.

Form
qrla

}A
Vob

7oB

Voc

Vod

VoH

Vol

voj

%om

VoM
vop

VoS

Vow

?ox

VoX

voy
VoY
VoZ

VoVo

tlse Notepad to edit rhe WIN.INI file.

Abbreviated weekday name
Full weekday name
Abbreviated month name
Full month name
Date and time representation appropriate for the locale
Day of the month as a decimal number (01-31)
Hour in 24-hour format (00-23)
Hour in l2-hour formar (01-12)
Day of the year as a decimal number (001-366)
Month as a decimal number (01-12)
Minute as a decimal number (00-59)
Current locale's AIvIÆM indicator for a 12-hour clock
Second as a decimal number (00-59)
Weekday as a decimal number (0-6; Sunday is 0)
Date representation for current locale
Time representation for current locale
Year without the century as a decimal number (00-99)
Year with the century as a decimal number
Time zone name or abbreviation
Percent sign

at Description

i'l¡.-

[s sc4 o g g e r] S e cti o n Seffi?rgs
The [ssc-logger] section contains settings that specify how the compiler will notify the user of e*ors.
The [ssc-logger] section can contain the following sèttings:

OUICKDESIGNEB Âa¡¡¡¡ll- 
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SpawnDisplay=<0-or-l-or-2> Det'ault:0

Purpose: Specifies what to do with the error file
nothing. A 1 will start up the application specifi

when the compiler is finished. A zero means do
ed in DisplayTool to show the error file at the end of

the v ere are errors ln
application specified in DisplayTool at the end of a compilation to show the error file.

Use Notepad to edit the TWIN.INI file.

DisplayTool=<application name> Default: NOTEPAD.EXE

purpose: This is the application that is used to display the error file at the end of a compilation. The

compiler assumes a command line of the form:

"Application ErrorFile"

Use Notepad to edit the WIN.INI file.

Level=<0-or-l> Default: 0

purpose: Specifies the level of logging. A zero specifies error logging. Only errors will bewritten to

the er¡or file. A one specifies full logging. In addition to errors, each tool encountered will be written

to the error file.

Use Notepad to edit the WIN.INI file.

fssc-generatel Section Setting s
The [ssc-generate] section contains settings that affect how the compiler generates certain aspects of

euidt< oç"tr. Thése changes are mostly cosmetic. However, a few settings can impact run-time

performance. The [ssc-generate] section can contain the following settings:

LegendGeneration=<0-or-l> Default: 0

purpose: When zero, legend plates are generated as chamfered rectangles. Although they can be

distinguished easily, they tend to draw more slowly than normal rectangles, thus slowing panel

changãs. When thii entry is set to one, legend plates are drawn as simple rectangles, improving the

dr¡rw sneed enrl the nanel chanse times.-__-r-___--_.e

Use Notepad to edit the TWIN.INI file.

NumericDataGeneration=<0-or-2-or-3> Default: 0

purpose: This entry allows the user to change the appearance of the dynamic data portion of objects

coniaining dynamic data. WhenzeÍo,the number of digits in the dynamic data field is extended so

that the fîètd covers the entire width of the Quick object. When the value is two or three, the number

of digits is held to the value specified by the user in the object's dialog. Since this value may be less

than the actual width of the Quick object, two options exist for presentation. When the value is two,

the dynamic data field is always centered within the Quick object. When the value is three, the

dynamic data field is justified within the Quick object with the justification specified for the Quick

object.

Use Notepad to edit the WIN.INI file.

TextDataGeneration=<0.or'2'or'3> Defaulc 0

¡;
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Purpose: This entry allows the user to change the appearance of the dynamic text portion of objects
containing dynamic text. When zero, the number of characters in the dynamic texì field is extended

--so that the field covers the entire width of the Quick object. When the value is two or three, the! iumber of characters is held to the value specitTed Uy the user in the object's dialog. Since this value
- '' may be less than the actual width of the qr¡ct object, two options exist for present"fi.;.-d;; ;"#"

value is two, the dynamic text ficld is arways centered within the euick objåct. when the value is
three, the dynamic text field is justified within the Quick object with the justification specified for rhe
Quick object.

use Notepad to edit the WIN.INI file.

SampleSSC.t\1, File
A sampie SSC.INI file is shown below.

Æ'-si' '

'{i*

lssc-optionl

Sound=1

TDForma t=To ! -Vo m- Vo d %oH: ToM Vo Z
[sscJogger]

DisplayTool=notepad

SpawnDisplay=1

Level=1

[ssc-generate]

)ægendGeneration=1

NumericDataGeneration=2

TextDataGeneration=3

The sample INI file shown does the following:
o It turns on the sound so that the compiler provides audible indication of it's cupent progress.

' The format of the time and date string in the enor/log file has been set to produce strings that
follow this example: ..94-05-04 0g:21 cdt".
o At the end of a compilation, the compiler will start the notepad to display the error/log file only if
there are errors.

' The compiler will notify the user each time it encounters an error, halting compilation till the user
acknowledges the error.
. Iægend plates are genemted as simple rectangles.

' Quick objects that contain numeric data fields more narro\ry than the object maintain the user
specifïed size of the data fields. All such fields are centered horÞontally in the euick object.

' Quick objects that contain text data fields more narrow than the object maintain the user specified
size of the data fields. All such fields are justified horizontally within the euick object accqrding tothe justification specified for the text.

{you have questions about implementing an application to set the system time, one of our product
Support Services technicians will be gladto asiilt you. In rhe Uniteã Srares cati lzos¡ 345-5730x4o1
between 8:00.4.M. and 5:00 p.M. Central time.

OUICKDESIGNER Â¡¡¡¡l!- A - ^âô



Gharacter Map
The QuickPanel has a built-in character set. Many of the special characters available in the character

set cannot be entered directly from the keyboard. An easy way to enter the special characters is to
open the Windows program Character Map. Select Terminal for the Font. Click a character and the

associated Keystroke code is shown in the lower right corner of the dialog box.

Note: The characters shown in the Terminal character map MAY NOT be the same as those in the

QuickPanel. In most cases, the characters are the same. The corect characters and codes are shown
in the table below. Where no codes are shown, the character is a standard keyboard character.

To enter a special character, Iocate the character and the associated code in the table below. Find the

character in the Terminal character map that has the same code and click it. Click the Select button
then the Copy button. The character code is now on your clipboard.

Paste the character into a text field in Quick Designer. The character will NOT appear the same as

the one in the table below, but it will appear correctly when the code is downloaded to the

QuickPanel.

To create words, sìmply click a character then the Select button, and continue until all the characters

are selected. Then click the &py button to copy all codes to the clipboard.
?FL^ 3^tf^..'i-^ +^kla cha¡rr¡ +La alta.-¡}ar ñâñ fn¡ a t.ìDî¡ ¡1(, lLr¡¡LrW¡¡lË' l4lr¡v tt¡lLrwlt l¡¡w t ¡lqr(¡vlvl u¡sP rvl c \:¡ á.

{

I KevboardIKeyboardkKeyboard'tKevboard
e KevboardhKeyboardcrKevboardfKevboard

KevboardbKeyboarda KevboarddKevboardc
I KevboardKeyboardKevboard Kevboard
Y \KeyboardfKeyboardzKevboard Kevboard
U xKeyboard!{KevboardvKevboard Keyboard

Keyboardo KevboardrKevboardsKevboardR
NKevboardt! KevboardPKevboardoKevboard

KKeyboardJKevboardI KevboardftKevboard
E KeyboardGKeyboardFKevboard KevboardTI

A DKeyboardcKeyboardBKevboard Kevboard
Keyboard Keyboard€Keyboard?Kevboard

aKeyboard9 KeyboardKeyboardaKevboard
Kevboard6Keyboard5 KevboardIKevboard7

I 3Kevboard2Kevboard Kevboard4Kevboard
0Kevboard/KevboardKevboard Kevboard

) Keyboard+Keyboard*Keyboard Kevboard
&Keyboardt (KeyboardIKeyboard Kevboard
llKeyboardI KeyboardsKevboard#Kevboard

Char CharCodeCharCode CodeCharCode

T
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t+025254t,A1r+025À1t+0
t+0t+025049Alt+048ALt+
x+024746ÀLr+0t+0245t+024

43AltE+0242Alr+0241AIt+0240
t+023Alr+02336Alt+0

+02234t+Alt+o2332AIt+
t+023t+0228Alr 7À1t+02t+022625Alt+0ALt-+o224

223A].rE+O222Alt+o221i+0220
r+0219Alr+0218t+02L7r+0216
t+0214Alt+o2r+02 13Alt+02

AIt+0211AIr+0210Alr+0209r,+0208
t+0207Alr+0206r,+0205Alt+o204

AIr+02 0Alt+0Alr+0201Alt+o2
9Alt+o 1198t+ALr+01196Alt+

t+o194ALt+0193r+0192
Alt+o19 IAlr+O190Alr+0189t+0188

t+0187Àlt+o186r+0185t+0184
83A]-t+0t+o182Alt+o 18 1Alt+o180

AIt+o179Alr+O178Alr+0177t+0176
t+0175Alr+0174t+0173t+0172
t+0171Alr+O170r+0169AIt+o168
t+016Alr+O166r+0165Alr+0164

r+0t 5958Alt+0Alr+0157
Alr+0156À1r,+0155Alt+o154r+0153

t+0152Alr+0151.Alt+o150r+0149
t+014Alt+o147t+0146Alr+0145

Alt+o144Alt+O143t+01.4A1t+0L4 1
Alr+0140r+0139Alr,+0138137
AIt+o136t+0135A1r,+0134Alt+0133

t+0132Alr+0131AIt+o130r+0129
+2CtrCtrl+Keyboard

board
boardard

ardKe

Note 1- The character created with Ctrl+lis not available as a printable font. The two characters
shown in the box can be combined to create a character similai to what is dísplayed on the
QuickPanel.

Note 2. The character created with Att+0208 is not available as a printable font. The character shown
is similar to what is disptayed on the euiclcpanel.
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-'lndex
Alarm Confîguration 63
alarm manager page 67, tB6
Alarm Messages 55
Alarm Page Display 59
Alarm Queue Setup 58
Alarm Queues 64
Alarm Table 62
Alarm Window 67,186
Alarm Window Settings 66
Alarms 35,49
Alarms and Prompts 152
Alarms Configuration 50
Alarms Guided Tour 61

-System_Comm_Status 48
-System_Contrast 47, 4g
-System_Day 48
-System_Hour 46,176
-System_Minute 46, 176
-System_Month 48
-System_Second 46,176
-System_Year 48

Align 88
Analog Meter 190
AND 137
Appearance 104
arow cursor 76
Assigning Keypads 196
Assume Initial State 60
Auto move 96
Auto size 95
Auto...Button 41

B

Bar Color 191
bargraph 177
Basic Panel Operators I
.bezel2,126,l29,133

touchbutton L26, l2g, l3j
BitAlarms 53
Bit and Word Address Tags 50
bitmap 114
Bitmap Size 117, tl8
Bitmap Statistics 115
Browser Properties 104, 108
Bulletin E,oa¡d72
button bar75
Button Off60
Buttons 36

G

Cautions 111
cells I
Change 88
Change after object create 96
Change Object Tags 88
Changing Panels 32
Changing the \ilindow View B0
Character Map 2(X

1

d -ì6 
colorbitmaps 115*.,. ./80 degree meter 190

lst Line in File: 148

2
24 hour format 126

3

360 degree meter 190

A
About QUICKDESIGNER 97
Ack All button 67
Ack button 67
Action 13,124,129,137
Ac{ive Alarm queue 62
Active Alarms l8Z
Active lVindow36
Add 53, 137
Add Tag 41

.djust Size 108
AdvancedAlarm Settings 64
Advanced Bar Graph 180
AdvancedButton 6O 130, 134, 13%

159,163, lgg
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Creating an Illuminated Push Button
Check 86

circle 119
Circular Pilot Light 142

Circular Pilot Light States 142

Circular Print Button L32
Circulai Push Button 125

Circular tWord Button 137

Clock 46
clock day 47

clock displaY 175

clock hours4T .

clock minutes 47

clock month 47

clock seconds 47

CIock System Variables 47

clock yeat 47

Color Selection 83

Communication Problems 72

Communication Status 48
Comrnunications Port 71

Compile to File 27
Compiler 70
Compiler IM Settings 199

comPonents menu 34
Config Button 56
Configuration 52

contrast setting 47

Contrast SYstem Variable 48

Copy 87
Copy Message 56
Copy Obiect 108

Core comPonents 2
Create a Panel 11

Creating a Bit MaP 117

Creating a clock disPlaY 175

Creating a Data DisPlaY with
Keypad EntrY 167

Creating a Goto Panel Push button

160
Creating a Legend Plate 121

Creating a l¡cal Image DisPlaY 154

Creating a Local Message DisPlaY

t44
Creating a Numeric Data DisPlaY

t&
Creating a Pìlot light f40
Creating a Print button 131

Creating a Push button 123

Creating a selector switch 156

Creating a Text DisPlaY 172

Creating a Trend DisPlaY 182

Creating a Word Button 135

Creating States 153

Creating the Alarm Window 66

Cut 87
Cut Message 56
Cut Object 108

D

Data DisplaY with KeYPad Entry 167

data entry Panel 171

Data Entry Screen 171

Data File 44
Data Format Settings 165

Date Format 57
Date Systern Variables 48

Decimal Positions 166

Default Fields t47,l50
Default Settings 82

Define Password Button 26

Define Values L49,L5l
Del67
Del All button 67

Delete 55,86, 89

Delete Folder 106

Delete Object 107, 108

Delete Tag42
Delimiter 148
Deselect All 87
dialog box 2, 77,I21,L23,t28

.rr - -- i- ^^- .t --.^L L..*^- I tQulumlnartiu Puùl¡ l,ulru¡¡ ¡&e

legend Plate 121

push button 123

Dim Flashing Colors 93

Disable BeeP22
Disable BeePer 22,23
display I
Display Button 22

Display Device 20

display device status 70

DONE 67
Down 67
download 27,69
Download Cable 70
Downloadfrom File 27
Download OPeration 69

Download Panel 15

Downloading Files 68

Drag'nDroP 1O4

Ehaw tools 90
Drawing Grid 82
Drawing SnaP SYstem 82

Æ OUICKDESIGiIER



E

.dit
'o' .. , change BB

copy 87
cut 87
delete 89
paste 87
redo 87
undo 87

Edit Buuons 53
Edit Menu 53,87
Editing Features g3

G

Getting Started 96
Goto Panel l6O
Goto Panel Buttons, Using 16l
Grid Settings 95
Grid Settings Dialog Box g2
Group Objects 89
Grouping objeds 79

H

Help 37

ng the Operator 78
Elements 44
ENTER bunon t7t
Error Message 32
Event log72
Exit 3z
export 28,52,96,149
export a bitmap 116
Export File Layout Setting 150

HMI-CAB-C49 70
HMI.KPN.aO7 23
Horizontal Justify 115

I

illuminated push button l, 12g
import 28,52,86, 146
import a bitmap 116
import bitmap t16
Itnport File Iayout Settings 146
Importing and Exporting panels g6
Initial Screen 21,22
input range 168
intermediate 95
Internal Tags 46

J
Justification 165
Justify 155

K

Key Assignment, push Button 127
Keyboard Attached 23
Ift¡pad Assignments 91, l9g
Keypad Iayout 195
Keypad Names 195
Keypad Tag Disptay 79,93
KeyPad Title Off168
Keypads 194
Keypads andAlarms 197
Keypads and Numeric Data Entry

t96
Keypads Overview 194

F

r.* ce Plate L78,lgz
*- tile

close 85
exit 86
export 86
import 86
new 84
save 85

File Close 52
File Delere 52
File in Use 37
File menu 51r 84
File Menu Buttons 51
File Open 51
File Save 52
File Save As 52
Fill Color lll
Filled 191
Filled/Ijnfilted ttl
Flashing Colon 93
Float 44
Floating Point 44
" rder 105

der Propcrties 106
Free Form Addressing 56
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L Numeric Data DisPlaY 164

Numeric Data Entry 167

I-earning QUICKDESIGNER
legend plate 3, 130-39, 126,133,

130-3e
core comPonent 3
push button 126, L33

Lens 3
Library 155

Library Browser 94
Library database 102

Library Tour98
LibraryWindow 101

Line Color L11.

line segments L09

Line Style 111

IÆal Image DisPlaY 153

Local Message DisPlaY t44
Iogged Alarms 187

M

Master HelP 97
Maximurn Alarms in a Project 55

medu bart7,74
menu buttons 18
Message Format 56,63
Meter Colors 193

Military time 1.76

Mode 138
Model2l
r r- l:.A. "fr-- A é-:lr..aa¡ QQM(J(¡¡ry ¡aË i\lr¡¡ur¡rþù ee

Momentary 123

monochrome 115

More Button 21
Moving a Circle 1L9

Moving a PolYline Object 110

Moving a Rectangle 120

MovingText 113

N

New 84, 102

New - Word or Bit 51

New at startuP 95
New factory units 70
New Folder 105
New ProjectT, 19
New ProjectName 19

node 1@
NotificationTags 60
numberof Digits 165

Number of Positions 157

ot
Object de-select after use 96

Object Properties 107

Object Tag DisPlaY 93

Object to fore after move 96
Open 85, 102
operator

cnpy 79
delete 79
edit 79
paste 79

operators 1

options menu 36,93
oR 137
Orientation 178,t92
Overlap Check 95

P

Paintbrush 11.6

Panel ID 85
Panel Name 161

panel operator I
Panel Password 94
Panel Preview 80

Panel Setting 94
t¡^--l -^*i-- ^- Ncrrr\. OÁf a¡¡19¡ Dvllll¡¡5Ù v¡¡ 

^ 
rv '! r. ' v

panel trigger 25
Panels 10,34
Part Objects 80
Parts 90
Paste 87
Paste Message 56
Pens 184
Period 44
pilot light t,12,l4O
pixels I
PLCTags 46
PLCType 23
PLCValue 154
polygons l@
polyline 109
Polyline Settings 111

Port Button 24
Port Selector 23
Position Selector 157

Position Tag Variable 157

Preference Options 95

"dlir
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Preferences 36, 95
Preview 92

. 'ìrint 
28

/rint Button 23, 13l
Print Button Settings 13l
Print Setup 32
Printer Port 57
Prihting Alarm Messages 57
Program Manager 5
Project Delete 26
project file 18
Project in Use 32
project menu 19

Select All 87
Selected Fields l5O
Selecting Advanced Settings 64
selector switch I, 156
Set 137
setting the hours 176
Setting the rarget display rime 176
Settings Menu 94
Shape 191
Signed Number ló5
Simple Print Butront32
Simple Push Butront25

Project Options 36
Project Setup 7,20
Prompt 88
Protocol Button 24
Pwge 42
push button 1,123

o
Queue 187
Queue Button 58

{ r¡ick Courier 71

- . ¿UICK Hetp 37
Quíck Manager l7-lg
Quick Tour 6
QT'ICKDESIGNER 10
QUICKDESIGNER Window 74

R

Readout 3
rectangle 120
Redo 87
Roetore Default 149, l5l
R¡ght Mouse Burton 75,lO7,l}g

s
Sample Outpur in Fite: l5t
Sample Text File 146
Samples 44
Save As 85
Save ro Default 14% fSf
Scale U,192

le Color t7g,lB4
-eÁle Range l7g,lB4
Scale Settíngs 179
screcn saver timeout 22
Scroll Direction 1BZ

Sim
179

Simulating panel Objects with
Keypads 197

Size 44
Sizing a Circle 119
Sizing a Polyline Object lll
Sizing a Rectangle l2O
Sizing an Object 77
Sizing handles 78
Standard pilot Light l4l
Standard Pilot Light States 142
Standard Print Button 132
Standard Push Button 124
Standard Word Button 136
States 130, 145, lSS, 1Sg
status bar 18, 36,75
Store Library Object g7
Store Project in euickpanel 27
stretch fir 115
String 44
Style 124, 132,136
Subtract 137
System Button 25
System Tags 46
System Variables 47

T

TagAttributes 43
Tag Attributes-Ranges 44
TagAtrributes-Type 44
Tag Buttons 41
Tag Display 79
Tag Expor45
Tag Import45
Tag Validation 45
Tag Variable 145, 154
Tags 14,35,40
Target Display Condition 70
Text Colors 105
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Text Display L72 w

Text Justif¡83
Text Size 83
text tool l13
Tick marks 179,t84
Tiling and Drawing Grids 80

Tiling Grid for Objects 81

Tiling Snap System 8L

Time Display Settings 175

Time Format 57
to Background 89
to Foreground 89
Toggle 123
tooJ ba¡ 18

tool box 1,76
Tool de-select 95

toolbar 36, 103

Tools ll,45
Tools Menu 90
Touch Button 22
Touch Grid 80
Transfer 105
Transfer Object 106, 108
Trend 182
Trend, Face Plate 183

Trend, Pens 184
Trend, Scale Settings 184

Trend, Time-Axis 183
Trigger lag 168
Trouble Shooting Guide 73

watchdog 1a922,25
window menu 36
\ilord Alarms 54
word button 135

x
xoR 137

z
ZnomIn92
T.oom Out 1:1 92
7¡om to ...92

u
Undo 87
Ungroup Obiects 89
Vp67
UþOate Display Device Executable

7l
upgradingT0
Upload2T
Using the Alarm \ñ/indow 189

v
Value 138
Vertical Justify 115
View 103
View Menu 92
Viewing Keypad Assignments 198
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OIAPHRAGM, SPRING OPPOSEO
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l.----Ð'(l-+l

fr"l\=Ás7
¡-----Dx¡-----l

,flI ,

PRESSURE SAFETY VALVE +9
ff

YEI,-6---
o

r-É---

0
F-Ð--r

\^/F-{ t==

ô

ÍÐ
r---lr----r

Ir----{lH

._-9-
--9-
=o-

RUPruRE DISC
FOR PR€SSURE REUEF

RUPruRE DISC
FOR VACUUT¡ REUEF

TTVO INSTRUMENÎS
IN 'IHE SAME HOUSING

I
î
ê
P

I

l-.---ffi
H:H

l-----ù<H
l----.Df,H
l-.-.+qH

æKH

PRESSURE REDUCING REGUI-ATOR

ON TONW¡NO PRESSURE REGULAÏOR

PANEL MOUNÌEO IN
coNlRot RooM

GA ". GATE VALVE

GL - GLOBE VALVE

PL = PLUG VALVE

NE = NEEDLE VALVE

BU = BUTTERFLY VALVE

sT = Y" TYPE LINE SÍRAINER

ST = "T' TYPE UNE SIRqINER

BACK PRESSURE REGUTATOR TURBINE MEÍER

EEHIND PANEL MOUÑTED
IN CONTROL ROOM

o
CHD

+
i_,

t1

DIFFERENTIAL PRESSURE

REGULATOR

POSIIT\E DISPI¡CEMEffi METER

INSTRUMEM MOUNTED
ON LOCAL PANEL t_flH

F-t---r
n

Ç

-*¡--lÇp-_ft-t
t_'ãl-.-r

F{r--+

fl
Kï

¡---Dt¡H
x

PRESSURE REDUCING REGUI,ATOR

WITT 
_ÈNENUÁL 

PRESSURE CONNECTION

PNEUMATC UNE

ELECTRICAL LE\O

CAPILI.ARY TUBING

IUEING LINE

ANNUBAR OR PTÍOT TUEE

EEHIND PANEL MOUN'IED ON
LOO{L PAI.¡EL

VENT TO AT}IOSPHERE

VET.fT TO ATï¡OSPHERE
c,/W HYDRAUUC SEAL

¡-------l

|-+-x--l

f-T-T---l

F-4

CÁLIBRATEO METER RUN WTTH

OUICK CHANGE RTTING

n Loc.AL olsPl-AY (oATALNER)
I\ 4 OR ANNUNCIATOR

¡-@ HOT INSUI-ATION

(E.G. SHOWN: 25mm THICK)
SOLENOIO 2-WAY VALVE

P@-r COLD INSUIá'IION
(E.G. SHOWN: 25mm IHICK)

SOLENOID 3-WAY VALVE
H

L
H|GH,/LOW LF/eL AI-ARMS SOFTW¡\RE 0R OATA LINK FLOVr ÉI-EMENT (ORHCE) c,/w Pt \TE

9-. PUSH SUTTON
HOT GLYCOL (GT), STEAM (ST)

SOLENOIO ¡+-VIAY VALVE

TI.{REE WAY VALVE

FOUR WAY VALVE

ANGLE VALVE

,m
HEAT l--{

#l
H
l.---lH

t-+lH

HOSE CONNECTION

BUND FI.ANGE

PIPE CAP

PIPE FLÂNGE

PIPE UNION, NPT

SPEC. BREAK

SÍEAM ÎRAP

RESIRICTION ORIFICE crlw P|AIE

FLOW OUA¡\¡ÎTY INDICAÏOR

FLOW SIGHT GLASS MONIIOR

9-. HÂND swrcH

HOT INSUI-AÎON
(E.G. SHOWN: 25mm TtllCK HOT
ÌñôijLnfroñ wrn ELEcTRtc HF^T TRAcING)

STAÍUS UGHT
K*_ EXPAI.ISION JOINT

FLÐ(IBLE HOSE

TIE-IN POINT

S'ÍRAGHTENING VANES

STOP CHECK ANGLE VALVE

OR CHOKE

VALVE c/w BLEE0P\**
LOCAL RESET e A,l. B

t{J. o* E
Ç

FLow rNolcÂloR (RoToMEfER TYPE)

@
PULSA1ION DAMPER

INTERLOCK
(E.G. SHOWN: INIERLOCK #1004)

DISTRIBUTEO CONTROL SYSTEM w CURRENT,/
PRESSURE
TRÂNSDUCER

SPECIALTY ITEM@
@
@
@
H'

PROGRAI¡MABLE LOGIC
CONTROL SìSTEM

m
Þ

-D-
Þ

CONCENTRIC

DTSTRTBUTEO COI'{rROL SÍSTEM (DCS) PAfiEL
(8.G. sHO¡vN: DCs CoNTROL PAr'lEL #100)

PROCRAMMABLE LOGIC CONTROL (PLC) PANEL
(8.c. sHotvN; PLc coNTRoL PANEL #900)

MOTOR CONTROL CENTRE
(ilcc)

ECCENTRIC
REOUCER,/INCRÉASER

SWAGE

LO}T SEL€CT

LE
ME

PE

-EE

TE

lE-
VIE

-TE-
ZE

PS€

TSE

MSH I

PSH I

SSH
TSH

-\ffi
VISH

-ïstr
i%tr

LCV
MCV

PCV

scv
TCV

-Y*

LDR

MDR

PDR

SõR

-TDE-

=

MSDLI
PSDLI

SSDL

=

I zsoL

LAL
MAL

PAL

=Ã-iôL_

ïAL

ZAL

L
M

I

ñ-
S
T
U

v
VI

X7

LEVEL

MOISTURE

PRESSURE<
REMOTE

SPEED
ÌEMPERATURE

VIBRATION

vrscosrTY

FIRE OETECTION

LIMIT OR POSITION

UNIT

-T

I

I

MI

PI

-=r
TI

-ïr-
_-

MSL
PSL

SSL

_E!_

-vlil

ZSL

UDV

PTI

ST

TT

-ñ-
-vL
-fr-

MIS I

Prs I---l
sts I

Tts I--l
I

vils I

I

I

zts I---t
F

PSM

SSM-

i!!_

15ü-

ZSM zso

LC

MC

PC

=õTC

võ

=

UA

XA

RSDV
PSAú I

=

=-

LAHL
MAHL

PAHL

SAHL

_TAH!_

fiÃHL

ZAHL

PY
RY

SY-
_1r_

liv-
I

lzY
=
I

I

LG

1,i7E HP HAMBURG COMPRESSOR PACKAGE

LEGEND

MECHANICAL FLOWSHEÉT

REV.
5

Kt-,

Kr=.

Kr-

SUCTION STRAINER

SPADEÆUP BLIND

SPECTACLE BLINO NORMAI.IY CLOSEO

SPECÎACLE BUND NORMAI.I-Y OPEN

APACHE CANADA LIMITED

PfrOPATCù
440 East Lake Road,

Postal Bag#2
Ahdñe, Atberta

Canadal49 2C3

ffio-u IOO sHT. 1 oF 11FS-99404-
No.

f..l



GENERAL SPECIFICATIONS

TEMP. RANGE I'C)

-29'C TO 260'C

ACT - ACIUATOR
8LT - BELT

BUS - BUSHING

CPL - COUPLING

EM - HE^T EXCHAI'IGER MOTOR

ES . EXHAUST SILENCER

F- RLTER

Fì¡V - FL\IVHEEL

H - HFJAÍER

INS - INSUI-4ÎoN
LUB - LUBRICATOR

MIS - MISCELI.ANEOUS

PIP - PIPE
PM - PUMP MOTOR

RC - RADIATOR CAP

SB - SPECTACLE BUND

SHF - SHAFT

SHV - SHEÂ\€
SP - SPACER

STR - STARTER (ELECTRIC,/PNUEMANC)

T - TANK

TSS - TEMPORARY SUCÎON SCREEN

TUB _ TI'BING

GENERAL NoTES (ABBREVIATIONS)

AC - AR CLOSES

AO. - AIR OPENS
AW - AUIO\EI{T ÏRAP
B0 - BLOWOOWN

BF - BUNO FIINGE
CBD - COI.ITINUOUS BD

CD _ CLOSÊD DRAIN

CO - CHAIN OPERAÍED

csc - cAR sÉcL cLosED
CSO _ CAR SEAI. OPEN

DC - ORAIN CONNECTION

EBD _ EMERGENCY BD

ESD - EMERGENCY SHUIDOWN

Ef - EITCÎRICAL HEAT TRACE

FO - FAIL OPEN

FC - FAIL CLOSED

FP - FULL PORT

GT - GLYCOL HEAT TR.CCE

HH - HANO HOLE

HC - HOSE CONNECTION

L -LOW
LC - LOCK CLOSED
LO - LOCK OPEN

LPD - LOW POINT ORAIN

ML - MA¡IUAL LOADING

MW - MANIVAY

NC - NORMÁLLY CLOSED

NE - NORMÁLLY ENERGIZED UNOER OPER. COND.

NO - NORMATI-Y OPEN

NO - NORMALLY DE-ENERCIZED UNDER OPER. COND.

PC - PISTON CHECK VALVE

PO - PUMPOUT
PP - PERSONNEL PROTECTON

OO - QUICK OPENING

SC - SAMPLE CONNECNON

SO - STEAM OUT

SP - SET POINT

ST - S'[EAI,I HEAT TRACE

UG - UNOERCROUND
vB - VACUUM BREAKER

WC - IVATER COLUMN

TYPICAL VATVE IDENTIFICAÏION

coMMoDlTY (ABBREVIATIONS)

AG - ACID GAS

AGF. - ACID GAS FI.ARE

AMD - AMlt¡E DRAN

AV - AruOSPHERIC VENTS

BD - BLOWDOWN

c - oAusnc
CCD - CLOSED CRYOGENIC ORAIN

CHD - CLOSED HYDROCARBON DRAIN

CSD - CLOSED SOUR ORAIN

cv - cRloGENlC VENr
CU/D - CLOSEO WATER DRAIN

DR - DRAIN (ATMOSPHERIC)

EOL - EQUALIZING

FG - RJEL GAS

FL - FI.ARE

FO - FUEL OIL

FlY - NRE WATER

GO - GTYCOL DRAIN

GL - CLYCOL

HC - HIGH PRESSUR€ STEAM CONDENSATE

HCL - HYDROCARBON UQUIDS

HCV - HYDROCARBON V¡POUR

HM - HFJT MEDIUM

HPF - HIGH PRESSURE FI.ARE

HS - HIGH PRESSURE STEAM

I/A - INSTRUMENT AR
I,/G - INSTNUMEI{T GAS

IS - INSTRI'MENT SUPPLY
JW - JACKÊT WATER

K - CHEMICALS

I-AM - LEAN AMINE

LC - LOW PRESSURE STEAI¡ CONDENSATE

LO - LUBE OIL

LOO - LUBÍ: OIL DRAIN

LPF - LOW PRESSURE FLARE

LPG - LOIY PRESSURE GAS

LS - LOIV PRESSURE STEAM

MC - MEDITIM PRESSURE STEAM CONDENSAÏE

MS - MEOIUM PRESSURE STEâùI

P - PROCESS GAS/UQUID

PDW - PRODUCEO IVAÍER

POO - PACKING OIL DRAIN^ENr
POW - POTABLE WAIER
PS - SOUR PROCESS G,{S

PSW - SOUR PROCESS WATER

PW - PROCESS WATER

RAM - RICH AMINE

RLRV - REFRIG. LIOUID. REFRIG. VAPOUR

ROD - REFRIG. OIL DRAIN

SO - SEAL OIL

SOD - SEAI OIL DRAIN

UW - UTILITY WATER

MISoELLANEOUS EOUIPMENT (ABBRÊVIATIONS) TUBING SIZES PIPE SIZES

l¡T
17
21
27
3J
¡lE

60
89
I 1¡t
r68
219
273
32+
356
40ô
4â7
50E
610
914
1067

NO1ES:

NPS - NOMINAL PIPE SIZE

COMMODNY

PIPE ARÉA

ÞIPE NUMBER

MErRrc IMP $¡e uFlRrc Mqflc-m- m. xes- .9.0.. ..olu.lmm) (tNcH.) lJNCtLl .Lo.o¡ LrIllDlctÂss

A

TYPICAL SERVICE

SWEET HIDROCARBON.
PROPANE REFRIGERAI,II.
R'EL GAS AND FTARE GAS

S:WEET HYDROCARBON.

PROPAI.IE REFRIGERANT.

RJEL GÀS ANO FTARE G¡S

SìWEET HYDROCARBON,

PROPANE REFRIGERANT.

FUEL Gr\S AND FLARE GAS

SWEET HYDROCåRBON

SWEET I-IYDROC¡.RBON

SWEET HYDROCARBON

PRESS. RATTNG (ANSIì

r50 f RF

lso # RF 10
ts00 # RF

c

0

E

H

F

-29'C TO 26OC 300 # RF

-2s'c To 26OC 600 # RF

-29'C TO 260'C 9Oo # RF

-29'C TO 260'C rsoo # RF

-29'C TO 26OC 2s00 # RF

oc T0 J8.C rso # RF

5'C TO 95',C 1s0 # RF

COMPRESSEÐ AIR ANO
UTIUW WATER

J DRAIN SYSTEM PIPING

K GLYCOL

SOUR FJYDROCARBON,

RICH AIIINE AND

SOUR WAIER

souR HYDROCAREoN,
RICH AI¡INE AND
SOUR IVAÏER

SOUR HYOROCARBON.

RICH AI¡INE AÀID

SOUR WA'ÍER

SOUR Tín)ROC¡RBON

SOUR HYI)ROCAREON

SOUR HìOROCARBON

SilI'EEf ¡IYOROCARBON,

PROPAÀIE REFRIGERANT

SWEET HYOROCÂRBON.

PROPAI.IE REFRIGERAI,{T

3
6
I
't3

19
25

I /8'
1 /1'
3/8'
1 /2'
3/4'

E
r0
15
20
25
¡!0

50
EO

100
150
200
250
300
3s0
¿r(x)

450
500
600
900
1050

1 /+'
3/8'
| /2"
3/4-

t-1/2'
2'
3'
4'
6'
8'
10'
l2'
I ,l'
t6'
r8"
20'
21'
36'
42'

TYPICAL PIPE FLAGS

1.21 MPo O 17TC

-29.C TO 260.C rso I RF

-29'C TO 260'C JOo # RF

-29'C TO 260'C 600 # RF

-29'C lO 26OC 900 # RF

-29'C TO 26OC 1500 # RF

-29'C TO 26CrC 2500 # RF

-4öC TO 66-C 150 # RF

-+6'C TO 6öC 300 , RF

PIPE SIZE

Fl¡NCE SIZE
AND-MIING

_l MFS SERIES

EOUIPMENT NUMBER

sKrp EDGE ---l ASSOC IAIED_IáEQTIÂNIGAL

IIOT6ËEET

TYPICAL PIPE IDENTIFICATION

INSULAÎON

PIPE SIZE

ü9UAEB-&eIIAN)
s - souR
L - LOIY ÌEMP.
c - cRloGENlC

AS

BS

cs

os

ES

FS

AL

BL

PTPING CIÀSS

*_l ÀB,C,D,E.
F, H, J, X,

ås, Bs, cs.
0s, ES, FS.

rL BL, CL
AC. 8C. CC.

VALVE ÎY?E
GA - OqTE

GL _ GLOBE
CH - CHECK
PL - PLUG

BA - B¡qLL

NE - NEEOLÉ
BU - BUTTERFLY

ST - STRAINER

sKrp EDGE ---1
EOUIPMENT NUMEER

ASSOCUITED MECHANICAL
FLOWSHEtr

VALVE SIZE
0-D(--)

SPECIALI)ESIGNAIOßS

END CONNECTIONS
c¡rr.cloaE.e¡Ll OR BuIERFLV V¡rVE
O - RAISED FACE (HANDWHEEL OR LE\ER)

1 _ RAISED FACE (GEAR OPERATOR)

2 - R|NG JOINT (HAI.IOWHEEL OR LEVER)

3 - RING JOINT (GEAR OPER.ATOR)

4 - BUTMELD (HANDWHEEL OR LEVER)

END CONNECNONS
CHECK VALVES TYPICAL EOUIPMENT IDENTIFICATION
0-
1-
2-
1-

¡t-

RAISEO FACE S$/ING

RAISED FACE T|LT OISK

RAISED FACE PISTON

RING JOINT SìWNG

RING JOINT TILT OISK

TAG NO:

DESCRIPTION:

OIMENSIONS:

.Ê!2q
DEEfHANIZER

...mm O.D. x ...mm S/S

E-300

E-500o4

¡Þ^wNl,ßnAPPN

^q 
ftfll- pFp cilFNl RFì/ßloNs ATFõrñf 

-FMsrrix{

ìt{FckFn
Às 8üilf E

TEIECT

147E HP HAMBURG COMPRESSOR PACI(AGE

LEGENO

MECI.I.ANIC'ÂL FLOWSHE€Î

rF

CL

AC

BC

cc

-46'C TO 66'C 600 # RF

SWEET HYDROCAREON

-18¿l'C TO 66'C 3oo # RFSWEEÍ HYDROCAREON

SìWEEÍ ÞIYDROCÂRBON

APACHE CANADA LIMITED

6

ANSI RA'TING
-18fC TO 66"C 15O # RF

-18¡fC TO 66'C 600 # RF

STA|NLÉSS STEEL SODY W,/ CORROSfVE lRlM

IHRFiAOED
SwEEf IIYOROCT\RBON.

PROPANE REFRICERANT ... m3/ð

..' m3/h

... kw

-.- kw @ v/o/Hz

S.R.: YESr/NO, X-RAY: RJLL,/Î 009Z/SPOT

C'AS FLOW RATES:

UQUIO FLOW R,'ATESI

DUTIES:

MOfOR POWER:

STRESS REUEV|NG At{0 X-RAYI

ì¡IAKE Al'lD MODEL:

ÅoPAt(t
tW East LaRe Road,

PostalBag#2
Alúde,Nboda

Canada T4B 2C3

0-
1-
2-
5-
4-
5-
6-
7-
8-
9-

STÆ'IDARD

SOUR
CORROSf\E
LOW IEMPERATURE '1

LOW TEMP. SOUR þ -¡O'C TO -46'C
LOw TEMP. CORROSNE I
SIEAM SERV'ICÉ

cRYOGENTC A80VE -10t'c
CRYOGENIC ABOIE -184'C

7 - SOCKEÎ WELD (VERT. FLOW)

I - THREAÐED (HoRlz. FLOW)

9 - THREADED (VERT. FLOW)

S - EUTTIYEI,D SII'ING

1 - EUTÍWEID NLT OISK

P - 8UÎ¡flELD PISTON

6 - SOCKET WEL[)

7 - SOCKET WELD

8 _ THREADEO

VALVE TRIM

f-
3-
6-
E-
o-
15-
25-
60-

r50
3oo
600
800 APl
900
1 500
2500
6000

i<EiFn--ñe-¡ÞÞRôúúGENERAL NOTES D-MFS-99404-1 00 1

GENEITAL NOI t.5
BYREVtStONNô.



ENGINE CONNECTION INDEX
EQUIPMENÎ INDEX

A. S.A.E NUMBER OO FLYWHÉEL HOUSING

B. TIMING HOLE PAD

C. ENGINE WATER DRAIN

D. GOVERNOR, HYDRAULIC

E. SAFETY GUARD

F. LUBE OIL DIPSTICK (BOTH SIDES)

G. LUBE OIL FILLER

H, LUBE OIL STRAINER

J. AIR/GAS MOTORIZED PRE-LUBE PUMP

K. LUBE OIL FILÍER ASSEMBLY (SHIPPEO LOOSE)

L. CRANKCASE BREATHER (2)

M. AIR CLEANERS (2)

P. MANUAL BARRING DEVICE

Q. ENGINE LEVELING BOLTS (+) 1.OO-8 UNC-28 THREAo

R. 24.00 [610] LoNG FLEXIBLE MEÍAL HOSE (SHIPPED LOOSE)

s. 2+.00 [610] LONG FLEXIELE METAL HosE (SHIPPED LoOSE)

T. GOVERNOR SPEED CONTROL HAND LEVER

U. THROTTLE LËVER

V. LUBE OIL COOLÉR ASSEMBLY (SHIPPED LOOSE)

w. FLEXTBLE EXHAUST CONNECTION (SHIPPEO LoOSE)

x. 24.00 [610] LoNG FLEXIBLE MEÍAL HOSE (SHIPPED LOOSE)

UU. PNUEMATIC CONTROL PANEL CONSISTING OF START'

STOP, PRELUBE, AND SAFE|Y RESEÍ.

XX. CEC IGNITION MODULE

BA. DETONATION SENSING MODULE (DSM) (SHIPPED LOOSE)

cA. DSM FILTER (SHIPPED LOOSE)

1. NATURAL GAS INLEÍ 2.OO-I1.5 N.P.T.

NOTE: FLEXIBLE CONNECÍION REQUIREO AT THE FUEL INLEÎ

LOCATION(S) TO ISOLATE ENGINE VIBRATION FROM FUEL PIPING.

LOCATE AS CLOSE TO ENGINE AS POSSIBLE'

2. STARTING MOTOR PAD .625-1 1 UNC-28 TAP THRU 3 HOLES FOR

STARTINC MOÍOR WITH S.A.E. NUMSER 3 MOUNTING FLANGE.

4. JACKTT WATER OUTLEI FLANCE. (SEE VIEW OF FLANGE)

5. FRONT LTFTTNG EYES 3.0O [76] DlA. HOLE.

6. REAR LTFTTNG EYES 3.O0 [76] DlA. HOLE.

8. CRANKSHAFT PULLEY - (2) 9.88 [251] NOMINAL DlAMflER

x .5oo [13] wlDE S.A.E. AUTOMOTIVE GROOVES.

9. .S8 [22] OTAMflER - 12 ENGINE MOUNTING HOLES.

10. LUBE OIL DRAIN 2.OO-11.5 N.P.T.

11. .75-10 UNC-28 TAP 1.25 [32] DEEP, 12 HOLES EOUALLY SPACED.

12. .75-10 UNC-28 TAP 1.25 [32] DEEP, 12 HOLES EQUALLY SPACED.

13..625-11 UNC-28 TAP 1.OO [25] DEEP' 12 HOLES EQUALLY SPACED.

14. .250 [6] NOMTNAL DIAMETER TUBE, AIR/GAS VENT CONNECTIoN.

(sEE vlEw "A") (SEE NOTE 1 )

15. .250 [6] NOMINAL DIAMEÍER TUBE, AIR/CAS SUPPLY CONNECTION.

(sEE vlE'¡v "4")

r6. .375-18 N.P.T. AIR/GAS PRELUBE SUPPLY CoNNECTION'

17. .250 [6] NOMINAL DIAMETER TUBE, AIR,/CAS START CONNECTION.

(sEE VtEw "4")

18. LUBE OIL STRAINER INLEÍ FROM LUBE OIL FILTER'

2,OO RAISED FACE I5O L8. A.N.S.I. WELD NECK FIANGE.

'9. 
JACKET WATER INLEÍ FLANGE,2 PLACES. (SEE VIEW OF FTANCE)

22. LVBE OIL FILTER INLET FROM LUBE OIL COOLER ASSEMBLY'

2,OO RAISED FACE 150 LB. A.N.S.I. FI.ANGE.

23. LUBE OIL NLÍER OUTLET TO ENGINE LUBE OIL STAINER'

2.OO RAISED FACE I5O LB. A.N.S.I. FI¡NCE.

24..56 [14] DIAMETER - + PTACES EQUALLY SPACED lN MoUNTING

FEET FOR LUBE OIL FILTER MOUNTINC.

25. EXHAUST OUTLET FIINGE - FITS 8.OO FLAT FACE 125 LB.

A.N.S.|. CAST IRON PIPE FLANGE- NOTE: EXHAUST SYSTEM

BFíOND THIS POINT.

33. LUBË OIt. COOI.ER ASSEMBLY OUTLET TO LUBE OIL F¡LTER. 2.OO RAISED FACE

150 LB. A.N.S.I. FLANGE.

34. PRESSURE REGULATING VALVE OUTLET ON LUBE OIL COOTER ASSEMBLY TO

ENGINE OIL PAN. 1.50 RAISED FACE I5O LB, A,N.S,I. FLANGE.

35, AUXILIARY WATER INLEI AT LUBE OIL COOLER ASSEMBLY.

2,50 FLAT FACE 125 LB. A.N'S.I. FIANGE.

36'AUXILIARYWATERoUTLETATLUBEoILcooLERASSEMBLYToTHERMoSTAIIC

VALVE AND COOUNG SYSTEM,2.5O FLAT FACE 125 LB. A.N.S'I. FLANGE'

37..69 X 1.25 [18 x 32] SLOT - 4 PLACES FOR LUBE olL COOLER

ASSEMBLY MOUNTING.

38. AUXILIARY WATER 8YPASS CONNECTION FROM LUEE OIL COOLER.

2.OO FLAT FACE 125 LB A.N.S.I' FLANGE.

39. .750-14 N,P.T. AUXILIARY WATER CONNECTION FROM EXPANSION TANK'

40. CLEARANCE REQUIRED TO REMOVE LUBE OIL FILTER ELEMENT'

41. AUXILIARY WATER OUTLET TO LUBE OIL COOLER ASSEMBLY.

I.5O FLAT 150 LB, A.N.S.I. FLANGE.

42. LUBE OIL INLFI'FROM PRESSURE REGUI-ATING VALVE ON LUBE OIL COOLER

ASSEMBLY, 1.50 LAP JOINT 150 18. A.N.S.I' FI-ANGE WITH STUB END'

43, LUBE OIL OUTLFT TO LUBE OIL COOLER ASSEMBLY, 2.OO LAP JOINT

150 LB A.N.S.I. FLANGE WITH STUB END.

44. LUBE OIL COOLER ASSEMBLY INLEÍ FROM ENGINE LUBE OIL PUMP'

2.OO RAISED FACE 150 LB. A'N.S.I. FLANGE.

54, ENGINE PRESSURE BLOCK' OIL AND INTAKE MANIFOLD PRESSURE

.12á-27 N.P.T. 6 PLACES (4 OlL, 2 AIR.)(SEE VIEW "8")

55, ENGINE IGNITION POWER JUNCTION BOX 24 VOLT DC.

56. ENGINE TEMPERATURE CONNECTION POINTS. THERMOCOUPLE

TYPE K, AND CUSTOM CONTROLS JUNCTION BOX.

57. FRONT FACE OF CRANKCASE.

59. DSM FILTER SIGNAL INPUT' INCLUDES 1 1 FOOT LONG CABLE.

60. DSM FILTER SIGNAL OUTPUT. INCLUDES 15 FOOT LONC CABLE'

6I. DSM FILTER POWER INPUT.

62. DSM SIGNAL INPUT. FROM CONNECTION 60.

63. DSM POWER INPUT.

64. DSM STGNAL OUTPUT. INCLUDES 15 FOOT LONG CABLE.

65. .31-18 UNC-24 4 PLACES' FOR MOUNTING DSM.

4.03 [102] DlA. FOR 4'00 [102] o.D.

TUBE, 4.s3 [115] DlA.-.25 [6] DEEP

FOR 4.oo PIPE OR 4.s0 [114] 0.0.

TUBE, .72 [ls] FLANGE THICKNESS

s.o6 h2sl DlA. FoR 5.oo [127] o-0.

ruBE, s.ss [142] DlA.-.zs [6] DEEP

FOR 5.OO PIPE OR 5.50 [140] 0.0-

TUBE, .72 [18] FI.ANGE THICKNESS

AI¡,NAPF
ÐY
DAlE

ñ-
1478 HP HAMBURG COMPRESSOR PACKACE

EQUIPMENÍ AT.IO ENGINE CONNECIION INDÐ(

MECI{ANICAL FLOWSHEET

66. .31-18 UNC-24 4 PLACES, FOR MOUNÍING DSM

APACHE CANADA LIMITED

27. AUXILIARY WATER INLET FROM COOLING SYSÏEM.

2.50 125 LB. A.N.S.|. FLÂNGE.

28. 375-18 N.P.T. AIR,/GAS PRE-LUBE MOTOR EXHAUST

(sÉE NoTE l)

NOTE 1: ALL GAS VENTED AND,/OR DISCHARGED FROM ENGINE EOUIPMENT

SHOULD BE PIPED TO A SAFE AREA TO MEET APPLICABLË CODES'

NOTE 2. ROTATIONS ARE VIEWED FROM FLYWHEEL END.
VIEW OF JACKET WATER OUTUEI TU¡¡GE

SCALE: 1:2
VIEW OF JACKEÍ WATER INLFÍ FI.ANGE

SCALE: 1:2

PßOPA'(T
44o East Lake Road'

Po*al Bag#2
Ahdña, Hbarta

CanadaTß 2C3

sHr. 3 oF 11 llRIo: o-urs-994o4- 1 o0
DATEo.\ FLW\ MFS-99,+0,+- I O0-03.dwo
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HP FTARE

v-t 25
v-l 23

v-r21
INLET GAS

v-128

+57
HLL

254ltt-

v-12+--)

437
HLL

254
NLL

v-122

Øl
OII
øl<l

1h.12!Øl
ml

*
Ø1<l

v-l to

iÊl-of¡
6,
6l

---F
<l

o-
L
lorrofto

@
@

I
1n
!o

IÐoo
I

.L

21 9-
300

-t

@

1'

sFr (}
2500
kPogt

SET @SET CÐ

3070. 2900.
kPos f kPogf

Uz

89-
150-orT'uifo-t¡tcJ'rr (OUTSIDE

168- HPV I
600

1OO% BLOCKED
FLOW SEr @

341 2 kPog

sfi
80'c

o
I if

| 70'c 80'c70'c
BS-168 't14

1 68-
300

4-

wcP

LPO

P-009-DS-89

v-100.
tst STAGE SUCTION SCRUBBER
8lJmm O.D. x 193ornm S/S
4516 kPog @ -2A'C/149'C

C.A.: 3.2mm
FULL X-RAY, PWHT

c/w 316L SS MESH MIST EXIRACTOR

v-ilo
2nd STAGE SUC'lloN SCRUBBER
660mrn O.D. x 1626mm S¿lS

4516 kPoq @ -28'C/149'C
. C.A.: 5.2mm

FULL X-RAY. PWHT
c/w 316L SS MESH MIST EXTRACTOR

lê120
JTd STAGE SUCTION SCRUBBER
508mm O.D. x 1473mm S,/S
9067 kPos @ -28'C/149'C

.Êl¿t
1st STAGE SUCTION BOTTLT
610mm O.D. x 1778mm S/S
4516 kPoq <D -28'C/1+9'C.. C.A.: 3.2mm

FULL X-RAI PWHT

v-Í22
lst STAGE DISCHARGE BOTILF
+S7mm O.D. x 2235mm S/S
4447 kPoq @ -28'C/176'C

v-123
Znd STAGE SUCIoN BOTTLF
457mm O.D. x 914mm S/S
4516 kPo @ -28'C/149'C

v-121
2Nd STAGET,ISCHARGE BO'TI,LE
¿OOmm O.O. x 1016mm S/S

8908 kPo @ -28'C,/1761
x 4ñm

Y=l¿0'
srd STAG€ DISCHARGE BoT+E
J56mm O.0. x 1o16mm S/S
11577 kPog @ -2A'C/176'C

C.A.: 3.2mm
FULL X-RAY. PVIIIT

C.A.:. 3.2mm .

FULL X_RAT PWrT
c/w 3l6L SS MESH PAD MIST EXIRACTOR

C.A.: 3,2mm
FULL X-RAÍ PWHÏ FULL

A.: J.2mrn
X-RAY, PWHT

c.
FtILL

A.: J.2mm
X_RAY. PWHT

Kc-lor 6çJ9? -_rst srAcE coliFFßSoR CYLINDER 2nd ÞI4çq=goVPREsçoB CYLINDER

DRESSER_RANO ¡EIMM O DRESSER-RAND 241¡Nfll. O

KÈÉ'1
3rd STAGE COMPRESSOR CYLINDER

DRESSER-RAND 152mm ø

ACJJ.O
1st STAGE INTERCOOLER

DUTY: 277 kW

AC-21',1
2nd STAGE INTERCOOLER

DUTY: 376 kW

AC-212
3rd STAGE INTERCOOLER

DUTY: 316 kW

3413 kPog MAWP 8722 kPog MAII/P 13273 kPog MAWP 4447 kPos @ -2A'C/176'C
C.A.: Omm, 3041 SS

8908 kPog @ -28'C/176'C
C.A.: 0mm, 3O4L SS

11377 kPog @ -28'C/176'C
C.A.: Omm. 304L SS

I 14-150 t--

r
I

I

l-
P-002-BS-219

60'c 50'c

ì t----

P-001-BS- 3

ï 48-t 50

iÏo
INST

33-
3000

-l TO

oø
IIt

(D
IN

o
Id

PUMP

T
I

I

I

I

I

I

I

o5 t/P-21e

)
(

35-90033-
900

11

P-010-DSs-48
48-
900

OUTLET GAS

n ORAWNÂ

m H+ CHECKEO

rF t DËc. 50/99

1,t78 HP HATiBURG COMPRESSOR PACI(AGE

COMPRESSOR

MECHANICAL FLOWSHEET
PC

-I

nFc :1{]/99IE

HCL DRAIN

Ol€
Iln

tnô
I

o
IÀ

APACHE CANADA LIMITED

-8s,1. 45

PNOPAKù
140 East Lako Road'

Postal Bag #2
Airdñe,Nberta

CanadaIlB 2C3
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LPD

IGNITION
KILL

l-ìtt
ll
tl
lt
il
il
It

tt
(_,

il
il
lt
tt
fl

sFr @

241 kPoq

È22e - -E*91Y=2?e- -ruer-ñRlren .. ENGINÉ:qßELUBE I:UMP
¡1gA¡ L|NE 385-AP-7OC-1-172' GAS DRIVEN MOTOR

1724 kPoq @ 93'C c/w ENGINE
c/v 7o-C FILTER ELEMENT

-KÈ.2!0
COMPRESSOR DRIVER
WAUKESHA 7O42GL

1478 BHP (D 12OO RPM
54'C INTERCOOLER II'ILET TEMPERATURE

sTR-227
ENGINE STARTER
.TDI 

TURBO TWIN
M/N T1128 PIN T112-60001-BlR

50.875 sm3,/min @ 827 kPog

Ks-225
COMPRESSOR SILENCER

MOOEL; JAT-14-5012
CRITICAL GRADE SILENCER

356mm-125S IN,/OUÏ

1 t.s* Eove

I HEIGHT

l*'
INSULATION 457mm O.0.
NOTE 5

NOTE 6

----t
I

I
356-1 25

ENGINE SPEED SIGNAL

I

I

I

I

l

l

FCc

T
I

I

I

I

I

I

I

J

356-1 25
FF

MOUNTING
BRACKET

(o
ú¡r)
o
N

IN-LINE
LUBRICATOR

t<s-225

PRELUBE
PUMP

21 9- 1 s0#
FF @

w
13mm

P-226
VENT TO T

I

I

I

I

I

VENl
HEAOER

CONTROL

)v
NOTE 3|t-226

DETAL '8. PRELUEE MOTOR r320 1275
DETAIL 'A,

730
RPM

DETAIL 'B' SEE THERMOCOUPLE
JUNCTION BOX
DÊTAIL 

,C'

COOLING AIR

\--

r BY WAUKESHA
700
RPM MA¡¡UAL

DETAIL 'A. -KÈ209 LHS CARBURATOR

E
L PRE_LUBE

SIGNAL -1
ADJ TIMER L ENERGIZE @ 50 RPM --1

I

I

"t I
tt

tt
sEro
2 MIN I oErarL 'e'

"rFG
sEï cÐ^
90'c I

t1
t/^

SIGNAL /1\
/omÐN

I unnual ì
21mm TUBING sEf @

172 kPo
:¿
coÉ
d SELCCT

48x35 33x60 - -U)U
!¿:)

=

Ðn
I

I
@oo
I(,

t!

NOTE 1

1OJ4 kPog
MAXIMUM

SUPPLY PRESSURE
F-220 -@ CRANK

SICNAL

o4 Prc- 100

\J

f

PURGE CAS

twNtfìt

.1F
AT 4f ÀS SHOWN AT APPROXIMATELY IHE
CÀUF F! FvAÎlôN ruç^?rrìrätrf-Rtrt-Ito{lDEX SEE 99404-lO0-0J

FAÑ SHAFT OÑ
fE

ñtrc ]1o/c9,IFCT

I,+78 HP HAITBURG COMPRESSOR PACI$ßE

ET'¡GINE RJEL ST'\RT GAS

MECHANICAL FLOWSHEET

-¡ÑññU¡Nê 1IR. l:fIôI FR PI FNTIM IO

^1F
JO /CgIY WI'IH PIPE ENDS CUT

09PRV \ENTS

FG-007-A-60150

APACHE CANADA LIMITED

MOUNT

tr
STR-227

-1-TÊT-T-T

THERIVIOCOUPLE JUNCTION BOX

DETAIL 'C'1O34 kPog
MAX. SUPPLY PRESSURE

FrcPNCT
440EadLatrß Road,

Pos'€¡lBag#2
Alrdñe,Albefta

çanadaT4B2C3

'iÃ<sFñ-ñtrFpPrtvÄ¡
oF 11D-MFS-99404- 1 00
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Aft' DRAWN¡v-Tt:TiñÃ--IYEO

AS EUILT

I

1478 HP HAMBURG COMPRESSOR PACI(AGE

GLYCOL COOUNG SYSTEM
MECHANIC¡\L FLOWSHEEIGENERAL NOTES

4\FLW\MFS-99404- r OO-O6.dwo 0.

UAIÈ IUCL. JU/VV
I

scALE I filo; o-urs-99404- t oo sxr' o or t I GY.
5

Aç_22O
ENGINE JW COOLER
96.5 kPog MAWP

DUTY: 4.01mm 8TU/hr (t 17.+ kw/hr)
Omm C.A.

AC-230
ENGINE AW COOLER

E-241
ENGINE OIL COOLER

c/w ENGINEMAWP
(22.7 kw/hr)

6mm TUBING

SET
48

GD

kPog
sEr @

48 kPog

@ --t l-- @NOTE T

PROPAK

168 STD PIPE
STUB ACCESS.
coDE 4542

't 68- t 50

AC-220

T
+-

I

ï
ts
l_

GL-O04-A-60 Ð
168-150 60-rs0 FF

(J
2 168-12s# ANS|

EITHER SIDE
(CHECK COoLER
NOZZLES)

FF

AC-230 89- 1 50 LPD H¿
150

4
73 LB.

(Jz d NOTE 2

o
fo
ÐrLPD 27mm

- CRANKSHAFT

F.

73-1 KD-200
FF

7

E-241
LPO

COOLER

LPD COMPRESSOR
COOLER

olL

APACHE CANADA LIMITED
PNOPAICù

440 EdstLêRe Road,
Postal Bag#2

Alrdt¡ê, AlMfta
CanadaT4B 2C3

08 E-277

e-277 08

1-235A T-2358

(r
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.E NAME: J:\iobsgg\Dwc\994

IssTLO FOR APPROVAL

ffi

1478 HP HAMEURG COMPRESSOR PACKAGE
ENGINE UNLMES

MECHANICAL FLOWSHEETI¡AfE uLc. Jol99
1

'tstoN BY ENG CALE ä': o-trlrs-994o4-1oo sHT T oF 11 REY.
5

KD-20()
COMPRESSOR DRIVER
WAUKESHA L7O42GL

1478 HP @ 1200 RPM

F-256
ENGINE OIL STRAINER
MAGNETIC FILTER ELEMENT

F-261
OIL SUPPIY FII TFP

P-250
ENGINE OIL PUMP

c/w ENGINE

f-?oo P-26o
¡!9!N5-¡J¿qE-oll.-¡tJeerJ pruru¡¡ancliÃÞFhec¡"r pulp
T111I 

-rllrggR+ w/ cRANE wrLorN r2-u7ñl ¡¡¡e7añZÉñ7Ãaòl
srRucTURE (42s1) (RHS) 7s u/ulN'

ATM DESIGN

BALDWIN 8F914 HOUSING
c/w BALDWIN 8F915 RLTER ELEMENT(sEE NoTE 1)

SFT @

96'C 1

1 ffi
SET C'
1.5 ips

SET G'
1.2 ips

1

1

SET @

70 kPog 1

SET @

90'c
SEf @

138 kPog I
E
E
o,

VENT
OUTSIDE

@
kPog I

t/^
172

\

P-260

o
@

I

I
Ðoo

IoJ

APACHE CANADA LIMITED
PAOPARÐ

rt40 East lÅl<e Road,
Postal Bag #2

Ahdñe, Albeid
CandaT4B2CS

T-260

F-256

F-261
F-253

t{lcl

P-250

E-211

2I NPT
SKIO ED6E

08

¡

(

(.,



t

KUËËLK HOSING
A5 tsUILI- PER CUENT RMSIONS

F J. LINAItF?tã/õFE
CG
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CG
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ISSUEÍ) FOR APPROVAL

REVtStON

1,178 HP HAMBURG COMPRESSOR PACKAGE
SOUR EAS COMPRESSOR-COMPRESSOR FRA¡'E OIL & CTYCOL

MECHANICAL FLOIì'SHEEIDAfE

\LE ä; D-MFS-99404-too sHr. 8 oF 11 REV.
5

WLDEN T2

K-200
SOUR GAS COMPRESSOR
ORESSER RANO 6HOS3
1506 ku o 1200 RPM

60,000 tb MAx ROD LOAD

800 L
INT€GRAL WTH SKID

F_250W c/w COMPRESSOR

F-270
LUBE OIL SUPPLY FILTER

T-r70
COMPRESSOR LUBE OIL SUPPLY

TANK INTEGRAL w/CRANE
srRucTuRE (4251) (LHS)

ATM DESIGN

P-270
PNEUMAÏIC, DIAPHRAGM PUMP

WLDEN T2 M/N: AMB/BN/8N/ABN
75 VM|N

(orL). SHELL S|DE: 2068 kPog MAWP
(orL) .TUBES|DE: 1034 kPoq-MAWP

DUTY: 21 kw (1250 BTUIM|N)

BALOWIN BF9,I4
FULL FLOW CAPACITY c/w BALDWIN 8F915 FILTER ELEMENT

sEr @ sEt @
kPog,F

AV-004-A-48 ABS TUBING

NOTE 2 SLOPE UP TO COOLER
NOTE 2

PRELUBE
SIGNAL ,w ro

ADJUSTABLE
TIMER
srr (D

2 min

ô¡ DFTAIL 'B'

@
K-200 VENÏ

sEr @
82'C, R

srr @
77'C, R

E
Éo

t/^
t/^

l/A vr-t
NOTE 1 ,I DETAIL 'A

5 P-276

ry
P-270

LO-01 3-A-48

21

F-270

89-150 RF 89-150 RF

DRAIN

VENT TO
ATM. BEnVEEN CYLTNDERS (RHS) SET (D SET O

2 1.5 ips

FOR PT-28I

TIE-IN
LUBE OIL SUPPLY HERE

48-
3000

DETATL A,

IUEE OIL SUPPLY CONNECTION DEÍAIL 'B'
COUPLING END OF COMPRESSOR

APACHE CANADA LIMITED
FßOPÁ/l;ù

440 Edst Lake Road,
Poslal Beg#2

Aldñe, Nbefta
CanadaT4B2Cg

21mm NPT

VENT O/S 05

T-270

T-IJO o9

o7

I=2Ål

o6

06 E-277

WASTE OIL
PUMP OUT

(

i-i



A) FTANGE CONN-|NLEr top ¿. DTSCHARGE BotToM_
*B) 1/4" NpT pACKtNc LUBE CONN.-TOP.

c) 1/4' Npl pACKtNc VENT/DRAIN CONN._BOIIOM
o) v4'NpI O|SÌANCE ptECE DRAN CONN._8OITOM.

*E) r/4'Npr cyl EORE LUBe CONN.-ÌOP.
*r¡ t¡+'Npr cyl BoRE LUBE coNN.-BorroM.

c) 3/4'NPt YOKE VÊNT CONN.-TOP.
R) Til8, NPT VvcP HEAD VENÍ fo

NON-HAZARDOUS AREÂ-ÎOP OR BOITOM.
S) l/8: NPT WCP ROD PKG; VfNt to

NON-HAZARDOUS ARFA -TOP OR EOTTOM,
T) r/8" NPt oREAS€ ñmNc.
w) r/4'NpT D|SÎANCE ptÉcE puRcÉ-Top.
X) 1,/4'NPT PACKING PURGE CONN._ÎOP.

::t- jË:=

INTO
PIECE

ORAIN
DI51. PIECE

w

WBX
t /4"NPT 1 /4"NPr 1 /l"NPf

.25 NPI

otsr. PtÊcE

TOP

*
BOÎTOM

foP

80x

.2s NPt
PURGE

"NPT DEt^tL "c"W
orstÄNcÊ ptEcÉ CoNNEC¡ONS (TyptcAL)

PURG€O PRESSURE
PACKING

(sEE oETA|L 'c)r/4"NPT
PACKING

DRAIN
TOP

BOITOM DETAIL B
orsTANcE ptECE |NÌERNAL TUBtNc (SOUR SF.RV|CE)

NoTE: pROpAK COMP. SERVTCEMAN TO
DOUBLE CHECK LOCATIONS OF

DETATL A -$,-ð)-#'rT-ToNHooK-uP'

IEæls salttÞÞulu foR c0NsIRtcIoNI(AL ¡IOTIS PC

1.f78 HP HAÑIBURG COMPRESSOR PACI(AGE
CTUNDER ¿t¿ PACKING LUBRICATON

MECI{ANICAL FLOIVSHEErDATE oEc. Jol99
IEY IATE sHT. e oF 1r ltv.

¡ruc.
No.: D-MFS-99404-100

T-130ffi
101 kPog DESTGN

c D

X

0 c
+

@

END VIEW

I(J

04

T-265 o8

fnr{

NOTE 2

F1

sEr @
70 kPoq, F

( I 0 psiq)

sEf o
172 kPog
(2s psie)

o5

STG 3
THROW#4

STG 1

IHROW #t

-@

STG 2
THR0W#4

T
1-

I

sEr @
41
(6

kPog
psig)

TOP Uru
c/w COMPRESSOR
WIRED BY PROPAK

Ft sEf @
69 kPog, R @-rolJv

-@
-@

APACHE CANADA LIMITED

IO BLÐG EAVE

PNOPA'Cú
¿U0 East Ldke Road,

tustdl Bag#z
Aldde, Albetta

CanadaT4B2CS

NOTE 2 TOX

D|TIANCE PTECE EVACUATTON SYSTFM

T-130

otL
K

( l

1r1J
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ENGINE RPM = 1200

COMPRESSOR RPM = 1200

CONTROL

COMPRESSOR: K-20O

-Æ DRIVER: KD-200

cooLER. 
^c-21 

o / 21 1 / 21 2/ 22o / 23o

ENGINE

COOLER FAN SHEAVE

ENGINE
SHFAVE IDLER SHEAVE

JACKSHAFT
SHEAVE
(ENGINE END)

JACKSHAFT SHEAVE
(cooLER ÉND)

CONTROL PANEL

COMPRESSOR

FAN DRIVE SHEAVES
ENGINE & COMPRESSOR COUPLING

1¡178 HP HAMBURG COMPRESSOR PACKACE

CONTROL PAN€L COUPUNG AI'ID ORTVE DETALS

MECHANICAL FLOYVSHEEÎ

44OEasi-LdkeRoad,
Podal Bag#Z
Alrdrta, AlåÉ,,la

CanadaT4B2CS

APACHE CANADA LIMITED

D-MFS-9940+- 1 00 I
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1478 HP HAT¡8URG COMPRESSOR PACKACE

BUILDING TMUTIES
MECIIANICAL FLOWSHEEI

EF-2{J¡y'B H-21o^/A
EXHAUST FAN

M/N: ET-12-2
xÞ,120/1/60

.auroNc--HEAlESS
RUFFNECK XL 416-575360-15 kW

575V 575V

f-OPERABLE +
DOOR DOOR

WINDOW

I

tr H-240A
H-2408

/'r 1
\

COMPRESSOR
+ WALL

VENT
LOW

CYLINDERS

WALL +
VENT
LOW

H-2408

EF-211A 2 TON

CRANE

EF-2418

-l

wtNDow +
Q CoMPRESSOR

CYLINDERS

I

I
I

I

+WALL
VENT
LOW

@
&
@
fê\-
EY

40'¿

1
BËÁCON

BUILDING FIRE AtlD GAS DETECÍ|ON
wTNDOW

J
DOOR +

<-OPERABLE
DOOR

PßOPAKù
440 East Lake Road,

Po&al Bag#2
A¡ñtiø, Albeftd

CanadaT4B2C3

(J
J
o-

APACHE CANADA LIMITED

D-MFS-99404-100 1
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: |r

OONIROI. PANEL

@rhlñt
OI6¡

@r
6l
o¡

@rg
d

@3r-
a

2¿¿4rl

wtNDow

¿

0q|8r.8
DOORS

\
C

f
BÈ$¡lC,=I02

SHIPPING DIMENSIONS:
fiDÏH;
LENG'fH:
HflGHT:

7160 mm
12087 mm
6020 mm

TOTAL SHIPPING wElGtiTr
(rNcL 810G., SrEEI- PIPING). 

COOLER NOT INCL

70,000 kg

t a¡vmoHs ARE FRoM Ì.0. IYF

€
KC-fO1

sooo)|î 0
WNDOW trlN00w

Srcsrl !!!srl:\

Er@

{

aat'
ol=

t
OOUBTE
DOORS

Àc-2 I O / 71 1 I 21 2 I a2O I 2Ð

n
ll
,l
,l
,l
,l
,l
tt
,t

rF¿Z¡

T
ol
d

tttlu

SERVICEstzL
-LrâÊÍ
-s taIFTö9
-5n5ÂRF

-t 5nII NRÄN

-t 5fl.I FÀN FIIFI ôÀs SUPPIY
EIFÂN SIAPT GLS STIPPLY
waqrF flfl P{tuP ouT

MAJOR COMPONENTS

coMeSE sflB:
DRSSSER RA¡\¡O 6HoS ¡r rHROw' 3 SrAGE

OB¡GB¡
WAUKESTIA L7O+2GL

COOIB¡
AERIAL COOLER PRoPAI( t-S1r-l-15€-3t2-F

SCRUEBERS:

!l=.L0Q lst STG.: 815o r 1950 S,/S r 4516 kPog
v-tio znd sTc.: 660ø x 1626 s,/S x 4516 kPog

kl¿O Sr¿ STG.: 5080 x 1473 S./S r r¡067 kPqg

.BOTnfS:

STAGÊ ¿'
]lá¿t SUCTION: 6t0ó x 1778 S/3 x 4516 kPog
ll=122 otscrnnce +5?o x 2235 S.1s r 4'l+7 kPog

sfacE #2
!¿=L2¡¡ SUgnoN: 457É r 914 S/S x,4516 kPog-
V-t24 DTSCHARGE. ¡i{)6C x 1016 S/S r 8908 kPog
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SHOP NOTES:

GENERAL NOÍES:

1. APPROX. IYEIGHT OF SKID: STEEL: 21'950 kG

(NOT INCL. CRANE) CONCRETT: 9400 kG
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