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Discrete l/O lVlodules

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 meeß all performance and safety requirements, including
any applicable laws, regulations, codes and standards.

The illusrations, charts, sample programs and layout examples shown in this
guide are intended solely for purposes of exarnple. 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 . l, Safety Guidelines for the App lìcatíon,
Installatìon, and Maíntenance of Solíd-State Contrcl (available fromyour local
Allen-Bradley offrce), 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 Compan¡ Inc., is prohibited.

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

ATTENTION: ldenlifies information about practices or circumstances
lhal can lead to perconal injury or death, property damage or economic toss.

Attention statements heþ you to:

. identify a hazard

. avoid the hazard
o recognizetheconsequences

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

2

Ï

?
o

Pûlbaüon 17¡1S5.3
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Discrele l/O Modules 5

Overview

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

o install the module into a chassis

. wire the module's terminal block

o install the Octal FilterLabel

lnstallation

?
a

II|ITtsNTION: Never install, remove, or wire modules with power
applied to chassis.

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

-r\,..e

'i.. ;#Y l. Ixsurnedpower.
2 Allpdruilboadof moú¡lewih dasb

caílg'ide. (A)g SEde homod¡lehtohedtasist¡tülhe
bollom hùs þd¡ into place. (B)

¿L Rilûshêuiresdoun ad awaylrcmha
nroûb, seardrng hem wü he trio üe. (C)

5. To loep he ôassis fiee fiom deùds, corer
atr urused dots$hCad SlotFlllet Calalog
ìtumborl71&tl2
To nmove lhe moû¡lq ptess and hold üe
¡noú¡le dease localed on eadt sdf-lo*|ry
bb,andslkþlhe moü¡le oul ol üteüassls
sþt(D) S¡ol I /

A

nar.ll4AWG (2 nrn2l
mar 2win¡ perlernhal
rnü. lorqþ: 0.9 Nm (8 h.lbsl

I

c

I
Ð

a
C¡crÉ

R¡bllcaüm 174ô5.3



6 Discrete l/O Modules

Specifications

General UO

Table I
Speclficatlons for All Discrcte Modules

Operating Temperature OoC to 60"C (32'F to 140"F)O

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

Operating Humidity 5% to 95% (noncondensing)

Noise lmmunity NEMA standard ICS 2-230

Vibration (Operating ) Displacement0.0f 5 in peak al5-57l.lz
Aæeleration 2.5Gs at 57-2000 Hz

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

lsolation
@ 1500v

Agency Certificalion . UL listed
. CSA certified
. CE compliant for allapplicable directlves

wñen prcducl o packaging is marked

Hazardous Environment Class@ Clæs l, Dlvision 2 Hazadous Environment
u1.A196, CSA

Exæptions are ind¡cated wih certain moduþs.

Elecüooplicalisolation belween l/O teminals and conlrol logh.

Some modules are c-lassiñed Clæs l, Division 2 by CSA only æ shown in üe specificaton table for ü¡e

respectlve module.

* S\.:ì
. .1

, ^--t

@

@

CÐ

Rùllcaüon .1746.5.3



Discrete l/O Modules 7

1*
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Specifications

Ifeat 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*
conhol systern. For details on how to calculate total heat dissipation, refer to the

SLC 50A Modular and/ar Fìxed Hardware Style Installatíon and Operation
Manual (Publication Number 1747-6.2or 1747-6.21). Please note the following
definitions:

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

field wiring point when energized at nominal voltage.

o Mínínum Wans - the amount of heat dissipation that can occur
when there is no field powerpresent.

o .TotalWans - the watts per point plus the minimum watts (with
all points energized).

Table 2
lnput Module He¡t Disslpation

Cehlog llumbers Total Watts

1747-1 4 1.30

1746{A8 2.40

1746{416 4.80

1746-188 1.90

1746{816 3.60

1746{C16 3.9s

174S1G16 1.00

174&1H16 5.17

1746-tM4 1.60

174&tM8 3.10

174ô¡M16 6.00

174StN16 6.00

1746-n816 s.60

t74&tw16 3.60

1746-M8 .90I
3.600.20 0.425

0¿500.20

0.4250.ã¡

0.¡[250.æ

0.35 0.425

0.4250.35

0.2500.35

0.1750.35

0.2170.32

0.02 0.700

0.22 0.425

0.4250.20

0.2500.20

0.27 0.425

0.2500.27

0.n 0.175

lllnlmum WattsWatls per Poinl

l7¡f6-M16

R¡bfica$m 174&5.3



8 Discrete l/O Modules

Specifications

Heat Dissipation (continued)

Table3
Oulput llodule Heat Dissipation

Catalog Numbers

1746.0A8

174e0416

174604P12

17¡f6OBg

r7460816

17460816E

174&OBP8

174608P16

174eOG16

17460V8

1746.ovr6

1Z[60\rP16

r7460W4

r7r6€w8

17460W16

l746OX8

Trtfc 4
Comblnatlon lnput/Output Írlodule Heat Dlsslpaüon

Gah'log Numbcrs

17¿fSlO4

174eþ8

174StO12

Total lVatb

9.00

9.30

10.8s

6.90

7.60

3.07

3.08

6.26

6.90

7.60

6.26

1.90

3.70

5.70

8.60

Total UIath

1.60

.50I
€+

'1:

iir

3.00

2.5900.825

5.1700.033

2.59)0.138

1.3100.133

t.2500.310

1.4000.388

0.6750.n5

0.9000.091

t.2500.310

0.67s0.300

0.6750.150

1.4000.388

0.6750.n5

1.8501.000

1.8500.462

0.9251.000

lllnimumlïatbWatt¡ pcr Polnt

2.130.27 W input point
0.13Íl peroutpd point

r.38027 gu inputpoint
0.133 perouþut point

0.75A.27 gu input point
0.1t3 peroutput polnt

lllnlmum WattsW¡tlc pcr Polnt

Pü[caüon 17,[S5.3
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Discrete l/O Modules I

Specifications

Input Modules - ac

Table 5
Specilications for Discrete lnput Modules 1746-144, -148, and -1A16

Description: Specftication: 17¿l&

Voltage Category 100/120V ac Signal lnput

Number of lnputs

Points per Common

nl6(D

16

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

Bad<plane Curent
Consumption

0.04

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

CIf State Voltage (max.) 30V ac

Off Shle Current (max.) 2mA

Nominal lnput Cunenl al 120V ac 12 mA

lnrush Cunent (r.rJ@ 0.84

lnrush Cunent Tme Duralion (mac) 0.5 ms

@ 
Removable Termlnal Btock

@ 
An ., lnput device must be compatble wiür SLC 500 input c¡rcuit inrush cunent. A curanl limiting resislor

cm be used to llmilinrush cunent however, he operatirp charactedstiæ of üp ac hput circult ttillbe
alected.

16

0.0854

-*\
i' ,3r

24V

0.05040.03545V

I4

I4

tA8tA4

Publlcaüon l7l&5.3



10 Discrete l/O Modules

Specifications

Input Modules - ac (continued)

Table 6
Specifications lor lnput Modules 17{Slll4, .1M8, and -1il16

Description: Speciflcation: 17{F

ffi6(D

Vollage Calegory 2001240V ac Signal lnput

Number of lnputs 16

Points per Conmon t6
Operating Voltage 170-265V ac at 47-ô3 Hz

Bacþlane Current Consumption 0.085A

0.04

Signal Delay (max.) on=35ms
olf = 45 ms

Off Stale Voltage (max.) 50V ac

Otr State Curent (maxJ 2mA

Nominal lnput Current at 240V ac 12mA

tnrush Cunenl (r.,,.)@ 1.64

lnrush CurentTme Duration (max.) 0.5 ms

O 
Removable Teminal Bþck.

An ac lnput device must be compatible with SLC 5@ input circtit lnrush cunenl. A cunent limiling resislor
can be used lo limit hrush cunenl; however, üre operating cùanctedstiæ of üre ac lnpul c¡rcu¡lwill be
aflec'ted.

':iJ

@

24V

0.05040.03545V

I4

I4

lfrlSm4

Publicalion t7¡[6-5.3



Discrete l/O Modules 11

Specifications

Input Modules - dc

Table 7
Speclflcations for lnput llodules 174SlB8' -1816,'lT816' and'1C16

tlescdption: Speclficatlon: 174&

Voltage Category

Number of lnputs

Points per Common

Operating Voltage

lcl6(Ð(Ð

¿ßV dc
Signal lnput (sinking)

16

16

'-:3\
i ,i$

Bacþlane Current
Consumption

SlgnalDelay (mu)

Off State Voltage (max)

Off State Gurrent (maxJ

0.0504

0.04

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

(sinking)

on =4 ms
off=4ms

10.0Vdc

1.5 mA

4.1m4 @48Vdcl,lominal lnput Cunent

@ 
Removabte Teminal Bloclc

@ t** slgrral dehy br hese modules: 9¡ = 0.1 ms, OFF = 0.25 ms at 24V dc.

@ 
Use lD Code 0509 wtren configuring your syslem uiü programming software or tre Hl'lT.

8mA@24Vdc

lmA 1.5 mAlmA

5.0v dc

on = 0.3 ms
off = 0.5

r.@
ofr=8ms
on =8 mson=8nT¡

off =8 ms

24V

5V

10-g0V dc (sinking)

16I 16

16I 16

24Y dcSignal lnput (sinking)

lB16(DtB8 FBl60

R¡blicaüon 174S5.3



12 Discrete l/O Modules

Speciflcations

Input Modules - dc (continued)

TaHe I
Spe+ifications for lnput ftlodules 17f&1V8, -M6, and -lTV16

Descrlptlon: Specification: 17{S

Voltage Calegory 24V dc Signal lnput (sourcing)

Number of lnputs

Poinls per Common

Openating Voltage 10-30V dc (sourcing)

Bacþlane Curent
Gonsumption

SignalDelay (max.)

OflStateVoltage (muJ 5.0V dc

Of State Current (max.)

Nominal lnput Cunenl at 24V dc 8mA

O 
Ferpvable Terminal Bloclc

@ typi,ø ,,gnaldehy for ürese modutes: ON = 0.1 ms, OFF = 0.25 ms al 24V dc.

0.04

rwl6(D

16

16

0.0854

on = 0.3 ms

off =0.5 ms@

1.5 mA

/q
Ë

lmAlmA

off=8ms
on=8mson

off
ms
ms

=8
=8

24V

0.08540.05045V

16I
16I

M60tv8

Publbaton 1746€.3



Discrete l/O Modules 13

Specifications

lnput Modules - dc (continued)

Table 9
Specifications for lnput Modules 1746-1G16

fÞscription:

Voltage Category

Nurnberof lnputs

Poinls per Common

1746.tc16(D

5V dc TTL Signal lnput (sourcing)

Operaling Voltage 4.f5.5V dc (sourcing)
50mV peak lo peak ripple (max.)

Bacþlane Current
Consumption

0.04

SignalDelay (max.) on = 0.25 ms
off = 0.50 ms

Off State Voltage (max.) 2.0V dc@

Of State Curent (max.) 4.1 mA

Nomind lnput Cunent at 5V dc 3.7 mA

Femovable Terminal Block

TIL inpuls ars inverled (-{.210 rO.8V dc = tow voltage = True = ON). Use a NOT instruction ln your ladder
program to ænveñ to tradilionalTrue = High ¡ogic.

16

16

0.1404

ril:

@

@

24V

5V

Publication 174$5.3



14 Discrete l/O Modules

Specifications

Input Modules - dc (continued)

Table 10

Speciflcatlons lor lnput Modules 174S1N16

Description:

Voltage Category

Number of lnputs

Poinls perComnron

Operating Voltage

Backplane Curent Consumption

SignalDelay (max.)

OllState Vollage (muJ

Ofl State Current (max.)

Nominal lnput Curent

lnrush Cunent (max.)

O 
RemovablE Te¡minal Blæk

174StM6(D

24V addc Signal lnput

16

16

1O.30V dc (sinking)

10-30V ac

0.0854

0.04

on=15ms
ofÍ = 15 ms

on=25 ms
ofi=25 ms

3.0Vdc

3.0Vac

lmA

lmA

I mA at 24V dc

8 mA at 24Y ac

0.024 (ac only)

-€Òl"{¡ù'

fì

'y

ac

dc

ac

dc

ac

dc

ac

dc

24V

5V

ac

dc

RÈllcaüon 1746-5.3
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Specifications

Input Modules - dc (continued)

Table 11

Specilications for lnput ftlodules 17{SlHl6

Descrlption:

Voltage Category

Numberof lnputs

Points perCommon

Operating Voltage

Bacþlane Cunent ConsumPtion

Sþnal Delay (max.)

Of State Voltage (maxJ

Ofl State Cunent (max.)

Nominallnput Cunenl

1746-tH16@@@

125V dc Signal lnput (sinking)

16

16

0.0854

0.04

olt=9ms
off =9 ms

20.0V dc

0.8m4

2.15 mA @125V dc

2.25 mA @132V dc

Max. Poinls ON SimultaneouslY:
16 @146Vdcand30"C
12 @146Vdcand50"C
14 @132Vdcand55oC
16 @125V dc and 60"C

O 
RemouableTemhd Block

@ Ug lD code 0507 wtren ænfiguring your syslem wiür programmlng soltware or üre HFIL

@ 
lt t 

" 
krpgt module is conmc'led h parallel wiür an lndus{fue load, use surge suppressiol 

-ryrys¡ 
üre load to

protect lhe input module from damage caused by_reverse v-oþge. Hefer to llre SLC 5(l0 Modula¡ Haúryan

bjtfã iñsønúo¡r and Operation Mañual, publ¡cat¡on 1747ô.2,io¡ more lnformation on surga suppreslon

24V

5V

Range:
90-146V dc

Pub[caüon 171S5.3



16 Discrete l/O Modules

Specifications

Output Modules - ac

Table 12

Specifications for Output Modules 174&048, O416, -OAPI2

[Þscription: Specification: 1746-

Number of Outputs

Points per Common

Serating

Bacþlane Current
Consurnption

Mu. SignalDela¡ Resistive Load.

Off State Leakage (ru.)@
Load Current (min.)

Conlinuous Current per Point@

Conlinuous Curent
per Module (max)

@

1201240V ac Signal lnput

85-265V ac at 47-6Íl Hz

0.04

on= 1 ms/off = 11.0 ms

2mA

10 mA

oAH2o@(Ð@

12

6

0.3704

2.04 al30"C
1¿54 at 55oC
1.04 at 60"C

9.04 at30"C
6OA at 60"C

*€.-.'!!

$

o
@

On State Drop (max.) 1.2V at 2.04

Current per Point@ (max.) 17.0Afor25ms@

Removable Terminal Block.

A fused common and blown fuse LED are provided on his module. See pages 29 ürrough 36 for blown fuse

dlagnostiæ and replacement

Use l.D. æde 2803 wfren configuñng your system wth programmhg software or he HlÍL

C€rtiñed forClass l, Division 2 hazadous location by GSA.

Triac oulputs tum on al any polnt ln üre ac line cycle and lum off at ac line zero ctoss.

To lhnitüre Effec,ts ol leakage curEnl hru solld state ouþuts, a loadlng ræistor can be ænnected ln parallel

ruiür your load. For l20V ac operabn use a lSK lÀ 2W reslslor. For 24(}V ac operallon use a 15K fl 5Ì11

psislor.

Beælrrnanded wrge arypreæbn:For triac o@uts urÌrn sritdthg l20V ac hducfue loads rce Hanis

t etal.oxide Vadslor, model numberì/220MÆ4. Rebllo he SLC 5$ Moduhr Hadware Slyte lnstalhüoh
ard Operaüon Manual, publicatlon 1747€2, brmon hbmaüon on surgo stÐpnsslon.

Repaalarbilff is once every ls at 30oC. Repeatarbillty is once evety 2s al 60'C.

Surgo curant = 354 per æmmon for 10 ms.

@

rÐ

@

@

(Ð

@

@

10.04 fot 25 ms10.04 for 25 ms

1.50V at 0.5041.50V at 1.04

8.04 al30'C
4.04 at 60"C

8.04 at 30"C
4.04 at 60"C

0.504 at 30"C
0.254 at 60"C

l.0A at 30'C
0.504 at 60'C

24V

0.37040.,l8545V

I4

16I

0A160oA8

Publicatlon 174S5.3



Discrete l/O Modules 17

Specifications

Output Modules - dc

Table 13
Sþifications lor gutput Modules 1746-088, -0816' and OB16E

IÞscription: Specilicatlon: 1746'

Number ol OutPuts

Points per Gommon

Voltage Category 24V dc Signal OutPut

Operating Voltage (V dc)

Backplane Current

Consumption 0.04

Signal Delay (mu.). Resistive

Load.

Off State Leakage (t.r,.)@ lmA

Load Current (min.) 1mA

Continuous Current Per Point
@

Continuous Currenl Per Module

On State Voltage DroP (max.)

Surge Current per Point@

Removable Temlnal Block

oBl6Eo@

16

16

10-30 (souræ)

0.1354

1.0 ms
1.0 ms

1.04 at 30'C
0.504 at 60"G

8.04 at
0" to 60oC

1.0V al0.50A

2.0A for tO ms@

on
oll,'*.ç'. 

.

]J

@ 
Use the bllowirng l.D. code wtren configuring yoursysfern wiür prograrnning software orÜre HlÍT:

1746.08i6E =N20.
@ 

To l¡rit üre efiecls ol leakage cunent thru solid shre outputs, a loading resistor can be ænnected ln paallel

mltr your load. For üansistor ouþuts, 24Vdc openalbn, use a 5.6K ohm, 1f2 waü resistor.

@ 
Reconnenddsurynsuppression Forùansistorouþutswhen swildring 24Vdclnduc{e.lo^adsuæ a

I N4fl)4 diode revErsou¡ired across üe load. Refer to he SLC 500 l¡lodular HardrvarE Style lnstallalion and

Openat¡on Manual, publlcation 17478.2,f0r mom hbnnatlon on surge suppresslm.

Contínued on follow íng Page.

3.04lor 10 ms 3.04 for 10 ms

1.2V at 1.04 1.2V at 0.504

8.0Aat 30"C
4.0A at 60"C

8.0A at 30'C
4.04 at 60'C

1.04 at 30'C
0.504 at 60'C

0.504 at 30"C
0.254 at 60oC

on = 0.1 ms

otÍ = 1.0 ms
on = 0.1 ms
off = 1.0 ms

24v

5V 0.1354 0.2804

10-50 (source)

I 16

I 16

o88 ofi60

Pub[ca$on 174S5.3



18 Discrete l/O Modules

@

@

Fepeatability is once every 1s at 30"C. Repeatabil'rty is once every 2s al60'C.

Suqe cunenl = 32{ permodule for 10 ms.

I
o

AITENTION: 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
Modular and/or Fíxed Hardware Style Installatíon and Operatíon
Manual (Publication Number 1747-6.2 or 1747-6.21) for more
information on Eansient pulses and guidelines to reduce inadvertent
processor operation.

"æ
$

Pûlþation 174&5.3
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Specifications

Output Modules - dc (continued)

lable 14
Specilicatlons for Output Modules 1746O8P8, and'OBP16

tÞscrlptlon: Specificatlon: 1746.

Points per Gommon

OBPl 60@@@

16

16

r {+!¡-
:r!!

'. ¿'d

Voltagg Category

Operrating Voltage (V dc)

Bacþlane Current ConsumPtion

Signal Delay (max.). Resistive Load.

Off State Leakage

Load Cunent (min.)

Continuous Cunent per Poinr@

Continuous Current Per Module

24V dc SignalOutput

n.4-26.4 (source)

0.04

0.2s04

on=0.1 ms@

olf = 1.0 ms

1.5Aat30oC@
1.04 at 60'C

6.44 at
0" to 60"C

lmA

lmA

On State Voltage DtoP (mar.) 1.0V al1.0A

Surge Current per 4oAftx rc ms@

Removable Temlnal Blælc

@ nf module providæ fasl OFF dehy for lnducttue toads. Comparative OFF delay tirnes br î746OB8/OV8

and tZ46€BPldOVPl6, wtren switching Bulletin 100-8110 (24 watts sêaled) æntaclor, an:
|746.OBUOV8 OFFdelay= 152 ms; 1746O8P16/OVP16 OFF delay=47ms

@ I to.O rrmon and blown fuse LED a¡a provfded on ürls modub. Sæ pages 29 ürrough 36 for fuse bbwn

dagosfæ and rePlacemanl

@ An.Or*lfuse can be rced lo protect ürls moduls front $ort cftcuns. Recommended fuse ¡s SAI'IC)

lrQ4-3.15À 5¡20 mm.

@ 
Use üre tllotrktg l.D. code wtren ænfþulng your syslem wiür pþgranmhg soltwaro or üre HFÍtl

171&OBP8 = 2'Ií21 ard 1745OBP1 6 = ?921.

Contínued on followíng P48e.

4.04 for 10 ms

1.0V at 2.04

8.0A at 60"C

2.04 at 60"C

on = 1.0 ms
otf = 2.0 ms

24V

5V 0.1354

4

I
oBPso@@

R¡bllcaüon 174&5.3



20 Discrete l/O Modules

@

ø

@

@

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

To llmlt $e elfecls of leakage cunent hru solid state ouþuts, a loading resistor can be ænnected in parallel
with your load. For transistor outputs, 24Y dc operation, use a 5.6K ohm, f /2 watt resistor.

Reænmended surge suppression: For lransistor ouþuts when switching 24V dc induclive loads use a
1N4004 dlode revetse-wired acpss üre load (also see footnote g). Refer to üre SLG S00 lrlodular Hardware
Style lnslalhtion and Operalion Manual, publiøtion 17{l-6.2,f0r more lnformation on surye suppression.

Fast off delay for inductive loads is aæomplished wih surge supprcssoßr on the 1746OBP|6 and OVpt6
modules. A suppressor at he load is not needed unþss anoher ænhcl is ænnected in sedes. lf üris is üre
case, a 1N4004 diode should be reverse wired across he load. This defeals he fast tum ofi featurc.

@ 
RrpeafaOility is once every ls at 30oC. Repeatability is onæ every 2s at 60oC.

@ Surge cunent = 324 per module for 10 ms.

t
a

ATTENTTON: A transient pulse occurs in tansistor outputs when the
external dc supply voltage is applied to the output common terminals
(e.9., via the master control relay). This can occurregardless 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
Modular and/or Fíxed Hardware style Installation and aperatíon
Manual (Publication Number 1747-6.2or 1747-6.21) for more
information on transient pulses and guidelines to reduce inadvertent
processor operation.

.-*

Púhation 174ô-53
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Specifications

Output Modules - dc (continued)

Table 15

Specifications for Output Modules 1 745-OV8''OV1 6,'OVPI 5

Descrlptlon: Specilication: 174&

Number of OutPuts

Points per Common

ovPl6(D@(Ð@

16

16

Voltage Category

Openating Voltage (V dc)

Backplane Gurrenl

Consumption

24V dc SignalOutput

0.04

20.4-26.4 (sink)

0.2504

on = 0.1 ms@

off = 1.0ms
<Ë,u

I,t)#
Signal Delay (max.). Resistive

Load.

Off State Leakage (mar.) lmA

Load Cunent (min.) lmA

Continuous Current Per Point@ 1.5A at 30oC@

1.04 at @"C

Continuous Cunent Per Module 6.44 at
0o to 60"C

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

Surge Current Per Po¡nt@ 4.0Afor 10ms@

O 
RemouableTemhalBlæk

@ no modute provides fast oFF detay for induc'tive loads. Comparative oFF delay tlnBs t91!f!0oas/ov8

.n¿ rZæOtipf 6,OVptO wnen wrú*ring Bulletin 10&8110 (24W1 æntac'tor are: 1746€88/€VB OFF

dehy = 152 ms. 1746O8P16/OVP.|6 OFF dehy = 47 ms'

@ I fur.d rmmon and blown fuse LED are provided on üris moduþ. See pages 29 ürmugh 36 for blown fr¡se

dhgosllcs and rePlaæment

@ 
Use Ue tollowkrg l.D. æde rrylpn ænffgurlng pur system wlttr progn¡rilnhg sofrrrare or the HHT

iZ45.OVptô =Np,.
@ ønm.¿ br Chss t, Diviston 2 hazadous bcaton by CSA.

Contínued on followíng Page.

Publicatlon 17¡f&5.3

3.04 for 10 ms

1.2V at 1.04 1.2V al0.5A

8.04 at30'C
4.04 at 60'C

1.04 at 30"C .

0.504 at 60'C
0.504 at 30'C
0.254 at 60"C

on = 0.1 ms
off = 1.0 ms

24V

5V 0.1354 0.2704

10-50 (sink)

I 16

I 16

ov8 ovt6(Ð



22 Discrete l/O Modules

@

Ø

@

@

@

To limit he efiec'ts of leakage cunent hru solid slate ouþuls, a loading resislor can be ænnæled in paraltel
wilh your load. Fortraneistor outputs,24v dc operation, use a 5.6K O lÆw resislor,

Reænnended surge suppression: For transistor ouþuls wfren switching 24V dc lnduclive loads use a
1N4004 diode revenE-wired across the load. (also sæ lootnote 8.) Refeito üre SLC S00 Modular Hardware
Style lnstallatioin and Operalion Manual, publication 1747-ß,2,foimore information on surge suppression.

Fast off delay for induclive loads is aæomplished wiür surge suppressors on lhe 17¡16€Bpl6 and OVpl6
modules. A suppressor at üre load is not needed unless anoher conhct h ænnæied in sedes. lf üris is he
case, a 1N4004 diode should be reverse wired across üre load. This defeals he last tum ofifeature.

Repeatability is oncs every ls at 30oC. Repeatability is once every 2s at 60oG.

Surge cunent = 32{ per module for 10 ms.

ATTENTTON: A transient pulse occurs in transistor outputs when the
external dc supply voltage is applied to the output commõn terminals
(e.g., via the master control relay). This can occur regardless of the
processor havin_g power or not. For most applications, the energy of ttris
pulse is not sufficient to energize the load. Refer to the sLc s0õ
Modular and/or Fìxed Hardware style Installatíon and operæíon
Manual (Publication Number 1747-6.2 or 1747-6.21) for rnore
information on transient pulses and guidelines to reduce inadvertent
processor operation.

?
a

-î\.

v

R.ùÍcaüon 1746.5.3
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Specifications

Output Modules - dc (continued)

Table 16
Specilications lor Output llodules 1745'OG16

fÞscrlptlon:

Number of OutPuts

Points per Common

Voltage Category

Operating Voltage

Bacþlane Current

Consumption

Specilica$on: 1746-OG16O

16

16

5V dc TTt Signal lnPut (sinking)

4.5-5.5V

50mV peak to peak dPPle (max)

0.1804

0.04

Signal Delay (mu.). Resistive Load. on=0.25 ms
of{d).50 ms

0ü Slate Leakage (max) 0..l mA

Load Cunent (min.) 0.15 mA

Continuous Cunent Per Point 24 mA

O 
RenprableTerminal Blodc

@ TfL oupub are lnverted (0 to 0.4V dc = lory yoltago = True = ON). UsE a NOT inslnrction ln your hdder

program to ænveillo tradilbnalTrue = High logic.

24v

5v

R¡tücaüm 174&53



24 Discrete l/O Modules

Specifications

Relay Contact Output Modules

Table 17
Specilicaüons lor Output ilodules f 746OWq -0W8, -OïVl6, -OXS

lÞscription: Specification: 174&

Numberof Outputs

Points per Common

Voltage Category ac/dc Relay

ox80@

I

Openaling
Voltage

Backplane
Curent
Consumption

Signal Delay (mu.).
Resistive Load.

5-125

5-265

lndMdually
lsolated

0.08s4

0.0904 .ÊÀ"

;f

Off State Leakage
(max.)

Load Cunent (min.) 10mA at 5V dc

Continuous Current

per Point@

Continuous Current
per Module

@ 
Crnin d lor Chss t, Division 2 hazardous locatlon by CSA.

@ 
Remouabte Teminaltslock

@ neønnendr*, surge suppression: For relay contacl ouþuts consult he SLC 500 lnstallalion and
Oæration Manual (Publkntion Number 1747ô21. Connæ'ting surge suppßssors aqrss your exlernal
hdwthploadwillextendhe lib of SLC 500 rchyconhcts.

@ 
Tfre conUnuous a¡nqtl par module must be limiled so üre module powø dæs not exæed l¡14{l VÂ"

on = 10.0 ms
off = 10.0 ms

0mA

See relay æntacl rating tables (Iable 18 and Table t9).

@16.04 ac
8.04 /Common

16.04 ac
8.04/Common

8.04 ac
8.04 /Common

0.180A0.09040.045424V

0.17040.085A0.04545V

Vac

Vdc

I44

16I4

offi60@owsoow4o

Publlcation 1746-5.0
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Specifications

Relay Contact RatÍngs

Table 18

Relay Contact Ratlng Table for Qutput l¡lodules 174&0TV4' OW!' 'OYU|6

Voltages: Volt-Amperes

Break

Maximum Volts (ac)
180

Maximum Volts (dc) 28

Table 19

Relay Contact Rating Table for Output Module 1746-0X8

Voltages: Volt-Amperes

Ereak

Maximum Volts (ac)
360

Ma¡rimum Volts (dQ 28

@ Aeænnened surge suppression: For relay contact ouþuts consult lhe SLC 500 lnstallation and

eention Manual(Þubficatlon Number 1747.{,.21. Connæting surge suppressors aøoss yourexlemal

nðrrtive load willextend ths llfe of SLC 500 tehy ænhcts.

@ 
The ænf¡nuous ament per module must be limitEd so üre module power does not exceed 

.l4,t0 VÀ

@ 
For dc ,roltage applications, üre makeDrcak ampers ratinglor nhy æ{ads can be dele¡m&nd S divldng

2S VA by ürã aifuC Oc ,ollage. For exampþ, 28 VA + 48T dc = 9,TA For dc wllaç appha$ons les
üan 14ú fre ñårcroreat ratñgs for ralay contacls ønnol exceed 2À

28

,-_R
, ¡:i

\. eif

28

24 2.01.2@

125 0.22@ 1.0

240 0.757.5

15120
18002.5

1.5

BreakMake Make

@
Ampercs

Gontinuous
Ampereso

24 1.2@ 2.0

125 1.00.22@

240 15 1.5

30120 3.0
36005.0

Make MakeBnak

@
Amperes

Continuous
nmperes@

Publicalion f746-5.3
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Specifications

InpuUOutput Combination Modules

Table 20
Speciflcations for Combination Module 1746-104 -108, -1012

fÞscription: Specifications: 174F

Points per Module

Points per Common

o
@

@

@

tol2o@@

6 inputs

6 outputs

Voltage Category fl nputs) 120V ac

Openating Voltage (lnputs) 8F132V ac

Vollage Category (Oulputs) 100/120V ac Relay contact output

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

Bacþlane Current
Consumplion

0.070A

Corlified lor Class I, Dfuislon 2 hazadous location by CSA

See specÍficalions br Catalog Numberc 1746-lA4 and l7¿16€W4. Continuous Cunenl per 1746104
Module is 4.04. Continuous Cunent per i746-l0g Module is 8.0A"

Removable Teminal Blæk.

Sse speciñcalions for Calalog Numbers 1746-1416 and 1746€W16. Continuous Cunent per 1746{012
Module is 8.04

6

0.090A '=ç
.. df0.045A0.025424V

0.060A0.03045V

42

4 inputs
4 outputs

2 inpuls
2 outputs

þso@þ40@

R¡bücathn 17,f6-5.3



Discrete l/O Modules 27

Octal Label Kit lnstallation (for PLG Processors Only)

The octal label kit consists of an octal filter label and a door label. Use these

octal labels to replace the decimal labels that are attached to the VO modules.
Octal label kit is included with the VO modules and can also be obtained through
your Allen-Bradley disributor.

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.I

a

-=R
ti ,åJÈ

Applying the Octal Filter Label

1. Remove the octal filter label from its paper carrier.

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.

Apptying the Octal Door Label

1. Remove the octal door label from its paper carrier.

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

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

Pubftcaüon 17¡l&5.3



28 Discrete l/O Modules

Octal Label Kit lnstallation (for PLG 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 OctalLabels

Module Color Bar

Beveled Edgo

Removable
Teminal
Bt k

TerminalWiling
nax *llAllfG (2 mnÉl
mar.2 wlres peltemlnal
max. torquê: 0.9 Nm (8 in-lbs)

Upper Retaining Screw Maximum
Toque = 0.6 Nm (5.3 ¡n-bs)

Oc'tal Filter Label

t?lexxlx(oclx.l

OctalDær Label

.-.€h

,.l

<-
Lower Retainino Sórew Maximum
Torque = 0.6 ¡lñr (S.g ¡Ln-l¡s)

Eftr] EE]
Etftrrtrt
Ef cf El cl
El trÌ tr¡ tr]

EEEE
trtEcfE
trIEEE
EEE]E

octtt

P¡ôficatþn l7¡{6-5.3



Discrete l/O Modules 29

,r\
i rls"

Fuse Protection and Blown Fuse Diagnostics

This section describes fusing characteristics for the following modules:

. Catalog 1746-OBPI6

o Catalog 1746-OVP16

o Catalog 1746-OAPI2

Fr¡se Protection (1746-OBP16 and 1746-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 ouþut 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 properþ sized
to match your individual load characteristics.

Fr¡se Protection (1746-OAP12)

A fuse is provided on each common of the 1746-OAPI2 module (shown on
page 3l) for a total of 2 fuses. The fuses are designed to protect the module
from short circuit conditions. The fuse does not provide overload protection. In
the event of an overload on an output channel, it is likely that the ñ¡se will not
blow and the output device associated with thatchannel will be damaged. To
provide overload protection for your application, user supplied fuses should be
installed externally. Recommended fuse foroverload protection is SAÌ.I4 tlT.
Select the ñ¡se rating according to your load. Do not use HT fi¡ses rated higher
than 2.0 amps.

Blown Fuse Diagnostics

If the ñ¡se blows on the 1746-OBPI6, -OVPI6 or -OAPI2, the following occurs:

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

À A processor e¡ror will occur if JPI connects pins 2 and 3. (See Figure 2 on
page 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
Location ol Jumperc and Fuses for 1746-08P16 and -0VPl6

Læation lor 1746€8P16 Fuse (Fl)

ùrperlorproæssor
nolitication {JPt)

Læalim lor l746OVPf6 Fuse (Fl)

Blown FuseLED

Fmllfew

+,"
:S

;$

JumperSettinF and
Fuæ Replaæment lnlomaton

trttrlcltl cLtr¡clclEl B-t¡ttoo:.tr¡clErct u
g
E

oltfPt T

REPI.ACETIENÍ R'SE
UTTELR'SE@OTO
A4CAT. NO. r746-F8

l+-PROCESSOR@N.

2 <- pROCESSOR

FAIf,TS

3

JPl NNUES

WHENR'SEOPENS

r
I

L

I
I

J

lefr Side VietY

/
t

3

2

t

ñ,-.tr\Bltr/
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Fuse Protection and Blown Fuse Diagnostics

Blown Fuse Diagnostics (continued)

Figure 3
Locatlon ol Jumpers and Fuses for 1746{4P12

Jumper lorprcæssor
noliñcation (JPl)

FI

Blovm Fuse LED

I

î*
,*,*i/

F2

JurperSdllnçand
FuæReplacement

lnlomallon

c¡ ct cttt.EItrIEÊEt ct Et :-Etr¡E¡¡J
s
E

qJTPUT

REPI.ACEMENTR'SÊ
sAÌ't{H06.34

A-8CAT. NO. r74&F9

2æ PROCESSOR
FAULTS

3

JPI
t <- PROCESSOR

CONTINUES

U'HENR.|SEOPENS

r
I
L

Lett SldeVrefl

I

E-\0*ttr-;
Ll
:./

FmilView
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Fuse Protection and Blown Fuse Diagnostics

Processor Operation in Case of Blown Fuse - Processor Contínues

The factory set position for JPI is shown in Figure 4. For this JPI
configuration, the processor operation will continue if the module fuse blows.

Figure 4
JFI FactorySet Position (No Processor Notification)

JPI

3

2

1

- JPI is in Faclory Set Pæiltn.
Then is no prcæsornotÏcation
lorblonnlue.

174&0BPt6andOVP|6

32

174eOAPt2

'=k
jË

1

JPT

Publknüon 1746-5.3
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Fuse Protection and Blown Fuse Diagnostics

Processor Operation in Case of Blown Fuse - Processor Faults

The Processor Fault position for JPl 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 eror, note the

following:

o Processor operation halts and the processor fault light flashes.

o All outputs are reset to OFF.

. The processor major fault bit S:1/13 is set.

t Monitor processor status file word 5:6 for error 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
JPI in Processor Fault Notlfication Position

JPI

t<*- ., .5*.

: r,!$\- 
^é 3

2

I

l7¡16-0BPl6andOVPI6 JPI ls in ptoæssor Fau[
Posllim. Processor is notified
wftenfuseisblorm.

3 1

r74&OAPI2

Important: \ilhen using SLC 5/Û2, SLC 5103, and SLC 5/04 processors' a user

fault routine cannot be used to clear the rn4ior fault bit.

JPI

Publlcatlon 1746€.3
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Fuse Protection and Blown Fuse Diagnostics

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

I
a

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 OItr if the fuse
blows. If processor operation is allowed to continue after a
blown fuse, extreme care should be taken to ensure the safety of
personnel and guard against equipment damage.

For additional information on pnrcessor fault codes and user fault routines refer
to the following user manuals:

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 2l
Processor Operation AfterA Blown Fuse (|74SOBP16, -OVP16 and €APT2)

Processor
JPI Setto

Processor Faults

/ €\.
t. ."1¡*

SLC 500 Fixed,
sLc lot, sLc 902,
SLC 103, and SLC 5/04

Non+ecoverable error.
Processor operations stops
and all outputs resel to OFF.

No eror. Processor
c-ontinues with
1 746OBP1 6/OVPI 6 oulputs
de-energized. 1746-OAP12
oulputs, on the same
oommon æ the blown fuse,
are decnergized.

JPI Set to
Processor Continues

Púha$on 1746-5.3
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Fuse Protection and Blown Fuse Díagnostics

Recovery From Blown Fuse/Processor Fault/Processor Shutdown

Processor operation will stop under the following conditions:

? The ouçut module fuse blows due to a shortcircuit.
o JPI is set to the Processor Faults position þins 2 and 3 connected).

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

l. Follow firse replacement procedures shown on page 36.

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

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

4. Return processor to Run Mode.

For additional information on processor fault codes and clearing processor fault
bits, refer to the following user rnanuals:

o Yor¡rprogramming device's reference manual

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

Replacement Fuse Recommendations

Use the following replacement fuses - '

o I746.OBPI6/-OVP16 -Littelfuse#322010,104. This fuse is required to
maintain UUCSA rating. Replacement Fuse Kit is catalog number 1746-F8.
(5 fuses per kit).

o 1746-OAPI2 -Use SAD.I-O HQ 6.34 for replacement. This fr¡se is required
to maintain UI/CSA rating. Replacement Fuse Kit is catalog number
1746H) (5 ñrses per ki$.

Publication 174S5.3
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Fuse Protection and Blown Fuse Diagnostics

Fr¡se Replacement Procedure

To replace a blown fuse:

?
a

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

l. 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.

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

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

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

printed circuit board and sunounding electronics are not damaged.

o t746-OAPl2: Afuse holder is provided with each fuse. Simply grasp

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

3. Replace the fuse.

o 1746-OBPI6/OVP16: Center the replacement fi,¡se over the fr¡se clip and

press down. If a tool is used to press the fi¡se in place, apply pressure to

the metal end caps only, not the center of the fuse.

o. 1746-OAPI2: Insert a nerv fuse into the fuse holdeç align fuse holderon
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.

'-ñ,
I l:.!

*Jd.

Prôlbation 1746.5.3
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t'iÌ.
:, ,y'

Electronically Protected Modules (1746-081 6E)

Electronic Protection

The electronic protection of the 1746-0816E 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.

frnportanh The module does not provide protection against reverse polaxity
wiring or wiring to AC power sources. Electronic protection is not intended to
replace fuses, circuit breakers, or other code-required wiring protection devices.

EFUSELED

FrmtVlar
NOTE: There is
no jumper setting
on this module.

Short Circuil0verload 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 rhe
module. (power required: 5V dc via backplane and load power via an

external supply)

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

þrocessor) module.

Recovery From Channel Shutdorvn

1. Remove the SLC 500 system poìr'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 ouÞut channel and associated load.

Pr¡bllcaüon 1746-53
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Wiring Diagrams

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

LabetÍng for SLC/PLC@ Systems

ln 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 UO 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 pottion of the box. As shippedfrom the

factory the AO module lns a decínal address label on the inside 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 yourPLC system. Directions
on how to install the labels are included with the kit and on page27 of this
document.

Figurc 6
Declmal and Octal labeling for 16 Polnt UO
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ForPLC (oc'ta[
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IViring Diagrams

Input Modules - ac (continued)

Figurc 8
Wlring Diagrams (1746{M4'lM8' -lMi 6)
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i Ìrtliring Diagrams

Input Modules - dc

Figure
YUlring

I
Diagram (174S¡N16)

l ,..i

Flgurc 10
Wiring Diagram (l 746-188, .lBl 6, -lTBl 6, .1C16, .lHl 6)
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lViring Diagrams

Input Modules - dc (continued)
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Diagnm (1 7{6{V8, .1V16, {W1 6}
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Itliring Diagrams

Output Modules - ac

13
Dlagrams (1746-048, OAI 6)
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Wiring Diagrams

Output Modules - ac (continued)

Figure
ÌTlrlng

14
Diagram (17{SOAP12}
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Wiring Diagrams

Output Modules - dc

Figure
lUirlng

15

Diagrams (l 7{&088, OBPB, .OBt 6, .0Bl 6E, OBpl 6}
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Itliring Diagrams

Output Modules - dc (continued)

Figure
Wjring
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Diagrams (17{6OV8, -0V16, OVP16}
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Wiring Diagrams

Output Modules - dc (continued)

Flgurc 17
lVirlng Diagrams (1746 Oc16)

,,._<,._î\r

,. iJ 0ccoll

ouf 15

It

culil
qjf 13

olrf tr
It

Í¡
oufrI

oufT
ouÍüt

{t
0rrÍt

ot 12I
t

ottl0
vDc

Þtt
slc

-oc

+3lrê

$G

l7¡tÊOGt6
TIt OtlPUT(Low'True)

Pubhaüon 1746.,5.3



¡t8 Discrete l/O Modules

Itliring Diagrams

Relay Contact Output Modules

Figure
Iiliring
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Diagrams (1746 OW{ -OW8, -OfUf 6)
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Wiring Diagrams

Relay Contact Output Modules (continued)

Flgure
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Dlagram (1746.OXS)
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Wiring Diagrams

Input/Output Combination Modules

Flgure
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Diagram (174eþ4, -lO8)
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Itliring Diagrams

Input/Output Combination Modules (continued)
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Diagnm (1746.1012)
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lmportant User lnformation

Because of the variety of uses for the products described in this publication.
those responsible tbr the application and use of this control equipment ntust
satisfy themselve.s that all necessary steps lrave heen taken to assure that each

application and use meets all perfornlance and sat'ety requirements, includin-g

any applicable laws, r'egulations, codes and standards.

The illustrations. charts, sample programs and layout exarnples shown in this

-cuide are intended solely fbr purposes of exarnple. Since there are many

variables and requirenrents associated with any particular installation.
Allen-Bradley does not assume responsibility or Iiability (to include intellectual
property liability) for actual use based upon the exarnples shown in this
publication.

Allen-Bradley publication SGI-1.1, Safen' Guidelínes.for the Ap¡tlícatíon,
Ittstallutiott, cnrcl Muintenattc'e of Solid-State Contrcl (available from your local
Allen-Bradley offìce). describes some irnportant differences between solid-state
equipment and electromechanical devices that should be taken ittto consideration
whe¡r applying products such as those described in this publicatiorr.

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 considemtions:

ATTENTION: ldentifies information about practices or círcumstances

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

Attention statements help you to:

' identify ahazard

' avoid the hazard

' recognize the consequences

lmportanh ldentifies information that is critical for successful application and

understanding of the product.

ç*"
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?
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S u pplemental Prod uct I nfarmati on

as wellas for use in hæardous locations Actual CSA certificationCSA certifies products for general use

is indicated by the product labelas shown below, and not bY statements tn any usef documentation.

Example of the CSA certif ication product label CLTDil2
@ÀB.c,o

TEHP

CD I@

To comply wiür CSA certification for use in hazardous localions, the following inforrnation becomes a part of

the product literature for CSA*ertified Allen-Bradley industial conÍol products.

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

læations onlY.

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

certii¡ed lor use ¡n oiher edú¡pirent where the suitãbiliry of combination (that is, application or use) is

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

the highest temperature
Class l, Division 2

/- <ki-t¡,
l ì:iì CLIDN2

GP ÀB,C,O
TETPr

Temperature code ratin g

GE
@ -- Look for temperature code

rating here

The following warnings apply to producb having CSA certifhalion for use in hazardous locations.

?
O

ATTENTION: Explosion hazard -- 
. Su¡st¡tuiioh of components may impah suitability lor Class l, Division 2.

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

o Do not disconnect equipment unless power has been switched otf or he area is

known to be non-hazardous.

o Do not disconnect connætors unless power has been swltched otf or the area is

ñown io be non-nazardous. Secure àny user-supplied connectors hat rnate to

ôxternal circuits on an Allen-Bradtey product using screws, sliding latches,

threaded connectors, or other means such that any connection can w¡thsBno a lc
Ñèurtóñig.¿ lb) sepárating force applied for a minimum of one minute.

Pl-C is a registered bademark of Allen'Bndley Oorpan¡ lnc.

CSA logo is a rq$stercd [ademafi ol the Canadian StandadsAssociation

Publ'ration 4G4.1 -January 1993 PN9558@14



Oþ RocIcweII Automation

Allen-Bradley

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

Installation Instructions

What's in this Publication

use this puülication as a -euide wlren irrstallin-e a SLC 500'"
¡nodular chassis (1746-A4, -47. -A 10, or -A l3 series B).

Installation
\.#

lo:

I prepare for installation

I allow sufiicient mounting space

I install your 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

o

9

I

Reference

For this information: See page:

r) mounting dimensions l0
¡> specifications p
For additional insrallation information, see the.stc s00 Moclular st¡.le
Installatiott ctnd ope ratiott Manual, publicatio n 17 47 -6.2.

1



lnstallation lnstructions

SLC 500 Modular Chassrs

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

Prepare for lnstallation

Make sure you have these itelns.

M4 or M5 (#10 or #12) Hardware

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

star washer) for chassis mounting tabs

This chassis: Has:

1746-A4 4 mounting tabs

1746-A7 4 mounting tabs

1746-410 6 mounting tabs

1746-413 I mounting tabs

. phillips screwdriver

' drill
l:r

r.J
Documentation

For your:

¡ processor or I/O adaPter module
r power supply

' communication modules and/or I/O modules
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tnstallation lnstructions

SLC 500 AC Power SuPPIY

1746-A4. -47, -A10, -A13 Senes B

Allow Sufficient Mounting SPace

Important: Make sure you meet these mininrum spacin-e requiretnents.

Up to three SLC chassis can be connected (for a maximu¡n of 30 I/O slot.s).

>10.2 cm
(4.0 in)

'15.3 to 20 cm
(6.0 to 8.0 in)

Important: V/hen vertically connecting two 1746-Al3 chassis with a
1746-C9 cable, the space cannot be -ereater than 15.3 cm (6.0 in) tbr the cable

to reach fi'om chassis to chassis.

For dimensions of: See page:

lett side of allchassis 10

1746-44, -47 10

1746-A10, -413 11

\
J-

20230

3

H
7.7 to 10.2 cm
(3.0 to 4.0 in)

> 15.3 cm
(6.0 ¡n)

1746-C9

7

¡

Enclosure

>10.2 cm
(4.0 in)

> 15.3 cm
(6.0 in)



lnstallation lnstructions

SLC 500 Modular Chassis

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

lnstall Your Chassis

A,
ATTENTION: Be careful of metal chips wlre¡r 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.

Install the hardware for the top mountin,e tabs

.a

;:)

,,r *î1.
i ,i$

20288

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

,/ star washer (or SEM screw)

qrï

o

o

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, -413 Sertes B

A ATTBNTION: If the chassis nruunting tabs do not lay flat
befilre the screws are tightened, use additional w¿¡shers as

shims so that the chassis will not be warped by tightening the

screws. Warpin,g a chassis could darnage the backplane and

causÇ poor connections.

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

20289 =1.
.r!;Ì

,¡e/

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

20290

m

m
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lnstallation lnstructions

SLC 500 Modular Chassis

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

Ground Your Chassis

To properly ground your l/O chassis:

verify grounding confþuration

See page:

install a centralground bus

connect equipment grounding conOùcioi

connect equipment grounding conductor to ground bus

connect ground bus to grounding-electrode system

Verify Grounding Configuration

This fi,eure shows you how to run ground connections fro¡n the chassis to the

ground bus. Two acceptable grounding nrethods arc shorv¡l; we reconìntend
usirrg a ground bus because it reduces the electrical resistance at the co¡rnectio¡r.

6

7

7

I
I

rï'
1.-- Earth Ground

5.2mm? (10AWG)

Note: Keep wire length
as short as possible

2 mm2
(14 AWG)

,

..-''..

il
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2 mm2..
(14 AWG)

2mm2 /z
(14AWG)
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5.2 mm2(roAWG)

Grounding tulethod



lnstallation lnstructions

SLC 500 AC Power Supply

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

Install a Central Ground Bus

Each e¡rclosure must contain a central ground hus. The grourrd bus is the

conrmon connectiorr for each cha.ssis rvithin the enclosttre attd the

enclosure itself'. [f you have not already installed a central ground bus, see the

Intlustrial Automation Wiring urul Cxnttulin¡¡ Guidelínes. publication 1770'4.1.

Connect Equipment Grounding Conductor

Inrportant: Use the following infomration, along with the installation manual

f'or your pro-qranÌnlable controller, to,{r'ound the chassis and your I/O modules.

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)

Ì,{

20291

chassis mounting tab

ground lug with 5,2 mm2 (10 AWG) wire

7
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lnstallation lnstructions

SLC 500 Modular Chassis

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

Connect Equipnrent Grounding Conductor to Ground Bus

Colrnect an equiprnent grounding conductor dircctly frorrr each clt¿tssis tír

an individual bolt on the ground bus.

ground bus
mounting

ground bus

equipment
grounding
conductors ground

lug

tapped

\
Grounding-electroile conductor
to grounding-elechode system

washer
13271

../

hole

I \
star

bolt

.¡ f¡s,
::Í

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

a conductive opticalsubstrate (to block EMI)

' install a bonding wire for electrical contact between the door and the

enclosure; do not rely on the hinge

lmportant: 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-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 AIVG) copper wire
for the grounding-electrode conductor to guard against EMI. The National
Electrical Code specifies safety requirements for the grounding-electrode
conductor.

I



lnstallation lnstructions

SLC 500 AC Power Supply

1746-44, -A7, -A'10, -A13 Series B

lnstall the Chassis lnterconnecl Cable (optional)

To connect up to three chtssis together (tbr a nraxinrum ol'30 l/O slots).
install the ch¿¡.ssis irìterconnect cable lrelilr-e erttaching your power supply

SLC chassis where
processor will be installed

ffir

20292

lnstall Your l/0 Modules and Attach Your power Supply

Use the installatio¡t instructions/user rnanuals for your moclules to install them
i¡tto the chassis. Use the installation instructions fbr your power supply
(1746-P l, -P2, -P3. -P4. or -P5) to attach it to your chassis.

^ 

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

¿!\ . *ï:î:ïJii:åäî:î#,ï:'Jïuu'loge'lher
power supply befbre applying power.

Important: Series B chassis have a IMC¿ resi.stor between logic -ground and
chassi.s ground. When using a 1746-P3 dc power supply, foilow the grounding
instructions provided with the power supply to avoid unwa¡rted potentials across
the lo_uic ground of the SLC processor.

Earth
Ground

..

I

ümm0ütr

üffü

+ 24V DC
DC NEUT

GROUND

Chassis Ground

Controller
Ground

lnternal
Connection

1746-P3
SLG Chassis, Series B



lnstallation lnstructions

SLC 500 Modular Chassis

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

Mounting Dimensions

Left-side View (all ch¿rssis) 1746-^4

0.1cm
(0.0a in)

-lk

' 15.8 cm

oøp

1.1 cm Dia.
(0.433 in)

7.0cm.._
(2.76 in)

4.5 cm
(1.77 in)

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

0.55 cm Dia.

17.1 cm
(6.73 in)

0.55 cm Dia.
(0.217 in)

14.0 cm
(5.51 in)

1,,

I'
í

1.4 cm
(0.55 in)

17.1 cm
(6.73 in)

14.0 cm
(5.51 in)

(6.22 in)

lcm
in)

r- r+.scm -J(5.71 in) |

0,55 cm Dia.
(0.217 in)

1'
*È

23.5 cm

26.t cm 
(9.25in)

(10.28 in)

t746-47

1.1 cm Diä. 17.5cm
(6.89in)

.55 cm Dia.
(0.217 in)

4.5 cm

32.0 cm
(12.60 in)

(1.77 in)

36.6 cm
(14.41 in)

34.0 cm
(13.39 in)

O Dimensions with 1746-Pl power supply.

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

O Dimensions with 1746-P4 power supply.

ooø

cm
in)

15.8
(6.22 14.0 cm

(5.51 in)

_l

1.4 cm
(0.55 in)

8.L.. EE-..-,8

E
Lq

mE

u0E E]BH
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lnstallation lnstructions

SLC 500 AC Power Supply

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

t746-^t0

oøo

1.1 cm Dia.

(0.433 in)

0.55 cm Dia.
(0.217 in)

0.55 cm Dia.
(0.217 in)

_14.0 cm
(5.51in)

48.1 cm
(18.94 in)

. --. 14.0 cm
(5.5f in)

- --rL5'5
[ö\o'

cm

7 in)

11rl

'.'':.'lfi' mn-'_ rn'nÊ"-mñ_ 'ñ-*- ffi_ n-'

15.8 cm
(6.22 in)

17.1 cm
(6.73 in)

14.0 cm
(5,51 in)

T"
I

1.4 cm
(0.55 in)

14.0 cm
(5.51 in)

t

45.5 cm
(17.91 in)

43.5 cm
(17.13 in)

5.5 cm

..,¡

1746-^13

1.1 cm Dia.
(0.433 in)

0.55 cm Dia.
(0.217 in)

'10.5 cm
(4.13 in)

14.0 cm
(5.51 in)

ooø
17.1 cm
(6.73 in)

15.8 cm '
(6.22 in)

0.55 cm 14,0

(0.217 in) (5.51 in)
54.0 cm

56.0 cm .26

58.6 cm
(23.07 in)

O Dimensionswith1746-P1 powersupply.

ø Dimensions with 1746-P2, 1746-P3, or 1746-PS power supply.

O Dirnensions with 1746-F4 power supply.

1.4 cm
(0.55 ¡n)

o

u
llt

tüEE N El Nlü H
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lnstallation lnstructions

SLC 500 Modular Chassis

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

Specifications

SLC Chassis, Series B

1746-44 1746-47

dimensions (with tabs)-W x H x D

17 .7 x 17 .1 x 14.5 cm 28.2 x 17 .1 x 1 4.5 cm
(7.1 x 6.8 x 5.8 in) (11.3 x 6.8 x 5.8 in)

approxima te weþht (withoul nodules)

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

maximum backplane cunent

5.1V dc @ 104; 5.1V dc @ 104;
24V dc @ 2.884 24V dc @ 2.884

module slols

4

type of mount

Rlnel mgunt 
.

operating conditions

operating temperature:

storage temperaiure:

relative humidity:

panel mount panel mount

certifrcalnn

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

7

1746-410

39.7 x 17.1 x 14.5 cm
(15.9 x 6.8 x 5.8 in)

5.1V dc @ 104:
24Y dc @ 2.884

1746-413

50.2 x 17.1 x 14.5 cm
(20.1 x 6.8 x 5.8 in)

5.1V dc @ 104;
24Y dc @ 2.884

13

panel mount

-â"
i.,i

¡'/

10

0o to 60oc (32o to 1400F)
_400 to g50c (-400 to 1850F)

5 to 95% (without condensation)

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

LISTED ND. CONT. EO.
FOR HAZ. LOC 4196

OPERATNG
TEMPERAÏURE
cooE T3c

CLASS I, GROUPS A, B, C, AND D, DtV.2

12



& nocnwelt Automation

Allen-Bradley

SLC 5/O3*r 5lO4*', and 5/O5*
Modular Processors
(Catalog Number s 17 47 -L53 l, 17 47 -L532, 17 47 -L541, 17 47 -L542,

t7 47 -L543, 17 47-55 I , 17 47 -552, 1,7 47 -553)

Install ation Instructions

To Use Publication

lnstall your chassis

lnstallation du châssis

lnstallation des Chassis

lnstallazione dello chassis

lnstalar el chasis

lnstalar o chassi

1746-5.8

lnstall your power supply

lnstallation de I'alimentation

lnstallalion des Netzteils

lnstallazione dell'alimentatore

lnstalar la fuente de alimentación eléctrica

lnstalar a fonte de energia

1746-5.1

lnstall your processor

lnstallation du processeur

lnstallation des Prozessors

lnstallazione del processore

lnstalar el procesador

lnstalar o processador

lnside... Page

Englishsection ....... I

1747-5.27
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lD RocltweÍI Automation

Allen-Bradley

English Section

SLC 5/O3*, 5lO4'", and 5/O5*
Modular Processors
(Catalog Numbers 1747 -L53l, l747-L532, l747-L541,
t7 47 -L542, 17 47 -L543, 17 47 -L55 l, 17 47 -L552,, 17 47 -L553)

Installation Instructions

lnside...

lmportant User lnformation

ForMorelnformation . . .,

Required Tools and Equipment

Safety Considerations

lnstallation Procedure

Troubleshooting

Specifications . . .

page

2

3

4

4

5
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BalteryHandling,Storing,andTransporting ... . . 11



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 responsible for the application and use of this control equiþment must
satisfy themselves that all necessary steps have been taken to asiure 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 nor assume responsibility or liability (to include
intellectual property liability) for actual use based upon rhe examples shown in
this publicatio¡r.

Allen-Bradley publication SGI-l .1, Safet;¡ Guidelinesfor the Ap¡tlicatíon,
Installqtiott, cutd Maintenance of Solid-State ContrcI (available from your local
Al len-Bradley office), describes some i mportant di ff'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 wrirten permission of Allen-Bradrey company, Inc., is prohibited.

Throu-ghout 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

o avoid the hazard

r recognize the consequences

lmportant: Identifies inforrnation that is critical for successful applicarion
and understanding of the product.

2

, :!Í,,F

?
a

Publlcation 1747-5.27



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

* 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. rüy'e recommend that you read the related publications
listed below befbre startin*e up your control system.

Related Publications

Pub. No.

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

1747-6.2

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

1747-6.15

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

1747-cÐ1-1

How to Get More Information

Obtain lnformation By

oVisiting 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:

oFillout and return the User Manual Request Card that was shipped with

the processor.
oVisiting the Automation Bookstore at

http ://wrvw.theautomati on boo kstore.com

For

' 
*î¡

\ l,/

For

Fast response to a
specific question

Publications in
printed or CD-ROM
format

Multiple copies of a
manual

oVisiting the Automation Bookstore at
http ://www.theautomation bookstore. com

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

. rnediunr blacle screwdriver

. programmingequipment

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

Safety Considerations

?
a

ATTBNTION: 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.

o Enrcpe: Reference the standards found in EN 60204 and your national
regulations.

o IJnitecl sttttes: refer to NFPA 70F., Electrical Safety Requitententsfor
Ent P lo¡, ¿ ¿ Wo rkp I ac e s.

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

.,7
,ðr

Publication 1747-5.27
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SLC 5/03" ,5104*, and 5/05* Modular Processors

lnstallation Procedure

Install the Processor

Make sure system power 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
wrap after installing the processor.

ì

Supply }l bÈ.s

Card Guide

Processor
Release

Protective Wrap

Apply Power to the Processor

1. 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.

Power

:

Publication 1747-5.27



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

Power supply and LED lndicators

sLc 5/05

lndicates the LED is OFF.

lndicates the LED is ON.

lndicates the LED is FLASHING.

Status of LED does not matter.

slc 5/05

tl

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

sLc 5/03

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

1747-CPg cable from channel 0 of the processor to the personalcomputer

sedalport.

sLc 5/04

Connect a 1747-CP3 cable from channel 0 of the processor to the personal

computer serialport or use a 1784-KI, 1784-KTX, 1784-Kf2, or 1784-PCMK

card.

Connect a1747-CP3 cable from channel 0 of the processor to the personal

computer serialport or use a 1784-KI, 1784-KTX, 1784-KT2, or -PCMK card.

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

-€q.
:.'!.

I
i
i

RUN [f r-'l FOBCE

rlrF$l I I oH¿es

s¡rr-l I lnszse

RUN rl N FORCE

rurff I los+
e¡rrff I lnszse

FUNN T-] FORCE

rrrlîl I I e¡¡er
a¡TTf-'l I lnsesz

Publication 1747-5.27

Ethemet Card to an Ethernet hub using l0Base-T cable.
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SLC 5103*, 5/04*, and 5/05* Modular Processors

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

parameters of the processor:

Channel 0 Configuration Channel 1 Configuration

7

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

DFl Full-Duplex:
no handshaking
1200 baud (SLC 5/05 - 19.2K)
CRC Enor Check

duplicate detect on
no parity

slc 5/05

Ethernet

Replacing the Battery

Your SLC processor provides back-up power for RAM through a replaceable

tithium 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

allpower is removed from the SLC 500 power supply.

1. Remove power from the SLC 500 pot¡/er 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

memory.

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

connector location.

I
l.
i

DH+*:
57.6K baud
node address = 1

DH-485:
19.2K baud
node address = 1

slc 5/03 sLc 5/04

I
a

?
a

Publication 1741-5.27



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

T

White

Battery

Battery
Connector

Left Side View

lmportant: 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 ne\r/ battery into the battery retaining clips.

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

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

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

9. Close the processor door.

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

and transporting.

Ì,

Publlcatlon 1747-5,n
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SLC 5/03" ,5104", and 5/05* Modular Processors 9

Troubleshooting

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 and MicroLogix 1000 Instruction Set Reference Manual
(1747-6.15) may also be obtained from the sources listed on page 3. This
manual contains explanations and examples for the entire instruction set as

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 s/05
Specif icatio n to¡ 17 47 -

1553

Memory (words)

Maximum l/O Capacity 4096 discrete inputs / 4096 discrete outputs

Max. LocalSystem 3 chassis / 30 slots

Programming

lnstructions

Typicalscan Timeo 0.9 ms/K

Bit Execution (XlC) 0.37 ¡rs

Programming Software
SLG 5i03s and SLC 5/04s: RSLogix 500*, PLC-500 A.l. Series -
SLC 5/05s: RSLogix 500*

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

communicalion servicing. Actual scan times depend on your program size, instructions used, and lhe

communicalion protocol.

64K

99

i
I

0.44 ¡rs

1 ms/K

16K16K8K 32K16K64K32K

15411532Ls31 15521551Ls431542

sLc s/04sLc s/03

Publibation 1747-5.27



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

Communication

Conrmunication 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 ASCII)

. 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 Specifïcations

Description 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 for the SLC 5/03 processor
Power Supply Loading at 24V dc

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

Program Scan Hold-up ïme
after 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 Certification

UL listed
CSA approved
Class 1, Groups A, B, C or D, Division 2
CE compliant for all applicable directives

*\
.,t

t
I
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SLC 5/03* ,5104", and 5/05* Modular Processors 11

Memory Back
Up Option

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 5/05
(1747-L551, -552, -553)

Flash EPROM
1747-M11
1747-¡112

Battery Handling, Storing, and Transporting (Cat. No. 1747-BA)

Handling

1747-M11
1747-M12(OS302 only)

1747-M11
1747-M12(OSa01 only)

sLc 5/03
(1747-1531, -1532)

slc 5/04
(1747-L541, -542, -543)

T
a

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

cells could overheat causing burns.

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

resull and/or toxic, corosive, and flammable liquids would be exposed.

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

Do not short positive and negative terminals. Excessive heat can build up causing severe burns.

Storing

Store the lithium batteries in a cool, dry environment, typically +20"C to
+25"C (+68oF to +77oF) and 40To to 60Vo relative humidity.

Tbansporting

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

Publication 1747-5.27
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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 IAIA Restricted Articles Regulations of the International
Air Transport Association, Geneva, S wi tzerland.

lmportant: 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, compacting, or

destruction of case integrity and hermetic seal.

For disposal, batteries must be packaged and shipped in accordance with
transportation regr.rlations, 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.W.
rù/ashington, 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 rnaterial 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

';lli

?
a
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SLC 500rM Power Supplies
(Catalog Numbers 1746-pl, 1746-p2, 1746-p3, 1746_p4,
1746-PS and 1746-P6)

Installation Instructions
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lmportant User lnformation

Because of thc variety of uses for the products described in this publication' those

*rp""riUf" for the application and usõ of this control equipment must satisfy

themselves that all necessary steps have been taken to assure that each application

*ã u* meets all performaíce and safety requirements, including any applicablc

taws, regulations, codes and standards.

The itlustrations, charts, sample Progfams and layout examptes shown in this

grl¿" .r ¡"i"nded soleþ for purposis of example. Since there are many vuiables

ãnd requiregrents associated tnin 
"ny 

particular installation, Allen-Bradley does

iãi.rJo^"i"sponsibitity or liability(io include intellectual property liability) for

""tuul 
ur" based upon the examples shown in this publication.

Allen-Bradley publication sGI-l .1, safety Guìdelínes þr the Applícatíon'

Installatíon, âid Mo¡rtrn^ce of So|ícl-Siate Control (available from your local

Àkn-gr"¿i"y office), describes some important differences between solid-state

"quip¡¡"n,.nd "l""t 
o*echanical deviceithat should be taken into consideration

*Jtren appty¡ng products such as those described in this publication'

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

;rl'rþ; þrmission of the Allen-Bradley Company is prohibited'

Throughout these installation instructions tÀ¡e use notes to make you aware of

safety considerations:

ATTENTION: Identif¡es information about practices or

circumstances that can lead to personal injury or death, property

damage, or economic loss-

Attention statements help you to:

r identiSahazard

r avoid the hazard

r recognize the consequences

lmportanü ldentifies information that is critical for successful application and

understanding of the Product'

I
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AIlen-Bradley

SLC 500rM Power Supplies
(Catalog Numbers lT 46-p l, t7 46-p2, 17 46-p3, 17 46-p4,
1746-PS and 1746-P6)

Installation Instructions

Overview

Install your po$,er supply using these installation instructions. The only tools you
require are a Flat head (I/8') and a phillips head (l/4", #2) screwdriver.

Safety Considerations

This-equipment is suitable for use in Class I, Division 2, Groups A, B, C, D ornon-haza¡dous locations only.

^ 

ATTENTION: Erectrostatic discharge can damage inregrated circuirs or

^/ I \ 
semic-onductors if you touch backprane connector pins. ronow theser-. gurdel¡nes when you handle the power supplies.

¡ Touch a grounded object to discharge static potential.
. Do not touch the backplane connector or connector pins.
. Do not touch circuit components inside the power supply.
. If available, use a static-safe work station.
. rüy'hen not in use, keep the power suppries in their static-shierd

packaging.

A ATTENTION - Explosion Hazard:

. substiturion of components may impair suitabirity for CIass I, Dvision Z. Do not l"p]".g co-mponents or disc-onnect equiiment unters po*"r t 
"sbeen switched offand the area is known to be non_hazardous.

. Do not connect or disconnect connectors while circuit is live untess
area is known to be non-hazardous.



lnstallation lnslructions

SLC 500 Povrer SuPPlres

lnstall the Chassis lnterconnect Cable (Optional)

To connect up to three SLC 5001'r chassis together, install the chassis interconnect

c"Ut" Urfor" installing the 1746-Pl, 'P2,'P3, 'P4, -P5 and -P6 power supplies'

Slide the power suPPlY in until
power supply to the chassis.

For mors inlormalion, see lhe

SLC 5A0 ModularStfe
tnslatlalion nd OPeration Manual

(publication 17 47'6.21.

20t52

it is flush with the chassis. Then fasten the

201$r

Use these screws to faslen the

power suPPlY to lhe dtassis'

StC500ôEUA

æt52

Power SuPPIY lnstallation

l.Alignthecircuitboardofthepo\^,ersupplywiththecardguidesontheleft
side of'the chassis.

i-*\f

2.

I

2



lnstallation lnslruclions
SLC 500 Porvcr Supp|es

Power Supply Wirlng

l- Place the input vortage jumpcr to match the input vortage. (This does not
apply to the lz46-p3, -p5 and -p6 power suppiies whici ¿o nor have ajumper.)

A ATTENTION: Set the input jumper beforc applying po$,er.
HazardousroJt"g: is preselt õn eiposø pins wnãn frïeris appriø;
contact with the pin may cause injury to personnel.

Clhloûltmù..
17{6+r &Er

ln'prSstüt

o-:
tStSA/¡ .

C{dogl¡¡dÌù.r
t7a&P{

GROUND

F¡¡r

lqnælôlr

2002¡10Ìbls

F-o-i
Iä"

-r
lc=þ I

2. connect the ground screw ofthe power suppty to the nearest ground or
ground bus. use a #I4.AWG w_ire and teif tire reads as srrortîs possiura
The t746-P4 is shown FI."y: Refer to page 6þr specíat i¡ini'-"
consideratíons for the I 246- pJ.4

Y

NeanstGroundBus

3

ffi

c¡ ÞofiE¡

H

o P('lvcn

I



lnslallalion lnslructions

SLC 500 Power SuPPltes

3. ConnectincomingPowcr'

ATTENTION: Turn

failure to do so could

CdelogNt¡rt€tr7&Pl ùP2

off incoming power before connecting wircsi

cause injury tõ personnel andy'or equipment'

CatalogNumbal?1SPíl

hcom¡ng
Poret

1ãtl240vac

VAC NET'T

cH sslsGROUND@

8'l32Vac

Jt,MPER

1?tÞ26$rac

*o^n,/
nomt 

\

+ 24V dc

DCNEUT

oHASSISGROUN0 @

+125V tlc

DCNEUT

cHASSISGROUND @

Pl
û¡mpcr
Seleclio¡t

C¡blogi&,Íùer l?1SPl

@

@

@

Cahlog Numbel t74ePs

CalalogNmbtr 174ÞP6

lncunlng
Power

lç
;r

PI
lncomútq
Pow

t1{5-l32rl7Þ2dt

I¡-NEI'TMT

cr{AsslsGROUND (Ð
,r**Or/
Püsr 

\

+1BV dc

ocNEt f
ct{AsstsGROIJND @

surges.

4
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lnslallalion lnstructions
SLC 500 Poiver Supptres

4. (Optional) For the l?4!-Pl,-p2,-p4, -p5 and -p6 power suppt¡es, use pWRour +24v dc and pwR our coM'ú¡"ars to power 24v dc senson andloads. The terminars on the r746-pr 
"i¿ tua-nprovide an isotated,nonfused 200 mA, 24y dcpower supply. The terminals on the 174Çp4provide an isolared, nonfi¡sed- lA,Z4i å" po*, supply. (The l746-p3power supply does not prov¡de for an exteinal power source.)

celalog
r74SPt

M/mber

.PaP5rP6 Calafog Numbe
lt46lP4

usaeower ( usøeowø (

@

@

o

slc 500 operation w¡th 24v dc user power 0vercurrent condition

l{o.
Recovery Procedure

174ùP1 Sedes A

1746.P2 Sedes A, B
user program

1746.P2 Sedes C
Reload usel pfogram

1746.P4 Series A
Conecl overcr¡nenl condillon

1746.Ps SEries A
Reload user pfogram

1746-P6 Series A
Conect overcunsnl condilion

Correcl overcunenl condilion

PWFûJl+21Vdc

PWROl,tÍCOlit

PIVR OuTr21Vdc

PWR OUTCOI.IMON

.T

5

continuesuset CPUshutdovm,24V dc

24V dc CPU continuesuser shuldown,

P/S CPU Faultshutdown,

24V & continuesusershuldown, CpU

CPU FaullP/S shutdown,

FaullP/S

Operat¡onsLc

t
o



SLC 500 Pou.'er SuPPhes

ATTENTION: Any vottage aPplied to the 1746-P3 DC NEUT terminal

will be present at the SLC logic ground and the Processor DH485 port.

To prevent unrvantd potentials across the logic ground of the controller

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

DC powersource must be either isolated from the SLC chassis ground,

or connected to earttr sround.

SLCS00Chsb
rr¡ô.Pit

ft¡¡cDCPowrrSomr Doo.

E¡tñCdtl' E¡l¡ôtuC

$CSeCh¡e*
rl{&Pl

P¡ocr¡s

n

t ing¡r *tr b lccomt¡tmded
hTÜl.îllll DCNEUT¡ìd
Chåssb Goúd d ûÊ rlotnd
Domr$úß4,

Important: SLC 500 Series A chassis (l?46-44, -47, -Al0' and -Al3)

manufacture d beþre November 1992 have a resistor between the logic ground and

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

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

the location of the resistor. sLC 500 series A chassis (1746-^4, -47, -410, and

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

resisior. SLC 500 Series B chassis have a IMO resistor that limits the cunent

betwecn logic ground and chassis ground.

Proðssof

0oo,

E¡,lñGn ú

6

+2avô @
0C!¡oúl@

ffiäî ffi?

ruUs¡¿@
I'ldU¡€d@
+21Vth ^
DCNrú -4

Fûr

n
Þl{ð

StCtogbGrot¡td

I ¡¡$ffiril{¡r"il ¡¡

ffi?

¡UUs¡@

mUn¿@

+zlVrþ @

OCt¡,1 @

0ll{6
Plrf

n S¡,Cto0.GlDl'îd

Chassis G¡ornd

R.ddoû

t¡I $til4tr. ¡lI Irg



lnstallation tnslruclions

SLC 500 Porver SuPPIies

5. Remove the Protective labcl'

Physical Dimensions

Controllen l7{&

ær52

Helght:
mm(lnf

P1

P2

P3

P4

P5

P6

140 (5.51)

l-\ 8s (335) 140 (s.51)

110 (4.33) r45 (s.70)

8s (33s)

65 (2.s6) 140 (5.s1)

Length:
mm(in.)

Deoth:
mri¡(¡n.)

7
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SLC 5C0 Pq!.,er Supptre s

uil
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General Speclfications
Descdp$on: Specllicallon: lZ{6.

Typbatthe
Pouer
Requir€mert

Mar¡rxfli
lnrush Grenl

lnlemal
ûJnent
Gapaqly

Fuse

Protectior¡@

24V dc User
PowerCwrenl
Capaciy

Fuse is soEercd hplace.

P6

3tr601/ dc

r00vA

al5Vdc
0.96Aal
24V dc

200rnA

t&30Vdc

OoC lo
60'c(3æF
to 140"Q@

204

24Vdc Usor
PowerVoltage
Range

openlûB
Tempenlun

Amb¡snt

Hazardoæ
Erw¡mmenl
C€rlifualþn

Cedilicalion UL [sted
C-uL or CSA ærüfied (æ indicaled by product or pa*aging martings)
CE æmpliæt lor a[ applicable direc{iires

Chss I
Division 2

o

@

@

@

@

@

The combinal'ron of a[.o_r!put power (5 volt baclglane.24 volt bacþlane, and 24 volt user
source) cannol exceed 70 Wa[s.

Powet snrpply fuse is intended to guard againsl fire hazard due lo shod circr¡it conditions. This
¡use may not proled lhe supply fiom miswidng or excessive transient in the power Íne.
Equivalent fuses: 250v-34 Fuse, Nagasawa uLcHrML-3. or BUSSMAN AGC 3
Equivalent fuæs: 250V-34 Fuse, SANO SOC SD4, o¡ BUSSMAN AGC 3

Ëquivalent fuses: 125v-54 Fuse, Nagasawa uLcs-6lML-s, or gussÀ,lAN AGC 5

Curent capacity derated 5% above 55"C

8

0'Clo
60"c (t2.F
to tæ"F)@

()oC lo 60"C
(32"F lo
t40"F)
no deraling

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

lÞ30Vdcæ.ç27.6U&l,lolÁpplirxblel8-30Vdct8-S0V dc

2mmArAoNol Appficabló2mmA

1746f3 or
qutualent@

t7¡l6f2or
equinlent@

200m4

l746.Fl or
equlnhnt(Ð

5Âat5Vdc
0.964 at.
24V dc

l0.0Aat
5l/ dc
23&{ d
24V&o

3.6Aat 5t, dc
0.87Aal
Z1V dc

5Aat5V dc
0.964 at

.24v dc

2AEtSVdc
0.164 at
21V dc.-

æA454æA20A204

85 VA24AVA90vArævAr35VA

90-t46Vdce6.ßa
rlÞ265\ræ
47{l}lu

192-28.8Vdc8*13?t
lïÞ265ì/æ
17{ll tlz

85-tæ/
17ll"€651/ ac
¡17-63 tE

P5PIP3nPI
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AIIen-Bradley

SLC 500 
* Modular Chass¡s

(Cat. No. 1746-A4,-A'1, -410, and -Al3 Series B)

Installation Instructions

fnside...
English Section
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lmportant User lnformation

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

those responsible fbr 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 saf'ety requirements. including
any applicable laws, regulations, codes and standards.

The illustrations, charts, sample programs and layout exarnples shown in this

-uuide ¿rre 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 exarnples shown in this

publication.

Allen-Bradley publication SGI- I .1, Sa.fety Guídelínes .for the Applicaríon.

Instctllcttiott, cntcl Meintenanc'e of Solíd-State Control (available from your local

A ll en- B radl ey office ), describes solne i rnportant differences between sol id-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 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 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
t recognize the consequences

lmportan[ Identifies information that is critical for successful application and

understanding of the product.

t::



supplemental Product Information

CSA certifies Products for general use as well as for use in hazardous locations. Actual csA cert¡f¡cation

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

Example of the CSA certil'lcation Product cLr ow2
@ÀB,C,O

TETP
@

To comply wiüt CSA certification for use in hazardous locations, the following inlo rrnation becomes a Part

the product literature for CSA+ertilied Allen-BradleY industial contol Products.

r This equipment is suitable for use in Class I, Division 2, Groups A, B, C, D, or non-hazardous

loætions onlY.

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

certified for use in other equipment where the suitability ol combination (that is, aPPlication or use) is

determined by he CSA or the localinspection office having iu risdiction.

the h ighest temPerature

Class l, Division 2

Temperafure code rating

CE
ol

Sr
; -'.¡

¿.,-",* (fE'H*
warnings apply to producb having CSA certification for use in

Look for temPerature code

rating here

hazardous locations.
The following

ATTENTION: ExPlosion hazard -
r Substitution or óriËõñänts may impair suitabili$ lor Class l, Dlvision 2'

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

area is kñown to be non-hazardous'

r Do not disconnect equipment unless power has been switched otf or he area is

known to be non-hazardous.

o Do not disconnect connectors,unless powef has bee.n Switched off or the ar.ea. is

known to ue noi--i',äiäiJõùi. seðùre åny user-supplied connectors hat rnate to

external c¡rcu ¡ts'onäï Ãlf en-Aiãdley prøyc! usin g screws, slidino latches'

threaded connectors, or other means.iúõñ nãt àñy connei;tion cän withshnd a 15

Ñä;,tdidJ lb:Ërp.t ünô'lórCe applied for a minimum of one minute'

PLC is a registered tradema* of Allen-Bradley Conpany' lnc'

cs¡ogo¡sarEisteredtladernailoltheCaradiarStandaldsAssoci,ation

?
o

Publk¡ation 4G4.1 - January 1993
PN 955800-14



,Ñ Ro cItweII Automation

Allen-Bradley

SLC 500 Modular Chassis
(Cat. No. I 7 46-A4, -A7 . -A I 0, and -A I 3 Series B)

Installation Instructions

What's in this Publication

Use this publication as a guide when installin-s a SLC 500 -
rnodular chassis ( I 746-44, -47. -A 10, or -A l3 series B ).

i"Ì

Installation

To

I
t
tt
It

prepare for installation

allow sufficient mounting space

install your chassis

ground your chassis

install the chassis interconnect cable (optional)

install your l/0 modules and attach your power supply

Reference

For this information:

Ð mounting dimensions

¡r sPecifications

See page:

2

3

4

6

I
I

See page:

10

12

For additional installation information, see the SLC 500 Modulur St¡'le
I n st a I I at i o tt a n d O p e rat íon M anu al, publicatio n 17 47 -6.2.

1



lnstallation lnstructions

SLC 500 Modular Chassts

-47,-410, -A'13 Series B1746-44,

l::i
.f

l;'
<g

Prepare for lnstallation

Make sure You have these items'

M4 or M5 (#10 or #12) Hardware

' phillips screrw and star washer (or SEM screw - phillips screw with attached

itar washer) for chassis mounting tabs

This chassis: Has:

1746-44 4 mounting tabs

1746-47 4 mounting tabs

1746-410 6 mounting tabs

1746-413 8 mounting tabs

. phillips screwdriver

' drill

Documentation

For your:

r processor or I/O adaPter nrodule
r power suPPlY

' communication modules and/or I/O modules

2



lnstallation lnstructions

SLC 500 AC Power SuPPIY

1746-A4, -A7, -A'10, 'A13 Series B

' r:ì

,é;
.íi-:,:,.1'

Allow Sufficient Mounting SPace

Importa¡t: Make sure you nreet these mÍninrum spacing requirements'

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

>10.2 cm
(4.0 in)

15.3 to 20 cm
(6.0 to 8.0 in)

Important: When vertically connecting two 1746-^13 chassis with a

1746-Cg cable, the space.onnot be *greater than 15.3 cm (6.0 in) fbr the cable

to reach from chassis to chassis.

For dimensions of: See page:

20230

left side of all chassis 10

1746-A4, -47 10

3

7.7 to 10.2 cm
(3.0 to 4.0 in)

> 15.3 cm
(6.0 ¡n)

B

1746-C9

Enclosure

>10.2 cm
(a.0 in)

> 15.3 cm
(6.0 in)

1746-A10, -413 11



lnstallation Instructions

SLC 500 Modular Chassis

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

lnstall Your Chassis

tr A,
ATTENTION: Be careful of rnetal chips when 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.

U

0

^

c

,r*
té

sí i-¿
20288

Install the hardware for the top mounting tabs

- M4 or M5 (#10 or #121phillips screw and

,/ star washer (or SEM screw)

%
o

o

20288

Note: Scrape paint off the back panel for an electrical

connection between the chassis and back panel.

4

t



lnstallation lnstructions

SLC 500 AC Power SuPPIY

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

^

ATTENTION: If the chassis ntounting tabs do not lay flat
betbre the screws are tightened, use additional washers as

shims so that the chassis will not be warped by tightening the

screws. Warping a chassis could darnage the backplane and

cause poor connections.

Slide the ch¿rssis over the installed hardware and tighten the screws.

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

<t*L
ì .,."r,
; ,.9,:

{i.ir'
20289

20290

m

m
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lnstaf lation lnstructions

SLC 500 Modular Chassis

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

Ground Your Chassis

To properly ground your l/O chassis:

verify grounding confþuration

See page:

installa central ground bus

connect equipment grounding conductor

connect equipment grounding conductor to ground bus

connect ground bus to grounding-electrode system

Verify Grounding Confi guration

This fi-eure shows you how to run ground connections fro¡n the chassis to the
ground bus. Two acceptable -erounding methods are slrown; we recom¡nend
usin-{ a -ernund bus because it ¡'educes the electrical r-esist¿rnce at the conrrection-

-...-- Earth Ground

6

i
7

I
I

2mm2 '"' rí
(14 AWG)

5.2 mmz(10 AWG)

Note: Keep wire length

as shod as possible.

ittt

2 mm2
(14 AWG)

2mm2 //t
(14AWG)

6

oooooø

E

E

----+----

E

I
5.2 mm2 (10AWG)

Grounding Melhod



lnstallation lnstructions

SLC 500 AC Power SuPPIY

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

Install a Central Ground Bus

Each e¡rcl<)sure must contain a central ground bus. The ground bus is the

contmon co¡rnectiolt ft¡r each chassis rvithin the e¡rclosure and the

enclosure itself. If you have not already installed a central ground bus, see the

I ndust ri ul Atûomutit¡n Wi rin g un¿l C rcuttel ín ¡¡ Guide líne.s. publication I 77 0-4.1.

Connect Equipment Grounding Conductor

Important: Use the following information, along with the installation manual

fbr your pro-grammabte controller, to ground the chassis and your I/O modules.

Note: Keep wire length
as short as possible.

20291 4M orSM (#10or#12) starwasher

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

and star washer (or SEM screw)

chassis mounting tab

ground lug with 5.2 mm2 (10 AWG) wire

7

m

(



lnstallation lnstructions

SLC 500 Modular Chassrs

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

Connect Equipment GroundÍng Conductor to Ground Bus

Connect an equiplnent grounding conductor directly fiom each chassis to
an individual bolt on the *eround bus.

ground bus
mounting

ground bus

/.1

ground
lug

tapped

equipment
grounding
conductors -->

hole

Grounding-electrode conductor
to grounding-electrode system

bolt washer
13271

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

chassis, the enclosure, and a central ground bus mounted on the back-panel
. 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)
. install a bonding wire for electrical 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.

star

i¿

I



lnstallation lnstructions

SLC 500 AC Power Supply

1746-44, -47, -410, -A13 Series B

flfififiilffi

tilü

lnstall the Chassis lnterconnect Cable (optional)

To connect up to three chassis together (tbr a nruximunr of 30 l/o slots).
install the cha.ssis inrercon¡rect cable befbre attachin-g your-power supply.

SLC chassis where
processor will be installed

6"

20252

lnstall Your l/0 Modules and Attach your power supply
Use the installatiori instructiolts/user manuals for your moctules to install them
into the chassis. use the instaltation in.str.uctions fbr your-power supply
(1746-Pl, -P2, -P3, -P4. or -p5) ro artach it to your chassis.

^ 

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

A . ffi:î:î;jii:åäî:îï:,ï:ï'îf;,'ffiï'Ìoge'lher
power supply befbre applying power.

Important: Series B chassis have a IMC¿ resistor between logic groun<I and
chassis ground. when using ¿ 1746-p3 dc power supply, follow thi grounding
instructions provided with the power supply to avoid unwanted potenlids across
the logic ground of the SLC processor.

Earth

Ground

I

Ø

Chassis Ground

Controller
Ground

lnternal
Connection+ 24V DC

OC NEUT

GROUND

1746-P3
SLC Chassis, Series I



lnstallation lnstructions

SLC 500 Modular Chassrs

1746-44, -47, -410, -A13 Series B

Mounting Dimensions

Left-side View (all chassis) 1746-44

0.1cm
(0.04 in)

op ø

1.1 cm Dia.
(0.433 in)

0.55 cm Dia.
(0.217 in)

23.5 cm

26.1 cm 
(9.25 in)

(10.28 in)

I

0.55 cm Dia.
(0.217 in)

14.0 cm
(5.51in)

7.0 cm
(2.76 in)

4.5 cm
(1.77 in)

17.1cm
(6 in)

17.1cm
(6.73 in)

14.0 cm
(5.51 in)

15.8 cm
(6.22 in)

I r- cm
in)

14.5
(5.71

L¿
,.\:j

21.5 cm
(8.46

0.55 cm Dia.

19,?11

1.4 cm
(0.55 in)

t746-^7

'15.8 cm ,

(6.22 in) ,

1.1 cm Dia.

.55 cm Dia.
(0.217 in)

17.5cm
(6.89in)

ot.- -oø

17.1 cm
(6.73 ¡n)

'14.0 cm
(5.51 in)

1.4 cm
(0.55 in)

4.5 cm

32.0 cm
(f 2.60 in)

(1.77 inl

36.6 cm
(14.41 in)

34.0 cm
(13.39 in)

O Dimensionswith 1746-Pl powersupply.

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

O Dimensions with 1746-P4 power supply.

EÉ...Ê¡õ.-Æ

EHm

EIHHmB
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lnstallation lnstructions
SLC 500 AC Power Supply

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

t746-At0

o9'ø

1.1cm Dia.

(0.433 in)

0.55 cm Dia.
(0.217 in)

1.1 cm Dia.

0.55 cm Dia.
(0.217 in)

-.f4.0 cm
(5.51 in)

48.1 cm
(18.94 in)

14.0 cm
(s.51 in)

--._-> 5.5 cm
(2.17 in)

5,5 cm

15.8 cm
(6.22in\

14.0 cm
(5.51 in)

1.4 cm
(0.55 in)

14.0 cm
(5.51 in)

I

17.1 cm
(6.73 ¡n)

I

43.5 cm
(17.13 in)45.5 crn

(17.91 in)

+n
-.'.'¿/

1746-^13

.l5.8 
cm

(6.22in1

0.55 cm Dia.
(0.217 in)

'10.5 cm
(a.13 in)

14.0 cm
(S.si in)

--*-> 17 inì--l
öoo

17.1 crn
(6.73 in)

0.55 cm 14.0
(0.217 in) (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-P3, or 1746-P5 power supply.

Dimensions with 1746-P4 power supply.

1.4 cm
(0.55 in)

o
ø
o

O

HmE]HEE M Hut

þl

n-_'-'Èn--rm-''ñ1T-'nñ_.nÊ_'....-'',E1?

BIOOBBBOH00Bt0B-Ë

ï

it'
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lnstallation lnstructions

SLC 500 Modular Chassis

1746-44, -47, -410, -A'13 Series B

Specifications

SLC Chassis, Series B

1746-44 1746-A7

dimensions (with tabs)-W x H x D

17 .7 x 17 .1 x 14.5 cm 28.2 x 17 .1 x 14.5 cm
(7.1 x 6.8 x 5.8 in) (11.3 x 6.8 x 5.8 in)

1746-410

39.7 x 17.1 x 14.5 cm
(15.9 x 6.8 x 5.8 in)

1746-413

50.2 x 17.1 x 14.5 cm
(20.1 x 6.8 x 5.8 in)

approximate weþhl (wilhout nodules)

0.75 kg (1.7lbs) 1.1 kg (2.a bs) 1.45 kg (3.2 tbs)

m axim um ba ckp la ne cuffent

5.1Vdc @ 104;
24Y dc @ 2.884

5.1Vdc @ 104;
24V dc @ 2.884

5.1Vdc @ 104;
24V dc @ 2.884

1.9 kg (4.2 lbs)

5.1V dc @ 104;
24V dc @ 2.88A

module slots

4 7 10

lype of nount

panel mount

operaling conditions

operating temperature:

storage temperalure:

relative humidity:

panel mount panel mount

13

panel rnount

a+!+
" :ìã

0o to 60oC (320 to 1400F)

-40o to 85oC (-400 to 1850F)

5 to 95% (without condensation)

ceftiÍintion

(gù @.
( C CEconpliantforall\ \ applicable directives

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

OPERATING
TEMPERATURE

CODE T3C

clÂss I, GRoups A, B, c, AND D, DlV.2

12
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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 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-I.1, Safety Guidelínes for the

Appìlication, Installation, and Maintenance of Solid-State Control
(available from your local Allen-Bradley office), describes some

important differences between solid-state equipment and

elecromechanical 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. 

i
Throughout this manuat we use notes to make you aware of safety

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 a hazard

o avoid the hazard

o recognize the consequences

lmpoilant ldentifies information that is critical for successful
application and understanding of the product.

SLC, St C 5m, Sf.C 5i02. SLC 5,O3. Sl.c ilr,l. rnd Mlcrotagix æ radcm¡¡Ìs of Allcn-Bmdlcy Compu¡ læ.
A.L Scris md RSLo¡lx 500 æ t¡dcmr¡t¡ of Rockwll Softw¡æ. t¡ß.

(
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P4 Prelace

Common Techniques Used in

this Manual

Allen-BradleY SuPPort Allen-Bradley offers support services worldwide' with over 75

Jui"rlsupport off .",, i i2 auttrorized Distributors and 260

authorized Systems Integrators located throughout the United States

alone, plus Allen-Bradley representatives in every major country in

the world.

The following conventions are used throughout this manual: '(
oBulletedlistssuchasthisoneprovideinformation,notproccdural]

steps.

¡ Numbered lists provide sequential steps or hierarchical

information.

r Text in rhts tont indicates words or phrases you should type'

o Key names apPear in bold, capital letters within brackets (for

example, IENIæR¡)-

Local Product SuPPort

Contact your local Allen-Bradley representative for:

¡ sales and order supPort

o product technical training

. warranty support

. support service agreements

(
.)

Technical Product Assistance

IfyouneedtocontactAllen-Bradleyfortechnicalassistance,please
review the information in the Troubleshootit?g 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 oi it on thc

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' 
^6A2V' 

T 122

P.O. Box 2086

Milwaukee, WI 53201-2086

Publlcalhn 1746€.8 - APrÍ¡ 1997



Chapter I

General Description

Overview

This 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:

o the module's hardware and diagnostic features

. 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 SLC 500

processors. The module supports connections from any combination

of up to eight voltage or current analog sensors.

The 1746-NI8 is a multiclass (Class 1 or Class 3) single-slot module.

Class lO configuration utilizes I 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 5104* processors can be

configured for either Class I or Class 3.

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

single-ended or differential inputs. The module provides a direct
interface to the following input types:

r *lOVdc
o l-5V dc

o 0-5V dc

o G-l0V dc

. 0-20 mA

.4-2OmA
o r20 mA
o 0-l mA

The data presented to the processor can be configured as:

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

o Proportional Counts with lJser Defined Range (Class 3 only)
o 1746-M4DataFormat

O 
Requhes use of Bloc* Transfer ln a remols conf¡guration.

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

invalid configuration indication via the LEDs. In Class 3 operation
these conditions are also in the channel status word.

t

ii'r
c¡
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1-2 Ove¡view

Channel Stalus
LEDs (Green)

Module Status
LED (Green)

Removable
TerminalBlock

Cable Te Slots

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 ryrt"* or an SLC 500 fixed system expansion

chassis (1746-A2).

The module contains a removable terminal block providing

connection for eight analog input channels' which is specifically

designed to interface withãnalog current and voltage input signals'

Thechannelscanbewiredaseithersingle-endedordifferential
inputs. There are no output channels on the module' Module

cJnfiguration is done via the user program' There are DIP switches

on th; circuit board for selecting voltage or current input'

Side Label

Door Label

Self-Locking

Hardware Feature Function

Channel Status LED lndicalors Displays channel ope and faull stalus.

Module Status LED Displays module and fault status.

Side Label Provides module information.

Removable Terminal Block Provides phYsical connecl¡on io devic¿s.

Door Label Permits easY terminal identif ication.

Cable Te Slots Secures and route from module.

Tabs Secures module in chassis slot.

/' ' ì
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¡
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DIP

Switches
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Ove¡view 1-3

System Overview

General Diagnostic Features

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

identify the source of problems that may occur during power-up or
during normal channel operation. These power-up and channel

diagnostics are explained in chapter 7, Module Diagnostics and

Troubleshooting.

The module communicates to the SLC 500 processor through the
parallel backplane interface and receives power from the SLC 500

power supply through the backplane. The +5V dc backplane supply

powers the SLC circuitry and the +24Y dc backplane supply powers

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

You may install as many 1746-NI8 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,
memory, and 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.

After power-up checks are complete, the module waits for valid
channel configuration data from your SLC ladder logic program

(channel status LEDs ofÐ. 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.
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1-4 Overview

Vottage or Curent
Analog Channel lnPut

ThesLCprocessorreadstheconvertedanalogdatafromthemodule
at the end of the program scan' or when commanded by the ladder

program. The processor and module determine that the backplane

äatà'trunrf"r wãs made without enor, and the data is used in your

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

Data Transfer Between the Module and Processor
(shown for one channel)

(i,

Channel DataWord

Channel Conf þuralion Word

lrom Ladder Program

Module OPeration

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

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

converter.

TheA/Dconverterreadstheselectedinputsignalandconvertsittoa
digital value. The multiplexer sequentially switches each input

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

economicalmeansforasingleA/Dconvertertoconvertmultiple
analog signals. However, multiplexing also affects the speed at

wrriclianlnput 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'

,)€

Channel Stalus Wotd
'1746-N18

Analog
lnput

Module

sLc 500
Proæssor
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Chapter 2

I

Quick Start
for Experienced Users

This chapter can help you to get started using the 1746-M8 analog
input module. We 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.

Because it is a start-up guide for experienced users, this chapter does
not contain detailed explanations about the procedures listed. It
does, however, reference other chapters in this book where you can
get more information about applying the procedures described in
each 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, always read the
reþrenced chapters and other recommended documentation before
trying to apply the information.

This chapter will:
¡ tell you what equipment you need

r explain how to install and wire the module

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

o examine the state of the LEDs at normal startup

r examine the channel status word

Have the following tools and equipment ready:

o medium blade screwdriver

o 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
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2-2

Procedures

Quick Start

Unpack the shipping box making sure lhat lhe-contents include:

. analoo input'module (Catalog Number 1746'Nl8)

;,f#iî:liJ'#'il**ii:,9::l',,tjütrxl'.T)¡rþn.e,.orey represenrarive for assisrance.

Chapter 3

(tnslallation and

W¡rM

Appendix A

(Specihcafions)

Chapter 3

(lnslallalion and

Wiring)

The voltage/current seleclion DIP switches are located on the side of the module' The switch

settings are oFF = voLTAGE ttlpw and oN = cURBENT INPUT'

fr

Check the contents of shipplng box' Relerence

Ensure that your chass¡s and power supply supporl

module.

the 1746.N18 Feference

Selectvoltage or current inputtype to match the analog sensor. Relerence

VOLTAGE CHO

ffiffiffiCURRENT 

ffi

$f,l9JË"ïs* ffig:g--L-l' .roæ.a'¡ft3;-

--t- -

..ffimmHF
El*:5sffi
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Quick Start 24

ReÍerencelnsert the 1746-Nl8 module into the chassis.

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

Make sure system power is ofl; lhen inseñ lhe module into your 1746 chassis.

ln this example procedure, localslot 1 is selected.

lmportant For applications using lhe upper limit of lhe operating temporature range, lhe 1746-Nl8

module (or multiple 1746-Nl8 modules)should be placed in the dght most slot(s)of the chassis. The

specification for operaling temperalure is:

OoC to 55oC (32"F lo 1 31 "F) in any slot excopt slot 0

0'C to 60"C (32"F to 140"F) in righl most slot of chassis

Ghapter 3

(lnstallation and
Wiring)

Top and Bottom
Module

Guide

Connect sensor cable to lhe module's terminal block. Chapter 3

lmportant Follow these guidelines when widng the module. (nstallation and

o Use shielded communication cable (Belden 8761) and keep length as short as possible. Wiring)

r Connecl only one end ol the cable shield lo eadh ground.

o Connecl the shield drain wires for channels 0-3 to the lop shield terminal.

o Connect the shield drain wÍres fo¡ channels,t-7lo the bottom shield telminal,

r Shield lerminals are internally connected to chassis ground which is connected to eailh ground via the SLC bacþlane.
o Single-ended source commons may be jumpered together at the terminal block.

o Channds are nol isolated lrom each other. Allanalog commons are connected togelher internally.

o lf a differenlial signal source has an analog common, it can not and must not be connected to lhe module.

r Common mode voltage range is '¡ 10.5 volts. The voltage between any two lerminals musl be less lhan 21 volts.

. The module does not provide power for lhe analog inputs. Temln¡t Btock

o Use a power supply that matches the lransmitter (sensor) specilicalions. -
SHIELD

cH 0 (_)

cH r (-)

cH 2 (-)

cHl

Sensor Cable

CH 2 (+)

CH 3 (+)

ÈèÈr>=

ReferenceConnect sensor cable.

@
@
@

@
@
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24 Quick Start

ll

Configure your system UO for lhe particular slot the 
.|746'Nl8 

is in (slot 1 in this example)' Enter the

møJte Io'co¿e. The lD æOe ¡s e'sze tor Class 1 interlace, and 
.12726 

for Class 3 interlace. See

chapter 4 for more inlormation on Class I and Class 3 interlaces'

lmpoftlnr: Ail programming software does nol suppott configuration lor class 3 operation'

o Advanced Programming soflware (APSJ supporls class 3 ænfiguration. After entering the lD

code (12720,ãnter 16ìnput words and 12 output words'

. SLC 500 A.l. Sedes- Programming Sottware supporls Class 3 mnfiguratíon' After entering the

lD code (12726l,enter 16 inpul words and 12 oulput words'

o RSLogix 5(X)* , version 1.30 or later, supports Class 3 conliguration' After entering the lD code

(12726), select Class 3 oPeration.

o Earlier versions of RSLogix 500 will only suppoil conliguralion for Class 1 operalion' Conlact

Rochell Soltware lor inl-ormation on upgrading your software'

ll you are converling lrom a 1746'Nl4 to a 174&Nl8 based syslem' see Appendix C'

Determine the operating paramelers lor channel 0. This example shows lhe channel 0 configuration

wod. The module is in slot 1, The default conliguration word is all zero,s'

Bit Number

Channel 0

o lnpul Type:

+10V dc

o Dala Format:

engineering units

o Open Circuil onlY used

lor Þ20 mA ¡nput tYPe

o Filter Frequency:

20Hz

o Channel Enable:

enabled

o Not Used

Chapler 4

(Prelíminary

Operating

Considerations)

Appendlx G

(Converüngfron

1746-Nl4 to

t746-Nt8)

Your ptogramming

device's user

manual.

Chapter 4
(Preliminary

Operating

Considerations)

Chapler 5

(Channel

Configuralion,

Dala, and Status)

Appendlx B

(Nll Conliguration

Worksheet)

Appendix G

(Conveíing lrom

1746-Nl4lo

1746-Nl8)

I )€

Confãgure the system.
Relcrcnce

Determine the operating parameters. Relerence

o0 0

2105 43?6109I
00 00
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Quick Start 2-5

1746-Nl8 Module Output lmage - Channel Gonliguratlon

Class 3

O:1.0

O:1.1

O:1.2

O:f .3

O:1.4

O:1.5

O:1.6

O:1.7

O:1.8

O:1.9

O:1.10

O:1.11

Do lhe programming necessary lo establish lhe new conliguralion word setling in the previous slep,

L Create inleger file N10. lnteger file N10 should contain one element for each channel used.

(For this example we only need one, Nl0:0.)

2. Enter the configuration parameters from step 7 for channel 0 into integer Nl0:0.

3. Program an instruction in your ladder logic to copy the contents of Nl0:0 to output wotd O:1.0.

DÀEå, fIIrE N10

a

a

a

a

a

a

a

a

a

ri
':,:

i:
;Ï
iìi

$ì

l.ì
t¡

.)

lnilialize 1746-N18

coP
COPÏ FII¡E
sourc€ llN10 ¡ 0
DoÉÈ *O:1.0
LeagÈb 1

On power up, the lksl pass bit
(S:1/15) is set for one scan, enabl¡ng

the COPY inslruction lhat lranslers
the channelconfiguralion word 0.

This configures and enables the
channel.

Chapter 6
(Ladder Logic

Conliguration

Examples)

Chapter I
(Application

Examples)offs€t
N10:0

98765{3210
1100000000

15 1¿

00
13 L2 11 10

o010

First Pass Bit

9:1

15

16 bit integerupper scale limit range 1

lower scale limit range 1 '16 bil inleger

upper scale limit range 0 16 bit integer

16 bil integerlower scale limit range 0

abit mapped lieldchannel 7 configwation word

abit mapped fieldchannel 6 configuration wotd

abit mapped lieldchannel 5 configuration word

channel 4 configuration word abit mapped lield

bit mapped fieldchannel 3 conliguration word O

bil mapped fieldchannel 2 configutation word a

bit mapped fieldchannel 1 configuration word a

channel 0 configuration word abit mapped field

Class I

Program the conliguration. Reference

t
iìì.
:r:

''|:

:ì

ii
Ê

l:
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ülrite the ladder Program.
Relerencs

2-6 Quick Start

0000000000000000

t5 141312 ll l0 9 I 7 65 4 210

(

Write the ¡emainder ol the ladder logic prognm that specifies how your analog input dala will be

processedfotyourapplication.lnlhispfoc€durelhemoduloislocatedinslotl.

Bit Number

Channel 0 Data Vlrord

(vadable lnPut data)

Chaptu 5
(Charl.nel

Conliguration,

Data, and Status)

Chapta 6

(Ladder Loglc

C,onfiguralbn

Examples)

Chapter I
(þpliætiat
Examples)

Your programming

device's user

manual.

Ohapter 7

(Module

Diagnostics and

Troubleshooting)

1746-Nl8 Module lnPut lmage- Data Word

Class 3

a

a
l:1.0

l:1.1

l:1.2

t:l,3

l:'1.4

l;'i.5

l:1.6

l:1,7

a

a

a

a

a

-,Ç

Apply power. Download your program to the sLC pfoæssof and put the æntoller into Run mode.

oüiig . notr.l starl up, the module status LED and any enabled channelstatus LED turn on'

Channel Slatus LEDs

Module Slatus LED

(

channel 7 dala word 16 bit inleger a

channel 6 dala word 16 bil integer a

channel 5 data word 16 bit integer a

channel 4 dala word a16 bit integer

channel 3 data word 16 bit integer a

channel 2 data word 16 bit integer a

channel 1 dataword 16 bit integet a

channel 0 data word 16 bit integer a

Class I

Iì
:l

':

lr

^l!ìi
È

Go through the system start-up procedure. Relerence

:il:

:ii
ìr

;{

INPUT
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Quick Start 2-7

Check that the module is operating correctly. Reference

(Optional) lf lhe Module Status LED is off, or if lhe Channel 0 LED is off or blinking, refer to chapter 7.

Class 3 lntedace - Monitor the slalus of input channel 0 to determine its configuralion setting and

operalional stalus. This is useful for houbleshooting when the blinking channel LED indicates lhat an

enor has occuned. The example below shows the configuntion lor channel 0 with no errors.

l5 EEtr Bit Number

Channel 0
Status Word (l:1.8)

o lnput Type

o Data Format

. Open Circuit

o Filter Frequency

r Channel Status

o Open'Ckcuit Enor

o Over-Range Error

o Under-Range Error

o Configuralion Error

Chapler 5
(Channel

Configuration,

Data, and Status)

Chapler 7
(Module

Diagnostiæ and
Troubleshooting)

Chapter I
(Applicatíon

Examples)

oo0

2 t 0109I 76 5 4 3

?

iì
'.
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2-8 Quick Start

(

c

f
i:
¡,i

ìi
¡:

c

(
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Chapter 3

Electrostatic Damage

1 746-Nl8 Power Requirements

lnstallation and Wiring

This chapter tells you how to:

o avoid electrostatic damage

o determine the chassis power requirement for the module
o choose a location for the module in the SLC chassis

. set the channels for voltage or current analog input
o install the module
o wire the module's terminal 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.

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

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.

o Handle the module from the front, away from the backplane
connector. Do not touch backplane connector pins.

¡ 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 backplane supply powers the module
analog circuitry. The maximum curent drawn by the module is
shown in the table below.

5V dc Amps 24V dc Amps

0.200 0.100

When you are using a modular system configuration, add the values
shown in the table above to the requirements of all other modules i4
the SLC chassis to prevent overloading the chassis power supply.

'V/hen using ay'xed. system controller, refer to the Important note
about compatibility in a 2-slot expansion chassis on page 3-2.
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*-2 lnstallation and Wiring

0.0400.150KE

0.1250.150KEn

0.1450.055'r 'NO4V

0.1950.055, ': 
,¡¡': 'NO4l

0.0s00.085ôx8
lt tfìâtB32

0 106tv32

0.¿52ov32

0.452ÕR32

0 O¡to0.t50BAS

0_125n t50EASn

0.085tN16

0.280oB16

0.300HS

0.360DCM

ft onslH16

0.200HSTPl

o 0500.050NR4

0.M00.060NT¿

0.1150.055NIO4V

0.1200.055FIO4V

0.1500.055Ft04t

0.1450.05sNto¿l

0.'t000.200Nt8

0.0850.025Nt4

0.0700.090to12

0.M5fì 0ßotô8

0.0250.030to¿

n tno0.170ow16

o.ofn0.085ow8

0.045O 0¿15OW¿

o.r80oG16

0.250ovP16

0.250OBPl6

0.135OBPE

0.'t35oB8

0.27tov't6
0.135ov8
0.140tG16

0.085:. altv16

0.050tv8

0.085ITV16

0.085ITBl6

0.085lc16

0.085tBf 6

0.050tB8

0.370oA16

0.370OAPI2

0.f85oA8

0.085tM't6

0,050tM8

0.03Ii.:ìrJl1:.:rM4

fr.085,.'j'i. :ai: ..lltAt6

0.050tA8

0.035tA4

24V dc
lAmos)

5V dc
fAmnsì

:: .:: ''

. t'tþ,.,.

Module Location in Chassis

Flxed Controller CompAibili$ Table

Modular Ghassis Considerations

Place your 1746-NI8 module in any slot of an sLC 500 modular, or

modular expansion chassis, except for the extreme left slot (slot 0) in

the first chassis. This slot is reserved for the processor or adapter

modules.

lmportant: For applications using the upper limit of the operating

temperature 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:

Operaling Temperature Range

0'C to 55"C (32'F to 131"F) in any slot except slot 0

0"C to 60oC (32"F lo 140'F) in righl most slot ol chassis

Fixed Expansion Ghassis Gonsiderations

Important: The 2-slot, SLC 500 fixed VO expansion chassis

(1746-A2) will support only specific combinations of
modules. If you are using the 1746-N[8 module in a

2-slot expansion chassis with another SLC VO or

communication module, refer to the table at the left to

determine whether the combination can be supported'

In the table:

I

fr

v

A dot indicates a valid combination.

[ ¡,lo symbol indicates an invalid combination.

A triangle indicates an extemal power supply is

required. (Refer to the Analog VO Module User

Manual, publication l7 46-6.4.)

V/hen 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).

V/hen you use the BAS module or the KE module to

supply power to a1747-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 KE module in this way.
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lnstallation and Wiring 3-g

Compliance to European
Union Directives

General Considerations

Most applications require installation in an industrial enclosure tq
reduce the effects of electrical 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. Consider the 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 motor drives

o away from modules which generate significant radiated heat, such

as the 32-point VO 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 89l336lEEC Electromagnetic Compatibility (EMC) and the
following standards, in whole or in part, documented in a technical
construction file:
o EN50081-2

EMC - Generic Emission Standard, Part2- lndustrial
Environment

o 8N50082-2
EMC - Generic Immunity Standard, Part2- Industrial
Environment

This product is intended for use in an industrial environment.

.*É*t\,È)

Publicali,on f 7466.8 - April 1997



3-f lnstallation and Wiring

Module lnstallation and
Removal

CURRENTrru ffi

IVhen installing the module in a chassis, it is not necessary to remove
the terminal block from the module. Flowever, if the terminal 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.

Terminal
Block Release

Screws

Switch Settings to Select Voltage or Current lnput

Select between voltage and current inpuis before installirrg the

module in the chassis. Use the DIP switches on the module circuit
board. The switch settings are oFF = voLjrAGE n¡pur and

oN = CURRENTINPUT. Do this for channels G-7.

ffi

fl-S:fl-*-ffi..ffi
E-
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lnstallation and Widng 3-5

Module lnstallation Procedure

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 are secured. Apply firm even pressure 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.

lmportant: For applications using the upper limit of the operating
temperature range, the 1746-NI8 module (or multiple
1746-NI8 modules) should be placed in the right rnost

slot(s) ofthe chassis. The specification for operating
temperature is:

Operating Temperature Range

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

0"C to 60oC (32'F to 140"F)in right most slot of chassis

Top and Bottom

Module Release(s)

Card Guide

e oÊl
c¡o
ðO

NN

E! El c¡d
tEc¡d

d
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34 lnslallation and Wiring

Module Removal Procedure

1. 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.

AITENTION: Disconnect power to the SLC before
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

(Terminal Block Spare Part Catalog Number 1746'RT25G)

Shield
Channel 0 (+)

Channel 1 (+)

Channel 2 (+)

Channel 3 (+)

Channel 4 (+)

Channel 5 (+)

Channel 6 (+)

Channel 7 (+)

Shield

I

I
T
i

:l

ir

*

TerminalWiring

n
i:i

l:

ll

i
.:'
t'l

ir
H

G

Channel 0

Channel 1

Channel 2

Channel 3

Channel 4

Channel 5

Channel 6

Channel 7

@

¡:j
'a

':
;.:

':!i

:

s

?
a
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lnstallation and Wiring 3-7

Wiring Single-Ended and Dilferential lnputs

The diagram below shows typical wiring for the module.

lmpoilant Follow these guidelines when widng lhe module.

o Use shielded communicalion cable (Belden 8761) and keep lenglh as short as possible.

o Connect only one end of lhe cable shield lo earth ground.

o Connect the shield drain wires lor channels 0.-3 to lhe top shþld terminal.

o Connect lhe shield drain wkes for channels 4-7lo lhe bottom shield lerminal.

o Shield terminals are intemally connecled to chassis ground which is connecled to earlh ground via the SLC backplane.

r Single-ended source commons may be jumpered together al the lerminal block.

o Channels are not isolated from each other.

o lf a differential signal souræ has an analog common, il can not and must nol be connecled to the module.

o Common mode voltage range is + 10.5 volts. The voltage between any two terminals must be less lhan 21 volts.

. The module does not provide power lor the analog inputs.

o Use a power supply that matches the transmitter (sensor)specilications.

Power
Supply
Connections

+

T I
I

I

I

I

I

0 Shield

Channel 0

-Ö
I

I

I

{
I

I

I

{
I

I

J

-?
I

I

{
I

II
I

I

*+

I

+

+

+

+

Channel 1

Channel 2

Channel 3

shield

shield

'Channel 4

Channel 5

Channel 7

O sn¡eu

j., L: 
-.-

J

single-end

signal source

+
shield

single-end

signal source

+
single-end

signal source

single-end

signal source

+

+

+

+

+

t

:ì

itI

diferential
signal source

differential

signal source

diflerential
signal source
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3-8 lnstallation and Wiring

When wiring single-ended analog

input devices to the analog inPut

module, the number of total wires

necessary can be limiled bY

jumpering all "lN-' terminals
together. Note that differential
inputs are more immune lo noiss

lhan single€nded inputs.

lmportant The module does

nof provide loop power lor
analog inputs. use a power

supply thal matches lhe
lransmitter specif ications.

lmportant: Follow the
guidelines on pages 3-7 and

3-9 when widng the module.

Wiring Schematic for Slngle+nded Analog lnput Connectlons

Wiring Schemallcs lor 2,3, and 4'Wire Analog lnput Devices

N18

Élmportanh The module does

nol provide loop Power for
analog inputs. Use a Power
supply that malches the
transmitter specif ications.

lmportant: Follow the
guidelines on pag€s 3-7 and

Þ9 when wiring the module.

2-Wire Transmitter

3-Wire Transmitler

4-Wke Transmitler

lN3+

tN3-

lN2+

tN 2-

lNl+
rNl-

lN0+

tN 0-

Module
lN+
lN-
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lnstallation and Wiring 3-9

ttt|iring Guidelines

ATTENTION: To prevent shock hazard, care should
be taken when wiring the module to analog signal
sources. Before wiring any analog module, disconnect
power from the SLC 500 system and from any other
source to the analog module.

lnput Devices

Follow the guidelines below when planning your system wiring.
o To limit noise, keep signal wires as far away as possible from

power and load lines.

r To ensure proper operation and high immunity to electrical noise,
always use Belden 8761 (shielded, twisted pair) or equivalent
wire.

o 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 turned 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 will 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 error by implementing
the following equation in your ladder program:

vs= v^,*o,", " [%3]
Vs = input device voltage

& = input device source impedance
Rø = 1746-M8 input impedance (l MO)

where:
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3-10 lnstallation and Wiring

Wiring lnput Devlces to the 1746'Nl8

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
õì"""tittg a voltage source to a channel configured for
óotr"nt infiut. Impîoper module operation or damage

to the voltage source can occur-

Cable

SignalWhe

SignalWire

(Cut loil shield

and drain wke.)

SignalWhe

SignalWire
Drain Wire FoitShield

fTwisl the drain whe and loil shield together

änd connect lo earth ground or to the shield

teminalon lhe 1746'Nl8 module.)

fr
To wire your 1746-NI8 module follow these steps'

1. 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 rerminals on 1?46-NI8 module. Connect shields for

channels G-3 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'

C
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Chapter 4

Module lD Code

Preliminary Operating
Gonsiderations

This chapter explains how the analog input module and the SLC 500

processor communicate through the module's input and output

image. It lists the preliminary setup and operation required before

the module can function ina1746 VO system. Tìopics discussed

include how to:

. enter the module ID code

o select the Class I or Class 3 interface

o address your 1746-NI8 module

o select the proper input filter for each channel

r calculate the module update time

o interpret the module response to slot disabling

The module identification code is a unique numberencoded for each

1746VO module. The code defines for the processor the type of VO

or specialty module residing in a specific slot in thle 1746 chassis.

Number lD Gode

1746-Nt8
3526-Classi interface
12726-

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.

o SLC 500 A.I. Series* Programming Software supports Class 3

configuration. After entering the ID code (12726), enter 16 input
words and 12 output words.

e RSLogix 500", version 1.30 or later, supports Class 3

configuration. After entering the ID cade (12726), select Class 3

operation.

o Earlier versions of RSLogix 500 will only support configuration

for Class I operation. Contact Rockwell Software for
information on upgrading your software.
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ç2 Preliminary Operating Gonsiderations

Glass I and Glass 3
lnterface

Module Addressing

sLc s/0x
Data Files

Compatible SLG

Processors

Compatible
Chassls

lnput and

Oulput lmages

Delault

The 1746-NI8 analog input module has multiclass interface

capabilities. Class I is the standard configuration. The module can

be confïgured through the user program for Class 3 which enables

user-defined data scaling and monitoring of channel status words.

Glass 3

SLC 102, SLC V03, and SLC 5/04

localchassis

output lmage:

I channelconfiguralion words and 4limit ranges

for user-defined scaling data lormat

input image:

I channel dala words and I channel stalus words

Class 3 is user

The following memory maps show you how the input and output

input image tables are defined for Class 1 and Class 3.

Class 1 Memory MaP

BirfS Bir 0 Address

Word 0 O:e.0

Wod I O:e.1

Word 2 O:e.2

Word 3 O:e,3Analog lnput
Module

lmage Table

Word 7 O:e.7

(Class t)

Address

Word 0 l:e.O

Word 1 l:e.1

Word 2 l:e.2

Word 3 l:e.3

Word4 l:e.4

WordS l:e,S

Word6 l:e.6

Word 7 l:e.7

q

Oulput
Scan

Class 1 is the delault on Power'up 
-

oulput lmage:

I cùannel conligutation words

lnput image:

I channel data words

læalchassis or remote dassis wíth a

1747-ASB module

SLC 500 fixed, SLC 5/01, SLC 5/02,

SLC 5/03, and SLC 5/04

Class I

ChannelT Data Word

Channel6 Data Word

Channel 5 Data Wo¡d

Channel 4 Dala Word

Channel 3 Data Word

Channel 2 Data Word

Channel 1 Data Word

Channel 0 Dala Word
lnpul lmage

S,of e

lnput
Scan

oulpul lmage

Slole

lnput lmage

lnput lmage
I Words

Channel 7 Configuralion Word

Channel 6 Conliguralion Word

outpul lmago

I Words

Channel 5 Conliguralion Word

Channel 4 Conftguration Word

Channel 3 Conliguralion Word

Channel 2 Configuralion Word

Channel 1 Configuralion Word

Outpul lmagê

Channel 0 Conliguralion Word
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Preliminary Operating Gonsiderations 4-3

Glass 3 Memory Map

Analog lnput
Module

Table

Address

Wod0 O:e.O

Word I O:e.l

Word2 O:e.2

Word 3 O:e.3

Wod4 O:e.4

WordS O:e.S

Word 6 O:e.6

WordT O:e.7

Word 8 O:e.8

Word9 O:e.9

Wodl0 O:e.10

Word 11 O:e,l1

Addres¡

Word 0 l:e.O

Word 1 l:e.l

Word 2 l:e.Z

WordS l:e.3

Word 4 l:e.4

Word5 l:e.S

Word ô l:e.6

Wod 7 l:e.7

Wotd I l:e.8

Word 9 l:e.9

Word l0 l:e.10

Wod 11 l:e.11

Word 12 l:e.12

Word13 l:e.l3

Word 14 l;s.l{

Word 15 l:e.15

Blr 15 Bir 0

SLC s/OX
Data Files

Ouloul
Scan

(Class 3)

Bir t5 B¡I ll

Output lmage - Configuration ÏVords

The module output image (defined as the output from the processor

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 Slalus Word

Channel6 Status Word

Channel5 Status Word

Channel4 Stalus Wod

ChannelS Slalus Word

Channel2 Slalus Wod

Channel 1 Stalus Word

Channel0 Stalus Word

Channel 7 Oala Word

Channel 6 Dala Word

Channel 5 Dala Word

Channel4 Dala Word

Channel 3 Data Word

Channel 2 Dala Word

Channel I Dala Word

Channel0 Data Word

lnpul lmage

lnput lmage

Slote

oüpnlmage

Slole

lnout
Scan

lnput lmage

16 Words

upper scale limit tange I

lowerscale limil range l

Oulput lmage

12 Words

upper scale limil tange 0

lower scale limil range 0

Channel 7 Conliguralion Word

Channel 6 C,onfi guralion Word

Channel 5 Gonfiguralion Word

Channel 4 Conliguration Word

Channel 3 Conliguralion Word

Channel 2 Confi gunlion Word

Channel I Conligutalion Wod

Oulput lmage

Channel 0 Confi guration Word
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44 Preliminary Operating Considerations

Example - If you want to configure channel 2 on the analog module

located in slot 4 in the chassis, your address would bc O:4'2.

FileType -+ O .2e Word

\**o/
4

IElemenl
Delimiter Slot Delimiter

Chapter 5, Channel Configuration, Data, and Status, gives you

detailed bit information about the data content of the configuration

word.

lnput lmage - Data lJVords and Status \lVords

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 G-7. This data word is valid only

when the channel is enabled and there are no channel enors.

Input wo¡ds 8-15 (status words) contain the status of channels F7
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 receive 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 Word

Delimiler
Word
Delimiter

Chapter 5, CInnneI Configuration, Data, and Status, gives you

detailed bit information about the content of the data word and the

status word.

É

Type

\
I

a, (t

Slol

I
.10
\

4

(

Publicalion 1746€.8 - April 
.1997



!
*.
ii
;ü

Preliminary Operating Considerations ¿t-5

Module Update Time

Channel 0 Disabled

Channel 4 Disabled

The module update time is defined as the time required for the

module to sample and convert the input signals of all enabled input
channels and provide the resulting data values to the SLC processor,

Module update time can be calculated by adding the the sum of all
enabled channel sample times (0.75 msec per channel).

The 1746-NI8 module sequentially samples the channels in a
continuous loop.

Channel 2 Disabled ChannelS Disabled

Channel 5 Disabled Channel 6 Disabled Channel 7 Disabled

The following table shows the module update time. The module
update time is the same regardless of the filter frequency. The fastest

module update time occurs when only one channel is enabled. The
slowest module update time occurs when I channels are enabled.

Module Tlme

Number ol Channels Enabled Tlme

0.75 msec

1.50 msec

2.25 msec

3.00 msec

3,75 msec

4.50 msec

5,25 msec

6.fi) msec

$

Ìi
:l
!ì
rii
i,ì
äi
'ù;
s¡

Channel I Disabled

#
::'.

'\

2

3

4

5

6

7

I

Sample
Channel 5

Sample
Channel 4

Sample
Channel 7

Sample
Channel 6

Enabled EnabledEnabledEnabled

Sample
Channel 0

Sample
Channel 3

Sample
Channel 2

Sample
Channel 1

EnabledEnabledÊnabled

"tî
i..:

+

ìt,

:li:

,tl

,u

I
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4-.6 Preliminary Operating Considerations

Channel Turn-On, Turn'Off,
and Reconfiguration Times

The table below gives you the tum-on, tum-off, and reconfiguration

times for enabling or disabling a channel.

Tum€nlme
101 to 107 msec

maximum

Turn0flTlme
lto7mæc
maximum

Reconllguration
Time

101 to 107 msec

maximum

O 
Tha dur.tion uaries wilh lhe number ol channels lhat are enabled'

Response to Slot Disabling By writing to rhe starus 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
ATTENTION: AI
disabling a module
feature.

ways understand the implications of
beiore using the slot disãble

Input Response

When a slot is disabled, the 1746-NI8 module continues to update its

input image table. However, 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 iast siate, an<i the moduie'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 rnodule output data

(configuration) as it appears in the processor output image'

However, this data is not transferred to the module. The outputs are

held in their last state. Sy'hen the slot is re-enabled, the current data

in the processor image is transferred to the module.

The time il takes to change a channel

conliguration if the device type, lilter Írequency'

or configuration error bils are dillerent from lhe

currenl setling. The enable bit remains in a

steady state ol 1. Changing data lormat does

reconfiguration lime.nol require

'fhe lime ¡t takes to resel the status bll

(lransilion lrom 1 to 0) in the status word, atter

resetting lhe enable bit in the configuratíon

word.

The lime it takes to set the status

lrom 0 lo 1) in the status word, after setting lhe

enable bit in the configuration word'

bit (transition

Descriptlon

!
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Preliminary Operating Considerations +7

Channel Filter Frequency
Selection

Filter

Frequency

lHz
2Hz
5Hz

10 Hz

20Hz

50 Hz

75Hz
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.

Time

0.05%

1200 msec + module

600 msec + module

240 msec + module

120 msec + module

ô0 msec + module

24 msec + module

18 msec + module

time

lime

lime

lime

time

lime

time

0,75 msec + module time

o
The module accuracy lor currenl inpuls is 0.050/0, and for voltage inputs is 0.f %.

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 CuþOtf Frequency

The channel filter frequency selection determines a channel's cut-off
frequency, also calledthe-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-off
frequency are increasingly attenuated.

0.5 msec + module updale time 0.75 msec + module update time

15 msec + module update time10 msec + module update time

14.5 msec + module update l¡me 22 msec + module update time

36.5 msec + module updale time 55 msec + module update time

110 msec + module update time73 msec + module updale t¡me

146 msec + module update lime 220 msec + module updale time

365 msec + module update time 550 msec + module update time

730 msec + module update time 1100 msec + module update time

0.1% Accuracyo1% Accutacyo
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H Preliminary Operating Considerations

The cut-off frequency for each input channel is defined by its filter

frequency selection. Choose a filter frequency so that your fastest

changing signal is below that of the filter's cut-off frequency. 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 is

updated.

Aliaslng Frequency

Aliasing is a natural characteristic of discrete time sampling of
analog signals. This can result in elroneous 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 are

enabled. Anti-aliasing filters are available, but it is recommended

that you first check your transducer for malfunctions 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 f". The following

table shows the first alias frequenc¡ based on the number of
channels enabled.

lor Number of Channels Enabled

I
Ghannels

167 Hz

)q

I
Channel

1333 Hz

Å
(

666 Hz 333 Hz444 Hz
,l90 

Hz222H2267 Hz

Ghannels

2

Channels

5

Channels
4

Channels

3
Ghannels

7

Ghannels

6
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Preliminary Operating Considerations ¡t--9

0

The graph below shows the aliasing characteristic at a filter
frequency of 10 Hz with one channel enabled.

10 Hz Filter Frequenry with One Channel Enabled

101 102 103

lnput Frequency (Hz) 1333 Hz

The graph below shows the aliasing characteristic at a filter
frequency of 10 Hz with eight channels enabled.

10 H¿ Filter Frequenry with Eight Channels Enabled

1d 103
167 Hz

lnput Frequency (Hz)

@'ct

E -20co
CLø(¡,

CE
c
eoÉJ
¡l.õ -40
Øc
GI
ts

-60
100 104

104

,f\
'\)

0

foït
E -20ccl0-
U'q)

cE
c
e(,c:f
lJ-

-u -40
at>ecl
l-

-60

lïl

ilf Íil|

ll,llillill

!

)

1oo lor

Publication 1746€.8 - þril 1997



/t-10 Preliminary Operating Considerations

Noise Rejection

Rejection of comrnon rnocle noise is i¡herent in the hardware design

of the module. Common Mode Rejection is better than -75 dB for
common mode DC signals and better than -100 dB for common

mode 50 Hz and 60 Hz þrC 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 eartl¡/chassis ground

connections may be a source of common mode noise.

Rejection of normal mode noise is implemented in the firmware 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.

(

ï

ii

li

ri
¡i
ii

¡ìì

i,

.'i

È

( 't
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Chapter 5

Ghannel Configuration

Ghannel Gonfiguration, Data,
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

r check a channel's status

The channel configuration word is a part of the 1746-NI8 module's
output image as shown below. The module output image uses 8

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.

.l746-Nl8 
Module Output lmage - Channel Conliguration

Class 3

O:e,0

O:e.1

O:e.2

O:e,3

0:e.4

O:e.5

O:e.6

O:e.7

O:e.8

O:e.9

O:e.10

O:e.11

After module installation (and voltage or current is selected 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 programming 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.

(î a

a

a

a

a

a

a

a

a

a

a

a16 bit integerupper scale limit range I

16 bit integerlower scale limit range 1

16 bit integerupper scale limil range 0

16 bit integerlower scale limil range 0

abit mapped fieldchannel 7 configuration word

abit mapped fieldchannel 6 conliguralion word

abit mapped fieldchannel 5 configuralion word

abit mapped fieldchannel 4 ænfiguration word

abit mapped fieldchannel 3 configuration word

abit mapped fieldchannel 2 mnfiguralion word

abil mapped fieldchannel 1 configuration word

abit mapped fieldchannel 0 conliguntion word

Class 1
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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 deter¡rtine how the chan¡lel 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, I-adder

Lagic Configuration Emmples, to enter this configuration data into

your ladder program and copy it to the 1746-NI8 module.

Channel Conligurallon Word (O:e.0 through O:e.11) - Bit Definilions

Make these bit ¡n the Channel Conliguration l{ord
Bit(s)

a-2

þ5

6and7

8-10

tt

12-15

O 
ln addition to programming lhe conliguration word, you musl also use lhe DIP switches lo selecl vollage or cunent

@ En.ur. unussd bils 12-15 are alwavs be sel lo zeros.

0

0

0

0

1

0

offi000Unused@Unused

;""i:l 1Channel Enabled

Channel DisabledGhannel

Enable

o'"'',i| 0

I1'l*l.:si*,,1Hz 1

1" .¡'-'{. , ..2Hz 01

1
' , .Jlr ..:
,..' ," l::"':5Hz 10

1
" '''- 1,..,.,10 Hz 00

'",1..1 ''::.:,20Hz 110

0,.' rl :. r,,50 Hz ,|.ii:ì"¡-i
r!;tl01

00.i',,'lli r,ir.'""75Hz l.¡1r,.¡1

'' .., 
t' 

,No Filter

Filter
Frequency

'ri::000.',. I : | ,'':

.," 1,,'::lllegal

.,.1. | ,::..'''
Downscale 01

.'..'1,Upscale 10

Zero

Open Circuit

00''"'.1',''1.,

';.".'l::.:r,:',lllegal (configuration enor)

t' ¡lt,l::,illlegal (configuration error) - :;:,

ta:: ...¡/ l. ...

.'... I :

'.'.'.,',,t..a'.,
User Defined (Class 3) 1 10

User Defined (Class 3) 1l,1l:'r''''¡"'''l ' i'l:1 00

1746-Nl4 Data Formal ,"".'l 110

Proportional Counls no,'',[.¡¡ r....':,' 010

Scaled-lor-PlD .':"{.' ,., 100

Data Format

,;' ..{1.,t,i,,t'.¡Engineering Units 00 0

,:rii¡ IG-1 mA i;,,'' 'f,'tr il ìì
*20 mA i;....l;..l* 11

'].4-20 mA i1 1#i,l 01

G-20 mA
SET

DIP SWITCH
TOþN'

FORCURRENT

,i"{Ì,il: 01

ù-10V dc +:lÌil', 10

0-5V dc
0,.'1,"$ii,ì,l f 10
:.ï[ì..']..r-5v 0c 00

r10V dc
SET

DiP SWITCH
TO'OFF

FONVOLTAGE
INPUT

lnput Type

,""¡'.lli;moÌ" 00
'i5,,

67IIt0;'¡lrl 11 12345
Deline To SelectO
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Channel Configuration, Data, and Status 5-8

ö

Select lnput Type (Bits 0--2)

The input type bit field lets you configure the channel for the type of
input device you have connected to the module. 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-digit binary code in bit field 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, 1746-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 Scaling the Data Channel Word on
page 5-6 for data type descriptions and scaling exarnples.

Select Open Gircuit 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
enors are only detected for 4-20 mA input types (bits 6-7 are
ignored for other input types). The open circuit options are zero,
upscale, and downscale.

o If zero is selected, the channel data word is forced to 0 during an
open-circuit condition.

o Selecting upscale 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.

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.
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5-4 Channel Configuration, Data, and Status

fmportant: The processor may continue receiving data values for a
period of time after 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.

It¡lodule Response lo Chcult

Number of Ghannels Enabled Fesponse Tlme

0.75 msec

1.50 msec

2.25 msec

3.00 msec

3.75 msec

4,50 msec

5.25 msec

ô.00 msec

Select Channel Filter Frequency (B¡ts 8-10)

Determine the desired input fitter 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 8 filters

available fora channel. The filter frequency affects the noise

rejection characteristics. A lower filter frequency increases the noise

rejection, and a higher filter frequency decreases the noise rejection.

Select a filter frequency considering acceptable noise and step

response time. See Channel Filter Frequency Selection on page 4*7

for more information on filter frequency'

Select ChannelEnable (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 l l if the channei is to be disabieci.

The 1746-NI8 module only scans those channels that are enabled'

To optimize module operation and minimize throughput times,

unused channels should be disabled by setting the channel enable bit

to zero.

V/hen 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.

2

3

4

5

6

7

I

,ft

ê
(
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i:

Channel Data Word

While 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 status bit (bit 1l) in the channel status word.
(Refer to Channel Status on page 5-11.)

Unused Bits (Bits 12-15)

Bits 12-15 are 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.O through I:e.7 of the module's input image
file. When an input channel is disabled, its data word is reset to
zero.

1746-Nl8 Module lnput lmage - Dala Word

Class 3

l:e.0

l:e.1

l:e.2

l:e.3

l:e.4

l:e.5

l:e.6

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.

a

a

a

a

a7l:e. a16 bit inlegerchannel 7 dala word

a16 bit inlegerchannel 6 dala word

a16 bit integerchannel 5 data word

a16 bit integerchannel 4 data word

a16 bit inlegerchannel 3 data word

a16 bit integerchannel 2 data word

o16 bit integerchannel 1 dalaword

a16 bil inlegerchannel 0 dala word

Class I

-50 to 1050-0.05 mA to 1.05 mA

-20500 to 20500-20.5 mA to 20.5 mA

3500 to 205003.5 mA to 20.5 mA

-500 to 20500-0.5 mA to 20.5 mA

-500 to +10250-0.5V to +10.25V

+500 to +5500+0.5V to +5.5V

-500 to +5500-{.5V to +5.5V

-10250 to +10250-10.25V to +10.25V

Engineering UnitsSlgnalRange

Channel Data Word Values lor Engineering Unlts

+10V dc

fSV dc

1-5V dc

È10V dc

0-20 mA

¿l-20 mA

*20m4

Unlts Scale

lmV/step

lmV/step

lmV/step

lmV/step

1.Ou4/slep

1.OuA/step

&-1mA
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ffi Channel Configuration, Data, and Status

Channel Dala Wo¡d Values for Scaled Data

t10V dc

0-5V dc

1-5V dc

0-10V dc

f20 mA

,t-20 mA

t20 mA

0-1mA

Nld Dal¡ Fomat

-32768 to 32767

0 to 16384

322 lo 16384

0 lo 32767

0to 16384

3277 to 16384

-1 6384 to 1 6384

0tol
'lhis dala fomat is not suPpon€d by lhe 1746-Nl4 module, but is available to¡ he 1746'Nl8 module.

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 Type 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 integer, with O

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 0-16,383 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

-32,768 to 32,767 range.

The 1746-NI4 data format converts the current 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
,-----L -- ^f ^:--:e^^-¿ L:¿- ^--J ¿L^ -^^^t-.¡l^-¡tullluçl ur srB¡lrrlualtl ullù, all(¡ Ll¡g lçùvlulrulr.

Voltage/Gwrent Range Fesolution
per LSB

-1 0V dc to +10V dc - 1 LSB

0to5Vdc
305.176 uV

l loSVdc

0lol0Vdc-lLSB

Scaling the
Channel Data Word

e

(

0 to 163830,0 mAto 1.00 mA -32768 to 32767

0 to 16383-20.0 mA lo 20.0 mA -32768 to 32767

4.0 mA to 20.0 mA 0 to 16383 -32768 to 32767

0 to 1638Íl0.0 mA lo 20.0 mA -3278to32767

0 to 163830.0V to +10.00V -i27ffi1o32767

+1.00V to +5.00V 0 to 1638{} -32768 to 32767

0 to 163830.0V to +5.00V -327681032767

-10.00V to +10.00V 0 lo 16383 -32768 lo 32767

Slgnal Renge Scalcd-lor-PlD Proportlonal Counts (delault)

15 bits0 to 32,767

13.67 bils3,277 to 16,384

14 bits0 to 16,384

16 bits-32,7681o +32,767

Number ol
Slgnificant Blts

Decimal

Represenlat¡on
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{_)

per LSB

0to20mA

4to20mA 1,22070u4

-20 mAlo +20 mA

0lo I mA

Thisdatafomat is not supporled byhe 1746-Nl4 module, but is avaihble forlhe 1746'Nl8 module.

User defined scaling count (Class 3 operation only) allows the

output image data words 8 and 9 (or words l0 and l l) to be selected

to represent low scale and high scale limits. The module uses these

limits and scales proportionately between them. For example, if
words 8 and 9 are selected to represent low and high scaling ranges

(data format select bits = 100 binary), and word 8 contains 0000 hex

(0 decimal), and word 9 contains 4E2Ohex (20000 decimal), this

would represent the range of values that the voltage or current

readings would be scaled into. The lowest voltage or current reading

would be scaled to 0, and the highest voltage or current reading

would be scaled to 20000, with other readings scaled proportionately

between thern.

If the module is in Class I mode and you attempt to configure for
user defined proportional counting, a configuration error will be

generated.

Using Scaled-for-PlD and Proportional Counts

Ttre 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.

10 bits0 to 1000

15 bits-16,384 to +16,384

13.67 bils3,2771016,384

0lo 16,384 14 bits

Signillcanl BltsHepresentallon
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H Channel Conflguration, Data, and Status

Engineering Units to "Real" Units

Situation #l: A Eansducer is being used to measure temperature.
The Ç2O mA signal is proportional to I0G-500"C(212-932"F).
The channel data word is in engineering units format.
The channel data = 5500.

Find: "Real" units equivalent in oF.

Equation:RealIInitsEquivalent:channeIdatavaluex(scalingfactor)x(W)

where: S¡-Ow = 2l2oF
SHIcH =932oF
channel data word = 5500
scaling for engineering units = I pA per step

Solution: Real Units Equivalent : 5500 x (1 pA) 
" (m)

Situation #2: A transducer is being used to measure temperature.
The 0-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 oC.

Scaling Examples

The following scaling examples 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¡91y, and the highest possible value is SH¡cH. Refer to
the Channel DataWord Value tables on pages 5-5 and 5-6 for the

data channel word ranges.

= 247.5 'F
tu

Equation: Real Units EquivøIent = channel data value x (scaling factor) x

where: St mw = OoC_LUVI

SHIGH = l0oC
channel data word = 5000
scaling for engineering units = I mV per step

sorution: Reøt units Equivalent = 5000 x (I mv) " (ffi) = ,.ooo',

> nP If you are measuring a "real" voltage or current, then selecting engineering units allows the

module to report "real" values without further scaling. For example, a 4.683V dc signal
would produce a channel data word of 4683.

Publicalion 1746.ô.8- April 1997
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Channel Configuration, Data, and Status 5-9

Scaled-for-P[D to "ReaI" Units

Situation: A transducer is being used to measure temperature.
The 4-20 mA signal is proportional to I 00-500'C (212-932"F).
The channel data word is in scaled-for-PlD format.
The channel data = 5500.

Find: "Real" units equivalent in oF.

Equation: ReaI Units Equivalent = Srcw *

where:

Solution:

Slow = 212oF
SHIcH =932"F
channel data word = 5500
full scale PID default value (from table on page 5-6) = 16383

Real units Equivatent :212'F +ltosz'r - 212"F) " (#)] = 453.71'F

4r\
úJI

Proportional Counts to "Reâl" Units

Situation: A transducer is being used to measure pressure.
The -lOV dc to +10V 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:

^ L^ (datavalue *lproportíonalcountlowdefaultvaluell]
RealUnitsãquivalent: Stow + 

f(Snrcr 
- Src*) " l

where: Slow=0psi
Sutcu = 200 Psi
channel data=21567
proportional count low default value (from table on page 5-6) = -32768
proportional count full scale default value (from table on page 5-6) = 65535

f 
, 

(2rs6T_!_t_::261iltlf :rcs.ssps¡Solution: Real Uniß Equivalent = 0 psi + 
I(ZOO 

nsi - 0 psi) " 

-6SS:g--,
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5-10 Channel Configuration, Data, and Status

1746-NI4 Data Format Units to 'rReal" Units

Situation: A hansducer is being used to measure flow rate.
The -l0V dc to +lOV dc signal is proportional to 0-100 GPM.
The channel data word is in 1746-NI4 data format.
The channel data = 10000.

'Real" units equivalent in GPM.Find:

Equation:

where:

Solution:

Publication t74ô.6.8 - April 1997

Real Uniæ Equívalent = clnnnel datavalue " 
(Sy:::¡:*\
\ rnpwrange I

SLow = OGPM
Ssrcu = 100 GPM
channel data word = 5500
M4 futl scale default value (from table on page 5{) = 65535

100 GPM - 0
Solution: Reøl Units Equivalent = 10000 x

ó5535

User Defïned Limits Data Format to'rReal" Units

Situation: A transducer is being used to measure pressure.
The -tûV dc to +10V dc signal is proportional to S200 psi
The channel data word is in user defined data format.
The lower scale limit (configuration word 8) = O.

The upper scale limit (configuration word 9) = 20000.
The channel data word = 16600.

Find: "Real" unis equivalent in psi.

Equation:

where: Suow = 0 Psi
SHIcH = 200 Psi

Real Units Equívalent : channel dataword "l l

= 15.26 GPM

€

ReattrnißEquivøtent = 16600 "lwl: rca.ooori

(



Channel Configuration, Data, and Status 5-11

Channel Status Checking If the module is in Class 3 mode, there are an additional 8 input

image words available for status information. The channel status

word is apart of the module's input image. Input words 8-15

conespond to and contain the configuration status of channels G-7-

You can use the data provided in the status wofd to determine if the

input configuration data for any channel is valid Per your

configuration in O:e.0 through O:e.1.

For example, whenever a channel is disabled (O:e.x/l1 = 0), its

conesponding status 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.

17f6-Nl8 Module lnput lmage - Status Word

Class 3

l:e.8 a

l:e.9 a

l:e.10

l:e.11

l:e.12

l:e.13

l:e.14

l:e.15

a

a

a

a

a

oII

The channel status word can be analyzed bit by bit. In addition to

providing information about an enabled or disabled channel, each

bit's status (0 or 1) tells you how the input data from the voltage or
current analog sensor connected to a specific channel will be

translated for your application. The bit status also informs you of any

error condition and can tell you what type of error occurred.

A bit-by-bit examination of the status word is provided in the chart

on the following page.

channel 7 status word bit mapped field

channel 6 status word bit mapped lield

channel 5 slatus word bit mapped lield

bit mapped fieldchannel 4 stalus word

bit mapped fieldchannel 3 stalus word

channel 2 slalus word bit mapped lield

channel 1 statusword bit mapped field

bil mapped fieldchannel 0 stalus word

Class I

¡

)
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*12 Channel Configuration, Data, and Status

Channet Þ? Status Word (l:e.8 lhrough I:e.15) - Bit tÞfinitions

Bll(s)

0-2

3-5

6and7

8-10

13

14

15

11

12

lndicate this

rl0Vdc
1-5V dc

0-5V dc

f10V dc

0-20 mA

4-20 mA

r20 mA

0-t mA

Engineering Units

Scaled-for-PlD

Proportional Counts

1746-Nl4 Ðata Fomai

User Delined (Class 3)

User Defined (Class 3)

Zero

Upscale

Downscale

No Filter

75Hz

50 Hz

20Hz

10 Hz

5Hz

2Hz

lHz
Channel Disabled

Channel Enabled

No Enor

Circuit Detected

No error

^..-- 
n---^ 

^^-iiai^^vvgl'ndilgE vur lulsvl I

No Enor

Under-Range Condition

No Error

Error

lr ¿r- - -L ---^^l C^- .-.L:^L -^-lri-n oløt¡rc ic
tmporlanl; Il lIlti çttal¡¡¡çl lut wr¡le¡l Jvu 4rv ùwvß¡r¡ó ùts3so ¡u

disabled (bit O:e.x/I1 = O), 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' (

l:¡;..:,.1

Configuralion
Eror

0

l, ,t,i1
r:rì,t

Under-Range
Eror

0

Over-Range
Elror

0

1

Open Circuit
Error

0

t
Channel

Status

0

111

011

i:i, j ri:
101

1 00

l. r|1I0:','::

010 il l:l...,

100

Filter
Frequency

000

01

ij: '10
Open Circuit

0 0

10

-i:7-

1

-:i-
T

001

110

010

100

Data Format

0 00

111

011

101

00I
t0 1

10 0

0 'l0

lnput1lpe

000
f3t415 789101112 23456 0fDefine

Thsee bil æltingt
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(. 
-)

Explanations of the status conditions follow.

Input Type Status (Bits fÞ2)

The input type bit field indicates what type of input signal you have

configured for the channel. This field reflects the input type defined

in the channel confîguration word. The input field is cleared when

the channel is disabled.

Data Format TyPe Status (Bits 3-5)

The data format bit field indicates the data format you have defined

for rhe 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 Circuit Type Status (Bits 6 and 7)

The open circuit bit field indicates how you have defined the

,rspont" of the module to an open circuit condition. This feature is

active for the 4-20 mçinput type only. The open circuit field is

cleared when the channel is disabled.

Channel Filter Frequency (Bits 8-10)

The channel filter frequency bit freld reflects the filter frequency you

selected in the configuration word. This feature is active for all

current and voltage input types. The filter frequency bit field is

cleared while the channel is disabled.

Channel Status (Bit 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.

)
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5-14 Channel Configuration, Data, and Stalus

Open Circuit Error (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 4-2O mA input type only. The open circuit error state will
always take precedence over the out-oËrange eÍTor states. There will
never be an out-of-range e¡ror when an open circuit is detected. The
open circuit error bit is cleared when the channel is disabled or when
the open circuit condition is removed.

Over-Range Error (B¡t 13)

The over-range effor 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 specified upper
limit of the particular sensor connected to that channel. The
over-range bit is cleared when the channel is disabled.

Under-Range Error (B¡t 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

specifred 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 enor bit is set (l) whenever a configured channel
detects that the channel configuration 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.

I

e

t
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Chapter 6
a

lnitial Programming

Ladder Logic Gonfiguration
Examples

Earlier chapters explained how the configuration word defines the

way achannel operates. This chapter shows the programming

required to enter the configuration word into the processor memory.

It also provides you with segments of ladder logic specific to unique

situations that might apply to your programming requirements. The

example segments include:

o initial programming of the configuration word

I interfacing the analog module to a PID instruction

o monitoring channel status bits (Class 3 Mode only)

To enter data into the channel configuration word (O:e'0 through

O:e.7) when the channel is disabled (bit 11 = 0), follow these steps.

Refer to page 5-2 for specific configuration details.

Example - A 1746-NI8 analog module is residing in slot 3 of a 1746

chassis. Configure all eight channels with the same parameters.

ll 2 t 0 Bit Number

Blr setting

o lnputType:
¿l-20 mA

o Data Fomat:

scaled-for-PlD

o Open Chcuit:

zero il open chcuil

o Filter Frequency:

10 Hz

o Channel Enable:

enabled

o Not Used

This example transfers configuration data and sets the channel enable

bits of all eight channels with a single File Copy instruction.

1098 76 54
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È2 Ladder Logic Conliguration Examples

Procedure

1. Create integer file NlO. lnteger 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 N10. See Appendix B for
the channel configuration worksheet.

3. Program a rung in your ladder logic to copy the contents of
integer fite NlO to the eight consecutive output words of the

1746-NI8 analog module beginning with word O:3.0.

lnitialize 174&Nl8

r

Firsl Pass Bit

52¡1 coP

15
COPY FXLE
sourco *N10:0
lteat, *O¡ 3 .0
lc¡lgth I

On power up, bit 52:1/15 ¡s set for the lirst program scan, and integer lile Nl0
is sent to lhe eight 

.l746-Nl8 
channel configutalion words.

DAAI FII¡E N10

eoffs6t
N10: 0
lf10:1
lf10 ¡ 2
N10¡3
N10:4
N10:5
N1O¡6
l[10:7

15 1{ 13 L2 11 10

000011
000011
000011
000011
000011
000011
000011
000011

9

o
0
0
0
0
0
0
0

765¿3210
00001101

00001101
00001101
00001101
00001101

(

00001101
00001101
00001101
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Ladder Logic Configurat¡on Examples 6-3

lnterlacing 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 1746-M8 channel data as the process variable in the
PID instruction.

1. Select scaled-for-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

lnítialize 1746-N18

Channel 0First Pass Bit

32:1

15

Channel 0
Slatus

MOV
t[ovE
Source ¡f10: 0

3083
O:3 .0

0
DesÈ

Block ll11: 0
VarLal¡le I:3 .0
VarLable l¡11:23
Bl-ock LengÈh 23

''4")

PID
ÞID
Conurol
ProceaB
Co¡rtrol
ConËro1

DÀTå, I.IT¡E NlO

Of,fsct,
N10¡0

98765¿3210
0000001101

111{ 13 L2

000
15

o

10

11

The Rate and Olfset parameters should
be sel per your applicalion. The Dest
willtypically be an analog oulpul
channel. Refer to your programming

device's user manual or Analog UO

Modules User Manual for specilic
examples ol the SCL instruclion.

Scals
gourca Nll.

RaËê [/100001

Of,f,Eêt

Dêats

2

SC¡.
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H Ladder Logic Configuration Examples

Monitoring Channel Status
Bits (Glasé 3 Mode OnlY)

This example shows how you could monitor the open circuit enor

bits ofeach channel and set an alarm in the processor ifone ofthe

channels opens. An open circuit enor can occur if the analog input

device breaks, or one of the sensor wires gets cut or disconnected

from the terminal block.

Program Listlng

Fint Pass Bit

92zL

lnitialize 174&N18

15

Channel 0
Status

I:3.8

11

Channel 1

Status

I:3 .9
11

Channel 7
Slatus

I¡3.15
11

DÀTA FILE N10

Channel 0
Open

I¡3.8

L2

Channel 1

Open

I:3.9
L2

Channel 7

Open

I:3.15
L2

Channel 0
Alarm

O:2 .0

0

Channel 1

Alam

O:2 .0

I

Channel 7
Alarm

O¡2.0

7

/€

coP
CoDy Fllc
gourc€
fte sÈ
Longth

llNl0:0
*o:3.0

8

a
o
o

o
a
a

a
o
o

I

off,gaÈ
N10¡0
N10¡1
lr10 ¡ 2
![10:3
N10 ¡{
N10¡5
!110 r 6
l{10 r 7

9876543210
0000001101
0000001101
0000001101
0000001101
0000001101
0000001101
0000001101
0000001101

15 1¿ 13 L2 11 10

000011
000011
000011
000011
000011
000011
000011
000011
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Chapter 7
I

,,,i.t.\

Module Operation vs.
Channel Operation

Power-Up Diagnostics

Channel Diagnostics

Module Diagnostics and
Tloubleshooting

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
. power-up diagnostics

o channel diagnostics

r LED indicators

o troubleshootingflowchart
o replacement parts

o contactingAllen-Bradley

The module performs operations at two levels:
r 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.

Intemal diagnostics are performed at both levels of operation and
any e¡ror conditions detected are immediately indicated by the
module's LEDs.

At module powerup, 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.

When a channel is enabled (bit I I = l), a diagnostic check is
performed to see that the channel has been properly configured. In
addition the channel is tested on every scan for configuration etrors,
over-range, under-range, and, for theÇ20 mA input type,
open-circuit conditions.
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7-2 Module Diagnostlcs and Troubleshooting

A failure of any channel diagnostic test causes the faulted channel

status LED to blink. All channel faults are indicated in bits 12-15 of
the channel's status word. Channel faults are self-clearing. When

the fault conditions are corrected, the channel status LED will stop

blinking and resume steady illumination.

Important: If you clear (0) a channel enable bit (11) 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.

Channel Status LEDs

Module Status LED

LED State Table

Conective acllon:

No aclion

To delermine the exact error, check the enor

bits in the input image. Check lhe channel

conliguntion word for valid data. Make sure

that the data lormat is indicated conectly in bits

S-5, and that the open-circuit selection state

(bits 6 and 7) is valid. Refer lo lhe

troubleshooting flowchart on page 7-5 and lo

5 for more information.

f¡o aclr9n fequrfeo,

No act'on required. For an example ol how to

enable a channel refer to chapter 2, Quick

Slart, or chapter 6, Ladder Logic Configuration

Examples.

Module Status LED State Table

{.

LED lndicators

,€
ll Module

Status
LED is:

On

lf Module

Status
LED ls:

On

Conecllve aclion:

No action

Cycle power. ll condition persisls, callyour local

t

INPUT

Channel Not Enabled

Power-Up

oft

Channel Conligwalion
Error

Out-ol-Range Condilion

Open-Chcuit Condilion

Blinking

Channel EnabledOn

lndicated Condition:

And
Channel

Slalus
LED is:

Module Fault

Proper Operation

lndidated condltlon:

Publication 174&6.8 - þril 1997

off
distributor or for assistanæ.



Module Diagnostics and Troubleshooting 7-g

I

,fî

Channel Status LEDs (Green)

The channel status LED is used to indicate channel status and related
error information contained in the channel status word. This
includes conditions such as:

o normal operation

o channel-related configuration errors
o open-circuiterrors
¡ out-of-range efrors

All channel errors are recoverable errors and after corrective action,
normal operation resumes.

lnvalid Channel Confi guration
'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 configuration word) is invalid, or when the open-circuit state
selection (bits 6 and,7) is invalid.

Open-Circuit Detection

An open-circuit test is performed on all enabled channels configured
for 4-20 mA input. 'Whenever an open-circuit condition occurs (see
possible causes listed below), the channel status LED blinks and bit
l2 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 confrgured

channel.

If an open-circuit is detected, the channel data word reflects input
data as defined by the open-circuir bits (6 and Z) in the channel
configuration word.

Out-Of-Range Detection

Whenever the data received at the channel data word is out of the
defined operating range, an over-range or under-range enor is
indicated and bit 13 (over-range) orbit 14 (under-range) ofthe
channel status word is set.
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74 Module Diagnostics and Troubleshooting

Module Status LED (Green)

The module status LED is used to indicate module-related diagnostic

or operating efïors. These non-recoverable effors may be detected

at power-up or during module operation. Once in a module error

state, the 1746-M8 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 error and

requiæs the assistance of your local distributor or Allen-Bradley.
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Module Diagnostics and Troubleshooting 7.4

,tf=\

Troubleshooting Flowchart

Yes

No

Conlactyour
local dislribulor

of
Allen-Bndfey.

Endls oroblem
cohec,ted?

Ched< lo see
lhatmodule is

seated properly

in dassis.

Module faull
condition

B¡I I2
set (f)

fur ooen+ircuil condition is
preæht Che* dranneland

wiring for open or loose
ænnections. Relry.

Conlaclyour
þcaldistribulor

0f
Allen-Bradley

Bir 13
set (f)

Over-ranoe condilion exisls.
The lnpú signal is greater

lhan fie upper scaþ limil for
lhe dtannel. Conect and

Relry.

ls oroblem
cohected?

Bir 14
sot (1)

Under-range condilion
exists. ïhe input signal is

less üan he low scale limil
forlhe úannel.

Conect and nlry.

Bir 15
ser (r)

Configuralion ero¡. Check
configuralion word bits 3-5

forvalid data lormal
cunliguralion as well as

bils 6 and 7 for valid
configuralion setting.

Helry.

End

End Enable ùannd il
Check channel

slatus word
bils 12-.l5.

Faull
condilion

Channel enabled
and wo*ing

properly

Channel is
nol enabled.

Nomalmodule
operâlion

Channel
Stalus LEDIsì

blinking' '

tulodule
Stalus LED on

Modula
status LEDolf

Channel
Slalus LED

0n,

Channel
Stalus LED

off.

Check LEDs
on module.

Yes

No
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74 Module Diagnostics and Troubleshootlng

Replacement Pafrs

Contacting Allen-Bradley

The 1746-M8 module has the following replaceable parts:

Parl Part Number

Block

Replacement Tem¡nal Cover 1746.R13

1746-Nl8 User Manual 1746.6.8

If you need to contact Allen-Bradþ for assistance, please have the
following information available when you call:

r a clear statement of the problem including a description of what
the systern is actually doing. Note and record the LED states;

also, note input and output image words for the module.

¡ a list of things you have already tried to remedy the problem

. processor type and firmware (FRN) number. See label on left
side ofprocessor,

o hardware types in the system including VO modules and chassis

o fault code if the SLC processor is faulted

{

ffi
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Chapter I
)

,f\ Basic Example

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, or L3.
The example also includes configuration and programming to
display pressure and liquid level.

Application Setup - Display a Current (amperage)Value

In this example, the current 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 from the analog input module to
BCD before sending it to the display.

Device Configuration

SLC 5/04 p¡ocessor
1746.08r6

1746-Nr8 L1

l_

Transduær

LED Display

(DC sinking inputs,
BCD lormat)

L2I

ll tt I

I tr r

\I

,l\
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8-2 Application Examples

Ghannel Configuration

Configure channel 0 of the 1746-NI8 module with the following
setup:

. +20mAinputrype
o engineering units data format
. ?-eÍo data word in the event of an open circuit
o 10 Hz input filter to reject high frequency noise and provide

rejection of 60 Hz line noise

Channel Conf iguration Worksheet
(With Settings Established for Channel 0)

it

il 7610 9I 543 210 Bit Number

Channel 0 - N10:0

Channel f

Channel 2

Channel 3

Channel ¿l

Channel 5

Channel 6

Channel 7

G

o lnputType
o Data Format
o Open Circuit
o Filter Frequency
o Channel Enable

o Not Used

Bit lÞflnitions:

Bits lÞ2

Bits 3- 5

B¡ts 6 and 7

B¡ts 8-10

B¡t 11

B¡ts 12-15

Publicalion 1746-6.8 - Apdl 1997

000 = engineering unils QIQ = proporlionalcounts

001 = scaled-for-PlD 011 = 1746-Nl4 data format

00 = Zêro 01 = upscale

000 = t10V dc

001 = 1-5V dc

000; no liller
ü)1 = 75 Hz

010 = 0-5V dc

011 =0-10Vdc

010 = 50 Hz

011 = 20 Hz

100 = f20 mA

101 = ¿l-20 mA

100 = user defined scaling

101 = user defined scaling

10 = downscale

100 = 10 Hz

101=5Hz

1 = channel enabled

110 = 120 mA

lll = 0-1 mA

110 = illegal

111 =

11 = illegal

110=2Hz
lff=1Hz

t
0 = channel disabled

0000 = make this selting

0000

0000

0000

000

000

0000

0000

0000 I 00I 00 000 I0I

Nol Used

Ghannel Enable

Filler Frequency

Open Circ,uit

Data Format

lnput Type



Application Examples 8-A

15

Rung 2.1

o

Data File

DÀ,TÀ TTT¡E I!10

Convert the scaled channel 0 data word
lo BCD and wrile this to the LED display.
ll channel 0 is ever disabled, a zero is
written to the display.

Program Listing

Rung 2.0

Firsl Pass Bit

9¡1

lnitialize lhe 1746.N18
Module Channel0

ltov
DIOVE
Sourcc tr10:0

O¡3.0D€87

scP
Scalc w/Par¡¡et,erg
InDut, I¡3.0

o<
rnDuÈ l'81.¡r. 3500

3500 <
InDut, Dla:ß. 20500

20500 <
Scaled l{{a. O

0<
gcal€ð tlâ:t. 100

100 <
Ot¡tput Ml:0' o<

,n

Rung 2.3
E!ÛD

The use of lhe maskEd move ihslruclion wilh üre 0FFF mask allows you lo use ouþuls '12, i3, 14 and
lSroroh€roulpuldevlæslnyoursystem. TheT-segmenldisplayusesoulpuls(Þll.

offset
N1O¡ 0

9876543210
0000001101

15 1{ 13 L2 11

00001
10

!fir'o

D€sÈ

Maeh

M7:1
0

OFFTb
{09s

O:2.0
0

UASKED I¡O\¡E
gourcc

Rung 2.2

Dest

!toD

Ml:0
0<

Ml¡1
0000h <

TO BCD
Source

1
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H Application ExamPles

Supplementary ExamPle

SLC Chassis System

Cu¡renl
Transducers

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. Two warning 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 data format.

Device Configuration

Seleclor Switch Display Panel

Ll - l:6/0
L2 - l:6/1

L3 - l:6/2

Pressure
Transduær

Valve

Three
Phase

4>

Holding Tank

IIIL1 Lf 12

Sensol
Level

I rt tt I

f, t+igtr tevet

X LowLevel

Liquid Level

L L3
t¿

\

PSI
l....--I r rt tt I I
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Applicatlon Examples H

iry

Channel Gonfiguration

Configuration setup for current transducers:
o channels 0, 1, and 2

. 4-20 mA input type
r engineering units data format
. zßro data 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 pressure transducer:
o channel 3

. 4-20 mA inpur rype

o engineering units data format
o zero data word in the event of an open circuit
o l0 Hz input filter to reject high frequency noise and provide

60Hz line noise rejection

Configuration setup for level sensor:
r channel 4

o 0-10V dc input type
o engineering units data format
c ?.ero data word in the event of an open circuit
o l0 Hz input filter to reject high frequency noise and provide

60Hz line noise rejection
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8-€

Bil Definitions:

Bils lÞ2

Bils 3- 5

Blts 6 and 7

Bits 8-10

Application Examples

l0 I8

Channel Conf iguration Worksheet
(With Settlngs Establlshed for Channels 0-4) (',

ll 76 5 4 3 210 Bit Number

Channel 0 - Nt0:0

Channel I - Nt0:l

Channel 2 - Nl0:2

Channel 3 - Nl0:3

Channel 4 - Nt0:d

Channel 5

Channel 6

Channel 7

o lnput Type
o Dala Format

o Open CircuitO
o Filter Frequency
o Channel Enable
o NolUsed

I

000 = +10V dc
001 = 1-5Y 6.
000 = eng¡neering units
00f = ss¿¡s6-¡tt-Ptt

00 = zero

000 = ¡e fills¡
001 = 75 ¡1t

010 = G-SV dc
011 = G-10V dc

010 = proporlional counls
011 = 1746-Nl4 dala format

01 = Ypsç¿¡t

010 = 50 Hz

011 = 20 Hz

100 = Q-lQ ¡¡¡
10.l = ¡l-20 mA

100 = user defined
101 = user defined

10 = downscale

100 = 10 Hz

101 = $ fl¿

1 =channel enabled

flO=û20m4
l1f =9-1¡1¡

scaling 110 = illsg6f

111 =

11 = illegal

110 =2Hz
l1l=1Hz8A 1f 0 = channel disabled

Bits 12-15 0000 = make lhis
o

The open circuit oplion is only valid for lhs 4_20 mA data fomal.

publication t746-6.8 _ April 1997

s:r ji. ¡.{r^:rj.-r*.t ,

000

0000

0000

0000

0000

0000

0000

0000

1

I

I

I

I

00I

00I

00I

00I

00I

0

00

00

00

00

000

000

000

000

000

II0

I01

I01

I01

10I

Not Used

Channel Enable

Filler Frequency

OpenCkcuitfl

Dala Format

lnput Type



Application Examples v7

) Program Set Up and Operation Summary

l. Set up one configuration word in memory foreach channel. The
table below shows the configuration word allocation summary.

Value

Ll(amps)

L2

L3

(psi)

level

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.

Selector Sw¡tch Display Panel
Lt - l:d0
12-l:6/1
L3 - l:d2

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.

Channel

0

2

3

4

'ìi 
,'

N10:4

N10:3

N10:2

N10:1

N10:0

Gonllguration Word

Liquid Level
lf;fiFl
I r]r rl¡ ¡lr I

I n¡gnuvel

I LowLevet

L3
.L2,\L

PStAmps

I r:r r:' ¡:r I
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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 data to

the LED display based on the position of the selector switch.

lnilíalíze the 1746-Nl8

Module Channels 0-4

0000

0001

Fhst Pass Bit

92¡1

15

Scale lhe data word containing the
@frent values lrom Ll, 12, and L3.

coP

CoDy Fllc
gourc€ *N10:0
Dasg *o¡1.0
l¡€ngÈb 5

scP
Scale w/ParâDeÈ.êrB
fruruÈ 1:1.0

0<
xaDuÈ uln. 3500

3500 <

I¡¡Dut Max. 20500
20500 <

Scaled DIin. 0
o<

scaleal ua:ß. ¿00
¿00 <

Or¡tput, Ml:O
0<

€

gcale w/ParaneÈere
Ir¡Dut I ¡ 1,2

0<
rnput Mln. 3500

3500 <

I¡rDr¡È l!¡¡¡ß. 20500
20500 <

Scaled DtLn. 0
0<

ftcalcd tdat¡. {00
400 <

ouËDuc Ml¡2
0<

scP

Scale w/Par!.n€Ècro
l¡lDr¡t f¡1.1

0<
rnput Mln. 3500

3500 <

fnDut ¡{ax. 20500
20500 <

Scaled M:Ln. 0
0<

Scaled Max. ¿00
¿00 <

outDut N7:1
0<

scP
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Application Examples 8-9

lf the seleclor switch is in the Ll posilion, conveil the scaled
data word to BCD format and send the value to the LED display.

0002

0003

0004

0005

0006

I¡6.0 I¡6.0 I:6.0t-lt*lt

/ F-l É-l /o1

0 1 2

Scale the data word from the pressure lransducer.
Then convert lhe scaled data word to BCD format
and send the value to the LED display.

2

Dest

lf the selector switch is in the L3 posilion, converl the scaled
dala word lo BCD formal and send the value lo lhe LED display.

I:6.0 Ir6.0 I:6.0 .foD

/E--l t*-l

To BCD
gourc€ N7¡1

0<
O:2.0
0000b <

llo BCD
gource N7 ¡2

0<
O¡2.0
0000h <

DeaÈ

scP
gcale túlParrn€ters
InDut I¡1.3

0<
Iryrut l,lt r¡. 3500

3500 <
fnput Ma:ß. 20500

20500 <
Scaled llin. 0

0<
Scaled !lax. 200

200 <
OutDuC N7:3

0<

TIOD
To BCD
gor¡rcâ0 1 2

Dcat

lf the seleclor switch is in the L2 posilion, converl the scaled
data word to BCD format and send the value to the LED display.

I¡6.0 I:6.0 I:6.0 IFOD

N7¡0
0<

O¡2.0
0000h <

'l

00h
3

!ü7

DesÈ

TOD

o:
00

:3
0<

.0

!!o BCD
Sor¡rca
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8-10 Application Examples

0007

Scale the data word fom the level sensor.

Thsn oonvert lhe scaled data wod to BCD

format and send the value lo lhe LED display.

lf lhe value of the level sensor is less than 12

inches, energize the High LevelWaming Light'

l¡Eg
¡egÉ |!ban (À<B)
gource À lü7¡tl

0<
gourca E L2

t2<

lf the value ol the level sensor is grealer lhan 110

inches, energize lhe Low LevelWarning Light.

GR'f
creator llban (À>B)
Sourc€ â tfi7:4

0<
gource B 110

110 <

END

gcP
Saalc w/PülD.t.rt

0008

0009

0010

0011

I¡¡puÈ

lnpuÈ Mln.

InDUC Ua¡ß.

gcsled lll,n.

Scaled Ms¡t.

OucDut

fr1.tl
0<

3500
3500 <

20500
20500 <

6
6<

120
120 <

!ül¡{
0<

High Level

Waming Light
O:5.0

(
I

Low Level
Waming Lighl

O:5.0

0

(

Data File

DAT.I' FIT¡E Nl'O

OftB€c
N10¡0
l[10 ¡ 1
N10¡2
N10¡3
N10¡{

151¿13121110 9 I 7 6 s ¿ 3 ¡ 1 0

0000110000000101
0000110000000101
0000110000000101
0000110000000101
0000110000000011

DeBI

,lroD

ñl¡{
0<

or 1.0
0000b <

1o BcD
Í¡ourco

!:
i!.

I
rl

i¡

'(

II
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Appendix A
( Specifications

This appendix lists the specifications for the 1746-M8 Analog Input
Module.

Speclfication

200 mA at 5V dc

100 mA al 24V dc

3.4W maximum (1.0W @ 5V dc,2.4W @ 24V

l,ìiÏ\

Electrical Specifications

Physical Specifications

Backplane Cunenl Consumption

lnput Filter Frequencies

Maximum Cable

lmpedance

Descriplion

Backplane Power

Number of Channels I
l/O Chassis Localion Any l/0 module slot slot 0

lr/D Conversion Melhod Suæessive approximation, switched

lnput Filtering Low filter with programmable liller

NormalMode Rejec,lion Provided by low-pass filter

and

Common Mode Rejection Greater than or equal to 75 dB at DC

and chassis Grealer than or to 100 dB at 50/60 Hz

lHz
2Hz
5Hz
10 Hz

20Hz
50 Hz

75Hz

Calibration The module continuous autocalibration.

lsolation
50V dc continuous belween ths analog inpuls and the bacþlane
530V ac and 750V dc withstand for 1 second

Common-Mode 110.5V V maximum between two

Speclflcation

LED lndiætors
I green stalus indicators

one lor each ol 8 channels and one for module status

Module lD Code
Class I lnterlac€: 3526

Class 3 lnlerface: 12726

Recommended Cable Belden #8761 or equivalent

Maximum Wire Size Two 14 AWG wires per lerminal

Voltage Source (wilh less than 10o impedanæ):

40Q maximum loop impedance, for <lLSB error

Cur¡ent Source (transmitter properly wired to its power supply):

2504 maximum loop impedance, lo meet common-mode requirements

Number 174ô-RT25GTerminalBlock Removable,
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A-2 Specifícations

Environmental Specif ications

Ceilification

lnput Specifications

Operating Temperature
0"C lo 55"C (02"F to 131'F) in any slot exæpt slol 0

OoC to 60oC lo1 tn most slot ol chassis

Storage Temperature -40"C lo +85'C (-40'F to +1

Relative Humidity 57o lo 95% condensalion)

UL lisled

CSA approved

CE æmpliant lor all applicable dkectives

Hazardous Environment Classilication Class I Division 2 Hazardous Envhonment

Descrlption

* 10V dc
1-5V dc
0-5V dc

G-10V dc

G-20 mA

4-20 mA

t20 mA

0-1mA

Type of Dala (Selectable)

Engineeilng Unils

Scaled-for-PlD

Propodional Counts (-32,768 lo +32,767 range)

PrcportionalCounls (User Delined Range, Class 3 only)

1746-Nl4 Data Fomat

lMO
+30V between two signalterminals

Curenl lnput (maximum) t30 mA

Tme to Delect Open Citcuil I module scan

See Chapter 4, Channel Filter Selection, 4-7

lnpul Resolution I mVor 1

Display Resolulion 1 mVor 1 pA

Voltage inpul types ( * lOV dc, 1-5V dc, G-5V dc, 0-10V dc): tO.f %

Cunent input types (0-20 mA, 4-20 mA, *20 mA): 10.05%

Current 10.5%

OverallModule Drift
Voltage input type: t6 ppn/'C

Currenl x12

Module Time See 4, Updale Îme, page 4-5

ChannelTun€n ïme See Chapter 4, Turn-On Tjme, page 4-6

Channel Turn0ff Time See Chapter 4, Tum-Off Îme, 4-6

Channel ïime See ïme, {-ô

Type ol lnput (Selectable)

OverallModule Aøuracy
(OoC to 60oC,32"F to 140'F)

6
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ü Appendix B

') Gonfiguration Worksheet

The following worksheet is provided to help you configure each of
the channels on your module. See Chapter 5 for detailed
configuration information.

")

1098 76 543 2 I 0 Bit Number

Channel 0

Channel 1

Channel 2

Channel 3

Channel 4

Channel 5

Channel 6

Channel 7

Blr
Iþflnltions:

Bits (Þ2

Blts 3-5

Blls 6 and 7

Bits 8-10

B¡I11

000 = t10V dc

001 = 1-5V dc

000 = engineering units

001 = scaled.for-PlD
(þ 

= Z0rO

000 = no filter

001 = 75 Hz

0 = channel disabled

010 = 0-5V dc

011 = 0-10V dc

010 = proporl¡onal counts

011 = 1746-Nl4 data formal

01 = upscale

010 = 50 Hz

011 = 2¡ ¡¿

100 = 0-20 mA

101 = 4-20 mA

100 = 10 Hz

101 =5 Hz

1 = channel enabled

o lnputType

. Data Formal

o Open Ckcuil

o Filter Frequency

o Channel Enable

o Not Used

.l10 
= *20 mA

111 = 0-1 mA

110=2Hz
111=1Hz

100 = user delined scaling 110 = illegal

101 =userdefined 111 =
10 = downscale 11 =

I

1l

0000

0000

0000

0000

0000

0000

0000

0000

Not Used

Channel Enable

Filter Frequency

Open Ckcuil

Dala Format

lnput Type

Bits 12-15 0000 = make lhis
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Appendix C

Module lD Code

Gonverting from 1746.N14 to
l746'Nlg

This information is provided for those who are replacing two
1746-NI4 modules with one 1746-NI8 module.

The module identification code is a unique number encoded for each
1746 VO module. The code defines for the processor 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 Code

174ô.Nt8 3526-Class l interface
12726-ClassSintedace

Important: All programming software does not support
configuration for Class 3 operation.

o Advanced Programming Software (APS) supports Class 3
configuration. After entering the ID code (12726), enter 16 input
words and 12 output words.

o SLC 500 A.I. Series* Programming Software supports Class 3
configuration. After entering the ID code (12726), enrer 16 input
words and 12 output words.

¡ RSLogix 50*, version 1.30 or later, supports Class 3
configuration. After entering the ID code (12726), select Class 3
operation.

¡ Earlier versions of RSLogix 500 will only support configuration
for Class I operation. Contact Rockwell Softwa¡e for
information on upgrading your software.

see chapter 4 for more information on class I and class 3 interfaces.

.å
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Addressing

from 1746'Nl4 to 1746'Nl8Converting

Addressing is changed from two modules with 4 channels to one

modulewittrgchannels.Theinputaddressingisshownbelow.

1746-N14 lnPut Addressing

o l:3,0 - Slot 3, Channel0 Data Word

o l:3.1 - Slot 3, Channel 1 Data Word

o l:3,2 - slot 3, channel 2 Data Word

. l:3.3 - Slot 3, Channel 3 Data Word

. l:4.0 - slot 4, channel 0 Data word

o h4.1 - Slot 4, Channel 1 Data Word

o l:4.2 - slot 4, channel 2 Data word

o l:4.3 - slot 4, channel 3 Data Word

s1oT012345 6

sLoT012g456

1746-Nl8 lnPut Addressing

o l:3.0 - Slot 3, Channel0 Data Word

. l:3.1 - Slot 3, Channel 1 Data Word

o l:3.2 - Slot 3, Channel 2 Data Word

o l:3.3 - slot 3, channel 3 Data word

. l:3.4 - Slot 3, Channel4 Data Word

r l:3.5 - Slot 3, Channel 5 Data Wotd

o l:3.6 - Slot 3, Channel ô Data Word

. l:3.7 - slot 3, ChannelT Data word

Ç

N
I

4

N
I

4

N
t

I

f
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Converting from 1746-Nl4 to 1746-Nl8 c-€

Channel Configuration

Bit Definitions for

Bits Þ2
Bits 3- 5

Bits 6 and 7

Bits È10

Bir 1r

Blts 12-,l5

1098 543 2 I 0

For the 1746-NI4, input selection (voltage or current) is made via a
switch. For the 1746-NI8, input selection (voltage or current) is
made via a switch and a configuration word is used to define the
other operating parameters for the module. The 1746-NI4 does not
employ a configuration word.

To configure the 1746-NI8 for the same input type as the 1746-NI4,
use the following configuration word. For voltage input you must
select t10V dc, and for current input you must select t20 mA.
Define a configuration word for channels G-7 on the 1746-NI8
module.

76 Bit Number

Current lnput

Voltage lnput

.,fi\t{l

o lnputType

¡ Dala Format

¡ Open Circuit

o Filter Frequency

o Channel Enable

o NolUsed

from 1746-Nl4 to 1746-Nl8:

000 = t10V dc 110 = f20 mA

011 = 1746-Nl4 data format

00 = Zêro (the open circuit option is not available for the *20 mA data

100 = 10 Hz

0 = channel disabled 1 = channel enabled

0000 = always make this

See chapter 5 for more detailed information on channel
configuration.

To convert your ladder program from the 1746-NI4s to a 1746-NI8,
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

t1

0000

0000

1

I

00I

0I

00

00

110

II0

000

011

Not Used

Channel Enable

Filter Frequency

Open Circuit

Data Fomat

lnput Type

Ladder Program
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Appendix D
fturots Gomplement Binary
Numbers

f*\
:.1. ¡ \\l

The SLC 500 processor memory stores l6-bir binary numbers.
Tlvo'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 decimar varue of the
binary number is the sum of the position values.

Positive Decimal Values

The fa¡ left position is always 0 for positive values. As indicated in
the figure below, this limits the maximum positive decimar varue to
32767 (all positions are I except the far left position). For example

0000 1 001 0000 1 1 1 0 = 211 a28¡23a22+21 = 2048+256+8+4+2 = 231 8

001 0 001 1 001 0 1 000 = 213¡2e¡28r25+23 = 91 92*51 2+256+32+8 = 9000

lxzr4 = t63gq 16384

8r92
4096

2048

1024

5t2

256

t28

64

32

t6
8

4
2
I

1x2r3 = Blg2
1xzr2= aoga

lyart = zoqg

1x2ro= to2q

lxze= 5tz

1x28=256

1x2r =2
1x2o = I

1n7 = t28

1x26= 64

1ns--32

1x24 = t6
1n3=8

1xz2= 4

327670t I 111 lt 11 111 t 11

0x2ls = 0 lhls posltion ls atways zero lor positlve numbers
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D-2 Two's ComPlement Binary Numbers

Negative Decimal Values

In two's complement notation, the far left position is always I for

n"gutiu" values. The equivalent decimal value of the binary number

is ãbtained by subtracting ttre value of the far left position, 3n68,

from the sum of the values of the other positions' In the figure

below (all positions are 1), the value is 32767 -3n68 = -l' For

example:

1111 100000100011 =

1Z1a+213+212+211 
a25 ¡21 ¡20) - 21 

5 =

(16384+8192+4096+2048+32+2+1 ) - 32768 =

30755_32768=_2013.

1x2t4 = 16384

ix2l3 = 8192

l{zr2= 4096

lxztt = 2048
r"l0= rorÁ

lxze = 512

1x28=256

txù = tzs

1x26= 64

1x2s= 32

1x24 = l6
1x23 = 8

16384

8192
4096

2048

r024

5r2

256

128 (?

lì

i;
li
ìj

i;ì
i.i
È tx*= ¿

64/
32

16

8

4
2
I

1x2
1

I =o
xzo'= |

32767

lx215 = I This position is always I fot negative numbers

af
'ii:
:i
':

i:

:i

it
iii.:;

,.È
fA

011 1t 1 1111 1t 1 1 11
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Glossary

The following terns and abbreviations are used throughout this
manual. For definitions of terms not listed here refer to
Allen-B radleyb Industrial Automation Glossary,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 current 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 ofone 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 power 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 its input terminals
relative to ground. CMRR=2O Logro ryUV2)

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.
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Ut-¿ Glossary

dB - (decibel) A logarithmic measure of the ratio of two signal

levels.

dataword.Al6-bitintegerthatrepresentsthevalueoftheanalog
input channel. The channãl data word is valid only when the channel

is enabled and there are no channel enors' rffhen the channel is

disabled the channel data word is cleared (0)'

digitål filter - A filter implemented in firmware' 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'

gaindrift.Thechangeinfullscale.transitionvoltagemeasuredover
ihe operating temperature range of the module'

input data scaling -The data formats that you select to define the /
logical increments of the channel data word' These may be

scaled-for-PlD, or Engineering Units' which are automatically

scaled. They may alsã Ue proportional counts' which you must

calculate to fit the resolutión of the quantity being measured in your

application.

input image - The input from the 1746-NI8 module to the SLC

på""rror.-The inputìmage contains the module data words and

status words.

local configuration - A control system where all the chassis are

locatedwithinseveralfeetoftheprocessor,andchassis-to-chassis
communication is via a 1746-C7 or L746-C9 ribbon cable'

LsB.(LeastSignificantBit)Thebitthatrepresentsthesmallest
value within a string of bits'

module scan time - same as module update time

module update time - The time required for the module to sample

and convert ,f," inpol signals of all ånabled input channels and make

the resulting data values available to the SLC" processor'

multiplexer.Answitchingsystemthatallowsseveralinputsignals
to share a common A/D converter'

Ç
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normal mode rejection - (differential mode rejection) A logarithmic
measure, in dB, of a device's ability to reject noise signals between
or among circuit signal conductors.

output image - The output from the SLC processor to the 1Z46-NIB
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
located several thousand feet from the processor chassis. Chassis
communication is via the 1747-SN Scanner and 1747-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 a quantity 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 program 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). \ilhen a transducer is actuated by
signals from one system or medium, it can supply a related signal to
the other system or medium.

i.

!r.

:;ì:

{'
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Symbols

-3 dB frequency. Seefilter frequency

A

¡/D
COnverter, 1-4
definition, G-1
value in dala word, $-3

abbreviations, G-1

addressing, 4-2
1746-Nl4 to 1746-N18, C-2
configuralion word, 4-3

addressing example, 4-4
data word, 4-4

addressing example, 4-4
status word, 4-4

addressing example, 4-4

alarms, 6-4

aliasing frequency, tl-8

Allen-Bradley, P-4
contacting for assistance, P-4

analog input module
definition, G-1
overview 1-1

attenualion

-3 dB lrequency, Ç7
delinition, G-1

B

backplane

connector, 3-5
datalransfer, 1-4
definition, G-l
electrostatic damage, 3-1
ground connection, 2-3, 3-7
interface, 1-.3
powersupply, 3-1

bit allocation, 5-1
in status wold, 5-12

bit definition

channel enable, 5-4
channel status, 5-13
conliguration errot 5-14
dala format, S-.3, 5-13
filterfrequency, 5-4, 5-13
in configuration word, 5-2

in status word, Þ12
inputtype, 5-.3, 5-13
open circuit enor, Þ14
opencircuitstale, 5-3, 5-'13
over-range enor, 5-14
under-range error, 5-1 4

c
cabletieslots, 1-2

calibration, 1-4

channel, definition, G-1

channel configuration enor, 7-3
fault detection bit, 5-14

channel filter frequency, 4-7
effects on noise filtering, 4-7
effecls on update lime, ¡l-7

channel status bit, 5-13

channelstatusLED, 1-3, 2-6

channelstatus word, example, 2-7

channel step response, 4-7

channel update time, definilion, G-1

chassis

delinition, G-l
installing module ín, 3-5
installing module in, 2-3

CMRR. Seecommon rnode rejection ratio

common mode rejection rat¡o, def¡n¡tion,

G-1

common mode vollage, definition, G-l
configuration word, 4-3

bit definilion chart, 5-2
definition, G-l
factory default setting, 5-1
woksheet, B-1

configuring a channel, 5-1
woftsheet, B-1

connætion diagram, 2-3, 3-6

contacting Allen-Bradley for assislance,
P-4

contents of manual, P-2

converting from 1746-Nl4 to 
.l746-l.118,

c-1

cunentdraw, 3-1

cut-ofi frequency, 4-7
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D

data type deæriPtions, 5'{
data word, 4-4

addræsing, '[-4
converting to other units, $6
delinition, G-2
module inPut image, 2-6, 5-5

scaling examPles, 5-8
values lor engineering units, 5-5

values for scaled data, 5-6

dataword format, 5-3
examining in status word, 5-13

setting in configuration word, 5-3

dB, definition, G-2

decibel. See dB

default setting of configuration word, $-1

definition of terms, G-l

diagnostics
atpower-uP, 7-1

channel diagnostics, 7-1

differential mode reiection' See normal

mode reiection

digital filter, definition, G-2

DIP switches, 1-2, 2'2

disabling a channel, 5-4

door label, 1-2

E

electricalnoise, 3-3, 3-9

electrical specifications, A-1

elecÍostatic damage, 3-1

EMC Directive, 3-3

enabling a channel, 5-4

engineering units inPut, 5-6

environmental specifications, A-2

equipment requhed for installation, 2-1

errors, 7-3
channel-related errors, conf iguration

error, 7-3
detecling channel-related errors, 7-3

open circuit, 7-.3

over-range enor, 7-3
under-rangeênor, 7-3

module-related erlors, 7-4
conditions at Power-uP, 7-4

ove r-ran ge erf or, ?:- 
--q

European Union Directives, 3-3

configuration word, 24

examples ('
basic aPPlication examPle, 8-1

how to address configuration word, r
how to address data word, 4-4
how to address status word, 4-4
howto use PID instruction, S'3

scaling the data word, 5-8
supplementary application example, 84
using alarms to indicate status, 6-4

F

fault condition

atpower-uP, 1-3
during oPeration, 1-3

filter, definition, G-2

lilterfrequencY, tl-7

definition, G-2
examining in status word, S-13

setting in configuration word, S4

FSR. Seefull scale range

fullscale enor, definilion, G-2

lullscale range, delinition, G-2

G

gain drift, definition, G-2

gain error. Seefullscale enor

getling started, 2-1
procedure, 2-2
tools requked, 2-1

H

hazardous envkonmenl classitication, A-2

heat considerations, 3-3

I

lD code, 4-1, e.-1

input channel multiPlexing' 1-4

input data scaling, definition, G-2

input device tYPe, 5-3
examining in status word, 5-13

setting in configuration word, $-3

input devices

source imPedance, 3-9
wiilng, 3-9

input tilter. See iilter írequency

inputimage, 24

G

(
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/ See a/so status word and data word
definition, G-2

input response to slot disabling, 4-6

input specifications, A-2

input types, A-2

installation, 3-1, 3-5
equiprnent required, 2-1
getting started, 2-1
heat and noise considerations, 3-3
localion in chassis, 2-3, 3-2

L

LEDs, 1-2
channelstatus indicators, 1-2
module status indicator, 1-2
slate tables, 7-2

local configuration, definition, G-2

LSB, ffi
definition, G-2

M

memorymap, 4-2,4-3
module lD code, 24, 4-1, C,-1

howtoenteç 24, 4-1,Cr1

module operation, I-4
module scan time

definition, G-2
minimizing, 5-4
response to open circuil, S4

module slatus LED, 2-6

module update time
calculating, 4-5
definition, G-2
for nurnber of channels enabled, 4-5
increased by reconfiguration, 5-4

rnultiplexer, definition, G-2

multiplexing, 1-4

N

negative decimal values, D-2

noise filtedng, 4-7

normal mode rejection, definition, G-3

0
open-+hcuit, 7-3

defining conditional state of channeldata,
5-3

downscale enable, 5-3
upscale enable, $-3
zero, 5-3

eror condition, 7-3
fault detection bit, 5-14

module response to, 5-4, 5-13

operation

module, 1-4
syslem, 1-3

out-of-range enoç 7-3
over-range enor, 5-14
under-rangeenor, 5-14

output image, 2-5, 4-3
definition, G-3

output response to slot disabling, 4-6

over-rangeerrol 5-14
fault indicator bit, 5-14

P

physical specificalions, A-1

PID input $pe, 5-6

PID instruction, 6-3

pinout diagram, 3-6

Positive Decimal Values, D-1

power requhements, 3-1

power-up sequence, 1-3

programming

alarms, 6-4
configuration settings, 2-5, 6-1

initialsetling, &-1

PID instruction, 6-3

proportional counts input, 5-6

R

reconfiguration time, 4-€

remote configuration, delinition, G-3

removable terminal block, 1-2

removing the module, 3-4

resolution, definition, G-3

S

scale&for-PlD, SS

scaling, definition, G-3

scaling input data. See input data scaling

scan lime, G-2

self-lækinglabs, 1-2

f'Þ
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shield connections, 3-6, 3-9

slot disabling, 4-6

software, 24, 4.-1,C,-1

spæifícations, A-1

elsctrical, A-1

environmental, A-2
input, A-2
physical, A-1

start-up instructions, 2-1

status bit

channelenable, 1-3
laultcondition, 1-3
timelo reset, 4-{
timetosel, ¿Þ6

status LED. See channel status LED or

module status LED

statusword
See also inPut image

addressing, tl-4
bit definition chañ, 5-I2
definition, G-3
module inPut image, 5-11

step response time

at filter frequencY, 4-7

definition, G-3
in choosing lilter frequencY, 5-4

system oPeration, 1-3

wking inputs, 3-10

tools requ¡red lor lnstallation, 2-1

transducer

definition, G'3
source imPedance, 3-9
wiring, 3-10

troubleshooting

contacting AllerrBradleY, P-4
flowchart, 7-5
LED examination, 7-2

turroff lime, 4-6

turn-on time, 4-6

two's complement binary numbers, D-l

u

under-rangeenor, 5-14
fault bit, 5-14

update time, tl-5
See also channel update time; module

update time

effects of filter time setting, 't-7
related to cut-off frequencY, tl-8

w

wiring, 3-1
routing considerations, 3-3
terminalwking, 3-6

shield connections, 3-9

worksheet, B-1

(

C

T

terminal pinout diagram, 3-6

terminalwiring, 3-6

(
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Worldwide representation.

leading lechnology comPanies,

Allen.Bradley, a Rockwell aulomation business, has been helping its customers improve

productivity ând quality for more than 90 years. We design, manufacture and support a broad
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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 i
control equipment must satisfy themselves that all necessary steps '

have been taken to assure that each application and use meets all
performancg 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 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 .l , Safety Guidelines for the

Applícation, Installatíon, 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,Inc., is prohibited. ft
Throughout this manual we use notes to make you aware of safetl )

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

lmportant ldentifies information that is critical for successful

application and understanding of the product.

Sf.C.SLC5 tl.Sl¡5/02.SlCtm.¿ndS¡¡5(næra&mûttsofAlt.FBndlcyCompotty. læ.
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Summary oÍ Changes

i

- Summary of Ghanges

The information below summarizes the changes to this manual since

the last printing as 1746-NM0O3, Series B in February 1994' This

manual incorporates the Document Update from October 1995'

To help you find new information and updated information in this

releasJ of the manual, we have included change bars as shown to the

right of this paragraph.

The table below lists sections that document new features and

additional information about existing features, and shows where to

find this new information.

For Thls New lnlormatlon See

Quick Slart for ExPedenced Users 2

Wiring Schematic for Single'ended Analog lnpul

Connections

CE Cerlilicalion Chapter 3, A

Module lnput and Circuits D

Changes from the previous release that require you to perform a

procedure differently or that require different equipment are listed

below:
o Determining Your Power Requirements table - added specialty

and discrete vo modules (see chapter 3, Installing Your Analog

Module).
o Additional information added to Grounding Your Cable section

(see chapter 3, Installing Your Analog Module)'

o Foil Shield and Drain Vfire diagram, Figure 3.11, has been

modified (see chapter 3, Installing Your Analog Module)'

Publicalion '174&S.4 -January 1996

New lnformat¡on

Updated lnformation

Chapt€r 3
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! Preface

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

This preface covers the following topics:

r who should use this manual

r the purpose of this manual

. terms and abbreviations

o conventions used in this manual

r Allen-Bradleysupport

Use this manual if you are responsible for designing, installing,
programming, 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 instructions 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.

¿

($

Who Shoutd Use this
Manual

Purpose of this Manual

Publlcallon 1746€.4 - January 1996
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Terms and Abbreviations

Publication 1746€.4 - JanuaryI 99ô

The following tenns and abbreviations are specific to this product.

For a complete listing of Allon-Bradley terminology, refer to the

Allen-B radley Industial Automation Glossary, Publication Number
rccc-7.1.

A/D Conversion - Generation of a digital value whose magnitude is

proportional to the instantaneous magnitude of an analog signal.

Channel - Refers to one of four small-signal analog input interfages

available on the module's terminal block. Each channel is

configured forconnection to an RTD or potentiometer 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 - For analog inputs, the rnaximum level
to which a common mode input voltage appears in the numerical

value read by the processor, expressed in dB.

Common Mode Voltage - For analog inputs, the voltage 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 normal differential operation.

D/A Conversion - Generation of an analog signal whose

instantaneous magnitude is proportional to the magnitude of a digital
value.

Differential Operation - The difference in voltage between a

channel's positive terrninal and negative terminal.

Differential Voltage, Maximum -The largest voltage difference
allowed between the negative terminal and positive terminal during
normal differential operation.

Maximum Differential Voltage - The largest voltage difference
allowed between the negative terminal and positive terminal during
normal differential operation.

Full Scale - The magnitude of voltage or current over which normal
operation is permined.

(

6F

C
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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. Typicall¡
this is the slope of the line when analog voltage or current is plotted
versus the corresponding digital codes.

Flgure P.l

Change in slope due lo Gain Enor
(exaggerated)

Actual Transfer Funclion

í

Nominal Transfer
Funclion

ç)

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
possible gain enor 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 l6-bit field.

Pubficalion 17,16€.4 -January 1996
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Linearity Error - An analog input or output is composed of a series

of voltagc or curent valucs corresponding to digital codes. For an

ideal analog input or output, the values lie in a straight line spaced by

a voltage or current 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

Vadation kom straight line due to Lineadty
Eror (exaggeraled!

Aclual TransÍer Funclion

Nominal Transfer Funclion

i
No¡nlnal Transfel
Funclion

Number of Signiftcant 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 ?Ê1o curent 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 Errq (exaggented)

G
ì

I

Actual Transler
Funclion

Offset Error Drift -The effect of temperature on offset enor is
expressed by offset error drift. As temperature varies from +25" C,

the possible offset enor increases. The offset error drift is specified

in LSB /o C of full scale.

C
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Overall Accuracy - The worst case deviation of the output voløge
or curent 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. Ttris 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
measurements of 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.

Publlcation 1746{.4 - January 1996
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Contents of this Manual

Table P.A

Chapter

7

Appendix A

Appendix B

Appendix C

Appendix D

Contents

Describes lhe purpose, backgroud, and scope of

this manual. Also specilies tre audience lor whom

lhis manual is intended.

Deæribes how to use analog and the types ol

analog modules.

Serves as a Quick Staft Guide fol lhe analog

module.

Describes how to wire and install analog modules.

Deæribes how the module operates in a SLC 500

syslem and the application interface.

Describes how to test Your module.

Provides example programs depicting typical

applications lor lhe analog module.

Provides preventive maintenance ideas and salety

considerations.

Provides detailed technical specilications,

Describes Two's Complement Binary Numbers.

Describes how to calibrale your module using

software offsets,

lnlemal wiring of the module's VO ckcuils

2

3

4

5

6

6#

Related Documentation

The following documents contain additional information concerning

Allen-Bradtey StC* and PLC@ products' To obtain a copy' contact

your local Allen-Bradley office or distributor.

f
Puþlicalion 1746.ô,4 - January 199ô

Module lnput and Oulput

Ckcuits

OplionalAnalog lnpul

Software Calib¡atlon

Two's Complement Binary

Numbers

SpeciÍications

Mainienance and SafetY

Programming Examples

Tesling Your Module

Module 0peration and

System Considentions

lnstalling and Widng Your

Analog Module

Quick Slad lot
Expedenced Users

Overvlew

Prefaæ
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Common Techniques Used in
this Manual

Allen-Bradley Support

Publication 1746{.4 - January I 996

The following conventions are used throughout this manual:

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

steps.

o Numbered lists provide sequential steps or hierarchical

information.

. Inlic type is used for emphasis.

o Tþxt in Èhis f ont 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 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 majorcountry in

the world.

Local Product Support

Contact your local Allen-Bradley representative for:

. sales and ordersupport

o product technical training

o warrantY support

o support service âgreements

Technical Product Assistance

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

review the information in the Troubleshooring chapter first. Then

call your local Allen-Bradley representative.

Your Questions or Comments on th¡s Manual

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

enclosed Publication Problern 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 Compan¡ Inc.

Automation Group

Technical Communication, Dept. 602V' Tl22

P.O. Box 2086

Milwaukee, WI 53201-2086

(
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Ghapter I
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 the
measurement of continuous physical variables. Analog applications
are present in many forms. The following application shows a typical
use ofanalog.

In this application the processor controls the amount of fluid placed

in a holding tank by adjusting the percentage ofthe valve opening.
The valve is initially open lÙOVo. 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.

Flgure 1.1

Analog Oulpul

How to Use Analog

r{3

Valve

<_
Level sensor cPU Analog U0

Module

Analog lnput

+

f.
!v
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1-2 Overview

Types of Analog Modules 1746-Nl4 Analog lnput lilodule

The 1746-M4 Analog Input module contains 4 analog input

channels that are user selectable per channel for voløge or current to

support a variety of monitori¡g and conl¡olling applþa¡ig4s

I 746-NlO4l and NIO4V Analog Comblnation Modules

The NIO4I and MO4V Analog Combination UO modules provide

two input and two output channels in a single slot module. The

1746-NIO4I module contains two current or voltage inputs (user

selectable per channel), and two current outputs. The 176-NIO4V

module contains two current or voltage inputs (user selectable per

channel) and two voltage outPuts.

1746-NO4l and NO4V Analog Output Modules

The NO4I and NO4V Analog Output Modules provide 4 analog

output channels. The NO4I module contains four cunent outputs-

The NO4V module contains four voltage outputs. Both of these

modules support a variety of monitoring and controlling

applications.

-TablEl;A

External 24V dc Power

Supply Tolerance

24t10% at 195 mA mot.

(21.6 to 26.aV dc)o

24X10% al 145 mA max.

(21.610 26.aV dc)o

o Requircd lor some applicalions il SLC 24V power ls at a premium.

For more specifÏcation information, refer to Appendix A.

(:

Gatalog

17{6.

NA

NA

Nt4

Nto4l

NIO4V

NO4V

Publication 1748€.4 - January 1998

NA

NO4l

C

NA 55 mA

4 vollage

oulputs, not

indMdually

isolated

f45 mA

NA 195 mA55 mA

4 current outputs,

not individually

isolated

2 differential, vollage

or ûJrrent selectable

per channel, nol

individually isolated

55 mA

2 voltage

oulputs, not

individually

isolated

115 mA

2 difÍerenlial, vollage

or current selectable

per channel, not

individually isolated

55 mA

2 current oulputs,

not individually

isolated

145 mA

1 differential, voltage

or current selectable

per channel, nol

indiv¡dually isolaled

85 mA35 mANA

lnput Channels per

llodule

Outpul

Channels pet

Module

Backplane Curtent
D¡aw

5V (max,) 24V (max.)
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Quick Start
for Experienced Users

This chapter can help you to get started using analog. We 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.

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, a/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

e lists preliminary considerations

o describes when to configure 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 communication cable (Belden 8761) for
your specific application. (See chapter 3, Installing and Wiring
Your Analog Module for maximum cable distances.)

. progra¡nmingequipment

Publicalion 1746{.4 - January 1996

Required Tools and
Equipment



2-2 Quick Stail

Check the contents of shipping box. Bel¡r¡nce

Procedures (

Unpack the shipping box making sure that the contenls include:

.Analog UO module (Catalog Number 1746. Sedes)

.user manual (Publlcation 1746-6.4)
lf lhe æntents are incompÞle, callyour læal Allen'Bnadley representalive for assislance.

Review lhe power requhements ol your system to see that your chassis supporls placement ol the

analog module.
c For ¡nodular slylo systerns, caþulate lhe lolal bad on lhe syslem power supply uslr€ ülo ptocedure deæribed in

ho SLC lnstafiätion ¡ OperA¡,on Uanual lor moduhr slþ æntollers (Publicat'on Number f 747-6.2) or lhe SLC

5(X) Family Syslern 0vêMew (Publ¡celion Numbet 1747-230).
e For ñxed SLC 500 cmlnllets, reler lo lable 3.8 on page 3-3.

Chapter 3
(lnstallìng and

Wiñng Your

Analog ModuleJ

Appendlx A
(Specífications)

Catalog Number
External 24V dc Power

Supply Tolerance

1746-Nl4

1746-NlO4t

1746.Nt04V

174&NO4l
24t10o/o at 195 mA max.

(21.8 to 26.4V dc)o

1746.NO4V
24X10Toal 145 mA max.

(21.610 26.4V dc)o

O 
Requhedlorsomaapplicalions.

Publlcatlon 17466,4 -January 1996

NA

NA

NA

€æ

-

Delermine your power requ¡rements for the modular conlroller. Relerence

55 mA 145 mA

195 mA55 mA

115 mA55 mA

145 mA55 mA

85 mA35 mA

Backplane Current
Draw

5V (max.l 24V (max.l

ffi 

-ffi 

ffi ffi ffi ffi 4tffi.Fr-ffi =:,lì|ffi 
m 

-sTF 

.r 
æ



conligurethe module uslng the DIP switches (analog lnputs only). Relerence

I Ott - Conngures channel for cunenl input

! Ott - Contigures channel lor voltage input

Cunent

Switch'l = Channel0
Switch2=Channell
Switc{t3=Channel2
Switch 4 = Channel3

Voltage

Curent

Quick Stad 24

Chapter 3

(lnsta//f/'and
WringYour

Analog Module)

Publi¡atlon 1746€.4- Januåry 1996

\\
-

Each analoo input úannel can be configured for eilher voltage or curent. Locate lhe DIP

switches oriyoür module and set them lor your appl¡callon.

g

1746-Nl4

1746.N1041, Nlo{v

1746-NO4l, N04V

Switchl=Channel0
Switch2=Channell

24V dc
Power

Selector

Voltage

Exlemal

Backplane

Swf

_7234

Irdrr

ftñ

!i,jiir.rnìI j,1,srr¡:-1f r,'1rcr :r'



24 Quick Stañ

Referenc¿lnstallyour module.

When selecting a slot for an analog module, position the module:

¡ in a slol away lrom ac or high voltage dc modules
.ln the chassii closest to the bottomof lhE enclosure where the SLC 500 syslem ¡s inslallsd
. away from the chassis power supply il installed in a modular system

A

Chapler 3
(lnstalling and

WiñngYwr
Analog MdulQ

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

Make sure system power is oft then insert the analog module inlo your 1746 chassis.

ln lhis example proædure, læalslol 1 is seleded.

Top and Bottom Module

fr

Card Guíde'..

f

Publlcatþn 1746€.4 - January 1996
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Quick Start 2-5

\

N04t & NO4V

Analog commons are intemally connected
in lhe module. Channels are nol isolated
f¡om each other.

24V dc power supply if
external power is selecled. 'ì
Cable length from extemal I
24V dc power supply lo analog l*
module must be less than 10m.1

Chapter 3
(lnstalling and

Wirlng Your

Analog Module)

Publiælion 1746-6.4 -January 1996

lmpoilant Followthese guidelineswhen widng lhe module.

. Use shielded cûmmunication cable (Belden 8761) and keep length as shorl as

Possible.
.Connecl only one end of the cable shield lo earlh ground.
.Channels arâ not isolated from each other. Allanalog commons are connected

togelher intemally.
.The moduls does not provide power for analog inputs.
. Use a power supply that matches the lransmitter (sensor) specifications.

Nr4

Nr04t& Nt04v

+

+

analog
s0urcs

analog
source

ground

lN0+
tN0-
ANLCOM
lNl+
lN1-
ANLCOM

lN2+
lN2-
ANLCOM
lN3+
tN3-
ANLCOM

lN0+
tN 0-
ANLCOM

lN1+
lNt-
ANLCOM

not used

analog
souÍce

earth
ground

ea¡lh

Jumper unused
inpuls.

+,{3
Jumper unused

inputs.

earth
ground

earth

Do not
unused

OUTO
ANLCOM

not used
OUT 1

ANLCOM

+24V dc
dc COM

OUT O

ANLCOM

1

coM

OUT
ANL

Exl. pwr,
sup.

OUT
ANL

OUT
ANL

3fl1[o Donot jumper' unused oulpuls.

2
coM
3
coM

Wire the module. Relerence

o1

o

6o
7o
8o

0o
1o
2o
3o
40
5o

o
o
o
o
o
o
o
o
o
o
o
o

0
1

2
3
4
5

6
7I
I
01

Load 00
10
20
30
4()
50
60
70
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24 Quick Starl

Gonfigure system UO configuratlon. Reference

Conligure your systom l/0 conliguration for the particular slot the analog module is ln. When

asslgning an UO module to a slot locåtbn, seloct the module from lhe displayed lN. ll not listed,

sebd OItlEFal the botlom of lhe list and enler lhe module's lD code at tha prompt.

Gatalog llodule lD

4401

1746-NlO4l 3201

1746.N1o4v 3202

1746-NO41 5401

1746-NO4V 5402

Chapter 4

(ìtadule Opentlon
and Syslem

hnstulentìons)

Chaptet 5

(lesting Your

ModuleJ

ATTENTION: Machine motion during system

checkout can be hazardous to personnel. During
all checkout procedures, you must disconnect all

esvhich;v*herenergized. might eause

machine motion.

Apply power to the fixed or modular syslem. The analog module LED (red) should be illuminated,

índicaling lhal lhe module is receiving 24V dc power.

Publlcatlon 1746€¿ -Januåry 1996

A
€

Check that the module is operating correctly. Relerence

F -r r.$ì r'_1.. r . "..',lj. r+ri :.Àìt¿\r'rr¡ñ1..i\¡l.,rr-



Quick Start 2-7

Understanding analog inputs. Referencs-)

Analog lnputs conveñ ørent and voltage signals into 16-bit (max.) integetvalues and plaæ them in

the lnput image lor lhe slot lhat the analog module resides in.

ChapÞr4
(Mdule Oparatlon

arlidSystem

Consldentlwrs)

Address Nt4 Address Nl04t, Nlo4v

l:e.0 lnput Channel 0 l:e.0 Channel 0

te.1 Channel 1 l:e.1 Channel 1

l:e.2 lnput Channel 2

l:e.3 lnput Channel 3

e=slot number

Range

lnteger
ßeprcsentalion

-10V dc to +1 0V dc 132,768 tor32,767

0 to 10V dc 0 to 32,767*10V dc

0lo 5V dc 0 to 16,384

f loSVdc 3,277 to 16,384

-20 mA to +20 mA -16,384 to +16,384

0to20mA 0 to 16,384t20 mA

4to20mA 3,22lo 16,384

Analog outputs converl 16.bil inleger values placed in lhe output image lo voltage or current signals

for lhe slol thal the analog card is in.

Voltage/Gurrent

d.T

Chapter 4
(Múule 0peration

and Systen
Considerations)

Address NO4

O:e.0 Channel 0

O:e.1 Output Channel 1

O:e.2 Output Channel 2

O:e.3 Channel 3

NO4t, NtO4l

Current Rangc
Dælmal Representatlon lor

0to 2l mA 0 lo 32,764

0lo 20mA 0 t031,208

4to20mA 6,242 lo 31,208

Addrcss Nto4l, Nl04v

O:e.0 Channel 0

O:e.1 Output Channel f

NO4V, NIO4V

Voltage Bange
Declmal Representalion lor

Word

-10 to +10V dc -32,768 to+32,764

0 to 10V dc 0 to 32,781

0lo 5V dc 0lo 16,384

l to5Vdc 3,27710 16,384

Publicalion i746.6.4 - January 1996

liVord

ReferenceUnderstanding analog outputs.

1



24 Qulck Stañ

Rde¡oncgIt/rite ladder loglc to process the module's analog dala. (

Sewml prcgramming examples are provided in chapler 6lhal demonslrate how lo æale the nw
dah fom lhe analog card lnto eryineedng unils such as psl, perænl, elc. Sludy lheæ examples and

apply lhem lo your appllcallon as approprlate.

Chafiæ5
(TedlngYour

Múule)

ChaptaS
(Prqranmlng

Exanples)

6

G

Publlcalþn 17¡{6-6.4 -January 1996
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lnstalling and Wiring Your
Analog Module

To 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:

r European Union Directive Compliance

o determining your power requirements

o configuring your module

r selecting a slot in the chassis

o installing your module

o wiringconsiderations

system wiring guidelines

grounding your cable

- determining the cable length

o 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 Directives

This product is tested to meet Council Directive 89l336lEEC
Electromagnetic Compatibility (EMC) and the following standards,

in whole or in part, documented in a technical construction frle:

o EN 50081-2
EMC - Generic Emission Standard, Patt2- Industrial
Environment

o EN 50082-2
EMC - Generic Immunity Standard, Partz- Industrial
Environment

This product is intended for use in an industrial environment.

Publicalion 1746{.4 - January 1996

European Union Directive
Compliance



y2 lnstalling and Wirlng Your Analog Module

Determining Your Power
Reouirements for a
Motiular Controlter

Analog modules require both 5V dc and 24Y dc power from the

bacþlane of the SLC 500 system. However, the NCI4I and NO4V

analog modules can use an extemal 24Y dc po\iler supply. This

eliminates the24Y dc backplane power requirement, providing

configuration flexibility if SLC power supply loading is critical-

These two modules provide user-supplied external 24Y dc power

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 rnodular system power supply. For rnore information

refer to the Installation & Operation Manual for modular controllers.

tmportant: The analog modules do not supply loop powerfor the

input device. You must supply the appropriate loop
power for loop-powered input devices.

Table 3.4

Number 24 Volt Current

1746-Nl4 85 mA

1746.NtO41 145 mA

1746-NO4l 195 mAo

1746.NO4V 145 mA@
tu

o The 24Y dc user power connection on a fixed SLC 500 can
Dower an NO4I oi NO+V analog module. However, the
iesulation of the 24Y dc user co--nnection on a modular SLC 500
od'*er sunplv. Cataloe Number 1746-Pl, -P2,'P4 is outside of
fhe requiidments of tÈ'e NO4I and NO4V analog modules and
cannot be used.

@ Omit these values from your SLC power sqpply loading-
calculations if you decide to use an extemal power supply.

-

55 mA

55 mA

Ãt mÀ

55 mA

35 mA

5 Volt Gunent

Publicalion 1746€.4 - January 1996

'¡.F¡ì|s-'.¡ìl:-T!j*ì.;6'nffir::yffffige4?4\{¿+hnsAsùH\+



^
a aa

a
^

a o

^ ^
o

^ ^
a

a
^

a a

a
^

o a

a
^

o a

^ ^ ^^
^ ^ ^ ^
^ ^a

^
a a

a
^

a a

^ ^
a

^ ^
^

a aa

^ ^
^ ^
^ ^
^ ^
^ ^
^ ^
^ ^
^ ^

a

a
^

a a

^ ^
^ ^

^
a

^ a aa

^ a aa

^
^ ^

a

a

^
a a

a

^
a a

a
^

a a

a
^

a a

a
^

a a

a
^

a a

^ ^
^ ^ o aa

^ aa

^
a

a

^
a a

aa
^

a

a

^
a a

a
^

a a

aa a

^'oN
1t0N

^rotN
t90tN

96ôl ¡{¡BnuEf. - ?'9.9t¿t uoltEqnnd

g'8 anBl

i¡âl¡orluoc pexg E Jo slss?r,l3 uolsuBdxe eql uJ

suolleulqu¡oc apporu Eo¡uue olqu¡Ie^e sep¡nord üut¡c tu¡nnonoJ ârll

a

a

a

a

a

a

a

a

a

a

a

a

pe¡cauuoc g rarnod ou¡¡nber ec¡nep 
'qB'y^i8'iue o¡ æruod õt4Á¡ddns s¡ a¡npoy1 qseg = þu CISY8

a

a

a

Í¡ddnsrcmod ¡euege
tlllr$ pesn u8q,$ uollEulquæ p!ls^

uo!¡Eulqu¡oc p!ls,ll4

uqlPunuoc pllP
€.r'

a

a

a

a

a

a

a

a

a

I
a

o

a

a

a

a

flN

¡0llorluoc
poxlJ B ¡o¡ sluouajlnbau
roflrod ¡noÀ ôu¡u¡urc¡aq

I

Â

8-8 €lnpo¡{ 6o¡euy rno¡ 6u¡r¡¡y1 pue 6ullptsul

/



?4 lnstalling and Wiring Your Analog Module

lmportant: The N04l and N04V modules provide user supplied
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 extemal 24V 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 lVhen 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 external power.

o The 24Y dc user power connection on a fïxed SLC 500 can
Dower an NO4I oi NO¿V analos module. However, the
iesulation of the 24V dc user coînection on a modula¡ SLC 500
power supply, Catalog Number 1746-Pl, -P2, and -P4 is outside
öf tne re{tiirêments oT the NO4I and NO4V analog modules and
cannot be used.

The NI4, NIO4I and NIO4V 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

(

Gonfiguring Your Module

OFF switch settings. Switch orientation ls also provlded on the

nameplate of the module.

Flgure 3.1

I Ott-Conligures channel lorcunenl inpul

I Off - Configures channel lor vollage inpul

ATTENTION: Care should be taken to avoid
connecting a voltage source to a channel confrgured for
current inþut. Improper module operation or damage
to the module can occur.

Switch Settings for the I746-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 for current input. A switch in the OFF position

configures the channel for voltage input.

tu

C

Publicalion 1746-6,4 - January 1998



lnstalllng and Wiring Your Analog Module 3-5

..\ Figure 3.2

Current

Swilch 1 = Ghannel0
Swilch 2 = Channell
Swilch 3 = Channel2
Switch 4 = Channel3

Vollage

Swilch Settings lor the 1746-Nl04l and -Nl04V

The NIO4I and NIO4V have? individual switches labeled I and 2.

These switches control the input mode of input channel 0 and l. A
switch in the ON position configures the channel for current input. A
switch in the OFF position configures the channel for voltage input.

Flgure 3.3

Current

Switch 1 =Channel0
Switch2=Channell

Voltage

External Power Switch for the 1746-NO4land -NO4V

The NO4I and NO4V analog output modules have an extemal
24Y dc power switch, SWl, which gives you the option of using an

external power 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.

Flgure 3.4

Extemal

{ä

24Y dc
Power

Selector

Swl

Backplane

o The 24Y dc user power connection on a fixed SLC 500 can '
power an NO4I oiNO4V analog module. However, the
ieeulation of the 24Y dcuser co-nnection on a moduiar SLC 500
põwer suppl¡ Catalog Number l74GPl,-P2, is outside of the
iequiremèñts of the NO4I and NO4V analog modules and
cannot be used.

. 1234

in[[[

fåñ
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34 lnstalling and Wlring Your Analog Module

Choosing a Slot in the
Chassis

lnstalling Your Module

ATTENTION: Never install, remove, or wire
modules with power applied to the chassis. Also, do
not expose anãlog moilules to surfaces or other areas
that mãy typically hold an electrostatic chargq.
Electroðtaiiõ chaiges can destroy the analog circuitry

Tlvo factors determine where the analog module should be located in

the chassis: ambient æmperaturè and electrical noise. Consider the

following conditions when selecting a slot foran analog module.

Position the rnodule:

¡ in a slot away from ac or high voltage dc module

e 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 modula¡

system

All modules are mounted in a single slot. Remember that in a

modular system the processor always occupies the first slot of the

first chassis.

When installing the analog module in a chassis, it is not necessary to

remove the terminal block from the module. However, if the terminal

block is removed, use the write-on label located on the side of the

terminal block to identify the module location and type.

€*æ

Flgure 3.5

Temlnal Block

f

t

Publicatlon 17466.4 -January 1006



lnstalling and Wiring Your Analog Module 3-7

)

'r-.l

Removing the Analog Module Terminal Bloek

To remove the terminal block, grasp it on the top and bottom and
pull outward and down.

lmportant: 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.

1. Verify that all switches are ser correctly for the application.

ATTENTION: Care should be taken to avoid
connecting a voltage source to a channel configured for
a current input.

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.

Figure 3.6

Top and Eotlom Module Releaæ(s)

Card Guide '. 6É9
d6tct

Publicalion 1746S.4 -January 199ô



3-8 tnstalling and Wiring Your Analog Module

Wiring Gonsiderations

Publiætion 1746{.4 - January t996

The following section provides system wiring guidelines, how to

ground your Belden cable, and how to determine the cable length.

^ 
ATTENTION: Before wiring any analog module,

,l disconnect power from the sl-e 500 system and from

¡f\ 
any other sôurce to the analog module.

System üliring Guidelines

Use the following guidelines in planning the system wiring for the

analog modules:

o all analog cornmon terminals (ANL COM) are electrically

connected inside the module. ANL COM is nof connected to

earth ground inside the module.

o voltages on IN+ and IN- terminals must remain 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 lK ohms'

o 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 50O

ohms.

tu

\rt



lnstalling and Widng Your Analog Module 3-9

') 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.

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 channel at the load,
ground the drain wire and foil shield at the chassis

mounting tab. Do,îot 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.

Flgure 3.7

Belden Cable #8761

FoilShield

lnsulation Black Wire

ClearWire
Drain Wire

Determlning 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.

'ol

Publication 17466.4 - January 1996



3-10 lnstall¡ng and Wlring Your Analog Module

Wiring the Analog Module

Publ¡cal¡on 1 746€.4 - January 1 996

After the analog module is properly installed in the chassis, use the

following wiring procedure. Belden cable #8761 is recommended

when wiring analog modules. This section assumes that you have

properþ installed the analog module.

^ 
ATTENTION: Before wiring any analog module,

tt disconnect power from the SLC 500 system and from

¿Ä 
any other sõurce 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 3116 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 2, cut the 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.

r tf the foil shield and drain wire of the channel are grounded at

the sourcing device, make sure End2of the cable is connected

to the terminal block.
e 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

tenninals should be left unconnected.

fr

C
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.r)
-

"ï

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 reach their
designated earth ground points.

Flgure 3.8

Gable Preparatlon

END 1

Foil Shield and Drain Wke

lnsulation
BlackWre

ClearWire

Flgure3.9

END 2

lnsulation Blad< lMre

Clear Wire

,

Publication 1746€.4 - Jenuay| 996



s-12 lnstalllng and W¡r¡ng Your Analog Module

Labeling
Terminal

and lnstalling the
Bloclt

The terminal block has a write-on label. Labeling the terminal block

will help ensure that it is installed on the corect module.

Flguru 3.10

Termlnal Block

Note: The black dot 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.

(

C
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 diagrams of the analog

modules.

Publication 1746€.4 - January 1996
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l

,q

Flgurc 3.ll

Illlrlng Dlagnm
(showing dlflerenllal lnpuls)

N¡4
analog
s0urce

analog
souræ

Nlo4t & Nto4v +
analog

Analog commons are inlernally connected
in the module. Channels are not isolated
from each olher.

N04l& N04V 24Vdcpowersupplyif -l
extemal oower is selecled. I
Cable bñgth f rom external I
24V dc poúer supply lo analog I
module must be h'só than 10rñ. J

Jumper unused
¡nputs.

ground

Jumper unused
inputs.

ground
Do not jumper

unused oulpuls.

+: Exl.pwr
r SUp.

ground

ground Do notiumper
unused oulpuls.

lN0+
lN0-
ANLCOM

lN1+
tN 1-
ANLCOM

not used

ot T0
ANLCOM

nol used
OUT 1

ANLCOM

+24V dc

dc COM

ot T0
ANLCOM

OUT 1

ANLCOM

OIJT2
ANLCOM

ourS
ANLCOM

+

+

earth
ground

lN0+
rN 0-
ANLCOM

lN1+
rN 1-
ANLCOM

lN2+
tN 2-
ANLCOM

lN3+
tN 3-
ANLCOM

eadh
ground

sourcs

eârlh

earlh

earlh

earth

I
00
10
20
30
40
50
60
70
8()
eo

100
11 0

Load

00
1C)
20
30
40
50
60
70
80
90

r00
11 0

t

0
1

2
3

4
5

6
7

o
o
o
o
oo
o
o

o
o

0
1
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3-14 lnstalling and Wirlng Your Module

2-Wre Ttansmitler

3-Wire Transmitter

4-Whe Transmitter
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Flgure 9.12

Wrlng Schematlcs lor 2, 3, and &IUlrc Analog lnpul lþvlce¡
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Flgure 3.13

IUlring Schematic lor Slngle+nded Analog lnput
Connecllons

When widng singlecnded analog input deviæs to the analog input card, lhe number of lolalwires
necessary ðan Uä ¡imite¿ by usin-g üie ANALOG COMMON tämiinal. Noie that diflerenlial inputs are
more immune to noise lhan slngle-ended inpuls.

Nt4

f,}

:!:

:di

ri:
ii,
rúI

l

Tlansmiller

Signal

O tHo+

O rruo-

O ¡Ht-cotvl

Oltlt+
O rrur-

O ¡Hlcotr¡

O nz+
() rt'lz-
O ru'¡lcotr,t

O Ns+

O rrus-

O n¡¡ucotvt

Supply - I
Power +

Transmittel

Signal
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3-16 lnstal¡¡ng and W¡r¡ng Your Analog Module

Minimizing Electrical
Noise on Analog Modules

Publicalion 1748{.4 -January 1996

Inputs on analog modules employ digital high frequency filters that

significantly rcduce the effects of electrical noise on input signals.

However, because of the variety of applications and environments

where analog modules are installed and operating, it is impossible to

ensure that all environmental noise will be removed by the input

filærs.

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 #8761 for wiring the analog modules making

sure that the drain wire and foil shield are properly earth

grounded.

. route the Belden cable separate from any other wiring. Additional

noise immunity can be obtained by routing the cables in grounded

conduit.

. group analog and low voltage dc modules away from ac VO or
high voltage dc modules.

A system may malfunction due to a change in the operating
environment after a period of time. IV'e 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 Modular Hardware Style Installation & Operation Manual

o Fixed Hardware Style Installation & Operation Manual

o Safety Guidelines for the Application, Installation Maintenance

of Solid State Control - A-B Publication SGI-I.1.

tu
l
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chapter 4
't

f\

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:

lnterlace between lhe Module and Processor

o entering module ID codes

o addressing analog modules

o processorupdate of analog data

r monitoring the input and output data

o converting analog inputs

o converting analog outputs

System Considerations

o safe state for outputs

. retentive programming

r input out-of-range detection

. response to slot disable

r input channel filtering
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Þ2 Module Operation and System Consideratlons

lhis section describes how to set up an analog module in a sLC 500

system.

Entering Module lD Codes

lvhen configuring an analog modute for an slc 500 system using

your programming software, a list of the different VO modules'

in"Uåinttne analog modules, is most likely provided for you. If a

list is noi provided, you need to enter the module identification code

when configuring the slot. Refer to the table below for the

appropriate analog module ID code.

Using the Hand-Held Terminal (HHÐ firmware vl '1, enter the

propJr MODULE ID CODE under the "other" selection. Version 2.0

ãr laær of the HHT firmware provides a list of VO modules. Refer to

the following publications for complete information:

o your programming software's user manual

. the Hand-Held Terminal UserManual

Table f.A

Catalog No Module lD

1746-Nl4 4401

1746-Nl04l 3201

1746-NlO4V 3202

1746-N041

r746-N04V 5402

(

t
:.

i

I
¡:
J
I

lnterface between the
Module and the Processor

G
5401

Addressing Analog Modules

NI4 - Each input channel of the NI4 is addressed as a single word in

the input image table. The NI4 uses a total of 4 words in the input

image table. The converted 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 channel} of the NI4 in slot

4, you would address it as input word 2 in slot a U:4'2)'

NIO4I and NIO4V - Each input channel of the NIO4I and NIO4V

is addressed as a single word in the input image table and each

output channel of the module is addressed as a single word in the

output 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

output values for the output channels 0 and I are addressed as output

*oidr 0 and I of the slot where the module resides'

C
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Module Operatlon and System Gonsiderations 4-3

{i3

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).

]
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stc 500
SLCS0I orS02
Dala FÏles

e

lnput
lmage

Slot e

Oulput
lmage

sLc s00
SLC 5/01 or 5/02
Dala Files

Publication 17466.4 - January 1996

Oulout-+ s'n

Output
Scan

1746.N104t& NIO4V
Analog Combination Modules

174&N04t & NO4V
Analog Oulput Modules

lnput Channel 3

lnput Channel 2

lnput Channell

lnput Channel 0

Bit 15 Bir 0

Output Channel 1

Outpul Channel 0

Bit 15 B¡t O

lnput Channel 1

lnput Channel 0

Bil 15 Bir0

Output Channel 3

Output Channel 2

OutputChannel 1

Output Channel 0

Bit ls Bit 0

Figure 4.1 shows UO addressing for the analog modules.

Flgure 4.1
Addresslng your Module

174ô.N14
Analog lnput Module

<_<_ lnput
Scan

lnput
lmage
4 words

Word0

Word f

Word 2

WordS

Address

l:e.0

l:e,1

l:e,2

l:e.3

sLc 500
SLC 5/01 or 5/02
Data Filês

Word 0

Word I

Address

O:e.0

O:e.1

It ;.:ì,üi.: r:
ì: ll
li {t

i' ii
iÌ ì;i¡ i:ì

ff$
a

--+

-->

Word0

Wo¡d 1

Word 0

Word 1

Word 2

Word 3

l:e.0

l:e.1

Address

O:e.0

O:e.1

O:e.2

O:e.3

€

<- lnpd <- lnput
lmage 2
words

e = slot # of module

(

lnput
lmage

sioi ô

Output
lmage

Oulpul
lmage 2
words

lnput
lmage

' Sote- 
-

Oulpul
lmage

Oulpul
lmage

4 words



Module Operation and System Considerations Æ

\ì Bit Level Addresslng

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
1746.Nt4

l:e.l

l:e.3

1746.NtO4t& Nt04V

O:e.0

O:e.f

te.0

l:e.1

f746.NO4r & NO{V

O:e.0

O:e.'l

O:e.2

lsb

l:e.0

l:e2

.CH 1 INPUT .

15 14 13 12 11 10 I I 7 6 5 4 3 2 1 0

15 14 13 12 tl t0 I I 7 6 s 4 g 2 I 0

15 14 13 12 11 10 I I 7 6 5 4 3 2 I 0

l5 14 13 12 11 10 I I 7 6 5 4 3 2 1 0

ls 14 13 12 tl 10 I I 7 6 s 4 3 2 I 0

ls 14 13 12 11 10 I I 7 6 s 4 3 2 1

15 14 13 12 tl 10 I I 7 6 5 4 3 2 r 0

15 14 13 12 fl t0 I I 7 6 5 4 3 2 I 0

15 14 13 12 11 10 I I 7 6 5 4 3 2 1 0

15 14 13 12 11 10 9 I 7 6 5 4 3 2 1 0

15 14 t3 12 11 10 I 8 7 6 5 4 3 2 I 0

5492t0

CH 2 INPUT

CH s INPI'T .

lsbmsb

dÌÐ

0

lsbmsb

Xx. CH O QUTPUT

xXCH 1 OUTPUT

.cH 0lNPt T .

CH 1 INPUT

lsb

Xx. CH O QUTPUÏ

msb

Xx.CH 1 OUTPUT

xx.CH2OUTPUT

xx. CHs9UTPUT

9876
e = slot # of module

x= bitnotused

CHO INPUT .

O:e.9

15 14 13 12 tl 10
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4-6 Module Operation and Syslem Considerations

Processor Update of Analog Data

The analog input and output data is updated by the 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

frcquently 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 {.8

ï!plcal Tlme lor Analog Date Updates

to the Procæsoß lnput and Output lmage

(

Once per processor scan
(Automatic)

Using immediate lnput or Oulput
lnslruction

10 milliseconds for þical
1K program

1 millisecond per analog
channel

ü

l.:

.i!

il
li
ì',
È
E

Table 4.C

Number of lnput snd Oulpul Bits

ßepresenllng Analog Dala

Descrlption Ouþut Bils

Nl4Ol and N104V
(2 input and 2 Oulpul

channels)

NO4l and NO4V

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 aliows 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 Tenninal (HHÐ or the Data Tbble

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.

6

32

64

C
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Module Operation and System Considerations 4-7

,) Converting Analog lnput Data

Analog inputs convert cument and voltage signals into 16 bit two's
cornplement binary values.

The table below identifies the current and voltage input ranges for
the input channels, the number of significant bits for the apprications
using input ranges less than full scale, and their resolution

Table 4.D

LSB

-10V dc to dc-
1 LSB

0 lo 10V dc - lLSB
305.176 pV

0to 5Vdc

l loSVdc

-20 mA lo +20 mA

0 to +20 mA 1.22070pA

4lo+20 mA

To determine an approximate voltage that an input value represents,
use one of the following equations:

¡|k x inputvalueo=inputvoltage(V)

olhe lnput Value is lhe decimal value of the word in lhe
input image lor lhe coresponding analog input.

Forexample, if an input value of -16,021 is ín the input
image, lhe calculated input voltage is:

*k x -16,201 =-4.BBe22rM

It should be noted that this is the catculated value. The
aclualvalue may vary within the aæuracy lirnítations of the
module.

To determine an approximate current that an input value represents,
you can use the following equation:

20 mA
16,Ag4 x inpulvalue@ = input cunenl (mA)

@Ihe lnput Value h the decimat value of the word in thE
input image for th€ conesponding analog input.

For example, if an input value ol40g6ls in the inpul image,
lhe caldrlated inpul rirrrent is:

#H x 4oe6=s(mA)

!l should be noted that this is the calculated value. The
actual value may vary wilhin lhe accuracy limilations ol
the module.

per

-c,r)

'i
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13.67 bils3,277 to 16,384

14 bits0lo 16,384

15 bits-16,38410 +16,384

f 3.67 bils3,22 to 16,384

14 bils0 to 16,384

15 bils0 to 32,767

16 bils{2,768 to +32,767

Number ol Signlllcant
Bits

Decimal

Representatlon
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Converting Analog OutPut Data

Analog outputs convert a 16 bit two's complement binary value into

an anulog output signal. Because the analog output channels have a

14 bit converteç the 14 most significant bits of this 16 bit number are

the bits that the output channel converts.

The MO4I and NO4I support trvo and four current outputs

respectivel¡ ranging from 0 mA to a maximum of 21 mA' The

NIO4V 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 {.E Analog Output Gonverslon Nl04l and NO¡tl

Current Range
LSB

0to 21 mA-

0 to +20 mA 2.56348 ÈA

4 to +20 mA

Table 4.F Analog Outpul Converslon Nl04V and NO4V

Voltage Range per LSB

-101o +10V dc

- 1LSB

0 to +10V dc

- 1LSB
1.22070 mV

0toSVdc

ltoSVdc

per

ft

C
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6,242 to r31,208 12.6 bits

12.92 bits0 to +31,208

0lo +32J64 13 bits

Decimal

Representatlon lor
Output ì/llord

Number ol
Slgnlllcant Blls

+3,2Z/ to +'16,384 11.67 bits

0 to +16,384 12 bits

0 to +02,7ô4 13 bits

-32,7681o +32,764 14 bits

Declmal

Representatlon lor
OutpulWord

Number ol
Slgnlflcant

Blts
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Use the following equation to determine the decimal value for the
cufrent outPut:

.tî# x Deshed Cunent oulput (mA) = oulput Decimalvalue

For example, if an oulpul value ol 4 mA is desíred, lhe value lo bo pul ¡n lhe
conesporiding word in the oulpul image can be calculaled as follows:

ffi X 4rnA=6242

Note: The aclual resolulion for analog current outpuls is 2.5ô348 ¡rA per LSB,
where lhe LSB position in lhe output word is indicated æ:

LSB

15 14 t3 12 11 10 I 8 7 6 5 4 3 2 1 0

X = Bil Not Used

Use the following equation to determine the decimal value for the

voltage output:

#ffi x Desired Vollage Outpur U dc) = 6u¡pr¡ DecimalValue

For example, if an outpul value of lV dc is desired, lhe value lo be pul in the
conesponding word in lhe oulpul image can be calculated as follows:

tr* x lv dc = 3277

Nole: The aclual resolul'on for analog vollage outputs is 1.22070 mV per LSB,
where lhe LSB posilion in the output word is indicated as:

LSB

15 14 13 12 11 10 I I 7 6 5 4 3 2 I 0

X = Bil Not Used

XX

xX
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System Considerations

Publlcatþn 17466.4 -January 1998

ATTENTION: V/hen designing and installing the
SLC 500 system, devices connected to the analog
module oulput channels mus! be placed into a safe state

whenever tñe analog output is 0 volts or 0 milliamps
(t the offset error).

This section describes the system considerations for an analog module.

These include:

o safe state for outputs

o retentive prognmming

o input out-of-range detection

. response to slot disable

o inputchannelfiltering

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 rnode

o TEST mode

î
ì:

ì¡

:i
iì

¡

fr

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 corrected 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 programrning option, retained

data is not sent to the output channels.
C

?
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i '.) The following section provides example program options for
retentive data and non-retentive data.

Retentlve Analog Output Example

If a modular system is configured with the CPU in slot 0, a discrete
VO module in slot 1, and an analog output module in slot 2 the
following ladder logic rung can be programmed.

MOV
I1: 1.0/0

MOVE
Source
DesÈ-¡

32161
O0:2 .0

32761
O0:2.0

¡r"'ìþ

When bit 0 of the discrete VO module tums ON, the rung is true and
the value 3n67 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 32i767 to the Output Image table does not occur. Unless
another rung is added to transferdata to the Output Image based on
this rung being false, the previous data is retained. That is, the value
32767 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 program.

Non-Relentive 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
Dest,

MOV
11:1.0/0

MO\¡E
Source
Dese o0

0
t2.O

/
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+t2 Module Operatlon and Syslem Conslderations

In the above example, as long as discrete input 0 is ON, the value

32767 is hansferred to analog output channel 0. If discrete input 0

turns OFF, the value 0 is transfened to analog output channel0.

Dudng 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 52:1/l5. rWhen

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 program scan.

s2:tl15
MO\¡E
Source
Dest,

lnput 0ut-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 two compare instructions that check for analog input
values which exceed low and high limits respectively. For this

example, the analog input value is in word t of slot I (Il : I .l ).
Whenever the input value exceeds a limit, this program latches a

binary variable in memory that could serve as an alarm indication at

some other point in the program.

(

MOV

oo
0

:2.0

!l
iij!i

,ii

.¡i

¡Ë
!4
ù

C
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I

LES

I,ESS THAN
Source A 11:1.1
Source B 0

GRT

GRE,ATER THA¡I
Source À 11:1.1
Source B 16,384

IJIMIT TEST (CIRC)
Low Lim 16,385
Test, 11:1.1
High Lim -1

Turn OFF
Alarm

Tum ON Alarm, Low Lim'tt
Exceeded

Turn ON Alarm, High timit
Exceeded

TumONAlarm,
Limit Exceeded

83 /0

83 /0
T¿

83/0
(L

Æ1:

Remainder of Program

END

The second program is for SLC 5/02 processors. This program uses

the Limit Tþst instruction that checks both low and high limits in a
single instruction. This instruction assumes that the analog input
value is in word 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 serve
as an alarm indication at some other point in the program.

83/0 Turn OFF
AlarmLru

83 /0

Remainder of Program
END
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+14 Module Operation and System ConsidEralions

Response to Slot Disable

You have the ability to disable any slot in the chassis using the

processor. Before disabling any slot containing an analog module, it
is important to consider how the analog module will respond when

the slot is disabled.

/

A ATTENTION: Make sure thatthe implications of
,l disabling an analog module slot are cleãrly understood

¡f\ 
before uiilizing thii feature.

The response to slot disable for inputs and outputs is the same for all

the analog modules.

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
appears in the processor image table. However, this data is not

transferred to the analog module.

Instead, the anatog module holds its outputs in their last state. When

the slot is re-enabled, the data that appears in the processor image

øble is transferred to the analog module on the subseguent scan.

6

C
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î

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

at or below the filter corner frequency of l0 Hz are passed with
under 3 dB of attenuation. This pass band allows the normal
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 rcjection).

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 95Vo 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.
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Flgure 4.3
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Chapter 5

Testing the SLC 500
System

Testing Your 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 fixed
system, test your system using the procedures described in the Fixed
Hardware Style Installation & Operation Manual before executing

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:

1. Inspect the analog module.

2. Disconnect prime movers.

3. Power up the SLC 500 system.

4. Test the analog inputs.

5. Test the analog outputs.

6. Start up the system.

rË
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*2 Testing Your Module

lnspect the Analog Module

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/current mode selection DIP switches

are set properlY (inPuts onlY).

2. Make sure that all analog module wiring connections are correct and

that there are no missing or broken wires. Check the tightness of all

terminals to rnake certain wires are secure.

^4, ATTENTION: Care should betaken to avoid

tt *""."ti"g a voltage source to achannelconfigured for

t I\ à 
"un"nt 

input. Irñ'proper module operation or damage

É|f to the modu.le 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

t\ ttti"t¿ and drain wire to the analog module terminal
t l\ block. The foil shield and drain wire must be

4f connected to earth ground, which is not available on

the analog module ierminal block.

€

4. Make certain that the removable terminal block on the analog

module is secured on the module.

Disconnect Prime Movers (Motion Devices)

During the following test procedures the processor is energized. As a

safety preeaution, make sure that machine motion does not occur. To

achieve this:

Disconnect 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

firnctioning.

To disconnect a solenoid, disengage the valve' leaving the coil

connected.

(
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Testing Your Module 5-3

In some instances, you may not be able to disconnect a device the
preferred way. In these cases, open the output circuit at a point as
close as possible to the motion-causing device. For example, 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 starter and the relay contact.

¡f ATTENTION: Machine motion during system
t\ checkout can be hazardous ro personnef úurine all

, ! \ checkout procedures, you musì disconnecr all dËvices
Él which, when energized, might cause machine motion.

:Ð

PowerUpthe SLC 500 System

Apply power to the Frxed 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 properly, a non-illuminated LED indicates that
the analog module is not functional. Do not continue 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 fixed system unit or the'
power 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 &
Operation Manual. If the module is a lZ46- 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.

o The power from the supply is not being received by the remainder
of the SLC 500 system. You can test this by attempting to go
online with the programming device.

r 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.

o The analog rnodule is defective.
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5-4 Test¡ng Your Module

Testing Analog lnPuts

Before testing the analog module input channels, the SLC 500

system must be installed and tested according to the SLC 500 Fixeo

or Modular Style Installation & Operation Manual. The processor

must be connected to a programming device, properly configured,

and must have no rungs in its ladder progfam. The analog modulc

LED must also be illuminated.

(

AIIENTION: The procedure described in this
section for testing anaiog module input channels
assumes that all ÚO moðule outputs that normally
activate prime movers or other þoæntially dang9rous
devices ñave been disconnected- from these devices-

Do not attemDt to test the analog module input
òhannels unleis prime movers and/or other. potentially
dangerous devicès are disconnected from the VO
modules.

^ 
ATTENTION: Care should be taken to avoid

t]\ òònnectine a voltase source to a channel configured for

/A äffiåmT::"lTåîTr 
modure operation ordamage

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

rnodule input channels.

If the sensofs cannot be manuatly varied, a voltage source or currir.

source is necessary to test the iniut channels. ln it¡is case, disconnäct

the analog module input channels at the sensor to test the terminal

block wiring. The following steps apply to either æstprocedure'

lmpOrlan[ The following procedure does not ensure that tlre input

mode DIP switch is properly configured. Vïsually

inspect the input mode DIP switch before insølling the

analog module in the chassis.

e
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Testing Your Module 5-5

_) 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 LT,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.

For example, if I mA and 5 mA are boundary conditions, the
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
sensor, attach a voltage source (voltage input) or current source
(cunent input) to the input and set the source lo the lower
boundary condition.

If the input channel is connected to its sensor, set the sensor to its
lower boundary condition.

7. Locatethe input channel image data in the image table. The inPut
image word for the input channel being tested should read

approximately 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. Ifthe inputchannel has been disconnected from its sensor, attach
the voltage source (voltage input) or curent source (cunent

input) to the input and set the source tothe 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.

I

"rÐ

)
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H Testing Your Module

11. If any of the analog input channels do not pass the start-up
procedure, check for the following potential causes:

. Tïe processor is not in the TEST/CONTINUOUS scan mode.
o The terminal block is not secured on the analog module.
o The analog module terminal block is not wired properly or

wires are broken. See chapter 3 for details on wiring the

analog module.

. The analog module input channel sensor (or test voltage or
curent 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 cunent 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 cu¡Tent

mode. To determine the boundary conditions use the following
equation:

Voltage lnput (V) = Gunent lnput (mA) x 0.25

Example - lf the cunent input boundary cond¡tions are 1 rnA and 5 mA, lhe

boundary cond¡tions in volts ì,ttould be 0.25 volts and 1.25 volts. lf lhis

calculation is done correctly, 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
orModularStyle Installation & Operation Manual. The processor

must be connected to a programming device, properly configurcd,
and must have no rungs in is ladderprogram. The analog module

LED must be illuminated.

I

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 dangerous
devices have been disconnected from these devices.

Do not attempt to test the analog module output
channels unless prime movers and/or other potentially
dangerous devicès are disconnected from the UO
modules.

The devices connected directly to the analog module outputs are

referred to as "actuators." If the ach¡ators 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 Module 8-7

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 cunent 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

actuator that has an input range of I volt to 5 volts, the boundary
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 be3277 and 16384.

3. Create and save the test rung shown below.

lt-, MOV

MOVE
Source
Dest

N7:0
O:e.x

'e" is lhe slot numbel ol lhe analog module

.x" 
is the number of the analog module oulpul 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 example, if
the lower boundary condition is I volt, enter 3277 into N7:0.

7. Ifthe outputchannel has notbeen disconnected from its actuator,

the actuator should assume its lower boundary condition.

If the 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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H Testing Your Module

I8. Enter upper boundary condition value in N7:0. For example, if
the uppei boundary condition is 5 volts, enter 16384 into N7:0'

9. Repeat steP ? for the uPper boundary condition.

10. Repeat steps I through 9 foreach 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 RLJN mode.

¡ 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.

t
Rli.r"'l

C
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chapter 6

"ï

Addressing, Out of-Range
Detection, and Scaling of
Analog lnputs

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

e Addressing and Scaling of Analog Outputs

o Scaling Offsets when > 32,767 or <-32,768
o Scaling and Range Checking of Analog InPuts and Outputs

lmportant: 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 assurnptions:

o The NI4 is located in slot 3 of a modular system.

o 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 (2\2'F to 932" F).

o The process temperature must stay between 275" and 300" C

(527" F to 572o 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 purposes.
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6-2 Programming Examples

The scaling operation is displayed in the following graph. It displays

the linear relationshipbetween the input and the resulting scaled

values.

Flgure 6.1

5000c
(Scaled mu.)

Scaled
Value

3000c

n5,G Process operaling range

100'c
(Scaled min.)

HVdc
(¡nput m¡n,)

Low High
Limit Limit

32767= lOVdc-1 LSB
(inpul mu.)

lnput Value

Galculating the Linear Relationship

Use the following equations to express the linear relationship

between the input value and the resulting scaled value.

Scaled valus = (inpul value x slope) + offset

Slope = (scaled max. -scaled min.)/ (input max. - input min')

(500 - 100) / (32,767 - 0) = 400132,767

Oflset = scaled min. - (input min. x slope)

100 - (0 x (400132,767)) = 100

Scaled value = (input value x (400/ 32767)) + 100
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Programming ExamPles 6-3

I

{3

Calculating 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

low limit (275 - 100)/ (400132/6n = 14,344

high limit (300- 100) / (400Æ2J67) = 16,393

Once you have calculated the linear relationship and the out-of-range

flag value, this example 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.

r Monitor the process temperature using a Data Table Access

Module (DTAM) or Hand-Held Terminal (HHÐ'

o Outputthe 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 instruction (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 pararneters) instruction

available in the SLC 5/03 (OS302 or later) and SLC 5/04 (OS401 or

later) only.

(þ ll üre resull of ths Souræ limes he Hale, divided by 10000 is greater lhan 32767, lhe SCL

insl¡uclion overllows, caushg enor 0020 (Minol Enor Bit), and places 32767 in the Dætinalion.

This oæurs regardless ol tho cunent offset. For an allemale method, see page 6-14.
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H Programmlng ExamPles

Using Standard Math

Rung 2:0
Check for betow allowab1c range

+ÍJES------- --------+
.+T,ESS TIIAN

Souree À I:1.11
I

source B 1434¿l
I

Rung 2:1
Check for above allowable range

+GRl¡-- -- -- ----- ---- +

-+GREÀTER THAIi¡

(

Below
range flag

B3

---- ( ) -----
0

Above
range flag

B3

tsource À I:1.11
ll
lsource B 163831

tl
+ -- - -- --- - -- --- - - --+

1

Below
range alarnt

O¿2
( ) -----

0

Rung 2r2
Turn on the below range alarm ouEput when analog

input' is below accePtible range
Belor,¡ I

range flagl
B3

---- ¡ t ----------
0

Rung 2:3
Turn on the above range alarm outpu! when analog
inpuÈ is above accePtible ranga

Àbove
range flag

B3

- ¡ f ----------
1

Àbove
range alarm

.Or2
'( )-----l

1l
Ladder logic ænl¡nued on thø nexl Page-

c

(
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Programmlng ExamPles 6-5

.\

-D

I

i

Rung 2:4
scale the analog inI¡u! value and process the resulÈ
only when iÈ i8 wlt'hin the accepÈible range

Belorir llbowe
range f,laglrange f,lag

83 83
----t t t--------l t l--------

01
-----+ -+MUITTIPLY

Source A

Source B

DesÈ

¡lulEiply
by che
scaled range

+li![IL-- -------------+
+-+-

f :1.11

0

400

0Àt7

:0
0

¡¡7

0
100

oivlde
resulg bY
lnput,
range

+ DDV-- - ---- - --- - --- +

+-+DOUBLE DMDE
Source

Àdd offseÈ
(N? :0 cont
ains proce
ss Èempera
turel

+ÀDD-----------É---+
+-+ÀDD

source â

source B

Dest
0

+ ------------------+

+ - - ----- - - -------- -+

+-+

I

I

I

I
DesÈ

32767

-----*

0N?

0N7

+-+

Rung 2:5

Clear fIts
biE fron
overflow

S:5
+---- (u) ---------------*

0
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6-6 Programming Examples

(.

Rung 2:0
Check for below allowable range

+L,ES- --- - - --- ---- --+
-+Í,ESS Î¡lAN

lSource À
I

lSource a

I

Using the Scale (SCL) lnstruction

Below
range flag

B3

-------- ( I -----
0

+----------
I¡1.1

0

14344

+GRf------ --------- +

-+GREÀTER THNi¡ +---------F
I source À I:1.1 |

I 0l
lsource B 16383 I

tl
+------------------ +

Rung 2:2
Turn on che belovt range alarrn output when Èhe analog
input is below the acceptible range.
I aelow

range flag
B3

----¡ t----------
0

Rung 2:1
Check for above allowable range.

Belorr llbove
range flag lrange flag

83 83

----l t t--------¡ / l---------
01

(2:0) l2zLl

Àbove
range flag

B3

------- l l -----
1

Belov,
range alann

Oz2

-------- ( I --
0

Àbove
range alarm

Oz2

ScaIe
analog inpuE

+ SCL-- ----------- --+
+SCÀLE +-

Source

Rate [/100001 L22

G

Runqf 2:3
Turn on the above range alarm output when the analog
inpuÈ is above the accepEible rangre-

Àbove
range flag

B3

Rung 2:4
Sca}e analog inpue value and process the result only
when it is wiuhin accepÈÍble range-

I¡1.1
0

off t0seC

N?sfDe

0

0
0

+-- ---- - --------- --t

CRung 2:5
I

I

I

ìj

'

I
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Programming Examples 6-7

I Using Scale with Parameters (SCP) lnstruction

Rung 2:0
Check for below allowable range.

+LES---------------+

Below
range flag

B3

------ ( ) -----
0

-+LESS îHÀlil

lSource À I:1.11
l0l
lsource B 143441

tl
+ ------- ---¡ - ------+

Rung 2:1
check for above allowable range

Àbove
range flag

+cRT---------------+ 83

-+GREÀTER fHA¡¡ +---------- ( )-----
lsourceÀ r:1.11 1

I 0l

lsource B 163831rl
Rung 2:2
Turn on the below range alarm outpuÈ when the analog
inpuÈ is below the accepÈib1e range.

+-

-Ð
Below
range flag

Rung 2:3
Turn on the above rangre alarm outpuB when the analog
input is above the acceptible range.

Àbove
range flag

B3

---- ¡ f ----------
1

Rung 2:4
I aelow labove
I range flag lrange flag
l8383
| ----1 / r--------r t t---------
101

83 0:2

I t-------- --- ( ) --
o0

Below
range alarm

Àbove
range alarm

Oz2

--( )--
1

Scale
analog inpuc

+SCp_______ ________ +

-- ----- +SCAIJE li¡./ PÀRAMETERS+-

InpuÈ I:1.1
0

InpuÈ Min. O

InpuÈ Max. 32767

Sca1ed llln. 10O

scaled Max. 500

Scaled OuÈPut N?:0
0

+--------- ------ ---+

Rung 2:5

¡

ir

ti

I

¡

i
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H Programming Examples

Addressing and Scaling
0utputs

(

We are making the following assumptions:

o lae NIO4I is located in slot 2 oI a SLC 500 system'

o An actuator from a flow control valve is wired to ot¡tput channel0-

r The ach¡ator accepts a 4 mA to 20 mA signal proportional to O 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

29 ¡¡l= 31208
(scaled max)

Scaled

¿ mA = 6242
(scaled min.)

Value

c

0o/o

{input min.)

100%
(input max)

lnput Value

Calculating the Linear Relationship

Use the following equations to calculate the scaled output value:

Scaled value = (input value x slope)+ otfset

Slope = (scaled ma¡t. - scaled min.) / (lnpul max. - input min')

(31,208 - 6,242) / (100-O) = 24,96d100

offset = scalEd min. - (input mln. x slope)

6'242 - l0 x 124'966/1 000 = 6,242

Scaled value = (inpul value x (24,96d100))+ 6,242 (
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Programming Examples 6-9

\\ The out-of-range limits are predetermined because any value less

thanD%o is 6,242 and 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 to the processor by:

o entering the data through a DTAM or HHT
o MOVng the data from thumbwheels or a keypad (possibly

converting the data from BCD using FRD instruction)

The percentage of valve opening may be output for operator
interface by:

o monitoring the data using a DTAM or HHT
o MOMng the data to an output rnodule as variable data to a

Dataliner
. converting the data to BCD (using TOD instruction) and MOVing

it to an LED display

Since the slope is greater than 3.2767 only standard rnath can be

used for the ladder diagram with SLC 500 fixed, SLC 5/01 ,5102,
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 instruction, available
only in the SLC 5/03 (OS302 or later) and the SLC 5/04 (OS40l or
later).

Þ
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6-10 Programming ExamPles

Using Standard Malh

Rung 2:0
N?¡0 contains pêrcentage of valve open' rf thíô value ie
less than 0. move Èhe ¡nlni¡num value co the analog outpuÈ
(6?42 tlecl¡nal = ,Á ¡nÀ at the analog output) '

check for
belo¡¡
range

+IJES- --- - - - -- ---- --+
-+LESS lltAli¡

Source À

source B

N? 0

0

0

----+----( I

Below
range flag

B3

Source

DesÈ

+ ----- -- -- ---------+

0

Minimum
analog
ouEPuÈ
value

+MOV---------------+
+-+MOVE

Source 6242

O:2 .0tDes

+-+

Above
range flag

B3

1

Minirnu¡n
analogr
oufput
value

+MOV------- --------+

+ ----- -- -- - -- ------ +

Rung 2:1
N?:0 contains percencage of valve open' If thís value is
greaÈer than 100, move Èhe ¡naxímum value Eo ehe analog output

{3120S decimal = 20 mÀ at the analog oubput}
C],i

t::¡:
..':

È

.:
lù
¡¡

Check for
above
tançJe

+GRT--- ------------+
-+GREArER THÀN -------+---- ( ) ---------------+- l

Source À

Source B

N?:0 |

ol
1oo I

I

I

I

I

I

I

I

I

I

I

I+-+üOVE
31208 I

I

or2.0|
I

+ __- - -- - -- -- -- - - ---+
Ladder logic æntinued on the nexl page.

(-
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Programmlng ExamPles G-11

Rung 2:2
Scale values in the O co 100t range Èo the deci¡ral
range f,or the 4-20 tnÀ analog outttuE.

BeloÌr labove MultÈPlY
range flaglrange flag bY scaled

range
83 33 +!lUL---------------+

'---ll f--------¡ ll---"---- ----+-+MULTIPIY +-+-
0 1 Source À

Soürce B

Dest
0

N?

249

N? 1

+ ------ ------- -----+

:0
0

66

:1
0

oivide by
inpuE
rånge

+DDV-- ------ -- - ----+
+-+DOUBLE DIVIDE +-+

Source

+--------------- ---*
Àdd offset

+ADD- -- ----- -- -- ---+
+-+ÀDD

100

N7cDes

d\rJ
-+

ISource A

Source B

Dest

N7:1
0

6242

O:2.0

+--- ------- ----- ---+
Clear math
overfLow
biÈ

S:5
+---- (U) ---------------+

o

Rung 2:3
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*12 Programming Examples

Using the Scale with Parameters (SCP) lnstruction

Rung 2:0
N?:O contains pêrcenÈage of valve open' ff this value ls
lessËhan0,movethemini¡numvaluecotheanalogoutput
(6242 decimal = 4 ¡nA at tshe analog ouÈpuE) '

Check for
below
range

+LES---- -----------+
-+IJESS TltAlil +-----

Source A N?:O
0

0Source B

Below
range flag

0

ì!inimu¡n
analog
output
value

+ìdOV-- -- -- - - - --- -- -+
+-+I.{OVE

Soutce 6242||
I

O:2 .0 |
I
I

+ - - - - - - --------- - - -+

+Ò- ------ - -- -------+

+-+

Dest

+ ------- -- -- ------- +

Rung 2:1
N?:0 contsains percenÈage of valve open' If this value is
greauer than 1OO, move the maximum value to Ehe analog output É
(31208 decimal = 20 ¡rÀ at the analog outpuE)

check for
above
range

+GRT---------------+
-+GREÀÎER THAIi¡ +-----

source A N7 :0
0

100Source B

Àbove
range flag

1

Mini¡num
analog
outsPut,
value

+!tOV--- - -- - - -- - -- -- +

+-+MOVE +-+
Source

Dest

3x208 I

I

O:2.0 |

I

+-------- -------- --+
Ladder logìc ænïInued on the nexl page.
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Programmlng ExamPles 6-13

,-t' \ Rung 2:2
Scale values in the 0 to 100t ra¡¡ge to the
decl¡nal range f,or Ëhe ,l-20 nÀ analog out'put.

Below labove
range f,laglrange flag

93 83
----t t t--------¡ t f---------01

Rung 2:3

InpuÈ

Input Min.

Inputs lÍax.

Scaled Mln.

scaled Max.

Scaled Output

N7:0
0
0

100

6242

31208

O:2.0

+----------------------- +

,

i;/

!

¡

_.,Þ

f
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6-14

Scaling
>32,767

Programming

Offset when
or < -32,768

Examples

Theremaybeapplicationswhentheoffsetvalueputintostandard
math instructions is greater than32,767 or less than-32,768.In thesc

cases, it is easier to rnift the linear relationship along the input value

axis and reduce the values.

This example is similar to the situation described in Example 2'

except ttrei me to 20 mA signal is scaled to a value between

gçi1yqo.The NIO4I is tocated in slot 2 and the outPut device is

wired to channel0.

The following graph displays the linear relationship'

Flgure 6.3

ZO mA= 31208
(scaled mu.)

Scaled
Value

4mA=6242
(scaled min.)

k

907o
(input min.)

1007o
(inpul max.)

lnput Value

Calculating the Linear Relationship

Use the following equations to calculate the scaled units:

Scaled value=(inpul value x slope)+ offset

Slope = (scated mu. - scaled min')/ (inpul max' - input min')

(31,208 - 6,242) / (100 - 90) = 24'96d10

Offset = scaled min. - (inpul min. x slope)

6242 - (90 x (24,9ô6/10) = -218'452

Scaled value = (inputvalue) x (24,96d10) -218'452

Notice the offset value is less than -32,768'
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Programming ExamPles 6-15

The following graph shows the shifted linear relationship. Notice

that the resulting offset value is reduced.

Flgure 6.4

20 mA = 31208
(scaled max.)

Scaled

4 mA= 6242
(scaled min.)

(input min.)
1007o

(input max.)

lnput Value

Calculating the Shifted Linear Relationship

Use the following equations to recalculate the linear relationship:

Scaled value(input value - input min.) x slope)) + ollset

Slope = (æaled max. - scaled min.)/ (inpul max. - input min.)

(31,208 - 6'242) / (100-90) = 24,966/10

Offsel = scaled min.

6,242

Scaled value = ((inpul value - 90) x (24,96611 0)l + 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) andSlM (OS400). The following 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 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 (OS40l).

Value

90%

?
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i:lü 6-16 Programmfng Examples

Using Standard Math

nung 2r0
N?:0 contalns tshe percenEage of Èhe valve open'

check for
below range

+t ES---------------ì
-+LESS fHÀÀ¡

source A

Source B

Rung 2:1
Clreck for
above range

+GRT-------- ---- ---+

(

B3
t
"ti
iì
$:l

:ï

rii
;:'l

ìiì
r11Â

N? :0
0

90

0

+!¡tov- -- -- ------ --- -+

()

Source

DesE

1

6242|'
I

O:2.0 |

I

+----

+-+MOVE +-+

+-------:----

+-- -- ---------- ----+

-+GREÀTER Î¡iÀli¡

lsource A

I

lSource B

N?: O

0

100

!at
:!r'. il

'1Ì '.'ì.ij ¡;i
i, ììj:

.i¡

¡ir I

sÈ¡

I
+-

(

+-++-+MOVE
3 1208

O:2 .0tDes

+MOV--

Source

Ladder logic wttinued on the nexl page.

.:l: :-'j

. i '¡¡.
:l: !,:

I lj:

. ' .:l:

i.: ..,jì

i¿¡- ¡¡

.l
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fl)

Rung 2:2
Scale values in the 9O-1OO$ range Èo the decimal range for the ¿-20 nÀ analog
outpuu.

83 83

----ltt--------¡/t--
00

+-+SUBTRÀCI!

Rung 2:3

Pú[caliôn 1746€.4 - January 1996

SubtracÈ
the inpuÈ
min.

+SUB-----------€--a+

source À

Source B

Dest
o

+ - -- -- -------- - - ---+

Mulciply
by che
scaled
rangfe

+MUL-- -------------+
+-+MULTIPLY

Source À

Source B

Dest N?:1
ol

+ ------------ - ----- +

Divide
resulÈ, by
inpuÈ
range

+DDV--------- ------+
+-+DOUBLE DMDE +-

Source

N?

Add offset
+ÀDD- - -- - -- - - - - - ---+

+-+ADD
Source À

source B

DesÈ

+----
clear f1t
biÈ, fro¡t
overflow

S:5
+---- (u) ---------------+

0

1

N7

N7

1

0
966

N7

24

10

1

0

ÈDes

:1
0

42

:0
0

90

+-+

+-+
N7

62

O:2.0



6-18 ExamplesProgramming

Using the Scale with Parameters (SCP) lnstruction

Rung 2:0
N?¡o concalns percent'âge of, valve open' If Ehis valuc is
lessthang0,movet'he¡nininumvaluecotheanalogourputs
(6242 deei¡na1 = 4 rnA at the analog output) '

('

+- -- ---------------+

Check for
below
rang€

-+LESS TltÀN
Source À

Source B

N7¡O

Check for
above
range

+GRT---------------+
-+GREÀTER TTIÀIi¡

Source À N?

source B

B3
( )---------------+-

Source
+-

62421
I

O:2 .0 |
t

Àbove
range flag

1

Mininum
analog
outputs
value

+MOV--- -- ----------+
+*+MOVE +-+

0
90

:0
0

00

0

Minimum
analog
outsPuE
value

+uov---------------+
+-+MOVE

+ ----- ---- - ------ --+

Below
range flag

Source

I

I

I

I

I

I

I

I

I

I

tDes

Rung 2:1
N?rO concains percentage of valve open' rf this value is
greaÈer than 100, move the maxi¡num value to the analog output'
(31208 decimal = 20 ¡nÀ aÈ Bhe analog outpu¿) '

fr

I

I

I

I
1

+

I

I

I

I
+

Des E

31208 I

I
O:2.0 |

I
+ ------- -----------+

Ladder logtcænt¡nued on he nextpage.

r¡¿¡ ¡ ¡tlttf i?-ffi lnf tlÉ:ñrÉabÉ ¡t-'i_'_ s+-

:T

it
{r
ê

Publ¡catbn 1748€.4 - January 1996



Ë

ÈI¡
àì

I Programmlng Examples 6-19

" -'t 'l Rung 2:2
Scale values in the 90 to 100t range Èo Èhe
declmal range for the 4-20 ¡rA analog ouÈpuÈ.

Below labove

range flaglrange flagt
83 83

----l / f '-------l t r,----
01

Rung 213

scale for Èhe
analog oucpuE

+SCP--------------------+
lÉ W/PÀRN,TEIERS +-

Input

InpuÈ Min.

lnput Max.

Scaled Mín.

Scaled Max.

Scaled Outsput

100

6242

N7:0
0

90

O:2.0

08L23

+---------------'-------+

I

I

*'Þ
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È 6-20 Programming ExamPles

Scaling and Range
Ghecking of Analog lnPuts
and Outputs

This example demonstrates the addressing of analog vo and the

scaling und rang" checking of analog input and output v¡lues. An

MO4V is placãd in slot I of an SLC 500 system. A 0 to 200 psi

pressure ,.nro, is input as a 4 mA to 20 mA signal to input channel

tl. fn" 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

pfessure display connected to output channel 0. If an out-of-range

londition is detected a flag bit will be set. The scaling operation is

shown below.

The graph displays the linear relationship between the input value

and the resulting scaled value.

Figure 6,5

8192
(scaled max)

Scaled
Value

I

l-

E

0
(scaled min.) 3277

(input min.)
16384

(input max.)

''.i-l tìi

:ti t.11: i:,
:r: ü"

:r il:

:ìr 13¡r

lnput Value

Calculating the tinear 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.)/ (input mu' - input min')

(8192 -0) / (16384-32m = 8192/13107

Offsel = scaled mln. - (input min. x slope)

0-32Z/ (8192/13,104 = -2048

Scaled value = (inpul value x (8f 9U130170 - 2048

(

¡
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This equation can be implemented using integer rnath 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 parameters) instruction available

only with SLC 5/03 (OS302 or later) and SLC 5/04 (OS401 or later).

In the first example program the analog input value is checked

againstthe minimum and maximum allowable inputvalues"

If the input is out-of-range, the output value is set to its minimum or
maximum value.If the input value is in range the output value is

determined by scaling the input. To scale an analog input, follow
these steps:

1. Multiply the input by the scaled range

Scale range=(scaled max. - scaled min.).

2. Divide the32 bit result by the input range

Input range=(input max. - 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 the32 bit result in the math registeç the overflow does not

present a problem. The minor error flag has to be cleared before the

end of the 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

Source À

Source B

I:1.0

3277 |

I

0

Ladder logfc eaúlnuad on he nert page.
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È22 Examples

('
Rung 2:1
Check for above range

+6RT---------------+
.+OREÀTER THÀIi¡

Source À I! 1.0

sor¡rce B 16384

83 83

----l I t--------l t l-------'-
01

B3
( )---

1

+---

I

I

I

I

+-+UOVE
Source

Des

+ltOV- --------------*

¿19I

O:1.0t

or ot

N?

+-+

+- - ---- -- -------- - -*

Rung 2:2
scaie the analog input for the analog outpuc'

---+-+MT LTIPIJY
Source À

Source B

DesE

r¡ultiply
by ehe scaled
range

+MUIJ----------- --- -+

I:1 .0

Divide
result bY
the inPut
ratrge

+DDv--------É'--'--+
+-+DOUBÍ¡E DMDS

Source 1310?

0

+--- ----- -- ---'----+
Add offset

+ÀDD------- --"----+
+-+ÀDD

source A

Source B

Desl

clear flL
biÈ fro¡n
overtloÍt

S:5
+---- (Ul Ê-----Ê'-------+

0

+-+

¡0
0

:0
0

48

I

I

I

I

I

I

I

I

I

I

I

I

I

C
I

+-+

0N7gDes

+-+
N?

-20

O:1.0

Ru¡¡g 32

(
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Programming Examples È,2s

\ Scallng and Range
Checking of Analog lnputs
and Outputs

The scaling instruction available in the SLC 5/02 processor is used to
rcalizn a more efficient program. The scaling instn¡ction uses the
same multipl¡ divide and add algorithm but it does so with a single
rate instead ofthe scaled range and input range values. The rate is
determined by:

Rate = (scaled range I input range) x 10,000

For the programming example the rate = 6250

Using SCL lnstruction

Rung 2:0
Check for below range.

Source A

Source B

0

Source

DêsT

Rung 2:1
Check for above range

+GRT---
-+GRE,ATER THÀN +-

I:1.0 |

I

3277 |

I

I

I

I

I

I

I
+MOV--

+-+-+MOVE
0

O:1.0

I f,)
B3

-( ) +

Source À

Source B

I:1.0 1

63841

+ ------ --- --------- +

+MOV--- ------------+
+-+MOVE +-+

Source t92I

O:1.0stDE

Rung 2:2
Scale the analog input for the analog ouEput

0 1 source I:1.0

Rate [/100001 6250

Offsec -2048

DeE¿ O:1.0

+------- -----------+

+ - -- --a------ ------+

t

¡

rì
I

Rung 2:3
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¡¡ ù24 Programming ExamPles

Using the Scale with Parameters (SCP) lnstructlon

B3

0

(

Rung 2:0
Check for below range.

+LES---------------+
-+LESS THÀli¡

source À

Source B

f :1.0

Rung 2:1
Check for above range

+GRlr- --------------+
-+GREATER THÀIì¡

Source À

source B

I: 1.0

7732

+MOV---------------+
+-+MOVE

E

+-
I

I

I

I
+

0

1.0o:

Source

Des

+--

B3

1

+MOV- ----- ------ --- +

+-+![oVE

163 84

+ --- - -- --- - -- - - - -- - +

ç
:iìl
1ì.
;r
'.,i

;l
isi

$

Source 81e2 |

I
O:1.01

I

Desg 6
Rung 2:2
Scale the analog inI¡u! for the analog ouÈ,pnt

83 83

----t / f--------1 t----------
01

Rung 2:3

+scP- - - - - - -- - - -- -- -- -- - - *
+SCÀIJE I,ù/PÀRA}IETERS +-

InpuE

Inputs Min.

Input Max,

Scaled Mi.n.

Scaled Max.

Scaled OuEput,

f¡1.0

+-------------- ----+

+-----------------------+

3277

16384

19I

O:1.0

0

2

I

I

C

?tt

È

i;

t
T{
¡

!i
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Chapter 7
Maintenance and SafetY

This chapter provides preventive maintenance information and safety

considerations when troubleshooting yourSLC 500 system.

The printed circuit boards of the analog modules must be protected

from di¡t, oil, moish¡re and other airborne contaminants. To protect

these boards, the SLC 500 system must be installed in an enclosure

suitable for the environment. The interior of the enclosure should be

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.

Preventative Maintenance

^ 
ATTENTION: To ensure personal safety and to

¿\ Ëåffiiåååtïlî,îlîËiåålïåffi lb'tr:*'

r)
For general maintenance procedures for electrical equiprnent, refer to

the requirements specific to your region.

o Europe: Refer to the standards found in EN 60204 and your

national regulations.

o (Jnited States: Refer to article 708 of the National Fire

Protection Association (NFPA). It describes general requirements

regarding safety related work practices.

Publication 17466.4 - January 1 996



7-2 Maintenance and SafetY

Safetv Conslderations
WheríTroubleshootlng

Safety considerations are an important element of proper

troubleshooting procedures. Actively thinking about the safety of

yourself and othátt, as well as the condition of your equipment' is of

pti** importance. Refer to the Fixed or Modular VO Hardware

instalútion-and 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 - Ïvhen the red LED on the analog module is

illuminated iiindicates that.Z4Y dc power is applied to ths module-

Activating Devices lVhen Tboubleshooting - \Vhen

troubleshooting, never reach into the machine to actuate a device.

Unexpected mãchine motion could occur' Use a wooden stick'

stand clear of Machine-twhen troubleshooting any sIJc 500

system problem, have all personnel remain clear of the machine. The

jroUtem could be intermiitent, and sudden unexpected machine

motion could occur. Havs sorneone 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

lswitch since unexpected machine motion can occur

and cause injury.

Remove all electrical power at the main power

ãir.ònn".t switches bäfore checking electrical
ðo*ðiiont oi inputs/outputs causiñg machine motion'

Program Alteration - There are several causes of alteration to the

"r", 
progtutn, including extrerne environmental conditions'

Eleciromagnetic Interference (EMI), improper grounding, improper

wiring connections, and unauthorized tampering. If you suspect the

progtã- has been altered, check it against a previously saved

irolturn on an EEPROM or UVPROM memory module'

safety circuits - circuits installed on the machine for safety

reasons, like over travel limit switches, stop push buttons, and

interlocks, should always be hard-wired to the master control relay'

These devices must be wired in series so that when any one device

opensr the master control relay is de-energized thereby removing

pã*"t to the machine. Never alter these circuits to defeat their

iunction. Serious injury or machine damage could result'

i
':

.:l
i
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Analog Module
Specifications

Specifications

This section lists the specifications for the I74GNI4, NIo4I, NIo4v
NO4I and NO4V analog modules' They include:

o Generalspecifications

¡ Current and Voltage input specifications

o Cunent and Voltage output specifications

General Specifications for
Nt4, Nlo4[ Nlo4v, No4l,
and No4v

Table A.A

SLC Communication Format 1ô BitTwo's

Fietd to Backplane lsolation 500V dc

?

'::l

:it'

ili
tS:

Ë

Time

Reæmmended Cable

Maximum Wire Slze

TeminalBlock

Location

Calibration

Noise lmmunilY

Environmenlal Conditions

OPerating TemPetalure

Storage TemPeature

Relalive HumiditY

Agency Cerlification

(when product or Packaging is

malked)

512 ¡rs for all channels in

Shielded Belden #8761

*14 AWG

Removable

1746 ohassis

Factory Calibrated (Reler to calibration

c-2)

NEMA Standard lCS 2-230

0" to +€0" C (+32o to +1400 F)

-40" to +85o C (-40o to +185o F)

5 to 95%

¡CSA ærlilied
r CSA Class I, Division 2

Groups A, B, C, D ætliffed
. UL listed
.CE marted lorall applicable direc'tives

Pubhation 1746'ô.4 - Janrnry'1998
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A-2 Specifications

Catalog

1746-

Nto4l

NANl4

NA

NA

Table A.B

o Required lor some applications il SLC 24V power is at a premium.

labla A.C

Converlel Resolulion 16 b¡r

Repeatability tl LSB

Extemal 24V dc Power

Supply Toletance

24jc10% al 195 mA max.

(21.6 to 26.4V dc)o

24l101o at 145 mA max.

(21.6 to 26.4V dc)o

Speciflcation

0000 0000 0000 0001

0.0r%

-20 to +20 volls

Modulation

500K ohms

Nto4v

NO4t

NO4V

C

GeneralAnalog lnput
Specifications for Nl4,
Nto4t, Nlo4v

Common Mode

Common Mode al0lo 10 Hz (min.) 50 dB

Common Mode al 60 Hz 105 dB

NormalMode Rejection al 60 Hz s5 dB

Channel Bandwidth 10 Hz

60 ms at 95%

Location of LSB in l/O image word

Step

Conversion Melhod

lmpedanæ lo ANL COM

4 vollage

outpuls, nol

individually

isolated

NA 145 mA55 mA

NA 55 mA

4 cunenl

outputs, not

individually

isolated

195 mA

2 differential, voltage

or cllrrenl selec,tabl6

per channel, not

indlvidually isolated

55 mA

2 vollage

oulputs, nol

individually

lsolated

115 mA

2 current

oulputs, not

indMdually

isolated

2 dilferenlial, voltage

or flrrent seleclablo

per channel, not

indlvidually isolaled

145 mA55 mA

NA

4 diflerenlial, vollage

or cur¡ent seleclable

per channel, not

individually irsolated

85 mA35 mA

0ulput
Channele per

l¡lodule

lnpul Channels per

Module

BacþlaneCurrent
Draw

5V (max.) 24V (mar)

Publicatlon 
.17,ß-6.4 - Januay1996
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Specifications A-3

Current-Loop lnput
Specifications for Nl4,
Nl04l, and NIO4V

ü

Table A.D

Range (Normal

Absolute Muimum Currenl

Absolute Maximum lnput Voltage

Current lnput Goding -201o +20 mA

Resolulion

FullScale

OverallAccuracy al +25o C (Z/" F) (max.)

Overall Accuracy at 0o to +60o C

(32" to 140o F)

Overall Ddlt (max.)

Gain Enor al +25o C (77o F) (mu.)

Gain Enor al 0o lo +600 C

(32o lo 140"

Gain Ertor Ddft (max.)

offset Eror at +25o c (77o Ð (max)

(lin = 0, Vcm =

Oflset Enor at 0o to +60" C

(32o to 140o F) (lin = 0, Vcm = 0)

-201o+20 mA

-30lor-30 mA

*7.5V dc or 7.5V ac RMS

-16,384 to +16,384

250 Ohms

1.n070 pA per LSB

20 mA

t0.365% of full scale

t0.642Ïoof full scaleo

C of lull scale

+0.323%

*0.s56%

c

È7 LSB

È14 LSB

t0.20 LsEl/'cOffset Eror Ddfl (max.) (lin = 0, Vcm = 0)

@ Refer to Appendix C for a melhod to ìmprove aæuracy over lemperalurs.
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A-4 Specifications

Voltaoe lnout
Soecifications for Nl4,
NiO¿1, and NIO4V

lnput

Table A.E

IÞscrlptlon Speclllcallon

-.l0 lo +10V dc - .|
LSB

lnput to+10Vdc-l tSB) -32,768to +32,767

lM ohms

Resolution 305.176 ¡rV LSB

FullScale 10V dc

OverallAæurary at +25o C (71" Ð(max.) t0.284% olfullscale

OverallAæuracY at 0o lo +60" C t{.sM% ol fullscåleo
to l40o (muJ

Overall AæuracY Drift (mar') C ol lullscale

Gain Enol al +25o C n ií.2637o

Gain Error at 0" to +600 C ll.461o/o
(32" to 140"

Gain Enor Drilt tSTppttr/o C

Ollsel Error at +25o C (i'l" F) t7 LSB

Oflsel Error at 0o lo +60o C t14 LSB
(32o to 1400 (mu.)

Olfset Error Drilt (max.) 1{,20 LsBr c

Overuoltage Protecl¡on (max. across ]N+ to lN- either 220V ac RMS continuouslY

or 220V dc

o Befel to AppenCix C lor a met¡od lo [nprove accÜracy over lempsralurê'

(
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Speciflcations A-5

I Current Output
Specifications for NlO4l
and No4l

f,)

Table A.F

Converler Resolulion 14 bir

Localion of LSB in UO word 0000 0000 0000 01xx

Non{ineadty 0.05%

Conversíon Method F2R Ladder

2.5 ms

Load Range 0 to 500 Ohms

Maximum Load Reactance 100

Cunent to +21 mA- 1 0 lo +32764

Output Bange (Normal) 0to +20 mA

s% to+21m4-l LSB)

Resolution 2.56348 FA LSB

Full Scale 21 mA

OverallAæuracy at +25o C (77" F) (max.) *0.2987o of fullscale

Overall Aæuracy at 0" to +60" C
*0.54.l% of lullscale

lo 1400 (mar.)

Overall Aæuracy Dtift (mu.) tT0pprn/o C ol lullscale

Gain Enor at +25" C (77o Ð (max.) 1t.298%

Gain Eror al0o to +60o C

(32o lo 1400 F) (max.)

Gain Enor Ddlt (max.) c
Oflset Eror al +25" C (max.) t10 LsB

Ollset Enor at 0o to +60o C

(32o lo 140" F)(max.)
*12 LSB

Offset Eror Drilt (maxJ t{,06 LsBf c

*0.5167o

Publicallon 1746{.4 - January 1996



A4 Speclficalions

Table A.G

Descdpllon

Conveds Resolution

Location of ISB in U0 image word

Conversion Method

Slep Response

Load Range

Maximum Load Current

Maximum Load Reactance

Range

Resolution

FullScale

Overall al +25o C (77o F)

Overall AæuncY at 0o to +600 C

(32o to l40o Ð (max)

Ovenll AccuracY Ddfl (max.)

Gain Eror al +25o C F)(max.)

Gain Errot at0" lo +60" C

(32o lo l40o Ð (max')

Gain Error Drill (max.)

Oflset Enor at +25o C (n" n
Oflset Erorat 0o lo +60o C

lo 1400 F)

Oflset Enor Ddft

14 bir

0000 0000 0000 01xx

t0.384% ol lullscale

tS4ppnr/' C ol lull scale

t0.208Yo

fr.374%

t47ppm/o C

19 LSB

tll LSB

t0.05 LSBP C

Voltaoe Output
Snecificatiohs for NtO4v
and No4v

0.05%

S-2R Ladder

2.5 ms (at

lK to oo Ohms

10 mA

1pF

(-10 to +10V dc - 1 -32J68 to +32,764

-10 lo +10 volts - t LSB

.l.22070 
mV LSB

10V dc

10.208"Á ol lullscale

fr

!
ü
t

::
ii
4

å

C
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AppendÍx B

t

lWo's Gomplement Binary
Numbers

The SLC 500 processor memory stores l6-bit binary numbers.
Tþo's complement binary is used when performing mathematical
calculations intemal to the processor. Analog input values from the
analog modules are returned to the processor in 16-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 O 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.

Positive Decimal Values

The far left position is always 0 for positive values. As indicated in
the f,rgure 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 111 0 = 211 ¡28a23¡'!'¡21

= 2048+256+8+4+2=2318

0010 0011 0010 1000 = 21312e128ç25123

= 8192+512+256+32+8 = 9000

Publicallon U46{.4 - January t996



B-2 Two's ComPlement Blnary Numbers

Flgure B.l

example:

1111 1000 0010 0011 =

l21a+ù3+212+21112512r120¡ - 215 =

(1 6384+8192+4096+2048+32+2+1) -32768 =

30755 _32768 =-2013.

Negative Decimal Values

In two's complement notation, the far left position is always I for

n"g"tin" valuls. The equivalentdecimal value of the binary number

is ãbtained by subtracting the value of the far left position, 3n68,

from the sum of the vahãs of the other positions' In the figure on the

n"*, pug" (all positions are l), the value is 32767 -3n68 = -l' For

É

01t 1t I I t 1t 111 111

r6384

8192
4096

2048

r0u
5t2

256

t28

64

32

l6
8

4
2
I

3n87

This posltlon is always zero lol posltlve numbers

t=2
x2o= I

s=00x2l

tx2l4 = 16384

tx2l3 = 8192
fi2t2=4096

1Y2rr=2048

1x2ro= to24

1x29=512

v28=256
1xù =t28

1x26 = 64

lxzs=32

1x24 = 16

1x23 = I
1x22= 4

1x2
1

¡
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Two's Complement Binary Numbers B-g

,'4,\ Flgure 8.2

o'r 1l I I I111 I I I 111

16384

8t92
&96
2048

lo24

512

256

128

64

32

l6
8

4
2

32767

I x2l5 = I This position is always 1 for negalive numbers

t=2
x2o= I

1xz6=64

lx2l4 = 16384

1x2r3=Blg2
1xzr2= 4096

lx2ll =2048

1x2ro= toz4
lxzs = slz

1x28=256

'txi,= tzg

ß2s=32

1'x24= 16

1x23 = 8

1x22= 4
lxz

1

{þ
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Ãppendix C
') Optional Analog lnput

Software Galibration

Galibrating an Analog
lnput Channel

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
your reference. A software calibration reduces the offset error and

gain error at a given temperature by scaling the values read at

calibration time. (Refer to the Preface for a definition of terms)-

The following procedure can be adapted to all analog inputs; current

or voltage. For this example the 1746-NI4 with a 4 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 t 0.365Vo

includes non-linearit¡ repeatability, offset error and gain error at a

given temperature.

The overall error of ù 0.3657o at 20 mA equates to t 60 LSB of
error, or a code range of 16324 to 16444. 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 performing a software calibration the

overall error is reduced to 3 LSB, or a code range of I 6381 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.

{þ
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CF2 Optional Analog lnput Software Calibration

{
Figure G.l

20 mA = 16384
(scale Hi)

Scaled
Value

4mA=32'17
(scale low)

3267

Low Value kom card

16396

HiValue lrom card

lnput Value

Scaled Value vs" lnput Value

Calculating the Soltware Calibration

Use the following equation to perform the software calibration:

Scated Value = (inpul value x slope) + offsel

Slope = (scaled mu. -scaled min.)/ (inpul max. - input min.)

Offset = Scaled min. - (input min. x slope)

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 scated 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

,

¡

¡
¡
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Optional Analog lnput Software Calibration c-.3

"'Ð

5, Energize the calibrate input. This causes the SLC to calculate the

slope and offset values used to perform the error conection 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 temperatures, a software
calibration should be performed every 3 to 4 months.

Example Ladder Diagram

The following ladder diagram requires 3 extemal 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

2O 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.

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:O/3
Enable

Analog-In = I:2.0

Lo-Value = Nl0:l

Hi-Value = Nl0:2

Scale-Hi = N10:3

Scale-Lo = N10:4

Scale-Span = N10:7

Span = Nl0:9

Slope-xl0K = N10:18

Offset = Nl0:19

Analog-Scl = Nl0:20 I

Publicalion I 746-6.4 - January I 99ô



H OptionalAnalog lnput Software Calibration

02Rung
Cal-Lo

I:1 N10:0
----¡ t------tosRl

00

Rung 2:1
Cat-Hi

I:1 N10:0
----l t------tosRl ----

11

Rung 2:2
I calibrate

+lilov-- ---------- - -- +

Source

ÈDes

+-
At{Àr.oG-rN I

sooo I

LO-VAI,UE I

3267 |

Source À¡\¡AI,OG-IN I

sooo I

Hr_vÀLUEI
163e6 I

+ --- --- - -- -- ------- 4

+ ------------------+

fDes

I:1 N10:0
----l t------tosRl--------

22
+-+SUBTRÀCT

source A

Source B

DESE

+ SUB---------------+

Hr-vÀLUEI
163e6 I

ro_vÀLuEl
3261 |

sPÀ¡¡ |

131291
+- ----- ------------+
+SUB-- -------------+

+-+SUBTRÀCT

*------+-

3277 |

DesE SCÀLE-SPA¡¡l
1310? |

| +------------------+
| +MUIJ--------------------+
+-+MULTIPLY

Sôurce À

Source B

Source À

Source B

Dest

scÀLE_Hr
163 84

scÀLE_LO

+-----É+

------+

+-----É+

+-+
SCÀLE-SPÀN I

1310? I

10000

N10:16
32161

+-

rj

rÌ
Ir
.:
ii

¡

I

i

| +DDV---------------+
+-+DOUBLE DMDE

Source sPÀNl
1312e I

sr,oPE-xloK I

ee83 |

----+

Desf

Ladder loglccontinued on the next page.

Ê
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Optional Analog lnput Software Calibration c-5

)

"þ

| +!ruf,------
+-+MULTTPLY

Source A

Source B

DesÈ

r.o-verunl
3267 |

sr,oPE-xl0Kl
ee83 I

N10:5 
J

32767 |

+-+

+ - --------- -- -- ---------+
+DDV--------- ------+

+-+DOUBLE DMDE
lSource 100001

ll
loest N10:6 |

I rze:'l
+--------------Ê- - -+
+ suB- - -- - - - ----- - - - +

+-+SUBrRÀCT
source À

Source B

ÐesÈ

SCALE-LOl
3277 |

N10:6 |

3261 |

omsenl
161

+------+

+------+

Rung 2:3
Conversion
Enable

N10:0

S:5

+MUL---------------r----+
+

À¡\IALOG-INI
sooo I

sroPE_xl0Kl
ee83 |

NLo:8 |

ol
---------- ----+

S:5
+-- (u) ----- ------+
l0 I

| +DDv---------------+ I
+-+DOUBLE DMDE +------+

+------------------+

+-------+-

3 Source À

Sorrrce B

-+-

tDes

Source

-+

+N)D---------------+
+-+ADD

stDe

1oo0o I

I
N10:12 |

ol
+

Source À

Source B

N10:12
0

OFFSET

161
Àt¡Àf,oc_scl I

8002 l

Dest

-t--+
Rung 2:4
lt
l---------- -----+END+- -------------¡
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Appendix D
r)

lnput Clrcuit for 1746-N14, -NlO4l, and -Nl04V
Modules

lN- >

lN+

coM >

Module lnput and Output
Gircuits

Figure D.l

500K

Ato D

.001

ANL

Switches Sl and 52 control
whelher the input circuil is for
current (closed) or voltage (open).

") Voltage Output Gircuit for 1746.N1O4V
Modules

from
DAC

Current Output Circuit for l746.NlO4l
Modules

Posilive Vollage Supply

Negative Voltage Supply

lpF

lpF

> VOLTAGE
OtJT

> ANLCOM

kom
DAC

0,1pF

> CURRENT
ouT

> ANLCOM

Filler

+250 Q

sl, s2
.001 pF

0.022
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Ð-2 Module lnPut and Output Circuits

Flour¡ 0,2
hõlatlon Diagram

Ratlnq€500Vðc+

500Ko

500Kç¿

ANLCOM

500Kç¿ s00Ko

Circuil for
Cunent lnPut

Circuit for
Voltage lnPut

Transfomer
lsolation

500Kç¿
I

Optical
lsolation

I
i

i

i!

¡ +18V

€

pF0.01

{

I
I

ï
I
t

r
I
I

I
.f

I
I
I

l^
I
I

I
I

50Q

Circuitlor
Curent OutPut

to
sLc-s0(
System

ANL COM

120Q

SOKQ

ll!:¡:i i:l:, ìi
: li.
í. ¡iÌ

:lÌ i,
!i; l*

ji Iù:.:. 't:

¡i -

Ckcuitfor
Voltage Output Connection

to Chassis

(ANL
coM

(

DtoA

DIo A

AIO D

AtO D

500Ko

250ç¿

500Ko

SLC
lnterface
Circuit

ne*tier I

Filter and I

Regulationl
P¡tmary

0coc
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lndex

i
î;

liì

:tê¡

t. ,l

A/D Conversion, P-2
Addressing Analog Mod ules, 4-2
Addressing and Scaling Outputs

Calculating the Linear
Relationship, 6-8

ovendew, 6-8
Using Standard Math, 6-10
Using the Scale with Parameters

(SCP) 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

ovewiew, 6-1
Using Standard Math, 6-4
Using the Scale (SCL) lnstruction,

6-6
Using the Scale with Parameters

(SCP) Instruction, 6-7
Allen-Bradle¡ 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, 1-2
wiring, 3-10

B
Bit Level Addressing, 4-5

c
Calculating the Software Calibration,

c-2
CE certification, 3-1
channel, P-2

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
1746-NO4IandNO4V 3-5

Switch Settings for the 1746-NI4,
3-4

Switch Settings for the 1746-NIO4I
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 Data,

4-8
Current Output Circuit for

1746-NIO4I Modules, D-1

D
D/A Conversion, definition, P-2
definitions, P-2
determining power requirements

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 requirements,

3-3
Full Scale, P-2
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l-2 lndex

G
Gain, P-3

Gain Error, P-3

Gain Error Drift, P-3
getting started

overview, 2-1
procedures, 2-2

getting started quicklY, 2-1

Groundingthe Foil Shields and

Drain Wires, 3-12

H
How to Use Analog, 1-1

l
Input Channel Filtering, 4-15

Inout Circuit for 1?46'M4, -NIO4I'
' and'MO4V Modules, D-1

Input Out-of-Range Detection,
4-12

Input ResPonse to Slot Disable,
4-74

Inspect the Analog Module, 5-2

instaltation, getting started, 2-1

Installing Your Module, 3-6

L
I-abeling and Installing the Terminal

Bloclq 3-12

Least Significant Bit (I,SB)' P-3

LinearitY Error, P-4

M
manuals, related, P-7

Mærimum Differential Voltage, P-2
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Who Should UseThis
Guide

WhatThis Guide Covers

Related Allen-Bradley
Documents

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

Use this guide if you design, install, proglam, or maintain a control

system tbat 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
representative for the proper training before using these products.

This guide covers the l746sc-NT8 thermocouple/millivolt analog input

module.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.

Table A lists several Allen-Bradley documents that may help you as you

use these products.

\
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Table A. Related Allen-Bradley documentat¡on

Allen.Bradley Doc. No. Tiüe

lt

1747-2.30

scl-l.f
1n04.1

1747-6.2

1747-Nt001

SLC 500 Syslem Orærview

Application Considerations for Solid State Conkols

Allen-Bradley ProgrammaHe Controller Groundíng and
Widng Guidelines

lnstallation & Operation Manual for Modular Hardware
Style Prognammaile Conlrolleß

lnstallation &.Operation Manualfor Fixed Hardware Style
Programmable Controllers

1747-6.4

1747-6.11

1747.6.3

Allen-Bnadley Advanced Programming Software (ApS)
User Manual

Allen-Bnadley Advanced Programming Sofiuare (ApS)
Reference Manual

9rlting Slq4qd Guide for Advanced prognamming

Software (APS)

ABT-1747-TSc001

1747-NP002

1747-NM009

SLC 500 Software Prognmmen's euick Reþrence
Guide

Allen-Bnadley HHT (Hand-Hetd Teminat) User Manual

Getling Started Guide for HHT (Hand-Held Terminal)
:(
$r¡. &sDf99 Allen-Bradley PuHication lndex

AG-7.1 Allen-Bradley lndustdal Automation Glossary

To obtain a copy of any of theAllen-Bradley documents listed, contact
your local Allen,Bradley office or distributor.

ïerms & Abbreviations
You Should Know You should understand the following terms and abbreviations before

using this guide.

ND - Refers to analog-to-digital conversion. The conversion produces a
digital value whose magninrde is proportional to the instantaneous
magnitude of an analog input signal.

Attenuation -The reduction in magnitude of a sþal as it passes
through a system. The opposite of gain.

channel - Refers to one of eight, smail-signal analog input interfaces to
the modules's terminal block. Each channel is configured for connection
to a thermocouple or DC millivolt (mv) input devicg and has its own
configuration and status words.

ctassis -Ahardware assembly that houses devices such as uo modules,
adapter modules, processor modules, and power supplies.
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CJC - (Cold Junction Compensation) The means by which the module

compensates for the offset voltage error introduced by the temperature at

the junction between the thermocouple lead wire and the input terminal

block (the cold junction).

Common mode rejection ratio (CMRR) - 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 its terminal relative to
ground.

Common mode voltage -The voltage difference between the negative

terminal and analog common during normal differential operation.

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.

Cut-offfrequency-The frequency at which the input signal is

attenuated 3 dB by the digital filter. Frequency components of the input

signal that are below the cut-offfrequency afe Passed with under 3 dB of
attenuation for low-pass filters.

dB (decibel) -Alogarithmic 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 data word is valid only when the channel is enabled

and there are no channel erors.

D¡dtâl fitter -Alow-pass fïlter of the A/D converter. The digital ñlter
provides high-frequency noise rejection.

Effective resolution - The 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 functions.

Full-scale range (FSR) -The difference between the maximum and

minimum specified analog values.

Gain drift - The change in fulþscale nansition 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 can select from scaled-for-PlD or Engineering

Units formillivolt, thermocouple, orCJC inputs, which you must

compute to fit your application's temperature or voltage resolution.

Local system - A control system with VO chassis within several feet of
the processor, and using l746sc-C7 or 1746'C9 ribbon cable for
communication.
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LSB (least significant bit) - The bit that represents the smallest value
within a string of bits. The "weight" of this varue is defined as the full-
scale range divided by the resolution.

Multiplexer-A switching system that allows several input signals 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 signal conductors, but not between the equipment
grounding conductor or signal reference structure and the signal
conductors.

Remote system-Acontrol 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 smallest detectable change in a measurement, typically
expressed in engineering units (e.g. o.l5c) or as number of bits. For
example, a l2-bit value has 4,096 possible counts. It can therefore be
used to measure I part in 4096.

sampling time - The time required by the A/D converter to sample an
input channel.

stafi¡s word - contains status information about the channel's curïent
configuration and operational state. You can use this information in your
ladder program to determine whether the channer data word is valid.

step rcsponse time - The time required for the A/D signal to rcach9s%o
of its expected, final value, given a full-scale step change in the input
signal.

updaûe time -The time for the module to sample and convert a channel
input signal and make the resulting value available to the sLC processor.

+, i¡*,4i

{,t'



Table Of Gontents

Preface
Who Should Use This Guide........
WhatThis Guide Covers
Related Allen-BradleY Documents

Terms & AbbreviationsYou Should Know """"""'

Chapter 1

General DescriPtion
System Overview

Ghapter 2
Electrostatic Damage.....
Power Requirements
Selecting A Rac-k Slot .

Module lnstallation and

I
2
5

Module Overview

lnstalling And Wiring Your
Module

Things To Gonsider Before
Using Your Module

Channel Gonfiguration'
Data, and Status

7
7
I
9Rernoval

WiringYour Module

Ghapter 3
Module lD Code
Module Addressing
Ghannel Filter Frequency Selection """"""""
Update Time .........
Auto-calibration .............
Channel Turn'On, Turn-Off, and Reconfiguration Ïmes
Response to Slot Disabling

Ghapter 4
Ghannel Conliguration ........
Ghannel Configuration Procedure

Channel Data/Status Word .........
Ghannel Status Checklng

Ghapter 5
lnitial Programming
Dynamic Programming ........:......::...... " " " " "'
Våritying Channel Configuration Changes

lnterfacing to the PID lnstruction ..........."
Monitoring Channel Status Bits ...........

17

17
19
23
24
24
24

n
28
36
37

41

42
44
46
47

Programming ExamPles



I SLC 500" Thermocouple/mV lnput Module

Table 5. Maximum current drawn by the module

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 all other modules in the SLC to prevent
overloading the chassis power supply.

When using the module in afued controller, be sure not to exceed the
power supply rating for the 2-slot VO chassis.

Considerations for a Modular System

Place your module in any slot of an SLC-500 modular, or modular
expansion chassis, except for the left-most slot (slot 0) reserved for the
SLC processor or adapter modules.

Conslderations for a Fixed Gontrcller

The power supply in the 2-slot SLC 500 fixed UO chassis (l74GA2) cart
support only specific combinations of modules. Make sure the chassis
power supply can support the NT8 and additional module power
requirements.

Tlvo factors determine where you should install your module in the rack:
ambient temperature and electrical noise. When selecting a slot for your
module, try to position your module:

. in a rack close to the bottom of the enclosure (where the air is cooler)

. away from modules that generate significant heat, such as 32-point
input/output modules

. in a slot away from ac or high-voltage dc modules, hard contact
switches, relays, and ac motor drives

. away from the rack power supply (if using a modular system)

Remember that in a modular system, the processor always occupies the
first slot of the rack.

J

.d\- \-.fr

Selecting A Rack Slot

(
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Module lnstallation and
Removal

CAUTION

POSSIBLE EOUIPMENT OPERATION

Before installing or removing your module, always
disconnect power from the SLC 500 system and from any
other source to the module (in other ltords, don't"hot
swap" your module), and disconnect any devices wired to
the module.

Failure to observe this precaution can cause unintended
equipment operation and damage.

To insert your module 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 insertion into a rack

2. Slide your module into the chassis until both top and bottom retaining
clips are secure. Apply firm even pressure onJour module to attach it
to its backplane connector. Never force your module into the slot.

a Í:tøâ
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Cover all unused slots with the Card Slot Filler, Allen-Bradley part
number 1746-N2.

Terminal Block 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 pliers, 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 CJG sensorc

TerminalBlod<

Helease Screws

CJC Sensors 

--.----..+

ûl!'

4Ë

TerminalBlodr

EN
EEN

E]
ET]E
EE
EI]
TE
E]
EN
EE
ttrNr]
tIN
EtrE
EE
EHtrl
IE

GIC Sensors

<-- Releaæ Screws
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Wiring Your Module

CAUTION

POSSIBLE EOUIPMENT OPERATION

Before wiring your module,always disconnect porer from
the SLG 500 system and from any other source to the
module.

Failure to observe this precaution can cause unintended
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 [Article 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,
contactors, and ac devices. As a general mle, 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, ensure that they

cross at right angles.

. To limit the pickup of electrical noise, keep thermocouple and

millivolt signal wires as far from power and load lines as possible.

. For high immunity to electrical noise, use Belden 87ól (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 incorrect type of thermocouple
extension wire or not following the conect polarity may cause invalid
readings.

. Ground the shield drain wire at only one end of the cable. The
preferred location is at the shield connections on the terminal block.

@efer to IEEE Std. 518, Section 6.4.2.7 or contact your sensor

manufacturer for additional details.)

. Keep all unshielded wires as short as possible.

. Tighten screrv terminals with care. Excessive tightening can strip 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

C¡ble

(Remow loilshield and dain wire

lrom sensor+nd of he øble.)

SignalWiresDainWire

(Al lhe module+nd ol lhe æble, exlnacl

lhe dnin whe 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 and 7. Keep drain wires as short
as possible.

5. Connect the drain wires to the shield inputs of the terminal block.

Channel 0 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 block.
Important: Only after verifying that your connections are co¡rect 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, TBI is near the lower part of the terminal block on the
primary side of the PCB.)

iË¡
L

é

./,-
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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.)

Important: For CE compliance, Ferrite EMI Suppressors are needed on
each channel's terminal block connection. If remote CJCs are installed,
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 Steward Part
2882024-0A0 or equivalent is recommended. The Steward 2882024-
040 has an impedance of 157 Q at 25 MHz, 256 Aat 100 MHz, and can
accomodate one turn of wire.

Figure 3. Ferrite EMI suppressor for CE compliance

Module

Note: Please refer to Appendix C for additional informaticn on wiring
and using grounded junction, ungrounded junction and exposed juction
thermocouple types.

-.+

--t---- -ì:=. -
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THERMOCOUPLE oT mV CABLE

C.lC A+

a,cA-
Ghannel 0+

Channel ù
Shield for CHO and CHI

Channel l+
Channel 1.

Channel 2+

Channel 2-

Shield lor CH2 and CH3

Channel 3+

Channel $
Channel 4+

Channel 4-

Shield lor Ctl4 and CHS

Channel 5+

Channel 5-

Channel 6+

Channel 6-

Shisld for CH6 and CH7

Channel 7+

Channel 7-

GIC B+

G'CB-

Figure 4. Terminal block diagrarn with input cable

-..+>
.'.._

--i-tÊ+¡

dTr¡Å Àr

TBl

The module also has a ground terminal TBI which should be grounded to
a chassis mounting bolt with 14 gauge wire.

Cold Junction Compensat¡on (CJC)

CAUTION

POSSIBLE EOUIPMENT OPERATION

Do not remove or loosen the cold function compensat¡ng
temperature transducers located on the terminat block
unless you are connect¡ng remote GJGs to the modul¡.
Both GlCs are cr¡t¡cal to ensure accurate thermocouple
lnput readlngs at each channel. The module will not operate
in thermocouple mode if a GIC ls no_t eonneeted.

Failure to observe this precaution can cause unintended
equ¡pment operat¡on and damage.

(

ET]E
E¡trl
EEN
EN
ENtI]
EN
EEN
trtr
TIn
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I

To obtain accurate readings from each of the channels, the cold junction

temperature (temperature at the module's terminal junction between the

thermocouple wire and the input channel) must be compensated for. TWo

cold junction compensating sensors have been integated 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.
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Module lD Gode

Module Addressing

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:

. module ID code

. 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 l746VO
module. The ID defines for the processor the type of VO module and the

number of words used in the processor's VO image table.

rWith 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 VO configuration disptay and enter 3533, the ID code for the

l746sc-NT8.

No special VO configuration (SPIO CONFIG) is required. Tl.e 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 deñned for the module.

/
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Figure 5. lmage table

B¡t 15

slc 5f0x

D¡ta Flles

Themæoupla
llodule

B¡I(¡ Addess

0:e.0

0:e.l

O:e.2

O:e.3

O:e.4

0:e.5

0:e.6

O:e.7

Word 0

Word 1

Word2

Word 3

Word4

WordS

Word 6

WordT

0uþut
Scan

Wod0 [e.0

Wod I l:El

Word 2 l:e.2

Word 3 ke.3

Word4 [e.4

Word 5 [e.5

Word 6 [e.6

Word 7 te.7

0 Addnss

Output lmage - Configuration Words

Eight words of the sLC processor's ouþut 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 confîgures 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.

ExampleAddrrss - If you want to configure channer 2 on the module
located in slot 4 in the SLC chassis, your address would be O:4.2.

Stot

B¡T

ÈÅl'r

t""{"o./"*"'o

/\
Element
Delimiter

Word
Delimiter

ChannelT Data or Status Wod

Channel 6 Dala or Status Word

Channel 5 Dah or Status Word

Channel 4 Data or Status Word

Ctannd 3 Dab or S:talrs Wod

Chamel 2 Dala or Statrs Wod

clumd 1 Data or s:talw wbd

Ctunnel 0 Data o¡ Stalrs Word
lnput lmage

SWodslnpul lmage

Slof e

Channel 7 Canfiguration Word

lnput

Søn

Channel 6 Confrguration Word
Ouþut lmage

8Wo¡dsOuþul lmage

Slole

Channel 5 Confi guration Word

Channel 4 Conþuration Word

Channel 3 Conlþu¡ation Word

Channel 2 Configuatir¡n Word

Channel 1 &nfþunalim Word

Channel 0 Conligunation Wod

Chapter 4, Clannel Configuratíon, Data, and Status,gives you detailed
bit information about the daa content of the configuration word.
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lnput lmage - DataWords and StatusWods

Eight words of the SLC processor's input image table are reserved for the

module. Input image words are multiplexed since each channel has one

data word and one status 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 reflect the conñguration settings that

you entered into the configuration (output image) word for that channel.

To receive valid status, the channel must be enabled and the module must

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

word 2) of the module located in slot 4 in the SLC chassis use address

t.4-.2.

Slot
File type I Word\,'lrl

/\
Element
Delimiter

Word
Delimiter

Channel Filter
Frequency Selection

Chapter 4, Clnnnel ConftguratÍon, Data, and Status, gives you detailed

bit information about the content of the data word and the status word.

The thermocouple module uses a digital ñlter that provides high

frequency noise rejection for the input signals. The digital filter is

programmable, allowing you to select from four filter frequencies for
óacñ channel. The digital filter provides the highest noise rejection at the

selected filter frequency. The graphs to follow show the input channel

frequency response for each filter frequency selection.

Selecting a low value (i.e. l0 Hz) for the channel filter frequency

provides the best noise rejection for a channel, but it also increases the

òhannel 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 fïlter frequencies, cut-off
frequency, step response, and ADC effective resolution for each filter
frequency.

.:l1r''
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Table 6. Gut-off frequency, step response time, and effective
reSolution (based on filter frequency)

Filter
Frequency

Cut€ff
Frequency Response

ADC Effective
Resolution

Step

10 Hz
50 Hz
60 Hz

250 Hz

2.62H2
13.1 l'lz
lSll2Hz
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 a4 x (l/filter frequency) settling time.

Channel Cut Off Frequenc¡r

The channel filter frequency selection determines a channel's cut-off
frequency, 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 artenuation. All
frequency cornponents above the cut-offfrequency are increasingly
attenuated, as shown in the graphs below.

The cut-off frequency for each input channel is defined by its filter
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.

,f' 'r
*h

Æ
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Figure 6. Signal attenuat¡on with 10 Hz lnput filter
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Figure 7. Slgnal attenuation rv¡th 50 Hz lnput filter
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Figure 8. Slgnal attenuation with 60 Hz input filter
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Figure 9. Signal attenuat¡on wlth 2SO Hz lnput filter
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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 signal to reach gsvo of
its expected, final value given a full-scale step change in the input signal.
This means that if an input signal changes faster than the ehannel st_"_p

response, a portion of that signal will be attenuated by the channel fifter.
Table 6 shows the step response for each filter frequency. (
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UpdateTime

Channel0 Disab¡led

The thermocouple module update time is defîned as the time required for
the module to sample and convert 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 I Dlsâbled Channel2 Disabled ChannelT Disabled

The following table shows the channel sampling time for each filter
frequency. It also gives the CJC update time.

Table 7. Ghannel SamPllngTime

Ch¡nnel SamplingTime for Eadl Filter Frequency (all values tl msec)

Channel SamplingTime

GIC UpdateTime 250lÞ Filter 60 tlz Filter 50 ]lz Fllter 10 tlz Fllter

290msæ 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.

Module update time = 290 msec + 47O msec + 470 msec + 47O msec +

470 msec + 4T}msec + 470 msec + 47O msec + 470 msec = 4.05 sec

Update Tlme Galculatlon ExamPle

The following example shows how to calculate the module update time

for the given configuration:

Ghannel O conligured for 250 Hz filter frequency, enabled
Channel I configured for 250 Hz filter frequency, enabled

Channel 2 configured for 50 Hz filter frequency, enabled

Channel 3 through 7 disabled

EnaHed

Calculate

Previous
updare cJC Calculate

Prwious

Calculate

Previous

Channels

qJc
Sample

Sampþ
Clnnnel T

Sample

Channel 2

Sample

Channel 1

Sampþ

Channel 0

Enatlþd

Calculate

Prwious

EnaHedEnaHed
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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 I sampling time
Channel2 sampling time
CJC update time

= 66 msec

= 66 msec

= 140 msec

= 290 msec

ChannelTurn-On,Turn-
Off, and Reconfiguration
Times

Auto-Calibration

Response to Slot
Disabling

Module update time = 562 msec

The time required for the module to recognize a new confîguration for a
channel is generally one module update time plus 890 psec per newly
configured channel. If the filter frequency selected for the newly
enabled, configured channel is new to the module, then auto-calibration
will be performed following configuration recognition.

Tt¡rn-off time requires up to one module update time.

Reconfiguration time is the same as turn-on time.

Auto-calibration is performed by the module to correct for drift errors
over temperature. Auto-calibration occurs immediately following
confïguration of a previously unselected filter frequency, and generally
every two minutes for all selected filter frequencies of the system. The
time required to perform auto-calibration is defined as follows:

TableS. Auto-callbrationTlme

250llz Filler 6{l Hz Filter 50 Hz Filler l0 Hz Fllter

325 msec 525 msec 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
250llz and some are acquired at 50 Hz, then the total auto-calibration
time would be:

,i \r'
s¡{

4É

2, OHz
6O Hz
5O Hz

325 msec
525 msec
585 msec
1.4Í15 sec

During auto-calibration, input values are not updated.

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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#-tl l¡L\ /

.¡3v-v

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.

lnput Response

Vfhen a thermocouple slot is disabled, the thermocouple module

continues to update its input image table. However, the SLC processor

does not read input from a module that is disabled. Therefore, when the

processor disables the thermocouple 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. V/hen 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

TÏ¡e 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.

ì?
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Channel Configuration

Ghannel Gonfiguration' Datat
and Status

Read this chapter to:

. configure each input channel

. check each input channel's configuration and status

Channel configuration words apPeaf in the SLC controller's output image

table as shown below. \i/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. \ly'e present bit descriptions next'

Å)
h./

#
SLC Ouþrf lmage (Configunation) Words

15

O:e.0

O:e.1

O:e.2

Oe.3

O:e.4

O:e.5

O:e.6

O:e.7

T.-rr5õö",rffi
Wnt,tFffi
---ffi",nF¡þm
ffinng[ot¡5nñ6-tã-r-r--r--J-J
-ffiåmie['rffiã-
r--r-.l---¡-J -L--l--¡-J-.|

ffinns[ãä5-'w'o-r-r-t-.¡-¡ -L--¡-r-J-J
--ffiåd¡gññ5;ñtd-
ittll

@n"rFãFilil

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

. filterfrequency selection

. temperature units in "C or "F

. whether the channel is enabled or disabled

' whether status or data information is selected for the module's input
image table.

Ghannel Gonfiguration
Procedure The channel configuration word consists of bit fields, the settings of

which determine how the channel will operate. This procedurelooks at
each bit field separately and helps you configure a channel for operation.
Refer to the chart on the following page and the bit field descripiions that
follow for complete configuration information.

l. Determine which channels are used in your program and enable them.
Place a one in bit 0 if the channer is to be enabled. place a zero in bit
0 if the channel is to be disabled.

2. Deærmine the input device type (J, K etc. thermocouple) (ormV) for
a channel and enter its respective 4-digit binary code in bit field l-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 theAlD 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 z-8 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
Fahrenheit or degrees celsius and enter a one or azero in bit 9 ofitre
configuration word. If the channel is configured for a mv analog
sensor, enter a zero in bit 9.

,': l--C



Chapter 4: ChannelConfiguration, Data, and Status 29

6. Determine the desired input filter frequency for the channel and enter

the 2-digit binary code in bit fîeld l0-l I of the channel configuration

word. À lo*"t 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

or status. Place a one in bit 15 if 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

1-8.

10. Enter this confïguration into your ladder Program and copy it to the

thermocouple module.

$x, )
*Y-
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A detailed explanation appears in the following rable:

lfqn9l Configuration ttrtord (O:e.0 through O:e.7) -
Bit Definitions

-¿/

Table 9.

ís14131211109 876s49210
Channel
Enable

Ghanneldisable
Channelenable

0
1

lnput

00 00
0001
0010
001f
o f 00
0101
0110
0111
10 00
100f
1010
1011
1100
1101
1110
1111

T)pe

Thermocouple Type J
Thermocouple Type K

Thermocouple TypeT

Thermocouple Type E

Thermocoupte Type R

Thermocouple Type S

Thermocouple Type B

Thermocouple Type N

t50 mV

t100 mV

lnvalid

lnwlid
lnwlid
lnvalid
Invalid

GIC temperature

tt-¡\b

Æ

Data

Format

Engineering Units xl(D

Engineedng Units xl0(D

Scaled lor PID

Proportional counts

0

1

0

I

0

0

1

1

00
01
10
11

Open

Circuit

Zero on open circuit

Mac on open circuit
Min. on open circuit

Disabled

Temperature Degrees C@

Units Degrees F@

0

1

Channel

lilter

freq.

10 Hz input filter

50 Hz input filter

60 Hz input lilter

250 Hz input filter

0

1

0

0

0

1

11
Unused Unused@

lnvalid

0 0

1

0

1

input lmage

Twe
Statusword

Data word

0
1

O For.ng[lesrhg unllr xt. vah¡€ô ¡rc arprå3s€d ln O,f deg?eer or O.0l mV For Enghcerlng unl8 x10. vslues ero o¡çræsad h t.O degrses or 0.t mV.

0 Whm m¡[¡vo[ lnpul t¡rpe b retec.tcd. ûe blr l€llhg tr tcnptretult untb b ignorEd.

O Eßu,e unured b¡ls l2.l a arg ¡h¡ys to be sd lo ¡oror,



Chapter4: Ghannel Configuration, Data, and Status 31

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 and minimize throughput times, unused channels should be

disabled by setting the channel enable bit to zero.

rilhen 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 will be reflected in the status word before new data is

valid (described in the last section of this chapter).

lVhile 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

thermocouple module sets the channel stahrs bit (bit 0) in the channel

stah¡s word.

Select lnputTypes (Bits 1'4)

f|e input type bit field lets you confïgure the channel for the type of
input device you have connected to the module. Valid input devices are

types J, K, T,E, R, S, B, and N thermocouple sensors and t5OmV and

tl0omV analog input signals. The channel can also be configured to

read the cold-junction temperature calculated for that specific channel.
tJVhen 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 r¡nits allow you to select from two resolutions, xl or

xlQ. For engineering units xl, values are exPressed in 0.1 degrees or

0.0lmV. For engineering units xlQ, values are exPfessed in 1.0 degrees

or 0.lmV. (Use the xlO seRing to produce temPerature readings in whole

degrees Celsius or Fahrenheit.)

The scaled.for.PlD value is the same for millivolt, thermocouple, and

CJC input types. The input signal range is proportional to your selected

input type and scaled into a 0-16,383 range, which is standard to the SLC

PID algorithm.

The pnoportional counts are scaled to fit the defîned temperature or

voltage range. The input signal range is proportional to your selected

input and scaled into a ('32,768 to32,767) range.
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Using Scaled-br-PlD and Proportional Counts

The thermocouple module provides eight options for displaying input
channel data. These are O.loF,0.loC, loF, loc,0.0l mV,0.l mV Scaled-
for-PID, and Proportional counts. The first six options represent real
Engineering units provided/displayed by the lz46sc-NTs, and do not
require explanation. The scaled-for-plD and proportional counts
selections provide the highest NT8 display resolution, 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 dèfined
temperature or millivolt range for the channel's input type. Refer to the
channel Data word Format table on the foilowing page. The towest
possible value for an input type is s-,,", and the higheit possibte value is
s",o*'

Scaling Examples

Scaled-for-PlD to Engineering Units

Eguation: Engr Units Equivalent = S,.o** [(S",G*-S.Jx (Scaled-for-PtD value displayed/16384)l

Assume type J input type, scaled-for-PlD display lype, channel data = 9421.
Want to calculate oC equivalent.
From Channel Data Word Format table, S,.ow = -210"C and SHu* = 7ô0.G.

solutlon: Engr units Equivatent = -210"c + [(760"Gþ21o.cD x (3421/16384)] - -7.46"C.

Engineering Unlts to Scaled-br.plD

Equation: Scaled-for-PlD Eguivalent = 16384 x [(Engineering Units desired -S.ofS"o¡S.o")J

Assume type J ¡npul type, scaled-for-PlD display type, desired channel
temP' = 344oC'
Want to calculate Scaled-for-plD equinalent.

. From Channel Data Word Fomat table, Srow = -2lO"C and S",* = 760oC.

scaled-frcr-PlD Equivalent = 16384 x [(3aa"G - (-zlo"c)y(760.c - (-zlo.c))l = 
ggsz

Prcportlonal Counts to Engineering Unlts

f' i¡*-d

Solutlon:

Equatlon:

Solutlon:

Engr Unlts Equivalent = Sro,w* {(S,n*-Srod x [(ProportionalCounts value disptayed + 32768/6S53ôt]

Assume type E ¡nput type, proportionalcounts display gpe, channel dat¡a =

ilåtJ; caburare oF equivarenr.

from Channel DataWord Format table, S.on = .454oF an d S*,*=1gO2.F

Engr Units Equivalent = -{$[op + {[1832"F -(*454.Ðl x fi21567 + 3276g)t65536t] = 1441.3"¡

t'-
a-
t
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Engineerlng Units to Prcportional Counts

Equation: Proportional Counts Equivalent = (65536 x[(Engineering Units desired - SrJ(Sro¡S.Jl] '32768

Assume type E input type, proportional counts display type, desired channel

temp. = 1000'F.

Want to calculate Proportional Counts equivalent.

From ChannelDataWord Format table SLOW = 454oF an d SHIGH = 1832oF.

Sotuilon: Proportionat Gounts Equivalent = {65536 x[{1000'F - (454'F))(1832'F - ('454'F))l}'32768 = 8916'

Table 10. 1746sc-NTSThermocouple Module - Ghannel Data

Word Format

Data Form¡l

-32768t0927il

-32768 to 32767

€2768 to 32767

-927681o32787

-32768 to 32767

-32768 lo 32767

-M768ka32767

€2768 to 32767

t50mV
-@768 to 32767

:100 mV
-32768 lo 32767

GIC Sensor €2768 to 32767

OfyprSür¡¡o¡¡ttlc¡rÍot b.6prüsr..th¡qino¡hg uü¡ I fF)¡ùovc32ÍôelF. Soûtat!¡¡atl.3oyf d¡lürû.

@ra,.rr¡rrot¡n¡J¡ard.tnffipcoü¡r$titgbipl¡d. l¡doghg¡ldd¡btL¡urc¡'cir¡rqgor'F¡¡l¡dar

lnput
Type

Propodonal
Counts

á.*?lflå*|, )
,t. V
ÈÐ-

J

K

T

E

R

s

B

N

-25 to 
.l05 -13 to 221 -130t0 2210-250 to 1050 0to 1dl8Íl

-1000 to 1000@ -1000 lo 1000@ .1f,000 to 1000@ 0to 1688310000to 1000fiÐ

€00t0 5000-500t050@ -500010 500@ -50001o500(þ 0 to 16383

0 lo 1300 0to 13000321o?3.72 3N1o23720 0to 16383

300 to 1820 572 to 3308 5720 lo 32767O30(þ1o 18200 0to 16383

0 to 1768 32 to 32'14 0 to 17680 0to 1638i!320 to 32140

0 to 1768 32 to 3214 0 to 17680 320 to 32140 0to 1638Íl

.4St to 18i12-270 to f000 -2700 to 10000 45401018320 0 lo 16383

-270 to 400 -2700 to 4000454 to752 454010 7520 0 to 16383

-270 to 1370 -2700 lo 13700.43{ to 2498 -454010 24980 0lo 1638Íl

-210 to 760 €46 to 1400 -21(þ lo 7600 0lo 16383-3460to 14000

Englneedng Unlls x 10
o Celslus " hh¡enhelt Scale&for-PlD

Engineedng Unlts r 1
o Gelslus 'hhnnhelt
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0.002üOslep0.0143'F/step0,00790step0,1"F/step0.1"C/step1"F/sleploc/step

l2.21uVlsteo12.21uV/sleo0.0lmV/step0.01mV/step0.lmv/step0.1mV/step

1.S2ô¡V/steo6.104r¡V/step6.1O4uV/sleo0.01mV/step0.01mv/step0.1mv/st€p0.1mV/step

0.01gæC/srep0.1428"F/step0.o79fc/step0.1'F/steo0.1o0/steploF/stepl'C/step
0.023?C/step0..l670'F/step0.092SC/step0.loF/slep0.loCtsteploF/steploC/step

0.027fC/step0.1942"F/step0.1O7PC/step0.1"F/step0.1"C/step1"F/step1"C/step

0.O27F0/steo0.1942"F/step0.1079G/step0.1"F/step0.loC/step1"F/steplo0/step

0.0194"C/step0.1395"F/slep0.075"C/step0.1"F/step0.1"C/steploF/steplo0/step

0.010?C/step0.0736"F/slep0.O40$C/step0.1"F/steo0.1o0/step1"F/slep1"C/step

0.O25fC/step0.1802"F/step0.1001"C/step0.1"F/s{eo0,1'C/$ep1oF/steploc/step

0.01480/step0.1066'F/step0.059fc/step0.1"F/step0.1o0/steploF/steploO/step

Fahrenheito
Sc¡le&lbr.PlD

o Celslus

Engineering Unlts r I
o Celslus o Éhrenhelt

Unlts r l0
o hhrenhelt

Englneedng
o Celslus

150 mVO

t100mV(Ð

G'C
Sensor

O mt ,, tnf"of ¡¡¡ ¡¡l€clod, tì€ lmpeøù¡o lotÍg b inored. l¡rdog lu¡t tt¡b ir üa $nå l$aihort or.FlaLcüoî.

lìable 11. 1746sc-NT8Thermocouple Module - channel Data
Word Resolution

Dat¡ Fom¡t

Propodonal Counts
o Celsius o Pahrenhelt

0.01

0.041

0.0036"F/slep

¿'

lnpul
Type

J

K

T

E

R

s

B

N

Important: Data resolution is not equivalent to data accuracy. Input
accuracy of È50¡rV may span multiple steps forÞID and
Proportional Counts data types. As an example a þpe B
thermocoupre temperature range of 0 to lg20"c proniars a
voltage input range of 0 to l3.g2mv to rhe NTg. This is a
very small input range and when it is scaled to pID or
proportional counts fanges a small input change will result
in many counts being changed.

éd \-&.h
€

Select Open Circult State (Bits 7 and g)

The open-circuit bit field lets you defìine 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 disabte option.

An open-circuit condition occurs when the thermocouple itsetf or its
extension wire is physically separated or open. This can happen if the
wire gets cut or disconnected from terminal block.

If either of the two cJC devices are removed from the module wiring
terminal, any input qlannel configured for either a thermocouple or óJc
temperah¡re input will be g,laced in an open circuit condition. 

-en 
input

channel configured for millivolt input is not affected by cJC open-clrcuit
conditions.

The results of the data word in an open-circuit condition depend upon the (,
\..selection of bits 7 and B.

If zero is selected, the channer data word is forced to 0 during an open-
circuit condition.
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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. Generall¡ with the open-circuit option disabled, the data

word remains unchanged. The open circuit e¡ror bit and the channel

LED will flag the condition until the error is resolved.

For example, if channel one is configured as a thermocouple type when

the CJC bieaks 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

range 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. CfC 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 Unlts (Bit 9)

The temperature units bit lets you select temperature engineering units

for thermocouple and CJC input types. Units are either degrees Celsius

(oC) or degrees Fahrenheit ("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 mode) and

Fahrenheit temperature units (i.e.0.1"F), the full scale

temperature for thermocouple type B is not achievable

with l6-bit signed numerical representation. An over

range error will occur for that channel if it tries to
represent the futl scale value. The maximum rePresentable

temperature is3276.7"F (instead of 3308"F).

Select Channel 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. A larger filter frequency decreases the noise

rejection, but also decreases the channel update time and channel

resolution.
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. 250 Hz setting provides minimal noise filtering.

. 60Hz setting provides 60HzAC line noise filtering.

. 50 Hz setting provides 50 HzAC line noise filtering.

' l0 Hz setting provides both 50 Hz and 60HzAC line noise filtering.

rrJVhen 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 Blts (Bits 12-14')

Bits 12-14 are not defined. Ensure these bits are always cleared (0).

Select lnput lmageType (Blt 15)

The input image type bit allows you to select data or status information in
the channel's input image word. When set (l) the module places channel
data in the conesponding input image word. When the bit is cleared (0)
the module places channel status in the corresponding input image word.

The acn¡al thermocouple or millivolt input data values or channel sta$s
reside in I:e.O 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. Vl/hen an input channel is disabled, its data word is
reset (0).

Ghannel Data/Status
Word

O:e,0

O:e.l

O:e.2

O:e.3

O:e.4

O:e.5

O:e.6

O:e.7

Module lnput lmage (Data/Status) Word

t5

f, 'rin ,rt

Æ

0TFr* helo.¡rsffiã-

lrttl
Tñ.r*tffi ;h.rorun.'t'lst.1ffio.T

Tñ.r* h.¡o"r¿sffito-
lllrlllttt

lrrtaltttr
Tf"ffih.¡o.rrrcW
Tf,-F¿ffir.¡0.-tñffi-
lltttl¡trl

ttltr
Tt** h.¡0.ffi'-
TtñrJffi ;'*tDrrtaH.tuS-vtm-

ltttl

Tlr-'.lnnE¡ìffi hoorffi r,Ewot
: i'' '-

\
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'J

Ghannel Status
Ghecking 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 stan¡s (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

application. The bit status also informs you of any error condition and

can tell you what type of error occurred.

A bit-by-bit examination of the status word is provided in the chart on the

following page.

e)
'#f
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Table 12. Channel0-7 StatusWord (l:e.O through l:e.Z). Bit
Definitions

151413121110 9 8 7 6 5 43 2 10
Channel
Status

Channeldisabted
Channelenable 0

1

lnput

T!æe

Thermocouple Type J
Thermocouple Type K

Thermocouple TypeT
Thermocouple Type E

Thermocouple Type R

Thermocoupte Type S

Thermocouple Type B

Thermocouple Type N

t50 mV

1100 mV

lnvalid

lntalid

lnvalid

lnmlid
lntalid
CJC temperature

0000
oo01
0010
0011
0100
0101
0110
0111
1000
1001
tot0
1011
1100
1101
1110
fl11

Data

Format

Engineering Units xl
Engineering Units xlO

Scaled br PID

ê:L*-G
00
01
10
11Prooortional counùs

Open

Circuit

Temperature

Units

Zero on open circuit

Max. on open circuit

Min. on open circuit

Disabled

Degrees C

Degrees F

0

1

00
01
10
11

Channel

filter

freq.

10 Hz input filter

50 Hz input filter

60 Hz input fitter

00
01
10
11250 Hz inout filter

Open circuit

enor

No eror

circuit detected

0

I
Under range

enor
No enor 0

1

Over range

eror
Channel

Under condition

No enor

Over range condition

No error

Channel enor

0

1

0

1crror
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J Important: If the channel for which you are seeking status is disabled'

all bit fields are cleared. The stan¡s 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.

Explanations of the status conditions follow-

Channel Status (B¡t 0)

The channel status bit indicates operational state of the channel. rJfhen

the channel enable bit is set in the configuration word (bit O)' the

thermocouple module configUres the selected channel and takes a data

sample for the channel data word before setting this bit in the status

word.

lnputllpe Status (Bits 1'4)

The input type bit field indicates what type of input signal you have

configured fõr the channel. This field reflects the input type defined in

the channel configuration word.

Data FormatType Status (Bits 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 cónfigUration word, and therefore, the response of the thermocouple

module to an open-circuit condition. This feature is active for all input

types, including CJC temperature input.

Temperature UnitsTlpe Status (B¡t 9)

The temperature units field indicates the state of the temperature units bit
in the confïguration word (bit 9).

Channel Filter Frequency (Bits 10 and 11)

The channel filter frequency bit field reflects the fïlter frequency you

selected in the configuration word.

Open Circuit Error (B¡t 12)

This bit is set (l) whenever a configured channel detects an open-circuit

condition at its input. An open-circuit at the CJC sensor will also flag

this error if the channel input type is either thermocouple or CJC

temperan¡re. Arange elror on the CJC sensor will also flag this bit if the

input type is a thermocouPle tYPe.

f'Í)lr-'
"Ðr
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Under-Range Error (B¡t 13)

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 t4)

This 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 equal to or above the specified upper limit of the particular
sensor connected to that channel.

Channel Error (B¡t 1S)

This bit is set (l) whenever a configured channel detects an enor in the
configuration word, or an eror has occurred while acquiring the ADC
data value. If during the auto-calibration process, the module detects an
out-of-range condition for the filter frequency selected for the channel,
the channel error bit witl 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 enor. The error bit is clearjd when the
error condition is resolved. The channel data word is not updated during
a period of auto-calibration filter frequency tolerance errors.

J

e{ t--c ,ålt

€
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ffi)*a ' lnitial Programming
tþt

Programm¡ng Examples

Earlier chapters explained how the configuration word defines the way a
channel operates. This chapter shows the programming required to enter
the configuration word into the processor memory. It also provides you
with segments of ladder logic specific to unique situations that might
apply to your programming requirements. The example segments

include:

. initial programming of the configuration word

. dynamic programming of the configuration word

. verifying channel configuration changes

. interfacing the thermocouple module to a PID instn¡ction

. 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 confîguration details.

Example - Configure eight channels of a thermocouple module residing
in slot 3 of l746chassis. Configure each channel with the same

parameters.

Figure l0.Channel configuratlon

15 11 10 87 65 4321

Conllgun Ghannel Fot:
Chann¿lEnable Bit
r,ype K Thermoæuple lnput

Engircedng Units x l0
Zemif OpenOrcuit

Fahrenheit

l0 Hz Filter Fmquency

Not used

DataWød

This example transfers configuration data and sets the channel enable bits
of all eight channels with a single File Copy instruction.

I 0

1 0 00 00 I 00 10 0 100 1
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Procedure

1. using the memory map function, create integer file Nl0. Integerfile
Nl0 should contain eight elements (Nl0:0 through Nl0:Z).

2. using the APS software data monitor function, enter the configuration
parameters for all eight thermocouple channels into a source integer
data fïle NlO.

Figure 11.Data table for initial prcgramming

J

address
Nl-0:0
N10:1
N10:2
N10 :3
N10 :4
N10:5
N10:6
N10:7

L5
1000
1000
1000
L000
1000
1000
i.000
1000

dat,a
0010 0010
0010 0010
0010 0010
0010 0010
0010 0010
0010 0010
0010 0010
0010 0010

Press a key or ent,er vaLue
N10:3 lO = L
offline no forces

address L5 daEa 0

binary data decimal addr FiIe EXMpL

0
00L1
0011
0011,
0011
00r.1
0011
0011
0011

NEXT
FILE

PREV
F'TT.F:

/r*-G
F7 F8

ADDRESS

3. Program a rung in your ladder logic to copy the contents of integer file
N10 to the eight consecutive output words of the thermocouple
module beginning with O:3.0.

Figure 12. Inltial pñrgramming example

Fìrst Pas Bit lnilialize Module

s:1_l coP

15
COPY FILE
Source #N10:0
Dest *O:3.0
tengÈh I

on power up, blt s:f/15 ls sct for tha flrct program 8can, and lntcgcr fllc Nto ls scnt to
tt¡c NT8 ohannel conflguntlon wode.

The following example explains how to change data in the channel
confïguration word when the channel is currently enabled.

Dynamic Programming
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Example - Execute a dynamic confîguration change to channel 2 of the

thermðcouple module located in slot 3 of a 1746 chassis. Change from

monitoring an external type K thermocouple to monitoring the CJC

sensors mõunted on the tèrminal block. This gives a good indication of

what the temperature is inside the control cabinet. Finally, set channel2

back to type K thermocouPle.

Figure 13. Dynamic programm¡ng example

Program Usling

channelsRung 2:0

Rung 2:1

Rung 2:2

Rung 2:3

Sel drannel2 back to tYPe K

I :1.0 83

F-( osR00

/ F_{ osR l01

coP
COPY FIIrE
Source *N10:0
Dest *O:3.0
L,engÈh I

MOV
MOVE
Source N10:8

O23.2

MOV
MOVE
Source N10 :2

O:3.2DesE

Set channel2lo tl0
s:l B3

"ÉPÌf¡-Jr': /v' Dest

END
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Figure 14.Data table úor dynamic programming

address
N10:0
N10: 1
N10:2
N10:3
N10:4
N10:5
N10: 6
N10:7

Verifying Channel
Gonfiguration Ghanges

15 daÈa
1000 0010 0010
1000 0010 0010
1000 0010 0010

address
N10:8

010
010
010
010
010

0010
0010
0010
0010
0010

0
0011
0011
0011
0011
0011
0011
0011
0011

15 daÈa 0
1000 0010 0011 1111

1000 0
1000 0
1000 0
1000 0
1000 0

Important: while the module perfonns the configuration alteration, it
does not monitor input device data change at any channel.

When executing a dynamic channel configuration 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, particularly
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 channer 2 of the
thermocouple module located in slot 3 of a 174ó chassis, and set an
internal "data valid" bit when the new configuration has taken effect. In
this example the input image of the channel is selected to contain the
channel status word.

.c t.l* ,iÊ

Æ

I



Chapter 5: Ladder Program ExamPles 45

Figure lS.Programm¡ng for configuration changes example

R$ge{¡ SotW aI oightch¡nnels

S:1

-l

RurE el Sot chsnn€l2lo A,C

I:1 .0 83 MO\rt
Sourcet-( osR N10:8

O:3.2
0

Dest

Rung â2
Solchennd 2 bd(lolype K

I:1 .0 83 uovE
Source

-!, 

I [-( osR N10:2

O:3.2
0 1

Dest

Check thaÈ the confign¡raelon r.r'ritten to channel' two
ls being echoed back in channel Èwols sÈatus word'

Rung eg

15

EQUÀL
Source À f:3.2
source B o:3.2

COPY FIÍ,E
source *N10:0
Desc *o:3.0
Length 8

B3

3

uov

uov

ffi)*7p-
EQU

Rug 2:,1

I ¡¡¡o I

Figure 16.Data table for configurat¡on changes

DaÈa Table

address
N10:0
N10:1
N10:2
N10:3
N10:4
N10:5
N10:6
N10:7

data
0010 0010
0010 0010
0010 0010
0010 0010
0010 0010
0010 0010
0010 0010
0010 0010

15
0000
0000
0000
0000
0000
0000
0000
0000

0
001L
0011
0011
0011
0011
0011
0011
0011

address
N10:8

15 data 0
0000 0010 0011 1111

'/
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lnterfacing to the PID
lnstruction

tung2f)

R¡ng2f

Ãrtg22

The thermocouple module was designed to interface directly to the sLC
5l02rM or later processor PID instruction without the need for an
immediate 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 channer configuration
word.

2. specify the thermocouple channel data word as the process variable
for the PID instruction.

ln 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 Hz,
oC, and channel enabled.

Figure l7.Prcgramming b¡ PID Control Example

Progån UBltng

FHhiEil lniliali¡o l{I8
Chsflìol 0s:1

--l 15 N1O:0
32, 835
O:3.0

ÅÆ
MOVE
Source

DesÈ

PID
PID
Control Block
Process Variable
control Variable

N!1:0
I:3.0

N1l :23

The RâÈe-a¡d ofleeÈ pardnecèrs ghould be set peryour application. The Des! will Ë,]Dically be-an
analog ouÈDut channel. R€fêr Èo chã lps úger
¡{Ànual où Ànalog L/O Uodules User lta¡uål f,orspecific e:(åq)les of the SCIr inst¡i¡cÈion.

ConÈrol Block LengÈh 23

scL
SCÀIJE
Source N1l:23

Rare f/10000I

offseÈ

Deat

C

tun923

I p¡¡o I
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Figure l8.Data table for PID Contpl

Data TabLe

15 daÈa 0
1000 0000 0100 0011

The example shows how you could monitor the open circuit error bits of
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.

ad.dress 15 data 0address
N10:0

Monitoring Channel
Status Bits
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Figure l9.Monitoring channel status bits example

R{m

tu{2t

Rng22

fttrgA

ftr¡¡1

R'¡u25

tu{¿S

hrg¿7

e¡!et

Prof¿nttiüg
Frf Pa$B

S:1

15

Channel 0 Channel 0
Status @enI:3,0 I:1.0

0

Channel I Channel 1
Ståtus @enI:3.1 I:3.1

l-l
L2

hlhtæl{ft
OBrnd0

COPY FILE
Source lÌ110:0
Dest lO:3.0
Iêngth I

Channel 0
Àlaro
0:2.0

0

Channel 2
Status
I: 3.2

Channel 2
@en
I:3.2

Channel 1
Àlarn
0:2.0

1

Channal 2
Àlå¡D
0: 2.0

2

Channel 3
Àlârn
O:2.0

3

Channel al

Àlarm
O:2.0

4

Chanr¡el 5
Àlam
O:2,0

5

Chanr¡el 6
À1a¡n
O22.0

L2

Charuiel 3 Channel 3
Status q)en
I:3.3 I:3.3r-l

0 L2

Channel ¡l Cbannel d
Slatus @en
l: 3. { I:3 .4

t-l
0 L2

Chân¡rel 5 Channel 5
StaÈus open
Ir3.5 I:3.5

l--l
0

6

Chuü¡el 7 Channel 7
Status open
I:3.7 I:3.?

l-l
0 L2

(n&

Channel 7
Àlarn
O:2.0

t-
6

)-
7

Figure 20.Data table br monitor¡ng channel status blts

Data Table

15
0000
1000
1000
t 000

0
0011
0011
0011
0011

address
N10:0
Nl,u: J,

N10:2
N10:3

data
0010 0010
0010 0010
0010 0010
0010 0010

address
N10:4
N10: 5
N10: 5
N10:7

15
0000
0000
0000
0000

data
0010 0010
0010 0010
0010 0010
0010 0010

/f .'
('

0
0011
0011
0011
0011
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ry)

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 progfam utilizes a timer accumulator value to determine when to set

up the configuration words, and when to read in the channel status and

channel data information. The channel status information is copied from

the I:2.0 toI:2.7 registers into registers N7:10 to N7:17. '[he channel

data information is copied from I:2.0 tol:2.7 into registers N7:0 to N7:7.

This allows sensor data and channel status information to be accessed at

any time from these registers. However, when the module channels a¡e

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 utilized 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.

TON
TIMER ON DEI,AY
Timer T4:0
Timer Base 0.01
Preset 1001
Accum 0

$
t:ì:

Þ

iiì
:1ii

i¡

EN
DN

r
.iil
,:Pt
.fdi,i
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Rung 2:1
This rung tests to see if T4:O.ACC is at a value between 800 and 950

counts. If so, the channel configuration words are defined (through the
Fill File command) to send status information.

LIM FLL

.-J'

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
information. It is a good idea to give the module a little time to switch
modes. Tt¡at 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

LIMTT TEST
Low LÍm 800

TesE T4:0.ÀCC
0

HÍsh l,i¡n 950

LIMIT TEST
Low Lim 950

Test T4:0.ACC
0

High Lím 1000

FILL FII,E
Source 2195
Dest #O:2.0
Length I

COPY FITJE
Source #f:2.0
DesE #N7:10
tength 8

uÆ

(''
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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.

LIM coP
I,IMIT TEST
Low Lim 200

TesÈ T4:0.ACC
0

Hisrh tim 750

COPY FILE
Source #f:2.0
Dest #N?:0
Length 8

fF'il Iï>/
v-

Rung 2:4

This rung will set the channel configuration words for sending sensor

data, each time the timer completes a cycle. It also resets the timer.

T4:0 FI,IJ

¡
FILI,. FIT,E
Source -30573
DesE *O2:0
Length I

T4:0
RES

Rung 2:5

DN

E¡ID
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Chapter 6

Module and Ghannel
Diagnostics

Testing Your Module

This chapter describes troubleshooting with channel-status and module'

stan¡s LEDs. It explains the types of conditions that might cause the

module to flag an eror, and suggests what corrective action you could

take. Topics 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 enor conditions with either of its status LEDs. When a

status LED is continuously ON, the status is OK.

Module Diagnostlcs at Power-uP

At module powef-up, the module performs a series of internal diagnostic

tests. If the module detects a failure, its module status LED remains off.

Ghannel Diagnostics

\Vhen a channel is enabled, the module checks for a valid ccnfîguration.

Then on each scan of its inputs, the module checks for out-of-range and

open-circuit fault conditions of its inputs including the CJC input.

'When the module detects a failure of any channel diagnostic test, it
causes the channel status LED to blink and sets the corresponding

ñ)
f"-\r /
'þr
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channel fault bit (bits 12-15 of the channel status word). channel fault
bits and LEDs are self-clearing when fault conditions are conected.

Important: If you clear the channel enable bit, channel status bits are
reset.

The module has nine LEDs:

' eight channel-status LEDs, numbered to correspond with each channel

. one module-status LED

LED for Module Slalus LEDs lor Channels $7

LED Troubleshooting Tables

Table 13. Module-status LED

ll Module
Slalu¡ LED ls: Talc lhis Corrcctlve Action:

No ac'tion

LED lndicators

Ér-
,L. .Ëtt

4Å

On

oft

Table 14. Module-status and Channeþstatus LED

lf llodule
Status
LED ls:

Tale lhl¡ Corncüy. Actlon:

No aclhn nquired.

The module is tumed ofl,
or it delocled a module
fault.

Cycle power lf the condition percists,

ællyour local distributor or Spec-lrum

Conhols lor assistanæ,

Examine eror bils in shtus v¡od
ilbil 1È1,lhe inpul tns an open circuit
if bit 1È1, he input value is under range

if bit l4=1, lhe input value is owr nnge
il h¡r iÃ-t llra ¡l.¡¡¡^l h¡¡ ¡ Ji¡--^-d-I er¡ rs1, !¡eul4trt9 tE¡ÐgutggllvÐu9
€nor ¡,"

\_

lmm
lmm
løcn
@:øModule

Channel
Slatus

ïhe module isOK

Tlpn:

The module is in
poretup, orthe
úannel is disaHed.

The module

detec'td:
open+iruil ændition

under*ange condilion

over-ange ærdilbn
dtannel

The dannel
is enabled.

ofi

Blinking

On

Then:And Channel

Stalus LED ls:

On

No action 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 e¡Tors

. selected filter frequency data acquisition or auto-calibration errors

When 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 12-15) and channel-status

LEDs are self-clearing when fault conditions are corrected.

Open-circu¡t Detection (Bit 12)

If open-circuit is enabled for an input channel, the module tests the

channel for an 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 ouçof-range condition
include:

. the temperature is too hot or too cold for the thermocouple being used

. a type B thermocouple may be registering a oF 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 sensorrange limits

Channel Eror (B¡t 15)

The module sets this fault bit when it detects any of the following:

Confignration errors:

- configuration bits 14: invalid input type = 1010, 1011' 1100, 1101, or
lll0
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lnterpreting l/O Error
Codes

- configuration bits 12-14: invalid non-zero bit setting

- invalid data acquisition of an input channel

- the filter frequency selected for the valid channel currently fails auto-
calibration ftinge 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 appear in word s:6 of the sLC processor status fire. The
first two digits of the error code identify the slot (in hexadecimal) with
the error. The last two digits identis the uo error code (in hexadecimal).

The enor codes that apply to your rnodule include (in hexadecimal):

. 50-5E

. 7l (watchdog error)

. 9È94

For a description of the error codes, refer to the Alten-Bradley Advanced
Pmgrammíng Software (APS ) Reþrence M anual,Allen-Bradley
publication 17 46-6.11.

tl*ü *'r
ë
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Figure 21. Troubleshooting Flowchart
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Preventive Maintenance

Safety Gonsiderations

Maintaining Your Module
And Ensuring Safety

Read this chapter to familiarize yourself with:

. preventivemaintenance

. safetyconsiderations

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,

install the SLC 500 system in an enclosure suitable for its operating
environmenr 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 malfrinctioning of the SLC system or damage to
the components.

I'VARNING

POSSIBLE LOOSE CONNECNONS

Before lnspectlng connecllons, ahrays ensure that
incoming 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 Lights -When the module status LED on your module is
illuminatedr lour module is receiving power.

Activating llevices Vl¡hen thoubleshooting- Never reach into a

machine to activate adevice; the machine may move unexpectedly. Use a
wooden stick.
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Standing Clear Of Machinery - rù/hen troubleshooting a problem with
any SLC 500 system, have all personnel remain clear of machinery. The
problem may be intermittent, and the machine may move unexpectedly.
Have someone ready to operate an emergency stop switch.

CAUTION

POSSIBLE EOUIPMENT OPERATION

Never reach into a machine lo actuate a switch.Also,
remove all electrical power at the main power disconnect
switcùes before checking electrical connections or inputl
outputs causing machine motion.

Failure to observe these precautions can cause personal injury
or equipment damage.

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 power. Never modify
these circuits to defeat their function. Serious injury or equipment
damage may result.

WARNING

EXPLOSION HAZARD

SUBSTITUTION OF COMPONENTS MAY IMPAIR
sulTABtLlw FoR clAssl DtvtstoN2.

WARNING

EXPLOSION HAZARD

DO NOf DISCONNECT EQUIPMENT UNLESS POWER HAS
BEEN SWTCHED OFF ORTHE AREA IS KNOIJI'N TO BE
NON.HAZARDOUS.

NOTE: THIS EOUIPMENT lS SUITABLE FOR USE lN
cLASSl, DtVtStON 2, GROUPS A, B, C, AND D OR NON-
HAZARDOUS LOCATIONS ONLY.

Fr"*ÆÉ

(
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A WARNING

EXPLOSION HAZARD

WHEN IN HAZARDOUS LOCATIONS'TURN OFF POWER

BEFORE REPLACTNG OR WRING MODULES.

Refer to your system's Installation & Operation Manual for more

information.

WARNING

T}IIS DEVICE IS INTENDEDTO ONLY BE USEDWTHTHE
ALLEN.B RADLEY SLC5OO SYSTEMS.

trJì/$r.:-{ I¡¡.¡.\ ,/{" _/
#
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Appendix A

Electrical Specifications

Physical Specifications

500 VDC continuous betneen ¡npum and chæsis
ground and between inputs and baclçlane.
.l2.5 

VDC continuous between channels.

Module Specifications

This appendix lists the specifications for the l746sc-NT8 Thermocouple/

millivolt Input Module.

Backplane Cunent ConsumPtion 120 mA at 5 VDC
70 mA at 24VDC

Backplane hwer Consumotion 2.28W maximum (0.5W @ 5VDC,1.68W @ 24VDC)

Number of Channels I (backplane and channeþto+hannel isolated)

UO Chassis Localion Any l/O module slot e\cept 0

A/DCoruesion Mehod Sioma-Delta Modulation

lnput Filtering Low pass digitalfilterwith prognmmable notctt (lilter)

frequencies

Normal Mode Rejætion (between Greater han 100 dB at 50 Hz

Greater han 100 dB at 60 Hzf+l input and [-l inout)

Common Mode Reiection (between Greater han 100 dB at 50/60 Hz

input and

lnput Filter Cut-Off Fequencies
2.6 Hz at 10 Hzfilterfiequency
13.1 Hz at 50 Hz lilter frequencY

15.72 l'lz at 60 Hz filter lrequency

Greaterhan 100 dB at 50/60 Hz

65.5 Hz at 250 Hz filter lreouencv

Calibration Module autocalibrates at power'up and

s/ery lwo minutes afienrads

lnput Ovenolhge Protælion t30Vdc continuous
600W pulsed br 1 msec.

lsolation

LEÐ lndicators I green slatus indicators, one for each of I
channels and one br module status

Module lD Code 3533

Recommended Cable:
for hermocouple inpub...
br mV inputs...

Shielded twisted pair ürermocouple extension wireO

Belden 8761 or eouivalent

MaximumWire Size One 14AWG wire ortrp 22 AWG wires per terminal

s
!{
:åi
\\l

i;
þ

(D Rcfcr o tl¡c thcrmocouplc ma¡rufacturer for the cor¡cct cxtcnsion wirc.
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Environmental
Specifications

lnput Specifications

Ooeratino Temoeature 0'C to 60"C (32"F to 140"F1

Storaoe TemDereture .40"C to 85oC l-40F tol
Relative Humidíty 5%lo condensalion)

Certification UL& CUL approwd

Hazardous Environment
Classification

Classl Division 2 Hazardous Ervironmenl
Groups A,B,C,D

EMC CE compliant

Thermocouple
ïhermæouple
Thermæouple
Thermocouple

Type of lnput (Selectable) Thermocouple
Thermocouple
Thermocouple
Thermocouple

J -21eC b 760"C
K -27VC to 1370"C
T -27VC to400oC
E -27CC to 1000"C
R 0"Ct01768"C
S 0'Cto 1768"C
B 300"Cto 1820"C
N 0"Ct01300"C

Type

Type

Tae
Type

Type

Type

Type

Type

(-346"F t0 1400"F)
(454"F to 2498"F)
("454"F to 752"F)
(454"Ft01832"F)
(321"F to 3214"F)
(3PF to 3214"Ð
(57?F to 3Ít08"F)
(32"Fto237PF)

Millivolt (-50 mVdc to +50 mVdc)
Millivolt (-100 mVdc to +100 mVdc)

d' tìÈ¿t
Æ

Themocouple
Lineadzalion

NIST ITS-90 shndard

Cold Junction
Compensalion

Aæuncy t1.720C, -25oC to +1 05o
0n boad GJC Sensor Beouired. Analoo Devices AD592CN

lnput lmpedence Greaterthan lOMO

Temperature Scale
(Selectable)

oC or oF and 0.1oC or 0.1oF

DC MilliroltScale
(Seleclable)

0.1 mVor0.0l mV

Open Circuit Deteclion Upscale, Downscale, Zero, or Disabled
lSelectable)

ïme to Detect
Ooen Circuit

One channe! cyde time

lnput Step Response 0 to 95% in 400 msæ (10 Hz)

DisplayResolution SeeChannelDalaWordResolution laHe on paqe 34

Qenll Module Aæuracy See Module Aæuracy Tables, page 65
@ 25t (i'/"F)

0vegllModule Aæuracy See Module AæunacyTables, page 65
(0€ to 60"G, 32"F to 140F)

Overall Module Drilt See Module Ac¡unacvTables. oaoe 65

Module UpdateÏme Deændent uoon enabled channels
(':

ChannelTurn€ff ïme Up to one module update time

(see Update Time, paoeZ3)
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OverallAccuracy

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 accuracies specilied as follows include enors due to the cold
junction compensation for thermocouples, and hardware and softwa¡e
erors associated with the system. The hardware and software errors
include calibration of the system, and non-linearity of the ADC. For the
sake of the calculations the resolution of the ADC was assumed to be at
least 16 bits (use of the l0Hz, 50H2, 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, at25c.
The calculations assumed typical hardware/software error, and typical
CJC accuracy 

^t25C.
Erorstated in IÞ9. Cffi)

$'-
Thermocouple

TYPe

Degrees CThermocouple
ßeference Point

J
K
T
E

R

s
B
N

275C
550C
65C
365C
885C
885C
1060c
500c

11.4C
11.5C
r1.3C
11.0c
r3.6C
13,4C
*2.7C
11.3C

The following table provides the total error expected over the
temperature range of the module (G'60C) for each thermocouple based
upon the type, and the given reference point, at the extremes of the
temperature range (0 or 60C). The calculations are based on maximum
hardware/software error, and ma¡rimum CJC inaccuracy over
temPerature.

Thermocouple Degrees CThermocouple Enorshted in Deg, G
Type ñeference Point

J
K
T
E

R

s
B
N

275C
550C
65C
365C
885C
885C
1060c
500c

13.0c
rít.o c
13.4C
12.5C
16.5C
*7.2C
r84C
r3.0c r

.$

$

F¡
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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 ¡tV to degrees
C curves. Normally, at the ends of any given thermocouple 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 follows gives an idea of a
sample module's enor over the thermocouple range, versus at a single
reference point as provided with the tables above.

t

Tlnmocouple J lÞvlatlono Over Temp
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Themocouple N Devlallons OverTemp
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Thermocouple Descriptions

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 NIST to
provide a standard scale of temperature for use in science and industry in
the United States. This scale was adopted by the International
Committee of Weights and 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) l2l and the

1976 Provisional0.5 K to 30 K Temperature Scale (EPË76) [4].

The adoption of the ITS-90 has removed several deficiencies and
limitations associated with IPTS-68. TÞmperatures on the ITS-90 are in
closer agreement with thermodynamic values than were those of the

IPTS-68 and EPl-76. Additionall¡ improvements have been made in the
non-uniqueness and reproducibility of the temperature scale, especially in
the temperature range from t68 =63O.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 MST
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 more 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 signifîcant nonlinear
deviations in the thermoelectric output of thermocouples obtained from
different manufacturers. These irregular deviations lead to difficulties in
obtaining accurate calibrations based on a limited number of calibration
points. The positive thermoelement is commercially pure (99.57o 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 cornposition 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 commercial iron change 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 thermoelectrically
significant amount of cobalt, iron, and manganese, about 0.1 percent or
more. It should be emphasized that type JN thermoelements are
NOT generally interchangeable with type TN (orEhD
thermoelements, although they arc all referred to as.sconstantan".
In order to provide some differentiation in nomenclature, type JN is often
referred to as SAMA constantan.

Dpe J thermocouples are recommended by theASTM [5] foruse in the
temperature range from 0C to 760C in vacuum, oxidizing, reducing, 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. oxidation normally causes a gradual decrease in
the thermoelectric voltage of the thermocouple with time. Because iron
nrsts 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 sulfr¡rous 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 thermal
neutron irradiation 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
üansformations, especially the latter, seriously affect the thermoelecric
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 the measured
temperatur€ for l0 to 20 minutes before readings are taken. The
thermoelecric 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.

i¿, ¡r*Æ
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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

thirro"ouples be +l-2.2C or +l-O.757o (whichever is greater) between

0C and 75õC. Type J thermocouples can also be supplied to meet special

tolerances, which are equal to approximately one-half the søndard

tolerances given above. Tolerances are not specified for type J

thermocouples below 0C or above 750C.

The suggested upper temperature limit of 760C given in the above ASTM

srandar[l7] for piotected type J thermocouples applies to AWG I
(3.25mm) wire. For smaller diameter wires the suggested upper

temperature limit decreases to 590C forAWG 14 (l.63mm),480C for

AWb 20 (0.8lmm), 370C forAWG 24 or28 (0.5lmm or 0'33mm), and

320C forAWG 30 (0.25mm). These temPerature limits apply to

thermocouples used in conventional closed-end protecting Obes and they

are intended only as a rough guide to the user. They do not apply to

sheathed thermocouples having compacted mineral oxide insulation.

N ickeþGh rom¡ um Alloy Versus NickeþAlu mi num Alloy
Thermocouples
This type is more resistant to oxidation at elevated temperatures than

types E, J, or T thermocouples and, consequently, it finds wide

apþication at temperatures above 500C. The positive thermoelement,

IiP, which is the same as ER is an alloy that typically contains about 89

togOVo nickel, g to about 9.5Vo 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 negative

thermoelement, KN, is typically composed of about 95to96Vo nickel, I
¿o I .57o silicon, I to 2.37o aluminum, I .6 to 3.27o mangînese' uP to about

0.57o cobalt and smaller amounts of other constituents such as ifon,

copper, and lead. Also, type KN thermoelements with modified

cgñpositions are availablJ for use in special applications. These include

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 Seebeck coefficient

becomes quite small below 20K. Its Seebeck coefftcient 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 [8] to be

not quite as good as that of type EN thermoelements.

Tlpe K thermocouples are recommended by the ASTM [5] for use at

temperatures within the range -250C to 1260C in oxidizing or inert
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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 enen
so' type K thermocouples may be used at temperatures up to about 1350c
for short periods with only small changes in calibration. when 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 dlameter of the
thermoelements and the conditions of use.

TheASTM Manual [5J indicates that type K thermocouples should not be
used at high temperah¡res in sulfi¡rous, reducing, or alternately oxidizing
and reducing atmospheres unless suitably protected with protãcting tubei.
They also should not be used in vacuum (at high remperatures) 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 should be avoidid. 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 thermocoupres 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
that they experience a small increase in the iron content accompanied by
a slight decrease in the manganese and cobalt contents.

AsrM standard 8230-87 in the lgg2Annual Book of ASTM standa¡ds
[7] specifies that the initial calibration tolerances for type K commercial
thermocouples be +12.2c or +l-ù.7svo (whichever is grãater) between 0c
and 1250c, and +l-2.2c or +l-2vo (whichever is greater) between -200c
and 0C. In the 0C to 1250C range, type K thermocouples can be

fnnlied to meet special tolerances that are equal to approximately one-
half the standard tolerances given above. T}pe K thermocouple materials
are normally supplied to meet the tolerances specified for temperatures
above 0c. However, the same materiars may not satisfy the iolerances
specified for the -2oac to 0c range. If materials are required to meet the
tolerances below 0c, this should be specified when they are purchased.

The suggested upper temperarure limit of 1260c given in the AsrM
standard [7] for protected type K thermocouples applies to AwG g
(3.25mm) wirc. Itdecreases to 1090c forAWG t¿ (t.63mm), 9g0c for
AWG 20 (0.8lmm), 870 forAWG 24 or29 (0.5tmm orO.33mnn), and
760C forAWG 30 (0.25mm). These remperarure limits apply to
thermocouples used in conventional closed-end protecting tu-bes and they
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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.

Gopper Versus Gopper-Nlckel Alloy Thermocouples
This type is one of the oldest and most popular thermocouples for
determining temperatures 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
wire. Such material is about 99957o pure copPer with an oxygen content
varying from 0.02 to 0.O77o (depending upon sulfur content) and with
other impurities totaling about 0.Ol7o. Above about -200C the

thermoelictric properties of type TP thermoelements, 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 @Vo 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 copper,457o nickel, and small but
thermoelectrically significant amounts, about O.l%o or larger, of cobalt,
iron, or nr¿lnganese. It should be emphasized that type TN (or EN)
thermoelements are NOT generally interchangeable with type JN
thermoelements although they are all referred to as ¡'constantant'. 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 referred to as SAlvlA constantan.

The thermoelectric relations for type TN and type EN thermoelements

are the same, that is the voltage veNus 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 TN and

type EN thermoelements may be used interchangeably or that they have
the same commercial initial calibration tolerar¡ces.

The low temperature research t8l by members of the NBS Cryogenics
Division showed that the type T thermocouple may be used down to
liquid helium temperatures (about 4K) but that its Seebeck coeffrcient
becomes quite small below 20K. Its Seebeck coefficient at 20K is only
about 5.6uV/IÇ being roughly two-thirds that of the type E thermocouple.
The thermoelecuic homogeneity of most type T? and type TN (or EN)
thermoelements is reasonably good. There is considerable variabilit¡
however, in the thermoelecuic properties of type TP thermoelements

T TypeThermocouples
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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 TP thermoelements can also be troublesome in
precise applications. For these reasons, type T thermocouples are
generally unsuitable for use 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 ASTM [5J 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 Tthermocouples is set at 370c for
AWG 14 (l.63mm) thermoelements since type TP thermoelements
oxidize rapidly above this temperature. Howeveç the thermoelectric
properties of type TP thermoelements are apparently not grossly affected
by oxidation since negligible changes in the thermoelectric voltage were
observed at NBS [0] for AWG 12, 18, and22 type TP thermoelemenrs
during 30 hours of heating in air at 500C. At this temperature the type
TN thermoelements have good resistance to oxidation and exhibit onry
small voltage changes heated in air for long periods of time, as shown by
the studies of Dahl [llJ. Higher operating remperatures, 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 above about
370C is not recommended since type TPthermoelements may become
brittle.

ïlpe T thermocouples are not well suited for use in nucrear 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 TPthermoelements,
special care should be exercised when using the thermocouples to ensure
that the measuring and reference junctions assume the desired
temperatures.

AsrM standard F;?,30-87 in the 1992 Annual Book of ASTM standards
[7] specifies that the initial calibration tolerances for type T commercial
thermocouples be +/-lc or +l-0.757o (whichever is greater) between 0c
and 350C, and +/-lC or +l-1.57o (whichever is greater) between -200C
and 0C. Dpe T thermocouples can also be supplied to meet special
tolerances which are equal to approximately one-half the sandard
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 tolera:rees speeified for
the -200c to 0c range. If materials are required to meet the tolerances
below 0C, this should be specified when they are purchased.
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The suggested upper temperature limit of 37rc given in the ASTM
standard [7] for protected type T thermocouples applies to AWG 14

(l.63mm) wire. It decreases to26OC forAWG 20 (0.8lmm), 200c for

AWG 24 or 28 (0.5lmm or 0.33mm), and 150C for AWG 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 thermocouples having compacted

mineral oxide insulation.

NickeþCh romi u m Alloy Versus Copper'Nickel Al loy
Thermocouples
This type, and the other base-metal types, do not have specific chemical

compositions given in standards; rather, any materials whose emf-

tetnf"*tote relationship aglees with that of the specified reference table

wittrin certain tolerances can be considered to be a type E thermocouple.

The positive thermoelement, ER is the same material as I(P. 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

colfficient is about 8uV/c. They may even be used down to liquid
helium temperatufes (4.2K) although their Seebeck coefficient becomes

quite low, only about 2uYlCat 4K. Both thermoelements of type E
th"rmocouples have a relatively low thermal conductivity, good

resistance to corrosion in moist atmospheres, and reasonably good

homogeneity. For these three feasons and their relatively high Seebeck

coefficients, type E thermocouples have been recommended [8] as the

most useful of the letter-desþated thermocouple types for low-
temperan¡re measurements.

For measurements below 20K, the non-letter-designated thermocouple,

KP versus gold-0.07 at .Vo iron, is recommended. The properties of this

thermocouple have been described by Sparks and Powell [12].

Type E thermocouples also have the largest Seebeck coefficient above 0C

foi 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 [5] foruse in the

þmperature range 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, Dahl [ll] studies the thermoelectric

stabltity of EP and EN type alloys when heated in air at elevated

temperatures and his work should be consulted for details. More recent

sbtility data on these alloys in air were reported by Burley et al. [131.

Tlpe Ethermocouples should not be used at high temperatures in

sulñ¡rous, reducing, or alternately reducing and oxidizing atmospheres

E Type Thermocouples
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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. ln 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 allo¡ 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. Howeveç when the highest accuracy is sought, additional
prepr¡ratory heat treatments may be desirable in order to enhance their
performance. Details on this and other phases of the use and behavior of
type I(P thermoelements (EP is the same as KP) are given in publications
by Pots and McElroy [4J, by Burley and Ackland [15], by Burley [16J,
by V/ang and Starr [l7,18J, by Bentley [19J, and by Kollie et al. [20J.

AsrM standard F;230-87 in the 1992 Annual Book of ASTM standards
[7] specifies that the initial calibration tolerances for type E commercial
thermocouples be +l-1.7c or +l-0.57o (whichever is greater) between 0c
and 900C, and +l-1.7C or +l-l7o (whichever is greater) between -200C
and 0C. Tlpe E thermocouples can also be supplied to meet special
tolerances which are equal to +/-lc or +l-o.4vo (whichever is greater)
between 0C and 900C, and +/-lC or +l-0.57o (whichever is greater)
between -200C and 0C. Tlpe E thermocouple materials are normally
supplied to meet the tolerances specified for temperatures above 0c. The
same materials, however, may not satis$ the tolerances specified for the
-200c to 0c range. If materials are required to meet the tolorances below
0C, this should be specifïed when they are purchased.

The suggested upper temperature limit, 870C, 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.63mrn), 540C for
AWG 20 (0.8lmm),430C forAWG 24 or28 (0.5lmm or0.33mm), and
370C forAlVG 30 (0.25mm). These temperature limits apply to
thermocouples used in conventional elosed-end proteeting n:bes and they
are intended only as a rough guide to the user. They do not apply to
thermocouples having compacted mineral oxide insulation.
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R Type ThermocouPles Plati n um-l 3% Rhodium Alloy Versus Platlnum Thermocouples
This type is often referred to by the nominal chemical composition of its
positive (RP) thermoelement: platinum-137o rhodium. The negative

(RN) thermoelement 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 9998Vo

shall be alloyed with platinumof 99.99Vo purity to produce the positive

thermoelement, which typically contains 13.00 +/-0.057o rhodium by

weight. This consensus standard [21] describes the purity of commercial

type R 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-purit¡ reference-

grade materials that traditionally were used to construct thermocouples

used as fiar¡sfer standards and reference thermometers in various

laboratory applications and to develop reference functions and tables

[22,231. The higher purity alloy material typically contains less than 500

atomic ppm of impurities and the platinum less than 100 atomic pPm of
impurities Í221. Differences between such high Purity commercial

material and the platinum thermoelectric reference standard,p.'67, are

described in Í221 and [23].

A reference function for the type R thermocouple, based on the ITS-90

and the SI volt, was determined recently from new data obtained in a
collaborative effort by NIST and NPL. The results of this international

collaboration were reported by Burns et al [23]. The function was used

to compute the reference table given in this monograph.

Tlpe R thermocouples have about al2Vo larger Seebeck coefficient than

doTlpe S thermocouples over much of the range. Type R thermocouples

rvere not standa¡d interpolating instruments 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 type R thermocouples. Glawe and Szaniszlo 1241, and V/alker et

al125,26l have determined the effects that prolonged exposure at

elevated temperatures (>1200C) in vacuum, air, and argon atmosPheres

have on the thermoelectric voltages of type R thermocouples.

ASTM Standard 8230-87 in the 1992 Annual Book of ASTM Standards

[7] specifies that the initial calibration tolerances for type R commercial

thermocouples be +/-1.5C or +l-O.2SVo (whichever is greater) between

0C and 1450C. Type R thermocouples 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 [7] for protected type R thermocouples applies to AWG 24
(0.5lmm) wire. Ttris temperature limit applies to thermocouples used in
conventional closed-end protecting tubes and it is intended only as a
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rough guide to the user. It does not apply to thermocouples having
compacted mineral oxide insulation.

Platinum-l 07" Rhodium Alloy versus Platinum Thermocoupres
This type is often referred to by the nominal chemical composition of its
positive (SP) thermoelement: platinum-I07o rhodium. The negarive
(SN) thermoelement is commercially available platinum that has a
nominal purity of 99.99vo [2U. An industrial consensus standard (ASTM
El159-87) specifies that rhodium having a nominal purity of 99.9BVo
shall be alloyed with platinum of 99.997o purity ro produce the positive
thermoelement, which typically contains 10.00 +/- 0,O5Vo rhodium by
weight. The consensus standard [21] 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, howeveç the higher-purity, reference-
grade materials that traditionally were used to construct thermocouples
used as standard instruments of the IPTS-68, as transfer standards and
reference therrnometers in various laboratory applications, and to develop
reference functions and tables 127,281. The higher purity alloy material
typically contains less than 500 atomic ppm of impurities and the
platinum less than 100 atomic ppm of impurities [27]. Difference
between such high purity commercial material and the platinum
thermoelectric reference standard, Pt-67, are describe d in [27] and t2g].

A reference function for the type s thermocouple, based on the rrs-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 collaboration were reported by Bums et
al. [28]. The new function was used to compute the reference table given
in this monograph.

Research [27J demonstrated that type s thermocouples can be used from
-50C to the platinum melting-point temperature. They may be used
intermittently at temperah¡res up to the platinum melting point and
continuously up to about 1300C with only small changes in their
calibrations. The ultimate usefr¡l life of the thermocouples when used at
such elevated temperamres is governed primarily by physical probrems
of impurity dift¡sion and grain growth, which lead to mechanical failure.
The thermocouple is most reliable when used in a clean oxidizing
atmosphere (air) but may be used also in inert gaseous atmospheres or in
a vacuum for short periods of time. However, type B thermocouples are
generally more suitable for such applications above 1200C. Tlpe S
thermocouples should not be used in reducing atmospheres, nor in those
containing metallic vapor (such as lead or zinc), nonmetallic vapors (such
as arsenic, phosphorus, or sulfrrr) or easily reduced oxides, unless they
are suitably protected with nonmetallic proteeting fubes. rïlso, they
should never be inserted directly into a metallic protection tube for use at
high temperatures. The stability of type S thermocouples at high

S Type Thermocouples
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temperah¡res (>1200C) depends primarily upon the quality of the

materials used for protection and insulation, and has been studied 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-107o

rhodium wires. The effects of various impurities on the thermoelectric
voltages of platinum based thermocouple materials have been described

by Rhys and Taimsalu [35], by Cochrane [36] and by Aliotta í37J.
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 tutring to
insulate the thermoelements and that contamination of the thermocouple
by impurities transferred from the alumina insulator can be reduced by
heat treating the insulator prior to its use.

Mcla¡en and Murdock [30-33] and Bentley and Jones [34] thoroughly
studied the performance of type S thermocouples in the ri¡nge 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 bomtlardmenÇ

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 lgg2Annual Book of ASTM Standards

[7] specifies that the initial calibration tolerances for type S commercial
thermocouples be +/-1.5C or +l-O.257o (whichever is greater) between
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0C and 1450C. Type S thermocouples can be supplied to meet special
tolerances of +/-0.óC or +l-0.17o (whichever is greater).

The suggested upper temperature limit, 1480C, given in the ASTM
standard [7J 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.

Platinu m-307o R hodi um Alloy Versus Plati n um-6o/o Rhodi u m
Alloy Thermocouples
This type is sometimes referred to by the nominal chemical composition
of its thermoelements: platinum - 30Vo rhodium versus platinum - 67o
rhodium or "3(Þ6". The positive (BP) thermoelement typically contains
29.60 +l- O.2Vo rhodium and the negative (BN) thermoelement usually
contains 6.12+l-0.02vo rhodium. The effect of differences in rhodium
content are described later in this section. An industrial consensus
standard [21] (ASTM El159-87) specifies that rhodium having a purity
of 99.98Vo shall be alloyed with platinum of 99.997o purity to produce
the thermoelements. This consensus standard [21] describes the purity of
commercial type B materials that are used in many indusrial
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 [38].

Studies by Ehringer [39], Walker et al. Í25,261, and Glawe and Szaniszlo
l24lhave 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 offer the following distinct advantages over types R and S
thermocouples at high temperatures: (l) improved stability, (2) increased
mechanical strength, and (3) higher operating temperatures.

The research by Burns and Gallagher [38J indicated that the 30-6
thermocouple can be used intermittently (for several hours) up to lz90c
and continuously (for several hundred hours) at temperatures up to about
1700C with only small changes in calibration. The maxirnum
temperan¡re limit for the thermocouple is governed, primaril¡ by the
melting point of the Pt-67o rhodium thermoelement which is estimated to
be about 1820c by Acken [40J. The thermocouple is most reliabre when
used in a clean oxidizing atmosphere (air) but also has been used
successfirlly in neutral atmospheres or vacuum by Walker etal123,26l,
Hendricks and McElroy [41J, and Glawe and Szaniszlo [24]. The
stability of the thermocouple at high temperatures has been shown by
TValker e¡aL.125,261 to depend, primarily, on the quality of the mareriars
used for protecting and insulating the thermocouple. High purity alumina
with low iron-content appears to be the most suitable material for the
pufpose.
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Type 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

reference junction temperature of the thermocouple does not need to be

controlled or even known, as long as it between 0C and 50C. For
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 varies 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

temperature 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 E23O-87 in the l992Annual Book of ASTM Standards

[7] specifies 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.257o. Tolerances are not specified for type B thermocouples below
870C.

The suggested upper temperature limit of 1700C given in the ASTM
standard [7] for protected type B 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.

NlckeþGhrom¡um-Sillcon 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 betrer air-
oxidation resistance than types E, J, and K thermocouples. The positive
thermoelement, NP, is an alloy that typically contains abctutS4Vo nickel,
14to 14.47o chromium, 1.3 to 1.67o silicon, plus small amounts (usually
not exceeding about O.l7o) of other elements such as magnesium, iron,
carbon, and cobalt. The negative thermoelement, NN, is an alloy that
typically contains about 957o nickel,4.2to 4.6Vo silicon,0.5 to 1.57o

magnesium, plus minor impurities of iron, cobalt, manganese and carbon

totaling about 0.1 to 0.3Vo. The type NP and NN alloys were known
originally [16] as nicrosil and nisil, respectively.
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The research reported in NBS Monograph 161 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 conosion in moist atmospheres at
low temperatures.

Tlpe N thermocouples a¡e 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¡rimum upper
temperah¡re 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 temperature, the
diameter of the thermoelements, and the conditions of use. Their
thermoelectric stability and oxidation resistance in air have been
investigated and compared with those of type K thermocouples by Burley
[6J, by Burley and others Í13,44-47l,by Wang and Stan Í17,43,48A91,
by Mclaren and Murdock [33], by Bentley [19], and by Hess'[50].

Tlpe N thermocouples, in general, are subject to the same environmental
restrictions as types E and K. They are not recommended for use at high
temperatures in sulfurous, reducing, oralternately oxidizing and reducing
atmospheres unless suitably protected with protecting nrbes. Ttrey 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 Sta¡r [49] sn¡died
the performances of type N thermocouples in reducing atmospheres, as
well as in stagnant air, 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 [51], Bentley and Morgan [52],
and \ilang and Bediones [53] have evaluated the high-temperarure,
thermoelectric stability of thermocouples insulated with magnesium
cxide and sheathed in Inconel and in stainless steel. Their studies
showed that the thermoelectric insabilities of such assemblies increase
rapidly with temperature above 1000C. It was found also that the smaller
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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 chernical and

physical compatibility with the thermoelements also has been

investigated by Burley t54-561 and by Bentley [57-60].

Neither thermoelement of a type N thermocouple is 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 routinely given by

tñð wire manufacturer. Bentley [61,62], however, has reported reversible

changes in the Seebeck coefficient 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. Consequently, \ilhen the highest accuracy and stability

are sought, selective testing of materials, as well as special preparatory

heat trJatments beyond those given by the manufactr¡reç will usually be

necessary. Bentley's articles Í61,621should be consulted for guidelines

and details.

ASTM Standard E23O-87 in the 1992 Annual Book of ASTM Standards

[?] specifies that the initial calibration toterances for type N commercial

thermocouples be +l-2.2C or +l-O.757o (whichever is greateÐ between

0C and 1250C. Tlpe N thermocouples can also be supplied to meet

special tolerances that are equal to approximately one-half the standard

tõlerances given above. Tolerances are not specified for type N

thermocouples below 0C.

The suggested uppertemperature limit of 1260C given in the ASTM
standard [7J for protected type N thermocouples applies to AWG I
(3.25mm) wire. It decreases ro 1090c forAWG 14 (l.63mm),980C for
AWG 20 (0.8lmm), 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

are 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

Thermocouple Types

Using Grounded Junction'
Ungrounded 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.

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 (orelectrically conductive) then there ís

electrical continuity between the junction and sheath. The junction is

protected from corrosive or erosive conditions. The response time
approaches that of the exposed junction 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 Junctlon

MeulSheath
Measudng Junclion is

ænnected to

ffi\ËLå /
b)-

Erlension Wire
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Ungrounded (lnsulated) Junction

Exposed Junction

Measudng Junc'lion is
isolaled lrcm st¡Ealh

Moasurhg Junclion
has m shealh

lsolation The NT8 module provides 12.5 VDC electrical isolation channel to
channel, 500 VDC electrical isolation channel to chassis ground, and 500
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 NT8 module. If adequate precautions are not
taken for a given thermocouple type, the electrical isolation of the NT8
module may be compromised.

Grounded Junctlon Thermocou ples

As shown in the illustration that follows, the shield input terminals are
connected togetheç 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¡ct¡on. 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 are 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 metal sheath must be
insulated from electically conductive process material, and have all
^^--^^e!^-- 1^ ^L^-^:- -^.---t 

L-^l-^- T^ -L^--tl L^ - ^^- I -t ,^r,vilt¡trvfrv¡rù tv vrt4ùùr:l Ë,rvr¡¡tu uruÃtll. rt ltr¡uu¡q uE notE(¡ rnat a ftoaleo
sheath may result in a less noise immune thermocouple signal.
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MUXES
Grounded iunction with shielded cable

\
Metal sheath with electrical

continuity to thermocouple

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:

cH0
+
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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.

&nductive Maledal
MUXES

E¡çosed iunc{ion with shielded cable

+ cHo
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Getting Technical
Assistance

Declaration of
Conformity

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
should need to be returned to Spectrum Controls, please ensure that
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 Time.
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2 High-Speed Counter Module

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

satisfu 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 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.

Atlen-Bradley publication SGI-I .1, Safety Guidelínes for the Application,
Installatíon, 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, Inc., is prohibited.

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

ATTENTION: ldentifies information about practiæs or circumstances

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

Attention staternents help you to:

¡ identify ahazard

¡ avoid the hazard

o recognize the consequences

lmportant: Identifies information that is critical for successful application and

understanding of the product.

?
o
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''T 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. TVe 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.

1746-6.5

3

A more detailed description on how lo install

and use your modular SLC 500 syslem.

A reference manualthat contains status file
data, instruction set, and troubleshooting
information.

A CD-ROM containing both of the manuals
listed above, plus the:
oSLC 500 Analog l/O Modules User Manual
. Discrete l/O Modules lnstallation lnstructions
oDiscrete lio Modules Product Data

How to Get More InformatÍon'

Fast response to a
specific queslion

Publications in

printed or
CD-ROM format

Obtain lnformation By

oVisiting the Automation Bookstore at
http /rlvww.thea utomation boo kstore. com - Electronic ve rs ions of
our manuals are available for you lo search and download.

oCalling (440) 646-5¿ß6 for the Allen-Bradley Fa:< Back servíce. You will
be faxed information on the topic you request.

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

oFill out and relurn the User Manual Hequesl Card that was shipped with
the module.

oVisiting the Automation Bookstore at
http /Ârwurr.thea utomation bookstore.com

oVisiting the Automation Bookstore at
http /lwww.t heautom ati on boo kstore.co m

1747-6.2

1747-6.15

1747-CD1-1

For

*1¡'

Multiple copies of
a manual

SLC 500 Literature Collection
on CD-ROM

SLC 500 and Micrologix 1000

lnstruclion Set Reference I
Manual

SLC 500 Modular Hardware
Style lnstallation and

Operation Manual

High-Speed Counter Module
User Manual

Refer to this Document

Publicalion 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."rrors.o

The rnodule's bidirectional counting ability allows it to detect movement
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 supported. 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 frxed 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 10 ms to 2.55
seconds.

The module's four current sink (open collector) outputs can be controlled
from one of two sources:

o the userprogram

. 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 wilh the 1747-ASB Remole UO Adapter Module.

Publication 1746-5.16



High-Speed Counter Module

Module operation is determined by selections made in the Setup and

Control Wbrd (M0:e.l). Setting the Function Control bit to 1 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

logic blocks from the top. Input file data to the SLC exit the logic blocks

from the bottom.

5

i, .

ì.
r:.

.!:

¡

Publication 1746-5.16



6 High-Speed Counter Module

Rate

Mode

lnryt Rate PeriÉ
Parametes

Pulse and

Reset Counler lnpuls

Op_Erating Mode 0uþutParamelers Conkol

:(,
-9
æ.

LS
(Jw1)

Rate
Counter Paramelsrs

Resel

Logic

Openting
Mode

0perating
Mode

0utput
Control

x.(,
-9o
.E
.s
E
Ê
Ê

Aæumuhtod

Pulse
Counter

lnputs

lnpul Bit

Counter

Counter lnput Parameters
lnput Type (MO:e.1/9-1 1 )
Up/Down Count Direclion (M0:e.1/3) -d

Reset Parameters
Soft Reset bit (M0:e.1/4) {
Heset Mode (M0:e.1/5-7)

Rate Period Parameters
Rale 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)
Functíon Conlrol Bil (M0:e.1 /1 2)
Range Definitions:

Range Starting Values (M0:e.10 - 33) -d
Range Ending Values (M0:e.10 - 33) -d
Range Outputs (M0re.3 - 8) -d
Valid Ranges (M0:e.2) -d

Sequencer Definitions:
Valid Sleps (M0:e.2 and M0:e.3/û-7) -d
Step Presets (M0:e.17 - 40) -d
Step Outputs (M0:e.4 - 15) -d
lnitial Oulputs (M0:e.3/8-15) d
Sequencer Reset (M0:e.1l0l 4

Output Status lnputs (l:e.a/8-15)

Error lnputs
Cdtical Error (l:e.0/1 0)
Configuration Enor bit (l:e.0/11)
Configuration Error Code (l:e.4lÈl

4 indÍcates a dynamic parameter

lnpuls Logic

Pulse Counter Parameters
Reset Value (M0:e.34 or MO:e.41) -d
Maximum Count Value (M0:e.34 or M0:e.41)
Counter Hold bit (M0:e.1/2) -d
Counter Type bít (M0:e.1/13)

Output Gontrol Parameters
Direcl Outputs (0:e.0/S-7) -d
Output Source Select (M0:e.0la-1 4
Enable Oulputs bit (M0:e.1/1) -d

Fate Counter lnputs
Rate Valid (l:e.0/3)
Rate Counter Overflow (l:e.0/4)
Rate Measurement Overflow (l:e.0/5)
Zero Rate Period Count (l:e.0/2)
Rale Period Count (l:e.2)
Rate Measuremenl (l:e.S)

Pulse Gounter lnputs
Accumulaled Counl (l:e.1)
OverflowÂJnderf low (l :e.0/1 3)
Pulse Counter Slate (l:e.0/14-15)

Reset lnput bit (l:e.0i12)

Operating Mode lnputs
Sequencer lnputs

Cunent Sequencer Step (l:e.5/0-7)
Next Sequencer Step (l:e.5/8-15)
Sequence Done (l:e.0/6)

Range inputs
Ranges Active (l:e.6/G-1 1 )

lnputs

Publicalion 1746-5.16



High-Speed Counter Module

Dip Switch and Jumper Locations

Two dip switches (SWl and SW2) and one jumper (JWl) are located on

the side of the module.

o S\Ml selects the type of input (single ended or differential).

. SW2 selects the output voltage range (4.5-l0V dc or lG-30V dc).

. JWl selects the fîltering rate (300 ps or 10 ms) used to debounce the

limit switch input.

Default settings are shown below:

SW2 Default
lF30V dc

7

'': ;r.,

.:',.

Ø
ÉI\'

JWI Default
10mS Filter

G'

=;

.+ZO
El -¡El ¡¡¡na¡
rTå

(n
É

SWI Default
Sì ngle-En ded Operatìo n

.-ZO
E¡,

N
(¡,
5

11
I-l
I-l

C-ñ an

=u =

l

?
a

ATTENTION: Use a small screwdriver to change dip
switch positions. Graphite from pencils will damage the
switch.

Publication 1746-5.16



I High-Speed Counter Module

SW2 Settings

Select an output voltage range that coincides with your supply voltage.
The selections are 4.5 - lOV dc or 10 - 30V dc.

ON

I
OFF

lÈ30V dc
Output

ON

t
OFF

4.5-l0V dc

3

1234
!!!!

210

32I

1234
dd¡il

?
a

ATTENTION: A// switches of SW2 musr be ON or all
switches must be OFF. Permanent damage may result if
some are ON and some are OFF.

Operating in the 10-30V dc range with the switches set for
the 4.5-10V dc range damages the module.

SWl. Settings

Select an input connection, single-ended or differential.

ON

I
OFF Channel

Dip switch SWI

t range

not used

d or'l

! orr
2.8-4.5V dc

3.1-5.5V dc

It is possible to configure different inputs in different modes. For
example, input A (CHA) can be configured as differential and input Z
/îTJ7\ ^^- L^ ^^-f:-..-^J ^^ ^:--f ^ ^_r-l\v¡rzJl, vatr vç çururË,ulçL¡ aù ùulË,tË-gllug('l.

123 4

[[[[
zBA

321

differential

single-ended

lnput connection

Publication 1746-5.16



High-Speed Counter Module 9

t

JWI Settings

Select 300 ps or 10 ms filtering to debounce the timit switch inpur.
Position the jumper as follows:

321
læõt
t_t Jwl

10 ms filter

321
mõt

g.lwt
300 ¡ts lilter

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

16.5-30V dc
9.4-16.5V dc
3.8-5.5V dc

Lîmit switch ON ranges

Refer to pages 19 and 20 for limit switch wiring instructions.

LS (24V dc¡
LS (12V dc)
LS (5V dc)

?
a

ATTENTION: Only connect one LS input range at a
time. Otherwise, the module will be darnaged. -

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.

fmportant: 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 has adequate reserve
current capacity. The module requires 320 mA at 5V dc.

?
a

å

.l

a

:-----
-gl

---

\\ s\\\ \
\

2

I

4

1. 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

bottorn of the module and slide it out.

it

Publication 1746-5.16



High-Speed Counter Module 11

3. Make sure the removable terrninal wiring block is attached to the

module and all wires are 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 Filler, Catalog Nurnber

1746-N2.

Rernoving the Terminal Block

The removable terminal wiring block eliminates the need to rewire 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 thè slotted terminal block release screws-

Remove the terrninal 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.

\{iring the Rernovable Terminal Block

The terminal screws can be turned with flat or cross slot screwdrivers.

Each screw should be turned 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).

?
o
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12 High-Speed Counter Module

lmportant Wiri ng Considerations

Use the following guidelines when planning the system wiring for the

rnodule:

o 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 systern 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 recommend Belden 9503 or equivalent for lengths up to 305 rn
( 1000 ft).

. 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.

o When the LS input is driven by a solid state device, use a shielded

cable. You do nothave to 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,

behind the terminal cover. When you connect input and output devices,

you must also be concemed with the settings of dip switch SWI (input

connections), dip switch SV/2 (output connections), and jumper fWl
(limit switch input connections). The location and description of these

are shown on pages 7 through 9.

Publication 1746-5.16



High-Speed Counter Module 13.

EIEI

@

@

LS
(5V dc)

coM
LS

LS
(12V dcl

¿-
LS
(24V dc,

Z+
Used
NotUsed

Not

B-
A-

B+
A+

coM
DC

OUT 3

OUT2
OUT 1

OUT
VDC

ET EJT] E E¿I

tr rÐ cE rr3
tr8m
tr! EA E FAULT

SCEUpper Retaining Screw Maximum
Torque = 0.6 Nm (5.3 in-lbs)

vDc
OUT O

OUT 1

OUT2
OUT 3

DC COM

Discrele Output Wiring

NOTE: VDC musl be externally
supplied by the user. See pagel4
for output wiring.

TerminalWiring
- maL #14 AWG (2mmI

max. 2 wires per terminal

max. lorque: 0.9 Nm (8 in-lbs)

Limit Switch and Encoder

lnput Wiring

See pagesl4 through 20 for input
wiring.

A+

B-
Not used
Not used

Z+

(24 VDC)
z-

(12 vDC)
LS COM

X

ç

Lower Betaining Screw Maximum
Torque = 0.6 Nm (5.3 in.lbs)

0utputs

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. lVhen the output is energized, it sinks the
curTent.

Publication 1746-5.16



14 High-Speed Counter Module

T
a

ATTENTION: Do not use incandescent lamps as output
indicators. The high peak inrush current required to heat
the filament can damage the module's output circuits. Use
LED type indicators that satisfy the output circuit ratings,
such as Allen-Bradley 8004 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 rnaxirnum current 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

User Supplied
24V dc

All switches OFF

ON

I
OFF

wiring terminals Dip switch SW2

HSCE module

The outputs are not electncally isolated from each other. (They are

referenced to the same 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 electricai noise. -We recommenci, whenever
possible, to use differential encoders.
Publication 1746-5.16
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High-Speed Counter Module 15

Differential Encoder Wiring
o

Belden 9503 or equivalent
305m (1000ft) max length

+VDC
r *f;'$

ç.

A(+)

Allen-Bradley
845H Series
differential
encoder

Shield

encoder connector
housing

lnputs

flnrt.t 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 lo the encoder connector

housing.

Differential Encoder Output Waveforms

The illustration below shows the different encoder output waveforms. lf your encoder matches these
waveforms, the encoder signals can be directly connected to the associated screw lerminals on the

module. For example,lhe A lead from the encoder is connected to the module's A+ screw. lf your

encoder does not match these waveforms, some wiring modificalions may be necessary. Refer to

appendix C in High-Speed Counter Module User Manual Publication 1746-6.5 for a description of

these modifications.

Earlh

A

Ã

B

g

z
z

z

B

A

34
0¡

1Z
0d

(Ail sw¡tches ON)

fr

il
il

ONSwl I
OFF

coM

z

B

A

VS

GND
Supply
Power
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16 High-Speed Counter Module

Single-Ended Encoder Wiring (Open Collector)

o
cable

+VDC

Shield
A(+)

Allen-Bradley
845H Series
single-ended
encoder

or
305m (1000ft) max length

encoder connector
housing

Module lnputs

pn.tø to your encoder #il' for proper cable type and length.
-Due to the topology of the module's input circuits, terminating lhe shield at the encoder end provides

the highest immunity to EMI interference. Connect EARTH ground directly to the encoder connector
,ohousino.
-The puÏup resistor (R) 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 encoder end
of the cable.

VS Value Maximum Output Leakage

+5V dc 6.3 mA

+12V dc 1.5 mA

1.2 mA

Single-Ended Encoder Output Waveforms

The figure below shows the single-ended encoder output waveforms. When the waveform is low, the

encoder oulput transistor is ON.

low = lransistor ON

high = transislot OFF

A

B

z

.DCJ
Y-=r:=-

lX
I

II

swítches OFF)

ON
sw1 I

fr

þ

þ

R

ìr_:]T Supply
Power

GND
VS

4700ohm 1l4W 51"

1800 ohm 1l4V,l 5o/o

150 ohm 1l4W 5o/o

R Value

Publication 1746-5.16



High-Speed Counter Module 17

Single-Ended Encoder Wiring (Sourcing)

o

Belden 9503 or equivalent
305m (1000tt) max length

cable

+VDC

+

single ended -encoder g)

shield

Module lnputs

9Rrtg to your encoder manual for proper cable type and length.
@Dr. 

to thi topology of the module's input circuits, terminating the shield al the encoder end provides

the highest immuñity to EMI interference. Connect EARTH ground directly to the encoder connector

^ housino.
@Th. r.-r¡rtor (R) value depends on the power supply value (VS). The table below lists the resistor

values lor typicá power supply values. These resislors must be localed at the module end of the

VS Value Maximum Output Leakage

dc

+12V dc

+24Y 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 transistor is OFF.

low = transistor OFF

high = transìstor ON

A

B

z

F
+

I
+

o.N rtzg41
oÈFl !sq! I

(All swltches OFF)

sw1

/

il

il

coM
VS

A

Power
Supply

4700ohm 1l4W 5%

1800ohm 1l4W 5%

no resistor needed

B Value

Publication 1746-5.16



18 High-Speed Counter Module

Single-Ended ïViring (Discrete Devices)

proximity sensor
with sourcing output

+VDC

Li¡.-

VS

A(+)

photoelectric sensor with open
collector sinking output

Module lnputs

lmportant:

. This diagram shows the sensors operating from a common power supply.

Separate power supplies for each circuit can be used.
o The resistor (Rl) 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 module end of the cable.

VS Value Maximum Output Leakage

+5V dc 100

dc 100

+24V dc 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

6.3 mA

+12V dc 1.5 mA

+24V 1.2m4

VS

coM
OUT R2

o
solid-state
switch
(5V output)

Z(+)

VS

p

þ

oFF)

ON
sw1 |

R1

coM
Power
Supply

4700ohm 1l4W 5V"

1800 ohm 1l4W 5o/o

no resistor needed

Rl Value

4700 ohm 1l4W 5o/o

1800 ohm 1l4W 5o/"

150 ohm 1l4W 5%

R2 Value
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High-Speed Counter Module 19

Limit Switch \tViring (24 V dc Hard Contact)

?
a

ATTENTION: Only connect one LS input range at a
time. Otherwise, the module will be damaged.

HSCE module
(24V dc)

VS

24V

co

Do not connect LS (5V dc) or
LS (12V dc) Terminals

Limit Switch Wiring (12V dc Hard Contact)

il
LS (sv dc)

LS COM

3

?
a

ATTENTION: Only connect one LS input range at a
time. Otherwise, the module will be damaged.

SCE module

r2v

VS

coM

Hard Contact
Switch LS (24V dc

LS 2V dc
LS (sV dc)

LS COM

Do not connect LS (5V dc) or
LS (24V dc) Terminals

/

1

Jumoer olaced
for 10 mé filtering

Publication 1746-5.16



20 High-Speed Counter Module

Limit Switch Wiring (5V dc Solid State)

?
a

ATTENTION: Only connect one LS input range at a
time. Otherwise, the module will be damaged.

Solid State
Limit Switch

LS (24V
(12V dc

LS dc

Do not connect LS (1 2V dc) or
LS (24V dc) Terminals

L{9ÇEno-dsle

VS

5V dc ú

Specif ications

General

Operating Temperature

Storage Temperature

Humidity

Backplane Current ConsumPtion

(power supply loading)

Maxlmum Cable Length

Agency Certification
(when product or packaging is

marked)

o -_--!-,^l^-¡ÈteUen UðU,t Or eqUlvAlel¡t

filtering

0"C to +60oC (+32oF to +140oF)

-40oC to +85oC (-40'F to +185"F)

5 to 95% without condensation

320 mA at +5V dc

0 mA at +24V dc

305 m (1000 tt)

oCSA certified
.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

700ç¿

2.5 mA at 2.8V dc
7.5 mA at 4.5V dc

100 pA

-5.5 to 0.8V dc

2.8 to 4.5V dc

tSV dc

Ditferential
(Switch 1 on)

Inputs A, B, and Z

lnput Voltage

On-State Voltage

Otf-State Voltage

Max Off-State Leakage
Current

lnput Current (mA)

Nominal lnput lmpedance

Min. Pulse W¡dth 10 ps

Min. Phase Separation 4.5 ¡rs

Max. lnput Frequency
Sequencer and Range
Rate

4.6 mA
6.8 mA
9.2 mA

Single Ended
(Switch 1 off)

0to5Vdc

3.1 lo 5.5V dc

0 to 0.8V dc

600 pA

2.5 mA at 3.1V dc
7.5 mA at 5.5V dc

825f¿

50k Hz
32.767kH2

lsolation (from backplane) 1500 volts

O 
tZ and 24 volts must be used wilh a pullup resistor

@ ch"nnelAto channel B

Limit Switch Input

On-Slate Voltage

Otf-State Voltage

lnput Current
minimum
nominal
maximum

Max. Otf-State Leakage
Current

1 mA (all ranges)

lsolation (from backplane) 1500 volts

24V dc

16.51o 30V dc

0 to 3.9V dc0 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 Collector, Sinking)

Max. On-State Output Current

Max. On-State Voltage Drop

Max. Otf-State Leakage Current 100 pA

lsolation (from 1500 volts

10lo 30V dc
(Switch 2 otf)

40 mA at 10V dc
125 mA at 30V dc

1.0V dc0.4V dc

16 mA at 4.5V dc
40 mA at 10V dc

4.5 to 10V dc
(Switch 2 on)

Publicalion 1746-5.16
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lmportant User
lnformation

Because ofthe variety ofuses forthe products described in this
publication, those responsible for the application and use of rhis
control equipment must satisfy themselves that all necessary steps
have been taken to assure that each apptication and use meets all
performance and safety requirements, incruding any appricable raws,
regulations, codes and standards.

The illustrations, charts, sample programs and layout examples
shown in this guide are intended sotery for purposes of exampre.
since there are many variables and requirements associated with any
particular installation, Allen-Bradley does not assume responsibitiry
or liability (to include intellectual properry liability) for aãtual use
based upon the examples shown in this publication.

Allen-Bradley publication sGI-r. r, safety Guiderinesfor the
Application, Installation, and Maintenance of solid-siate control
(available from your locar Arten-Bradrey office), describes some
important differences between solid-state equipment and
electrornechanical devices that should be taken into consideration
when applying products such as those described in this pubrication.

Reproduction of the contents of this copyrighted pubrication, in
whole or in part, without writren permission of Ailen-Bradrey
Company, Inc., is prohibited.

Throughout this manual we use notes to make you aware of safety
considerations:

(

,,€

Attention statements help you to:
o identify ahazard
o avoid the hazard
o recognize the consequences

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

PuclBuilthr5ll.P¿nÊt8!¡ldúgm.Prnclvrcw5Jfl.P¡mlvrcwgrn sLc,sLc5{n,slc5^tr.slc5ril2.SLc'|t,¡.sLc
t(X. D¡l¡ Highw¡y plu r¡! tndcmarts of Alh¡_Bmdlcy Comp¡ny. l¡c.[t ¡nd PLC-5 æ ntíræGd r¡dcm¡rtr of elhn.Badtcy Coåpuy. fnc,
INTERCHAI{GE ís ¡ rndcmuk of Rckwcll Sofrwc tm.
Mimsfl ud MS.DOS ræ rc¡isaæd rrdcns*& ¡rrd W¡ndows ¡¡ r mdcm¡rt of Microsf¡ C.yFìñtlo[
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Preface

Preface

Objectives Read this chapter to familiarize yoursetf with the rest of the manual.

You will learn about:

o contents of this manual

¡ intended audience

o conventions used

o terminology

r European Union Directive Compliance

r related publications

o Allen-Bradley Support

OVgfVieW Of this ManUal The following table describes the contents of each chapter'

Chapter Pupose

Provides an overview of the manual.

!
I
:.

l

i

t¡

i)
'iì, ,t

I
I
'!ì

i.i

ii
:i
ìi

È

2

3

4

5

6

7

I

I

Describes lhe main features and

operating øpabilities of the PaneMew

550/900 terminals.

device and compulêr to the BS-232

version ol the PaneMew terminal.

Provides instructions on how to set up

the terminal using lhe conliguration

mode menu.

Descilbes how to coPY

from a memory card.

applications lo or

Describes objects common to many

Shows how to mount the PV550 terminal

in an enclosure or

Shows how to mount tre PV900 lerminal

in an enclosure or

Describes how to connect a 0H485
device and compuler to the DH-485

version of lhe PanelView terminal.

Describes how to ænnect a DH-¡f85

10

Describes how lo connect a Remote uo
Scannerand comPuterlo he Remote UO

version of the PaneMew lerminal.

Troubleshooting and

Maintenance

Remote l/OTeminal
Conneclions

RS-232 Temind Conneclions

DH-485 Terminal Connections

lnstalling the PV900 Teminal

lnstalling the PV550 Terminal

Running APP|ications

Using a Memory Card

Configuration Mode Menu

Applying Power

Terminal Overview

Preface

Tille

11

items are also
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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 details on installing the panelView 550 or
900 terminals in industrial environments requiring compliance with
European Union Directives.

This manual uses the following conventions:
r PanelvTew 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.

r 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 rable lists other pubrications related to rhe panelview
550 and 900 Operator Terminals.

Publlcation Number Desulption
2711.6.0 PanelBuilder 550/900 Conligurat¡on Software User Manual

2711-6.2 PanelVíew 550/900 Slarled Manual

2711-805 PanelView File Transfer User Guide

17704.1 Controller Widng and Guidelines

1770.6.2.2
Data Highway / Data Highway Plus / Data Highway-48s Cable
lnstallalion Manual

For information relating to sLC or pLC logic controllers, refer to
your controller's user manuals.
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Allen-BradleY SuPPort

Preface

Local Product SuPPort

Contact your local Allen-Bradley representative for:

o sales and order suPPort

o product technical training

o warrantY support

. support service agreements

Allen-Bradley offers support services worldwide' with over 75

Sales/Suppoi Offir.r, itZ auttrorized Distributors and 260

authorizËá systems Integrators located throughout the united States

alone, plus Allen-Bradbly representatives in every major country in

the world.

P-3

Technical Product Assistance

IfyouneedtocontactAllen-Bradleyfortechnicalassistance,please
,"ii"* the information in Chapter ll onTroublesltootittg first' Then

call your local Allen-Bradley representative'

$
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1ChaPter

Terminal Overview

Chapter Obiectives This chapter gives an overview of the PanelVew 550 and 900

Operator Terminals.

o intended uses

o terminal types

r PanelView 900 color terminals

o PanelView 550 features

r PanelView 900 features

o DH-4S5communications

o RS-232communications

r Remote I/O communications

r aPPlications

I configuration mode menu

o terminal messages

o printing

r alarm history

o memory card

o function key legends

. accessories and replacement Parts

\)
L¡

lntended Uses You can use the PanelView 550 and 900 operator terminals for a

*iJ" uurir,y of machine control and monitoring applications'

A
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TerminalTypes

1-2 Terminal Overuiew

The table below lists the types of panelVîew 550 and 900 terminals.
The differences in the terminals relate to:
¡ display type (monochrome or color)
o operator input (touch screen orkeypad)
. corrununication ports (RemoteIJO, DH-4g5, RS-232)
o RS-232 printer port

In addition, each terminal is available with either:
o AC or DCpower

The DC versions of the PanerView 550 and 900 terminals are
designated by Ll at the end of the Catalog Number (e.g.,
271 l-B5AlLl, -TgA ll-t).

Gatalog No.

2711.85A1

2711.85A2

2711-BsA3

2711-85A5

2711.85A9

271r-K5A1

2711-K5A2

2711-K543

2711.K5A5

2711-KsAe

2711

2711-T9A2

2711-r9A3

2711.T9A5

2711-T9A9

2711-K9A1

2711-K9M

27f1-K9A3

2711-KgAs

2711-K9A9

2711-19C1

27f1-T9C3

2711-T9C9

2711-K9C1

2711-K9C3

PanelView

lerminal

PVs5O

lr¡lonochrome

PVgOO

Monochrome

PVgOO

Color /A
Keypad

,/
ra

Touch Screen

tz@

Keypad

t/A

Touch Screen

,/a,/

Keypad

tz@

Touch Screen

and Keypad

RS-232
R5-232

(DH.485)
DH-485Rto

Pdnter PortCommunicatlon Ports

lnput
Operator

Publicalion 2711-6.1
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Terminal Overview 1-3

(

PanelView 900
Golor 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 are not

selectable at the terminal.

All color used on the terminal's configuration screens and messages

are fixed and cannot be changed.

t)

üj

!
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1-4 TerminalOveryiew

PanelView 550 Features Figures l. t and 1.2 show the features of the PanelView 550
terminals.

Figure 1.1

PanelVlew 550 Terminal Features (Front)

Keypad Termlnal
Catalog No. 271f.K541, .K542, -KSA3, -K545,.K549

@

o @

louch Scrgen Termlnal
Catalog No. 2711.854t, .8542, -BSA3, -85Á5,.8549
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Cell # 128

(

@

Cell #1

@

@

Cell # 113

<-

Þ

Æìu4

EE
fffiì @@.=o[E

@@ttg,[E]
æ@
@@

MEE
EæG
EM

I

I

Þ
9

3

ír=m

@

Paldrpr gA

@@@@
@æ@@

rmrÍru

G
EE
@

EE
mEI

Publicalion 2711€.,|



i
.rü

ì:i
*ì
'!,!
ìr""

4

Terminal Overuiew 1-5

# Feature Descriptlon

lt
$ì

ì'
ïì,

iiì
jri
L,t

o Funclion Keys (Fl 'Fl0) Use the function keys on keYPad terminals to initiate funclions on

@ CutsorKeys

the terminaldisplay. These keys may have custom legends'

On the keypad & touch screen terminals' the function keys are

optional. io initiate functions, use the function keys andlor touch

screen objects.

Use the cursor keys to move the cursor on displayed lists, to

select a numeric entry obiect, or to enter configuration mode.

0 - I Use the 0 to 9 keys to enter numeric values.

. Use the decimal key to enter a decimal point.

- Use the minus key to enter a negat¡ve value.

(- Use the backspace key to clear entered digils or to

cancel the scratchPad.

J Use the enter key to enter and store a value.

On keypad terminals, initiate the lunction ol a displayed oblect'

such as an ON or OFF push button, by pressing a lunction key

(Fl - F10).

On louch screen & keypad lerminals, initiate the function of a

displayed object, such as an ON or OFF push button, by touching

the screen object. Each interactive screen obiect occupies one or

more of 128 touch cells.

The function keys are optional. To initiate funclions, use the

function keys and/or touch screen objects.

The 128 touch cells (16 columns x I rows) let you initiate

lunctions by touching the screen. lnteractive screen obiects are

aligned with touch cells when the application is created'

@ Numeric Entry KeYs

@ Keypad Terminal DisPlaY

CI Touch Screen Terminal DisPlaY

(r
.L.J

@ Touch Cells

(Touch Screen Terminal)

Publication 2711-6.1



1-6 Terminal Overview

ADAMH ffi

Flgure 1.2
PanelVlew 550 Termlnal Featurce (Back)

@

AC connector shown,
DC connector looksdifferenl.

o

@

Back Vlew
catalog No, 2711.K542, -8542

@

@

@

@

Catalog No. 2711.K549,.8549

@ q

@

@

o

ø

@

@

@

Catalog No. 2711.K5A5,.8545

@

Catalog No. 271t.K543, .BSA3

@

Catalog No. 27ll.K5At, .B5Al

o

@

-E:-----r- Etr

\-
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Terminal Overview 1-7

# Feature Descrlptlon

o
@

Power Connection Terminals Connects lo external power source.

Connects to an SLC controller, DH'485 network, or Wallmount

Power Supply (Catalog No. 1747'NP1).

Connecls to a Personal Computer lnterface Converler (Catalog

No. 1747-PlC) tor transfening applications' Also connects to an

SLC programmer, such as lhe Hand'Held Terminal (Catalog No'

1747-PT1l.

connects to the channel 0 port of an sLC 5/03 or 5/04 controller

for point-to-point DH'485 communications' Also connects to the

nS-ZgZ serial port of a computer for hanslerring applications'

The Channel0 porl is configured for DH-485 communications

using the SLC 500 Advanced Programming Software'

Connects to a controller scanner or sub'scanner on a Hemote l/0

network.

DH-485 Communicalions Port

@ DH485 Programming Connector

@ RS-232 Communications Port

RS-232 Printer/File Transfer Port Connects to a printer '

On Remote l/O terminals this port also connects to the RS'232

serial porl of a computer lor translening applications'

@

@

Remote UO Port

Ø AccessCover

@ Sealing Gasket

@ COMM LED (Green)

@ FAULTLED(Red)

@ Backlight LamP

@ Spare Bulb Holder

@ PCMCIA Card Slot

@ Nameplate Label

Provides access lo the (user replaceable) backlight lamp'

Seals the lront ol the term¡nalto an enclosure ot panel'

lndicates when cornrnunications is occurring.

lndicates lirmware or hardware faults.

Light source lor lhe display backlight. Light transmits lhrough a

fiber-optic bundle to the back of the LCD display'

Stores a spare backlight lamP.

Accepls a memory card which stores applicalions' Terminal

firmware upgrades are provided on a memory card'

Provides product information.

Publicalion 2711€.1



1-8 Terminal Overview

PanelView 900 Features Figures 1.3 and 1.4 show the features of the PanelVew 900
monochrome and color terminals. The monochrome terminals a¡e
not shown but are very similar to the color terminals.

Figure 1.3
PanelView 900 Termlnal Features (Front)

Keypad Termlnal
Catalog No. 27f1-KgAl, .KgA2, .K943, -K945, .K949, .KgC1, .KgC3, .KgCg

o @

@

Touch Screen Temlnal
Catalog No. 2711.T941, .T942, .TgA3, -TgA5,.TgAg, .TgCl, .T9C3, .TgCg

Cell ü 24

@

F
tu

Cell fll

@

Cell# 361
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Terminal Overview I-9

# Feature Description

O Function Keys(Fl . F16)

@ GursorKeys

@ Numeric Enlry Keys

@ Keypad Terminal ÐisplaY

@ Touch Screen Terminal DisplaY

@ Touch Cells
(Touch Screen Terminal OnlY)

Use the funclion keys on keypad terminals to initiate functions on

the terminal's display. These keys may have cuslom legends.

Use the cursor keys to move the cursor on displayed lists, to

select a numeric entry object or to enter configuration mode.

0 - 9 Use the 0 to 9 keys lo enter numeric values.

. Use the decimal key to enter a decimal point.

Use lhe minus key to enler a negative value.

(- Use the backspace key lo clear entered digits or to

cancel the scratchPad.

J Use the enter key to 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 function key

F1 - F16.

On touch screen terminals, initiate the function of a displayed

ob¡ect, such as an 0N or OFF push button, by touching the

screen object. Each interactive screen objæt occupies one or

more ol the 384louch cells.

The 384 touch cells (24 columns x 16 rows) on the touch screen

let you initiate functions by touching the screen. lnteraclive

screen objects are automatically aligned with the touch cells

when lhe application is created.

Publlcaüon 2711{.1



1-1 0 Terminal Overview

Flgure 1,4
PanelVlew 900 Teminal Featurcs (Back)

@

Remole UO Verslons (Catalog No. 2711-K9A1, .K9C1,.T941,.T9C1)

Eottom Vleü Keypad Screen Shown

0H485 Verslons (Catalog No. 2711.K9A2, .T9A2)

Bottom Screen Shown

DH-485 Verslons with RS-232 Port
(Catalog No. 2711.K943, .K9C3, .T943, .T9C3)

Bottom Screen Shown

RS-232 Versions (Catalog No. 271 1.K945, .T945)
Botlom Vleq Keypad Screen Shown

RS.232 Verslons wilh RS.232 Porl
(Catalog No, 2711.K9A9, .K9C9,.T949, .TgCg)

Bottom Vlew, Keypad Screen Shown

Calalog
.T9A5,

BackVlew
No. 2711-T941, .T942, -TgA3,
.T9A9, .TgCt, .rgci¡, -T9C5

@
@

@
@

See lnsets @@@
@@

Ç

@

@

catalog
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Bacft Mew
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Terminal Overview 1-11

* Feature Descriptlon

o
@

@

@

@

Power Connection Term¡nals

Nameplate Label

Reset Button

Seallng Gasket

PCMCIA Card Slot

@ FAULT LED (Red)

Ø COMM LED (Green)

@ DH-485 Communications Port

@ DH-485 Programming Connector

@ RS-232 Gommunications Port

Remote uo Port

RS-232 Pdnter/File Transler Port

Connects to exlernal powor 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'

lndicates lirmware or hardware laults.

lndicates when communications is occurring.

Connects to an SLG controller, DH'4S5 network, or Wallmount

Power Supply (Catalog No. 1747'NP1).

Gonnects to a PersonalComputer lnterîace Converter (Catalog

No. 1747-PlC) for transfening applications' Also connects to an

SLC programmer, such as the Hand'Held Terminal (Catalog No'

1747-PT1).

connects to the channel 0 port of an sLc 5/03 or 5/04 controllet

for point-to-point DH'485 communications. Also connecls to the

RS-ege serial port ol a computer for lranslening applications'

The Channel0 port is configured for DH'485 communications

using the SLC 500 Advanced Programming Software'

Connects to a controller scanner 0r sub'scanner on a Remote UO

network.

Connects to a Printer.

0n Remote VO terminals lhis porl also connects to the RS'232

serial port of a compuler lor transfening applications'

\

,,flt
@

@

i¡
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1-'t2 Terminal Overview

DH-485 Communicat¡ons
(2?1 1.8542,.8543,.K542,-K543,

-T942,-T943,-K9A2,.K943,.K9C3,.T9C3)

PanelVlew 550 Temlnal

BS-232 Pdnler Poñ
(43 verslons only)

The DH-485 versions of the PV550 and PV900 (rnonochrome and
color) terminals communicate with extemal devices through either
the DH-485 comrnunications port or the DH-485 programming
connector. Both are electrically isolated, the difference is in the
connector type.

PanelVlew 90llTemlnal

DH485
Conmunlcations Poñ

R9232 Pdnter Poil
(43/C3 verslons only)

0H.485 SLC
Plogramming Connector

DH-485
Gonmunlcallons Port

DH.485 SLC
Programmlng Connector

i_-l

The A2 versions (2711-85A2, -K542, -TgA2, -K942) of the

DH-485 tenninal 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

o enter/modify SLC programs

Use the DH-485 Communication Port to connect the terminal to:
o SLC controller
. DH-485 network

o Link Coupler Isolation Module (Catalog No. 1747-AIC)

. SLC 500 V/allmount Power Supply (Catalog No. 1747-NPl )

Use this power supply when transferring PanelView applications
between a terminal and a computer without an SLC connected. The
power supply provides power for DH-485 communications.

The A3 and C3 versions (271l-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.

l^La-+^¡ Q 'l^-^-:L^- +L^ nû /O< ^^**,.-l^^+i^- ^-¡l^-^ ^-lvr¡qylgr u gvJlrtuvù rl¡v ut¡-TuJ lv¡rt¡¡tq¡l¡v4tr\rr¡ vPL¡vrrJ 4!¡u

required connections.

€
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Terminal Overview 1-1 3

RS-232 Gommunicat¡ons
(271 1.85A5,-8549,-K545,-K549,

-T9A5,.T9A9,.K945,-K949,-K9C9,-T9C9)

PanelView SS0Ïermlnal

RS-232 Prlnter Porl
(49 vers¡ons 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 900 Teminal

RS.232 Prlnter Port
(49 versions only)

RS-232
Communlcations Port

RS.232
Gommunlcations Port

(
14..'Ll

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 st-c 5/03 or 5104 controller (channel

0 Port)

o download/upload PanelView applications.

The A9 and C9 versions (271t-8549, -K549, -T949, -K9A9,

-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.

ffiffi
o

æ

ooooo
oooo

ooooo
oooo
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1-14 Terminal Overview

Remote l/O
Communications
(271 1.B5A1 

"KsAl 
¡K9Al,'T941'

-TgCt,-KgCt)

The Remote VO versions of the PV550 and PV900 (monochrome
and color) terminals communicate with a PLC or SLC
controller/scanner through the Remote VO port.

PanelVlew 900 Termlnal

Remote UO Poû

R9232Pod

The Al versions (2711-B5Al, -K5At, -K9Al, -T9Al, -T9Cl,
-K9Cl) of the Remote I/O terminal have a Remote 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 VO scanners

¡ transfer application using Remote I/O Pass-Through

Use the RS-232 Port to either:
o transfer PanelView applications between â computer and the

terminal using a direct connection.

o connect a printer that supports the IBM enhanced character set.

Chapter l0 shows required connections.

PanelVlew 550Îemln¡l

Femola UO Poñ
RS-232 Port

e

æ

ooo

ooooo
oooo
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Terminal Overview 1-15

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.

G\!r' Aht9radcy Pn¡îil g0

CONEIGURATICN ¡'ODE

E
F:

¡Ì/!
sr:l í:"älå | "X ,.ì,.

I t gso !E6

lEFyitrÀi:llÞ

IFIIiI:P SEîJ?

[3GG
GG=
Et3[3
GæG
EË]

[EB@@@EEGtr .-EEMMæ@EË} * Ë

Refer to Chapter 3 for a description of terminal functions you can
perform with or without an application loaded.

If an application is loaded, the terminal displays the application's
startup screen. For example:

Ærrü Alar&a&y Pi.ffn g0

EEES
t3mm
G[38
EEES

t-Fl

GG]Gl@@trlCãtrGÌ çrEÌ¡=r
E] E] G! @ El E¡ EI E¡ I¿¡EIC:¡

.El 
',

EO¡r

Òt

r9il(

ll(Ë
F-HM EI

Noter 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).

\
LJ
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t-16 Terminal Overuiew

Touch Screen Terminal Opelation

Applications created for touch screen terminals are conuolled by
touching an object on the screen.

PanelView 550 Keypad and Touch Screen Terminals support both

touch and function key input.

¡| ATTENTION: Do not press multiple touch screen
t|. obiects at the same time. Pressing multiple objects

t I\ siñrultaneously may result in uni-ntendeå operätion.el fr
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.

Æ\
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Configuration Mode Menu

Terminal Messages

Printing

Terminal Overview t-17

From the configuration Mode menu on the PV550 and PV900

terminals you can:

r select a terminal language

¡ upload/download applications with a memory card

. set or display serial communication parameters

¡ select preset values

o obtain terminal and application information

I adjust screen parameters

. set time and date

. set printer parameters (for terminals with RS-232 printer port)

. 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 lEì and right E-l arrow keys'

chapter 3 describes all operations on the configuration Mode menu-

Terminal messages:

¡ display the status of an operation

o indicate minor faults, errors or numeric entry mistakes

o display operator PromPts

o display elrors that prevent further operations'

Appendix B describes terrninal messages and provides a list of

recommended actions.

Panelview terminals equipped with an RS-232 printer port can print:

r triggered messâges in a message display

o triggered states of a multistate indicator

o alarm messages

o alarm history

Print attributes for objects are defÏned in the application'

AnyprinterthatsupportsthelBMenhancedcharactersetcanbe
connected to the RS-232 printer port.

Publ¡catìon 2711-6.1



1-1 I Terminal Overview

Alarm History Terminals with V2.0 firmware support an Alarm History to record
triggered alarns. The Alann History records information on as

many alarms (up to 100) that the terminal can hold in nonvolatile
RAM. The number of alarms stored in the history is configured
using the PanelBuilder software.

The Alarrn History records the following data for each alarm:

r acknowledge indicator

Ø = Acknowledged Alarm
g = Unacknowledged Alarm

I = NoAcknowledgeRequired

o alarm date and time

o acknowledge date and time

¡ alarm trigger value

r 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 Builder software)

(
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Terminal Overview 1-19

Memory Gard An optional256K (Catalog No. 2711-NMll) or lM memory card

(Catalog No. 271l-NMl2) allows you to store, load and transfer

application files between terminals or cornputers. The ca¡d loads in
the back of the terminal with the key slot on top as shown below-

Key Slot

Connector Sockêts PCMCIACaTd Slot

A.B logo on rlght side

Note: The back of the PV900 terminal is shown above. The location

of the PCMCIA card slot on the PV550 terminal is similar.r)
tu AT:IENTION: Explosion Hazard - Do not install or

remove memory card, replace lamp, or connect or
disconnect equípment unless powelr has been switched
off or the areá ii known to be non-hazardous.

Publication 27116.1



1-20 Terminal Overview

Function Key Legends

5 Slots lor
Legend lnserts

Function Key Legend Kits are available to create custom labels for
the function keys of a PV550 or PV900 keypad terminal. Use custom
labels to identify keys associated with screen objects.

. PV550 Function Key Legend KÍt (Catalog No. 2711-Ml)
Contains 5 inserts that are preprinted on one side with the labels
Fl - Fl0. Create cusrom labels on the blank sides of the inserts.

o PV900 Function Key Legend Kit
(Catalog No.27ll-NF2A for Monochrome, -NF2C for Color)
Contains one insert that is preprinted on one side with the labels
Fl - Fl6. Create custom labels on the blank side of the insert.

€

\
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Terminal Overview 1-21

Accessories and
Replacement Parts Table 1.4

Accessories

Item

Conliguration Sottware

PanelBuilder 550 to 900

Software Upgrade

Funclion Key Legend Kit

Memory Card

Antiglare Overlay

PanelView File Transfer

Utilily

PIC lnlerlace Converler

Wallmount Power Supply

Link

DH-485 Operating and

Programming Cable

RS-232 Cable

Descrlptlon

Windows based sottware requked lor creating PV550 applications on a

computer.

Windows based software required lor creating PV550 and PV900

applications on a

Upgrades PanelBuilder 550 sottware to PanelBuilder 900 Software

you to create applicalions for both the 550 and 900 terminals.

5 legend inserts lor the PV550 terminal. The inserts are preprinted on

one side wilh the function key labels Fl- F10 (2label positions on each

Create custom labels on the blank sides of the inseds'

One legend insert lor the PV900 keypad (monochrome) terminal. The

insert has preprinted function key labels (Ff -Fl6) on one side. Create

custom labels on lhe blank side.

One legend insert for the PV900 keypad (color)terminal. The insert

has preprinled lunction key labels (F1-F16) on one side. Create

custom labels on the blank side.

Blank 256 Kbyte memory card lor storing and lransfening PV550 or

PV900 applicalions.

Blank 1 Mbyte memory card for storing and transferring PV550 or

PV900 applicalions.

Sell-slick antiglare filter for reflection of display window.

Transfers .PVA application liles between a DH'485 PV550 or PV900

terminal and a computer from the DOS environment. Does not rcquhe

Microsoft Windows.

Converls RS-232 signals lo/from RS'485 signals. Use lo transfer

PanelView applications between a DH'485 terminal and a personal

computer

Provides power for DH-485 communications when an SLC or network

ís nol connected and supplying power.

Links devices on a DH-485 network.

6 foot (1.83 meter) cable connecls a DH'485 PV550 or PV900 lerminal

1o an SLC or DH-485 network.

I foot (0,30 metefl cable connects DH'485 PV550 or PV900 terminalto

an SLC or DH-485 network.

20 foot (6.1 meter)cable connecls DH485 PV550 or PV900 terminalto

an SLC or DH-485 network.

16.4 foot (5 meter)cable connects an RS'232 PV550 or PV900

terminallo the Channel 0 porl ol an SLC 5/03 conlroller or the RS'232

port ol a computer. Each cable end has a 9'pin female, D'shell

conneclor.

32.7 tool (10 meler) cable connecls an RS'232 PV500 or PVgOO

terminal lo lhe Channel 0 port of an SLC 5/03 æntroller or lhe RS'232

port of a computer. Each cable end has a 9'pin female, D'shell

conneclor.

10 loot (3 mete| cable connecls an RS'232 PV550 or PV900 terminal

to the Channel 0 port of an SLC 5/03 controller or lho HS'232 poft of a

computer. Each cable end has a 9-pin female, D'shell connector.

Shielded, 3-conductor cable (Belden 9463) for connecting a Hemote

UO PV550 or PV900 terminallo a Remote l/O network.t/t/1770-CD

,//2706-NC13

ttt,2711-NC14

t/2711-NC1g ,/

tl1747-C20 t'/t

t/t1747-C11

,/1747-C10

1747-AlC

1747-NP1

t/1747.P1c

2711.N07

2711-NV4 t/

t/t2711-NMl2

2711-NMl1

2711-NF2C

2711-NF2A t/

2711.NF1

2711-ND2ND3

2711-ND3

2711-ND2

PV900PVs50Catalog No.

Remote VO Cable

Publhalion 271t-6.1



l-22 Terminal Overview

2711-NP2

tz22112448.03

2711.NHì

tl2711-N82

271f-NL2

2711-NLl

PVg00PVs50
Replacement

Peü No,

Table LB
Replacement Parls t

Item Descrlptlon

Replacement halogen backlight lamp lor the PVS50lerminal.

Provides for the LGD display.

for the PV900 color terminal.

Feplacemenl realtime clock moduþ for the PV550 terminal (Sedes

D or earlier). Module conlains an internal lithium

Replacement real lime clock module for the PV900 lerminal (Series

E or later). Module contains an inlernallilhium

Terminalblæk type connector plugs ¡nto the Remote l/0 port 0f a

PV550 or PV900 terminal.

Set of 6 mounl lorthe PV900 terminal.

Backlight Lamp

RealTime

Clock Module

Remote l/o
Conneclor

Panel Mount

ç
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Chapter Objectives

Wiring and Safety
Guidelines

Connecting AC Power

Applying Power

This chapter shows how to apply power to the PV550 and PV900
terminals, including:
o wiring and safety guidelines

¡ connecting AC power
o connecting DC power

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 more than 15 Amps.

o route incoming power to the terminal by a separate path from the
communications cable.

ATTENTION: Do not run signal wiring and
power wiring in the same conduit.

r 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).

The table below shows the AC electrical ratings for the PV550 and
PV900 terminals.

Temlnal Power

PV55O 45 VA muimum

PV900M and PV900C 110 VA maximum

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 to 264V ac,

47 to 63 Hz

85 lo 264V ac,

47 to 63 Hz

Supply Voltage

Publication 2711-6.,l
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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

earth conductor.

t

¡| ATTENTION: The PV550 terminal is designed for
t]\ safe use when installed in a NEMA Type 12,13, 4X

¿i\ 
(indoor use only), IP54 or IP65 rated enclosure.

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 PV550 terminal at the 3-screw
terminal block (fixed).

ATTENTION: Improper wiring of the power
terminals may result in voltage at the communication
connector shells. Refer to figure below when wiring.

,€

l2fll240V ac,3 Wirc,
U.S. Color Code

f 20/240V ac,3 Wr!,
European Harmonlæd

Color Code

LI

Erovrî

8luð

tGNDr

i@lit-i
Eadn)

GrDðrúYelowGm
Grlrtndl

!

/1\ ¡tñEÎ
ffi

Publication 27f l-6.1
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Applylng Power 2-3

,ii,:¡)

,$J"-

PanelView 900 AC Power Connections

The PanelView 900 terminal is an IEC ll3l-2Equipment Class I

device and requires you to connect ¡5g(Ð Grotective Earth) terminal
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
or disconnect equipment while circuit is live unless
area is known to be non-hazardous.

Connect the power source to the PV900 terminal at the 3-screw

terminal block (fixed).

^, 
ATTENTION: Improper wiring of the Power

tl terminals may result in ioltage althe corirmunication

¡f\ 
conn""tor shéus. Refer figurãbetow when wiring.

Power Terminal
Block
(lixed)

120/240V ac, 3 Wke,
tl.S. Color Codt

l2llr240V ac
3 Wire, Europgan Harmonlæd

Color Code

Gmund) Earh)

To Power Source

I
o

To Power Source

Publication 2711-6.1
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24 Applying Power

Connecting DC Power TheLl versions (e.g., Catalog No.27lI-KSAILL -T9AlÐ 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 intemal fuse protect the

terminals from reverse polarity and over-voltage conditions.

TermlnalType Power

PV550 12 Watts max. (0.54 @ 2aV dc)

PV9OOM 24 Watts max. (2.7A@ 24V dc)

ATTENTION: Do not connect the PanelView
terminal to an AC power source. Connecting to an AC
power source may damage the terminal.

ATTENTION: The PanelView terminal is designed
for safe use when installed in a NEMA Tlpe 12, 13, 4X
(indoor use only), IP65 enclosure.

(

18 lo 30V dc

(24V dc nominal)

18 to OV dc
(24V dc nominal)

Supply Voltage

t

\
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Applying Power 2-5

)

Power
TerminalBlock

(fixed)

PV550 Termlnal

./I\

PanelView 550/900 DC Power Connections

To 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.

PV900 Terminal

Keypad lermlnal shown,
Touch Sòreen Terminal is similar.

Power
TerminalBlock

(fixed)

./a\

Eanh Ground
DC Negalive
DC Pos¡tive Eadh G¡ound

DC Negalive
DC Posilive

æ

ôôc)
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2-.6 Applying Power

Power-up Sequence When resetting or applying power to the PV550 or PV900 terminal,
the terminal runs a series of self-tests. The initial display 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 PRUFEN
VERIFICATION AUTOTESTo

I
I

Sell-test
Number

For DH-485 and RS-232 Terminals

o If an application is loaded, the terminal displays either the:

screen present prior to reset or power down

startup screen

¡ If no application is loaded, the Configuration Mode menu appears

. PV900 XeypadTermlnal

Note: ïhe Resel Video button (F1 5 key) does not appear on PV550 terminals.

\

€

CONE.IGIJRATION MODE

Run
Mode

ReseÈ
vldeo

PRESET OFERATTONS
TTFII'IIIJÀt TNFO
SCREEN STTUF
DÀ,TEITIME
PRINTER SETUP

lr,ilcj:- l- I.lt, :E,'i'lI1-

Ft5

É'8

E2 C
C'¡mrn Fau]'t
LED LED

Publicallon 2711€.1
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Applying Power 2-7

Remote I¡0 Setup

R¿ck *: lfFll|octat R¡ck size
Stårting I'lodule Group:

P¿ss-Throush En¿bled:
Låst Chåssis:
Block Tn¡nsfer Time out:
B¡ud R¡te:

For Remote UO Terminals

An out-of-box application screen opens that lets you set Remote UO
parameters for the terminal. This screen is only available for initial
setup. Once an application is downloaded, the Remote VO setup

screen is erased.

R€úot€ I/O SÊtr.¡¡)

r¡*., lH¡u3

lrct lla:

Stûllll todulr Scoq:

¡.s¡-ft¡o$ trôlcd3

lßt Cù61¡:

lld t¡tl!

ET

E2

P3

F4

F5

F6ã7 .5rf

No

Yes

9.r
Ll4

PV900 Keypad Term¡nal

Options

0to76

il4,1n,U4, Full

0,1 2,3 4,5 6,7

Yes or No

Yes or No

0 to 60 seconds
(0 is the default)

Baud Max Cable Lengf¡

PV550 Temlnal

Press lhls Function Key

on Terminals

PV550

J

F1

F2

F3

F4

F5

57.6K (defaull)

115.2K

230.4K

10,000 feet

5,000 feet

feet

57.6K
0

No

Yes

Ø'L
L/4

Sets the baud rate at whicù lhe terminalwill

communicale on the Remole UO network.
Baud RaleF6

Specifies a timeoul value lor block transfers. Each

key press displays a different value.Block Transfer Timeout

Specilies whether the terminaloccupies lhe last

module group in its assigned rack.

Only applies to PLC2 controllers.

Last ChassisF5

Pass-Through Enabled
F4

Enables or disables Pass-Through. Pass-Through

allows you to transfer applications between a

computeron the DH+ network and a terminal on üe
Remole l/0link. A PLCS conkoller passes the dala

between lhe 2 networks.

Sets the starting module group number of lhe lerminal

in the assigned rack. Each key press displays a

different module group.

Stailing Module GroupF3

Sets the rack size of lhe teminal. Each key press

displays a different size. The lerminaloccupies a

single rack.

Rack SizeF2

Sels the rack address ol lhe terminal on lhe Femote

l/O network.

On PV550: Press J to open lhe scratchpad. Enter

lhe rack address and press J again.

On PV900: Press Fl to sel the rack f and lhen use

the up and down arow keys to select an address.

Rack #F1

PV900

Descdption
To set lhls Remole

U0 Parameter

F6

Publicalion 2711{.1
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24 Applying Power

tlt¡.t.

Resetting the Terminal Resetting the terminal re-initializes the PV550 or PV900 terminal
(same as cycling power).

PanelView 550 Terminals

To reset the PV550 terrninal:

Simultaneously press the left arrow F, right arow Ffil and enter

f'ìãl 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.

r If you press the left lEl and right alrow lFî1 keys before the

enter lF=Fll key, the Configuration Mode menu appears.

o If you press the enter f'='¡-iì key before 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.

(

,(

^l ATTENTION: Use a pointed object to press the Reset

¿s å#""!; R: i"#''ålhe 
tip ora pðncil' giaphite mav

RESET Button

F
r'i¿*
$i
1:

ì¡
ì1.

iil
\:
,{i

Ë
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Glrapter 3

Chapter Objectives

Application Settings

Gonfigurat¡on Mode Menu

This chapter describes terminal functions you can access on the
Configuration Mode menu.

o application settings

o accessing the Configuration Mode Menu

o selecting a language

o meffiory card transfer

o DH-485 communication setup

o Remote UO communication setup

o preset operations

o terminalinformation
o time and date setup

o screen setup

o printer setup

Confîguration 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 Terminal Setup

dialog of the PanelBuilder software.

fEIl lrsg downloaded configuration set,Eings

In addition, the application may allow the controller to change the

following while an application is running:

o time and date

o cunent display screen

o piloted control lists

/r
'üJ
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3-2 Gonfiguration Mode Menu

Accessing the
Configuration Mode Menu

From the Configuration Mode menu you can:

o select a terminal language

o upload / download applications with a memory card

. set or display communication parameters

¡ selectpresetvalue options

o obtain terminal and application information
o make screen adjustments

o 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 arrow I

and right anow lFFl keys on the terminal keypad.

To access Configuration Mode on PV900 touch screen terminals:

. press the Goto Config. Screen button that the application designer
placed on an application screen or

. press the filled box that appears in the lower right corner of the
screen during power-up

The Configuration Mode menu looks like this:

PV900 Ksvoad Screen shown
Otlær Dþhys a¡e ¡lnrllar

Ç

Cursor

Funcllon Keys do not appeaÌ on
PVSXI Touch Screen Termlnals

CONFTGURI\TION MODE

Run
I'lode

Reset
Vfdeo

ÎERMINÀL TNFO
SCREEN SIIUÞ
DÀTE./TIME
PRTNTIR SEÎUP

ET OÞERÀFTONS
,.tl,tì;ìiI t,llr-(l' I¡llJ :lÊTtlF

L-il.1/lll!
'rjll;| -1ii:

-- I i I-,1 r,i.
Lì:'t.t.:ìi.¡

i- rll,;iJ.. ì:

F15E2 c
F

Comm Fau].t
LED T,ED

Publication 271f .6.1
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Configuration Mode Menu 3-3

I
Operations List

Select an operation using the up lFñl or down fffi arrow keys. Press
(keypad terminals) or El (PV900 rouch screen terminals)

to enter the selection

Language Button [F8]

The Language button, [F8] key on keypad terminals, displays the
language menu.

Run Mode Button [F2l

The Run Mode button, [F2] key on keypad terminals, runs the loaded
application.

Reset Video [F15¡ - PV900 Terminals Only

The Reset Video button, [Fl5l 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
operâting state of the terminal. The operat¡ng states vary for DH-485
and Remote VO communications.

Table 3.4
DH-485 LED lndlcatlons

LED lndlcates

Comm Normal state.

No communicalions established.

When power is lhst applied

Normal stale.

Hardware is functioning but no application file is

loaded or the current ts

Table 3.8
Remote l/0 LED lndlcatlons

tED lndlcates

Comm Normal slate.

No communications.

PLC Gontroller is in mode.

When power is lirst

Normal slate.

Hardware is functioning but no appliætion file is

ts

Fault

l

Blinking

No Fill

Flashing

Blinking

Solid Fill

This pattem:

Blinking

No Fill

Flashing

Blinking

No Fill

Solid Fill

Thls pattern:

Faull

loaded or lhe cunenl
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H Configuration Mode Menu

Selecting a Language Press the Language button, IFSJ key on keypad terminals, from the

Configuration Mode menu to display the Language Selection screen.

v
ct¡es MenIl aus

Scagliere ItaJ.iano
Escoger Españo].
SeIecÈ Englísh

en
I

^
lr,.,r: r i' rli, ri I

PV900 Keypad Scræn shown
Oüer Dtsplays are s¡m¡lar

The terminal supports 5 languages:

o French

o German

o ltalian

. SPanish

o English

Language Llst

Setect a language using the up Ffil or down IFTÌ arrow keys. Once

selected, all configuration screens and terminal rnessages 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 terminals

)

€

I
\
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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
Other Displays are slmilar

Memory Card Listing [Fl]
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 cunent application in the terminal to the memory card.

Erase / Format Card [F4]

Erases and formats the memory card. This function deletes all
applications from the card. 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 [Fl0] key on PV550 terminals
o or the [Fl6] key on PV900 keypad terminals

ii' )

!
$i
ii

i

-ir
1::

L'¡

),bJ

######*#####

.APPLICATTONS ON C.ã.RD

F2 ResLore from Card

F3 Save to Card

F4 Erase ,/ Formatr Card

F1

jì'

:r

ri

I
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ffi Configuration Mode Menu

DH-485
Communicat¡on Setup

Select Communication Setup from the Configuration Mode menu, 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:

o 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 immediately after an application is downloaded.

DH-485

Ma>r Node:

Node:

Baud:

*# F1

î2

F3

#+

L9200

CÞfnln
¿ED

FauIt
LTD

PV9llO Keypad Screen shown
Other Dlsplays are slmllar

(

I
i¡:
ii:

T

ìi
i!

-(l

iiì

!!
L

.r

i:

!r
iil

¡¡

Max Node [F1]

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 sereen terminals, press the enter key on the scratchpad.) If you
enter a value greater thân the maximum node address, the value is
accepted and the rnaximum node address is updated. A node address

change takes effect immcdiately.

Baud [F3J

Steps through the available baud rates: 1200, 2400, 9600, or 19200

with each key press. A selected baud rate takes effect immediately.

Publication 2711-6..|



Configuration Mode Menu 3-7

Hemote UO
Communicat¡on Setup

Comm LED

Pattern Indicates

Solid Fill Normal operating state,

No communicalions established.

Note: The Comm LED momentarily flashes when power is first applied.

Fault LED

Pattern lndlcates

No Fill Normal operating stale.

Blinking Hardware is functioning but no application file is loaded or lhe

current ts

Exit

To return to the Configuration Mode menu:

. press the Exit button on touch screen terminals
o or the [Fl0l key on PV550 terminals

. or the [Fl6l 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 VO settings are configured with the out-of-box application
provided with the terminal (see Chapter2) or from the PanelBuilder
Software. All settings on the RIO configuration screen are read
onl¡ except for baud rate.

The bauci 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 tire baud rate, after an

application is downloaded, takes effect immediatety.

RIO

Rêck lfu¡dre¡;

configuratlon

Rêck slze:
srårElng GrouP:

Pâss-Throuqh Enablcd:
tâst Chåsel.s !

Eêud!

3

Ful.1

or1
YèS

Yes

115.2K F3

flÐ

PV900 Kevoad Screan shown
Oth$ Dlsþhys are slmllar
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H Configuration Mode Menu

Rack Number (r6ad only)

Displays the current rack number (0 to 76 octal) of the terminal.

Rack Size (read only)

Displays the cunent rack size of the terminal. The terminal can

occupy ll4,ll2,3l4or aFull rack.

Starting Group {read only}

Displays the starting module groupof the terminal: 0,1 2,3 4,5 6,7

Pass-Through Enabled (read only)

Enables/disables Pass-Through. V/ith Pass-Through enabled, you can

transfer applications between a cornputer on the Allen-Bradley DH+
network and a terminal on the remote VO link. A PLCS 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 [F3]
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 maxirnum 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

. or the [Fl6] kev o'r 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:

r values provided by the PanelView application, or
r last values entered from terminal prior to a reset or Power down.

t

€

Preset Operations
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Configuration Mode Menu 3-9

#,
'ü-t

PRESE,T OPERATTONS

Key Repeat
Rate

1OOO mg

E7

Key Repeêt,
Delay

Restêrt Uni¿
Ànd

Load Values

2O0 rns IF1 F15

*i"Ìi$:tül:ifüt,
Power-UpWith:

Displays the current power-up selection. Use the up lEl and down
iFTjl 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.

Hestart 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 ßepeat Rate [F4 - PV900 Terminals Only
Press the Key Repeat Rate button, [F7J ke¡ 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 Termlnals Only
Press the Key Repeat Delay button, [Fl5] 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 [Fl0] key on PV550 terminals

o or the [Fl6] key on PV900 keypad terminals
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3-10 Configuration Mode Menu

Terminal lnformation Select Terminal Info from the Conñguration Mode menu to display

basic terminal information.

TERMINAL INE'O

BooË: **###tl##t***

Flrm$rare: *#**n#**##*#

Hardware:
* * *#,þ # ##**#** # # #** ** ** # # lt*# **# # # ll * #* **

Filena¡ne: *****tl******

*#**#*#*#*** Bytes Used

##*å##+##**# B)¡ses Frêe

PV900 Keypad Screen shown
Other Displays are sln¡lal

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 (KP)
Touch Screen (TS)

Kelpad and Touct¡ Screen (TS KP)

Communicaeions Port (P0.485, Pl.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 *,È,*,r,¡*'t*.

o Bytes Used displays the number of bytes used by the loaded

application.

o Bytes Free displays the number of bytes available.

Exit

To return to the Configuration Mode menu:

o press the Exit button on touch screen terminals

o or the [Fl0J key on PV550 terminals

o or the [Fl6] 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.

Dale and llme fomats dlsplayed
nol aflected by the lormat spælfled ln

here are
an

tu

PV9fXl Kevoad Screen shown
Oher Dísþhys are simllar

Setting the Time

Use screen buttons (touch screens) or function keys to set the time.

On PV550 Press to

Hours button Sel cunent hou¡

Minules button [F7]Key Set minutes

Seconds button Set secrnds

An entry scratchpad is displayed for each setting. Use the terminal

keypad to enter the values. Press lFãl 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

Year button [Fll Key Set current yeal

Monlh button [F2]l(ey Sel monlh lo 12)

button Set to 31

An entry scratchpad is displayed for each setting. Use the terminal

keypad to enter the values. Press f=='Fl after each entry.

All changes take effect immediately.

Exlt

To return to the Configuration Mode menu:

o press the Exit button on touch screen terminals

. or the [FlO] key on PV550 terminals

o or the [Fl6] key on PV900 keypad terminals

F10

î2 F3F1

TIMEDA'TE

F11

HH:MM:SS PM

F9

I*d.,t/ DD,/yyyy

Seconds button fFlll Key

Minutes button [F10] Key

Hours butlon [F9] Key

On PV900 Press

:l

¡:
I
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3-12 Configuration Mode Menu

Screen Setup Select Screen 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

SÊFTETr{ STTLIP

F3 4

F7 F9

l_ ¡:'nt i. a:.t
f-lp

E a'-[, -
L ¡. !l-'t

t_lft

f,'; '..,;.¡..:.¡
l.l i dEË,

E: a,-[' -Lr!Ft
Lrf f

l_.¡:rnt l- A5.t
fl,:'t¡Tr

Fl'=..:.,= t
I .l r ,l Ë.,:,

ATTENTION: Certain settings may make viewing
the screen difficult. Do not exit this screen until thè
viewing adjustments are acceptable.

Backlight 0n [F2l / Backlight Off [n]
Press Backlight buttons, [F2] and [F7] keys, to control the backtight.

Contrast Up [F3]/ Contrast Down [F8]

Press Contrast buttons, [F3J and [F8J keys, to change the contrast of
the display. Repeat for more or less contrast.

Reverse Video [Fa]

Press Reverse Video button, [F4] key, to toggle reverse video (light
text / graphics on a dark background).

Reset Video [F9]

Press Reset Video burton, [F9] key, to reset the display to normal
(default settings).

The [F9] key is also acrive on rhe Configuration Mode menu. If the
screen is set to a non-viewable setting, press the left arrow fEJl and
right arow iFÏll keys simultaneously on the terminal keypad. Then
press [F9] to reset the screen.

Exlt [F10]

Press the Exit button, [FlO] ke¡ ro save the display sertings and
return to the Configuration Mode menu.

,€
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Configuration Mode Menu 3-13
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PanelView 900 Screen Setup

ATTENTION: Certain settings may make viewing
the screen difficult. Do not exit this screen until the
viewing adjustments are acceptable.

Normallnlensity [Fl]
Press the Normal Intensity button, IFU 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 [F2l

Press the Video Mode button, [F2] 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 [F3]

Press the Screen Saver Mode button, [F3l 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.

l

,LJ

l0 rin.krerse

ReseÈ
vLdeo

füro lodè

SCREEN SETUP

tu

1lÈoùt.

edêBdÈlotrrl

Eì- i I
i; ti
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3-14 Configuration Mode Menu

rl
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tì:
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Screen Saver lntensity [Fsl

Press the Screen Saver Intensity button, [F5] 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 Conditioner Mode [F6l - PV900 Monochrome Termlnals Only

Press the Screen Conditioner Mode button, [F6] key on keypad
terminals, to enable or disable the screen conditioner. This
parameter lets you set a daily schedule for conditioning 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 Conditloner Hour [Ffl - PV900 Monochrome Terminals Only

Press the Screen Conditioner Hour button, [F7] key on keypad
terminals, 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 [F8] - PV900 Monochrome Terminals Only

Press the Screen Conditioner Minute button, [F8] key on keypad
terminals, to specify the minute at which to start the screen
conditioner. The time is adjusted in steps with each key press: 0 - 60.

Reset Video [F151

Press the Reset Video button, [Fl5] key on keypad terminals, to reset
the display to noffnal (default settings).

Note: On keypad terminals, the [Fl5J key is also active on the
Configuration Mode menu screen. If the screen is set to a

non-viewable setting, press the left anow lõ and right arrow iFl
keys simultaneously. Then press [Fl5] to reset the screen.

Exit [F16]

Press the Exit button, [Fl6] key on keypad terminals, to save the

display settings and return to the Configuration Modê menu.

q
+:

i..i:

t;.'l

j'i:

Ê
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Configuration Mode Menu 3-15

Printer Setup Select Printer Setup from the Configuration Mode menu to set

parameters for those terminals equipped with an RS-232 printer port.

Any 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.

Page format parameters for printing are defined in the Terminal

Setup dialog and downloaded with the application.

PV9ül Keypad Screen shown
Othet Displays aÌe slmllar

Handshaking [Fl]

Press the Handshaking button, [Fl] on keypad terminals, to specify

the type of handshaking used by the RS-232 port.

o None (initial default)

r Hardware

o 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:

r Parity (Even or Odd)

o Data Bits (7 or 8)

. Stop Bits (l or 2)

Baud Rate [F3l

Press the Baud Rate button, [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,

2400,4800,9600, 19200. The initial default is 9600.

None I D¡ta Sits
¡ Stot litg

1200

Top Of
Form PrinÈingr

F10E9

F1

B¿üd ¡åtÈ

PRINTER SETIJP

F

com¡nic¡lio¡

E2

Ìort lodÈ

t.' .- T
irl ¡:

Publication 2711-6.1



3-16 Gonfiguration Mode Menu

Top of Form [F9]

Press the Top 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 of Form button is pressed.

On powerup, the printer is automatically set to top of form.

Port Mode [F10]

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.

Exlt [Flô]

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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Chapter 4

Chapter Objectives

Loading Application
from a Memory Card

Using a Memory Gard

This chapter describes how to transfer applications between the
PanelView terminal and a PCMCIA memory card.

o loading application from a memory card

o loading application on a memory card

For details on transfeming 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 terminal from a
mernory card.

Funclion Keys do not appear on
PV90{l Touch Screen Termlnals

¡| ATTENTION: Explosion Hazard - Do not installor
,t remove memory caid unless power has been switched

¿f\ 
off or the area É known to bd non-hazardous.

qt
To load an application from a memory card:

1. Install the memory card in the terminal.

If the terminal does not have an application loaded, the

Configuration Mode menu automatically appears. Skip step 2.

2. Open the Configuration Mode menu by simultaneously pressing

the left lEiì and right lF- il arrows (on keypad terminals) or the

Goto Config. Screen button (on touch screen terminals).

Note: PV5S0lerminals do not have a Reset Video button (F15 key)

CONE'IGIJRATION MODT

MEIVJORY CÀRD

PRESET OPTRÀTIONS
TERMINÀTJ INFO
SCREEN STTUP
DÀTE/TIMT
PRTNTTR STTUP

Run
Mode

Reset
vl.deo ConEí Fau1tFr.5î2

F8

LID LED

co
'i
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Þ2 Using a Memory Card

3. Select Memory Card and press Enter æ1.

######*##*#*

ÀPPLICATIONS ON CÀRD

E'1

F2 ResÈore frorn Card

F3 Save tso Card

F4 Erase ./ E-ôrmat card

PV90{l Keypad Shown
0lher Dlsplays are Slmllar

4. Press Memory Card Listing, [Fl] on keypad terminals, until the
application file you want to load is displayed.

5. Press Restore From Card, [F2J key on keypad terminals, 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

\Mhile the transfer is in progress, the terminal displays the status.

E'II,E TRANST'ER STATI,S

OB 508 100t

##* Percent Complete

Inprogress...

6. \ilhen the transfer is cornplete, the PanelView terminal checks the
validity of the application, resets and runs the application.
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Using a Memory Card 4-3

Loading Application
on a Memory Card

This section shows how to load an application in the terminal onto a
memory card.

Ib transfer an application to a memory card:

^, 
ATTENTION: Explosion Hazard - Do not install or

tl remove memory caid unless power has been switched

¡f\ 
offor the area ii known to bénon-hazardous.

l)ii, ,l
'{É"t

1. Install the memory card in the terminal.

2. Open the Configuration Mode menu by simultaneously pressing

the left ffi ¿¡d right El arrows (on keypad terminals) or the

Goto Config. Screen button (on touch screen terminals).

CONE'IGIJRJq'TION MODE

E'g

î2 Run
Mode Ft5 Reset

vldeo
c

CÕ¡nrn Fault
LED LED

PRESET OPTRLTIONS
TERMINå,I. INFO
scßtEN struP
DÀTE./TTMT
PRINITR SETUP

\_:ili.,Iejllill,. rl'l ill J. :Ll'i'rlF

PV9{10 Keypad Shown
Other Dþplap are Slmilar

3. Select Memory Ca¡d and press the enter llËll key.

**##***##*#*

APPTICATIONS ON CÂRD

a1

F2 Restore from Ca¡d

F3 Save tso Card

l'4 Erase / FormaE ca¡d I
PV900 Keypad Shoum

Oher Dlsplays aÞ Slnllar
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H Using a Memory Card

4. If necessary, press Erase / Forrnat Card, [F4J key on keypad

terminals, to fonnat or erase the memory card.

Because this operation erâses all data on the mernory card, you

are prompted to abort or continue.

Format erases entire card.
Fl - Àbort
F2 - Concinue

5. Press Save to Card, [F3] on keypad terminals, to transfer the

application in the terrninal to the ca¡d.

If the application file already exists on the memory card, you are

prornpted to abort or continue.

The PVA file exists:
FL - Abort
F2 - UPload wich new PVÀ file

fVhile the transfer is in progress, the terminal displays the status.

T'J LE TR?\NS E.ER STATIJS

ot 5ôS 100t

#*# Percent Complete

In progress. ..

6, When the transfer is cornplete, the application file name appears

in the Applications On Card listing. Press Memory Card Listing,

[Fl J 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, Contlol.pva becomes

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

óÉ¡rì,..ì ,/tti./

Ghapter Objectives

Application lnformation

Running Applications

This chapter describes operating procedures that are co¡nmon to most
application programs.

. application information
r push button operation
o control lists

o numeric entry controls
o screen selectors

o list indicators

o multistateindicators
o bargraph displays

o numeric data displays
. 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.

¡f ATTENTION: Do not press multiple rouch screen
/]\ objects at the same time. Pressing rirultiple screen

t I \ objects simultaneously may result in uniñtended
El oDeratron-
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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

Bo¡der, White Fill

r\\\
.SLOWì

Toggle Foreground/
Background

No Border,

Diagonal Fill
Elllgse

White Fill (

The following attributes are 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.

. 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.

\

Put¿lllbt cûNaa.EladcyÆ'\Êy

STOP
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Running Applications H

Control Lists Control lists perform functions simila¡ to push buttons. They can
modify either individual bits or values at a controller address.

Cursor indlcales selected ¡tem

Veillcal bar lndicales actlve control list

Active List ltem

Active item is highlighted.

Active Control List

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
list by touching the object (touch screen only), pressing the assigned
function key, or using the left lF=lì or right Fl arrows to move the
indicator bar between control lists and numeric cursor points.

ïb activate a control list:
¡ touch the object (touch screen only)
. orpress the assigned function key
o or on a screen with multiple control lists or numeric cursor points,

press the left lEÌ or right lFFil arrows to move the indicator bar
between the objects.

ME
Moves lhe veilcal bar

Acl¡ve select¡on
ls hlghlighted

,tJ

d

FEEE effic¡NãI

Ef

frÆì
\F

tr¡
É
tr¡

EEE
E13E¡
ECãC3
cf,E[3
Eræl

t¡[ lllll

tnDf llnt
tatlll ¡-Yl

O¡rIcpF 2

Clc- HopD.r ¿

\
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5-4 Running Applications

Cursor

Indicates the item selected. Move the cursor up or down the control
list using the up lEJl and down arrows æ. 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:

o cause no movement of the cursor, or

. move 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 â 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

I \ mllall

€

^

v

-

v

(-

Moves lhe cursor to lhe previous ilem in the lisl.

Moves the cursor lo the next item in lhe list.

Moves lhe cursor to the first ilem in lhe lisl.

Moves the cursor lo the last ¡lem in the lisl.

Moves lhe cursor up one page in a scrolling list.

Moves the cursor down one pagê in a ærolling list.

Belums the cursor to the cunently highlighled selection.

Gonfirms a selection and sends lhe value to lhe controller if Wdte

on Enter was configured for the

controllist.

Ltlll¡ñl
lr2 tllt löl
tl¡ll ñnl

lnÞltllnl
Lllll¡ül
Itl tlll lñl

Enter

Backspace

Page Down

Page Up

End

Home

Move Down

Move Up

Type

â

(-
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Running Applications 5-5

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. tn both cases, the
cursor appears as a hollow Ílrrow head when you select the item,

Active ->
State

St¡te I
>ßl?Irr

Slale 3

Slate 4

St¡te 5

Cursor al slat€ 2,
an act¡ve stale

Slatê I

Þ stareS

Slale I
Slâte 5

lnaclive +
Slate

Actfue --->
SlatE

Cursor al inaclive stats 3.
Cursor changes and highlight
rema¡ns ¡n original posit¡on.

Cursor al aclive slale 4.
Cursor changes back and
highlight moves to sslecliorl

J

'J

To select an item on a control list:
l. Select the control list by:

touching the object (touch screens only)

- orpressing its function key

- or pressing the left El or right Fl 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 lFtÌ or
down ffil 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.

Slate 5

shtel
Slate 2

Stale 3

State 4
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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. \ilhen selected, a numeric entry scratchpad is displayed'

Cursor Polnl

Actlve Gursor

34962

ENTER

VALUE

367

(

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.

Current
Value

fE r Vl¡!a:
I ttt tttrrrtl ra lflfllfll$ltltt Fange

Keypad Termlnal SøatchPad

PVgllll Touch Scre€n Scratchpad

During data entr-v, wait until the number you enter appears in the

scratchpad before entering the next number.

El El E Ef @ trl rarE)r;rtr]Etr]ENEf,cf,
t3

I

Ætw

E3GtrI
ESEE=}
838tr]
E]8trl
Elf:ã::5-1

Press F't lo Enler New Speed

Cunent Speed = 100 HPM

,jl:ltl,.+t;I

IP+

3
6
o

5
I

l-

7

| ,aLaaataan ra tt,ara|Nl I
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Running Applications 5-7

)
To enter a value using a cursor point:

1. Select the cursorpointby:

o touching the object (touch screens only)
o pressing the associated functionkey
o pressing the left ltïl or right El arrows unril the cursor point

shows a vertical bar

2. Press Enter or type the first digit of the number you want to enter.

The scratchpad opens.

3. Enter the value using the terminal keypad and press Enter.

To enter a value usÍng 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 key to delete one character at a time.+

(l.tJ
2. Enter the new value and press Enter.

To cancel a scratchpad:

l. Press the backspace Ë key to delete one character at a time.

2. When pressing backspace in an empty scratchpad (value = 0), the
scratchpad is removed.

Publicalion 27ll-6.1



5-8 Running Applications

Screen Selectors

Scrcn Llst Selector

Vedlcal bar
scllve scr€on llst

Goto or
Rêlurn Scrs€n Butlons

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 llst:
¡ touch the object (touch screen only)

o or press the assigned function key

o or on a screen with multiple screen lists, press the left fffil or

right El arrow key until a vertical bar appears.

To select an item on a screen list:

l. Move the cursor up or down the screen list using the up iiiTl and

down lFfiì arows.

2. Press Enter to enter the selection.

The selected screen is displayed.

€

TANK

SCREEN

PBEVOUS
SCREEN

P,,plltet gûAIr¡rEttcllcyÆìl:
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Running Applications 5-9

;l
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 a¡row
key (when at top) or down arrow key (when at bomom) will either:
. cause no movement of the cursor, or
o move cursor to the top or bottom of the list.

lf 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 scro[ing list,
the list scrolls one row at a time as the up/down arows are pressed.

List 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.

Lisl Key Descrlptlon

A

iL!-'rlilt_ir I

/

Å,

Ë-t

w

-

-

â

T

Moves the cursor lo the previous item in the lisl.

Moves the cursor lo the nexl item in lhe list.

Moves lhe cursor to the firsl item in tho list.

Moves the cursor lo lhe lasl item in the list.

Moves the cursor up ons page in a scrolling lisl.

Moves the cursor down one page in a scrolling list,

Retums lhe cursor lo thê cunently highlighted selection.

Confims a seleclion and displays lhe scresn.

tur? Itan l
v^¡vt ¡t^n a

? tat( coxlRot

Iotnoi
turl t? fl¡
Yt¡va ¡?an t

(- Entel

Backspace

Page Down

Page Up

End

Home

Move Down

Move Up

Type

C
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5-r0 Ftunning Applications

List lndicators

Multistate lndicators

Bar Graph Displays

Llst lndlcator

Curent stâtus
is hlghllghted

List inclicators highlight an irem from a list depending upon the

status of either a bit or value at a conroller address'

An indicator list may have a rnaximum of 255 entries. The list

automatically scrolls to display the status of an item'

Note: List indicators do not have a cul'sor > 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. ln addition,

multistate indicators may change their inner text, fill Pattern, or
graphic with each state (each state assigned different auributes).

Each indicator may have up to 500 states. Here are a few examples.

(

@W TEMP
LOW =æHEAT ON

_t0 q +10
tttlllrl

Toggle Foreground/
Background

Border, White Fill Cross Hatch Ellipso Graphic with Texl

Bar graphs provide a graphical representation of a variable value,

Bar graphs can appear with or without scales and border, and can

have a variety of rectangular shapes and fill patterns.

FÞ
l-
F
F
l-
F

E

r{¡lt

EF
an

{00

V.enicalQanhs
venous t-ills
With ScalE

VeilicalGraph
Halched Fill

No ScalE

Vedlcal Graph
Solld F¡ll

Wih Scale

MIXEB

ON

MIXER

SPEED

Æ'\v

OFF

Publicat¡on 27ll'6.1
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Running Applications s-fi

Numeric Data Displays Numeric Data Displays may appear with or without supporting text.

Message Displays

,d, .'
:t t Time or Date

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)
o have various text sizes

o be scaled.

Message displays contain alphanumeric characters and are displayed
when triggered by a controller. The message display can be any size
and will not overlap other controls. Messages may contain:

o alphanumeric text
o variable data

. graphics

o time and 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.

Flow = 37 Gallons

Day/llontlfYear
u7l95

Year/Montly'Day

95nß

12 Hour Format
2:56

24 Hour Format
14:56

Wilh Seconds
14:56:29

000239.45

With Leading Zeroes

07/03/95

With 4 Digil Year
3nl1995

Wih User-
Defined Sepanator

7'3'95

With Tme Zone & ïme
Standard Designations

2:56 PM CST

With Leading Zeroes
02:56

Wlh User-
Delined Separator

14'56'29

Month/Dayffear
713195

The time can also have a variety of formats.

Publication 2711t.1



s-l2 Running Applications

Printing

Alarms

Terminals equipped with an RS-232 printer port can print:

o triggered messages in a Message Display

o triggered states of a Multistate Indicator

o alarm messages

o alarm history

Tþxt is printed without formatting options. Print attributes for objects

and alarms are defined in the application.

Printing is a background operation. V/hile 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 queue full warning

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 Alarm 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.

(.

(
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Chapter Objectives

Series C Terminals

Enclosures

lnstalling the PV55O Terminal

This chapter describes how to mounr the PV550 terminal in a panel
or enclosure

o Series C terminals

. enclosures

o required tools

o mounting dimensions

o 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.

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 terminals have an operating temperature code of T2
(maximum operating temperature is 300'C or 572"F). lnstall Series
C terminals in environments where atmospheric gases do not have
ignition temperatures less than 300'C (572"F).

Mount the PV550 terminal in a panel or enclosure to protect the
internal circuitry. The terminal meets NEMA Type 12 I 13 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 terminal must be between 0o and
55o C (32' and 13l' F).

Make provisions for accessing the back panel of the terminal for
wiring, routine maintenance, installing a memory card, and
troubleshooting.

Publication 2711-6.1
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È2 lnstalling the PV550 Terminal

Required Tools

Mounting Dimensions

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

o torque wrench (in. / lbs).

Figure 6.1 shows mounting dimensions for the PV550 terminal.

Figure
PVs5O

6.1
Mounling Dlmenslons

Front Vlew

mm
in)

G
mm
in,)

265.9
(10.47

fop Mew

86. mm
mm

(4. 17 in.)

<=

Þ

WnW

@@
@@

@@
@@ EìI @@@

A¡.n&'t yrmr\t7

ææ
Eæ
æB
æG

m
m
m

FEMOVE IAFE AFIEFI WIRING
ün#is*tTt*! øt- 7 Êttrf L < T è !¡
NACH ANSCHLUE DAS KLEBËBAND ABZIEHEN
ENLEVEF LA BANDE OE PROTECI¡ON APFES
LE CABLAGE
QUIfAR TA CINIA DËSPUES OE HACER T.A CONÉXION

DOPO ILCABIIGGIO

C¡ñl

(
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lnstalling the PV550 Terminal 6-3

Clearances Allow adequate space for mounting, air flow, maintenance, memory
card and legend insert installarion. See Figure 6.2.

Figure
PV5s0

Leave 25 mm (1 in.)
for Mounting and Air Flow

l.&t

6.2
Mounting Clearances

Slde, Top and Bottom Clearances

Back Clearance

Leave 25 mm 11 in.l
for Mounting anO Àir fíow

Leave 38 mm 11.5 in.ì
for Mounling and Leþend táserts

Leave 25 mm (1 in.)
for Mounling and Ak Flow

86. lmm
200 mm

in.)

card.

(4. 7l

ts

'ï'

TERMINAL CUTOUT
Use Full Síze Template shipped with Terminal

Front View

BEMOVE TAPE AFTER WIHINO
ænfis$7tt¡ r'.,t-zÈtt¿f L< Tê rl
NACH A}ISCHLUO OAS KI¡BEBAND AAAEHEN
qILEVER I¡ BANOE DE PNOTECTION APRES
T¡ CABI¡GE
OUIIAR Iå CINTA DESPUES ÞE HACEñ Iá CONEXION

ILCABIÁGGIOFIMUOVÊRE

iltiltit il

C.rd
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6-4 lnslalling 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.

FlEure
PV550

242.57 nm
{9.5s in.)

190.8 mm
(7.51 in.)

106,4 mm
(4.19 in.)

84,6 mm
in,)(3.33

..-¡-

25.9 mm
(1.02 in,)

4.8 mm
(0.188 in,)

FRONT
Recommended Panel Cutoul Dimensions

3.3 mm
(0.13 in.)

143.8 mm
(5.66 in.)

,€
'150.1 mm
(s,el in.)

Publicalion 27ll€.1



lnstalling the PV550 Termínal 6-5

It.
lnstalling the
PV550 in a Panel

To install the PanelVÍew 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.

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 Gacket

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.

.{fÂi

oJL¡¡i /}. DAI.FN ffi
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6-6 lnstalling lhe PV550 Terminal

7. Install the 6 self-locking nuts, hand tight.

@
ùlounting Studs (3Îop / 3 Botlom)

Protecllve
lnstallatlon Label

@

_z-- Sell-locklng Nuts

O- (6 used, I provkled)

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.

ATTENTION: Mounting nuts rxust be tightened to a
torque of l0 inch-pounds to provide a proper seal and
to prevent potential damage to the terminal.
Alien-Bradley assumes nõresponsibility for water or
chemical damage to the terminal or other equipment
within the enclosure because of improper installation.

'€

9. Remove the protective installation label covering the top vents of
the terminal.

  ATTENTION: Failure to remove the protective
tt installation labelcovering the top vents could result in

¡f\ 
overheating and damageio the têrminal'
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Chapter 7

tu

Chapter Objectives

Hazardous Locations

Enclosures

lnstalling the PV9OO Terminal

This chapter describes how to mount the PV900 monochrome and

color terminals in a panel or enclosure

o hazardous locations

o enclosures

r required tools

r mounting dimensions

o clearances

o cutout dirnensions

o installing the PV900 in a panel

The following PanelView 900 terminals are certified for Class I
Division 2 Hazardous Locations.

¡ PanelView 900 monochrome terminals, Series C or higher

¡ PanelView 900 color terminals, Series A or higher

ATTENTION: In Class I, Division 2 Hazardous
locations, the PanelView 900 ter¡ninal must be wired
per the National Electric Code and/or Canadian
Electric Code as it applies to hazardous locations.

These terminals have an operating temperature code of T4
(maximum operating temperature is 135"C or 275oF). 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-l131-2 Pollution degree 2 protection.

Mount the PV900 terminal in a panel or enclosure to protect the

internal circuitry. The terminal meets NEMA 'îype l2ll3 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:

o 0o and 50"C (32o and 122"F) for PV900 monochrome terminals

o 0o and 55"C (32" and 13l "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.

Publicalion 2711-6.1



7-2 lnstalling 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

monochrome and color terminals.

t'

Flgure
PV900

7.1
Touch Termlnal Mountlng Dimensions

rffirø

-336.3mffi

(13.24 in.)

Top Vlew

248,9 mm
(9.80 in.)

€

6.9 mm
(.27 ¡n.)

89.9 mm
(3.5a in.)

Crd

111.8 mm
(4.40 in.)

Publication 27t16.1
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lnstalling the PV900 Terminal 7-3

Flgure
PVg00

7.2
Keypad Termlnal Mountlng Dlmensions

248.9 mm
(9.80 in.)

6.9mm
(.27 in.)

405.9 mm
(15.s7 in.)

Top Vlew

Note: For PanelView 900 Color Terminals, add 2 mm (.08 inches) to the depth dimensions

1

89.9
111.8 mm
(4.40 in.)

Approximately 203 mm
(8.0 inches)is requked
lo load a memory card.

C.rd

rmr

mmF
EGM
C3EãEil
nmËræ

m@mmm@@@mE[ÐffimmE@
À

Þ
v
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74 lnstalling the PV900 Terminal

Clearances

Leave 25 mm (l in.)
lor Mounling and Air Flow

Figure
PVg00

Leave 38 mm (1.5 in,)
lo¡ Mounting and Wiring Conneclions

Allow adequate space for mounting, air flow, maintenance, mernory

card and legend strip installation. See Figure 7.3.

lmportant: If using a me¡nory card, allow a back clearance to load
the card.

7.3
Mountlng Clearances

Slda, Top and Bottom Clearances Leave 25 mm (l in.)
lor Mounting and Ah Flow

For keypad lerminals,leave 38 mm (.l.5 in)
for Mounting, Air Flow , and Legend lnsert

Touch screen leminals require 25 mm (1 ¡n)

6.9 mm
(0.27 in.)

Back Clearance

C¡'d

l-
89.9 mm
(3.54 in.)

i Approximately 203 mm
(8.0 inches) is requked
to load a memory card.

TERMINALCUTOUT
Use Full Size Template shipped with Terminal

Front View

Publication 2711€.1

Note: For PanelVíew 900 Color Terminafs, add 2 mm (.08 inches)to the depth dimensions



Installing the PV900 Terminal 7-5

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
PVg00

7.4
Panel Cutout Dimenslons

PV900 Keypad Termlnals

Becommended Panel Cut€ut Dimensions

374.6 mm
(1a.75 in.)

PV900 Touch Screen Termlnals

304.8 mm
(12.00 in.)

223.8 mm
(8.8 in.)

I

s

223.8 mm
in.) Recommended Panel Gut-Out Dimensions

Publicatlon 2711{..|
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74 lnslalling the PV900 Terminal

lnstalling the
PV900 in a Panel

To install the PV900 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 cuttingl 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.

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.

Seallng Gaskel

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.

\.

€
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chapter I

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

r connecting to a single SLC

o connecting to a DH-485 network

o connecting to a hand-held terminal

o connecting a computer

r connecting a printer

Use publication NFPA 708, Electrical Safety Requirements for
Employee Worþlaces 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 VO lines (less than l0 volts).

Srr.''ir*t
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Ir

i
i.
¡:

ì
:

8-2 Dl-l-485 Terminal Connections

DH-485 Connectors

RS-232 Pdnter Pod

Catalog No. 27f 1-8543, -K543

DH-{85

DH-4BS SLC Communlcalions Port

Programmlng Connector

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 (27L1-F.5A2, -K542, -T9A2, -K942) of the

DH-485 terminals have two DH-485 ports.

o DH-485 Communications Port

Use to communicate with single or multiple SLC controllers over

a DH-485 network.

o DH-485 SLC Programming Connector

Use to upload / download applications with a computer through a

Personal Computer Interface Converter Kit (Catalog No.

1747-PIC). 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, -T9A3, -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.

Calalog No. 27ll-TgA3, -K943' -TgC3, .KgC3

Keypad (2711-K943) Shown

€

RS-232 Pdnter Port
0H"485 SLC

Programmlng Connector

DH-485
Communlcations Port m

tW

æ
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DH-485 Terminal Connections H

Connecting 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-C1l

o 6 foot (1.83 meter) Catalog No. 1747-Cl0

c 20 foot (6.1 meter) Catalog No. 1747-C20

Figure 8.1
Dl{-485 Connectlon to SLC (Point-to-Point)

Galalog No.271l-BSA2, .85A3, -K5A3,

0H485
Commun¡calions Port

Pin fl

Pin #8

To PV550/PV900 Terminal
&Pin Female Plug

Cable,6 feet (1.83 melers) Galalog No. 1747{f 0
Cable,1 loot (0.30 meter) Calalog No. 1747-Clt
Cable,20 teet (6.1 meter) Catalog No. 1747-C20

Connectlon Diagram

Connecl To:

sLc

sLc.500
Communicalions Connector

Pin #1

Pin #8
Side shown is
opposite latch

To SLC Communicallons Connec{or
8-Pln Male, Modular Plug

Pln f

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

þ

7

I

li!-f
1

2

3
4

5
6
7
I

ATTENTION: Electrical isolation using Link
Couplers (Catalog No. 1747-AIC) is required where
the distance between the PV550/PV900 terminal and
the SLC is greater than 20 feet (6.1 meters).

t

t

ffi
ca

ggã

0388-------ì88 I Uii
AQ

äb

t
I

t

::.

:l

lì

ìi
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H DH-485 Terminal Connections

Connectino to
DH-4SS Neúvork

Figure 8.2 shows how to connect the terminal to multiple SLC
controllers over a DH-485 network.

Flgure 8.2
DH485 Connections to an SLC Network

Llnk Couoler
caraloE No. t?¡2.¡¡c

\

Network Wlth Link Couplers

sLc

\ c.br. .K5A3,
Referto SLC
User Manual Sho¡m

Powe¡
or 1747.NP1

Q,ç/
Belden 9842

slc 5/01

Important: The DH-485 nerwork cable requires proper shielding,
grounding, and termination. Refer to Data Highway /
Data Highway Plus I Data Highway-485 Cable
Installation Manual (Pubtication No. 1770-6.2.2).

Cable
Catalog No. 1747-C10
Galalog No. 1747-Cl1
Catalog No. 1747.C20
Sæ FlgureS.l

)I

slffiFFffiåffiE

¡

l-
il

a

tü

F E
B

I

ffinm
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DH-485 Tþrminal 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.

Flgure 8.3
DH-485 Connectlon to Hand-Held Termlnal

Catalog No.27ll-8542, -KSA2, -8543, -K543, -T942, -KgA2, -T9C3, -KgCg
louch Scrcen (2711-T942) Shown

Hand-Held Terminal
N0.1747.PT1

To DH"485
Programmlng Connector

l.
",i;t

0H485
Programmlng Gonnector

DH"{85 Conmunlcat¡om PorL
r'¡risf ¡é ðoñneðièú m ai sic, ñbwort, or
wallmounl power supply (Catalog No.
'1747-NPl) to prov¡de power for the HHT.

Cable, ô feet (1.83 melers) Catalog No. f747.C10

l'ìiEõ-l

L:
HM

(Ðoe

oo

(Eoo(D
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8-6 DH-485 Terminal Connections

Connecting a Computer On DH-485 terminals, PanelView applications are transferred:

o through the DH-485 programming connector directly to the

PV550/PV900 terminal.

o 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 Softwæe to an SLC)

I foot (0.30 rneter) Catalog No. 1747-Cl1

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 Computer 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. 1747-NPl). The po,wer 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 Ground 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 leminal
PV900 Golor Termlnal¡

,€

Publication 27ll-6.1
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DH-485 Terminal Connections g-7

Figure 8.4
Cõnnecting a Computer to DH-485 Connector
Uslng a Power SuþplY

Personal Computer

Catalog No.2711-8542,
.T942,

To 0H485
Programming Gonneclor

Galalog No.
.T9Â2,

To 0H485
Programming Connector

-K543,

To DH-485
Communications
Porl

-85A3,.K543,

To DH-485
Communlcalions Porl

a

a

t

@----u

sLc s00

sLc-500
of

DH-485 Netwotk

Wallmount Suoolv
Catalog No, 1?4?-t'fP1

1
I
i
I

i
I
¡

t_ +

(ì,tt

Persona¡ Computer

+

Personal Computer
lnterlace Converte¡ Kit
(caralog No.1747-P¡C)

25 Pln lo 9 Pln Adapter
(if requhed)

\tl\ 
cable (see Flgure 8.1)r/

6 leel (1.83 metérs) Caialog No.1747'C10
1 toot i0.30 meter) catalog No. 1747'C11
20 leet i6.1 meteri) calalog No. 1747-c20

Fioure 8.5
Cõnnecling a Computer to DH-185 Connector
Using a Dl{485 Powered Devlce

I

:i

il
:.
.t

¡

+------>

Personal Computer
lntarlace Conveñer Klt
(Catalog No.1747-PlC)

\ aro,.,a* Figwea.llzy'
6leet (1.8it meterÐ Cetalog No. 1747'C10
I lootl0.30 metet) CalalogNo. 17f7'Cll

20 þet16.1 metefd) Catalog No. 1747{20

YI

PanelBullde¡
550/900 ffi o

Y

PanelBullder
550/900

$

I

L- [fi
tïl ¡

Ë
I

Note: Tho cûmputer can connscl lo any node on lhe
nstwork, lt is not necessary lo dircctly clnnect tho compulsr t0

lhe PVS$ or PV900 lerminal,
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8-8 DH-485 Terninal Connections

Connecting a Printer The A3 and C3 versions of the (271l-8543, -K543, -1943, .K943,
-T9C3, -K9C3) of the DH-485 terminals have an RS-232 printer
port. Use this port to connect a printer that supports 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-NC13
. 32.7 foot (I0 meter) Catalog No.271l-NCl4
o 10 foot (3 meter) Catalog No.2706-NC13

Figure 8.6 shows the printer connection.

Figure 8.6
Gonnecting a Printer to a DH-485 Terminal

Calalog No. 2711.8543, .K543,
.T943, .KgA3, -19C3,.K9C3

Touch Scræn (271.|-TgAg) Shown

Prlnter

To RS-232 Poi

c*
t..'

To FS-232 Printer Pod

I Pln lo 25 P¡n Adapter
(if tequired)

ñ
RS-232 Communications Cable

Calalog No.2711-NC13
Caþlog No.2711-NC14
Calalog No.2706-NC13

ffi

ooIE

oo

(9o
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Chapter 9

Chapter Objectives

Wiring and
Safety Guidelines

RS-232 Terminal Gonneetions

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

o connecting to a SLC 5/03,5/04 (Poinçto-Point)

o connecting a computer

o connecting to a DH Plus network

¡ connecting a printer

Use publication NFPA 708, Electrical Safety Requirements for
Employee V/orkplaces 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.

r 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).

o 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.

. use the National Electric Code published by the National Fire

Protection Association of Boston as a source for grounding.

,s
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9-2 RS-232 Terminal Connections

RS-232 Ports

Catalog No. 2711,8545, .K545

RS-232 Port

Calalog No. 271t.8549, .K549

RS.232 Pdnter

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 (2711-85A.5, -K545, -T945, -K9A5) of the

RS-232 terminals have one RS-232 port. This single port:

o Communicates with a single SLC 5/03,5/04 Controller
The RS-232 port connects to the Channel 0 port of an SLC 5/03,
5/04 controller for point-to-point communications.

o Uploads/Downloads Applications
Applications are transfened between the RS-232 port of the
terminal and the RS-232 port of a computer.

Catalog No. 27lf -TgA5, -K945
Touch Screen (2711-T945) Shown

RS-232 Port

oo

o

The A9 and C9 versions (271l-8549, -K5A9, -T949, -K949,
-T9C9, -K9C9) of the RS-232 terrninals have two RS-232 ports.

. RS-232 Communications Port communicates with a single SLC
5/03 or 5/04 controller (Channel 0 Port)

o RS-232 Printer Port connects to âny printer that supports the
IBM enhanced character set.

catalog No. 2711.T9A9, .K9A9, .K9C9! -T9C9
Keypad (271 l -KgA9) Shown

RS-232 Prlnler
RS-232 Communlcatlons Porl

RS-232 Gommunlcatlon¡ Pod

€

\̂z

@

æ

ooo00
oooo

ooo oo
ooo0

æ

,\M

ffi

ooooo
oooo ooooo

oooo

ooooo
oooo

ooooo
oooô
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RS-232 Terminal Connections 9-3

)
Gonnecting to S
(Point to-Point)

LC 5/03, 5/04

.8545, -T9A5, -K945,
T9C9, K9C9
Shown

RS-232 Porl

To PanelView 900 Terminal
I Pin Male D-ShellConneclor

@ @

Figure 9.1 shows how to connect an SLC 5103,Sl0/.controller to the

RS-232 versions of the PV550/PV900 terminals for point-to-point

communications.

¡ On A5 versions of the RS-232 terminals, use the single RS-232

Communications port.

o On A9 and C9 versions of the RS'232 terminals, use the RS-232

Cornmunications port.

Use one of these cables:

. L6.4 foot (5 meter) Catalog No. 27ll-NC13
o 32.7 foot (10 meter) Catalog No. 27ll-NC14
o l0 foot (3 meter) Catalog No. 2706-NCl3

Floure 9.1
R5-232 connection to SLC 5/03, -5/04 (Po¡nþto.Po¡nt)

sLc 5/0i1,5/04

Channel 0 Potl
RS.232 Connoclor

Cable, Calalog No. 2711.NC13

Cable, Gatalog No, 2711.NC14

Cable, Calalog No, 2706.NC13
@@

Dah Oul (TXD)

Dala ln (RXO)

Connection Dlagram

lb-t ConnectTo: lb!
To SLG 5/03,104 Channel 0 Port

9 Pin Male D-ShellConnector

1

2

3
4

5

6

7

I
I

1

2

3
4

5
6
7
I
I

Darå rn (RxD)

Dara 0d crxD)

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) software.

CommonSignal

I ffi o

ü

n
I

tgggggg8g8gBå8
åËgg

ÞÞ
oe
oé

Þoo

o@ooo
oo@o

ooo(Do
oooo

I
iì

I

lmportant:
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F4 RS-232 Terminal Connections

Connecting a Computer

Computer

To Comm t or Comm 2 Porl

9 Pln

Figure 9.2 shows how to connect a computer to the RS-232 versions
of the PV550/PV900 terrninals for transferring applications.
o On A5 versions of the RS-232 terminals, 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 a¡e used to connect a computer to both versions of
the RS-232 terminals.

o 16.4 foot (5 meter) Catalog No.271l-NCl3
o 32.7 foot (10 meter) Catalog No. 27ll-NCl4
o 10 foot (3 meter) Catalog No. 2706-NC13

For details on transferring applications between a computer and the
PV550/PV900 terminal, see the PanelBuilder 550/900 Configuration
Software manual (Publication Z7 I I -6.0).

Figure 9.2
Connecllng Compulel to an RS.232 Termlnal

Catalog No. 2711.KS45, .8545,
.T945, .K945, .T9C9, .KoCg

Touch Screen (2711.T945) Shown

ç

To RS-232 Port

lo 25 Pln Adapter
(lf required)

ñ
- RS-232 Communications Cable

Calalog No. 2711.NC13
Catalog No. 271l-NCl4
Catalog No. 2706.NC13

Y

PanelBullder 9f¡0
0r

SLC APS Software

I
ffi

oo

eo

ooo
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BS-232 Terminal Connections s

' ) DH Plus Nõtwork

{
Ærli*t

Figure 9.3 shows connections for transferring applications between a

computer on the Allen-Bradley DH+ network to the RS-232 versions

of the PV550/PV900 terminal, through an SLC 5/04 controller.

e On A5 versions of the RS-232 terminals, the single RS-232

Communications port connects to the CHO Port of the controller.

r 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 transfelring 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
Có'nnecting to a DH+ Network

27fl.K5A5, -8545,
.T9C9, -K9C9

Touch Screen Shown

To RS-232
Commun¡catlons Porl

Computer

To l78l-KT/B Poñ

DH+ Net rork Cable
caralog No. 1784-CP6

0f
No. 1784-CP

wilh I Adapter

stc 5/04 cPu

Calalog No, 2706.NC13,
2711-NC13, -NC14

lo CHI Poñ

T

PanelBuilder
550/900

a

t-
il

a a

@

oooooo
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9-6 RS-232 Terminal Connections

Connecting a Printer The A9 ancl C9 (2711-85A9, -K549, -T949, -K949, -T9C9,

-K9C9) versions of the RS-232 terrninals have a separate RS-232

printer port. Use this port to connect any printer that supports the

IBM enhanced character 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
o 32.7 foot (10 meter) Catalog No. 271l-NC14

o l0 foot (3 meter) Catalog No. 2706-NCl3

Figure 9.4 shows the printer connection.

Fioure 9.4
Cõnnecting a Prlnter lo an RS-232 Terminal

Catalog No.2711-K549, -T9C9, -K9C9

Touch Scteen

To ßS-232 Prlnter

Printer

To BS-232 Porl

fr

9 Pln lo 25 Pin Adapter
(il requhed)

[Fs-Þ#
" Êï:i#ffi1?'fli'.'$Èff"

Carat{ No.27o6-Nc13

W

oo o

(E ô

e o
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Chapter Objectives

Wiring and
Safety Guidelines

Remote l/O Terminal
Gonnections

This chapter describes connections for the Remote VO versions of
the PV550 and PV900 (monochrome or color) terminals.

o wiring and safety guidelines

o Remote VO port

. supportedcontrollers
o connecting to a Remote VO port

o connecting a computer

r connecting a printer

. Remote I/O Pass-Through

Use publication NFPA 708, Electrical Safety Requirements for
Employee rÀ/orkplaces when wiring the PV550 and PV900 terminals.
In addition to the NFPA general guidelines:

. route cornmunication cables to the terminals by a separate path

from incoming power.

ATTENTION: Do not run signal wiring and power
wiring in the same conduit.

r 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).

r grounding minimizes noise from Elecuomagnetic Interference
(EMI) and is a safety measure in electrical installations. To avoid
EMI, shield and ground cables at both ends.

o use the National Electric Code published by the National Fire
Protection Association of Boston as a source for grounding.

t
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1(Þ2 Rernote l/O Terminal Connections

Remote l/O Port

Remoþ lrl0 Poil
3 Pin Temlnal Block Connector

Catalog No. 271f -K541, -8541
Shown

The Remote VO versions (Catalog No.27l1-B5Al, -KsAl, -T9Al,
-KgAl, -TgCl, -KgCl) of the PanelView 550 and 900 (monoch¡ome

and color) terminals have a Remote VO adapter and an RS-232 File
Transfer/?rinter Port.

o Remote VO Port
Connects to a Remote VO network.

o RS-232 File TbansferÆrinter Port
Connects to the RS-232 port of a computer for transferring

applications or connects to a printer.

Remote VO versions also support Pass-Through for the transfer of
applications over a Remote connection.

catalog No. 2711-K941, -K9C1,-T9AlrT9Gl
Keypad (2711'K941) Shown

Remote U0 Pod
3 Pin Termlnal Block Connector

FS-232 Flle TranslerlPrlnter Port
9 Pin Male fÞShell Gonnector

oo
Ç

RS-232 Rlo Transler/Pdnler Poñ
9 Pln Male D-Shell Connector

@ o

m

æ flffi

o oooo
oooo

ooo
ooooo
oooo
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Remote l/O Terminal Connections 10-3

Supported Gontrollers The Remote UO terminal connects to any Allen-Bradley l77l
Remote yo tink. Appticable host controllers include almost all

Allen-Bradley PLCs, personal comPuters' VME Controllers, and

DEC Q-Bus controllers with a remote VO scanner module' New

PLC producr releases that support 1771 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

possible connections.

Controller Comments

Connect PanelView lerminals directly

to the Remote l/O pod (scanner mode).

Connect PaneMiew lerminals through

the 1771-SN Subscanner Module.

PLC-5/10,5/.l2
Connect PanelView terminals through

the 171-SN Subscanner Module.

PLC.2

Gonnect PanelView terminals to lhe

PLC-2 family of processors lhrough a

1771-SN l/O Subscanner Module.

PLC-S and PLC-3/10

Connect PanelView terminals directly

to a PLC-3.

Connect PanelView tem¡nals to the

PLC-df 0lhrough lhe Hemote UO

scannef.

sLc-5/00, 5/02, 5/03, 5/04

Connecl PanelView terminals through

lhe 1747-SN Subscanner Module.

Each Subscanner Module provides an

additional Remote l/O link for up to 4

racks.

lmporlant Only Sedes B and later

versions of the 1747-SN subscanner

support block transfers.

6008-Sl l/O Scanner is compatible with

IBM PC or compalible computers. The

scanner provides a computer aæess t0

the 1771 Remote l/O link'

6008-SV UO Scanner provides access

lo the 1771 Remole UO link for VME*

controllers.

6008-SQ UO Scanner provides access

to lhe 1Zl Remote l/O linkfor DEC

Q-BUS" controllers.

block transfers, you must

*[-å-t

PLC-5/11, 5/150, 5/20, 5/25,

5/30,5/40, 5/60,5/250

IBM PC

DEC O.BUS

VME

@ lf you are using a PLC'5/15 wilh parlial rack addressing and

use Sedes B, Rev. J or later

@ lf using a 1775-SD2 Remola scanne/Dislribution Panel, use revision 3 or later.

@ ll using a 1775-S4A Remote Scanner/Distdbulion Panel, use sedes B or later.

6008-SQ

6008-SV

ô008-Sl

r747-5N

None

PLC 3/10
Remole l/O
Scanner@

1i"71-SN or
1772-SD2@

1771-SN

PLC lnlegral
1771.SN

Subscanner
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1(H Remote l/O Terminal Connections

Connectino
Remote l/O-

toa
Port

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 distance) is
determined by the baud rate:

o 10,000 feet (2,800 meters) for 57.6K baud

r 5,000 feet (1,400 meters) for 115.2K baud

o 2,500 feet (700 meters) for 230.4K baud

Refer to Programmable Controller Wiring and Grounding Guidelines
(Publication No. 1770-4.1). The user manual for the VO scanner
module also provides cabling inforrnation.

FIgure 
.l0.1

Remote UO Connectlons

No. 271t.KSAl,.B5Al Catalog No. 2711.K941, -KgCl,.TgAl,-TgC1
Keypad (2711-K9Al ) Shown

Remote l/O Porl
3-Pin Temlnal Block Connector

Clear = 2

Shield
Blue = 1

lo PIC or Scanner Remote l/O Port

Conneclor
(One províded with terminal)

Cable (Catalog No. 1770.C0)

Note: The polarity ol lhe Remote l/O connector on the PanelView terminal is reversed kom the PLC Scanner connector.
However, the polarity is lhe same as the scannercard connection on the SLC.

A connector plug is provided with each terminal. You can order
additional connector plugs (Replacement Part No. 22L12-046-03).

€

@

(t

ffi

æ
G
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Remote l/O Terminal Connections 10-5

Connecting a Computer

Computer

To connect a computer to the RS-232port of a PV550 or PV900

Remote VO (monochrome or color) terminal' use one of these

cables:

. 16.4 foot (5 meter) Catalog No. 2711-NCl3

. 32.7 foot (10 rneter) Catalog No. 271l-NC14

o l0 foot (3 meter) Catalog No. 2706-NC13

Figure 10.2 shows the connections required for transferring

PanelView applications between a computer and the RS-232 port of
a Remote VO terminal.

For details on transferring applications between a computer and the

PV550/PV900s terminal, see the PanelBuilder 550/900

Configuration Software manual (Publication 271 l -6.0).

Fioure ,l0.2

Cõ'nnecting Computerto a Remote UO Terminal

Calalog No. 2711-KSA1, -8541, -KgAl,.K9C1'-T941¡T9C1
Shown

To RS-232 Prlnle/
Filo Ïransler Port

9 Pin to 25 Pin Adapler
(il requked)

Jil;'

ToComm I or
Comm 2 Pott

ñ

t

I

t_

Pln #

RS-232 Communications Cable
catalog N0.2711-NC13
Catalog No.2711-NC'14
catalog N0.2706-NC13

Connectlon D¡agram

Connect To:
Pln #

DataOul (fXD)

Dara ln (RXD)

Signal Gommon

I
2
3
4
5
6
7
I
I

1

2

3
4

5

6

7
I
I

Data ln (RXD)

DataOut (TXD)

Signâl Common

T

PanelBuilder 550/ 900
0r

SLC APS Software

I

i?|Jq

q
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l0-6 Remote l/O Terminal Connections

Connecting a Printer All versions of the Rernote VO 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 ttre 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 Sreen of the Configuration Mode menu.

To connect a printer to the RS-232 port of the Remote VO terrninals,
use of these cables:

o 16.4 foot (5 meter) Catalog No. 27ll-NCl3
o 32.7 foot (10 meter) Catalog No. 27lt-NC14
o l0 foot (3 meter) Catalog No. 2706-NCl3

Figure 10.3 shows the printer connection.

Figure 10.3
Connectlng a Prlnter lo a Remote U0 Terminal

Calalog No. 271t-KSAl, .BSAI¡K941¡K9C1,.T941,-T9C1

Keypad (271 l.K9Ai ) Shown

1o RS-232 Pdnter/
File lransfer Pod

t

Prlnter

To RS.232 Port

€

FS-232 Communicalions Cable
Calalog N0.2711-NC13
Catalog No.2711.NCt4
Calalog No.2706.NCl3

(
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Remote l/O Terminal Connections 10-7

Remote l/O Pass-Through Remote VO terminals (Catalog No.27ll-8541, -KsAl, -T9Al'
-KgAl, -T9C1, -K9C1) allow the transfer 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

DH+

Computer
RËmole UO

Psss.Thtorrgl¡ Bemote U0 Netwotk

i¡:.i1::..i:
::::- L. I

PanelVlew

To transfer an application using Remote VO Pass-Through:

l. A Data Highway Plus Interface Module must be installed in the

computer. Allen-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 cornmunication driver must be

loaded on the computer. Drivers are configured using the

INTERCHANGE Device Config. Utility (icon in PanelBuilder
group) or the Workstation Setup Comrnand (File menu).

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

computer 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.

artrc¡
oc¡c¡
EOE¡
ctott
Eler

ËEc:

Publication 2711.6.1



\

3

' :ti



Chaptet ll

Chapter Objectives

Equipment Required

t
''4,t Usinq the

Trou6þshooting Chart

Tloubleshooting and
Maintenance

This chapter describes how to isolate and correct common operating

problems and perform routine maintenance tasks'

o equipment required

r using troubleshooting chart

o LED indicators

o cleaning the display window

o replacing the clock module

o replacing the PV550 backlight lamp

. replacing the PV900 color backlight

Other than verifying that the conect Power source is connected to the

terminal (use a vottmeter), no electronic diagnostic equipment is

requ ired for troubleshooting.

Table I l.A is the terminal troubleshooting chart. This chart lists the

most common operating problerns, the probable causes' and steps to

correct the Problem.

ATTENTION: The PV550 and PV900 contain
trazàr¿ous voltages. Do not insert obj-ects or l-et objects

fall into the terrñinal through the ventilation slots'
Alwavs disconnect power when checking wiring
connections. Failurè to take adequate precautions may
result in severe electrical shock.

I
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11-2 ïroubleshooting and Maintenance

Troubleshooting Chart

Problem

Terminal does not power up.

No communications with SLC or

PLC conlroller.

No communications with PLC but

COMM LED is green.

No communications with personal

compuler,

Clock module Battery Low

message is displayed.

Gannot transfer application from

memory card.

Table 1'l.A
Troubleshooting Chail

Conective Actlon(s)

Verify corræt vollage al power lerminals on the

back of the terminal.

1 . Check status of COMM LED, refer to seclion

"LED lndicators".

Vedfy cable connections using cable diagrams

in Chapters 8, 9 or 10.

2. Verify that terminal and conholler are set at the

same baud rate.

3. Place controller in run mode.

4. Vedfynode numbersettings.

5. Refertousermanuallorcontroller.

Change the setling olthe inhibil bit.

1. Check status of COMM LED, reler to section

"LED lndicators".

Verify cable connections using cable diagrams

in Chapters 8, 9 or 10.

2. Personal Compulôr lnlerlace Converter (PlC)

receives powerfrom DH-485 conneclion. Verify

lhal the tem¡nal is ænnected to an SLC,

nelwork, or wallmount power supply as shown

onpage &-7,

3. Vedfy lhat teminal and computer are set at lhe

same baud rate.

4. Verify node number setlings.

5. Fefer to computer user manual.

6. Refer to the PanelBuilder 550/900 manual

(Publication 2711 €.0).

1. Replace clock module as described in

instructions wilh clock module kit.

1. Vedfy correct installation.

2. Reduce size of application lile.

3. Check for loose memory card. Application may

be conupled.

(r"+

.a\

1. Memory card is not properly installed.

2. Application is too large for terminal memory.

3. Dala checksum is inconect.

4. lnvalid lile lormat.

1. Clock module needs replacement.

1. Communications(COMM)fault.

2. No SLC, network, or power supply connectíon

at terminal's DH-485 port.

3. Baud rates nol sel correclly.

4. Terminal node and maximum node numbers

are not set coneclly.

5. Computer fault.

6. IMERCHANGE driver not properly loaded.

ïhe inhibit bit is set as the default on the Channel 18
Slatus Screen in the PLC (ChannelOverviedScan-
ner Mode).

1. Communications (COMM)fault.

2. Baud rates not set properly.

3. Controller is not in run mode.

4. Terminal node and maximum node numbers

are not correctly sel.

5, Conlroller fault.

lmproper conneclion to power source,

Probable Cause(s)

Publlcallon 2711-6.1
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Troubleshooting and Maintenance 11-€

U

Problem

Gannol transfer application to

memory card.

Screen obiects do not function.O

Application file name appears as

-..-.on Terminal lnfo screen.

Area on PV900 color screen

appears dark.

Screen objects are not visible.

Values do nol update in disPlaY but

appear as asterisks "t'

Corective Actlon(s)

1. Verify conect installation.

2. Change memory card proteclion switch'

3. Erase and reformat card.

4. Reduce size of application file or erase/fomat

memory card.

5. Replace or reformat memory card. lf problem

continues, try another memory card.

6. Check lor loose memory card' ll problem

continues, try another memory card.

7. Check the terminal information screen to verify

lhal an applicalion exists.

Check status of Comm LED, reler to LED lndicators

seclion.

Refer lo problem 'No communications with SLC or

PLC controller' for additional troubleshooting

instructions.

1. Download applicalion and try again.

2. Download new apPlicalion.

Replace PV900 color backlight.

1. Verity power connections.

2. Access Screen Selup from the Terminal

Conliguration Mode menu and adjust lhe

contrast. To reset lhe display configuration on

keypad lerminals, press lhe left and righl anow

keys simullaneously and then press [F9]on the

PV550 or [Fl5] on the PV900.

3. Access Screen Setup from the Terminal

Configuration Mode menu lo check if lhe

terminal is set for Screen Saver mode.

4. Access Screen Selup kom the terminals

Conliguration Mode menu and tum on the

backlight.

5. Replace backlight.

1. Checkstatus of Comm LED, referto LED

lndicators section.

Reler to problem 'No communicalions with SLC

or PLC controller' for additional troubleshooting

instructions.

2. Change the field width delined for the

object.

1. Temind is not communicaling with SLC or PLC

controller.

2. The value is invalid or exceeds lhe field width

defined for the objecl.

1. Conect power is not aPPlied.

2. Contrasl

3. PV900 is in Sc¡een Saver Mode.

4. PV550 backlight lamP is not on.

5. PV550 or PV900 backlight is bumt out'

One of the lubes in the backlight has burnt out.

1. Application is invalid.

2. Application may contain an error making

it unusable.

Communications problem.

1. Memory card is not propedy installed.

2. Memory card is wrile protected.O

3. File cunenlly exists on memory card'@

4. Applicalion file is too large, not enough space

on memory card.

5. lnvalid memory card format.O

6. Datachecksum is inconecl.

7. Application doesn'l exist.O

Probable Cause(s)

@ Terminal displays a warning message with instructions if these erors occur

Publicalion 2711-6.1



11-4 Troubleshooting and Maintenance

,\ DIIER
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æ

LED lndicators

PV550 Back Vlew

Flgure 11.1
LED lndlcators

FAULT LED

DH-485 LED lndicatlons

LED

CommO

Fault

Faull

Use the two LED indicators to isolate operating problems. Figure
I1.1 shows the location of these indicators.

PV900 Back View

FAULT LED

lndicates

Normal state communicat¡on f aults detected).

Fault detected.

. Make sure controller is in run mode.

. Vedfy baud setlings of terminal and controller.

. Vedfy propel terminal lo controller conneclions,

No communicalions established.

Normal slate.

Fault delected. Cycle power lo lhe lerminal. lf the fault still

exists, the terminal requhes

Hardware is lunclioning but no application is loaded or the

currenl appl¡calion is corrupled.

Normal state (no communicalion laults detecled),

Communicalions not functioning

. Vedfy lhat lhe baud rale and rack settings malch the PLG

setl¡ngs.
. Veriþ proper terminal lo controller connsctions.
a lhat he PLC enables remote l/0 communications.

No communicalions established. PLC is in mods.

Normal state.

Fault delected. Cycle power lo lhe teminal. lf the fault still

exists, the terminal

Hardware is functioning but no applicatlon file is loaded or the

tED

O Comm LED stays On unlil power-up self tests are complele.

Remote l/0 LED lndications

LED lndlcates

CommO

cunent is t

o oo

oe

ooo

Flashing

On (steady red)

off

Blinking

0f (power

applied)

On (steady green)

Stale

Flashing

On (steady red)

off

Blinkins

Ofî (power

applied)

On (steady green)

State

Publication 27116.1
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Troubleshooting and Maintenance f1-5

?
o

. Clean¡ng the
) O¡splay lfVindow

To clean the displaY window:

ATTENTION: Use of abrasive cleansers or solvents
rnay damage the window. Do not scrub or use brushes

1. Disconnect power from the terminal at the power source'

2. Using a clean sponge or a soft cloth, clean the display with a mild

soap or detergent.

3. Dry the display with a chamois or moist cellulose sponge to avoid

water spots.

Removing Paint and Grease

Remove fresh paint splashes and grease before drying by rubbing

lightly with isopropyl alcohol. Afterward, provide a flnal wash using

a mild soap or detergent solution. Rinse with clean water'

Equipment Hose Downs

Be aware that screen objects on touch cell terminals may activate

during equipment hose downs.('

U
ATTENTION: Because touch cell terminals have

sensitive touch cell regions, it is possible for screen

objects to activate dur-ing equipment hose downs'

Replacing the
Clock 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 backup or input retention. The clock module has a

typical life expectancy of 7 years.

The clock module replacement kits for the PV550 terminals are:

. Catalog No. 271l-NB2 (Series D or earlier)

o Catalog No.27ll-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'
bõ not attempt to dispose of the module in a fire or
incinerator. Doing so- may cause the clock module to
ãipiô¿e. Follow ãisposa[regulations in your area for
lithium battery disPosal.

)
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11-6 and Maintenance

Replacing the
PV550 Backlight Lamp

A replacement halogen lamp is available for rhe pV550 terminal
(Catalog No. 271l-NLl). The halogen lamp illuminates the LCD
display of the PV550 Terminal. Light from the ramp is rransferred to
the front panel through a fïber-optic bundle. An infrared filter
prevents heat frorn damaging the fiber-optic cable.

lmportant: Make sure that rhe lamp and / or fiber-optic cable do
not touch the infrared filter.

t
':t
'rl

i:

¡i
I
lr

¡i

¡f, ATTEN'IION:_When operaring, the backlight lamp is
,ñ extremelyhor. Do nottouch thãtarnp orthe-mounting

^l I \ clip when lamp is on. Allow lamp to-cool to avoid

-rl. 
personil lnJurlr.

Refer to the illustration below when replacing the backlight lamp.

Spare Lamp Holder

Wire Retaining Glips

Fiber-Oplic Bundle

lnfrared Filter

Lamp

Lamp
Mounting Clip

)Ç

Fiber-Oplic Bundle
Mounling Clip

Fiber-Optic Bundle to
Edge lnside Clip Backlight Lamp

Cable Connecior

Publicat¡on 2711'6.1
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Access Cover

Troubleshooting and Maintenance 11-7

To replace the PV550 backlight lamp:

1. Turn off the power to the PV550 terminal'

lmportant: Turning 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

ATTENTION: Lamp may be hot' Allowlamp to

cool before proceeding to avoid personal inJury'

3. Disconnect backlight lamp cable connector. The connector has a

locking tab that you must press to separate the connector'

4. Remove lamp from mountingclip' Avoid contact with the

infrared filter.

5. Insert new lamP into holder

ATTENTION: Do not touch the reflecting surface or

halogen bulb when handling
damaging lamp'

new lamp to avoid

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. tf new lamp does not light, refer to troubleshooting chart'

Á'. D^I€ER ffi

æ

t
a
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11-8 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 backlight:

1. Turn off the power to the PV900 color terminal.

2. Loosen the 4 Phillips captive fasteners.

3. Open the back of the PanelView 900 color terminal by swinging
the unit open about 90o.

Avold louching lhls area

(

t
.i

I

i

Iì
a

(4)Ph¡lllps Capl¡ve
Fasteners

¡| ATTENTION: Do not touch any of the exposed

/\ 
å'f:fåËecËSprevent 

damage rrom erectrostatic

llll

illl

ffi

o

I
tì

i,

j

i:

ì
¡
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Troubleshooting and Maintenance

Backllght Power SuPPIY Cable

1r-9

4. Unplug the backlight Power suPPlycable and remove it from the

.oi¿.ã cable retaineri on the backlight reflector and set aside'

Backtlght Cable Relalners

aÞ

<_

(4) M4 Phlllips Screws

@

@

4 Standofls

5. Remove the four (4) M4 Phillips screws and set aside'

6. Remove the backlight from the unit'

()
f.r

0

7. Place the new backlight on the 4 standoffs'

S.Replacethefour(4)M4Phillipsscrewsthatweresetaside(in
rttp S) to a torque of 6 to 8 inch-pounds'

g.Placethebacklightpowersupplycableunderthecableretainers

on the back light reflector and plug into the new backlight'

l0.ClosethebackofthePanelViewg00Cotorterminalbyswinging
the unit closed.

ll.Tightenthefour(4)Phillipscaptivefastenerstoatorqueof6toS
inch-pounds.

12. Apply Power to the terminal.

13.Ifthedisplaydoesnotillurninate,refertothetroubleshooting
chart.

o
o

!

o e

il
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Specifications

Elecr¡cal

AC Power

PV550

SuPplY Voltage Limits

Power ConsumPtion

PV9OOM

SuPPIY Voltage Limits

Power ConsumPtion

PV900C

SuPplY Voltage Limits

Power ConsumPtion

DC Power

PV55O

SuPPIY Voltage Limits

Power ConsumPtion

PV9OOM

SuPplY Vollage Limits

Power ConsumPtion

Mechanlcal

Endosure

LED lndicators

COMM

FAULT

Weight

PVs50

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

Appendix A

85 lo 264V ac, 47 to 63 Hz

45 VA maximum

85 lo 264V ac,47 to 63 Hz

110 VA maximum

85 lo 264V ac,47 to 63 Hz

110 VA maximum

t8 to 30V dc (24V dc nominal)

t2 Watts max. (0.54 @ 24V dc)

t8 to 30V dc (24V dc nominal)

58 Wans max' (2.74 @ 24V dc)

NEMA Type 12113, NEMA Type 4X (indoor use only)

tP54, IP65

Red

Green

1.2 kg (2.7 lbs)

3.14 kg (6.9lbs)

2.91 kg (6.4lbs)

3,18 kg (7,0 lbs)

2.95 kg (6.5 lbs)

167 (H) x 266 (W) x 106 (D)

6.57 (H) x 10.47 (W) x 4.17 (D)

24e (H)x 406 (W) x 112 (D)

e.so (H)x 15'e7 (W) x 4.40 (D)

24e (H) x 336 (W) x 112 (D)

e.8o (H)x 13'24 (W) x 4.40 (D)

Publicalion 2711'6.1
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A-2 Specifications

Mechanical

lnstalled Depth

PVs50

PV9OOM

PVg00C

TemlnalMemory

PV550 (Series E or later)

System RAM

Applicalion EEPROM (Ftash)

PV550 (Pdor to Series E)

System BAM

Application EEPROM (Ftash)

PVgOOM

System RAM

Application EEPROM (Ftash)

PV900C

System RAM

Application EEPROM (Ftash)

Display

PV55O

Type

Size

Pixels

Touch Cells (Touch Screen)

Touch CellSize

PVgOOM

TYPe

Size

Pixels

Touch Cells (Touch Screen)

Touch CellSize

PVg00C

Type

Size

Pixels

ïouch Cells fiouch Screen)

Touch CellSize

RealTme Clock

Battery.backed clock

88 mm (3.39 inches)

200 mm (7.8 inches)with memory card

97 mm (3.81 inches)

210 mm (8.27 inches) with memory ærd
99 mm (3.89 inches)

212mn (8,35 inches) with memory card

320K bytes (volatile) 8K bytes (batrery backed)

240K bges (application screens)

256K byles (volalile) 4K bytes (baflery backed)

112K bytes (application screens)

512K bytes (volatile) 8K bytes (battery backed)

240K bytes (application screens)

512K bytes (volatile) 8K bytes {battery backed)

240K bytes (application screens)

768K bytes (text and bitmaps)

Liquid Crystal Display (LCD)

120 x 60 mm (4.75 x 2.38 in.)

256 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 f 6 rows)

26 x 25 pixels

Aclive Matrix Thin-Film Transistor (TFT) with Cold

Calhode Fluorescent (CCF) Backlight

171 x 130 mm (6.73 x 5.12 in.)

640 x 480

384 (24 columns x 16 rows)

26 x 30 pixels

t̂çi,¡
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Specifications A-3

13 5

20 5

40 5

13 I
20 I
¡10 I
13 16

20 16

4() 16

Gharacters/
Row

Maximum

Rows

Gharacter Slre - PV550

Slze

Height x Wdth

lHxlW
lHx2W
lHx3W
2HxtW

.2H x 2W

2Hx3W

SHxlW
3Hx2W

3Hx3W

Characler Slze - PV900M

Slze in PlxelsO

Helght x ÌVidth

8x16

8x24
16x24

24x32
32x40

O Pixelsi2s =.013 x.013 inches (.33 x.33 mm)

Character Size - PV900C

Slze ln PirelsO
x Wldth

8x16

8x24
16x24

24x32

32x40

@ Pixel size = .013 x.013 inches (.33 x.33 mm)

Gommunlcatlons

0H485 Network

Baud Rates

Distance Maximum

RS-232 or DH-485 Poinþto'Po¡nt

Baud Rates

Distance Maximum

Remole l/0

Baud Rates

1200, 2400, 9600, 19.2K

4000 feet (1219 meters)

1200, 2400,9600, 19.2K

20 feet (6.1 meters)

57.6K, 10,000|eet (2,800 meters)

115.2K, 5,000 leet (1,400 meters)

230.4K, 2,500leet (700 meters)

Dlmenslons
lnches (mm)

.15H x.11W x

.15H x.22W x 5.6W)

15H x .33W (3.8H x 8.a W)

.30H x.11W (7.6Hx2.8W)

.30H x.22W .6H x

.30H x.33W .6H x 8.4W)

.44H x.f 1W (11.2H x 2.8W)

.44H x.22W (11.2H x

.44H x.33W 11.2H x

CellDlmenslons
lnches

l04W x.208H (2.64 x

.104W x.312H x 7.92)

.208W x .312H (5.28 x 7'92)

.312W x.416H (7.92 x 10.56)

.416W x.52H 0.56 x I

CellDlmenslons
lnches (mm)

.104W x.208H x 5.28)

.104W x.312H (2.64 x 7'92)

.208W x.312H (5.28 x 7

.9t2W x .416H (7.92 x 1

.416W x .52H (10.56 x 13.2)

19 I
1226

39 16

79 16

79 24

Characters/
Row

Maxlmum

Rows

19 11

26 t4

1939

79 19

79 2S

Maxlmum

Rows
Chatacters/

Row

Publlcation 2711-6.1



A4 Specifications

Communicatlons

RS-232 Printer Porl

Baud Rate

Parily

Data Bits

Stop Bits

Handshaking

Environment

Operating Temperature

PVs5O

PV90OM

PV900C

Storage Temperature

PVs5O

PV9OOM

PVg00C

Relative Humidity

PV550 (non-condensing)

PV900M (non-condensing)

PV900C (non-condensing)

Heat Dissipalion

PVgOO

Shock and Vibration

lmpulse Shock

(operating/non-operaling)

Vibralion (operaling)

RealTTme Clock Module

Replacement Kit

PV550 (Sedes E or laler)

PV550 (Prior to Series E)

PV9OO

Backllght Lamp

Replacement Kit

PVs50

PV900C

Agency Certlficalions

1200,2400,9600, 19.2K

None, Even, Odd

7ot8
1or2

None, Soflware (XON/XOFF), Hardware

0 to 55" C (32 lo I31 " F)

0 to 50' C (32 to 122' Fl

0 lo 55" C (32 lo 131 ' F)

-20 to 70" C (-4 to 158' F)

-25 to 70" C (-13 to 1 58' F)

-25 lo 70' C (-13 to 1 58" F)

5 lo 95% at 0 to 30o C (32 lo 86" F)

5 to 750/o at 31 lo 40o C (88 to 104' F)

5lo 500/o at 41 lo 55" C (1061o 131' R
5lo 850/o al 0 to 30' C (321o 86" F)

5 to 95% al 0 lo 55" C (32 to 131 " F)

50 watrs (170 BTU/HR)

1sG/30G

1G up to 2,000 Hz

Calalog No. 2711-NB3

Catalog No. 2711-NB2

Catalog No. 2711-NB3

Catalog No. 2711-NL1

Calalog No. 2711-NL2

CSA Cerlified

CSA Class I, Division 2

Groups A, B, C, D ceriified

UL Lisled

CE marked for allapplicable dhecllues

)€

t-
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Appendix B
ì Terminal Messages and

Self-Test Numbers

This appendix lists messages that may apP-ear during terminal

operatión and provides descriptions of self-test numbers'

o types of terminal messages

o listing of rnessages

o Remote VO communication loss

o self-test numbers

The 4 types of terminal messages areTvpes of
Tóiminal Messages

(,
M

Status Messages

Indicate the terminal is performing an operation that may limit

access to the terminal (such as an application file download) or a

communication problem' The mesiage disappears when the terminal

completes 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'

Warning 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 current application will-halt' The terminal must be

rËset lpower cycled) to recover from this type of error'

)
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B-2 Terminal Messages and Self-Test Nurnbers

The lerminal hardware configuration is
corrupt.

Te¡minalFault

The opentor pressed [F4] Erase /
Format Card on the memorycard
configuralion æreen.

Waming

Error when wriling lhe source file.Reminder

The file does not load inlo terminal
because lhe lile is incompatible with

the lerminal's lirmware.

Reminder/
File Transfer Status

ïhe lerminal could not transfer the file
lo ils internalmemory because the file
is too large. ln a memory card transfer
lo card, lhe card does nol have
enough space for lile.

Reminder/
File Transfer Status

Error when reading the source file

from a source device.

Reminder

See message The PVA File Exists:"

Message only occurs when the file
cannot be renamed.

Reminder/
File Transler Status

ïhe checksum of data in a file transfer
has failed.

Reminder/
File Transfer Status

Communication enor was detecled.Reminder/
File Transfer Slatus

Problem found when lormatting a
memory card,

Reminder/
File Transfer Status

requiring presets.hold alldevices

The battery-backed RAM is too lulltoTerminalFault

The application lile may be too large.TerminalFault

Applicalíon contains incompatible

data.

TerminalFaull

A minor fault was detected lhat could
impact terminal operalion or a
teminal faull was detected.

TerminalFaull

Minor Fault
0r

The lerminalreceived an abort

command during a file transfer.

Rerninder/
File Transfer Slatus

MeansrTlpe:

Application file contains errors.

Application file: lnsufficient RAM

Application file: Too many relained
memory devices.

Check card slatus.

Comms lransfer error,

Data corrupled. Verify file and retry.

File exists. Cannot ovenurite.

File read aæess enor.

File too large.

File nol supported.

File write access enor.

Fonnat erases entire card:

0orFl -Abod
1 or F2 - Continue

Hardware configuralion is corrupled.

Logic Conlroller has screen conlrol. Attempt to change application screen
failed because the screen is
coníiguied for eoniroiler access oniy.

Recommended Actlon ls:

Contact Allen.Bradley for technical

support with errorcode. You may
recover from a minor fauft by pressing

any key. lf fault reoæurs, contact
Allen-Bradley with the enor code.

Check application and try again.

Try again. lf possible, reduce the size
of the application.

Reduce the numbel of conlrol
devices, Use objects.

ïry a new memory card.

Check for poor eleclrical connections
or momentary cable removal. Try lhe
file hansfer again.

Check for poor electrical connections
or momentary cable removal, Try the
lile transfer

Change file name or save lo a new
memory card.

Try again. lf problem continues,

contact Allen Bradley for lechnical

Reduce size of application if ) lhan
what is allowed for lerminal. See

Appendix A. lf copying to a card, verify
card memory is sufficienl.

Terminal firmware musl be compalible
with applicalion. Contact
Allen-Bradley if you need to verily
compatibil¡ty.

Vedþ that lile is a PanelMew SS0/900

application (.PVA).

Try again. ll problem conlinues,
contacl Allen.Bradley for technical

Enter appropriats response.

0orF1 toaboil
1 orF2loconlinue

Contact Allen.Bradley for techniæl

No action requircd, conlroller will
change screens when necessary.

Listing of Messages Terminal messages are listed alphabetically.

lermlnal Message:

Aborted. Îry again,

A fault has occurred. Enor = X

A-d
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Terminal Messages and Self-Test Numbers B-3

i'r
LI

Termlnal

No application on PV550/PV900.

No liles.O

No Card lnserled.O

Proceed with download?
0 or Fl - Aborl
1 or F2 - Continue

Retained mêmory losl. Presets were

loaded.

The PVA File exists'
0 or Fl - Aboñ
I or F2 - UPload wilh new

PVA lile name

ïimeout.

Unformatted card.@

Unknown device.@

Value nol in range.

Write Protected Card.

Write to logic conlroller failed.

O Message maY also aPPearat the lop ol the memory card file transfer screen'

Try again.

Check connections (on Remote t/o
units). This msssage appears if con'

trollei is not connected. Verity that con'

troller is in run mode and not busY.

Check that controller files being wdtten

are not in use by other controller o¡
eralions.

Acllon

UseTerminal lnfo screen lo check if

application is loaded in lerminal

Use memory card containing applica'

tion (.PVA)liles.

lnstall memory card. Try transfer again

Enter approPriate response.

0 or Fl to aboñ,
I or F2 to continue'

Enter approPriate response'

0 or Fl to abod,
1 or F2 to uPload with new PVA lile.

was not resel. Try again.

Reformal the memory card or rePlace

with a new memory cad il card is cor'

rupted. again.

Verify lhe file tYPe enlered. Try again.

Enter a value within accePtable

Select
switch

wilte mode bY changing lhe

on the top edge of the card.

)

Gomm Stalus Controller does not accept dala lrom

the terminal.

Reminder/
File Transler Status

mode.

card wdle command

memory card switch
Atlempt to issue a

failed because lhe

is in the prolecled

Reminder The enlered value is out ol lhe accepþ

able

Reminder/
File Tnnsfer Status

ls rn-The destination or source device

valid for a read or write application

transfeL

Reminder The memory card is unformatted' con'

tains an unrecognized formal0r may

be corrupted.

. Reminder/
File Transfer Stalus

The terminalwas waiting for ths part'

ner device in a lile ltansfer, but timed

out before the expecled data or reply

was received.

Reminder/
Fìle Transfet Status

The [F3lSave To Card on the memory.

cardioñfiguration screen was ptessed

when the Íþ exists on the card.

Reminder

Waming
mem0ry
pressed.

The [F2] Reslore From Card on the

card conliguration screen was

Reminder Attempt to transfef dalalo/lrom a

memory card failed because lhe card

sbt doés not contain a memory card.

Reminder AttemDt to transfer dala from the

memory card lailed because no files

wers on lhe card.

Reminder/
File Transfer Status card failed because no aP'

is loaded in the terminal.
memofy
plication

application to aAttempt to transler an

Type: Means:
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B*4 Terminal Messages and Self-Test Numbers

DH485lermlnat Messages:

Data erors on the llnk.

Duplicate node address.

No active node(s) found on network.

Required network node(s) not found

Remote U0 Termlnal Messages;
lnvalid rack conlþuration

No PLC communication

PLC in program mode.

Bemole l/O Hardware Failed.

ïmeout - No Blæk Transler Reads

Timeout - No Block Transfer HEuests

ïmeoul - No Block Transfer Writes

Becommended Acllon ls:
Vedfy æntrolfer addressing and
baud ratesettinge. Check for
loose or reversed witing.

Vedly all device nodes.

Check to see that PV550/900 and

Reset lhe temínal.

L TTe filæ do not ex¡st on SLC.
Create the files on the SLC.

SLC are coneclly connscted to the
syslem. lf lhe enor occurc again,
the node addresses, baud rates,
and maximum node addressæ
should be checked.

2. Verily that the SLC(s)requked
by the application are at ihe
expected node address(es)
with lhe communícalion

sel

Recommanded Actlon ls:

Correcl the rack contiguration.

Check for pulled cables and pLC
power. Also check sellings for
baud rale and rack confþurations.

Check fo¡ inconecl widng of con.
nector.

Communiælion resurnes when
is c'or¡ected.

Place the PLC in run mode to re.
sume communication.

Contact Allen-Bradley lor lechnical

ênors.

supporl and provide lhe specific ter.
minal message.

enabled) or addressíng erors.

' ("ro

Check ladderlogicfor missing BTW
instructions (inslructions thatãren't
enabled) or addressing enors.

i

SLC files that are unavailable.

2. The network is active, but
SLCs are not located at the
expected nodes. Node and

node numbers may
c0nectly.

maximum
nol be set

m0reof0ne0r wile)(read
aæesstotryingrsterminal

themessage flashing,tsIt the1.Comm Status

No olher DH.48S devices can be
located on lhe network.

Comm Status

was assignedMore than one node

the same address.

Comm Status

data packets wereCorrupt

detected on the DH.4BS network.

Comm Stalus

Meane:TYpe:

'lhe PLC is communícating
terminal, bul lhe PanelView
receiving Block Transfer Write re.

wilh the
is nol

the

Comm Stalus

is æmmunicating wilh lhe
butfte PanelView is not

ap-
or

ïhe PLC
lerminal,

Comm Status

The PLC
terminal,

is communicating with the
bul the Panelview is not

rcceiving Block Transfer Read re.
quests by lhe

Comm Status

minal will run but not communicate.

Comm Status

Configuralion Mode menu and the
back of lhe termínalare

on theLEDThe COMMMode).
(in Programts offlínePLCTheComm Slatus

is nol communicating.
causss are disconnected

cable, no power lo pLC, incorrect
baud rale or rack settings for pLC
conl¡guration. COMM LED is off.

lhe PLC
Possible

Comm Slalus

commu-Nocommunicalion.uo
rernoteforrack conliguralionlnvalid

nicalion can occur.

Status

Means:Type:
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Remote UO

Gommunication Loss

Selt Test Numbers

'When communication fails on a Remote VO network:

o Object states are maintained and the message "No PLC

Coinmunication" is displayed on the terminal screen'

o If Block Transfers are defined for the application' bll n9 BTR or

BTIV instructions are received, another message is displayed

when the Block Transfer Timeout occurs'

These messages continue to display until communications is

established. If a write operation is attempted to the logic Program

.onuoffing the PanelViei objects, the terminal will display the

*.rrug"'iEnor: Write to Logic Controller failed"'

If a PanelView object is activated during a communication loss' the

objectretainsitsnewstateandsendsthisstatevaluetothecontroller
*ñ"n 

"om.unications 
is established'

The self-test numbers appear on the screen during powerup'

Terminal Messages and Self-Test Numbers B-5

Test Number lndlcates:

'l Static RAM test.

2 Terminal searching for a file to download.

10 Erase boot llash area.

11 Copy boot code.

12 Boot code suæessful.

Boot code coPY lailed.

board llash EPROM.

Check lor enor after boot code is coPied to the on

Erase limware lrom flash EPROM.20

21

22

23

25 Firmware not comPatible with boot code'

fkmware to firmware llash memory'

Firmware successful.

Firmware coPY lailed.

24 Peilormed CRC firmware check.

Firmware not with hardware.26

30

31

32 Realtime clock test.

test.

Stuck key test.

Note: You may not see all of these test numbers during a power-uP'

{

flr

13

)

ÀI,I¡EN-BRÀDLEY COMPÀIVY

RIGHTS RESERVED. 1rIü.XX

TESTING VERIFICAI'TADO PRUFEN

VERTFICATION AUTOTEST

Sell-test Number

COPYRTGHT
xggs, ÀLL
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Blinking Red
(blink rate is 6 times per

second)

Terminal Messages and Self.Test Numbers

If a test fails, the terminal displays:

ERROR! FEHT/ERI ERREUR! ERROREI

The following test numbers appear only if a problem occurs.

Test Number lndlcates:

33 LCD RAM faited

40

50 Wrong ærdfomat

No executable code to run after boot.

60 CPU could not execute code.

Faull lndlcator Meaning
Solid Red Stalic RAM Test Failed. Contact Allen-Bradtey.

The table below shows fault conditions that may occur during
po$,er-up and the stâtus of the Fault indicator.

Checksum test on boot code failed. Conlact Allen-Bradley.

Blinking Red
(blink rate is 5 seconds

Boot code ís inconect for terminal type (touch screen or
keypad).. Contact Allen.Bradley.on/5 seconds

€
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Appendix c

European Union Directive
Compliance
(€

European Union Directive
Gompliance

If the Panelview 550 or 900 operator Terminal is installed within the

Europ"unUnionorEEAregionsandhastheCErnark'thefollowing
regulations aPPlY.

U

EMC Directive

PanelView 550 and 900 Monochrome Terminals

This apparatus is tested to meet council Directive 89l336lEEC

ntectråmagnetic compatibility (EMC) using the following standards,

in whole or in Part:

o8N50081.2:1993EMc-GenericEmissionStandard,Part.2-
Industrial Environment

oEN50O82-2:1995EMc-GenericlmmunityStandard'Part2-
Industrial Environment

The product described is intended for use in an industrial

environment.

PanelView 900 Color Terminals

ThisapparatusistestedtomeetCouncilDirectiveSglS36|EEc
Etectråmagnetic Compatibility (EMC) using the following standards'

in whole or in Part:

oEN5008l-1:1992EMc-GenericEmissionStandard,Partl-
Residential, Commercial and Light Industry

oEN50082.2:1995EMc-GenericlmmunityStandard,Partz-
Industrial Environment

Theproductdescribedisintendedforuseinanindustrial,light
industrial or commercial environment'

)
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ù2 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, corunercial and light industrial", is given in Clause I
of EN5008l-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 medium-voltage
transformer dedicated for the supply of an installation feeding a
¡nanufacturing or similar plant.

The PanelView 550i900 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.

Wirlng Recornmendations

To reduce elecrical 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 power to the PanelView 550/900 terminal by a
separate path from the communications cable.

Where power and communications lines must cross, they should
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. Conract your local
Allen-Bradley representative or distributor and request the following
Allen-Bradley Corporate Numbers:

. 43500-218-01 for the PanelView 550 terminals
o 43500-219-01 for the DC power uersions of the

PanelView 550 terminals
o 43500-177-01 for the PanelView 900 monochrome terminals
o 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

,,fld

Glossary

Application - In the conrexr of PanelBuilder, an application is a

togical anangement of screens which replace the functions of a

control panel and consist ofpush buttons, data entry objects, control

lists, anã indicators. The application runs in a PanelView terminal.

Application File - File containing configuration information for the

pãnltView 550/900 terminal. Files exist as either a PanelView

Application (.PvA extension) or as a PanelBuilder Application

t.iÈe extension). Files transferred to a terminal are in a .PVA

format. Files within PanelBuilder are in 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 of8 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 terrninal boot code.

Byte - A sequence of eight consecutive bits treated as a single value.

controller, Programmable - Refer to programmable controller.

cursor Keys - Up / down I left tright arrow keys on the terminal

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 ConfÏguration Software, a

memory card or the PanelView File Transfer Utility to a PanelView

terminal.

DH-485 link - Data Highway 485 link. An Allen-Bradley

token-passing carrier-band link for a local area network'

DH+* link- 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

Memory. Can be written to and erased.

EPROM (Flash) - Erasable, in -circuit, programmable, non-volatile

memory. used by rhe PanelView 550/900 to store an application.
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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.

HHT-Acronym for Hand Held Terminal (Catalog No. 1747-PT1).
A device used to configure and monitordata 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 PanelView 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 Windows based
progrâm used to develop an application to run in the PanelView
terminal.

PanelVlew 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.
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Glossary G-3
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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 - Acronym for Personal Computer Interface Converter'

Converts between RS-232 and RS-485 standard electrical interface

signals.

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 controtter - A device used to replace relay logic

uæd fot 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 Progrâms.

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 datathat 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 cornmunications.

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 trademafk for small Logic controllers. see

programmable cont¡oller.
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G-4 Glossary

lbuch Cell - One of the rectangula¡ 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.

Tbuch 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 data types, are displayed and
must be conected before an application can be loaded.

Verify - The process where PanelView terminal checks the validity
of a downloaded application.

ffi

\
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$"¡

A

AC Power, Connecting, 2'1-24
Accessories

550 to 900 UPgrade, 1-21

Antiglare OverlaY, 1-21

Backlight LamP, 1-22

Configuralion Software, 1-21

File Transfer Util¡ty, 1-21

Function Key Legend Kit, 1-20, 1-21

Memory Card, 1-19, 1-21

Mounting Clips, 1-22

Personal Computer lnterface Converter, 1-21

Real'[ime Clock, 1-22

Wallmount Power SuPPlY, 1-21

Alarms

Content, $-12
Description, 1-18

History, 1-18

Allen-Bradley, Conlacting for Assistance, P-3

Antiglare OverlaY, 1-21

Application Files

Description, 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

PanelView900C, 1-22

Backlight LamP RePlacement

for PanelView 550, 1f-6, 11-7

lor PanelView 900C, 11-8

BarGraphs, S-10

c
Cables

DH-485, 8-3
DH-485 Network lnstallation, &4
DH+85 Programming, 1-21

Remote U0, 1-21

Remote l/O Connectoç 1-22

RS-232,1-21

Card,Memory 1-19, 3-5, 4-1, +2,4-3,4-4
Certifications, , A-4

Character Size, A-3

Cleaning, DisplaY Windou 11-5

Color Display

Available Options, 1-2
Backlight HePlacement, 11-8

Description, 1-3
PanelView 900, 1-3

Comm LED, 3-3, 3-7, 11-4

Communication Porls, Available Options' 1-2

Configuration Mode Menu, 1-17, 3-2

Configuration Software, 1-21

Contacting Allen-Bradle¡ P-3

Conlents, Manual, P-1

Contrasl Control, 3-12

Control Lists

Active ltem, 5-3
Aclive List, 5-3
Cursor, 5*4
Description, 5-3
ListKeYs, 5-4
Piloted Gontrol List, 5-5
Selecting an ltem, 5-5
Vertical lndicator Bar, $-3

Conventions, 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, 5-6
Numeric Entry Cursor Point, S.6
Range, 5-6

Date, 5-11

Date/Time Setup, B-11

DC Power, Connecting, 24-24
Declarations of Conformity, C-2

DH-485 Communications
Baud Rate, $6
Cables, B-3
Connecting a Personal Computer, g-6
Connectors, 8-2
DH-485 Communicatons porl, l-12, g-2
LED lndicators, g-9, g-7, 11-4
Link Coupler, &-3
MaxNodeAddress, &€
Network Connection, 8-4
NodeAddress, 3-6
RS-232 Port, t-12
RS-232 Printer Port, B-2
Selup Screen, 3-6
SLC Gonnection, B-3
SLC Programming Connætor, 1-.l2
Terminals Available On, l-2

DH-485 Communications port

PanelView55O, 1-7
PanelView 900, 1-il

DH-485 Programming Connector
PanelView550, 1-7
PanelView 900, 1-11

Display, Using Touch Screen, 1-16

Display Window, Cleaning, 11-S

Displays
Bar Graph, S-10
Color, 1-2
List lndicator, 5-10
Message, $-.l1
Monochrome, l-2
Multistate lndicator, S-10
Numeric Data, 5-lt

,-2 lndex

E

EMC Dhective, C-1

European Union Directive Compliance, C-l

F

Fault LED, 3-3, 3-7, 11-4

Fault Messages, B-l
Features

PanelView 550, 1-4, l-S, 1-6, l,z
PanelView 900, 1-8, 1-9, l-10

File Transfer Porl, 1-2

File Transfer Ut¡lity, l-21

Files, Application, 1-1S

Formal Card, 3-S

Function Key Legend Kit, 1-16, 1-20, 1-21

Function Keys
PanelView 5S0, l-s
PanelView 900, 1-g

H

Hand-Held Terminal, Connection, g-5

Hold Tme, S-2

I

lndicators

BarGraph, 5-10
Líst, 5-10
Multistate, 5-10

lnítialScreen, 24
lnstallíng the PanelView SS0

Ambient Temperature, ô-l
Enclosures, 6-1
Mounting Clearances, 6-3
Mounting Dimensíons, 6-2
Mounting Procedures, 6-5
Panel Cutout Dimensíons, 6-4
Tools, 6-2
Ventilation, 6-l

lnstalling the PanelView 900
Arnbient Temperalure, 7-l
Enclosures, 7-1
Keypad Mounting Dimensions, 7€
MountingGlearances, 7-4
Mounting Procedures, 7-6
Panel Cutout Dimensions, 7-S
Tools, 7-2
Touch Screen Mounting Dimensions, 7-2
Ventilation, 7-I

lntended Audience, P-2

lntended Uses, 1-1

lntensity Control, 3-13

/(,

(
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K

Key Repeat

Delay, 3-9
Rate, &-9

Keypad Enable Button, Entering Data, 5-7

Keypad Terminal

Available OPtions, 1-2
Operalion, 1-16

Touch Screen Terminal

Available OPtions, 1-2

Operalion, 1-16

Remindet B-1

Status, B-1

Terminal, B-1

Warnings, Þ1

Monochrome DisPlaY

Available OPtions, 1-2

Screen Conditioner, 3-14

Mounting CliPs, 1-22

Multistate lndicators, 5-10

N

Numeric Data DisPlaYs' F-11

Numeric Entry Controls

DescriPtion, 5-6
Entering Data, 5-7
Kevoad Enable Button, 5-7
Numeric Entry Cursor Point, 5-6, 5-7

ScratchPad, 5-6

Numeric Entry KeYs

PanelView 550, 1-5

PanelView900, 1-9

o
Operations List, 3-3

lndex t-3

I

V

L

Language

Selection, 3-4
Types, $4

Language Button, þ3
Last Chassis, 3-8

LEDs
Comm, 3-3, 3-7, 11-4'A-1
Fault, $'3, þ7, 11-4, A-1

PanelView 550, 1-Z
PanelView 900, 1-11

Legend Kit, Function KeY, 1-16' 1-20

Link Coupler, &'3

List
Control, 5-3, ffi
lnd¡cator, 5-10
Screen Selector, $-8

List Keys

Controllists, S4
screen lists, 5-9

P

PanelView 550

Backlight LamP, 1-7

BacKight Lamp Replacement, 11-6, 11-7

Cursor KeYs, 1-5
Cutout Dimensions, ô4
DH-485 Communications Port, 1-7

DH-485 Programming Connectoq 1-7

Features, 1-4, 1-5, 1-6, 1-7

Function KeY Legend Kit' 1-20

Function KeYs, 1-5
lnslallation, ù-5
LEDs, 1-7
Mounting Clearances' 6-3
Numeric Entry KeYs, 1-5
PCMCIA Slot, 1-7
Power Gonnection Terminals, 1-7

Power Connætions, 2-2
Printer / File Transfer Port, 1-7, 1-11

Ratings, Þ1
Remote U0 Port, 1-7

Reset, 2-8
RS-232 Communications Port, 1-7

ScreenSetuP, 3-12

Touch Cells, 1-5
I

M

Memory Card, 1-21

Applications, 3-5
Erase / Format, 3-5
lnstallation, 1-19
Listing, 3-5
Restore From, 3-5
Saving to, 3-5
Transiening Applications, 4-1, +2, 4-3, 44
Write Protection, 11'3, B-3

Menu
Configuralion Mode, 3-2
TerminalGonfigurat¡on Mode, 3-1, 3-2

Message DisPlaYs, 5-11

Messages
Fault, Þ1
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PanelView g00

Backlight Replacement, l t_g
Clearances, Z_4
Color Display, l_O
CursorKeys, l_g

P|1-4BS Communications port, 1_11
pllas prosrammins conneòioi i_rr
Fearures, 1_9, 1_9, 1_.|0
Function Key Legend K¡t, l_20
runction Keys, l_g
lnstallation, 7_6
Key Bepeat Delay, g-g
Key Hepeat Rate, +g
LEDs, 1-1.|
List Keys, $.4
Monochrome Display Adjustments, 3_14
Mounting Dimensions, l_2, 7_g,'7_s
Numeric Entry Keys, 1_9
pCMCtA Stot, 1_i1
Power Connection Terminals, 1_.l1
PowerConnections, 2_S
Printer/ File Transfer port, l_1.|
Ratings, 7-l
Remote l/O porl, l_il
Feset, 2-g
Reset Button, 1-11
ResetVideo, 3-S
RS-232_Communications port, l_1.|
Screen Setup, 3-13
Touch Cells, t-g

PanelView Terminal
Operation, l-.16
Types, 1-2

Pass-Through, Z-7, H, 1O_T

PCMCIA Stot
PanelView SSO, l-7
PanelView 900, l-11

Piloted Control Lists, $_S

Power Connection
A0power, Z-1-Z-4
Connecting power, 24, 2_S
DOpower, Z+24
PanelView SS0, Z-.z
PanelView 900, 2_g
Terminals, Z-2,2-g

Power Connætion Ïermínals
PanelViewSS0, 1_7
PanelViewg00, l_lf

PowerSupply, l-ll
Wallmounl, g-S, g4

Power-up Sequence, p_6

Preset Opera$ons Screen
lnitialValues, B-g
Power-Up Screen, 3_g
Presetvalues, O-g
Restarland Load presets, 3-g

Printer

BaudRate, B-15
Communication Settings, 3_1S
uonnecting, g_9, lG-6
PodMode, 3-16
Setup, $-lS

Printer/ Flle Transfer porl, 1-2
PanelView550, t-¿ 1_11
PanelView900, l-il

Pdnting, l-17
Prinloul Contents, S-f 2

Publications, Relate4 p-2

Push Bultons
Description, $-2
Hold Time, S-2
Operation, S-2

/.:t

{"y

Personal Computer lnterface Converter, l_21, g_S, g_6
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R

Rack
Number, 3-8
Size, S€
Starting GrouP, S€

RealTmeGlock, 1-22

RealTme Clock Module, A-4
Replacemenl, 11-5

Related Publications, P-2

Reminder Messages, B-1

Remote l/0 Communications

BaudRate, 2-7, 94
Block TtansferTmeout, 2-7
Cable, 1G4
Communication Parameters, &-7

Computer Connection, 10-5

Gonfiguration Screen, 2-7, 3-7

Connector, 1-14
Last0hassis, 2-7, 3-8
LED lndicators, 3-3, 11-4

Out-of-Box Conf iguration, 2-7
Pass-Through, 2-7, 3-8, 10-7

Printer Connection, 10-6
Rack Number, 2'7, +4
Rack Size, 2-7, g-8

Remote l/O Device Connection, 10-4

Remote l/O Port, 10-2
RS-232 Port, lù'2
Starling Module GrouP, 2-7, $€
Supported Controllers, 10-3

Terminals Available On, 1-2

Transferñng APPlications, 1G-2

Remote l/O Port

PanelView 550, 1-7
PanelView 900, 1-11

Reset
PV550 terminal, 2-B

PVg00terminal, 2-8

Reset Button, PanelView 900, 1-11

ResetVideo, 3-.3, 3-12

Restore From Card, 3-5

Reverse Video, 3-12

RS-232 (DH+85) Communications

RS-232 Printer Port, $-2
Cables, 9-3
Communications Port, 1-13, 1-14

Computer Connection, 9-4
DH+ Network Connection, 9-5

Pñnter Connection, 9-6
RS-232 Communications Port, 9-2
RS-232 Pdnter Port, 1-13, 1-14

SLC Connection, 9-3
Terminals Available On, 1-2

Transiening APPlications, 9'2

RS-232 Communications Port

PanelView 550, 1-7
PanelView 900, 1-11

Run Mode Button, 3-3

s

Scale, Bar GraPh, 5-10

Scratchpad, 5-6
Cancelling, 5-7
Entering Data, 5F7

Screen
Dl-l-485, 3-6
lnitial, 2-6
Language Selection, &4
Memory Card Transfer, 3-5
Power-UP, 3-9
Presel OPerations, 3-8
Remote l/O SetuP, 2-7
RlO Configuration, S-7

Saver, 3-13
Screen Adjustments, 3-12
Teminal lnformation, 3-1 0

Tme and Date Settings, 3-11

Screen Adjustmenls
Contrasl Control, 3-12
ResetVideo, ç12,3-14 '

ReveneVideo, 3-12, 3-13

Screen Conditioner, 3-14

Screen Conditioner Hour' 3-14

Screen Conditioner Time' 3-14

Screen lntensitY, Þ13
Screen Saver, 3-13
Screen Saver lntensi$' 3-14

Screen SaverTmeout' 3-13

Backlight Gontrol, 3-12

lt*ùt

.l

Publicaüon 2711€.1



t-6 Index

Screen Selectors
Cursor, $-9
Descriplion, S_g
List Keys, 5-g
Selecting an ltem, S_g
Vertical lndicator Bar, 5_9

Self Test Numbers, 2_6, B-s
Set Tme/Date

Settíng Date, 3-ll
Setting Ime, 3-11

Settings, Applicatìon, $-1
SLC Programming Device, Connecting a HHI &_S
Specifications

Electrical, A-i
Environment, A*4
LCD Display, A-l
Mechanical, A-l
Memory A-l

Stalus Messages, B-l

Terminal lnformation, 3-10
Terminal lnformatíon

Application File, 3-10
Boot Revlsion, S10
Firmware Revision, S_10
Hardware Confþuration, 3_10

Terminal Messages, l-17, B_l
TeminalTypes, 1-2

Teminology, p-2

Time, S-lf
ïirne/Date Setup, B-.l1

Touch Cells
PanelView S50, t-S
PanelView gO0, 1-g

Troubleshooting

Chart, I1-l
Contacting Allen-Bradle¡ p_3

U

Upgrade Software, 1-21

Upload/ Download Utility, UserManual, p-2

W

Wallmount powerSupply, g_S, g_6

Wallmount power Suppl¡ t_21
Warning Messages, B-l
Wring and Safety Guidelines, g_1, g_1, 1O_1
Wring Recommendaüons, C_2

Wrile Protection, Memory Card, ll_3, &_3

T

Terminal Configuration Mode Menu, g_1, g_2
¡rccesslng, 3_2
Comm and Fault LED, $_3
Date/'fime Setup, 3-ll
Language Button, 3_3
LEDs, 3-3, &7
Memory Card, SS
Operations Lisl, 3-3
Preset Operations, $-g
Run Mode Button, S-O
Screen Adjustments, O-t 2
Serial Communications, $_7

fi;
€ç;*

Publication 27fl.6.1



& RofFtrtre,L Autonathn Allen-Bradley, a Roch¡ellAutomatlon Business, has been helplng its customers lmprove
productivig and qualily lor more lhan 90 years. We deslgn, manufaclure and suppd a hoad
range of automation products woddwide. They lnclude logic processors, power and motion
conlrol devices, operalof lnterfaces, sensorg and a variety of software. Roc{<well is one of the
world's leading technology companies,

Worldwide representation.

fuganünarA.rüaf¡oAusüia¡Eahnln.BelgfumrSrazlrBulgnd¡¡CanadaoChiþ.Chlna,PRCoCohnbla¡GosleRha¡Cmalla¡Cypn¡¡¡CzætrRe¡ùllcrDamarto
Eqrador.Egypl.ESelvedot¡Fhlad¡F¡ame¡Gemanl¡Greæo¡GuelemalarHonduræ¡HongKmgr¡nrg¡tyo*æland¡lndla.hdonosl¡¡ Inhnd¡lsnelrlblyo
Jamalor,[pan ¡ Jordan ¡ lbna ¡ Knvall. Lobanon. Malaysla. tilexþo ¡ Nelhedands ¡ NewZealand ¡ No¡rny ¡ Pallsh¡r o Pgru r Phlliflms r Pdutd r Po¡t¡gral¡ Puedo
Rho ¡Qat¡lo Ronunh r ßusi*€lÍl o S¡udÂnbb r Slngapon o SlovaHa ¡ Sloreda. Sot¡ütAldca Rapubllc ¡ $nh r Sweden rSwilzerland¡ Talwan¡ lhalaìd. Trtrtoy.
Un[ed Aråö ãilralos r Unlted Kfrgdom o Unlled St¡les r Uruguay r Venezus]¡ r Yugoshvla

Allen-Bnadley Headguader, 1201 Soulh Second Slreel, Milwaukee, W 53204 USA, Te[ (1) 414 3824000 Fu: (1) 414 æ2.4444

Pû[caüon Ttlt€.| -Jun 1900

AIlcn-Bradley

SÐ.ild.. Rùlûdon gtll€rt,t -Julo 1S
sq¡a¡d¡ Prþlbr 27tt.01ô¿-Fóru¡y tS0
glprüd.¡ Pra¡ùr Zttt{@ - tlo¡¡rù* lE{
I'ps¡.d,r fta}&r 2tlt{@l - ocþü.r t$5
8tllmdr PûSür Zt11{@¿ - FÔînty tF¡
slDsd.. P¡ô&db.r tlt.æ¡- u¡ld¡ ttgô

4006146e0rß)
Copyrt¡tl 1sß A!$.8rdcy Ccllsny, hc. Pülrd h US^



 



ATTENTION

THEFoLLowINGMoDELNUMBERSMUSTUSE
OUICKDESIGNER VERSION 2.0 OR GREATER

ì

L
s
R

$
fr

N

lt

ü
ì

I

ì

:

I

l

QPl21 100c2P
oPl21 100E2P
QPl21 100s2P
QPl2D100c2P

QPI2Dl OOE2P
QPI2Dl OOS2P
QPJ2Dl OOL2P

QPJ2D1 OOS2P

ßl

\)

THEFoLLowINGMoDELNUMBERSMUSTUSE
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lnstallaüon tnformation for eurcKpANEL and erJrcKpANEL fr.NOTICE: The panel clamps are packed in the carton.

QUICKPANEL jr.SIDE

o lnstallthe
slot in the

O-RING
or

FLAT

QUICKPANEL
BACK

4¡n(1oomm)

c
rt

SIDE BACK

Torque = 0.S-0.6Nm

o For easier maintenance
and proper ventilation,
ensure the display is
mounted away from
surounding objects.ÊcÊ
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3
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Precautions

3d
.-\o

r \\r

.ì\

o when instailing the dìspray on a sranted p.aner, the srope of the panershourd be w*hin 30 dei¡reäs trom tne verticaróocit¡ãn.îithe srope isgreater than 30 degrees, provide fan cooling. 
, -'-'-. " " !¡

¡ Ensure heat from olne, equiprãñtãä"r notJnterfere with the dispray.e For proper ventitation, provide 4" of clearance around the QUICKPANELand 2" of clearance.around the eUICKPANELi; - '- ' '-
o Ground rhe disptây tõ eäih öó,ñã."'¡ Panetthickness = !1.6r.T:.1rye .063in_.394in for eUtCKpANEL(1 .6mm-5mm),o63in_. 1 eTin toi óuJóxpnr.¡el ir. 

-' s v'¡ v

-PANEL
gasket in
faceplate

KìI-
rlf-

FRONT

l:::l

¡ lnsert.the display through the panel
opening. lnsert the paniel clamps into
the stots in the dispiay body. ilin '-

screw clockwise to tighten.
r,..¡

Units Marked ItL and c-UL
Use No. 14 to 18 AWG , solid or stranded copper conductors and note the following precautions.1. Suitable for use in Class l, Division 2,G roups A, B, C and D hazardous locations, or nonhazardouslocations only
2' WARNING: Exolosion hazard - substitution of components may.impair suitability for class l, Division 2.l;"it-T,'.i,,i,:f¿ï:"Jl::ãiliJiot o¡scon;¿iäü;;,"nt,nre"b poùãihasbeen switchãd off or the
4' WARNING: Explosion hazard - *n"n in hazardous locations, turn off power before repracing or wiringmodules.
AC Power (epx-21 xxx-xxx)

M4KE SURE THE POWER IS OFF
o Remove the protective cover on theAC terminarstrip. Remo ve 1r4,of insuration from the suppry w¡res ãno insert them under the terminarclamps. Tighten the cramp é"r"*" to'ru"rru the wires. ñeprace theprotective cover.

DC Power (e px-2Dxxx_xxx)

- Þ

-'Þ

-
;þ

-

+DC
i oNLY

M{KE SURE THE POWER IS OFF¡ Remove the protective cover on'the DC terminar strip. Remove 1/4,,of insuration from the suppry *ires ãno insert them under the terminarclamps' Tighten the chmþ órru*i to'.".r," the wires. Repface theprotective cover.
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Basic Panel Obiects

A basic paner object is a push button, pilot light, iluminated push button, serector switch, or any type

of operato, *niåt mechanism ivpi"árïv found ""';;;;;;t 
panel. The QUICKDESIGNER editor

a'ows the novice windows,* operating system user to easily create-basic panel objects and group

them in panels. rü/hen the desiin fr.¡J.¡i, *t"pr;t; in win¿o*s"", â pioject file is transferred to a

rtarget dispray. using the editor.änã-ãirpr"v combination, you can quickly create and modify a custom

ãñttot pånti for a Èt'c control application'

The QUICI{UAi'IELir. dispray is 320 x}4lpixers' which isdivided into 24 ceils of 80 x 40 pixels'

*, - The eUIcKPAt'tEL, Series A di6l.v i¡ oio'1 49ö pi;;È *rtigt is divided into 80 cells of 80 x 40

6l 
.rpixels. 

The eulcI{pAr,rEL,s.rú ã display i, o¿oï+ed pixers, which is divided into 96 cells of 80

: . 
x 40 pixels. rn, outct<p¿Näri. oirpi.vis srrñn uelow. The size of the cells and the grid can be

changed. *, ,nã is an aia for piacing objects on the panel.

introduct¡on

Panel Editor

Pointer

lllumiinated
Push Button
Seleclor
Switch

Text DisPlaY

Polyline

240 PIXELS

] æ PxELs

The editor presenrs you with a group of paner objecr.design tools. Yll rirply select one of the tools

from rhe toor box and place it on the ,oå.n. Some ou¡r"tiirquire a PLC word or bit to make them

active. Some objects are for internal ;;;;;"h as the coio ianel' which is used þ move from one

panel to another. rhe pointer is 
" 
rpJ"í tool, used to select ôb¡r"tr already on the screen'

320 PIXELS SO P¡XELS

BitrnaP Leoend
Plàte
Pilot
Ught

Messaqe
DisPlaY-

Push
Button

Numeric
Entry

Analoo
Meter-
lmage
DisPlaY
Print
Panel

Trend

Goto
Panel

Numeric
DisplaY

Word
Button

Time
DisplaY

Bar
Graph

Alarms

Text

lntrþductlon' I
Gircle Rectangle



rrl lnc ncg¡nncr filotJg' thc cdittlrclrrrvs thc tlb.icct in a two ccll fìcld. Thc objcctscrn bc rc.sizccl r'.suitthc pancl tjc'sign' In thc lirll.wing tlrawing, ,, þi¡u, Lish, .h.icct has hccn pracctr .n thc pane r.

on the screen' an edit diarog box appears. rn the case of the pirot Light, you
i[o,iJ,llt' 

change backgrorino uno'åutlin".oror, unã urrign a discr;te ult in
Each type of object can be customized ro fit arvide range of applications. It therefore becomes veryeasy to place an object on the screen' rnodify ¡t ro. vãui rppr¡ðåt¡on 

"nJio"¿ 
the project inro a targerdisplay.

Once the object appears
can change the text size
PLC memory to control

Core Components
c-ore components are the basic building blocks that win ailow you to configure theQUIcKDESIGNERobjects' rnese co'e components are used in tr¡e creaiìon of the basic objects rike àpush buttons, pilot lights, illuminated push úrb;;;à srl""to, switches.

Bezel

The bezel presents a visual indication to the operator that the buffon has been pressed. The bezer,bezel outline' and touch color can be chang"dîi';ii;r, apprication. ù; above example shows rhebezel in rwo colors' A bezel is used with a-rou"h ilì;å; ru"h-r, purr, gräon, ,luminated pushButton, Goro panel Burton ,n¿ ñulrr¡" uria Ë""y'Èïrrr".

L¡ghr

o,l

tc



Legend Plate

POWER

OFF

changed to suit Your aPPlication'

{ roa ta DisPIaY

A numeric readout provides a mechanism to dispray the numeric contents of PLc data registers'

The regend platc is used to provide text information to the operator-The text size can lre changed' and

the rext will automatically center itself both verticatty aiã hårizontally. The text color, background

coror and outrine coror can be modififJfo, your rppiir"tion. Lægend prate informarion is static'

Iægend prates u* u.ed with l-egend prates,Þush Buttons, GotoÞanef Buttonr, Numeric Data Display

Bultons and Numeric Data Entry Buttons'

Lens

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 functions, usually 
"n 

órr lens and an oN lens. Text in the lens is

used to describe to the operator what the bit status means. Text size is variable and will automatically

center itself both verticaily and horizontaily. The text coror, lens color, and outline color can be

FAN

STOP

lntroductlon' 3



lnstallation

Notes

BasÍc RequÍrements
1. MS-DOS 5.0 or greater.

2' 386sx or better cPU, 4'0 Mbytes RA-lvl, 17 Mbytes (fuil instail) of free disk space.3. Basic knowredge of how to use the Microsoft rvindows* operating system.
4' Microsoft windo-ws* 3.1 running in'Enhanced Mode,. you may interogate the rnode byinspecting the ABourbox of the nlgrm Manager. If you are currently running in Real orProtected mode, exit Microsoft \Mindows'* and stãrt it up by typing '*ñ¡g at the Dos prompt(typically CÞ).

i.ffiiå.ffiåi* with MS'Dos*. (The insratration wiil add SHA-RE.EXE to your

Backlng up and Restoring your data
å

'lve recommend that-you backup your data files often. If someone were to stear your computer or ifyour hard drive breaks down, yòu will r,uu. u 'uu"tup copy'of your important data fïres. you can usethe project export feature to 
"opy 

cornprete project oåtu ,o a floppy disk.
You rnay also backup your data by copying the files in your data directory.to a safe place. A simple
F:::ää,îtäï'äS.?åäî^f,,ï,':..""fí ij,{¡;;,.s 

rrom tr," ¿.ilå¡,""to,viJ. úpi ¿i,i..

i.ffi[::,:l!roiiiÏå1itrïä$iii')îÌ,:'o'" the noppv disk back to vourdara direcrory. For

If you are familiar with the'Ms-win9:yr.* Fi_lg Manaqer'you may use it to ,copy,your 
files, too.

ffå:ïi,ï:ation abour the 'MS-windows,' rite nianagr.,.oorurt your MS_windows*

wíll not beyour dotaQUICKDESTGNERare

4 ¡ lnstallaüon
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lnstalling Quick SYstem

nstallation P roced ures

l. Start Windows"" (typt "win" at the DOS prompt)'

2. Insert Disk 1 into drive A or B'

3.opentheProgramManagerFilemenuandchoosetheRuncommand.

4.TypeA:setup(typeB:setupifyouareusingdriveB)intheCommandLinetextbox.

5.PressENTERorclickoKtostarttheinstallation.

6. Forow the instructions on the screen. The instailation wizard wilt guide you through the install

ì
tF
lß
txì

w*ì
K
Ð\
N

ü
a
::l

i

:l

i
I

process.

The installation program altows for complete or c]¡.stom installation. The custom installation allows

you to select onty itîãisptay a"uic.ir¡."0 ï19 drivers you need.' t "u.ttot 
installation typically

requires about 12 Mbytes. The custom instalration may iot use ail the disks in the distribution set'

.,'starting QU ICKPAwET Editor

To start the QUICKPANEL editor:

- 1. Start ÏWindows"* (type "win" at the DOS prompt)'

fl ,. Open the program Manager and locate the Total Control Products program group'

3. Double_click the group icon. rüvhen the Totar control products window opens' double-click the

QUICK icon.

4. ctick the Help menu and select the About option. The About box w'l contain the software seríal

number. Transfer the serial number to ttre regiåtration ".¿ 
*-plete the registration card and mail it

to Total Control Products, Inc'

5.GototheQuickToursectionforatutorial.(QuickTouristhenextsection)

Please ÍîU out and mail in your regístrøtíon card'

Technical SuPPort

QUICKPAì.IEL technical support phone number: (708) 345-5ßA' FA)C (708) 345'5670'

,BBS:(708)345-5SS0.SelectareaSforQUICKPAI.IELinformation.

tnstallatlon' 5
.;ri¡i ..,
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Quick Tour

Overview
The Quick Tour section is designed,to ,t".you through a simple project usíng a Modicon pLC and aQUICKPANELIi' lLtlt targeidisplay- This prø* 

"inrains 
i¡" turi.Lr"r"nt, of a¡ projects. youcan substitute your PLC typJfor thãse instanóes ïhr* Modicon i. ur.¿. vou wiil be shown ¡nost ofthe diarog boxes but onryï few require any input or changes.

we strongly suggest that you read the Quick Tour section.and attempt a simple project. Make sureyou are able to design a simple panel and downlou¿ it torrre target ãi*ó when you have the targetdisplay communicating wittr yout PLc, then proceeoio oerigning more panels. you should downloadeach panel and test it before áesigning the neit.

Quick Project Setup
click the Quíck icon to start the editor- The following dialog is displayed. we assume this is the fi¡sttime you are using the software and there are no projects previousry created. I

, ,ì..i j

Note that there are no
(inactive). Click rhe N

projects listed in the window and several menu buttons and tools are greyed outew button to display the New project menu.

IMEDUSA tNtf EI
nðgetf_ì Ourck l{a

6 ¡ Qulck Tour



New Proiect
Thc Ncw project ttiarog is uscd t. cnter a tittc frrr a new projcct and pick a target display dcvicc'

ll¡'r ¡G:

PAIIEL i¡. Colo¡

Type "'RgJECT1" for the project name and press TAB to move the cursor to the Display device pull-

downselector(thedownarrowtotherightofthetextfield).

sêrect QUICKPAT.TEL jr. color as the display device. If your target device is different, select it from

rhe display device list. This exampre assumes you are usini the QÚrcKpANELir- color display'

Click OK and the Project Setup dialog will appear'

Proiect SetuP
TheprojectnamewillappearintheProlggt.na¡ne.textfieldatthetopofthedialogbox.Youcan

.#, change it by typing a l:\t nrt". if ybu äi"t the More button' the Additional Project Setup dialog box

Ë{ )w'l appear. ú,', Àdditionur rr"¡""íse$p diarog box is used to enter the Author name and project

'n -- notes.

The next section of the project setup dialog box is rabered Display Device- The moder selected is

shown in the Model list box. you c¿n change the display device by cricking the down arfow button

and picking a new target disPlaY'

The Initial screen is the first panel disprayed when the power is cycled. l¡ave this blank for now'

The Display button brings up the Display Çglfiguration 
diarog box, which is used ro serect the initial

screen and the screen Saver ümeout. The initiar screen 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 lhe timeout period, the screen goes blank- A setting of 0 will keep the display on

constantly. Click Cancel.

The Touch button brings up the Touch screen configuration dialog box- You can turn the beeper

oN(Enable) and oFF(Disabre). (you may want ro rurn it oFF whJnusing the dispray in an office

environment). click cìr. rn, îoìctr buttôn is also used to enabre the operation of the external

keypad.

The Print button sends the panel image to a printer' Iæave this alone for now'

New Pro cl

Qulck Tour o 7



cNt
I<Itlo P¡otocol>

Sy¡|crr.,..:i,

!PANET Color

!
Dirplr¡-.. .E ', i9 nirr-.-Ior¡clt-- ,

ln¡'tid Sqccrr:

Dirflay Ocvicc

Hodèt

llorc...

Proþ:l acoc:

ctupProject S

The next section of the Project Setup dialog box is labeled pLC & Protocols. Th is section is used toselect the PLC protocol and setup the communications for the display. There is only one choice forthe main serial interface port, which is designated SIO/CNI . Click on the down arrow located on theright side of rhe PLCType field to display a list of pLC types. Clickon Modicon Modbus.When you change protocols, the following prompt is displayed. The prompt reminds you that theprotocol you have just selected must be setup after the change. Click Yes to acknowledge the prompt.

Click the port button to setup the main serial porr (CNl) on the display. The Serial parametersdialog is displayed. This dialog box is one of the most important, because it defines thecommunication settings between the display and your PLc.

Ð
Quick Mana

96m

tersSe¡ial Parame



Thc scttings MUST match th.se of y.ur pLC. Thc.settings shown in the dial'g box ure tlcfault

scttings and may not bc cr:rït * 
"r* 

projecr. il;;;;; start ¿r-rcal project''you mûy want to writc

. -,.ìwn the scttings and verity thcy aíc the s¿rmc as thtlscirn your PLC' click oK'
.: ''"'-T'". '-' :: -^..- +,..¡ ¿rnri^nnr nnrâ ular PLC type' These paramcters

*,., -lick thc Protocol button to setup thc optional pararnelers tbr a partlc

MUST also march rh,se of your pLC.'itre settings siown in tná diarog hox are default settings and

may not be c.rrect for y'ur project. The Modi"on t"toiuus diarog box i-s shown below' click oK'
:

H
$$
l{¡

ts
l.-
N¡¡

:l

I

... ¡-.:. 1,:

ñr
Ëó

erialodicon ModbusM
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Lcrol P¡r¡rord ll¡¡¡c

Lh!'sÉd
lh ruserJ
[hìusé,J
Lhìusect
Uìused
L{ìusÉd

C¡rc¿l

fa*rord: Q¡cl

0Þcr¿tol , l- '.1 : -t^ll¡stä ,-,,

You are now done with-the Proj€ct setup dialog so click the oK button to return to theSAICKMA|{AGðrÌ diatog

QUICKDESIGNER
The project now has a title and the necessary configurat¡on information. Th_e next step is to design thepanels for the project' click the Panets buttón ;;;ä; e outcxpÈlic¡,rcnpaner ediror window.
You can atso click the panels ¡*o Elon rhe roolbar.

ïhe panel editor window opens with a new
display you selected in the setup Aiaiogs. lt
working on it.

r;"Ìr'[clp

To set the password for a single panel, open the panel then go to the Settings menu and select Panel.The Panel Settings dialog will appear. From the Password Level list box, select No password,

QuickDesigner section under

Operator, Supervisor, or Master More information about assigni ng passwords can be found in theSettings menu.

ì

OK

ettingPa¡¡*ord S

ËIEI
IPro¡ectl ]f Unfulledl.gnefll! Ourck Desr

10 . Qulck lour

panel ready to edit. The panet size depends on the fype ofis a good practice to save the panet as soon as you start



Thc first timc y.u opcn the }|/T?KDESIGNER pane r cditor menu, rhc T'.ls menu miry bc placctl on

the grid. prrcc thc c.Lrsor.vcr thc t¡tr. or thc toor box (Toors), click ¿n. hold thc lcft mousc butt.n t.

-nJ. the Tools nlcnu off the grid'

crick the iruminared push butron ¡"on @l on rhe Tools menu or select the illuminated push butto n

from the Tools pur-down menu. The status rine at the bottom of the screen will indicate which tool

you have serected. The i'uminated push button is a cornbination push button and pilot light'

Create a Panel

llluminated Push Button

The iltuminated push-button object will appear across ¡vo cells'

Move the arrow cursor into the grid area' A cross hair will

typt of tool selected. Move the cross hair to the cell shown

iírã *"rr.ge in the status line at the bottom of the window'

appear with a small image identifying the

¡åiftt drawing and click the mouse' Note

ffi3;\

¡,ÉoÉ

Tools EI

+H

QulckTour' 11
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. 
, nc rrunìrnûtcd push Butt.n Scttings diarog b.x wiil ars. appear.

tlstr

tag

Êcrd..- | 'å,.r.,.:.

[clion
fã lloronlcry
r-oN
(-OFF
f fogch

or
CÒrqrl

ll¡lc Ddoul

Aúvancod..-

ËG{p...

Tag

Push Button Tag Variable
The illuminated push button consistsof two parts; the push button and the pirot-right indicator. rvhen
:il: i;iii;:T,:'.Ti',i"'fi1ffiîa birii a ;;ðîã,;.'ä,n,,uuy, the p¡ro, r¡e',, is aisigned to moniror

A "tag" variable nlme.must be assigned to the push button. This tag wiil be a single discrete bit inthe PLC mernory that the target ¿¡.ñi"y 
"un "o,îrioi. 

i;p, oD0100ior the button rag and press TAB.
Pilot Light Tag Variabte

A "tag" variable name must be assigned to the-nilot right.This tag wilr be a singre discrete bit ín thel*:'iiffit'äl:ï lî'åî:::'iff;*'d" \fi;;i'i" bit is oñï,. p¡iàt right is oN. rype oD200

Bezel
The Bezel portion of the push button presents a visual indication to the operator that the button hasbeen pressed' click the Blzel u'ttoiìo display ttrr grrllseuings diarog. crick the simurare buüon tosee how the bezel changes colors- click oi< tó tilr a the main push tutton diarog.

à

utlorì Seltingslllumrnated pu¡h g

Bezel 5etlings

I2 r Qulck Tour



I

States
click 

'n 
the St.tcs button to display thc state scttings tlial<lg- A push huttcln has twtl statcs; oN ancl

..oFF. y.u can change the tcxt and appeari¡ncc 91ycrr. 
statc. usc the Nexr and prcvi.us buttons t()

Jclcct a dittcrent rtui.. The last rtot. ,"l."tetl will be the one displayed when you click the oK button'

Click OK to return to the main dialog'

:

ì'
Hm
Þ_d
{*,ì
l:r
{Ë.j
i{it

.\
s
a
i'
i.

i

I
ìì

:

j

:

:r

i
i

l
:

ì

:

Ir¡¡tily$ize

Cúcd

Color :: ': . .

E;lp-.-$dlinc Cdo

Action

Àc{ion

Q Momentar¡t
O o¡l
O orr

click the oK button to save the illuminated push button settings.

click the File menu and select save from the pull-down menu, or click the save icon'

SavePaneldialogappeafs'typePanellforthefilename.

xcrt I

-.J

a
{1r

c
r.
ì..,::ì

r
c
r,

The manner in which the push button tag will be controlled is defîned by selecting an nAction"' A

:.oommon action is toggle, where trt" pið bit (tag) is_turned oN when the push button is pressed and

rurned OFF when tf¡ããuifr button is pressed again. Click the Toggle button'

ffi
ü{

gleTogo

ffi rWhen the

j
, press TAB until the cursor is located in the Description window'Type SINGLE ILLUMINATED

PUSH BUTTON then click the OK button'

oK .:
State Seltings EI

Save Panel EI

OU¡CKDESIGNER
QulckTour ¡ 13



Lrrc^ tnc Fllc mcnu and sel'.ct Exit. The QUICK I,IANAGER win<l.w will rerurn

Bopct eoneoænts ldins lfirdow Ecb -lÐlxt

Projctte

If you select Tag Attributes or double click one of the tag narnes, the Tag Attributes dialog wiltappear. Do not change any settings. Click OK to close the Tag Attributes dialog and retum to theTags dialog. CIick the Close bufton to exit Tags.

Tags
The tags menu will allow you to view the tags created f.or.ghe^current project. you can easily add,delete' cut' paste, and copy tags. You_.un puig"l;äó alr of ,t . trg, r.m the currenr project. crickthe Tags button for the foúowing menu.

Ð

1¡1. Qulck lour
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€

àmÈ¡N OK

CancclT ¡¡g

oD200Val

6 [ntcser (.'Eloðt C gtrbp

Sirr I Poúod lo-

0.

lo¡!;

Download Panel
Before you attempt to downroad a paner, you must connect the HMI-CAB-C49 cable between an

unusedcommportonyourcomPuterandthetargetdisplay.

crick the Downroad button or crick rhe Download icon Hl a download the new panel design to the

target display. The first operation thalappears on the screen is the compiler (ssc), which compiles

the selecred project into code the target ãävice 
""n 

....f,. üour compiier diiplay may look slightly

q
different)

'rüfhen rhe compile operation is complete, the QUICKCOUNERnenu is displayed'

Follow the prompts which are displayed by ]UICKCOURIER"

guIcKcouu'Rwilr determine the condition of the display and begin loading the required files' A

bar graph will display the loading progress'

AttributesT

QUICKPANET
ConPllel

r -06

x
P¡oiectl

QUICK PANEL ir- llonochroma

EARGRAPH

6oto Panel Eutton

Proiecl:

Di¡pl¡y:
Pancl:

Iool:

SSC

Qulck Tour ' 15



: Update üspl¡y dcvbc e¡eculoblc l-

state

ru
oJi-'ilñb ¿ilpiù

E¡il

dcvice ¡l¿1e...

fonrunhdionr port trclp.

i..,r i:t.,!

.Rl
'r CI)

I Pto¡e"t, no¡cclt: Filcncn¿: GPÈá

.r CIS

.r DSR

xã¡Qulcl Couner![

Below the bar grapl wilt u9 a display device status inforrnation box which gives you some generalinformation about the display. Tt¡e first time a versio; 1.06 (or later) bootstrap is roaded into adisplay' the currently loaded executable fiie and tt. uärr¡on òr û,. eíecutable file will be blank. Freespace is an option that may not be active in this version.
when the application download is complete, oulcK couqgRwi¡ crose and the eulcKMANAGER program will return. since no ¿erault p.nJ was selecred, the display device will show thefollowing prompt.

Press For
Next

Screen

Press To
Run

Screen

Panell

Press the left button-to display Panell. If you had a real Modicon Modbus pLC attached to theQUICKPANEL"¡i' display, ttrl pustr-oylJl *outo op"ìare. pressing the push-bunon would setoD0100 to a 1' In this tuiorial,'the ladder logic in tlie pLC is writtãn so that serting oD0l00 ro a 1will cause oD?no to also be set to 1. The Piñt Lightiag variable for rhe push-button is tied tooD200' so it will go on"The push-button was selJcted to be a toggle typ, uutton. pressing the push-button again will cause oD0i00 to be set to 0 and oD200 ro be Je-t to 
"0. rr,. pilot light secrion of thepush-button will go out.

You had to read about ten pages of this tutorial in order to create your first push-button. It might havetaken you about ten minutes ó complete the exercise. Ñow that yåu ,r" ãmiliar with the operations,it should take you a minute or two tà create another button or pilot light. Just think how much timeand money you have saved! You can ?S-T object ro you, control panel in less than two minutes withno wiring changes! That,s ]UICK7AI,IELI

I
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; ìUICKMANAGER

q,,

OU¡CKMANAGER W¡ndow
gulcK l'vtANAGER is used to set uP a project file that contains the tYPe of PLC used, the serial

communications attributes, and other information required for a project. From the manager window

you can jumP to the Panel editor, which is used to design Panels- You can jumP to the tag editor to

add or modifY the tag list. You can jumP to the alarm manager to setuP the alarm Processor . rWhen

you have completed a Project' You can click the download button to send the completed Project to a

target disPlaY. The SUTCKMANA GER window is shown below'

Tife Bar
Menu Bar

Tool Bar

Projecl File Ust

Menu Bar
rvindows- commands are listed on menus. Menus are represented bynames in the menu bar at the

top of each application window. In Windo*s*, you sereci a menu, rnd th"n choose a command frorn

that menu. choosing the command carries out ihe action. ih. rrnu bar for the QUIcKI,IANAGER

Menu Butons

Status Bar

Project Components 9ptions Window Help

is shown below.

ïhe items listed on menus are most often commands that represent actions you can tell the

Application to carry out. Some-.rrru iïrts apPeaf dimmed' tott have check marks next to them'

some may have eilipses (...) after their namer, an¿ others may have key combinations listed across

17

from them.

QUICKMAI{AGER'
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windows'* applicatitlns atl follow ccrtain convcntions when listing ircms ()n a mcnu. Thcscconvenlions signal that cxtra intìrrrnation about the mcnu com¡¿¡n¿.. will filltow.
@ DESCRTPTION
Dirnmed command name rn. .õrr**ã is not availahle at this time.An ellipsis afler the narne A dinlog hox wiil appear.
A check rnark next to the narne The coñmand is active.
A key combination after the name A shortcut fbr this cornmand.
A triangle at the right side The command reads to a cascading menu.
To choose an item from a serected menu, crick the item name.

Tool Bar
The tool bar contains icons relating to frequently used commands found in the menu bar. By clickingan icon, you gain instant access to comrnan¿s. rne QUICK MANAGãIR tool bar is shown below.

ru"*J I

Setup J
Delete

Print -Panel Editor-
Tag Editor -

L Exit
Help

Upload Project (pri)
Download File (cmp)

Compile File (cmp)

L

- Download Project (prj)

- Alarms

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 rnenu buttons are shown below.

Project Fite List
The Project File List contains all the projects available to rhe QnICKIuIANAGER.you can crearemultiple projects, each with a different tãrget display and pLC type. projects can use panels fromother projects by using the copy and paste frrnctions.

Sfafus Bar
The status bar displays oPerator prompts to aid you in using the rnanager and designer tools.

I
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Proiect Menu
.he 

proiect menu c.ntains opti.ns for creating new projects, changing th_e setup tbr existing projccts'

dcreting unwanted projccts, antr trownroading-projecis tå target oisptays--rhe imp.rt option allows

you to use projects created on unoth., ,yr,.rñ,'*h"ile the expãrt option allows saving an entire project'

There are severat new tools whict or, álrignáo ,o make tnå pro"Lss of compiling and downl.ading

files easier and more flexible'

The new tool bar buttons have corresponding-entries in the project menu. selecting store Proiect irt

Quict<paner is tr,e same as clicking trrã oo*itoa¿ project button on the tool bar. However, if you

open the project **u 
"g.in, 

youïilI notice a check mark next to store proiect in Quicl<Pa¿eJ' This

indicates the option i, ,n'.ut"ã and will be reset the next time a compile is started'

The Dowtúoadoption is the same as before, where the current project is compiled and downloaded'

(,Iptoadis the same as the uproad project button, compile to Fire is the same as the compile File

button and Download from Fite isthe-same as the Download File button. A description of these new

items is found in the next section'

you can exit the project menu by clicking the exit option or by clicking the exit icon in the tool bar'

Note that you ç¡n quickly exit the ptãi".tïtnu by using the ALT-F4 key combination'

{.,

Proiect - New

Therearethreetl¡yaystostaftanewproject;clicktheNewicon
the Project menu' or click the New button'

The New Project diatog box is shown below'

New Prolect Name
Display device list box.

ffi in the tool bar, select New from

OU|GKilANAGER.

.TEnter 
the project name then use the TAB key to move to the

t9



ttßPay uev¡ce

äff'd,l"lit|riîi|jJ 
dcvicc hv clicking rhc dr.p-d.wn tisr box and seteuing rhc targu dispray rypc.

llor proþcl name:

IPBoJECTI

Project - Sefup

The Project setup dialog box can be selected in three ways; click the setup ,"on ffi in the tool bar,select setup from the project menu, or crick the setup button.

I

The Project setup dialog box will display the name of the project to remind you of which project youare working on' You can change the nane of the project by dereting G;H na,,,e and entering a newname.

Project Name

,:;:iij

PA|¡EL ir. ColorCK

ie ctNew Pro

<No Prolocol)sto/clfl

Pro¡ect Setup
ET

2Or



More Button

If y.u crick the M're hutton, the Additionar project Setup triarog box wiil appear- This dialog box is

',s.,1t., enter thc Author namc and projec:t noles'

D¡le cro¡tcd: Tr¡c llVlll/tlS 0l:2ïl{Pll
, ¡lod¡lk!û tOffOruS' Ol:Z|:lfPtl

tlolc¡:

i

I
¡í

I

å
I
l

I

ffi I

Model

The Display Device section will indicate which target dispray moder you. selected for the current

project. you can 
"hung. 

the diiplay device model uy cticking the arrow button and picking a neut

target display. The following is a sample of the oispiay tist. itre list changes for different versions of

sofhvare.

OUICKPAIEL Colol
llonochrone

6'
6.

l

lnitial Screen

The Initiar screen is the fïrst paner disprayed when the power is cycred. see Initial screen in the next

section.

Additional Proiecî SetuP ofe.

10.5" LCD llonochro¡ne
12.1" Cobr fFT
121'SuperTri¡t
6- llandHeld Colo¡

LSUICKPANE HandH eH llonoch¡ome

EL
UICKPANEL

0.
5" IQPJI Colo¡CKPAIIEL

OUICKDESIGNER
8R.21



Cücd

urallonCort. Disanel

Display Button
The Display butbn brings up the Displuy configurarion dialog box, which is usctl tt¡ selcct the initialscrecn and the Screen Saver timeout.

lifial Scrccru

tðYtBt rqqco,rt I0.' *rrr".
':..:-.a:

lnitîal Screen

Screen Saver Timeout

Touch Button
The Touch button brings up the Touch screen configuration dialog box.

This is the panel that will appear after a power cycle has occurred on the target display. when youfirst begin a project, this list 
-box 

will be lmpty. íf t;k""w rhe name of rhe power-up paner, enter irnow' You can corne back to this dialog u-ox äñer uú you. panels are completed. If you teave the Initialscreen entry blank, the target display 
-*iu 

prorpt thá operator to choosea panel when the power iscycled.

IÏhe screen saver feature will turn off the screen after a setected time period. simply touch the screento turn the display back on' The touch will not affect panel objects. nnt.rit 
" 

timeout period inminutes' The range is 0 to 255 minutes. A value or o fo=orfault) will force the screen to remain on.

DÍsaþle 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 pro3ect in an office environment, itwould be courteous to turn the beeper OFF.

Inítial

are case sensitìve.namesname. Panelcorrectve thehato insurebox namereen.sc listthefrominitíaltheChoose4re downloaded.8o the panelsafterscreen blackwtII the dìsplaybox,listnamea drop-downthetnnotname matchdoesScreenlrf theNOTE

Qutckpanel ir EIrguf ðttoncfeen ConfsT ouch

22c
OT'ICKDESIGNER
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Keyboard Attached

If y.u have insta*ed an .ptionar keypad such as. the HMI-KPN-201, crick this chcckbox' If thc

display type you are using tl.cs not iåu, un availablc k;;;;Jttption' this dialog b'x mcssage will

' 
ipear disabled (greYcd out)'

Print Button
The print button brings up the printer setup diarog box. select the printel type from the list box'

orher prinrers may work if they ur, 
"orpátibre 

to on. oiär printers in the iirt bo*. see the Print

option on Page 28.

Port Selector

ff îh, port selector is a list box that indicates which port is-curre.nllv being setup' This list box has only

\\ .ône entry now, but may have ,nãi, in the future. t'he,nuin serial þort is generatly called the cN1 or

SIO Port.

PLC TYPe

The p,.c rype rist box shows which protocol you selected for the current project' click the down

anow on the right side of the list box to view ihe entire list of protocols' sèlect a new protocol by

clicking on the desired name'

If you select a protocol different from the current protocol shown in the PLc rype list' the following

prompt is displayed, Th-e-protpi reminds you tfr"tit'' protocol you have just selected must be setup

after the ct ange. click Yès to acknowledge the prompt.

DOTNEC PA20l 2a

Pnnte¡ Selup
EI

Ouick Man l

.ß
iii;¡



Port Button

Protocol Button

The Port button will rlisplay thc seriat Parameters diatog hox. select RS232 or Rs422/4g5 Half orFull Duplex prot.col for the target di-splay-se;i;;Make sure thc c.mmunicarion settings are thc

;::i:;i:ii'i":îJåiil"1c. rhe settings -sh.wn in the diarog box are deraurt.sen¡nss ;;#;y nor bc

The Protocol button will display the unique protocol dialog box for the protocol selected in the pLCType list box' Make-sure the settings maich ihorc oryourpl-c. An exarnple protocol is shown below.Each supported PLC has a dedicatãd chapter in tnréommunications user manual.

å

Make

cables-sett andr communicatiotttoare related ty,r.r- ofmajoriAparametecatiottsame communive thehaPLCandargeltsure dìsplaythe

Serial Paramelers

enaModicon Modbus

24o ER



System Button
Thesystcmbutttrnwill<IisplaythcsystenrCclntìguratitrndialoglrox.

l

ì

F
s

\ìi

i{
il;

rd

Þ

l:

I

i

:-Options

Eanal t¡il¡Ðä tag

fiæout

Panet Trtgger Tag

The panel trigger tag isa register in the pLC that can be used to select a panel for display' Each

,panel has a unique Pänel ID numbe, *ii"rt is displayed when you save or open a panel'

when the panel ID number is pur in the pLC trigger register, the.selected panel wilt be displayed'

The paner change occurs oNLy when the valuJin the íegisier changes and the change overrides

anyrhing erse being displayed. If you reave paner tr¡sseüoltrunk, ianer serection is done using the

{
GOTO PA¡IEL button '

You can use a combination of Panel trigger tag and GOTO PAÌ{EL buttons. The operator can select

different Panels bY pressing a GOTO PAl.lEL button, and the PLC can select a Panel bY changing the

panel ID number in the Panel trigger register .In this situation, the GOTO PAI'IEL button will write

the panel ID number to the Panel trigger register to initiate the Panel change. The imPortant Point to

remember is that a new panel is displayed when a change occurs ln the PLC trigger register.

Watchdog Tag

The.watchdog tag selection is a register in the target pLC that is written to in intervals determined by

theTimeout setting. The target display will writetlhirt"-gi*iin the selected time period' Your PLc

requires additionaÍlogic to examine.and test the data irrãrã"r to determine if a communication fault

has occurred. A 
"orn.on 

technique i, iã ,.t the watchdog Lgister to 0, then examine it after the

timeout period has elapsed. Ifthe communication link islooã, the watchdog register will have a

ivalue other than 0. continue the cycle of setting the plô;gister to 0 and testing the register' At any

time after the timeout period the register is stili-set to O,ìhe; there is a possible communication link

problem. The targeiìirpfry wiff attãÃpt to write an FF to the PLC watchdog register'

Configulationuickpanel i- SY¡tema

Do not use Block the Panelvariablestag

PLC number,
screen wìll be blankyour ts or anto 0equal unused panel ID you use aand don ,tyou Defaultuse Panel, tørgettherf TriggerPønel youTog, ashould selectalso Default Panel rf lnthe Panel Trigger Tag

.?ß



ue¡tne password Button

Project - Delete

Pressing the Define Passwords button w-ill display the password Setting dialog box. y.u can passwortlprotcct one or more panels in a project. You .un ..tup pas.swortls f'or up to l6 user.s. The password isa numeric value fr.nr 0 to 65535 with up t, three l"url..f security. F'r eact¡ protccted panel in aproject' a security level of operator, suiervisor, or Master is seleóted. During run time when aprotected panel is selected, a numeric oàta enrry paner is Ji;trt;;;;;" accessing rhe paner. Aproper nurneric password rnust be entered wt¡ict¡'¡s equal to or greaier than the assigned securitylevel, otherwise access is denied. The Master level .un ."".r, all þanels.
To assign a password, select an unused line, e1ig1 the password and optional user name, select apassword level' then click the change button. Edit the'password by seiecting the line, makingrequired changes and clicking the ciange button. Remäve passwcird assignments by selecting a line,select Unassign and click theChange button.

ì
-j- ì 1.':

Jo set the password for a single
Panel. The panel Settings ¿ialog
Operator, Supervisor, or Mastei.

p..l:l' start the panet editor then go to the settings menu and selectwill appear. From the password tver rist box, rîrr"t No password,

This option will delete the selected p¡oi:c! from the oaIcK T,TANAGER project list. The name of theproject appears in the information bãx. select oK toãelete the project or cancel to abort the dereteoperation.

Password 5eilrng

it is GoNE! Bedelete a when
Once

llelele Project

26.
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Proiect- Sfore Proiect in QuickPanel

sclccting slorc projecr in Quickpar¡el is thc s¡rm.e as clicking thc Downl'ad Proicct butt'n on thc tool

\ar. Howcver, if you open the Project mcnu ugoin: you will 
-notice 

a check mark next t() Store Projccr

,* ) euickporr¡. fñ¡, inåicates tt ,, "piit" 
¡s enit,led ând will be rcset the ncxt time a cornpile is

The Download project button m ,, used to create a project file and hold it for later use' Press this

button then the standard downroad button and the 
"urr.n, 

project will be compiled along with the

project fire and ,ri, a a euickpaner. press this button ttrrn ttt. new compile File button' and the

current project will be compiled and saved with a project fire. The button ls reset after a compile is

comPleted.

The memory required to save the project file sh-ould be tb?"'-19-lt^15 percent of the downloaded file'

This means that for most applicationi, there will be rogm to store a project fîle' QPI and QPK

;iu,fo;,", have to00r of siórage, while the QPJ has 256K of storage.

Proiect - Download
This option is used to send a file from the computer system runningth e QUI1KDESIGNER sofhvare

to a target dispray, such as úe oüicKpANnli^ M;;"hrome oisllay. See the eurcKcou*ER

chaPter on Page 68 for details'

Proiect' UPIoad

-éF .e{ lelecting rJptoadis the same as clicking rhe upload Project button' ffi Theupload Project button

' i, used to upload a projectfile from a e-uickPanrr. irtt i-¡".t file must have been saved with the

downloaded file, otherwise un ,r- r"rr.g. *il .pprui-lVrren yre.project file is uploaded, it is saved

the same way as an importeo prå:""t. inr.ir.r.r:r 
"ãå 

,ttrn be edited using euickDesigner software'

The file can be compiled and dÑnloadedbaðk to the QuickPanel or saved for other purPoses'

Proiect' ComPile to FÍle

selecting compite to Fireis the same as clicking the compile File button. ffi *' compile Fite-

button will compile the current project and- allow r."i"g iito a selected directory' This allows saving

cornpiled ntes witt¡out having tå oðwntoad to a 
"onn."ir¿ 

Quickpanel. you can then use the

Downroad File button to send a compiled file (*."*p) to one or.more QuickPanels' You can add the

current project file to the compile firå by clickiìg û,äbownroad project button before cticking the

started.

Compile File button.

..

I

I

tì

t
i
I

i

ì

Proiect - Download îrom FÍle

selecting D owntoad from Fite isthe same as clicking the Downroad File button. ffi q, rownload

File burton allows the user to select aãnpited file (:ttpl 1nO 
s11f it to a QuickPanel' You do not

have to compile a file prior to a downrorà,ìr 
" "orpìI"¿ 

tnltsion of the project is available' The

turrent download buttän will still ,ôö;ihr standard compile and download operation'

t/l



This feature will aljow importing Proieo (*.pr.i) files. Thesc fires c'nrain the entire projectinftrrmation' inclucJing taryel dislpiay typ.' nló.sctup and a[ paners. Fires can be imported fiomtloppy disk.

Project - Export
This feature will al-low exporting project (*.pri) files. These files contain the entire projectinformation' including target ois-piay typ., piô setup and an paners. r,ìr* 

"un 
be exported to floppydisk.

Do NOT export projects for use in earþ versions of euickDesigner software.For example, exporting projects rrom g.r wit Nor work in 2.3.

Hrorcct - mport

CAUTION

Project - print

ì

The print function 3ll:*: printing summary informatio1, r{ gangr images for ail or part of a sere*edproiect' selecting Print from ttre-rile menu or clicking the print ¡"on ,'^,,ïr ¿ispray the forowingdialog box' select the parts of the report you want pririted by clicking the checkbox next to the item.

qcl
d:\

È dd.
È ¿¿"
LJ 'EE"l-l ¡¡co

Fib¡
d

f¡. ¿ircforir
tfn¡cf l'.

lrom lileorl

$.i¡rffi*
Þco

Þ qü.ìf
È dil.
È ddo
Q devicc

ort SetuR

28.



Print

click oK ancl a print tlialog hox will appci¡r. Thc rtiulog box will ttisplay.thc currcnt windows'"

drivcr ftrr y.ur system. Use ttre Print buittln in Setup t. c'nfigurc your printer'

(
Pril¡le¡: Def¡uh hintel lApple Lo¡or\l¡itcr ll

ÑfX on \\c¡ich setver\þ'laser
OK

C¡¡cd
Bansè

-;-ñ'à*

.. frrrr.t¡;

ffigt

Project Inîormatlon

A sample Project Information page is shown below'

PROJECT NAN{E
PROJECT INFORMATION

PROJECT: ABSLCSü|

Authon namc
Crcated: date
-l¡st Modiñed: date

Dles:

ilncnr oEvtcp : otncK pl¡¡nl ¡r' color

Default Panel Name: name

Panel TriggerTag: tag name

Screen Saver Timeout 1.00 minute(s)

Save to FI-ASH ROM: No
Beepen Enabled
\ tatchdog Tag: None
WatchdogTimeout 1.00secon-d(s)- - -- -
Communlcation Setting: RS422485 Full duplex

Baud Rate: 9600
Data Bits: I
Parity: None
Stop Bits: 1

Handshake: None

PROTOCOL: AB SLC5ü)

Sourcc ID:0
Destination ID: I
Maximum ID:31
Timeout(sec): 1.00

ER.29

::

ì
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Panel lmage
A bitmap image of thc panct will bc printcd at thc top of cach panel intìrrmation shect.
Panel lnformation
The name of the panet, the puncl ID and all panel objects are tisted wirh their attributes. A sample isshown below.

PANEL: name
Panel ID: I
Panel Size:32Ox240
Grid Size: 80 x 40
Grid Display: Etrxes
noles:

Push Button

2û'16o 320,240 ¡¡r:loo @Ë_lTn yer bru whr 7x9 Moror0'8o 80,80 B3:?-ot7 ci¡q¡tar Toggre red *r,ì in bru gn brk ilxr6 Lichr
Pilotüght

2ú.1ffi 3Z0A4tr N7:100 -*¡r -El-r"r,r 7x9 REMOTECONTROL0,80 80,80 B3:201t blk lvh whr 7x9 I.ocALcìcNIROL

Tag lnlormafion
All of the tags used for the project are sorted and printed by Tag Name. A sample is shown below.
Project name:

TAG INFORJI{I\TTON
Tag Information Sorted by Tag Name

Na¡nc I ! __ Elemenrs lvpe Size ScelgRqQge þu, Scale Rang€ HighN7:t00 N7:lü) -- ----i- lr,ege¡ I -:768.000000 32767.000000B3:20/l B3:20/l I Inreger t 0.000000 ,.**-syslcm-second -sysem_second t Integer ¡ o.o0omo 5g.00oo0o

)

tQo



Alarm lnlormation
A, 'f thc intìrrnratitln fbr the ararm c.nfiguration, queue sstup and alarnr filc are includcd in thc list'

, \ sampte alarm information page is shown bclow'

* Project name:

AT,ARM INFORMATION
AI.ARM CON}.IGTJRATION

Message C-olumn: l6
Trigger Date StamP C-olumn: t- 

-
TriggerTime StamP Column: l0
Ac[ñowledgeTime StamP Column: 37

ClearTime StamP Column: 44

Date Format: MM/DD/YY
Time Format: 24 Hour
Assume lnitial State: Same

Printer: None

Active OFeue: On

Size: l0
Fonr 7x9
ilgg"tt"tl - Text C-olor: blk, Background C-olor: wht

ecññowteage Text - Text Colon wht, Background Colon blk

Ocared Teit'Texr Color: whl, Background Color: blk

Historic Oueuq On

Size: l0
Fonu 7x9
iJgg"ti"*t - Text C,olor: blk, Background C'olor: wht

tr ÀcñowledeeText -Text C-olor: whi Background Colon blk
Ë( À"""¿ Teit - Text Color: wht, Background Colon blk

I¡eqcd Oueuc: On

SÞe: 10

Fonr 7x9
ilgg"t f"tf - Tcxt Colon btþ Background Colon wht

ÁËoUeage Text - Text C'olo¡: wht, Backglound Colon blk

Oeared Teñ - Text Color: wht, Background Color: blk

SYSTEIVITAGS

I¡dividual Acknowledge: None

Global Acknowledge: N7:200

lndividual Erase: None
Gtobal Erasc None

GlobalAlarms

Addræs value Y,lssagcfn0nS 1 BitSAlarm

lR0:89 1 Bit9Alarm

OU|GKilANAGEB ' 31



ProJect - Exit

ffffi:Ï QUrcK IutANAGERwindow and returns to the windows'* operaring sysrem program

ChangÍng Panels
There are two basic ways to change a panel. The first method is to use the GoTo panel button on apanel' when the operator presses ttt. boro button, a different panel is displayed. The secondmethod uses a register in your PLC to control which panel is- disptayed- Each panel has a unique IDnurnber' By moving the desired ID number into tt r p'rc register, a new panel is displayed. There areseveral methods of moving the desired ID number into the pLC register and each will be discussed inthis section.

To create a Goro button' select the Goro panel button tool from the tool menu and place Ít on thepanel' when the Goro panel settings djaPd box appears, the paner Name is typed or selected fromthe drop-down list box. This is the pànel thai wiil bä displayed when the Goro bu*on is pressed.changing panels is handled by the iesident software inine eutct<p,w1r. you do not have to beconnected to your PLC to change panels. The PLC does not know which panel is displayed andcannot control which panel is displayed.

Pro¡ect - PrÍnt Setup
Displays thc stantjartJ Print Setup dialog box ftrr windows'*.

QUICKPANEL

å

To allow your PLC to conhol which p-an9l is displayed, eUICK DESIGNER software has a featurecalled oPanel Tris-s.er rag.l rhe panil trigger t.g iJ a iegistei in your FLC that tne e-u-reKpAl,{ELreads and writes' The panel triggãr t'g is ãi optiãn when you click the display device serup buttonand the configuration dialog afpears.

Uppcr Tray

Slr2rll i¡

810 on ILPI3:f

oiËËliJ",t¡+
lcurantþ Olls.p$ Bl0 or¡ \\qr¡¡ct rorvor\qnr.pt ftpl3:ll

OSpcc¡l¡cE¡*q: . ";': i
Cücd

oß
P¡inlar

NAME &ID#

GOTO

PANELS

3il o



when yuu ercct to usc a pancr trigger tag regìstcr, the.pcrati.n of the GOTO butt.n is modifietl'

Instcatr of the QUICK+^^|E¿ h;;'ïring ir.," .-t unging;ttre pancts, thc task is now shared between the

QUICKpANEIand rhe pLC. il;; o-coro pun.iiur,.rn is pressett' rhe ID number of thc desiretl

,, ,i .rnel 
is written to the paner trigger tag register in the pLc- in" QUtcxpn^NEL immediately reads

:+ 
oack the regisrer and changes rh; punJt ttittre on.. 

"orr."ponding 
to the ID number t" tlîËTita 

,"
register. you can also move u ualue into the panel trigger tag rcgister to force the QUI(

change ro a new paner. when thc euIcKpANELr."Ëîrn"ãgein the panel trigger tag registcr' it

roads the desired panel. In this situãtion, you nrusf be connect"¿ to you, rtc to change panels'

If your paner trigger tag register in the p,-c contains a varue of o, then the QUIGI(PANEL will

display a blank ããrr"ni¡nãe 0 is an invalid panel number.

PLC
OUICKPANEL

é->
K 

"nrre 
are other methods available to write the ID number into the panel trigger tag register' The

word button and the Numeric Data Entry button can both write a value into the panel trigger tag

register

Ì.IAME&ID#

tD#
GOTO
PANEL

PANELS

DEFAULT PANEL
TAG REGISTER
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The components menu contains the same sctections as thc large buttons in the QUICK MANAGER
i#ilil;,iiï,ïiffi:iJiiî:;î:îjïii,jj,, ;;Ë;' p;"lri,,,iåil'î*, ro creare and edi, tag

Components Menu

Panels
j selecting Panels will open the QLrIcKDESIGNERwindow. This window is used to create and editproject panels' This windo* 

"nã 
all the oprions ur, ,*flrined in ,n" Qvtcxotsrcnnnchapter onpage74.

Ð

Tags...
Alarms...

Panels

fools
titledl. [PR0JECTIgn efQuick Desi
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Tags

', 
- jecting Tags wiil open the Tags window. This window is used t' create and edit project tags' This

r .ndow and all the options are e*plained in the Tags chapter on page 40'

Alarms
selecting Alarms will open the Alarms window. This window is used to create and edit alarm files'

# The Alarm window and all the options are explain"ãin theALARMSchapter on Page 49' see also the

( H#räüä To", on page 61 for an oneruiew and guided rour of alarms.
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selecting Pret'erences will display the Project options dialo.g box. whcn you d.ublc click on a projectname' the default operation is to display tie rro¡ect ietup dialog box. you can select a differentoperarion in the project Options diaiog box.

Options Menu

Preferences

Window Menu
cascade' Tile and Arrange Icons are the standard window options for arranging your desktop. see theAppendix for inforrnation about using Windows"*.

Toolbar )

The Toolbar is normally displayed below the menu bar. clicking one of the tools is the same asselecting the option from a t"no. To remove ttre tooluar from tñe window, click the Toolbar option.'when the check rnark in front of the menu is removed, the toolbar will be removed.

Sfafus Bar
The status bar is displayed at the bottom of the window. It gives you information about the selectedmenu option and displays the current project name. You can rernove the status Bar from the windowby clicking the status Bar option. \ryhèn ihe check mark in front of the rnenu is removed, the sratusbar is removed.

Buttons
The large buttons shown in the QUICK rvIANAGERwindow can be removed to provide more roomfor project names. ffi:o the IaÇ buftons are removed, you will have io use the toolbar or menuselections to perform the desireãoperation. The New, Sðtup, and Download ñ¡nctions are found in theProject menu' The Panels, Tags, 

"nd 
Al"ms functions are iound in the components menu. see ToolBar for a description of the toõlbar fi¡nctions.

Àsñì¡l,a ltti-J^---¿v.e..YtE JJrl ,garW

The bottom section of the windows menu shows the current active window.

r'l MEDUSA.|NI

r'Joolbar
r'$tatus Bar
/Eultons

drrange lcons
Jllc
Çascade

36. EH
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HelP Menu
The .n-rine Herp system gives y.u quick,easy-ro-use intbrmation about thc QlllcK MANAGER ttnd

, 'tl¡tèxongcÑnilfcatuies. 
To request Help:

"'¿"' . choose a Help category frorn the Help menu. so-r. categories take you directly t. the inftrrmation

whire others select thc topic you want from a rist of topics ãbout the category you chose'

. press Fl and choose an item from 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.
An alphabetical tist of all Help topics that are available'

Using HelP

A short tutorial and other information about using windows"" Help'

About
This menu selection viill disptay the About information box which shows the sofware name' software

revision rever, ,oft*"r, seriar number and copyright information'

Transfer the software seriar number to the registration card, complete the registration card and mail it

to Total C-ontrol Products, Inc'

QUICK HelP

Once you enter the help system from any point, you can gain access to any other help topic by

clicking the Quick Heipbutton at the top of the help screen' ;

Error Message

Proiect in Use

The following warning message appears when eulcKrurAufuGaRbelieves another task or user is

working with a project. you wilr gr,lhi, ,"rruge when you try to- .":"r.* one of your projects and all

the buttons afe greyed out. The message indicates the database is locked'

The euICKIurANAGERwindow appears similar to the one below, with many of the icons and option

Suttons greYed out.

Note that the project database, named MEDUSA.INI, has been maximized in the SUI.K MANAGER

window. This can be confirmed by ;ilt*"rce of tt t,oiøtoax button located to the right of the word

Ouick M¿n r

nHelp.n
.97



ECTI

"rl.i lage

{ii¡r p¡¡"¡5 ' :: '. ,: D no.',
Setup

r¡dow

Ouick Ma el USA.

l

The first step in unlocking the database is to close the database. Make sure no other tasks or users areusing the database' click the control button located to the left of the word ,,project,' to display thecontrol menu.

NoTE: If there is no control button next to the word "project,,, your project window has beenminimized' click the control button on the minimized w¡n¿owi"ã¡tplãyìhe control menu.

select close from the rnenu and the foilowing diarog box wiil appear.

click oK to close the project database. The QUICKIIIANAG,I9¿R window appeaß similar to the onebelow.

click on the Database menu option and serect clear r¡cks.

ecl

,

Ouick Man¿ CJ

Ouick Man l

Clear locks

38r



Ouick Mana

Thc t'oltowing prompt is displayed'

rî
'*9/

Thls lcaturc clcars ¡lt locks on prolccts ln spccllled d¡lab¡sc'
ö¡i;; thdioitur" ilvou hrw réad thc manual and

üno'.t"ioo¿
all lts rrmlficalions.

Doyouwanlto contlnuc? . : . .... , .. ., .' ,,'.
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click yes to clear all locks on projects in the database. The open dialog box is displayed'

e'o
cr

quicl
dala
ddo
dcvicccl

Ò otd-¡y¡.dl

Make sure rmedusa.ini,' is selected then click oK. \ilhen the locks are cleared, the following prompt

displayed.

click oK to remove the prompt. select open from the Database menu'

The File Open menu is disPlaYed'

Cl pco

lstr

'.:,1'. ¡.6:1:.ii:

_ï 
Can¿¡¡ :;

t'.iail El q flc¡t¡ c

aFgt.r¡a
Ç¡iclLin¡

¡rcdr¡¡a.iri

Ouick M¿na er

EXit

Clear locks...
Open...

F¡ht E c: glatn c

È
eroo

dð|.
ddo
dsvicc
ol{-ç¡.ü

Þ.!¡icf

rú¡¡¡.fuú

File O

Select,medusa.ini,, and click oK. \when you select a project, the buttons will again be active'
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Tags

Introduction to Tags

Selecting Tags will open the Tags window. This window allows adding new tags, viewing tagattributes and deleting tags. Tags are the names of pLC variables and special internal variables. EachPLC supported by QUICKDESIGNERhas a dedicated chapter In the Communications manual.

Tags are the narnes of control elements in your host device, either words or bits. For example, if youhave a pilot light, there must be a control õl"r.nt in you, plc that is used to turn the pilot light oNand oFF' since a pilot light has only two states, you äun assume the contror erernent is a bit. Bitshave specific names, such as B3:10ö or IR2:82. in this rnanuar, the narne of the control element iscalled a tag' Therefore' every panel operator that is active rgcriro u tr*.'Th, tagMltsTbe a regal tagname for the selected PLC type. These tags are external to tnå ¿¡sp¡ay, îhich means the dispray w'rhave to read the tag inform.tion frorn the PLC. You can create iniernal tags, which are variables thatare controlled and contained within the display. rnere are internal ,"g, *irt, specific names, such asthe internal clock with the tag name -system-clock. Internal t"g, .rË.*plained in the next chapteron page 46.

Selecting Tags

To select Tags' click the TaB jco¡ H -=lect Tags from the c-omponenrs menu. The tag icon isfound in the tool bar and on the Tags button.

I

QUICKPANEL.
PLCorl.Tog

,n thevaríabledìstinctand a¿seachbutthesame fromdataread the00and00oRlcaseare sensitive.names

¿lO . Tags



Tag Buttons
s'mc .f thc selections in the Tag mcnu have hccn duplicatcd in large buttons- Y.u can use thc large

Ittons or sclect thc option fiom the tag menu'

CloscPurge

DelctcAdd

l

Enter the count and press oK to automatically generate the list- For example, if the starting address

was DM200 and the'fïnal address is DM204, you would enter the count as 5'
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Add Tag
you can create a new tag by serecting Add from the Tag menu or clicking the ADD button' Enter the

Þg name in the followir[ data entry box. Tag names aõ tested to insure rhey are valid for the PLC

you selected. Tags that dã not fit thê iormat slpecified for a particular PLC type can be designated as

internal tags, which are described in the Inteinal Tags chapter on page 46' You can create a

contiguouJ gtoup 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 givel range'

Instead of typing a rong list of tag names tñat an appear the same except for the rast numbers' you can

automatically generatelthe list. Enter the common tag name in the Tag create diatog box and click

the Auto button. The following dialog box appears'

Glosc

tmport...
Export...

Dalete

Purgc.-
À$ributcs...

Add..

T ag Create EI

5:
\¡ij¡ii'.,',*j¡i

tll'lä1Xt

Automatic f ag Create

QUICKDESIGNER
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t ne plcture below illustratcs how the rags would appc0r whcn rhc Autrl butkrn is uscd t() create a listof tags.

Jcc !þdol lgols Ëeb

rì,For press

Delete Tag
To delete a tag from the list, click the tag to highlight it, then click the Delete bunon.

UnDelete
Replaces the previously deleted iag.

Purge

il*::ffirffi1""i,tt::3.**t list, click the Purge buüon. use caution wirh this button since rhe

à

DM20I
DM2O2
DM203

204D

8l..-Û.,*

will renove allaALL
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Tag Attributes
Tags can have attrihutes, such as typc and range' 'dssigning attributes to a tag allows you to

. i .lstomize the tag to a particuror.opiti"ation. Ènr r*nrprc, y.u can scate a tag s. that when thc data is

+ .risflayetl, a scaléd range is displayed'

you can view the attributes of a tag by serecting.Attributes from the Tag menu or by double-clicking

the tag name. lh" ,hr* sect¡on, of túe tag attrlibutes menu are Narnes' Type and Ranges'

Ta g Attri butes-l\lames

This section of the Tag Attributes dialog box shows the name of the Tag- The Var narne is for

internal use and cannot be changed'

ff-.,,

Ì

I

i

Ì

999!t9s099.

-99999S¡99.

999!t99!139.

Âttribute sI
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t dg Attributes-Type
This sectitln .f thc Tag Attributcs dial'g hox intlicates the type sctting and other attributes of the tagvariahlc. The default setting ftrr tags is intcgcr.

Type

tliift"'.se_ä t) Hoar Cr shins

Size Period 0-

D Samples n eara Fite

Numbe¡ of elements

set the type to Float when reading Floating Point variabtes. set the type to string when readingAscil characters'-Th: Text Displãy.oujectïiu Jispìay text characters onty when rhe rag type is ser tostring' Selecting the string typi *Ít aðtivate the size'enrry box. The size is used to selecilhe number
,i:iï:ìjîiî;:::,t;:i'*,llSm;äïi";ir rh" stariing address ¡s orr¡roo and the rength is 5,

If the tag variable-t¡ne in your PLC is not a string type, you may get onry one character fer each

fi:åï:"cation' 
PLC's thât support string typrrîiiig.nrrrr. rwo characrers for each regisrer

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 Data File is automatically created when you create a Block Transfer file forAllen-Bradle,

i?r:åtJf#ä:ïil:î*'b"?;;¡ËiJ'"o* iì the Dara Fire is the sarne 
", 

,r," ",ilùrï-Jä"ålen'ote . ¡
Tag Attributes-Ranges
This section of the Tag Attributes dialog box indicates the ranges of the r¡ariable. The ranges areautomatically set for each tag type. By ðhanging the scale ,"ogîr, you 

"rr"nge 
the ratio otitre inputvalue to the displayed uatue. tn ttre roitowini,åñt";lf you changed the scare row ro 0 and the

li'i,i'Tål;:iätîliij".'ï:ïi,'îTåä';ii'r: ;t'ii'pr"v,d vaíue wourd be 0, and*r,,n,r,, rnpur
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Tag Validation
you can validatc the entire tag list by selccting Validate Tags from thcTools menu. Thc process is

{trnrr*o 
i" ii. rrg Validation Prqgrcss dialog b'x. Intcrnal tags are displaycd in a list box'

Vd¡d¡¡i¡g:

'''-;..' : l

tr.

Tag ImPort
Import tags saved in +.tag format. Þo not use a word processor to create or modify these files'

Tag Export
save the tag information in a file using the *.tag format.

Close
close the tag window and return to the SUICKIUIANAGER.

I 00%

I ag Validatton Progrcrr E

I
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I
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T¡g ('.lcal Bqdm¡rc

Èf çicr
È dðtð
È ddo

È dÊvict
È old-¡r¡.ð

lrom fileI

Flc¡ r¡cl t c: gLilr c

lsqs to lile
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lnternal Tags

lntroduction 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 usufuty a legal tag name for the selected pLC type. These tagsare external to the display, which mel5 the displf will have to read the tag inforrnation from thePLC' You can create internal tags, whiòh are uariatlæ that are controlled and contained within thedisplay' There are internal tags with specific narnes, such as the internal clock with the tag name
-System_Clock.

Internal 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 enterìng it.g n"r. that is not valid for theassigned PLc' For example, if you entered ttre 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 external pLC tags.

System Tags
The target display has-several support functions designed into the hardware, such as the clock. one ofthe tools available to the panel oeiigner is a clock oferator. The method used to connect the clockoperator to the hardware clock is a series of intemal-tags called sysTEM tags. The clock operator isconnected to three sYsrEM tags, which supply the da:ta for seconds, minutes and hours. Th" tug, 

"r"called -system-Second, -System-Minute, un¿ -system Hour rgsoectivelv- Nnre rha n,:-o ar+!.-
tags that are designated SYSTEM rags an begin *iur 

" 
tiìa. 1-¡ '"ï,¡' ;á;i;ü#;:ÏüåiJå,iJ

that there is an underscore symbol bèrween the word "Syste¡¡,''¿nd the name of the tag.

å

name effotTa

48.lnt€rnal Tags
OUICKDESIGìIER



In ordc,r to usc a SySTEM tag, you must always spccity thc name of the tag exactly as it appears in

this ref.erence scction. To display system sccontls, you 
"un 

sclect a NumeriJ Data Display operator antl

specity the tag name as -System_secontr. you- may get an error nlessagc indicating that thc tag namç

:ii .¡n.t valid to, u forti.utnin_t-C_i-ype, but that is ntlrmal, sincc you can creatc internal tags using uny

-.; ..ame. However, tO use the sYSTEM tags, the name must be entered exactly' If you entercd the tag

name as ,,Sectlnd,,, the target display will create an internal variable calted "Second", but it will not be

connected to the internal clock'

System Variables
This section contains the list of current supported system variables'

Ctock SYstem VarÍables

The QUICI(DESIGNERsoftware includes a tool for displaying the system time' The tool currently

does not include a dialog box for setting the time'

ff -V, 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 an ,uriet method for setting the clock'

create a new paner and use any name you likefor the paner. The- panel will consist of three Numeric

Data Entry operators and one Numer¡c Data Dispr.f .'irr. t!f. dåta entry operators will be used for

setting the hours, minutes and seconds. The datadiiplay will be used to display the clock setting'

Select the Numeric Data Entry operator and place it-on the panel' Ittn the Nurneric Data Entry

settings diarog box appears, enteÍ lhe tag n"är as -system-Irour- You must type the tag name

exacrly as shown, incruding the tilde (jïit r urginning. úrr*ber to enter the desired text in the

legenã plate to identify the operator as system hour'

.lreate two more Numeric Data Entry operators, usingthe tag names -System-Minute and

-systen_rsecond. Remember to enter tíre desired tr*i in theiegend plates to identify system minute

-System-Second
-System-Minute
-System-Hour
-System-DaY
-System-Month
-System-Year
-System-Contrast
-System-Comm-Status

and sYstem second.

Internal clock seconds'

Internal clock minutes-

Internal clock hours

Internal clock daY

Internal clock month
Internal clock Year
LCD panel contrast setting'

Communication Status

lnternal Tags o 47
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j

r)srscr I'r¡s clocK operator and place it on thc panct- click the sccon<Js ht¡x srl thc" cl,ck rlisplays h'urs,minutes and sec.nds. Miritary timc ref'ers kr the 24 hour format.
save the panel and cJownload it to the t.argeltlisplay. u.sc the <tata cntry operators t. set the clock ftrryour di'splay' The target display maintainJ tn" ryrt.n', iimc bctween power cycles.

Date System Variables
The QUICIØESIGNERsoftware includes a tool fbr creating an ararm display. one of the options inthe alarm message is the display of a date stamp. The method for setting the correct date is similar tosetting the tirne.

select a Numeric Data Entry operator and place it on the panel. when the Nurneric Data Entrysettings dialog box appears, enter th€ tag ùr,r as -system-nay. you rnust type the tag narne exactryas shown' including the tilde (-) at the bãginning. n"r.mbõ to enter the desiied text i; the legendplate to identify the operator as iystem day. Repãat the procedure for -systerr_Month and-System_Year.

Contrast System Variabte aì

The contrast of the target display can be changed to suit different viewing conditions.
To adjust the contrast, the system variable -system-contrast must be set to a value from 1 to 7. Thiscan easily be done by using two word Buttons: onrio increment and one to decrement the value of-system-contrast' You can see the contrast change as the value i. ¡n"rrl.d or decreased.
select the word Button operator and place it on the panel. when the word Button settings dialog boxapPears' enter the tag name as -system-contrast. iou must lge the tag name exactly as shown,including the tilde 9'tthe beginning. Select the Action as aãd and setihe varue to L. Remember toenter the desired text in the legend plate to identify the operator. place a second word Button on thepanel with the same tag name and select the Action 

", 
subt.u"t and the value as 1.

Communlcation Sfafus
The communication status is 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, tnã communication protocol isnorrnal. The tag variable is -system_comm_status- 

-'--- !Y v' ¡¡'v w'¡r'

select the Pilot Light operator and place it on the panel. when the pilot Light senings dialog boxaPpears' enter the tag name as -system-co-r-St"to..F: .ut typr rr,. ,ug name exactly as

*ihä']llt,?i,,ie 
tilde (l at ihe beg-innine.îr. lt, srerns ¡útîon io change the text ror the

,å

QPJ-2, QPr-1QPJ.
Status.Commnotdomodelsand Aumodels.on I andONLY,s availablethatøn variableomm internalt.sStatuscSystem
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Alarms

tntroduction to Alarms
Alarms are messages that appear on the display in response to a specific condition in the host control

system. 
.¡1 

e .irrrírrrr.g, informs the opéraior of a tonditîon ttrat requires immediate attention' A

typical alarm message is shown below'

DATE TIME I{ESSAGE ÀCK CLEAR

09/18 22¿48 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

ffi1";;ï;v.'îr,, alarm manager reads dara from the host and determines if an alarm condition exists'

you select the format for the alarrn message, date stamp and time stamp. Yog9an change the size

and format oitt 
" 

queues (buffer area) wnJre the alarm messages are stored. when alarm messages

tf, lxceed the size of the queue, the oldest alarm messages are de-leted.Tou can select a bit or group of

S{ ii,ä öüt" that will be set when the atarm Acñnowledge and Delete buttons are used' The alarm

¡¿ble 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 alarm table, formats the entire alarm message'

and stores the alarm message in the Active Alarm queue (buffer area). The alarm m.anlger keeps

track of when the alarm was acknowtedged and cleäre¿ aà¿ stores this information in the Historic

queue. The alarm manager also tracks tn"ty alarm activity in a Logged Alarm queue'

creating an alarm window is the second procedure required to viey alarms- The alarm window is a

tool, similar to other tools, like pilot lights and push buttons. The alarm window is placed on a panel

and is used to view alarm informationîrorn a selected alarm buffer. If the operator touches the alarm

window, the alarm manager r.rrrn is displayed. This screen allows the operator to acknowledge one

or all alarms, clear one or all alarms, o, ui"* 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 procedurãs in the Alarms Guided Tour on page 61.

. This chaPter will describe how to:

' Open the Alarms window
. Add a new word or bit alarm file'
. Assign words or bits in your host device as alarm elements'
'l 

SetuP the alarm message format'
. configure the alarm manager so the Acknowledge and Del buttons set bits in the host'

. connect a serial printer for printing alarm messages.
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E rr ano word Address rags
The alarm nìanager is the control center for alarm operations. The alarm manager must rca<t the plcad<Jress you have as'signed as the alarm bit or word. thc read operation will cyclc very quickly if y.uhave only one bit or word to read. If you try to read alarm bits ihat are scattered throughout thc pLCrnemory' the response time will tend io become slow. The he.st methotl of rcading alarm bits or wordsis to read consecutive pLC bits and words.
when you first add an alarrn table, you select a starting address and then enter the number ofconsecutive bits or words' The alarm table is built automatically. This is the fastest and most efficientway of reading alarm data from the PLC. when you are done creating the alarm address tabte and

ffiïiffT;;3ü,ilìlïåiîå;]te ararrn table is sãved ro an ararm ri¡elrhere are severar exampres or

If for some reason you are unable to create a consecutive ala_rm table, you can still enter a singlealarm address by setting the number of bits or words to 1.. you on uiro set the number of bits orwords to the maximurn size of the alarm table, and let the alarm manager build the alarm tabte. Go tothe Edit menu and click the Free Form Address option, which will allow you to edit any address inthe table' You must be careful to enter only validþlc-"ooresses. Entering a name like JoE willcreate an invalid address' The alarm file is sent to the target dispray during the download operation.

Alarms Gonfigurat¡on
To configure Alarrns, click the Alarns button or select Alarms frorn the Components menu.

I
selecting Alarms will open the Alarms window and the Nent bit ararmsdialog. (Seelfew bit alarns inthe Edit Menu section)' The Alarms window is used to create and edit alarm fiiles and configure thealarm message and buffers.TheArarms window appears berow.

The default setting for the window is Bit Alarms. Bit alarrns are controlled by a bit going oN or oFF.You can create a word alarm file by selectins New-Word frnm rhe r.iro -o-.. rrr^-r -r-----on the value of the word. ^ ¡¡v u¡!ur¡. vvLr¡s arärIns are Dased

Panels...
Tags...
Alarrns...

Cornponents

Ouick Mana arms IMEDtJSÂ.lNl:Gu¡dert TofAt
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Thc largc buttons at thc bottom of thc winclow ilro conveniencc huttons, which allow rapirJ access to

menu ssrcctions. Thc config and crclsc butt.ns are Firc menu .ptions, whire the Add and Delete

buttons are Edit menu oPtions'

Sce the Alarms Guided Tour on 61 for an overview and tour.

File menu
The file menu option is used to create new word or bit alarm files, 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.

File Menu Buttons
The config and close buttons shown in the Alarms window perform the same function as the config

and close options in the File menu. The config button will open the configuration dialog and the

Close buttoñ will close the alarm window'

h
¡+\
h

ffi
rì
ìiì1
ii.i

ü

i,

I

,,

.

')

1

you can display the configuration dialog box by selecting configuration from the File menu or by

cricking the config button. you can cros-e the aiarm window by selecting close from the File menu or

.r- tty clicking the Close button'
e(

File - New (Word or B¡t)

create an ararm file based on a bit or a word in the pl-c. Bit alarms are controlled by a bit going oN

or oFF, while word alarms are based on the value of the word.

File - OPen
open an existing alarm file. The open Ararm File diarog box appears. Select a file name from the list

elose

Conliguratlon...

lmpod...
Export...

8clctc...

QPGN.-
'New

or type in the file name.

-:ii
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File - Saye
Saves the currcnt alarm filc with all rhc option scttings. You must have an atarrn filc savcd for alarms

lï:i:'.i:i;li:Alarm Filc As tlialog hox appcar*IEnt., Í¡ ncw rire name or.setect an exisring ritc

File : Save As
Saves the current alarm file using the specifiecl file name. The save Alarm File As dialog boxappears.

File - Delete
Delete an existing alarrn file. The Delete Alarm File dialog is displayed. Setect the fîlename from thelist or type in the firename. once you derete the fire, it is gone.

File - lmport
Import an existing alarm file. After the file is irnported, open the file to view the alarm table.

File - Export
Export the current alarm file using the *-alm file extension. Note: when using the export fîle feature,ALL alarm files are included in the export file.

FÍle - Configuration
Displays the Alarm configuration dialog box. see config Burton on page 56.

File - Close

,

close the current alarrn file. If the alaun table is new or changes were made to the table, a promptwill appear reminding you to save the file. You MUST have an alarm file saved for alarms to work.

Nonc

2l:O0

ralionAlarm Confi
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Edit Menu
y.u can crcat., an alarrn tablc hy sclccting Atld from thc Edit nÌcnu or by clicking the Add button'

.. -(ru can delete elements from the ararm tãt,t" t,y sclecting Dclete from thc Edit menu or by clicking

-1 ¿ Delete button. use cut, copy and paste to edit alarmlext. Select a bit alarm address and the Bit

option will toggle the state sett¡ng. Free Form Addressing allows editing the alarm address'

i

!i.L
&
iÈfi
'*)
[\

rìi
lf
t4*t

!

;

:

'

add... ,

gC?|c...

Ed¡t Buttons
The Add and Delete buttons shown in the Alarms window perform the same function as the Add and

Delete options in the Edit menu'

Ed¡t - Add
aAdds bit or word address tags. Allows single or multiple tag creation in contiguous blocks' used to

&( 
.leate 

the alarm address table and alarm messages'

Adding Bit Alarms

when adding bit alarms, enter the starting address and the number of bits. The alarm processor will

automatically create a contiguous string o.f .ddr".res, starting at the specifïed address'

rR380

New b¡l slErms

OUICKDESIGNER
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n
On

On

lR3:Bl
lR3:82
lR3:83

(Unlltlcd)

. :ii

..r':'

lp- File Ed¡t
USA.INI:GUidCd TO[AlarmsQuick Manager -

tsor examPlc, if -vtlu enter IR3:80 as lhc starting adcJress and thc numhcr of bits as 5, the alarmprocessor will createlhc tìrllowing alarm tablc. Thc first cntry is IR3:80 with thc starc sct to oN.That mcans when IR3:80 goes to a I (oN), an alarm will be gencrated. you can changc thc statecondition by d.ubre cricking rhe srate'fierá to change the oN r. epp.

Addîng Word Atarms

54. Alarms

when adding word alarms, enter the word address and the number of words. The alarm processorwill automatically create the alar,m table, using ttt" rp."ined word 
"oàr.rr. 

Each table entry will showthe word address with a different value, basedìn thé initial and step setrings. The nurnber of table

;#ffiTjiìi":ijlr"*iå:r or words selected. You can ser rhe ¡n¡t¡ar varue and the nurnber or sreps

ì

Dt¡100

New word alarms

¡lii i
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Fpr exrmplc, if y¡u cntcr DMl00 iìs the starting address and the numbcr of words as 5' the alarrn

proccssor will crcate the ttrllowing alarm table'

The first entry in the above table 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 power cycles.-You may not

want a value of 0 to produce an error condition. To prevent this situation, change the Initial setting in

the New Alarrns dialog box to 1.

,** Maxìmum Alarms in a Project
K -rhe maximum number of alarms for a project depends on the display model' For QPJ models' the

maximum is 512 alarms, consisting ori*õ ntes óf ?-56 alarms. For Qpl models, the maximum is 768

alarms, consisting of three files of156 alarms. when you first create an alarm, the first file of 256 is

allocated. when you e*"eed256,the next fîle is opened.

Edit - 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'

h*
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ÌÈ
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Entering and Editing Alarm Messages

The alarm table is created without any alarm messages. You must enter an alarm message for each

:ntry in the alarm table. To enter text'in the Messagã firld, move the mouse pointer to the field and

;lick. The field is selected and you 
"an 

urgin to tyfe the alarm message, up to t2il cha¡al:o- see the

Message Format description on page 56 to-deterrin" the practicat limit to the number of characters in

the message.

00
00
00
00DMI

1

I
2
3
4

ìllord Alrrms (Untltlcd)

Ed¡t Window HelPfile€
Quick Manager - DUSA.INI:omronrms [ME

ûelete alarms
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rou can cntcr tcxt in a blank mcssa",e_tit]d ty clicking on thc field and typing. while typing, you arcin the text ccjit m.dc' You can u* dEL, geixspacË, and cursor keys to edit rhe text. If y'u doubreclick a mcssagc ficlcl that has text in it, or select a fielJand press F2, you will be in thc text editmodc. Use ESC to undo typing errors.

Edit - Cut Message
.--'/

To cut an entire message' click the message field and use crRL+X or select cur from the Editrnenu.

Ed¡t - Copy Message
To copy an entire fnessage' click the message field and use crRl+c or select copy from the Editmenu.

Edit - Paste Message
Messages copied or cut can be pasted to other alarm text message fields. click the message field anduse CTRL+V or select pASTE from the Edit rnenu.

Edit - Free Form AddressÍng
when checked' fr:: 

loT.addressing altows you to edit rhe address field of the alarm table. Make sureyou enter a valid PLC address. when unchecked, you cannot edit the address field.

Config Button
Selects the Alarm Configuration dialog box.

Message Format
This section is used to select the default column where each portion of the alarm message will begin.c-olumn position is dependent on the.type of target display 

"nd 
th" ,i", oitt 

" 
text. see it e iotto*ingchart for text layout guidelinesr The larie ro *iz 

"iãi^cter 
size was not included in the charr.Display Type 5x7 eharacters 7x9 characters 11x16 characters

QUI_CKPANEL jr. 49 37 23SUICKHAÌ{EL r0, . 103 }z 47

I

a1

s7

E
I
10 

)

urâlionÂlarnr Conli
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Usc a columnar tablct to help you rJcsign the alarm messa8,e panet' Thc ctllumn count hegins at

column l. Enter a 0 in the column tielJto ettectively turn off thc feature- For cxample, if you do not

want a Trigger Date stamp, eotcr a 0 in the column ficld.

Àemember to put a space between text elements for easier viewing' The date format can bc 8

characters (mm/dtl/yy) 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 lmonthTday¡. ttre sample-foimat allows for 25 characters in the message text'

.:

fr
HË

$
$

ñ
-t

fr

!:

Message Column: 13

Trigger Date StarnP Column: 1

Trigger Time StamP Column: 7

AckñowledgeTime StamP Column: 38

Clear Time StamP C-olumn: 44

DATE TIME !,TESSAGE

OglL8 22¿48 ALARM MESSAGE TEXT

PrÍnter Port

ACK CLEAR
22¿50 22252

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/dd/yy will take g spaces,-prus anadditional space for separation

between columns- The mm/dd formai '"qíi"t 
only 5 

'p""tt' 
plus one for column spacing' See the

rlnternal Tags section for information about setting the date'

Time Format

nff åï,ffi i""'"ïtJ:îî:ä,13tiïî:?iilïïî::iî.iiïïil"J'il:[i:iïi:iîîii::J"it\ ffi;;ffni minures up ro 23:5ò. rnr z4hourformat 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/cl'{3 port' has two functions' The primary use ìs to

downroad application files from a computer to the target display. The secondary use is to print alarm

messages to a serial printer. The printer port option iñ ttre Alarm confïguration dialog is used to

enabre the download port (roovcN3) as a se¡at priltel port. Thedow*.d port uses TTL signal

levels and require, 
"*.,rrÀion 

to nSágZ. The Htrit-C¡fi-CfOS cable will convert the TTL signals to

RS232. This cable is equipped with a g-pin D connector that is AT compatible. The download port

connector is an g-pin mini-DIN style. Tïe port settings are fixed at 9600 Baud, I bits, no parity' The

pin assignments are shown in the following drawing'

PROPRIETARY IN FORMANON

THIS INFORMAT]ON ¡S PROVIDED AS A COI'¡VENIENCE

iöóüR cr.lsiorvrens. You ARE NoTAUTHoR¡zEDTo
cóñsrnucrrHts oABLE. uNAurHoRlzED oABLES ARE

NOT SUPPORTED BY TOTAL CONTROL

TXD
Ð(D
GND

DSR
cTs
RTS
DCD

TXD
R)(D

GND

cTs
DSR
DTR

+ã

TO 8.PIN DIN

5so-t00-t3a¡0

HMI-GAB.CI05 TO PC
g.PIN FEMALE D

I
1

5
7

TTL
TO

RS232

7
I6
62
5

4
1

3

and ToollCNS seríal
a goTo Pofrtconfigure toprìnter Al¿rm Configaratíon díabS box Select NONElorpruIlcl
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!.Jueue Hufton

Alarm Queue Setup
Each alarm queue has a setup button to allow selection of the text size and color for the alarmmanagement page. See Alarrn page Display in the next heading.
when an alarm occurs' the message appears in the Alarm window. when the operator touches thedisplay over the Alarm window, ih" 

"urrrnt 
panel is removed and the alarm management page isdisplayed' The Alarm Queue settings dialog is used to select the colors and size orlne textiisptayedon the alarm page.

The Queue button i-1onc of the option buttons in thc Atarm configuration ¿ialçg b'x. eucues areintcrnal storage buffers tìrr alarm rnessages. Thc three possible alarm queucs are Active, Historic andLngged' Each queue has a det'ault sctting.of t.n r.rruies which r"un, the display will store tenmessages' Excess alarms are dumped, oldest alarms r¡Ãt. lt you want more nressåges stored, increasethe size of the queue.

,

are lost on a

g uratio nAlarm Oueue Confi

m Queue Settings
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Alarm Page DisPIaY

In the following examplc, the alarm window is showing thrce Historic alarm messages' The Active

and Loggetl alarm windows are similar. Thc cxamptc rin*r only thrce rnessage lines, but thcre rnay

( '; morè ,"rru!r* in the historic alarm queue. ïrè first alarm is a triggered alarm, the second has

-ì-, #;;;iÑlrãg.o and the third atarm úas been acknowledged and cleared. see "creating an Alarm

Windown on Page 186.

Ithen the operator touches the display panel over the alarrn window, the alarm queue will be

disptayed on tt, alarm management prg.. The buttons- on the bottorn of the alarm management page

are acrivared by pressing tt 
" 

-UODB 
b,inon. Pressing the MODE button also displays the two

horizontal lines that are used as a cursor. The DONE button is always active'

Õ Do NOT press the MODE button rnore than once. If you do, the panel will

V CAUTION freezeand no further operations will be disptayed. Press DONE to exit.
o

.Once the buttons are activated, they can be used to view and modify the contents of the alarm queue'

The Up and D,own buttons move the cursor. Remember that the alarm managernent Page maY onlY

show a portion of the messages in the queue. The Up and Down buttons allow scrolling the alarm

messages to the alarm page. Move the cursor to a message line and use the Ackbutton to

ledge the alarm, or use the Del button to delete the message' Use Ack AII to Acknowledge all

messages or Del All to delete all messages in the associated queue' Return to the panel where the

alarm window is located by pressing the DONE button.

Ifyou have installed the optíonal HMI'KPN -201 the ølarm man'øgement Page wíll appear

wìth an additional row

The smalr buttons on the bottom of the ararm management page can also-be used to set a bit in a PLC'

so the pLC is notifîed when an alarm is acknowteaged or erased. see Advanced Button in the next

section.

09/1
09/1
09/1

913:30 AI.ARM TEXT MESSAGE #1

913:25 ALARM TEXT MESSAGE #2
913:20 AI.ARM TEXT MESSAGE #3

HISTORIC ALARMS

13:21 13:23
13:26

HISTORIC AI-ARMS
O9/1 9 13:3O AI-ARM TEXT MESSAGE #1

O9/19 13:25 AI-ARM TEXT MESSAGE #2

o9/1 9 13:20 AI-ARM TEXT MESSAGE #3

DOIIEMODEDel
All

Ack
AilDelAckDownUp

'13:26
13:21 13:23

To activate the small buttons on the bottom of the alarm manaSement Pat€, touch theMoDE button

ONCE. The DONE button rs active.

OUICKDESIGNEB

keypad,
See detaíls.
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t^ fruc
Curcd

t- Oppositc , 11 So.o (. F¡l¡c

âs¡rno lntid Stoto
Il

Alarm SeltrngsAdv¿nced

^Ltvatu;eu E utron

Assume lnÍtÍal SfaÍe

. Opposite: Assume an alarm transition has occured.

. Same: Assume no alarm transition has occurred.

The notification tag buttons are Individual Acknowledge (ACK), Globat Acknowledge (ACK ALL),Individual Erase (DEL) and Global Erase (DEL ALL). Assign a nodfication tag the same way youasslgn other tags. For example, the Allen-Bradley PLC-5 has bi t addressing available in the formatB3:00/0O.If you assign Individual Acknowledge (ACK) to 83:00/0O, the bit will be set when theACK button is pressed and reset when the button rs released.
Button Off

ffi3,:[îå,:XJ:äi:|ilj":l'ararm manasemenr pase can be deacrivated by cricking the

The Advancecl button is one of the option buttons in the. Alarm configurarion clialog b'x. see AssumeInitial state and Notificatiott Tags inthe ftrtowing sections.

when'the power is turned on, the alarm processor does not know the state of the atarm bits or words.By assuming an initial state, ihe alarm processor can deal with the ul"r* .t.tes until the true statesare read from the PLc. The default sett-ing is same, wtrich assum* nã.i"* transitions haveoccurred.

' 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 fatse. No action if TRUE.
Notlîication Tags

The small buttons on the bottom of the alarm management page can arso be used to set a bit in a pLÇso the PLC is notified when an alarm.is agtng*te¿gä'o, erased. To activate the buttons forplc
Liiii,JiÏåå!'#'åiiü,äiäd ;" d; il;;;"r*ction. rhe notirication tags aie äoligu,,a in

ì

ALARMScRISTOH
09/19 l3:3oAIARM TÞff MESSAGE #r

Bír3 l8iff înåil r# $833â38 i3

tvloDEDel
AilAil

AckDderyl Ad(Up

t3:26
f3:21 13:23
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lntroduction
The guided tour section is a step-by-step introduction to Alarrns. It will introduce you to the

procedures needed to create 
"n "tui,n 

oisptay. The tour refeiences a particular PLc in order to

demonstrate some of the procedurer. r yLu hrr tt r tour, ,"membrr th"t the plc variable names in

the text may Ue different it.n tfrãr, ur.á in your PLC. Fó' t*ttple, the tour references IR3:83 as a

bit in the image table. your pr.c *itt most likery use a differentlormat for addressing bits.

The tour starts by assuming that you know how to use the 

^,I1KDESIGNER 

soffrware to create

projects, design panels,-and dowiload panels to a display' If you are,not familiar with

QUICKDESIGNER, take the Quick rour on page 6. eliof thê steps for a complete project are

included in the tour, but all steps are not discussed in detail'

As your tour guide, I will take you through the tour quickly,_stoppilg to explain points of interest

6fl you can explore all the aspects oi er"r*î uy going ffi;ä.,'; .hãpter ón p.ge aor Jhe first step of

\ ,.the tour is to go to the project r"r"-nær, oiaråiana create a new projeót cailed Guid'ed rour and select

euIcKpAI,IEL¡h color ¿isplavãs tîL disphl ar"i"". In the rró¡eðt Setup dialog, I selected omron

forthePLCType.(omronwasselectedbecausetr,e,eisoneinmyofficeattachedtomytesting
systern). once you have completed the tour, you 

""1g" 
u""L and change the display type and PLc to

match Your rirï.t "ãnngudtioo'
The QIIICKMANAGERdiaIog box should look similar to the one below'

edlGu
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ullcli the Alarms button to display thc alarm project manager dialog box. A blank alarm tabte f<rr BitAlarms is displaycd. Each entry in the table consists of a bit Acrdr*Jr, u bit state to triggcr thc alarm,and the alarm Message.

Blt Alr¡ms <Unllllcd)

Greate the Alarm Table
click the Add burton to disptay rhe New bit alarms dialog box.

Enter 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. cl¡ct õr an¿ ihe alarm table is created.
)

New bil alarms

SA.lNl:Guided IoOuick Manager Sfms

6Í1. Alarms Guldcd Tour
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The eUtCKDESIGNERsotìwaie crcarcd the tablc starting at lR3:80 antl extending to IR3:804' lìrr a

total ()f 5 bit addresscs. The State column indicates that the alarm is triggered when the bit is turnc¡J

on. Movc thc mousc cursor to thc first cmpty space in the Message column and click the mousc' Thc
..eace is highlighted, indicating that you can now enter mcssage text. Type in the alarm message and

¡se the Enter kcy to complete the operation. Enter the alarm messages shown in the next picturc'

Alarms Gulded Tour' 63
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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 QUICIQANELja color display can show 49 5x7 characters in one line of the alarm window.

The alarm rrrrrg", date stamp ándtime stamps must fit in the forty-nine character space' The next

drawing shows how a forty-nine character alarm window message might be formatted- The beginning

of each column is indicated.

B¡T

I alarm
2 al¡rm
3 ¡l¡rm

llont

Alarm Configuralion

OUICKDESIGNER
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1

I

rrgger Date Stamp Column
Trigger Time Stamp Cotumn

Message Column
I

16
I

Acknowledge Time Stamp Column

I ClearTime Stamp Cotumnll
10

1 O I 1 2195 .1 3:0O.Alarm.Text

374./.
tt
13:O2..13:O5.

The Message Forrnat section of the Alarm configuration dialog box is used to sclect the startingcolumn number of each portion of the alarm rr.ãrg.. If you leãve the settings in the defaultcondition, the alarrn message will appear on the oisptay tike the example.
Leave the Date format selection as mm/dd/yy. I-eave the Time format set to 24:00.See the InternalTags on page 40 for information about settíng the time and date.

Contiguríng the Atarm euerres
Click the Queue button to display the Alarm Queue configuration dialog box.

ÐThe system queues hold the Active, Historic and logged alarm messages and make them available tothe alarm window' The default size of each queue iriãn messages. If you do not need one or more ofthe alarm types, you can uncheck the boxes next to the queue name. When the number of messagesexceeds the size of the buffer, the oldest message is deleted. Each queue has a setup button forchanging the text size and co_lor- If you .r, 
"urious 

about what the setup dialog looks like, click theActive Queue setup button. You can change the colors if you want, but for this tour, I left them set tothe default settings' click the cancel button in the Alarm Queue configuration dialog box to return tothe Alarm Confíguration dialog box.

Selecti ng Advanced Settìngs
Click the Advanced button to display the Advanced Alarm Settings dialog box.

:: i'.;l

Âlsrm Queue Confiquration

Arlvanced Alarm S eilinns
EI

64 o Aanns Gulded Tour
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Makc surc the A.ssumc Initial statc setection is set to sume. This is thc corrcct sctting ftrr most

applications.

Thc Notification Tags are bits in your pl-c that are set when the Acknowledgc or Delete buttons on

Jre bottom of the alarm manager screen are pressed. You do not have to set these up now' so click

tlanceland return to the Alarm Configuration dialog box.

click oK to return to the Alarms screen. click the close button and the following prompt appears'

{

Click yes to display the save Alarm dialog box. Enter the filenameasTourl and the description as

GuidedTour 7.

Ctick OK to save the alarm file and return to the Quick Manager dialog box'

Ouick Mana eÍ

Grirlcd Íou I

:.Canc¡t,:
Ior¡rl

:;i:OK,'

Save Âlarm ['ilc Às

OUICKDESIGNEB
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The Alarm winclow is used to display thc t'ormatted atarm message .n a panel. F'r thc next series ofoperationsr )ou will use the Paneí e<Jtitor to create u p.n.r with an alarm window.
click the Panels button in the Project Manager dialogbox. The guICKDESIGNERwindow appearswith a blank panel and the Tools menu.¡he rooh mãnu is shown below.

click the Alarm window'oo, lffiland drag the alarm icon to rhe paner. crick rhe mouse over thedesired panel locarion and the Alarm windõw wilr apfear.

TheAlarm window Settings dialog box will appear next to the Alarm window. setthe eueue toActive' so that alarm messages from the Activå'Al.rr queue will be displayed in the alarm window.
As new messages are triggered, they will scroll into the alarm window either from the top or thebottom' The default setting of scroil up willshow the latest alarm message on the bottom of the alarmwindow' I prefer the scroll Direction as Down, where the latest alarm ,n-orug. appears at the top ofthe alarm window. Take your pick.

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.

,::T#lî1"-?iffiåj:îä ï|,|f}.:'|::tv 
cricking the Legend buuon. you can serect the rexr coror,

You can select the.text-color, background color, and text size of the alarm message as it will appear in
*::t:Ï:ll9:: u¿glictins the fext button. I witl teave the colorsetections uo to vou. 1tr¡hen wn,,s¡r' r¡u¡rç' ('tts¡s rne (JrL Dunon to accept the changes and close the dialog box. ' - ¿ -.-" 

' 
vs

Creati

66. Alarms

ng the Alarm Window

å

ÈLÊF'II
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_CLEÈRE

Window Seltrngs
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The ararm windrw that is now on y.ur pancr is to. smail t. be of any usc. click on the alarm window

and usc the sizing hancllcs to enlarge túe windtlw over ftrur cells. This will allow you to see 49

charucters across thc display. Yourãlarm window should look like the one below'

serect Fitelsave to save the panel using any name you like. Select FileÆxit to exit the

ouixnnsrc¡lønprogram and return to the project Manager.

Download the panel to the QUICK1ANEL¡| when the download is complete, select the alarm panel'

My test pLC has a row of switcher *irc¿ tä inputs that correspond to the address settings in the alarm

table. when a switch is thrown, an alarm bit d set oN and the alarm message-willappear in the

alarm window. The format of the ararã message wi[ determine how it is displayed. A sample alarm

fl

window is shown below.

Touch the alarm window to bring up the alarm fnanager page and the Active Alarm queue'

The alarm manager page looks different when you afe using a keypad option' see Keypads' page

lg4and Keypad essigiment, page g1, for additional information.

you MUST touch the MoDE button to activate the small buttons on the bottom of the panel' The

D'NE button is always active. press the Ack button to Acknowredge the alarm and the acknowledge

üme stamp will appear. If there are multiple alarms, you can acknoúledge all of them by pressing the

Ack Alt button.

You can delete individual or all of the alarms in the queue by using tle ?et or Del All buttons' Use

the up and l),own keys to move the cursor to different alarm-s. PreJs the DoNE button to return to the

alarm panel. The alaån window will show if the alarm has been acknowledged. If the alann is cleared

or deleted, the Active Alarm window will not show the alarm. However, thJalarm rnessage is stored

in the Historic and logged alarrn queues'
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QUICKCOURIER

lntroduction to QUTCKCOURTER
Quickcourier is a software module that is responsible for sending or receiving data between yourcomputer and a euickpanel disptay.
A download is defined as sending a file from the computer to the display. when you start a normaldownload' all panels are tested fãr proper forrnat. Any errors in the panels must be corrected before adownload operadon can begin.
The panels' the alarm file, the PLC setup file_,-the display setup file, and any otherfiles necessary tocreate the project in the display are compiled into a dtwnload'file. îhe file is then handed over roQUIcKcouRIER,wJrich is rõsponsiblé for comrnunications with the dispray. you can downroad apreviously compiled file, which wÍll be discussed hr;r.
QUIcKcouRIER.sends a rnessage from the selected coMM port to see if it can communicate withthe display' once the communicat-ion tink is established, it wiú determine the state of the dispray andif it is ready to receive the download file. It checks ior the co*ect type of display and identifies filesthat were previousty loaded' The QUICKCOURIER dialog disprays promprs for rhe operator,indicating the current operation orproblems.
The download operation-should begin automatically and continue w¡thout manual intervention. whencornplete' the display will prompt the operator to select a panel or automatically disptay a selectedpanel' QUICKCoURIER rvi[ dètect thå end of a succlssfut download and automatically terminate.

Download Files
A download fite is compíledfrom several other files which werc created by different sofüraremodules' The first file is a configuration file, used to confÏgure a target display for operation withyour PLC' The configuration information includes the nam! 9f the fanel that appears after a powercycle' screen saver timeout, the serial port param.t"r., and other opioo settings. without the properconfiguration information, the target display wiu noiämmunicate with your pLC.
other files include panels that will be displayed on the target display. panels contain objects such aspush buttons, pilot tights and bar graphs.'
For each PLC there is a unique protocol driver file. you mu$ have the cor'ect protocol dríver loadedinto the target display in order tä comrnunícate with your pl-c. nre protoLl file is calted a displaydevice executable file' During the download operation, ,t, 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 com.oiled download f!!e.

)
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Thcrc is.ne last tìle typc that crn be dtlwnloarJctl which is not part of lhc compiled download filc'

This file is called a projectfile and contains all the prtrject information in raw format' lt is similar to

an exprrte¿ project filc. This file can later rre uploaúerfand used tike an imported project file'

J ì 
d project button Hf ,, used to creare a project file and hold it for later use. Press this

The Downloa
button then the standard download button and the curieniproject will be compiled along with the

project file and sent to a euickpanel. press this button then the new cornpile File button, and the

current project will be compiled and saved with a project file. The button is reset after a compile is

completed. t:
selecting uploadis the same as cricking the uptoad Project button. lHl Thsupload Project button

is used to upload a projectfile from 
" 

du¡d.p"nel. The i-¡r"t file must have been saved with the

downloaded file, otherwise an error rrrrug, will appear. when the-project file is uploaded, it is saved

the same way as an imported project. The froject.än tt "n 
be edited using QuickDesigner sofhvare'

The fïle can be compiläd and downloaded back to the QuickPanel or saved for other purposes'

setecting compile to Filers the same as clicking the compile File button. EEltn. compile File

button will compile the current project and allow saving it-to a selected directory. This allows saving

compiled ntes without having tó ¿ownload to a connecied QuickPanel. You can then use the

Download File button to send a compiled fïte (n.cmp) to one or more QuickPanels. You can add the

cunenr project file to the compile f[å by clicking thäbownload Project button before clicking the

ComPile File button.

F-çetecc ng Download fron Fíte isrhe same as clicking the Download File button. EH *' Download

r -File button allows the user to select a compiled file (*.cmp) and send it to a QuickPanel' You do not

have to compile a file prior to a download,ìf . corpiteA vãrsion of-the projec! is available' The

current download button will still support the standârd compile and download operation'

Download OPeration

click the Download icon [m o. the Download File iron ffi in the toolbar. You can also select

Downloador Download File from the Project menu'

Setup îor a Download/UPload
1. Install po\ryer 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 dialog boxes are correct for your serial port. Make sure you

have at least one panel with valid operators'

{. Turn on the po\¡/er to the display. Click the download button and note the operator prompt

-*rg.r. If yóu run into problems, see the Communícation Problems and DownloadTrouble

Shooting Guide in a later section.

OUICKCOURIER' 6Q
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QulcKCoIlNER (version 1'06 or later) software has the abitity to read the display rJevicc sratus anddetermine which protocol h¿rs been loadecl. once QulcKcountnnreads the status, it canautomatically download a ¡ew application, jryludñs o n"* dispray device executabre file ifnecessary' To enable this feature in QrllCKCountËn,you uÚsr have a version l.o6 (or later)device executable driver loaded ¡n ttle target display.

- New factory units do not have a display device driver instailed. when you apply power to a new unit,"¡t will display a message indicatingit is reaoy to i""Liu, a display device executable file-

I arget Display Condition

Download Cabte
connect the HMI-CAB'c4gcable from your computer port to the target display. The foltowingdrawing shows a QUICKPANEL ir. andâ Hrr¿r-cÀg-c+g caure connãcted ro the downroad porr.

sro/cN3
TO SERIAL PORT

HMt-GAB-C49 I

Compiler
when the download operation is selected, a compiler program starts automatically. This programchecks the panel designs for possible errors, thenassernbles the panel information for the downloadoperation' Alt of the other filès required for a download, except a projectfile, are included in thecompile' A sample compile operation information box is shown úb;.;f the compirer finds an eror,it will stop and display tt't n.t" of the panel and the error condition. click the cancel button to exitthe compiler program. see the Appenaii for more information about the compiler.
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QUICKCOURIER
.Vhen the compiler completes assembling the files,. it hands the compíled file over to

--. 
';;¿;¿¿ountnn,wtr¡ctr will handle señding all files to the target display'

TTI)KCOUNER has the ability to read the.display device status and determine which protocol has

been loaded. once gulcKcouivnnreads the statús, it can automaticalty download a new

application, including a new display device executable file if necessafy'

The QIIICKCO(IRIERdiaIog box is shown below'
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llpdate Display Device Executable

fl ,;;n force eulcKcouuElto downroad a disptay device executable file by checking ¡heupdate

dßplay deviceáecutablebox. Downroading 
" 

n"* oirplay device executable file is generally handled

by QUICKCOUNER,because it can determ-ine the state oitttr display and load any necessary files'

säJt"rg"t Display condition for more information.

Communications Por't

The fïrst time you use Q(,IICKCOUNER, you will have to select an unusedcommunication port on

your cofnp rt"i.SVtCXCOUNERwill look fo, anJ àisptay unused Pofrs, but you must make the final

choice. once you select the port, p uIcKco(INERwili attempt to use the port to connect to the

target display. The status orsomÃf the signal lines from the iarget display are shown next to the

comm port list box. The dialog box will exiand to show additional information about the target

display.Seetheexampledialogboxinthefollowingdrawing.
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coll2
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Do.t :lr Rt

Cc¡cat I

Loadinq boo please wartloader-

ãnEtËFQu¡ck Courre¡

Eyent Log

QUICKÇ0UNER will keep track of all opcrator prompt mcssages and allow you m víew them in ascrollable window. see the Event L.g in t-hc frilowingiiarog trõx.

lVhen the application download is complete, SuIcKcouRIERwill close and the gurcK
L'IANAGER progral will return- If you hau, tdrf.ult panel selecred, the panel wiriul ãirprry"owhen the download is done- If no default panel is selecied, the display orni." wilt show thå foltowíngprompt.

Press To
Run
Screen
'fülename'

Press For
Next
Screen Ð

Com mun Ícatìon probtems
If you experience problems running SuIcKcouNERon systems with a FAX¡ï\{oDEM card, it maybe due to the corruption of the winãows"" 3.1 COMM.DRV driver. The sofhvare for yourFAX/r\'foDEM card may have replaced the original communication driver with a non-standarddriver' To install the conect windows* comrnunications driver, edit the sysTEM.INI fíle and@rnment out the existing COMM.DRV line by placing a sernicolon at the beginning of the line. Addthe following line:

COMM.DRV= COMM.DRV

some sofürare may modify more of windows"" and rnay require a cornplete reinstallation ofWindows*.

To enhance our cofnmitment to customer^s1?po!, we have installed the Tcp Bulletin Board, whichcan be reached by dialing (70s) 345-5880. The Bulletin Board is divided into product groups. Thereis additional information concóming communication probtems located in the QUIcKpAl,IELproductgroup.

ZT ¡ QUICKCOURIER



Download Troubte Shooting Guide

l. Are you using a c49 cable manufactured by TcP? The c49 cable convcrts Rs232 tïrrm your PC

ü .¿ork with QUTCKPANELs'

Solutiott: Acquire TCP C49 cable'

2. Is your pc at least a 3g6Dlv2s with 4M of RAM? If you are using anything less it is possible

that it is taking too long for you, pc to respond to the outôrpehlEl- when downloading the

executable. TÍe r*"cutublt download is very timing dependent'

Solution: TrY a faster comPuter'

3. Ane you using the standard windows communication driver? open your

c:ñvINDows\sysrEMI.INI file. Look for a line that starts out "comm.drv =n. If you are using the

standard \f,/indows comm driver the line will say comm_.drv = comm.drv. If this line says anything

else, you are not using the standard windows comm driver and this driver may not be directly

compatible with all windows applications'

Solutìon:Comment out this line with a semicolon and insert another line that reads ncornm'drv 
=

comm.drvn. Now restart windows and try the download again'

4. Are your comm ports oK? Exit windows and at the Dos Prompt in the rwindows directory' type

,,,MsD<Return>. once MsD examines your system, zoom into the report on comm ports and note the

following.

a. you must have onty 2 comm porß available. If you have more than 2 comm Ports' you may have

ê an IRQ conflict.

\ -S"lrrÍon.. ReconfÎgure your PC until this condition goes away'

b. Is the SART chip for these comm ports a 16550? If your PC uses this chip, there is a bug in

Microsoft windows V3.1 and V3.11 dat may not allow you to run communication progfams

correctlY-

solutìon:ïhe fix for this bug is available from Microsoft or from TCP's BBs (708-345-5880 -get file

V/31COM.Ð(E if using windows v3.1 or rwG1001.Ð(E if using v3.11. These files are self

extracting and includes instructions on installation)-

5. Are you using a laptop? If you are using a lgtop it is possible that power management is

probabíy rhuuioig down 
"itttio 

dttnices in your PC during a download'

solwion:Turn off all power management and try again. c-onsutt your Pc manufacturer for details'

6. Has your hard disk been damaged? At Dos Prornpt run chkdsk.exe. If it reports any problems'

areas of your disk may have been dlmaged. These may include the QUICKPANIEL Editor'

solutìon:Run chkdisk with /f option or scandisk to repair, then reinstall the QUICKPAIIELEditoT'

iry again. If still unable to down load reinstall Windows then try again'

?. 1rï downloading ft.om another somm port on your PC'

8. Tr¡t downloading from another PC'

9. TrY a differentC.49 cable'

.l0.TrY a different QTIICKPAI\EL'

If all of the above fails or if you are unable to oomplete any of the above steps, call rCF

QUICKPAI'IEL Product support services ?08-345-5730 x4O7'

OUICKDES¡GNER
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QUICKDESIGNER

QUICKDESIGNER Window
l

The SUICKDESIGNER window is used to create and edit panels for each project. To open theQUICKDESIGNER window, select Panels frorn the cornponents menu, click the panels button in the

QuIcK MANAGERwindow or click the Panels ,"on lR on rhe roolbar. A *üI\KDESIGNERwindowsimilar to the one below will appear.

Menu Bar
windows commands are listed on menus. Menus are represented by names in the rnenu bar at the topof each application window. In windows, you select . r"ou, and then choose a command from thatmenu' choosing the command canies out the action. The ménu uar ror-tt¡e TTICKDEilIGNERwindow is shown below.

File Edit Toots Vieu eprions Settingi Help
The items listed on menus are most often commands that represent actions you can tell theapplication to calTy out. some menu items appear J¡m"¿, io-e have check marks next to them,some may have ellipses (...) after their namer, rn¿ others may have key combinatÍons listed acrossfrom thern"

Windows applications all follow certain conventions when listing items on a menu. Theseconventions signal that extra information about the menu commands follows.

)

i;f Qu¡ck Desrgner Itlnrrlledl- [Pro¡ecrl I I¡EI
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Status Bar

To choose an item from a selected menu' click the itern name'

Button Bar
The button bar contains icons relating to commands. found in the menu bar- By clicking an icon' you

gain instant access to frequentry useicommands. rne Qutcxonstcxnnbutton bar is shown below'

YoucanturnofftheButtonBarbyuncheckingtheselectionintheoptionsmenu.

nimmed command name

, ellipsis after thc namc

A check mark next to the name

A key combination after the name

A triangle at the right side

Undo

Redo

The command is not availahte at this time.

A dialog box will apPear.

The command is active.

A shortcut for this command'

The command leads to a cascading menu'

To
Back

To Front
Paste

Exit

Zoom
Out

copy ch
Delete Zoom

ange ln

Align

The status bar is rocated at the bottom of the window and contains context sensitive status

information. The information chariges are based 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'

Îrerightfieldshowstheviewpercentage.Al:1viewis1007o.

Right frllouse Button
If you click the rightmouse button while the cursor is in the empty window space' the options menu

will be displayed. If you crick the ríghtmouse button while the cursor is in the grid area' a

combination menu is displayed. The options in this ,o"io in"tude: undo, Redo, Paste, View, Panel,

Grid and Preferences.
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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 available tool. you can also select a tool from theTools drop-down menu. The Tool buttons are shown berow.

Pointer

llluminated
Push Br¡tton
Selector
Switch

Text Disptay

Polyline Rectangle

Push
Button

Alarms

Text

Bitmap

Word
Button
Goto
Panel
ïme
Display

Circle

Leoend
PlaIe
Pilot
Light

Analoo
Meter-
lmaoe
DispTay
Print
Panel

Messaoe
Display-

Numeric
Display

Numeric
Enty

Bar
Graph Trend

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 hair will uppr", *jth a small i*ìg" iar"tifying the type of toolselected' The example below is the l-egend Plate iool. The status bar orithe bottom of the window willtell you which tool is selected.

Move the cross hair 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 sizeihe object. Release the mouse button and the object is sized.
A dialog box for the selected object wilt appear. The drawing tools work slightly different.

Jhe.objelt can be plag:g on the panel in several different modes, based on the selecrions in theSettings/Preferences dialog box.

þ
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Legend Plate Settings

Ilh Edt lods Yiew gptbns Sctthgs Eeþ

DÍalog Box
The dialog box that appears will dePend on the type of object selected. When the dialog box for a

selected object is active, a dashed box aPPears around the object. In the previous examPle, a l-egend

Plate object was Placed on the screen. The dialog box for the l-egend 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.

dialog box selections are completed, click the OKbutton and the dialog box is removed'

::

F
E
ü
I!
Ë

Ë

n
i
J]
!'

i
¡

j.

:

:

j

i

:

I

Stzlng an Obiect
you can make objects larger or smaller by following th€ proc€dures below'

). Move the cursor over an object and crick the left mouse button. Dashed lines around the object

indicate it is selected. Moving the cursor inside the dashed lines will change the cursor into a move

symbol. press and hold the leit mouse button to move the object-
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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 ìertically or horizontany, while corner handles allow" diagonal sizing. The cursor will change to a dõuble ended arrow when you ur. on top of a sizinghandle.

3' Click and hold the left mouse button and drag the sizing handle in the directíon selected. click themouse outside the dashed lines to deselect the object.

)

\ilhen sizing objects, the selections you make in 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.

lll objects (excepl dlaw objgcts) have outlines for resizing. when you select an object, the outlinefirst changes to a dashed outline and sizinghandles appg?;. When you touch oo" of th. sizing
handles, the object outline changes to solid lines. The solid outlines aid in sizing the object exactlythe way you want it.

Editing the Oblect
lvhen you createo-an 9!j¡it, a dialog box for that object appeared. you can change the attributes ofthe object by double-clicking the object, which wiil ãispray'tt r oirtog box. you can also dirpü;";;dialog box by selecting the GIIANGE option in the EDrr menu.

ÞU&Éô

F LI:rH
Etl_tT T r_¡f,j
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y.u can dclcre rhc gbjcct by clicking it, thcn prcssing thc DEL kcyor sclecting thc DELETE option

in the EDIT menu. It'-you úse thc cÚr option ¡n ttre EDIT menu, the cut object is placed on thc

cliphoard and savcd until a new ircm is placcrJ on the clipboartl. You can delete a group of tlhjccts by

, "r.*t'g uná r,ou¡ng thc left rnousc bution and drawing a box around the objects to bc deleted'

.- r,o copy an object, click the desired object, then use the COPY option in thc EDIT menu' A copy is

placed on rhe clipboard. Use the PASTE option in the EDrT menu to paste a copy of the clipboard

contents to the screen. Remember, the clip'board is a temporary storage area. Ilem¡ are kept there only

until new items are copied to it. you can ielect multiple ðu¡".it buy.clicking the first one, holding the

shift key and clicking additional objecrs. use DESEircr el-L in the EDIT menu or press the ESc

key to deselect all objects.

when you are done designing a panel, use save in the File menu to save the panel. select New to start

a new panel. Continue building ånd saving panels until your project is complete. V/hen you have

complered designing all paneÈ, ex¡t QUtCi<ongCXnn and return to QIIICKIvIANAGER¡o

download the project to the target display'

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 all objects for grouping. You can select several objects by clicking

and holding the left mouse button 
", 

you drawãbox around the objects. You can select multiple

objects by Íolding down the SHIFT key and clicking the objects you want grouped'

Iterns remain temporarily grouped onty until the next object selection. select 'Group objects'from the

Edit menu (or use CTRLIG) to maintain the grouping'

{ )nce you have grouped objects, you can use move, delete, library fïle, copy, etc. When objects are

^ ;r*;il;i"g rhe ,Group objects'selection, they remain grouped until they are ungrouped by the

'UngrouP Objects' selection.

Object Tag DisPlaY
you can view the object Tag by enabling the option in the view menu. The sample drawing shows

the tag name displayed in the upPer left corner.

Keypad Tag DÍsPIaY

The keypad tag display is similar ro rhe object tag display. The keypad tag operates independently of

the object tag display. The keypad tag is AíspuyJA inìne uottom left corner of the operator and

frouid.s, qõi"r ui.u.l check to see itti"tr i.nãr operators have keypads assigned. fire keypad tag

will appear with a panel print. You can view the Kãypad Tag by enabling the option in the View

menu.
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Çnanging the Wlndow View
You can change the vicw in the window from a zo<¡metJ out vicw or soo/oto :¡ zoomed in vicw oftlooTo' Select zn<>m options trom thc view menu. 7t¡om buttons are providecl for fast vicw changes.

Panel PrevÍew
You can see what the panel will look rike on the target dispray by selecting ,preview, frorn the viewmenu. A'1:l fullscreen view is displayed.

Tiling and Drawing Grìds
The QUICKPAI'IEL¡'r. display is approximately 4 inches wide by 3 inches high. A pixel is a dot oflight on the display panel. The QUICKPANELTi. oisptay is made up of 320 horizontal by 24|verricatpixels' Each dot has a unique address, specifieã uy a iioiizontal and vertical coordinate" ihe origin islocated in the upper left corner of the display andis designated (o,o). ri, opporite corner is themaximum pixel position, designated (31ó,æ9).
This drawing shows the two corners of the display with the pixels greatly enlarged.

Touch Grid

Part Oblecß

o,o (H,v)
trEtrntrn
n
D ptXEL 

--ÃtrDutr
D

ErtrDtru tr
319,239

19,19

,
The touch screen is rnade up of cells that are 20 pixels on a side. The touch cells share the samecoordinate system as the disptay- The first touchìell uses the pixels from coordinate (0,0) to (19,19).r!9r1is no physical display of the touch grid. You cannot change rhe number of pixels in a touchcell. The drawing shows the first touch gria wittr only the outlin-e pixels.

o,o

Thele are-two types of part objects: those associated with touch regions and those not associated withtouch regions' A push button is an exam_ple.of an object associatediith a touch region. A pilot lightis an exarnple of an object not associated with a touch region. rartob¡ects associated with touchregions always occupy a eornplete touch cell. Al! touch ou¡.ct" rnust åccupy a minimum of four touchcells.

TOUCH CELL

800

,.'itii
QUICKDESIGNER



Tiling Grid for Obiects

The tiling grid is a se ries of cells uscd to assist the designcr in placing ohjcc'ts on thc display' The

tiling griã óan appear as tlots, lincs or boxcs. Thc cells appear only in the editor and not on the target
.;i:,,, 'roíui. Objects can occupy more than one cell as the ceils are simpty used as a layout guide' The
\r- -r -r t

def'aulr size of each cell is ilo pixels wide by 40 pixets 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 80 x 40 pixels corresponds to 8 touch cells. The drawing shows a tile cell of

80 x 40 pixels and 8 touch cells.

0,0

79,39
TILING CELLwith TOUCH CELLS

8o x 4o TILING CELL (DEFAULT SIZE)

The next drawing shows the rile grid for the whole QUI1KPAI,IEL"¡r. display. The default setting of
g0 x 40 pixels produc.s 24 cells.Íhe default Preference setting of 'Auto size on create'forces an

object to be drawn on two cells ( 80 x 80).

0,0

. eoxæ i

I

t I

rlll
,¡il

€

319,239
DEFAULT GRID SETTING

Tillng Snap SYstem

Another aid for placing objects on the panel is the snap feature. When placing an objegtg-n the tiling

grid, the upper tèrt corier órtnr objecfwill snap to the upper left corner of a tiling cell. The

remaining corners of the object attempt to *tnr as close as possible to the snap points ofthe other

cells. Thãobject is restrainèd from snapping to the other ceils 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

objéct nray cove, up the tiling grid. óbjects that are-associated with touch areas will first attempt to

size themselves to ôomplete touch regiäns. If the tiling grid is not an even multiple of the touch grid'

oart objects associated with touch 
"rr-.r 

will size diffeiently than other part objects. Remember that
'luch.rru, 

are20 x 20 pixels and touch objects must occupy a minimum of four touch areas (a0 x

40).

OUICKDESIGNER
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ubJccts on thc pìncl can bc alignctl to tlre gritl using the snap f'eature. whcn moving an objcct, thcncarcst grid linc will bc thc snap point. If yõu rurn .iT'the snap position opti'n, objects can be placedclose together and in somc 
"ur.i irverlap. 

-

Detault Settings
The default settirrgs for the tiling grid and snap are setected with the novice user in mínd. These =,settings make it easy to quickly design a panel. The user selects u puiiou¡.ct from the tool box andplaces it on the panel' The part snaPs to a cell location and is drawn automatically. one mouse clicktbr a part object to be created, sized and placed on the panel. The grid and snap system allows theuser to create objects whose edges arign and vertices intersect.

Drawing 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. Each grid point is a single pixer. nre oetault setting is 10 x 10,which is a dot every ten pixels in úoth ¿¡rõt¡ons. irre grio upp..o onÇ in the editor but not on thetarget display. object can overlap the poinrs as rhey arå onty ä orawing aio.
Drawing Snap Sysfern
The drawing snap system uses the drawing grid for tocating snap points. when creating a drawobject' a grid point nearest the mouse.o::"1.t the snap point. For example, if the grid is set to 5 x 5,and the mouse is located at position (4,4), the nearest Jnap point is (5,5). The snap feature anddrawing grid can be turned off.

Grld Seffi?rgs Diatog Box
You can change the size and style of the tiling grid in the Grid Settings dialog box. The riling gridcan be dots, lines, or boxes, and can be turned off. The drawing grid is always dots. The dravcan also be turned off. The snap option can be turned off for uãtñ tr,, iiling.na drawing grid::"g 

g 'd 
i. )

sGrid Setlin

Qlr
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Tert JustitY
y.u can now justify text in rcgcnds, stûtes, data disprays and Ararm wind'ws. previ'usly thc text was

., i\utomatically'centered within the text ficld'

:..i i change the justification of the text, click the appropriate r¿rdio 9.uïon 
in the Justify box' The

ï? *ilrffiiatäg box shows Jusrity ,ri to the center pJsition- The dialog box also shows the new style

color selection bars.

rt
t.

'¡: j i

':i 
::. :'

¡

:

:

¡

The following pictures show how text can be justified in a Legend Plate. Note how the radio buttons

conespond to the text Position.
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Text Size

A new text size of 16 x 32 wil now appear in the Text size section of many dialog boxes'

Color Selectlon

selecting coror was done by clicking on one of the color sections on a color strip. Now it is done by

clicking a singre coror bar, which causes a smalr coror pJette to appear. click the color of your choice

andthJcobr bar changes to your selection'

Other Edittng Features

The paner editor is designed to operate so that you ca,n quickry design panels. once you are familiar

with the methods used to add objects arrd 
".r"tä 

panels, you tty want to change the way the editor

operates. For exampre, you ma¡ 1ot 
want the panel testeâ for overlapped objects. You may not want to

see the grid disprayed while editing "bi;. 
The-settings rnenu allows^changing the panel

.rackground cotor,ihe settings ottñ. gii¿s, and three leíels of user preferences. See Settings on Page

ot$

Leqend Plate 5eltingr

l ECEiitrig:fl
LECEr,lÍ,
f;rrl Ì !

l. Iif l,]ir
I I rlIi
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Menu Commands

File Menu
The File menu is shown below.

New

start a new panel editing session. selecting Nerv will display a blank panel ready for editing. Thepanel size is determined by the type of display device you selected in ihe setup dialog.

¡

ESt

lmport...
E:port...

QPen...
Glose
$ave
Save 4s...
Checb..
Delete...

New...

ìt Qurck Desrgner lUntrlledl_ [Pro¡ectl EI

84¡
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Open

Open an existing panel ttrr editing. Thc pangln-arne is shown in the Name box and the panel

idcntiticati.n number is sh.wn ¡n tne Þaner ID box. If you entered a descripti.n of the file when it

as saved, the text will appear in the Description field'

CIose

Close the current file.

"Save

Savethecurrentpanelusingthefilenamealreadyassigned.

SaYe As

fr ç.n" the current paner'sin-g a new file name. Enter the filename in the Name fietd' Move the cursor

,,\ 
¿b the Description field and 

"nrri 
u arr"ription. rhe prn"r ID is the identification number that can be

used by a plc to select a panel. rwhen ttrè p nu.uu is written to the Panel rrigger Tag register in

the pLc rhe associated panel witt ue dispraygdrle panel rrigger tag is serected in rhe Quick Panel

configuration diarog box. see n, outcx-wMecnnsection Thr rlrt"tn will automaticatly assign

the panel ID when the panet,is creñe¿. You can change it to any number up to 3n66' Panel ID

numbers must be unique within a project'

llone 2 2

Open Panel

Save Panel

r Bti



check the panel clesign for potential errors. Errors are reported in a dialog box and you will have thcoption of ignoring one or all erroñ¡- Error checking is automatic each ümã you save a panel.

ÇnecK

Delete

Delete a panel from the rist of paners for the current project.

lmporting and Exporting 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 externai file formai and later imported to a new project. The exportedpanel objects have tag variables that are valid for Projgq x. wnen you are working on a differentproject, the custom paT] is first irnported. The tag viriabres f";;;t;u¡r"t,u.¡hen be changed romatch the new project PLC type. The panel is then saved with the modified custom panel.
Procedure:

1' Go to the QUICKDESIGNERPT.8Ta' and create a custom panel. Each object will have a tagvariable that is varid for the project Ètc typ.. save the panel. 
- t I'r-'JELt ÌYr¡¡ rrave

ft,t::ffi ",iå:T,å:ijnÏi:,ä:ï.il;i,*" the paner using a Dos rirename. rhe rire wir be given . ì
3' Exit the QtJICKDEsIGNERprogram and return to the QUICKr,r'NA'E*program. create a newproject or select an existing project. c¡o to QUI1KDESIGNERand select Import from the file menu.
4' Import the desired panel' change the tag variables for each object so that they are valid for the newproject PLC type. Save the panel ior the nã* p*¡r"t. 

--

5- continue to import other paners until the project is comprete.
lmport
I¡ad a file saved in *'pnl format. ffi:o you þqort u p:TJ with the *.pnl exrension, save ir with your
illTJåi$iüffiLTr 

example, ir you imporr pÑrlr.pNr. save ir immediately to tie new panel

Export
save the panel design tl *'pnl formaj, ffi9n you import a panel with the *.pnl extension, save it withyour own panel name' For example, if you imþrt pÅ¡,¡gLi.pNL, save iiimmøiately to the newpanel name of pAl.IELl.

Eút
Quit the QUICKDESIGNERpTogTam.

tQr
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Edit fillenu

The
\ou

/

*a;

Edit Menu is shown bel'w. T' thc right of each menu opt¡on is a key .r c'mbination of kcys'

can select the option t'rom the mcnu ó, ur. the key/key óombinations to pertìrrm thc function'

Itndo flast oqerattonl (Alt+BkSP)

undo the last operation. The undo command will indicate what type of operation was last performed'

Redoflast operat¡onl (ShÍît+AIt+ BkSp)

the last operation. The redo command will indicate what type of operation it will perform.

Cut (Ctrl+X)

Remove the selected object and place it on the clipboard.

Copy Ptrl+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 coPY a new object-

Store Ltbrary ObJect (Ctrl+L)

The selected object or $oup of objects are stored in a library. see Library Browser, page 94 and 101'

and Library Tour, Page 98.

Select AII

Selects atl objects on the Panel.

DeselætArl (Esc)

Deselects all objects that are currently selected'

Qroup Obiects... Ctrl+G

Uggroup Obiccrs... Ctrl+U

âlign-. Ctrl+À

Changc... Alt+Enter

Change Oblect lags... Ctrl+T

Qcl¿te Del

to lackground Cld+B

to foreground Ctrl+F

Sclcct All
Deselec{ All Esc

Cu! Ctrl+X

eopy Ctd+C

Paste Ctrl+V

Store librarY Obicct.- Ctrl+L

obicct Shift+Alt+
Undo add o Alt+BkSpc1

o 8ì7



Align (Ctrl+A)

Aligns the selected object to a verticzl or horizontal coclrdinate. First select the object, then selectalign liorn the Edit menu. A cross hair cursor will appear on thc screen.

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 Horizontal or vertical alignment. click oK and the object will be aligned to the selectedcoordinates.

Change (Alt+Enter)
Change the anributes of the selected object. You can also double click an object to display theassociated settings menu.

Change ObJect Tags (Ctrt+T)
Modify the Tag Attributes of a selected object or group of objects. The Modify Tag Attributes dialogbox appears.

You can edit the ad$y1br clicking the name and typing a n€w name. Double click (F2) rhe name toenter the edit mode' use ESC to undo 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 ,m" way you edit the Addresstext' The example shows the Prompt text in the Pilot Light Settings dialog box.

\
Ç

,)

s a- --È
fl

-!¡+
F

Ë LTGH-T
I]FF

Aliqrr OI;

tl 0¡toFr00

Modity Taq Âddress

Pilot Light Seflirrqs
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l{*o

oRl00
Pump fl mPilot Light Settings

y.u can also enter a new tag prompt by double clicking in thc area abovc thc tag ficld' Enter the

prompt and press return.

'Lir¡

Delete (Del)

Delete the selected object frorn the screen. Object is not placed on the clipboard'

to Background (Ctrl+B)

Selected panel objects can be rnoved from the foreground to the background'

to Foreground (Ctrl+F)

Selected panel objects can be rnoved from the background to the foreground'

GrouP Oþlects (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 button 
", 

you draw-a box around the objects. You can select multiple

objects by holding down the SHIFT liey and clicking the objects you want grouped'

ø ¡ms remain temporarily grouped only until the next object selection. select'Group Objects' from the
' t- 

Édit menu (or use CTRL+G) to maintain the grouping'

Once you have grouped objects, you can use move, delete,library file, copy, etc' When objects are

groupãd 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 the,Group Objects'selectionlthey remâin grouped until they are ungrouped by the

'Ungroup Objects' selection.

X¡la

OK

oRr00
- Prnrp fl ON

Pìlor Lighl Senings
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Tools Menu
The Ttxlls pull-down menu altows selecting Parts (pilot lights, buttons, etc.), Drawing rools (polylinc,

circle, Rectangle, etc.), or the setect ,oo, I h l. All of the parts and Drawing tools in the ro.ls pull-down menu are available as icons in the Tools pop-up menu box. The Keypad Assignments selection
is used with the Keypad opt¡on. See the Keypaå *r.ttn for additionâl information.

Pa¡ts

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. Pictures in BMP format can be added-to panels to further
enhance the graphic image. Dynamic parts can be added to create a true interactive operator interface.

¡J

9O o OUIGKDESIGNER



Keypad Assignments

Keypad Assignments is a menu serecti'n usctr onry with the Keypad opti-n. The Keypad Assignment

dialog box has a tist box for displayint tn, tey.pai assignrnents-and a series of buttons ftrr creating

'mui-ated oper¿rtors, such as a simulated push button'

fl,,

you can view ail the keypad assignments by cricking the down arrow in the Key rist box. A keypad

assignment.list similr, ío tn, one berow wiíl appear. you can change the attributes of any simulated

operator by selecting the keypad from the list, t'hen clicking the Attributes button' Note that simulated

operators are markeã æ s¡^iloted. To changr ttt. attributes of normal operators assigned to keypads'

yãu rnust use the panel editor and double-click the operator.

you can assign a keypad to simulate a panel o!lec1, eve.n though there is no panel object visible on the

screen. you can *tígo one of the keypãds to simulate the following panel operators:

. Push Button

. Goto Panel Button

. Print Button

. Word Button

. Selector Switch

. Numeric Data Entry¡-

The fïrst operation is to selèct which keypad will be assigned to rhe-sirnulated panel operator' click

the down ärro* in the Key list box thenclick an unassigned keypad'

)

Nol a ed

Keypad - (eY Assrgnments
EI

- Síi¡rdatcd 6olo Panel
::t

Keypad - KeY A¡srgnments
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Next' selcct onc of thc operators ttl simulate by clicking a button in the Key Assignmcnt area. whenyou click one of the sirnulatc keys, the rest of the huttons will be graycd out. Cl¡ck the Attributesbutton to display the setup dialog. A simulated Goto Panel dialog-troi is shown below.

P¡nol OK

..'C¡ncd

ld¡il,.r åul¿ It

Note that the Bezel, Iægend, Make Default and Advanced options are disabled (grayed out). you onlyhave to enter the Panel Name and click the oK button.
\ilhen you download the project file to a.Quickpanel (with the Keypads option) the keypads cansimulate a panel opemtor. For exampte, if you press tùe A0 keypad, which was selected to simulate aGoto Panel, the panel name you selected will bã oisplayed. Thii is the same operation as the GoToPanel Button, but without the panel operator takingïp screen space.

View Menu

Zoom In
This selection enables the zoom in tool. click the mouse while the zoorn tool is present to zoom to thenext level' click and hold the mouse to draw a box around an area to zoorn in. you can also use thezoom in button on the toolbar.

Zoom Out 1:1

Resets the view to a standard 1:1.

Zoom to...
This option allows serection of severar zoom settings.

Prevlew
îhe preview mode produces a full'scre"1lq.gg of the panel at a 1:l viewing ratio. This preview willgive you a good idea of what the panel wiu tõk üke wñen it is viewed on the target display.

rng¡Goto Panel Button Sert

75ra
I 0096

200%
300x
10016
60096
800x

58%

92t
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ObJect Tag DisPlaY

you can view the object Tag by enabting the option in the view menu. Thc sample drawing shows

the tag namc rJisplayed in the uPpcr left corner'

t-

Keypad Tag DtsPIaY

The keypad tag display is similar to the object tag display. The keypad tag operates independently of

the objeðt tag ãisptäy. rnr t"ypad tag is dísplayed in the bottom left corner of the operator and

provides. qli.t nitú"t checkto ær *hi"h panel operators have keypads assigned. The keypad tag

will appear with a panel print.

Dlm Flashlng Colors

ÉP"vrr"n you are creating panels, you have the option of selecting Ftashing Colo¡s. Flashíng occurs only
r\ 

*t ri ,ir p"ná nr. bJen downloaded to a targ€t display. To see which colors have been selected as

Flashing, check the Dim Flashing Colors option in the View menu. Flashing colors will then appear

as a different shade, or a dimmed version of the conesponding color

Options ìtrenu
The options menu allows removing or replacing the button bar, status bar or tool box. You can

display this menu by clicking the ñght mbuse button when the cursor is in empty window space. If
yoú click the right mous€ button *ñ"n the cursor is in the grid area, a different menu is displayed.

LIGHT CìFF

PI-ISH
ELtTTOr{

lr/Status

Brou¡ser
'/Iool Box

./ Sutlon Bar
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Library Browser

Panel Password

Selecting Library Browser lrom the Options menu will display the euick Designer Library window.see Library Tour on page 98 and Library Brtlwser'n page 101.

Seffihgs [tienu
The settings menu has three options; Pa_nel settings for changing the color of the panel, Grid forselecting the grid type, and preferences for changiig obje"t piefJrencrs.
Panel Settlng
You can change the background color of the QUICKDESTGNERpaneI. The default setting is black.The following dialog box is for color units.

)

To set the password for a single panel, go to-the settings menu and select panel. The panel settingsdialog will appear' From the Þasiword Lvel list box, s?tect No passwoJ, operator, supervisor, orMaster.

Ëel

Ouick Designer Libr¿ ry

Panel Settlngs ffiI

o Passwor
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Grid Settrhgs Dialog Box
y.u can change the size and styre of the tiring grid in the Grid Sertings dial.g box. The tiling grid

can be dots, tines, or boxes, and can be turneJ,ift. th" drawing grid ñ arways dots. The drawing grid

|n atso be rurned å6. rn, snap oprion can be turned off tbr trõtñ ttre tiling and drawing grids' see

fiting and Drawing Grids on pugé 80 t'or more intbrmation about grids'

Preferences

T\rc QUICKDESIGNERis set up to a[ow the novice user to quickly design panels. some of the

operations appear.utorot¡olly, such as deselecting a tool afiet using it and automatically checking

the panel when the file is saved. Some of the .utorãti" operations can be turned off' If you are a

beginner, rnost of the automatic operations are turned on. Ttt" intermediate level turns off a few of the

automatic operations. The Advanóed level allows you to pick the autornatic operations you prefer'

Preterence OPtlons

New at startup: opens a new panel when QUICKDESIGNER starts'

Auto size on create: If checked, the selected object wiil be a fixed size when created. For example, a

push button would be g0 x g0. othenvise, the size of the selected object will be determined by the grid

size settings. some objects have a minimum size (push buttons at" 40 x 40) and cannot be made

smaller. size also-de/end. on whether the nsnap Ji"r to grid" option in the grid dialog box is

checked.

Toot de-serect 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'

checkpanel on save: The panel design is checked for errors when sAvE is selected'

Warning: Overlap Chectc warns that objects are overlapped on the panel'

Grid Sellings E¡

Pref e¡ences E¡
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r,anel sett¡ngs on New: displays the Panel Scttings menu when a New file is started. Allows sclccti'nof black or white panets.

Change after object create: When an obiect is ptaccd on the panel, a dialog box will appear. Thedialog box is used to change settings for tñe objett. If the box is not checked, the object is placed onthe panelwirhout the dialog box.

object de-select afteruse: when you are done working with an object, it rernains selected, indicatedby 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 thernouse bufton as you move it.
Object to forc 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 ¡t is ¡n electronicformat and in easy reach.

Contents
If you click on contents, the euickDesigner herp screen is displayed.

Getting Started
Getting started has been reduced to provide only a rnessage box about the best way to get started usingQuickDesigner.

)

Designcr...åbout Qulck

Gctting Staded
learning Ouick Dcsigner

C onte nts

Creatinq a Panel
Menu Cornmands

QUICKDESIGNER

OUICKDESIGNER

The best placo lo gel slarted is read lhe Guick Tour seclion
of the usEr manual.

Started

OUICKDESIGNER

96 r QUICKDEISIGIIER



\r

Learni ng Q UICKD ESIGN ER

A message box describing the toots avaitable to learn QuickDesigner software

About QIÍICKDESíCTVEF

cricking the About option will dispray the sprasrt:"tr:T for QuickDesigner. This screen will show the

current software revision lever, the user n.r, and serial number. A new 'QD system Info'button can

be used to display information about the euickDesigner software or'windows. A list box allows

selecting different fîle tYPes.

Master HelP

ff .)nce you enter the help system from any poinq you can gain access to any other help topic by

'.- 
clicking the ,Quick Help'button, which *itt ¡o-p to the main Quick Help screen. This main screen

has links to all other help topics, inlcuding protocol drivers, alarms, and all panel tools'

Êasvtodes anyeccessallowigned to help lop ic.
help file by clicking the aAUEK H ûuikELP button. isHelp help file

ons.the anybuttHelp youFrom centopichelp mJump to the arn Quick
Alarms and Ubrary Online help onealwaysts by cliavailable cking of
cre srmpaling usefle project. The emanual also conlains guided lour of

c a ourmanual ontains vouTQuick willwhich guide epsslththrough for
ef6There several lools for leavailable user0urcarning þiDESI6NER The

ER

Qonncnu 9o¡rch !|-ack . I..!!Þsr--.l Otick HGþ
Eile
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Library Tour

Library is a new feature that allows storing an object or group of objects in a database. Each library(you can have more than one) contains folãers ofïeatly storeã objeðts and groups of objects.

Summary of Features

' objects and groups of objects can be stored in folders in multiple libraries.' Drag''n Drop feature 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, like a pilot light or serector switch, you can save the object in anarned library folder' later, whenyou want to make a copy of the object, the library feature a¡ows forfast and easy selection and transfer of the 
"u¡""i 

to yo,ri puort. you can 
"rr"t, temptates for panelsand store all the objects as one file in a folder. 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 ribrary.

3fi:f;*ï"ïiffi"iiopen QUICKDESIGNER. selecr options and crick Library Browser to open

< Unassþned >

brary Qrowser lder

Quick Designer Libra
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Propcrties...

fransler...
Qelele...

New..

Select New from the Folder menu.

Enter the name of the new folder in the Add Folder dialog box. In this example, the name Legends

was selected- Click OKwhen done.

!
i

s

t
Ht
I

ü
,¡:

:

:

¡

j

I

Select Exit from the Library menu to exit the Quick Designer Library.

The first object to create is a legend plate. In this example, all legend plates will have the sarne

appearanceïut different text. Here is an example of a simple legend plate'

f,
To save the
Object from

legend plate in a library, click the legend plate to select it, then select Store Library

ttre nOit menu. The Transfer Library Object dialog box appears.

The selected object will be displayed in the Source box on the left side of the diatog box. The right

side of the diatog box determines the destination. 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 ståys open'

oélect the lægends iolder and the legend plate with a description should appear'

Àdd Folde¡

LE(=EI'It FLðTf

l¡tnsfer Oblt rl

L:, =1.._, -'l__ ' l:

OU!CKDESIGNER
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't'he Library function supF)rts Drag-and-Drop, so thut you sirnply setect the objecr in the library byclicking and holtlingdown the mouse-buttoni iten orag the obieót from rhe library to the pancl. oncethe object is on rhe panel, the serting dial.g for thar ouject wili appear.

The custom legend ptate can be placed 
9n 1ny panel by opening the Library Browser, selecting thcfolder, then dragging and droppípg the desired object.

Quick Designer atso supports grouping objects. You can select rnultiple objects that will act as asingle object for moving, sizing, un¿ oth"i 9liting operations. The giouping can be temporary, aswhen you select multiple objects with the SHIFT-key or by drawing'a båx around objects with themouse' objects that are temporarily grouped can be-made perman.îuy gÀuped by selecting Groupobjects from the Eclit menu. Groupeã objects can also be stored and rãtieved in the Library.

-'-/

Ð
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.- t-ibrary Browser

Quick Designer Library Win

fl_.r

dow
selecting Library Browser from the options T-rnuwill display the Quick Designer Library window'

The tool bar contain, iron, for creatini new libraries and opening an existing library' There are icons

for cut, copy and paste. The window dlsplays the contents of the current folder. You can select a

different folder and any item within the folder with drop down list boxes'

Erowscr
Quick Designer Library

Llbrary Broweer' 101



Library

New
creates a new Library database. Enter the file name and select the destination drive and directory.Thc dcfault library file name extension is *.mdb. click oK to 

"ornpt.i, 
ir,L op"rution.

Open

open a new Library database. Enter the file narne and select the destination drive and directory. Thedefault library file name extension is *.mdb. Click oK to complete the operation.

Eüt
Close the Quick Designer Library dialog box.

tOl. Llbr¡qy Browscr

Ð
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Edir

, ,' 
lUt 

^ r^t^+^ ^^-ri.m¡rinn dinlop box aopears. Click Yes to
.s .:eret€s the serected item from the Library. A derete confirmation diatog box appears' cli

delete the object or No to abort the delete operation' There is no UNDO'

copy
C;opies the selected object to the clipboard'

Paste
Takes the contents of the.clipboard and pastes it to a selected library and folder' The Transfer Library

tr \ iect dialog appears. select the destination library and folder' entef the name of the object and a

^ oåJrr¡piion in¿ón* OK ro complete rhe transfer.

Toolbar
when checked, the toorbar is visibre in the dialogbox. unchecking the option femoves the toolbar

View

F¡ti pl¡to

.\DAIL' t-,- l'.1*t -'L r , I =

ObiedIr¿nsler Libtary

"om the window.
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Browser Properties
Allows changing thc properties of the Library Browser. The pnrpertics are arranged in a file boxfbrmat- The tabs arc: Drag'n Drop, Appearance, and rext c.rors.

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 QUICKDESIGNER.dito, floats'io the top. you can disabte this fããture uyclicking No.

Appearance
You can change the spacing of objects by entering a new value in the selection box. The defaultsetting is 3. Ð

Browser Propertres

ertiesBrowser Pro

foa ¡ Ubrary B¡owror



Tert Colors
Setect the text color and backgrouncl color fcrr the library objects name'

Folder

New Folder
Folders provide a convenient way of storing objects that are related in some way. You may want to

store alr push buttons in a folder, or panelsîtor a project. you can copy objects from one folder to

another and copy the entire contents of one folder to another. Enter ttre folder name and click oK'

tr

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.

10x¡

Samplc

', r
D¡ahDroo I

S¡rdo

. Appeaan¡

Add Foldet

I ransf ¿r Folde¡ ObiecJs
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Delete Folder
Deletes the selected fol<Jer. A confirmation dialog is presented. click yes to delete the folder.

, Folder PropertÍes
The properties are arranged in a fite box format. The name tab allows changing the narne 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 complete the transfer. This is the same operationas an EditÆaste.

¿

I

O lí¡"i"r: :îî:I:ï *"", ro deretc ribrary rorder'Lesends' ANo

,',;[o. ,

oK':i,s

Una

Folder Propcrlie:;

pl¡taFi.t

ÏAU}EI'O.MDB\DA

ransfer Library 0bieclT
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Delete Obiect
Deletes the selected item from the Library. A deletc confirmation dialog box appears' click Yes to

, r\letc the object or No to abort the delete operation. There is no uNDo. This is thc same operation as

.- )Po¡t/cut.

Object ProPerties
The properties are arranged in a file box format. The Name/Desc tab allows changing the name and

description of the object.

Rtght Mouse Button Options for Obiects

opening a forder in a ribrary win display all objects in the folder. clicking the right mouse button

when the cursor is oN Top of an oujecí*iil display the following options menu. The menu is tied to

the object directly below the cursor, NOT the selected item.

Propcrtles

Transfcr
Dclete

Cut
copv

Adiust sizc

AUlEllo.taDE

r,ül þ

físffi{s'sæiq-}YqT!t**itãt-.ìt';;îiå''riÈj

eci Conf irm¿tionDelete Obi

Obier-r erliec
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Aslusl $rze

Select Adjust Size to display sizing handlcs on the objcct below the curs'r. use any of thc hanclles t'proport¡onally size the ob.iects in tñe folder. 
¿

Cut Object
Removes the object below the cursor and places the object on the clipboard. The Detete objectConfirmation dialog box is displayed.

Copy Object
Copies the object below the cursor to the clipboard.

Transfer Object

äü:iäi[;:r;:'below 
the cursor to the selected library and folder. Disptays the rransfer Library

Delete ObJect

Deletes the object below the cursor from the folder. The object is Nor placed on the clípboard. TheDelete Object Confirmation dialog box is displayed.

Propertles

Displays the Object properties dialog box.

Right Mouse Button Options for Fatders
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 placeã an ouject oi ti, clipboard, the paste oprionwill be active' (Inactive menu selections T: g.rr{"d out). Pasie w¡rr copy ne obje4 on rhe clipboardto the open folder' Selecting Properties will ¿irpl"y the'Browser properties dialog box.

)

_Properties

Pasle
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r eolyline Tool

Greating a PolYline Drawing
The poryrine tool is used to draw singre rine segments, multipre rine segments' and filled/unfîlled

polygons.

Click 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.

Ctick 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 lineb. you can add segments to existing rines oNLy when the nodes are visible.

To add additional segmenß to the line shown above, move lht 
"to.t 

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 polygo¡ is a closed figure bounded

by three or more sides. The lasileg of a polygon must_"onnect to the node of the first leg so that the

figure is closed. The drawing shows ttt" r"qú*ce of adding segments to create a filled polygon'

.o exit the polyline drawing mode, click on the pointer tool'

PolyllneTool. IOO



Moving a polyline Object
To movc a polytine object, point to the object, then click and hold rhe left ,nouse button. The objectnodes willappear' M.vc thè tlbject to a ncw l.cation and rerease the mouse button. This rnethod ofmoving polyline objects is the tã,n, for all ou¡r.t*. iou can also rnove an object when the sizinghandles are visible by rnoving the cursor insiãe tr* où¡L", so that crossed arrows appear. crick andhold the left mouse bufton, th-en move the object ,o u ,i"* location and release the mouse button.

EdÍting Nodes
when you click o1 a pof¡line object, the object nodes will appear. To move a node, move the cross
lååïilå:X?Jffiîclick 

and [oli tne left mouse burton. Moue the node to a new rocarion and

To display the node edit menu, move the cross hair over a node, then and click and hold the RIGHTmouse button- crick a menu item to execute the function.

!nsert node
Append node
Delete node
Open polygon
About Tool...

rnsert mode adds a node between the current node and the next node in a counter crockwisedirection.

Append mode adds a node between the current node and the next node in a clockwise direction.Delete mode removes the selected node.
open polygon removes the line segment between the current node and the next node in a clockwisedirection' Removing a segment from a polygon converts it to a p"ryün.. ir,is rnenu option appearswhen you select a potygon and change i to'õtor" porygonwhen yd;;rking with a poryrine.
close polygon adds a line segment between the ends of a continuous polyline to form a polygon.
iäiäi,l,l|i'åffi;ï." *ñen vou serect 

" 
porvün'ãna 

"h.ng 
¿';;l;¿; poþgonwhen y* *.

About Tool is an information box about the poryrine toor.

¡
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Sizing a PolYline Obiect

Ttr setect the entirc object for sizing, click on the object to select it, then click on it again to change

trom the editing nrode to the sizinfmode. The sizing handles shoukl.appear around the object' lf you

t 
"rîn"ä;;;"dtes 

and observe the plinter cnânges into à-double end arrow' click and hold the left

mouse button and adjust the size. sizing handles on the corners are for diagonal sizing' Handles

between the corners are for horizontal ind verticul si"ing. The drawing shows an object resized in the

üit
I*
Ë¡
t
it

i

ì

ì

i
j

l

l
:

horizontal direction.

tr

Cautions

HORIZONTAL

ü

VERTICAL

when creating a polygon, be careful drawing when the grid is set to snap. The cursor will attempt to

snap to the nearest grid point on the drawinfgrid. The mouse cursor miy be in a different location

when you start to cr'eate ttre next line. This *ill c.use problems if^I9u attempt to make a polygon'

Make sure you draw lines from grià point to grid poinì, or turn off the snap to grid feature'

t^PolylÍne Settings
Íh{\ ,he dialog box allows changing the line style and color, selecting filled or unfilled polygons' and

selecting rhe polygon fîlr color. to oirpr.yihg r"1,in!t ãirlog, gguure dick on rhe polyline object' If

you Oouîte ct'ict too slow, you will only display the sizing handles'

Llne StYle

Solid, dashed, dotted, dash-dot, dash-dot-dot, none'

FilledlUnfllled
Check the Fittedbox to fîll the polygon with color'

LIne Color

Select the color of the potyline and polygon outline'

ç.lll Color

Select the color for the inside of the Polygon'

Lrne/PolYLne/PolYgon Settrngs EI

S olrd
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l/¡\

click the oK button to apply the information in the settings menu and ctosc the menu.
Cancel

Help

CIick the Help button to gain access to help files relating ro LineÆolyline/polygon settings.

cancel all changes to th€ LineÆolylineÆolygon settings dialog box and exit the dialog box.
Make Default
If you decide that you want to have alt Line/polyline/potygon objects appear the same wâI, Iou canclick the Make Default button in the LineÆolyli"rzñùyg;n serings r*u. The current settings in theLineÆolylineÆorygon settings menu wiil be saved. Th'e next time you create aLineÆolylinelporygon, the saved se*ings wiil autom.iiàauy be appried.

)
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\it
,-ext Tool

Greating Text
The text tool is used to add text to a panel. click the 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 Text settings dialog box can also be displayed by double clicking a

circle. The dialog box allows changing ttre tãxt and ihe text size and color. Text is available in several

sizes. Text characters cannot be sized like other objects.

Moving Tert
To move text, move the cursor over the text, click and hold the left mouse button, and move the text

to the desired location. Text will snap to grid positions like other objects. For fine placement of text'

turn of the tiling snap to grid option.

ff,.)

,l

Iext Settrngs F

QUICKDESIGNER
TextTool. l13



Bitmap

Greating a Bitmap
'Tllo hio-.¡ûaal:^..^^J +^ -l-^^ - l-!¿-^- !-----^ , ! FÁnË Û¡imaP iÛo¡ is useû io piace a Diimap image on a panel. The bitmap can be createci using
Windows'" Paintbrush or imported from another bitmap source. The bitmap becomes 

" 
rt"ti" irnage

on the panel. The following pieture is a sample bitrnap. For more informatión about Bitmaps, see the
Appendix.

't\y

^ 
,'^\<ô (õ

é

l.i..,,f

Click the bitmap icon on the tool bar.

Move the cross hair to the cell where you want the bitmap to appear and click the mouse. If you want
to size the bitmap immediately, move the cross hair to ttrè ¿esiieO cell, click and hold the rnóuse
button 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.

)
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The bitmap dialog box will appear next to the bitrnerp framc. Thc selcctions allow you to detcrmine

how the nitmap *¡tt Ur placed'in the empty frame. The default settings place the bitmap at the top,

left corner of the frame. Selecting the'Siretch fif option will automatically size the bitmap to the

'\npty frarne.

l1r Ur¡dlt¡l

Bitmap Settrngs E¡

The Edít button ís not available Windows 95 users.

Horlzontal JustifY
Select Left, Center, or Right to justify the bitmap to the frame. The default setting is Left justify'

which forces the bitmap to the left side of the frame.

Vertical Justify
Select Top, Center, or Bottom to justify the bitmap to the frame. The default setting is Top, which

forces the bitmap to the top of the frame.

fflptions"' 
io stretch the bitmap to fit the frame size, click the Stretch fit checkbox. The screen size is 32A xV$
for 5" displays an¿ O¿O x 400 for 9" displays. Bitmaps that exceed the screen size can be displayed by

clicking the Stretch fit checkbox.

BÍtmap Statistics
The statistics for each bitmap are presented in the Bitmap Settings dialog box. The statistics include

the \lVidth, Height, Colors, and Siåe. QUICKDESIGNERsuppoTts 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 will lirnit the number of objects you can place on a

panel.

OUICKDESIGNER BltmaP r ll5



Ed¡t
Clicking the Edit button will launch the Windows" Paintbrush program. Using the paint and draw
tools, you can create a bitmap image that can be placed on a panel. itte drawing fiame that appears in,-
Paintbrush is the size of the framc on the panel. Edit ìs not avaílable under Windov,s gS.

¿

Import
You can import a bitmap rmage from an pfogram that generates bitmap lmages. These sourcesv
include paint, icon editors, and c,apture programs. You can irnport bitmap images frorn directoryanv

I

Edit View fext
 rFPaintbrush *BMP25l6.IMp

or drive. Click the Import button to the box.

Export
You can export a bitrnap image frorn a panel to any directory or drive. click the Export button to
display the Exporr dialog box.

I_Ð
lbrp

Ê¡dËord
Êl q*,do¡g
Êf b¡rme

Flcr E c msdos 5

L¡3t FlG. ot

Frb
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lffit
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OK
click the oK button to apply the infbrmation in the scttings dialog box and closc it'

.-l Dancel
Cancel all changes to the Bitmap Settings dialog box and exit the dialog'

Make Default
If you decide that you want to have all bitmaps appear the same way' you can click the Make Default

button in the Bitmäp settings dialog box. The curient settings in the Bitmap settings dialog box will

be saved. The next time you 
"r..t.ã 

bitmap, the saved settings will automatically be applied'

HelP
click the Help button to gain access to hetp files relating to Bitmap Seuings'

BÍtmaP Slze
Before you attempt to place a bitmap on a panel, use the following approximations to determine the

size of the bitmaP-

,',Monochrome Bitmap: (Width / 8) x Height

Example:80x80monobitmap=(80/8)x80=800bytes.

16 Color BitmaP: (Width I 2)x Height

{ Þ*pte: B0 x B0 16 color bitmap = (80 / 2)xB0 = 3200 bytes.

256 Color BitmaP: Width 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 .nd *tr the coordinates. Example, 80, 80- Use the equations above

to calculate the approximate size of the bitmap'

l\lotes
The disadvantage to using bitmap pictures in your QUICKP IIEL application is that they require a

lot of r*ory.-a, the nrimbe, ,ná size of bitmap graphics increase in your application, the amount

of memory left for other objecß will quickly disappeai. the amount of memory that a bitmap

requires is dependent on its size and type. ior ri.rple, a monochrome bitmap will require 1/4 the

. memoryof th.r.rrsized 16colorbiimap. enottreidisadvantageisthatthedrawtimeof thepanel

will increase.

Creating a Brt tlaP
To create a bitmap, select the bitmap icon and place the object on your panel. Theinitial size of the

bitrnap is one cell. Ìvhen the Bitmd settings di"tog box appears, click the cancel button' size the

,bitmaþ object to the estimated final size foùtre punãt. Double clickon the bitmap to reopen the

)gitmap settings dialog box. Click the Editbutton to start windows Paintbrush. lvhen you have
t;;J:* 

you, drawing, click FilelExit and save the drawing. \Vhen Paintbrush closes, the new

drawing will be seen on the Panel.
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értmap stze
Ttr determine the actual image size of a bit rnap, load the file into paintbrush and select the File /saveAs option' click on the Infti.- button. tt will o'isptay the width and height of thc bit map. See theexample below.

\drf

E
W¡dtlr
Hcigtrt:

Color¡:

Planes:

792
600

1Ê

1

þ window:
fi ccnail
0 ¡¡app¡
þ tydea

c:\

lrash.brnp

16 Color

Filo

:l

Itpc:Sovc Fila ¡¡

Save As

Qirccloricr:
c:\windows

Picture lnforrnation
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Circle Tool
-

Greating a Circle
The circle tool is used to draw filled or unfilled circles. Click the circle icon on the tool bar.

To create a circle, move the cross hair cursor to the desired cells and click the left mouse button- If
you want to size the circle immediately, move the cross hair to the desired cell, click and hold the

mouse button and drag the mouse to size the circle. Release the mouse button and the circle is sized.

The Circle Settings Oiatog box appears. The Circle Settings dialog box can also be displayed by

double clicking a circle.

P ïr, dialog box allows changing the line style and color, selecting fitled or unfilled circles, and
\ r;i;"ii;tihe circle fill color. The tine sgú can be solid, dashed, dotted, dash-dot, dash-dot-doç and

none.

Moving a Circle
To move a circle, move the cursor over the object, click and hold the left mouse button, and move the

object to the desired location.

SizÍng 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 arrow. Click and hold the left mouse button and adjust the size.

Crrcle Setttngs fit
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Rectangle Tool

Creating a Rectangle
The rectangle tool is used to draw filled or unfilled rectanples cticl¡ rhp rp¡rancta i^^- n¡ +r-^ *^^r
bar. 

¡vvrs¡¡õ'rv rÞv¡t rr¡¡ lttç ]\r(JI

To create a rectangle, ntove the cross hair cu rsor to the desired cel ls and click the left mouse button Ifyou want to srze the fectangl e immediatelv, ove the cross hair to the desired ceil click and hold themouse button nd dtag the mouse to srze the rectangl e. Release the mouse button and the rectangle ts
a

sized. The Rectangle di box
a rectangle.

The dialog box allows changing the line style and color, selecting filled or¡nfîlled rectangles, and , '¡
selecting the rectangle fitl color. The line Jtyt. c"o be solid, dasùed, dotted, dash-dot, dash-dot-dot, -/and none.

Moving a Rectangte

To Tolt a rectangle' move the cursor over the object, click and hold the Ieft mouse button, and movethe object to the desired location.

Sìzing 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 cursor over one- o-f the sÞing handies and observe that the pointer changesinto a double end arrow. Click and hotd the left rolrr button and adjust the size.

Reclangle Settrnqs g¡
S olrd
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.'Lêgend Plate

Creating a Legend Plate

A legend plate is a core component that can be placed on the target display to supply text information

to the operator. No variabres are monitored or cbntrolred by a legend plate. Note the shape of the

legend plate sYmbol.

:

l

l

:
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Ctick the legend plate icon on the tool bar'

fl.,

Move the cross hair to the top of the nvo cells where you want the legend plate to appear a¡d click the

mouse.If you *.ni,o-.irbirt" g*¿ plate immediatãly, move the cross hair to the desired cell, click

and hold the mouse button and drag th"rnour" to size the legend plate. Release the mouse button and

the legend Plate is sized.

The following legend plate dialog box will appear'

.he legend plate allows you to provide text information to the operator. The legend plate differs from

the text tool in that the légend pl.t, .llo*s multiple lines of text and options for outline and

background color. The juãtify à¿¡o buttons justify text to any area of the legend plate'

FAN

STOP

EÐ¡EIE

Legend Plale Settrngs ET
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UK
click the oK button to apply the inftrrmation in the settings dialog box anct ctose ít.

Cancel
cþncel all changes to the Legend Plate settings dialog box and exit the dialog box.

Make Default
If l:ou-decide that you want to have all legend- plates appear the same way, you can click the MakeDefault button in the Legend Plate settings diålog uox. rn, current settings in the Legend plate
settings dialog box will be saved. The neit time iou create a legend ptate, the saved settings willautomatically be applied.

Examples

\

LEGENT)
PL¿\TE

LEGEND
PLÊTE HTTH
5xZ TEHT

)
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Þssh Button

Greating a push button
pressing a push button performs a write operation on a PLC variable. On a standard push button, the

bezel 
"ñung6 

color to indicate the button has been pressed. The push button action can be selected as

Momentar!, ON, OFF, or Toggle. The three button styles are standard, circular and simple. A
standard push button is shown below.

LEGEND PI.ATE + BEZEL = PUSH BUTTON

FAN

STOP

{
Click the push button icon on the Tools menu.

Move the cross hair to the top of the two cells where you \ilant the push button to appear and click the

mouse. If you want to size thã push button immediately, move the cross hair to the desired cell, click

and hold the mouse button.nd drag the mouse to size the push button. Release the rnouse button and

the push button is sized.

The following push Butron Settings dialog box will appear. The Bezel and lægend buttons will
display additional dialog boxes.

FAN

STOP

@]

Stand¡d

Push Bulton Setltngs EI
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, ag variaþle

Jhe Tag is a single discrete bit in the PLc memory that the targer display can control. A list of valid
PLC tags can he found by locating your PLC type in the Comrnunications User manual. Tags can be
cdited by clicking the object and selecting Change Object'fags (Ctrl+T) from rhe Ed¡t r.nu. Trg ,prompts can be added in the Morlify Tag Attributes dialog box. iou can also add or cdit tag pronipts 

/

by double clicking above the tag field.

Action
The manner in which the tag variable will be controlted is defined by selecting an ,,Action,,. The most
common action is Momentary, where the bit is turned ON when the push buttõn is pressed and turned
OFF when the push button is released. The oN selection will turn th; bit oN when the push button is
pressed and no action is taken when the push button is released. The OFF selection will turn the bit
fìI]Frvhpn tha nrrch lrr¡llaa :- --^^-^l ^-l -^ ^^¿!-- !- r-r , r .r'-"!'-å' w¡iç¡¡ u¡ç Pus¡i ûuiioíì ¡s píesseq anû Í¡O aCi¡On iS iaken when ihe puSh buttOn iS reieased. Toggle
is used to change the bit to the opposite state when the push button is iressed and no action is taken
when the push button is released.

Use caution when implementing the.Momentary push button for critical applications such as ramping
a rnotor. Pressing the button sets a bit and releasing the button clears ttt" Uii. If at any time during the
press and release cycle a communication fault occurs, the bit clear action may not occur. Instead of
relying on a bit set or clear, use rnultiple Word buttons to increment and decrement a counter.

Style

{

The le list box is used

Standard Push Button
TÏe elements of the standard push button are shown below. The standard push button consists of a
be-zel and legend plate. The bezel is the frame around the legend plate. The bezel can be one color
when the button is idle and a different color when the button is touched. The bezelcolor, 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 bacþround 

"olot 
and legend plate outline colors can be

changed. There are three text sizes available.

)

LEGEND PIÁTE OUTUNE 

-\
LEGEND PLATE BACKGROUND

LEGEND PI.ATE TEXT

BEZEL

BEZEL OUruNE ----.r

124. Push Br¡tton
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Simple Pusfi Button

The elements 1¡f thc simple push button are shown below. The simple push button is similar to the

standard push button "*."pi 
it has no bczel. The simple push button is a legend plate and te-xt. The

ì"*t 
"nloi, 

legend plate baðkground cotor and legend plate outline colors can be changed- There are

three text sizes available. Thã simple push button has more roorn for text characters than the standard

push button.

LEGEND PLATE BACKGROUND '-'-....

LEGEND PI-ATE OUTLINE 
. F

LEGEND PI-ATE TEXT

Clrcular Push Button

The elements of the circular push button are shown below. The circular push button consists of a

bezel and legend plate. The bezel 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 bez.elcolor, 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'lãgend plate outline colors can be changed. There are three text sizes available-

LEGEND PI-ATE TEXT

LEGEND PI-ATE OUTLINE *Þ

fl, LEGEND PLATE BACKGROUND

BEZELTOUCH

BEZEL

BEZEL OUTLINE

1234567SPË12

OUICKDESIGNER Pueh Button.l2i



Bezel
The simple push button has no bezet so the t¡ezel dialog trox should be ignored.
The bezel on a standard push button serves both as a bezel indicator and a touch indicator. When
using a standard push button, the bezel portion of the push button can change color when the button
is pressed.

A circular push button has a separate bezel and touch indicator. The beeel on a circular push button is
the center area of the button. The ring around the center is the touch indicator.
The bezel, outline, and touch color can be modified to enhance the visual impact of the push button.
The outline color remains constant whether the push button is preSsed or not.
Press the sirnulate button to observe the action of the bezel color change.
ii you ioa<Í a coior project into a monochrorne unit, Red, Green and Blue will be converted to Black,
and Yellow, Magenta, and Cyan will be converted to white.

\y

Bezel Settrngs xl

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
pressed. The justify radio buttons justify text to any area of the legend pñtr. The text'cotor,
background color, and outline color can be modifiôd in appearanðe to ènhance the application. There
is more room for text on a simple push button than on a stándard push button.
If you load a color project into a monochrome unit, Red, Green and Blue will be convérted to Black,
and Yellow, Magenta, and Cyan will be converted to white.

L

Legend Plote Settrnqs E3
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click the oK button to apply the information in the scttings clialog box and close it'

'ancel
cancel allchanges to the Push Button Settings dialog box and exit the dialog box'

Make Default
If you decide that you want to have an push buttons appear the same way, you can click the Make

Defaurt button in the push Button seltings diarog uoi. rne current settings in the Push Button

settings dialog box will be saved. The nãxt time you create a push button, the saved settings will

OK

automaticallY be aPPlied-

Advanced Button
cricking rhe Advanced button will dispray the Advanced settings Dialog box. The Push Button

operation can be assigned to an externãt Ëtyp"o. See Keypads, page 194a¡d Keypad Assignment'

page 91, for additiorrãl infortation. Once a i."ypaA it tssígntá, you can disable the touch screen by

checking the Touch dísablebox. If you reave ihe touch ¿¡saule box unchecked, then the touch screen

and theieypad can both oPerate the push button'

f,Help c'

click the Help button to gain access to help files relating to Push Button settings'

<Nme>

A¡iv.¡nced Sctllngs EI
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llluminated Push Button

Creating an llluminated push Button
'An ilhlminqterl rrrrsh lrrrflnn aa¡¡!a+¡ ^f ^ L^-^t -- ^Èñ r r= -! :::-¡å¡¡¡¡s-vu ¡ii¡È¡¡ iiuiii.,¡¡ vit¡¡Ð¡öis u¡. a ûGze¡' a¡-t Lrtsi iens, anci an ON IenS. The iilUminated pUShbutton requires two PLC variables; one for the lens and one for the push button. The push button
action can be selected as momentary, ON, OFF, or toggte.

BEZEL + oFF LENS + oN LENS = TLLUMTNATED pusH BUTTON

-,

l

menu.

)

Move the cross hair to the top of the trvo cells where you want the illuminated push button to appearand click the rnouse- If you want to size the illuminatãd push button imrnediately, move the cross hairto the desired cell, click and hold the rnouse button and ãrag the mouse to size tire illuminated pushbutton- Release the mouse button and the illuminated push button is sized.
The following lllurninated Push Button settings dialog box will appear. The Bezel and states buttonsbring up additional dialog boxes. Note also thãre is a iag setting for the push Button and one for theLight (lens).

r

tingslllumrnated Push Burton Set
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Push Button Tag Variable

A ,,tagn variablc name must be assigned to the push button. This tag witl be a single discrete hit in the

¡ pLC mernory that the target tlispla/can controi. A list of valid PLC tags can be tbund by locating

,-Jt "*, paðiyp. in the Comrnunicarions user manual. Tags can be edited by clicking th9 object and

setecting Change object Tags (Ctrl+T) from the Edit mðnu. Tag prompts can be added in the Modity

Tag ettributes dialog box. you can aÉo add or edit tag prompts by double clicking above the tag

field.

Actìon
The manner in which this tag will be controlled is defined by selecting an nAction". The most

"ommon 
action is Momentaiy, where the bit is turned ON when the push button is pressed and turned

OFF when the push button isreleased. The ON selection will turn the bit ON when the push button is

pressed and no action is taken when the push button is released. The OFF selection will turn the bit

bFr *h.n the push button is pressed 
"nà 

no action is taken when the push button is released. Toggle

is used to change the bit to the opposite state when the push button is pressed and no action is taken

when the push button is released.

Pilot Líght 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 eUIcKpANEL can read-The cóndition of this bit will determine whether the

oN or OFF state is displayed. A list of valid PLC tags can be found by locatingyou-r PL€ type in the

C-ommunications User-manual. Tags can be edited by cticking the object and selecting Change object

dF. i;*; (ctrl+T¡ from the Etlit menu. r"g prompts canbe added in the Modify Tag Attributes dialog

î. ,oi. Ìou caíabo add or edit tag prompts by double 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

\ilas presse¿. ttrr bezel,outline, and touch colorcan be modified to enhance the visual impact of the

purh button. When the push button is not pressed the bezel color is displayed, but when the push

button is pressed the toúch color will be displayed. The outline color remains constant whether the

push buttän is pressed or not pressed. presittre Simulate button to observe the action of the bezel

äolor change. tf you load a 
"olot 

project into a monochrome unit, Red, Green and Blue will be

converted to Blalk, and Yellow, Magenta, and Cyan will be converted to white-

Bezel Settrngs
gt
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Sfafes
The states button will display the state settings menu..An iltuminated push button has rwo states,oN and oFF' Y'u can change the text size anã colors for each state. oïck one of the Justify radiobuttons tcl justify text. use the Next and Previous buttons to selcct a different state. The last stateselected will be the,one displayed when you click the oK button. If you load a color project into a

ffiffi:T#:,iJåtfri,'*G¡een 
and Blue will be converred to Btack,ind yeuow, rualenta, and cyan

click the oK button to appty the information in the settings dialog box and close it.

ì

OK

State Seltrngs
EI

Cancel
cancel all changes to the llluminated Push Button settings dialog box and exit the dialog box.

lltake Deîautt

tf you decÍde that you want to have all push buttons appear the same way, you can click the MakeDefault button in the Illuminated Push'B-utton settiniJoialog box. The äurrent settings in theIlluminated Push Button settings dialog box witl be saved. fÍe next tirne you create a push button,the saved settings will automatically bJapplied

Advanced Button
clicking the Advanced button will display the Advanced Settings Dialog box. The llluminated pushButton operation 1n be assigned to anexternal keypad. see Keypads, page 1g4and KeypadAssignment, page 91, for additional info¡rnation. ón.r a keypad is assigned, you can disable thetouch screen by checkingthe Touch (is(lebox. If you leaväthe touchãisable box unchecked, thenthe touch screen and the keypad can both operate tnä uutton.

Help
click the Help button to gain access to help files relating to push Button settings.

I
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,r Print Button

Creating a Print button
The print button prints the current panel to a printer attached to the serial (download) or parallel port'

For inforrnation about hardware connections, see the Communications reference rnanual and Printer

port in the Alarms chapter. The button works like a push button, except that you do not¡eed to set a

tag variable. The button is permanently assigned an internal variable that controls printing'

There are three styles of the print button available. The three button styles are standard, circular and

simple.

LEGEND PI-ATE + BEZEL = PRINT SCREEN BUTTON

f,,
PRINT

SCREEN

Click the print button icon on the Tools menu'

I
.

Hü
*
Ë
ü*
s

rt
I'
!

i
t
:

i
i

i
i

Move the cross hair to the top of the trvo cells where you want the print button to appear a¡d click the

mouse. If you want to size the print button immediately, move the cross hair to the desired cell, click

and hold the mouse button ,nddrrg the mouse to size the button. Release the mouse button and the

button is sized.

The following print Button Settings dialog box will appear. The Bezel and Legend buttons will

display additional dialog boxes.

PRINT

SCREEN

Sladad

Prrnt Butlon Settrngs
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-rtyre
The stylc list box is used to select the styte of thc button. select Standard, circutar or simple.
Standard print Button
The elements of the standard print button are shown below. The standard print butt'n consists of abezel arrd legend plate- The bezel is the frame around the legend plate. The bezel can be one colorwhen the button is idle and a different cotor when the button is toiched. The bezel color, the touchcolor and the bezel outline color cante changed. ].he iegend plate contains the text and thebackground' The text color, legend plate bacËground co¡or and legend plate outline colors can bechanged. There are several texi sizei available.

Y

LEGEND PLATE OUTLINE *-..**-..,.\ 
\

LEGEND PLATE BAOKGROUND *-*.

LEGEND PLATE TEXT -*_,.

BEZEL

BEZEL OUTLINE

Slmple Prlnt Button
The elements of the simple print button are shown below The strnple button ts similar to the standardbutton exdept ¡t has no bezel. The sirnpl button ls a legend plate and text. The text color, legend platebackgrou nd color and egend plate outline colors can be

more room text characters than the standard button.

I.EGEND PLATE BACKGROUND .-*--..

LEGEND PI.ATE OUTLINE *'Þ

LEGEND PLATE TÐCT -*

Circular Prlnt Button

LEGEND PT"ATE ÎEXT

I.FGEND PI.ATE OUTLINE -}
LEGEND PLATE BACKGROUND

BEZELTOUCH

The elements of the circular print button are shown below. The circular button consists of a bezel andlegend plate' The bezel is the circular section in the center of the button. The ring around the bezel ísthe touch indicator' The touch indicator can be one color when the button is idle and a different colorwhen the button is touched. The bezel color, the touch color and the bezel outline color can bechanged' The legend plate contains the text and the background. Thetextcolor,legend platebackground color and legend plate outline colors can be changed. There are seveml text sizesavailable.

Ð

BEZEL.**"'

rlts+sereps

t23456789012
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Bezel
Thc simple button has no bezelso the bezet dialog box should be ignored'

The bezel on a stanclard button serves both as a bezel indicator and a touch indicator. whe n using a

'..J Ï;jJiliion, tttr bezel portion of tho buuon can change cotor 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, outline, and touch color can be modified to enhance the visual impact of the button' The

outline color remains constant whether the button is pressed or not.

press the 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 to Black,

.nâ y"llot", Magenta, and Cyan will be converted to white.

Legend Plate

_ The legend plate allows you to provide text information to the operator on the action that will occur

trï; il*;ril screen buiton isþressed . This text is constant and will not change when the button is
f iäj. t'h;'tl*t ri", can be chãnged , and you can justify text by cticking one of the Justify radio

buttons. The text color, backgrouãd color, ãnd outtine color can be modified in appearance to

enhance the application. Ther! is more room for text on a simple button than on a standard button'

If you load a color project into a monochrome unit, Red, Green and Blue will be converted to Black,

"nd 
Yfllo*, Magenta, and cyan will be converted to white.

Bezel S ellrngs EI

Legend Plate Selltnqs E¡
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OK
Click the oK button to apply the information in the settings dialog box and ctose ir.

Cancel
cancel all changes to the diarog box and exit the diarog box.

Make Default
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 uJault button. fh, rur.rnt settings in the dialog boxwill be saved' The next time you open the dialog box, the saved settings will automatically be applied.

Advaneed Button
clicking the Advanced button will display the Advanced settings dialog box. The print Buttonoperation can be assigned to an externfu Ëeypad. see Keypads, þage l9'4andKeypad Assignment,page !1' for additional informatíon. once aieypad is assþned, yoí 

".n 
Jisable ihe touch öreen bychecking the Touch.dß|ble box.If you leave tirä touctr ¿¡saule úox unchecked, then the touch screenand the keypad can both operate thé button.

Help
click the Help button to gain access to help fïles relating to the associated dialog box.

\t

Ð
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- Word Button

register.

Ctick the lVord button icon on the tool bar'

Creating a Word Button
A\ilord button is a rnulti-function object that performs Set, Add, Subtract, AND, OR' XOR of a

setected value on a pLC word registei. For eiample, if the selected value is 5, then the word button

can set a register to the value 5, õr add 5 to a regiiter, or subtract 5 from a register. Th-e logical

functions of AITID, OR and XOR can also be peÍormed using a selected value and a PLC word

ffi>ni* ¡*e 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 word button irnmediatóly, move the cross hair to the desired cell, click

and hold the mouse button and drag the mouse to size ihe word button. Release the mouse button and

the word button is sized.

TheWordbuttonwillappearsimilartotheonebelow.

The Word button dialog box appears next to the word button'

:1
lltIFlllIt#¡

t¡üRtl
ErUïT0t'l

Stand¿¡d Dec

Word Button Settings EI
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, ag varraoE
A "tag" variable name must be assigned to the wt¡rd Button. This tag will be a word in the pLCmemory that the target display can update. A list of vatid-pl-C rags;;;. found by locating yourPLC type in the communications user manual. Tags can be editeã by clicking the object and r.selecting change object Tags (ctrl+T) from the Eã'it menu. Tag pmmpts can be a¿¿ód in rhe Modify l

Tag Attributes dialog box- You can also add or.df;g prompt by ¿ouu¡e clicking above rhe ragfield.

Style
The style list box is used to setect the style of the button. select standard, circular or simple.
Standard Word Button

The elements of the stancard word button a¡-e shr¡wn beiow. The standard word button consists of abezel and-legend plate. The bezel is the frarne 
"rounJù" 

legend plate. The bezel can be one colorwhen the button is idle and a different color when the bufton is touched. The bezel color, the touchcolor and the bezel outline color can be changed. rrt. irg.od plate contains the text and thebackground' The text color, legend plale bacËground cotor and legend plate outline colors can bechanged. There are three text s=izes åvailable.

LEGEND PT-ATE OUTLINE

LEGEND PLATE BACKGROUND

LEGEND PLATE TÐfi

BEZEL

BEZELOUTLINE

LEGEND PLATE BACKGROUND

LEGEND puATE ourLrNE .-."l

LEGEND PI.ATE TEXT _.-.,,

Ð
Slmple Word Button
The elements of the sirnple word button are shown below. The simple button is similar to the standardbutton except it has no bezel. The simpl button is a tegena plate anä æxt. The text color, legend platebackground color and legend plate ouiline colors on õ, changed. There are three text sizes available.The sirnple button has more tòom for text characters than the standard button.

1234567e98t2
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Circular Word Button

The elernents of thc circular word button are shown below. The circular button consists of a bezel and

., legend plate. The bezel is the circular section in thc center of the button. The ring around thc bezel is

,,i,, 
:e touch indicator. The touch indicator can be one color when the button is idle and a different color

{ *iliñ; Cul". is touchetl. The bezel color, the touch color and the bezel outline color can be

changed. The tegend ptate contains the text and the background. The text color, legend plate

background color and legend plate outline colors can be õhanged. There are three text sizes available'

LEGEND PI-ATE TEXT

LEGEND PI-ATE OUTLINE *Þ

LEGEND PI-ATE BACKGROUND ..._.'

BEZELTOUCH

BæÊL^*-,
BEZEL OUTUNE **-,

Actlon
This pull-down list box is used to select the action to be performed on the PLC word register' The

available action oPtions are:

Seh Set the register equal to the number in the Value fïeld.

¡6* $dd: Add the number in the Value field to the PLC word register.

T J,rUtoch Subtract the number in the Value fïeld from the PLC word register.

Al,,lD: perform the logical AI.ID operation between the number in the value field and the PLC word

register.

OR: perform the togical OR operation between the nurnber in the Value field and the PLC word

register.

xoR: perform the logical xoR operation between the number in the value field and the PLC word

register.

Subt¡act
A}ID
OR
xoF

Set

OUICKDESIGNER
Word Br¡tton ¡ 137



NIOOE

The mode pull-down list box is used to select the number base for the Vatue field. The det'ault settingis Decimal. The availabte options are:

llode

Bezel

'-

t

:i

'l

Value
This field 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 value directly in the number fieldby clicking anywhere in rhe field.

Octal
Her

Decimal
Decirnal

ts 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 tmpact of theword button. Wl¡en the word buttsn ts not pressed the bezel color is displayed, but when the wordbutton rs pressed the touch color will be displayed. The outline color rernains constant whether theword button rs pressed or not pressed. Press the Simu late button to observe the action thc bezelcolor change. If you load a color project into a monochrom e unit, Red, Green and Blue will beconverted to BIack, and Yellow, Magenta, and Cyan will be converted to white.

I./
of

Bezel Settrnqs
HI
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Legend Plate
The lcgend plate ailows you to provide text inforrnation to the operator on thc action that w¡ll occur

,. when the word button is pressed . This text is constant and will not change when the word button is

.-¡ ressed. Thc text size can be changed , and yor¡ can justify text by clicking one of the Justify radio

buttons. The text color, backgrourid color, and outliåe 
"oíor 

can be modified in appearance to enhance

the application. If you load a color project into a monochrome unit, Red, Green and Blue will be

converted to Black, and Yellow, t"tagenta, and cyan will be converted to white'

OK
click the oKbutton to apply the information in the settings diatog box and close it'

ç Cancel
"( cancel all changes to the word Button settings dialog box and exit the dialog'

Make Default
If you decide that you want to have all Word Buttons appear the same w-ay' you can click the Make

Default button in the word Button settings dialog box. The current settings in the word-Button

settings dialog box will be saved. The neit time you create a word button, the saved settings will

automaticallY be aPPlied.

Advanced Button
clicking rhe Advanced buuon will display rhe Advanced Settings dialog box. The \ilord Button

operation can be assigned to an externäl teypaa. see Keypads, page 194and Keypad Assignment'

page 91, for additionãl infortation. Once a í,"yp.A is assþned, you can disable the touch screen by

checking the Touch disablebox. If you leave tlhä 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 files relating to lvord Button settings'

ïVord Button ¡ 139
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P¡lot Light

Greating a pilot tight
A PilOt Lisht is nn inrlinât^¡ thar olra.',o +tra ¡ìr.r ^- ^nn - - r...:+ -¡¡ ¡¡¡v¡või-\'¡ i¡¡.¡r Èi¡(r-È'$ tÍìs iiiì or (jtsts- coneiltlon oi a variabie. The Pilot Light toolallows you to create a square (standard) or circular pilot light. The standard pilot light consists of rwosquare lens, each with its own color and text options. Each lens can have a differenltext message.

\-

OFF l-ENS/lÐff+ ON LENgfIÐff = STANDARD ptLOTUcHT

FOWER

OFF

The circular pilot light consists of two round lens and a legend plate. The legend plate contains afîxed text message.

+ = GIRCULAR PILOT UGHT

PT.OÌUGI{T

@@ ,

The Pilot Light requires a PLC variable that will be rnonitored to determine when to display the oFFstate and when to disptay the ON state.

Click the Pilot Light icon on the Tools menu.

Move the cross hair to the top of the two cells where you want the pilot Light to appear and click themouse' If you want to size the Pilot Light immediately, move the cross hair to the desired cell, clickand hold the mouse button and drag thè mouse to size itt. pitot Light. Release the mouse button andthe Pilot Light is sized.

The following Pilot Light senings diarog box wilt appear.

St¡r¡drd

Prlot Lrr¡ht Settrngs gr

l4O:¡ Þllot Ught
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Tag Variable
The Tag is a single discrete bit in the PLC memory that the target display can read to determine the

)N/OFÞ sratus. A list of valid PLC tags can be found by locating your PLC type in the

Comrnunications User manual. Tags cãn be edited by clicking the object and selecting Change Object

Tags (Ctrl+T¡ frorn the Edit menu. Tag prompts can be added in the Modify Tag Attributes dialog

Uoi. Ìou can also add or edit tag prompts by double clicking above the tag field.

SUle
Select either the Standard or Circular style Pilot Light. If you select the Standard pilot light, the

tægend button will be greyed out (inactive). If you setect the Circular pilot light, both States and

Iægend buttons will be active.

Standard Pilot Light
The elernents of the standard pilot light are shown below. The standard pilot light is a square lens

á- with text inside. The lens'has nno states, either ON or OFF. You can select the lens color, outline
H/r,=\ -lolor, text color and text size for each state.

STANDARD

I.ENS COLOR

OUTLINE

TEXT

Prlol Lrqht Setttnqs EI

ILOT LIGHT
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The states bution will dispiay the statc settings menu. A srandard pilot light has two states, oN andoFF You can change the text size and upprorãn"e of each state. click one of thc Just¡fy radio button.sto justify text' use the Next and Previous üutrons to select a difterent state. The last state sclected willbe.the one displayed when you click the oK button. If you load a color prt¡r.t into a monochrs'¡eunit, Red' Green and Blue will be converted to Black, ãnd yellow, Magenta, and cyan will be ,rconverted to white.

.Ttarrsarc, Htot Ltgnt Sfates

CÍrcular PÍlot Ltght
The elements of the circular
legend plate The lens has two states, either ON or OFF For each state, can select

pi lot light are shown below The clrcular pilot light ls a round lens and a
the

õ-l :lllli,: r:,:t;irii+Ìì¡:rrr:ir

State Settrngs
EI

and
you lens color

,constant. You can select the
plate background color.

Iegend plate text color and slzg, legend plate outline color and legend

_Ð

LEGEND PLATE TEXT *-..

LEGEND PI.ATE OUTLINE

LEGEND PLATE BACKG ROUND

LENS

LENS OUTLINE

C ì rcu Ia r P Í I ot Ll g ht Sfates
The states button will display the state settings menu. A circular pilot tight has two srates, oN andoFF You can change the lens color and lens õutline color of each state. irse 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 

P:9 I color project into a rono"hrome unit, Red, Green and BIue wÍll beconverted to Black, and yeflow, Magenta, and cyan wil be converted to white.

LIGHT

State Seltrngs m

1¡lÍ1. Pllot Ught



Legend Plate

The legend plate describes the operation of rhc pilot light. This text is constant and will not change

- when the pilot light changes states. The text cotor and-size, the legend plate background color' and

,;.,.j ,r€ legend plate óuttine cõlo, .uo b. changed. click one of the Juslify täd¡o buttons to justify text' If
\t 

,å'f;J;;ì., project into a monochrome unit, Red, Green and Blue will be converted to Black' and

Yellow, Magenta, und Cytn will be converted to white'

:

i

.

*
n
T
Tt

E
ll

i:

i

¡
:

i

OK
Click the OK budton to apply the information in the settings dialog box and close it'

Cancel

ffþcancel 
all changes to the Pilot Light Settings dialog box and exit the dialog box'

'\ 
Make Default
If you decide that you want to have all Pilot Lights appear the same way' you can click the Make

Default bunon in the pilot Light settings diatoi uox. 'itre current settings in the Pilot Light settings

diarog box will be saved. ThJnext ti,n; y; .,ãate a pilot light, the savèd settings will automatically

be applied.

HelP
click the Help button to gain access to help files relating to Pilot Light settings'

Legend Plate Settrngs
gI

',OKi
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Local Message Display

A Incnl Mcss¡oa fìic^|o., a^-^l^¿^ ^r - ¡----

message' only one message is visible at a given time. The.local mess"g" ãirpr"y requires a singlePLC variable' The messages can be controäed by a bit variable or word variable.

Creating a Local Message Display

MESSAGE O À4ESSAGE 1 MESSAGE n

TEXT...

The local message display can be used to show multiple messages orconditions by assigning each

TEXT... tExT...

that the local message display becomes a simple alarm message center.
click the local message dispray icon on the Toors menu.

cover so

Ð

Move the cross hair and local message display irnage to the top of the two cells where you want thelocal message display to appear andãlick it r rourî. If you *.nt to s¡"rit* local message displayimmediately, move the crósi hair to the desired cell, clìck and hold the mouse button and drag themouse to size the local message display. Release the mouse button and the local message display issized.

The following l-ocal Message Display dialog box will appear.

Local Message Drsplay gt

1¡14 ¡ Local llessoge Dlsplay
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Tag VarÍable
The Tag is a pLC word variabte. you can select whether the word is read as a numeric value (word)

. 7., qr as discrete Birs (Bit). If you read the variable as a word value, then there will be 255 possible

.-J ,tates (0 - zs4).wìren'the variable is read as discrete bits, then there are 17 possible states (16 bit

positions anO ó¡. rù/hen muttiple bits are ON, the highest order bit inlhe ON condition determines the

selected state. Énter the tag väriable name and click the word or Bit button. A list of valid PLC tags

can be found by locating yãu, pl-c type in the Communications user manual. Tags can be edited by

clicking the object and ãeiecting chãnge object Tags (ctrl+Ð from the Edit menu. Tag prompts can

be added in the Modify Tag ettlriuutesãialog box. Íou 
"rn 

alio add or edit tag prompts by double

clicking above the tag field.

Stafes
The States button will display the State Settings dialog box. A Local Message Dispia¡ has two or

more states, the maximum number depending on whether you selected the PLc variable as a word or

a group of bits. you can change the tåxt size and appearanct_9f_.""1 state. You can justify text by

"ri-Jirg 
one of the Justify radio butrons. Use the NÈkT and PREV buttons to select a different state'

The last state selected wiil be the one displayed when you click the OK button'

fl,

ala¡r¡r
Stale S ettrngs

in the state. States should not beenter one or tnoreTo make a blank state,

The State Settings dialog box will indicate the current state number and the control condition for that

state. The following draiing shows the states are controlled by the PLC Value set to Bit'

[ert

frevious

Statg for bit 0OO0 0000 0000 0000

If the pLC Value was set to Word, the state dialog box would appear similar to the following'

Tert $ize
Os*z
Oz*s
Orr*re

Tcrt tizc
Osxz
Orr¡s
Ott*rs

[e¡¡t

Prcvious

DlsPlaY ' 145

o

0

OUICKDESIGNER

State fo¡ word = O

Local Messege
,¿:ji



.[comaf

pillrburgh¡¡Ë, c:Filc¡ rllessagoLocal

i¡¡ quick3

ü ¿ata
fl o¿o
il devicc

c:\

ßessage¡lmport Local lrl

import i''ocai Message Display files (*.lmd). These files are text fires saved with the *.lmd extension.A sample file is shown in thc import localivfessages ãiarog box. selecting a file to imporr willdisplay rhe Import File Layout Såttings dialog boxî

rmpon

lmport File t-ayout Setüngs

.Y

' Csrr¡c¡ ì.

äJffiiliT: i3i:::î::iî,#äårires 
are derîned in rhe Imporr Fire r-avout settings diarog. A

Sanple Text File
The following text file contains all of the default fields. The file is comma separated into fïelds whichcorespond to the fields shown in the lpgort rire r.ayoìt setings dialof box. A comma separated fileis easy to create but you can use any of tire delimiters shown in the Delimiter list box.
9, Z*?,Y rMDl9r[9yÀt{, oFF, RED, oFF,,srate 0,l,Z*?,ttL,creTNr9lrfyÑ,ór,e, nËol óÉr, ièt"t" 1,,2 rtx9 ¡tJI. 1Br,uE, örr,óye¡g,'óre, åED; óri; ísiate 2,,

Ð
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Default Fields

Delar¡lt Field¡

P
v

Slate
Tcd 5Þo

17 tcr¡ ¡u¡t¡lr
17 tcrr Colc
l7rc* Rl¡ti

Läni Cdd

select which fields will be specified in the import file format- Fields not specified will be set to the

defautt values shown in the table below. you tan change the default values by using the save to

Default button. use the Restore Default button to reseithe default values to the original settings'

Default values are:

Text Size,5x7
Text JustifY, Center

Text Color, White
Text Flash, Off
[-ens Color, Black
I-ens Flash, Off
Outline Color,lVhite
Outline Flash, Off

Ê-\nthe fouowing text file, only the srATE and TEXT fields are used. The default values are used

q ,vhere no field is sPecified.

0r "State 0"
1, "State 1*
2, "State 2"

Selected Flelds

Each field in the Default Fields secrion that is checked will appear in the Selected Fields section' You

can change the sequence of the fields by clicking a field name' then use the up and down arrows to

change its position in the list. In the foliowing eiampte, thestate, Text size, and rext fields are used'

However, the Text size field has been movedlo tt. i"ri position. The text file for the example is

shown below.

OUICKDESIGNER
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vurrent Çontents
Thc current contents section contains the first group of .setectecr fierds.
0r "SÈate O,, ,71<9l, "St,ate L" ,7x9
2r "State 2",7x9

, Dclar¡llFilü¡ fil¿¡ Gr¡ncnt Cont¡r*¡
17 statc

SAat
r

once you have selected a layout format for the text file, click the save to Default button. Thís willsave the format for the next time you import a *.lmd fïll.
DetimÍter

A delimiter is a character that sepamtes .items ln a file. The rnost cornmon is a comma separated file,

I exl

Bears , dogs , cats , lions , sheep, whales, elephants
Items can also be separated by Tabs, periods, exclamations, pound, dollar percent, etc. Items can alsobe listed in one column with no ,"pár.torr. Design the format of the ,.*ii¡r, so rhat it is easy ro readand edit.

similar to the fol

lst LÍne ln File:

)

The fîrst line 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 iisted next to the section title.

1¿18.!-ocal Itleseage Dlcpley



Define Values
you can further define the attribute values of the text file by clicking the Dcfine Values button' In the

color section, all the colors have their common default names. You can change BLACK to BK or any

.- t ;,* ñb;r. The 5x7 Text Size can be changed from 5x7 to SMALL.Any attribute changed in this

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 sMALL. The dialog box shows the default settings for the color, color

Flasñing, Text Justification and Text Size attribute values'

Save to Default

current selections in the Define Attributes Values dialog box as the new default values'

,

.i

Ë:
Ë

t
ü
sI
n
t
I
t
I

i

:

:

:

:

i

6fl Paves the

' 'nestore

changes all selections in the Define Attributes values dialog box to the default values'

Export
Export t¡cal Message Display files (*.lmd). These fÏles are text files saved with the *.lmd extension'

The format and layout of tñe files are definãA in the Export File tayout Settings dialog- When you

enter a fire name and select a location to export a file, t-he Export File layout setting dialog is

displayed.

Detault

BB

BC

BL

CR

cc

c! 16132

UB llrl6
uc

ut 5r7

q.ri:i.i i-:;ir.iil

Def ine Attribute V¿lues EI

Filc¡ f' €r e ¡itlrburgh

il qubk3
1¡l dato
t ddo

dcvicc

Export Local l.{essaqes E¡

OUICKDESIGNER
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E^psn rtte Ldyout Setting
The format arrd ¡ayout of the export files are tlefined in the Expclrt File I-ayout settings dialog.

D¡f¡r¡t F¡oldr 9¡bu,lrrl Frcld¡ Sempie Ëonlcnl¡ '.-

CðDccl

,uBä¡o¡â

Deîault FÍelds

lr, I'-J

, :.!':ii, {-+ :riril,,.:-..t¡\
-f¿ann¡l i

:'.:.,...

S¡.c,

fclû

cdJwliþ

SettirrgExport Filc Loyout

I

select which fields will be specified.in the export file format. Fields not specifïed will be set to thedefault values shown in the iable below.-You;;il;ùe rhe defaulr values by using rhe save toDefault button' use the Restore Default button to reset'the defaurt values to the original settings.
Default values are:
Text Size,5x7
Text Justify, Center
Text C-olor, lYhite
Text Flash, Off
Iæns Color, Black
læns Flash, Off
Outline Color, lVhite
Outline Flash, Off

Selected Fields
Each field in the Default Fields section that is checked will appear in the selected Fields section. youcan change the sequence of the fîelds by clicking 

" 
nria n.-!, ürr' useine up and dorvn arows tochange its positÍon in the list. ' -----€r ¡'F¡¡¡Y' r¡rur (¡r'e r¡¡l
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SamPle Confents

The Sampre contents section contains a sampreof what the first group of selected fields might look

like.

\É
Dctar* Fþld¡ Salcctcd Frctd¡ ' SilPlc Contenl¡

State
Ic¡¡t Sizc

Sampte OutPut Ín File:

A sampreoutput rine for the exported fire is shown in this section. you can use this line to check the

rayout settings for proper format. The path and fire name are risted next to the section title'

DefÍne Values
you can further define the attribute values of the text file by clicking the Defîne values button' In the

æ. c¡lor section, all the colors have their common default names. You can change BI-ACK to BK or any

F1 rher attribute. The 5xz rext Sizecan be changed fiorn 5x7 to SMALL. Any-attribute changed in this
| ¿#übä;äi., march attributes in the texr filã. That is, you cannot use 5x7 in the text file if you

change the attribute to SMALL. rr,, diarog box shows itrl aerautt se$ings for the color, color

Flash-ing, Text Justification and Text size attribute values'

Save To Default

laves the cürrent selections in the Define Attributes values dialog box as the new default values'

Restore Deîauß

Changes all selections in the Define Attributes Values dialogbox to the default values'

DlsPlaY ' 151
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OK
click the oK button to apply thc inforrnation in the settings ctialog hox and close it.

Cancel
Gncel all changes to the l,ocat Message Display settings diarog box and exit the dialog box.

Iltlake Default
If you decide that you want to have a.ll l¡cal Message Displays appear the same way, you can clickthe Make Default button in the l¡cal Nattr"gr oi"pi.y lti"er dirrog box. The currenr settings in rheI¡cal Message Display settings dialog uox wil¡ be saíe¿. ThJnex¡¡,i, you create a l-ocal MessageDisplay, the.saved settings wiil autornãtically be appiieO.

Help
clíck the Help button to gain access to help files relating to Local Message Display settings.

Alarms and prompts
The primary purpose of the Local Message Disptay is to present simple alarm messages or operatorprompts' The drawing shows a l-ocal Meisage birpr.y sized to tit acros, iou, cells. The display canbe sized to fit atmost any length message.

-

)

A lar¡n
themessages bycreatedwíth alarma DísplayMessagemessages LocaItnalormnot confuseDo
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J Local lmage D¡sPlaY

Local lmage DisPlaY

A l-ocal Image Display consists of a two or more states. Each state can contain graphic elements such

as polylines or rectangles, a bitmap, t"*i, o, combinations of graphics and text' Only one state is

visible at a given ti,oã The rocar image áisptay -Tn 
g. used tõshow a singre state from a group of

states by assigning each state to ap:ic*orã oi uit. The foilowing drawing shows some exarnples of

l
I
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f,
i:

I
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i

states.
STATE O

I o
STATE I STATE2

{
Creating States
Astate can contain a single element, such as a polyline or a bitmap image. States can also contain

complex images that are madeof bitmaps, text, orþolylines' Yol õan think of states as a stack of

pictures. stut"* can be created uy oesigning the eter"ots for each state on an unused area of a panel'

copying the eiements to the clipúoarAinelpasting the grouped elements to the desired state' Once

the elements are pasted, they cannot be edited. If iou **t to 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

tibrary. The library feature ailo*s you to viãw all the designs and make changes before creating the

Locar Image Display. This methodir r.*-mended for a l-ocal Image Display with many states' The

States diatog Uo* tt.s a Library button for easy access to your designs'

A major design consideration for the Local Image Display is the fînal size of the display' once you

create a' the states, you can size the t ocar Image Disprai rike other panel objects.lvhen sizing the

I¡cal Image Display down, the minimum size ii ¿eætriied by the lárgest object or group of objects

on any one state. For exampte, iiyou gaste-a large bitmap to one of thJ shtes, then you cannot size

the Local Image Dispray 
"ny 

,rn.ilu ihun the siie of the bitmap. Therefore, consider the size of

objects before you begin criating states'

To ensure all states are the same size, you rnay urantto consider using a @mmon graphic element for

nch state. First, create an unfilled r"tí.ù.. Þt"o all elements within the rectangle' copy the

;ä;*t;;iJ.ri elements to rhe 
"lipuo"tã 

or library, then pasre them to a state. Do the sarne

procedure for each state. \ilhen you size the Local rmage oispray, the smallest size will be the size of

ihr rt"t"ngle, and all states will be exactly the same'

TÐCT

TEXT
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wncn creattng images tbr the l¡rcal Image Disptay, it is important to rerncrnber that the Loca I ImageDisplay tool draws the or:¡nhi¡ ocr¡¡rnlot,r¿l ..,i¡L --^ ^rÞ¡ elr¡^.v qùrvvtq.ç\¡ w l]¡t çdçll staie whenever the variable it is tinked tochanges. However , the graphics f'rom the previous states are not erased when the new graphic isdrawn. So it is important that the new graphic overwrites the old one entirely.
To rnake a mov¡ng rrnage or multiple images, create a background for cvcry state, such as a blackbox. Copy rhe backgro und for each new state. Add ¡ rnages to each background for each new shte.Now when a new state is triggered, the background will erase all the previous irnage.Black

Creatlng a Local tmage DÍsplay

Click the local image display icon on the Tools menu.
Move the cross hair to the top of the two cells where you want the local irnage display to appear andclick the mouse' If you *uni to size the tocal irugr Jitplay immediately, move the cross hair to thedesired cell' click and hold the mouse button al-d ãrail-h" rou., to ;i;;ihe rocar image disptay.Release the mouse button and the tocal irnage displafis sized. The Local lrnage Display dialog boxwill appear.

Local lmage Drsptay

Ð

Tag Vartable
The Tag is a PLC word variable' You can select whether the word is read as a numeric 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 u¡ts, ttrÃ rfry 

"r" 
rz fãrìiiì. .rurr. (16 bir positions and0)' Enter the tag variable name and click the wórd or Bir buuon. e rri ãiualid pLC rags can befound by locating yoür PLC type in the c,ommunications user manual. Tags can be eoited by clickingthe object and seleclinq.ctranqä object Tags (crrr*Ð rror the Edit ;,*. Tag prornpts can be added

:i:Ï i:ÎåtJrÏåAttributes 
ãi'bg uo*. Yãuìan atsá add o. e¿it mJp.ålpr, uy douire cri"riog

PLC Value
select lVord to control the selection 

1f the state by the value of a pLC word. If the value of the wordis 0' then state o witt be displayed. when the value 
"h.ng", 

to 1o then state 1o is disprayed. If thePLC value was set to word, the state dialog uo" *ouiãappear similar to the following picture.(fhere are 256 states using r¡¡orÐ
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fl

select Bit t' control the selection of thc state by the bit assignment of a PLc word' lf no bits arc set

then state 0 is displayed. If bit 4 is set then state 4 is displaycd' When multiple bits are ON' the

highest onter bit in t-he oN condition determines the seËct"d ttot". (fhere arc ll states using Bit)

- ìtafes
The states button will display the srate settings dialog box- A Inc-at Image Display has two or more

states, the maximum nurnber depending on *ñ.ther yãu serected,th-e_.pl-c variable as a word or a

group of bits. you can change ttr. iraþ of each ,t"i.. Use the NEXT and PREV buttons to select a

different state. The last state selecte¿ witt be the one displayed when you click the OK button' Empty

states have an X in thern-

JustÎtY

If the image you paste to the current state does not fill the entire window, it will be forced to a

position determined by the Justify selection'

cutwill 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 clipboaid to the current state- If the image you paste to

the cunent state ¿oes not fitt the entire window, it *itt be forced to a position determined by the

Justify selection. Remove will remove the selected state. The Library button opens the library

browser. serect.n ou¡r"t from the library and copy it to the clipboard or drag it to the cunent state'

Use the library to stoie state images prioi to creating the L¡cal knage 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 Display settings dialog box and exit the dialog box.

Library
The Library button opens the library browser. select an object from the library and copy it to the

çlipboard or drag it tó the cunent state. use the library to rtot. state images prior to creating the

i,ocål Image DisPlaY.

HelP
click the Hetp button to gain access to help fîles relating to Local Message Display settings'

Slðte Setttngs E¡

OUICKDESIGNER
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Selector Switch

ing a selector switch

BEZEL +LEGEND pt-ATE +2 ON LENS +2 OFF LENS = SELEGToR sWITcH

A Selector Switch consists of a beze!, a legend piate and initiaiiy nvo oFF lenses and two oN lenses.The selector switch rgelires rnultiple variautes , one for each sélector switch position. Thesevariables will be intertocked so thai only one of ihem can b, turned on. Each tirne the selector switchis pressed the position that is currently ón witl u. rurirJ"il."dil"ïiil*, position w¡r be rurnedon. The number of positions can be two, three, or four.

\t

Creat

Click the Selector Switch icon on the Tools menu. )

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 rnouse. If youïant to size the selector swirch immediately, move thecross hair to the desired cell, click ano hold the mouse button and drag the mouse to size the selectorswitch. Release the mouse button and the selector S*it"r, is sized.
The following serector switch senings diarog box wil appear.

Selecto¡ Swttch Setttnqs
EI
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Number of Positions
you can serect the number of positions that the serector. switch wit have by clicking one of thc

posírionsoption buttons. The tretaurt setting is tw. poritiont. The fortowing drawing shows the three

Posttion Selector
The cunent position serector ( Next and previous buttons) ailow you tochoose which position of the

selector switch you are editing. rvhen you choose . poräiän, th. äg and states for that position can be

edited. To edit other tags and states, 
"h"ng' 

the cu{ent g"tiiloi seiector' The following drawing

shows position 1 and Pãsition 2 of atrvo position selector swítch'

þtions.

Next
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Position Position 1 Iag

Erevious Position I States---

Position Position 2lag

Next

Previous Position 2 $lates--

Pgsitions

o
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1(-r
Pgsitions

Oz
O¡
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PositÍon Tag Variable

A,,tagn variabre name must be assigned to each position of the selector switch' These tags will be a

single discrete bit in the PLC rn"-orf n.i¡ttt tt'g'ldispiay 1n *lttol' If you have selecteda?

position serector switch then you ,,íri¿"nne a tãg uit íoii*ition l and.another tag bit for position

2. If position 1 tag bir is oN and theielector switõh ir;är"d, position 1 tag bit is turned oFF and

position 2 tag bit is rurned oN. Each time rhe selector ð*li"tt í, prtts.d, the-cunent position tag bit

is turned oFF and the nexr posirion tag bitwilr be tu_rn;d oN. e iist of valid PLC tags can be found

by rocating your pl,c type inl!: com-munications user manuar. Tags can be edited by clicking the

object and selecring changg o-bjr:t i.er ic,d*? frop lrtr g¿ir ,or-nu. Tag prompts can be added in

the Modify Tag Attributes dialog uo*. îoù 
"rn 

.íro add or edit tag ptotpts by double clicking above

Þos3POS 2

POS 2POS t
POS I

LEGEND TEGEND T.EGEND

2 POSITIoN 3 POslTloN .r POSITION

IF(ÍI

LECIl]Ll
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F l-r:ì: tt F
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POSz 0N

L Ll-li:l'lLl

f'r'Ñf
g

the tag field.
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The Siates button 
-will 

display the state settings menu. Each position of the serector switch has twostates' oN and oFF You can change the textiiz* unJ upp"arance of each state. you can justify textby clicking one of the Justity radioiuttons- use the Next and previous buttons to serect a difterentstate' The last state selected will be the one dirplay;;hen you click theõK butron. If you load a

ffä:ifjïiä;îïîi::ffi;:ïå*f;:;í.'a'bru" wi, be conv.,ted ro Brack, änd ie'ow,

Ðrares

Bezel
The Bezel portion of the Selector Switch ls used to gtve a vtsual indication to the operator that thebutton was pressed. The bezel, outline, and touch color

Stale Seltrnqs

can be modified to enhance
color ß displaYed, but whenthe Selector Switch ls pressed the touch color will be displayed. the outline color remains constantwhether the Selector Switch ls pressed or not pressed Press the Simulate button to observe action )theof the bezelcolor change. If you load a color project into a monochrome unit, Red, Green and Bluewill be converted to Black, and Yellow Magenta, and Cyan will be converted to white.

Br:zel Settrnqs
FS
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Legend Plate
Thc legend plate allows you to provi<te text intbrmation to the operator on thc action that w¡ll octur

., when the Selector Switch is pressed . This text is constant and will not change when the selector

- 
' =;;;ñ;;;;rrd. The text size can be changed , and the text can be justified by clicking one of the

Justify radio buttons. The text color, backgiound color, and outline color can be modified in

appearance to enhance the applicatión. If y-ou load a 
"oio. 

project into a monochrome unit' Red'

Green and Blue will be converted to Black, and Yellow, Magenta, and cyan will be converted to

white.

OK
click the oK button to apply the information in the settings dialog box and close it'

^ãI gancel

Cancel all changes to the Selector Switch Settings dialog box and exit the dialog box'

Make Default
If you decide that you wairt to have all Selector Switches apPear the same way' you can click the

Make Default button in the Selector Switch Settings dialog'box. The cu¡rent settings in the Selector

switch settings dialog box will be saved. TÏe nexitime yõu create a selector switch, the saved

settings will automatically be applied'

Advanced Button
clicking 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 f:.Vp-"9

Assignmen! page éi, ro, adãitional information. once a keypaa is assigned' you can disable the

touch screen by checkin gthe Touch dßabtebox. If you teave the 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 files relating to selector switch Settings'

)

Legend Plate Settrngs EI
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Goto Panel Push Button

Creati ng a Goto Panel push button
A Goto Pane-l nrtch lrrrtlnn ¡naafal^ ^f ^ L^-^r --r - r r----r r-v'¡ vslrv¡¡ vv¡r"rùrÐ ItL (r uç¿çt allu a legenq ptate.'Ihg GOtO panel puSh buttOn willallow changing from the currently displayed panel toãnothq selected panet.

BEZEL + LEGEND PLATE = GOTO PANEL BUTTON

l'l

Goto Panel

TEXT

Goto Panel

TEXT

Click the Goto Panel button icon on the Tools menu.

Move the cross hair and Goto Panel button image to the top of the two cells where you want the GotoPanel 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.o¿ trol¿ the mouse button and drag the mouse to size thec¡oto Panel button. Release the mouse button and the Goto panel button is sized.
The following Goto paner Button settings diarog box wilr appear.

)

@l

Goto P¿nel Button Settrnqs EI
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Panel Name
r Ise the drop-down rist box or typc the name of the paner you want to Goto when this push button is

,essed.

Each paner you design must be s-aved with a unique fire name. This file name is the only name that is

varid for the Goto panel name. you can see a rist of current panel names when you select File/open or

File/Save.

There is a dilemma in creating a Goto panel button when the panel you intend to go to has not been

created yet. For example, if you are working on your very firsipanei and. you create a Goto push

button that u/il be used to go to the next paîel, what name wilf be used in the Panel Name field? The

name you pick must be exlctrythe sarne nurr-., the panel you intend to go to. For example, assume

that you intend to go to the paner caued MAIN. you rnust.ït"r the panel name as "MAIN"' You

cannot use, ,,main.,' 'When you 
"ra","it 

t punA called '¡¡AIN", make sure you save it using the name

"IVIAIN.

dialog will aPPear.

il

Itslng Goto Panel Buttons
The Goto panel button has nryo modes of operation. In the local mode, pressing the Goto Panel button

will display the designated panel. No connection a ttt" pLC is required- In the PLC mode, a register

in the pLC is used to trigger tn, ãårir"d panel. The Goto button writes ihe Panel Id number to the

plc register. when any new panel Id ii written to the PLC register, the target display reads the

value 
"ñd 

the new panel witl be triggered'

^aThe mode is determined by the panel rrigger Tag option in the display device configuration dialog

q )ox.t 'rrthe panel rrigger Tag is reft blank, then the Goto button works in the local mode' \ilhen you Press

the Goto button, the selecteo p.*i*ili u, oisprayed. you do not have to be connected to a PLC for

the Goto button to work ProPerlY'

If you designate a Panel Trigger Tag, the target display MI/ST be co¡nected to the PLC for the Goto

button to work properry. pressing the Goto b"llon åu*r. the target display to write the Panel ID

number to the panel rrigger Tag. The target display will.then ttt¿ ttt"panel rrigger Tag register'

and when it sees a change in valîe, it wili-triggt! tnt designated panel' You must have a good

communication link to the pLC for the Panel Trigger Tag to work correctly'

To reach the display device configuration dialog-?o*, go toproþcts and click setup' In the Project

Setup dialog box, click the se$pî;tt* ror tnJoispúioevice. The rarger display configuration

OUICKDESIGNER
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The Bezel portion of the Goto Panelpush button presents a visuar inclication to the operator that anew panel will be displayecl when it ii pressed. Tire bezel,outline, and touch color can be modified to .enhance the visual impact of the Goto Panel push l¡utton. when the push button is not pressed thebezel color is displayed, but when the Goto Pãnel push button is pressed the touch color will bedisplayed' The outline color remains constant whether the Goto panel push button is pressed or not.Press the simulate button to observe the action of the bezelcolo¡ 
"t 

.nir. ir you load a color projectinto a monochrome unit, Red, Green and Blue will be converted to Black, and yellow, Magenta, andCyan will be converted to white.

Beze!

Legend Plate
The legend plate allows you to provide text information to the operator about what panel wril bedisplayed when the Goto Panel push button rs pressed This text is constant and will not changewhen the Goto Panel

'.9

Bezel Setlrngs
E¡

push button is pressed. The text size cÍln
The text color bacþround color, and outlinecolor cftn be modified tn appearance to enhance the application If you load a color project into amonochrome unit, Red, Green and BIue will be @nverted to Black, and Yellow Magenta, and Cyanwill be converted to white. )

Legend Platr: Settrngs
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OK
. -click the oK button to apply the informarion in the Goto Panet Button Settings dialog box and close

i'r .t.

Cancel
Cancel all changes to the Goto Panel Button Settings dialog box and exit the dialog box'

ìlake Default
If you decide that you \ilant to have all Goto Panels appear the same wây, you can click the Make

Default button in tire Goto panel Button Settings diaíog box. The current settings in the Goto Panel

settings diarog box will be saved. The next timi you create a Goto Panel, the saved settings will

automaticallY be aPPlied.

Advanced Button
clicking rhe Advanced bunon will disptay rhe Adrranced settings dialog box. The Goto Panel Button

operation can be assigned to an externh úeypad. see Keypads, page 194and Keypad Assignment'

page 91, for additionãl infortation. On". . i.typaO is assigned, you c"n disable the touch screen by

checking the Touch disablebox. If you leave t-he 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 relating to Goto Panel settings'f,

OUICKDESIGNER
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Numeric Data Display

Creating a Numeric Data Display
A Numeric Data Disnlâv ¡nner'.ra +r - -.-- ^-: - r .

plc tag u"t¡"u1. rorï;";",,'.rllärl."""rcr¡c 
reaqout and a legend plate. The data display requires a

LEGEND PI-ATE + NUMERIC READOUT = NUMERTC DATA DtSpt_Ay

,:i. !

Y'

123.45

MOTOR
SPEED

123.45

MOTOR
SPEED

Click the Numeric Data Display icon on the Tools menu.
Ð

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 inrïour". If you wânt to size the Numeric DaraDisplay immediately, move the ðross hair to the desireã cell, click."Jr,"i¿ the mouse bufton anddrag the mouse to size the Numeric Data Display. illt*r the mouse button and the Numeric DataDisplay is sized.

The following Numeric Data Display dialog box wilt appear.

lÊf o Numerlc Deta tlleptay



Tag VarÍable
A,,tagn variable name must be assigned to the numeric Data Disptay. This tag will be a word in the

,, pLc memory that the target display-can read. A list of valid PLC tags can be found by locating your

\s 
-ið;;; 

ilih" Corrunications Úrr, runual. Tags can be edited by clicking the object and

selecring cr¡ange ouject Tags (ctrl+T) from the Eãit menu.Tag prompts can be added in the Modify

Tag Attributes dialog box. you can also add or edit tag prompts by doubte clicking above the tag

Legend Plate
The legend plate allows you to provide text information to the operator about the meaning of the

cunent yalue being displayed. i'h" tr*t size can be changed , and the text can be justified by clicking

one of the Justify ,rdi6,uuitons. The text color, background color, and outline color can be modified

in appearance to enhance the application. If you load a color project into a monochrome unit, Red,

Green and Blue will be converted to Black, ãnd Yetlow, Magenta, and Cyan will be converted to

white.

field.

Data Format Settings
The Text Size selected will determine the maximum number of digits available forviewing. Smaller

text allows rnore characters in the text field'

Justification determines if the text characters are forced to the Left, Right, or center'

The display can show a signed Number (+Ê sign) if the PLC supports signed values'

The Format 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

maximum allowed because of the text size selected'

ø

Legend Plate 5ettrngs EI
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r ne numDer ot l)ec¡mal Positions is the number of cligits that will be displayed to the right of thedgCimal noint- A dr.nirnrl nni¡r ia ^^..-¡^-¡ ^r. ¡L-rv.!!+. ¡ r sr-ÇiirÉir iru¡¡¡i ¡s counteq ûs or¡e oT ¡he Digits positions.
If you load a color project into a monochrome un¡t, Red, Grcen and Blue will be converted to Black,and Yellow, Magenta, and cyan wiil be converted to white.

click the oK button to apply the information in the settings dialog box and close it.

Cancel
Cancel all

OK

Dacind

Dat¿ Formol Selttngs ET

to the N

Make 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 Display Settings ãirrdj box. The current settings in theNumeric Data Display Settings dialog box wili be saved.-The nex-t time you create a Numeric DataDisplay, the saved settings will automatically be applied

Help
click the Help button to gain access to help files relating to Numeric Data Display settings.

)

166.llumeilc Drta Dlcplay
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í.:

+ .tumeric Data EntrY

Greating a Data DisplaY with KeYPad Entry

A numeric data disptay with data entrY consists of a bezel, numeric readout and a legend plate. The

data displaY also requires a variable that it will read and display the current value' When the bezel is

touched, the screen will display a data entrY Panel-

BEZEL+LEGENDP].ATE+NUMERICREADoUT=NUMERIoDATAENTFY

iloToR
SPEED

Click the Numeric Data Entry icon on the 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 ton o{thg,two ceus where you want the

- 
Numeric Data Entry to appear .nO 

"ii"f. 
the mouse. fíyou want ig.ti=' the Numeric Data Entry

immediately, move ttre ciôss hair to the desired cell, click and hord the rnouse button and drag the

mouse to size the Numeric Data nntry. Release the mouse button and the Numeric Data Entry is

123'.45 123.¿15

MOTOR
SPEED

ffi

Numertc Dala Ent¡Y Setllnqs
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Tag Variable
A "tag" variable name must be assignetl to the Numeric Data Entry. This tag will be a word in thePLC memory that the target display can- read and update. A li.st of valid pLC tags can be found bylocating your PLC type in the iommunications usår manual. Tags can be edited by clicking the ,.. .\object and selecting change object Tags (crl+T) from the Edit 

-rrnu. 
Tag prompis can be added in Jthe Modify Tag Attributes dialog box. You can also add or edir tag piãrpo by double clicking abovethe tag field.

TrÍgger Tag
This tag will be a word/bit in the PLC mernory that the target display can write to. A bit is set whenthe ENTER key is pressed and reset when ttre-rvrER teyìs rereäseä. Iia word is selected for the
:ltgl"I og- the low o1d¡r bit is set. A list of valid PLC tags can be found by locatins vour p[.c rvne in
',ç t-ommunrcauons user manuat. Tags can be edited by clickinqlh: object 

"n¿ 
seiåi*gC-rlaiäã- 

...
object Tags (ctrl+T) from the Edit menu. Tag promprs can be added ¡n ihe Modify Tag Attributesdialog box' You can also add or edit tag prorpt, by åouble clicking above the tag field.

KeyPad T¡ile Ott
'when you touch a Numeric Data Entry button, the current panel is erased and replaced by a numerÍcdata entry panel' The legend text from the Numeric Data Entry button will normally appear at the topof the data entry panel' checking the KeyPad ritle off box wil remove the text from rhe top of thedata entry'panel. See the Data È"rry paneton p.g, fif.

ff"iiÏ#1,ffiåil::ì:i',îflï,iîH#::J"ä'Jïî;1:: ""0 
the tag variabre rvpe. you can '. )

If you enter an incorrect value for the min or-maxrange values, an error message will appear. Thedialog box wilt identify the type of error and display íh, urq Defined Range and the Default pLCRange' Buttons in the diatog box allow editing tt r usu defïned rrng, uuiues or using the defaultsettings.

V¿lue Out of Ronqe frt
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Bezel
The Bezel portion of thc Numeric Data Entry is used to give a visual indication to the operator that

. the button was presscd The bezel,outline, and touch colõr can be modified to enhance the visual

¡' "îpã"iãï,n" ñurrr¡c Dara Entry burton. wh..l the push button.isnor pressed the bezel color is

displayed, butwhen the push bution is pressed the touch cotor will be displayed. The outline color

remains constant whether the push buttbn is pressed or nCIt pressed-- Press the Simulate button to

observe the action of the bezel color change. If youload u ólor project into a monochrorne unit' Red'

Green and Btue will be converted to Blacf, andYellow, Magenta, and Cyan will be converted to

white.

Legend Plate
The legend plate allows you to provide text information to the operator about the meaning of the

current value being displayed. The text size can be-changed , and the text can be justified by clicking

one of the Justify radio buttons. The text color, uu"t grooid color, and outline color can be modified

in appearance to enhance the application. If you ro"ã 
" 

color project into a monochrome unit' Red'

¡#ÈGreen and Blue will be converted to Black, .íd Y.tlo*, Magenta, and cyan will be converted to

\ I¡hite.

Bezel Setttngs EI

Leqend Plate Settrngs F¡

OUICKDESIGNER
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Data Format Seffingls
The data format settings dialog box allows setting up the display information.
The Text size selected wi¡l determine the maxirnum number of digits available for viewing. smaltertext allows more characters in the text field. 

r
Justification determines if the text characters are forced to the Left, Right, or center.
The display can show a signed Number (+/- sign) if the plc supports signed values.
The Fornat of the data can be decimat, binary, hexadecimal, octal, or floating point. The data colorand background can be modified to enhance thr.ppr.run"r.
The numberof Digits that will be displayed can be selected and will be equat to or less than themaximurn allowed because of the texi size selected.
The number of Decimal Positions is the number of digits that will be displayed to the right of thedecimal point. A decimal point is counted as one of th1 DigÍts poriiioi..'-

''ì

Dacinal

Data Form¿t Settlnqs gr

)
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-

Data Entry Panel

when the Numeric Data Entry push button is pressed, a data entry panel (keypad) will be displayed'

rh" trgrnd text from the Numeric Data Entry 
-button 

will be displayed on the top of the panel as the

)ypad title. you can delere the keypad title 6y checking the KeyPad Title off box in the Numeric

Data Entry Settings dialog box. Removing the keypad title allows room for larger 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

l94and feypâd Assignment, page 91, for additional information.

The cu'ent variable value is displayed in the Current value field. The min and max entry values are

displayed. press the numeric buttons and the ENTER button to enter a new value. If the value is out

of range or otherwise incorrect, the display will beep,and a warning message will flash. If the data is

valid when you press the ENTER button, ihe value will be sent to the PLC. Press the DONE button to

return to the normal disPlaY.

DONE
0+l-

II7

ENTER654

BKSP321

CûmtVahr: 55

55

NUMERICDATA ENTRY

DONE
0+l-

II7

ENTER654

BK SP321

Cur€ntVdl¡å:

fl
OK
ctick the oK button 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 Deîault
If you decide that you want to have all numeric data entry buttons aPPear the same way' you can click

the Make Default button in the Numeric Data Entry Settings dialog box. The current settings in the

Numeric Data Entry Settings dialog box wiu be saved. The next time you cÍeate a Numeric Data

Entry button, the sived segings will automatically be applied.

Advanced Button
The Numeric Data Entry Button operation can be assigned to an external keypad. see Keypadg page

194, and Keypad Assigímenf page 91, for additional information. Once a keypad is assigned, Yor

can disable the touch J"rr.n by cñecking the Touch disablebox. If you leave the touch disable box

unchecked, then the touch scfeen and the keypad can both operate the button'

Help
Click the Help button to gain access to help fîles relating to Numeric Data Entry Settings:

OUIGKT'ESIGNER
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Text Display

Greating a Text Display
AText Ðisplay consisis of an aiphanumeric readout anci a iegend plate. Data is read frorn a pLC
register and displayed as text.

LEGEND PI.ATE + ALPHANUMERIO READOUT = TEXT DISPLAY

--t¡

Iîyour PLC supports text variables, the PLc register will be read as two tæt characters. Otherwise
the PLC wìll be read as a text character.

ABCDE

MESG
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 mouse. If youwant to sizä the Texr Display immeãiately, move the
cross hair to the desired cell, click and hold the mouse button and drag thó mouse to size the TextDisplay. Release the mouse button and the Text Display is sized
The following Text Display dialog box will appear.

I ext Drsplay Settrnt¡s frl
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tl
U lock

a'ì'{Ll

Creating a clock display
A clock display consists of a bezel and numeric readout.

LENS + NUMERIC READOUT = CLOCK DISPLÂY

12:59 AM 12:59 AM

Click the Clock icon on the Tools menu.

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 Disfhy 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 modifîed. If you load a color project into a monochrome unit, Red, Green and BIue will
be converted to Blacþ and Yellow, Magenta, and Cyan will be converted to white.

. ¿ default settings for time are hours and minutes, in 12 hour forrnat. You can add seconds to the'clock 
display by checking the Seconds box. Military time is displayed inVt hour format. For

example, 2:30PM would be 1430 hours.

Tirne Drsplay Settings EI
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Setting the target display time
The QUICKDESIGNEÂ software includes a tool for displaying the system time. Thc tool currently
does not include a dialog box for setting the time. To set the timc, use thc Numeric Data Entry tool kr
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 ône 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

1,- , l¡-l[l ' l]lil '',1'l

f-,È¡tEL I

'-.1-r-fr , FÈtiJEL

SFT
l'i5TEl1

HCtLIF,

5ET
5\'::TErr
ilf.t'.]ui t

5f -t

t i STEf'l
SECO¡Jtì

exactly as shown, including the tilde at the beginning. Remember 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.

Select the clock operator and place it on the panel. Click the seconds box so the clock displays hours,
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.

17ô. Clock OUIGKDESIGNER



.. -'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 format.

LEGEND PI-ATE + BAR GRAPH + FACEPLATE = BAR GRAPH

Click the bar graph icon on the Tools rnenu.

rr i l

r 212.0t'IElulp
Io.o

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 Btue will be converted to Black, and Yellow, Magenta,and Clan
will be converted to white.

212.O

T
t
M
P

0.0

Eotloû to

Bal Graph Settrngs EI
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Tag Variable
A "tag" variable name must be assigned to the numeric Bar Graph operator. This tag will be a word
in the PLC memory that the QUICKPANEL can read. A list of valid PLC tags can be found by
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:

. bottom to top: as the vaiue is increaseci fiom min to max, the graph wiil 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 lefn as the value is increased from min to max, the graph will grow from the right to the
left.

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 Clan
will be converted to white.

rl1r.û
l-,It
Il'
L u. ,-'

Face Plate Setlrngs HI

tl,r..-". ,,-î1:.1.i
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Scale
ofht Scale Settings menu is used to customize the bar graph. Enter the Text and select the Text Size
(o 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 poini. 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 complete the bar graph. If you load a color project into a
monochrome unit, Red, Green and Blue will be converted toBlack, and yellow, Uãgenta, and Cyan
will be converted to white.

f,,

SÍmulate
Simulate allows viewing the graph as the data value is changed between the minimum and maximum
values with the scroll bar.

OK
Click the OK button to apply the information in the settings menu and close the menu.

ncel
Cancel all changes to the Bar Graph Settings dialog box and exit the dialog box.

I

Scale Settinqs

Srmulate EI
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Make Default
If you decide that you want to have all bar graphs appear thc same way, you can click the Make
Default button in the Bar Graph Settings menu. Thc current settings in the Bar Graph Settings menu

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 AJarm 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 arÍow 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.

I

Ala¡m Sett¡n

Alarm Sett¡nqs EI

rffir!
r::Ë

f¿.

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 exarnple, 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 Variable = 65535

Vadable = O
200

Vadable = 0

¡200

E.

18O r Bar Grnphe

Figure I Figure 2
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The bar graph is divitled into 100 segments which represent I percent of the range value. For
example, if the Min and Max scale range is 0 to 200, then each increment of the bar graph is I
Percent, or 2. Each time the variable increases by 2, the bar graph will show a change.

lhe alarm values operate by changing colors at the 1 percent points. In the previous example, the
alarm values can change colors at 2, 4,6, 8, etc.

If you set the value for changing colors to 5, it wilt not work since the changes can only occur at the I
percent incrernent points. The bar can change color at 4 and 6, but not at 5. The range value must be
divided by 100 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.

Help
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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Trend

' Creating a Trend Display
\l/hen 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 you show all the points in the data set, you
have a trend display. If you read a variable over a period of tirne, 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 icon m in the floating Tools menu. The Trend
Graph Settings dialog box appears. Each of the buttons controls a major section of the Trend Graph

Lefl lo

Trend Graph Settrngs EI
tJ

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 8 cells wide by 12 cells high, with a sample rate of I
second, 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.

A sample trend operator is shown below.

18i1. Trend OUICI(DESIGNER



Tìme AxÍs
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

f, : ìlTf1t'_y:u can display a tick mark every 20 samplés Jo the operator can clearly see rhat 20 samples
-¿ve been taken- select the time axis color and click oK.

Face Plate
The face plate is the area around the trend display. You can setect the f'aceplate color and the outline
çolor. A sample is shown below.

To select the faceplate colors, click the Fa'ce plate button. Select the desired colors and click OK.

The following example illustrates a display with a time axis. There are 211samples and the time a¡ris
tick marks are set to 25 samples.

9. rJ

I
E
¡1

te'ø. ø

Face Plale Setlrngs gI

Trme Axrs Setup EI
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Scale Setfings
In a læft-to-right display, the scale will be located on the left side of the trend display. The scale

settings dialog allows selecting clifferent attributes to customize the scale to suit your application.

Enter the Text and select the Text Size to appear on the trend. Text is vertical for left-to-right and

right-toJeft trends, and horizontal for top-to-bottom and bottom-to-top graphs. Blank spaces are

ignored.

Enterthe Scale Range, enter Min (minimum
are for the display only and this setting does

) and Max (maximum) values. The Min and Max values

not automatically scale the input variable. Use the Pens

Scale Setttngs ET

number of Digits and Decimal Positions. A decimal position is the number

decimal poinl The decimal point counts as a digit-
of digits to the right of the

:;
h.

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 hend.

Pens
pens are the plots of the data set samples. The ptots 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: fury 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, úp to a maximum of 20 pens for an entire project. The number of pens available

for the current trend änd 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 appean¡. Remember that the

name can be changed.

Select the line style and pen color, then click OI("

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

l8¡1. Trond
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OK
Click the OK button to apply the information in the settings dialog box and close it.

Cancel
Cancel 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 Jrend Graph Settings dialog Uo*. The cunent settings in the Trend Graph

,.,. S:ttings-dialog box will be saved. The neit time you create a Trend Graph, the saved settings willf . )tomatically be applied.

Help
Click the Help button to gain access to help fïles relating ro 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 celÈwide by r2ceds high, with a sample rate of 1
second, would appear to lockup a panel. \ilhen the trend display was reduced to 8 cells iide by g cellshigh' the panel updated normally. If you experience this probtem, reduce the sample rate from 1
second to 2 seconds or more, or reduce the size of the trend display.

OK

Deblc
tt

Pen Selup EI
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Alarm Window

Greating an Alarh Window
The alarm window is used to display alarm messages, which consist of the alarrn text message and

can include time and date stamps. The alarm window can display Active alarrns, Historic alarms or
Logged alarms. A typical alarm message is shown below.

&

DATE TII.{E MESSAGE
09ltg 22248 ALARM ¡{ESSAGE TEXT

ACK CLEAR
22250 22252

A¡r Alann Window consists of a legend and multiple lines of alarm text. Touching the alarm window

1

causes the alarm manager page to appear. Please refer to the Alarms Guided Tour on page

on page moro

Click the Alarm Window 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 want 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 lVindow similar to the one below will
appear.

,-s'
iÀi.
SAFrLÊRf'1

r'JIr(ûúl'l

-LìLEÊR

FrLrìÊl'1
t'lI ¡ltr Ltt,l

-r LEnF:E[t
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Ala¡m Window Settings

ri

The Alarm Window Settings dialog box will appear next to the alarm window.

Sueue .. .. . ScrolSiractbn
. 

Ctncd

OK
oraçrii.-t

Hi¡to¡ic
¡.
r.
c

t

I

I

Up
Dorw¡.

.! XakcÞd¡rd

Queue
Select Active, Historic, or Logged.

Actlve Alarms
The alarm is displayed when the trigger event becomes act¡ve. The alarm is displayed in the format
and color specified in a configurat¡on table. When the alarm is acknowledged, tttrâ1.* processor
modifies the alarm message with the format and color specified in the *nhgur.tion table. When the
alarrn is cleared the message is erased. A common pt""ii"e is to display theãlarm message in red.
When the alarm is acknowledged, the alarm color is changed to yedow. For monochrome units, the
active alarm is commonly displayed as black text and white background.

Historic Alarms

fl', ,ryly,pt^tf alarm operates in the same fashion as the active alarm with an important exception.' Instead of erasing the alarm message wlren the trigger event is cleared, the alaim message is modified
with the format and the color specified in the contiguration table. A common practice Ís to 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 attempt tofind and update the previous events
for the alarm.

Scroll DirectÍon
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 from the top or the bottom.
Setting the scroll direction to scroll upwillshow the latest alarm message on the bottom of the
window.

.ì
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Bezel
you can setect the outline and bezel colors for the Alarm Window by clicking the Bezel button. The

touch color appears when the operator touches the panel over the Alarm Window. (The alarm

processor is so fast, the system screen appears before you get a chance to see the touch color.) Click

bf to accept the color sãlections. If you load a color project into a monochrome unit, Red, orcen and

Blue will be converted to Black, and Yellow, Magenta, and Cyan will be converted to white'

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 onãof the Justify radio buttons. If you load a color project into a monochrome unit,

Red, óreen 
"nã 

Blue will be converted to Black, and Yellow, Magenta, and Cyan will be converted to

white.

Bezel Selllnqs

Leqend Plate Selttngs

,å'
it,4ï¡.
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Text
' You can select the color and text size of the alarm message as it will appear in the alarm window. A

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.

OK
Click the OK button to apply the information in the settings dialog box and close it.

,)ancel
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 tvay, you can click the
Make Default button in the Alarm'Window 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 screen
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
. -NT: 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 Disptay Device Setup section in the
QTIICKIøIANAGER chapter. By using this option, the PLC can force the Alarm panel when an alarm
is triggered.

ïext Settings EI

I-E
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Analog Meter

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.o 212.0

.UNFILLED FILLED

0.0 212.0

TEMP

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.

UNFILTED FILLED

V/hen 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 clockrvise from the min value to the max value.

212.0 0.O

TEMP

,1n

tÈ

FITLED
BOTTOMTOTOP

FILLED
TOPTO BOTTOM

212.0 O.0

TEMP

212.0 O.O

TEMP

TEMP

o.0 212.0
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To add a Meter to a panel, click the Meter icon ñ 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. Mçve the cross
hair to the cells where you want the meter to appear and click the mouse. T-he meter face appears on
the panel and the Meter Settings dialog appears.

élj:¿"
¡ì:i
'*L.

Tag VarÍable

A "tagu variable name must be assigned to the numeric meter operator. This tag will be a word in the
PLC 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 checkbox
for flashing colors.

$:illed
fhe movable portion of the meter is set to be a single line, similar to the needle on a pressure guage.
Clicking the Filled checkbox will fill the area from the minimum value to the 

"urrenl 
value. nre nn

color is same as the bar color.

TEMP

o.0 212.0

UNFILLED FILLED

thape
Select either the 180 or the 360 meter. If you selecthe 360 meter, the Orientation list box appears.

180 lleter

l{eter Setlings EI

TETlP

0. o --12

TEMP

o.o 21
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Orientation
Selecting the 360 meter causes the Orientation tlialog to appear.

Caæal

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 ciockwise irom the min vali¡e 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 meter face and the outline around the face plate.

3$0 Mete¡ ? rtBotton to toP

Heìer Setllng¡

ox,

Face Plate Seni s

Scale

The Scale Settings menu is used to customize 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) values. Number Size refers to the

numbers on the scale. Select the nurnbeí of Digits and Decimal Positions. A decimal position is the

number of digits to the right of the decimal point. The decirnal 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 C.olor and click OKto complete the meter.

¡{:
tÈ.

Scale Setl¡nqs E[
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Slmulate

Simulate allows viewing thc meter as the data value is changed between the minimum and maximum
,"r... values with the scroll bar..( \,

Colors

BACKGROUND COLOR

OUTLINE SCALE COLOR
BAR COLOR i

r--ri;"
\t

0.o 212.

TEMPqs
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Keypads
t

Keypads Overuiew

The keypad option adds external keypads that surround the touch screen. The keypads are used in

place orìnr tóucn screen or along wiit¡ 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, selector switch, goto panel button, numeric data entry,

print button or word button. Simulating operators saves screen space'

qICKPANA-J¡

F

Ë
tEtI
ET

,',*

Keypad installation information can be found in the Hardware Reference manual, part number 800-

1000-0g2. 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 external keypads:

. Push Button

. Illuminated Push Button

. Numeric Data Entry (with external numeric keypad)

. Selector Switch

. \ilord Button

. Goto Panel Button

. Print Button

. Alarms

Ttre 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.

19¡l.lcypad¡ OUICKDESIGNER



Keypad Layout

'l'he diagram below shows the physical layout of the keypads. The keypad designations are
PERMANENTLY assigned, but the physical legends can be changed to suit your application. That is,
I3 will always be in the same location, but the legend for I-3 can be changed. Some of the keypad
designations do not appear on the keypads. They are included in the drawing for reference. The
unmarked keypads are T0, 80, T5,85, and A0 through AZ.

QUTCKPANEL jn

BO

TO

L1

L3

B5

ï5
A7A6A5A4

A3A2ATAO

+l-

+7

ax
AP54

321

,il'"."j'
Keypad Names

The keypads are divided into Reserved keys and Programmable keys.

The first series of keypads are the ones on the LEFT and RIGHT sides of the display. The keypads are
designated Ll for LEFT 1, R2 for RIGIIT 2, andso on.

The next series of keypads are two rows of keypads below the display. The top row of keypads are
designated T0 for TOP 0, T1 for TOP 1, B0 for BOTTOM 0 and so on.
The final group of programmable keypads are located below the numeric keypads and are desígnated
A0 through 47.
The numeric keypads, including the blank keys above the numeric keypads cannot be assigned and
are designated as Reserved.

ôt t¡êrnEcr¡êrrEE



Assigning 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.

I¡o

Íl

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
disabled checkbox 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 the 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.

:!Standard

Push Buttor¡ Settings EI

:!

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 screen, 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.

current value
m¡¡imum

If you disable the touch screen for the Numeric Data Entry operator. you cannot activate the Numeric
Data Entry button by touching the screen. The only way to activate the button is by pressing the
assigned keypad. The shortened version of the data entry screen is displayed. The external numeric
keypads are used to enter data.

Advonced Settings EI

nd TextLe
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Keypads and Alarms
When an alarm is triggered, the alarm message appears on the panel in an alarm window. The
operator.touches the MOD button to activate the alarm management page shown below. If you assign
a keypad to an Alarm window, the alarm management page will have an additionat row showing
keypad assignments.

The alarm management page function keys (Up, Down, Ack, etc.) will now have permanent keypad
assignments. Up is 40, Del is A3 and so on. The touch screen and the keypads work in pardleí. If the
touch screen is disabled, only the keypads will operate the alarm page functions.

09/1
09/1

9 13:2841-ARM TEXT MESSAGE #1
9 13:40ALARM TEXT MESSAGE #2

Up Do,vn Ack Del DOf\¡E

AO A1 þe A3 A4 A5 A6 A7

ACTIVE ALARMS

SimulatÍng Panel Objects w¡th 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 following panel operators:-
. Push Button

gI-.- -'poto 
Panel Button

' . Print Button
o V/ord Button
r Selector Switch
. Numeric Data Entry

To create a simulated panel object, go to the TOOIS menu and select Keypad Assignments.

The keypad key assignment dialog box appears.

Kegpad - Key Assrgnments HI

llol ¿"^
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The first operation is to select which keypatl 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 simulate keys, the rest of the buttons will be grayed out.

Click the Attributes button to open the settings dialog for the selected item. In this example, clicking
the Attributes button will open the Goto Panel settings dialog. Enter the Panel Name and click the

OKbutton.

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 AssÍgnments

- Sio¡ulalcd Golo Panel

Keyparl - Key Asstgnmentr EI

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.

Viewing Keypad AssÍgnments
To view the keypad assþnments, go to the View menu and click the Object Key Display. The keypad

tag display is similar to the object tag display.

\
t

- S¡üulatcd Rinl Scrc¿¡
- Si¡¡ulaled \fo¡d Pu¡h Butlon
- Sinrd¡lcd Seleçlot Sn¡lch
- Sioulatcd llun¿ric Data Erúly
- Pu¡h Eutton
- lllunirated Pu:h Edlon
- P¡inl Scrscn

A0 - Slndarcd Goto Pancl

Keypad - Key Asstgnments EI

fj'l,ll:;H
til,lTlr_i¡l

check to see which panel operaton¡ have keypads assígned.
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Format of the SSC.rrtl, File

- Jhe.SSC.INI file contains several sections, each of which consists of a group of related settings. The.* ¿ctions and settings are listed in the SSC.INI file in the following format:

Appendix A

Compiler lNl Settings
The QUICKPAI'IEL Compiler, SSÇ provides a number of generation options. These options allow
the user to change the run-time appearance of some of the Quick objecti as they 

"rr 
gen.r.ted. Some

of these options also control the execution of the compiler. To change or use thlse options, the user
must create an INI file that specifies the settings for each option. The file must have the name
SSC.INI and it must be located in the directory where the euick applications are installed.

[section name]

ke¡mame=value

In this example, [section name] 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 setting.
It can consist of any combination of letters and digits in upperõase or iowercase, and it must be
followed immediatell Uy an equal sign (=). The value can Ue an integer, a string, or a quoted string,
depending on the setting.

You can include comments in initialization files. You must begin each line of a cornment with a
semicolon (;).

OUICKDESIGNER



How to Read the Listings in This Document
In this document, SSC.INI file settings are listed alphabetically within each section. However, the

settings do not appcar alphahetically in the SSC.INI file. To change a setting, you need to search for it
within the appropriate section of the SSC.INI file.

This document lists the syntax, default value, purpose, and recommended method for changing each

setting, using the following format.

SettingNa ¡¡s=<Yalue-type>

Ðefauin The riefault vaiue for this setting.

Purpose: The function of the setting and its default value (if applicable).

To change: The recomr4ended 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
When the Setup program creates the SSC.INI file, it assigns default values to the settings. Some

that are listed in this document not ln 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 restart Quick for the settings to take effect. For more information about Notepad, see Help for
Notepad.

Caution: Always back up your SSC.INI fîle before you make changes, so that you can restore the

original file in case you accidentally damage the SSC.INI file or make changes that cause problems

when the compiler is executing. Be careful when using a text editor to edit the SSC.INI file. Inconect
changes to the SSC.INI file can cause unexpected results when you n¡n the compiler.

[ssc-option] Section Settings
The [ssc-option] section contains settings that affect general operation of the compiler, such as sound

and error fïle formats. The [ssc-option] section can contain the following settings:

Sound=<0-or-1> Default:0

Purpose: Specifîes whether or the compiler will use sound to flag specific events during the

!ç\

{¡*

Note that you must have sound support enabled in Windows for this feature to
work. The following entries must
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SSCPrimoFinis=<filename> Smart Screen Compiter Completion (used when the compiler

filename>

finishes correctly)

Smart Screen Compiler Error (used when the compiter finds
an error)

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 filename is the complete path and file
specification for the WAV file to be played for the specifîc event.

Use Notepad to edit rhe SSC.INI file.

TDForrnat=<format string> Default: voy-vom-vod vofi:voMToz

Purpose: This entry allows the user to control the format of the time and date string used in the e6or
and log files. A percent symbol specifies the start of a code for displaying a specific value. AII other
character used in the format string are written as is to the time and date string.

Format Description

tt',"''..*%Ofl

L'-,;A- 
Vob

7oB
Voc

7od

VoH

%r
voi
%om

?oM
vop
VoS

Vow

7ox
VoX

voy
VoY
VoZ

VoTo

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 12-hour format (OL-I2)
Day of the year as a decimal number (001-366)
Month as a decimal number (01-12)
Minute as a decirnal nurnber (00-59)
Current locale's AI\{ÆM indicator for a L2-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

Usæ Notepad to edit rhe IVIN.INI file.

þsc-logger! SectÍ on Setttngs
The [ssc-logger] section contains settings that specify how the compiler will notify the user of epors.
The [sscJogger] section can contain the following settings:

OUICKDESIGNEF Â¡r¡¡,ll-À-t¡ a



SpawnDisplay=<0-or-l-or-2> Default:0

Purpose: Specifies what to do with the error file when the compiler is finished. A zero means do
nothing. A 1 will start up the application specified in DisplayTool to show the error file at the end of
the compilation, if, and only if, there are errors in the compilation. A2 will always start up the

application specified in DisplayTool at the cnd of a cornpilal.ion to show the error file.

Use Notepad to edit the WIN.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 be written to
the error file. A one specifies full logging. In addition to errors, each tool encountered will be written
to the error file.

use Norepad ro edit the WIN.INI file.

fssc-generatel SectÍon Settings
The Issc-generateJ section contains settings that affect how the compiler generates certain aspects of

performance. The [ssc-generate] section can contain the following settings:

LegendGeneration=<0-or-1> 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

changes. When this entry is set to one, legend plates are drawn as simple rectangles, improving the

draw speed and the panel change times.

use Norepad to editthe WIN.INI file.

NumericDataGeneration=<0-or-2-or-3> Defaulu 0

Purpose: This entry allows the user to change the appearance of the dynamic data portion of objects
containing dynamic data. When zeÍo, the number of digits in the dynamic data field is extended so

that the field covers the entire width of the Quick object. When the value is two or three, the number

of digits is held to the value specifïed by the user in the object's dialog. Since this value may be less

than the actual width of the Quick object, trvo options exist for presentation. lVhen the value is two,
the dynamic data field is always centered within the Quick object. When the value is three, the

dynamic data fïeld is justified within the Quick object with the justification specifïed for the Quick
object.

Use Notepad to edit the WIN.INI file.

TextDataGeneration=<0-or-2-or-3> Defaulü 0

t
ü
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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 text fieltl is extended
so that the field covers the entirc width of the Quick object. When the value is two or three, the

" ¡ 
-'t, ,number of characters is held to the value specified Uy ttte user in the object's dialog. Since ihis value

'may be less than the actual width of the Quick object, two options exist for presentation. When the
value is two, the dynamic text field is always centered within the Quick object. 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.

Sample SSC,Í\|, File
A sampie SSC.INI file is shown below.

[ssc-option]

Sound=l

TDForma t= Vo y - Vo m- ?o d %oH: %oM 7o Z
[ssc-loggerl

DisplayTool=notepad

SpawnDisplay=1

Level=1

[ssc-generate]

fl - tægund C¡ener¡tion = I
NumericDataGenera tion=2

TextDataGeneration=3

The sample INI file shown does the following:

' It turns on the sound so that the compiler provides audible indication of it's current progress.

' The format of the time and date string in the error/Iog fîle has been set to produce strings that
follow this exampl e: "94-05-04 08:21 cdt,'.

' At the end of a compilation, the compiler will start the notepad to display the error/log file only if
there are erors.

' The compiler will notify the user each time it encounters an error, halting compilation till the user
acknowledges the error.
o lægend plates are generated as simple rectangles.

' Quick objects that contain numeric data fields more narow than the object maintain the user
specifîed size of the data fields. All such fields are centered horizontally in the Quick object.

' Quick objects that contaín text data fields more narrow than the object maintain the user specified
size of the data fields. All such fields are justifîed horizontally within the Quick object u""oiding to
the 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 glad to assisr you.In the uniteã states call (708) 345-5730x4o7
between 8:00 A.M. and 5:00 P.M. Central time.
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Appendix B

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 correct 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, locate 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

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, simply click a character then the Select button, and continue until all the characters
are selected. Then click the Copy button to copy all codes to the clipboard.

The following table shows the character map for a QP2.

'i.
¡,
s

KevboardIKeyboardkKeyboardKevl¡oard].
KevboaralnKeyÞoarcl-c---l(wbõæcl-I-f(ãrbc¡arü-_z- KeyboarddKeyboardcKevboardbKeyboarda
KeyboardKevboardKeyboardKevboardt
Kevboard\KeyboardfKeyboardzKevboardY
KevboardxKeyboardwKevboardvKevboardu
KeyboardTKeyboardsKevboardRKeyboardo
KeyboardKevboard PoKevboardNKevboardIrl
KevboardtKevboardKKeyboardJKevboardI
KevboardTTKeyboardGKeyboardFKevboardE
KevboardDKeyboardcKeyboardBKevboardA
KevboardeKeyboard?KevboardKeyboard
KeyboardKeyboard,KevboardaKeyboard9
KeyboardIKeyboard7Keyboard6Kevboard5
Keyboard4Kevboard3Keyboard2KevboardI
Keyboard0Keyboard/KevboardKevboard
KevboardtKeyboard+Keyboard*Kevboard)
Kevboard(KeyboardIKevboard&Keyboardt
KevboardsKevboard#KeyboardÚKeyboardI
CodeCharCodeCharCodeCharCodeChar
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AIt+o25 5Alr+0254IAIt+o2532Alt+o2523
AIt+o2511Alt+o250Alr+0249ALt+0248
Alt+o247Alr+0246Alt+o245sALt+o244f
À1r+0243\AIr+0242Alt+o241tAlr+0240
ALr+023 9ALt+o238Alr+0237YALt+o236
AIt+023 5uAlr+0234IiAlt+0233ItALt+o232
Alt+023 tÞAlr+0230uAl-t+o229oAl,t+o228o
À1t+022 7oALr+o226Alr+0225ßAlr+0224o
A1t+022 3IALt+0222iAlt+o221I

IÀ1r+0220I
A1t+0219ALr+0218rAlr+0217JÀ1r+0216ï
ÀLr+02 t 5IAlt+o214IAlt+o2 13|lAlt+0212E
À1t+0211EALr+o21.0EAlr+0209ÐAlt+o208
AIr+0207uAlr+O206Alr+0205ALr+o204
Alt+o203lrAlt+0202JLALt+o201IFALr+o200t!
Alt+o199AALr+o198a,AIr+0197AIt+o196
ALr+o195ÀIt+o194TAlr+0193Alr+0192L
AIt+o19 t1ÀLt+o190!¡¡AIt+o1.89cAlr+0188JI
Alt+o187IAlt+o186À1r+0185AIt+o184@

AIt+o183ÀAlt+o182AAlt+o18 1ÁALr+o180
Alr+0179Alr+0178AIt+o177AIt+o176
Alt+o175AIr+0174<(Alr+0173IAlt+o172u4

Alr+0171u¿Alr+0170-|Alr+0t 69EAlt+o168c,

Alt+o167AIr+0166sAIt+o165ñAIt+o164n
Alr+0163uÀ1r+O162oALr+0161].AIt+o160å

Alr+0159tAl_r+0158xAlr+0157ø
ALt+o156LAIr,+O155øAlt+o154UAlr+0153o
A]-t+0152vAIr,+0151.uAlt+o1.50uAIr+0149o
Alt+o148öAlr+0147oAlt+o146ÆAIt+o145æ
Alt+o144ÉAIr+O143AAlr+0142AAlr+0 14 1t-
Alt+o140J-Al-t+o139i.Alr+0138eAIr+0137e
Alt+O136eALr,+o135ÇA1r,+0134aA1r.+0133a
Alt+0132aAlr+0131aAlt+o130AAIr+0129u
Ct'rl+2çCtrl+ |^- 

(l)KeyboardKeyboard
KeyboardKeyboardÍKeyboardzKeyboard
KeVboardxKeyboardv¡KeyboardvKevboardt¡
KevboardtKeyboardsKeyboardrKeyboardcr
KevboardpKeyboardoKeyboardnKeyboardm

II

Note 1. The character created with Ctrl+l is not available as a printable font. The two characters
shown in the box can be combined to create a character similar to what is displayed on the
QuickPanel.

Note 2. The characte¡ created with Alt+0ã)8 is not available as a printable font. The character shown
is similar to what is displayed on the euiclcpanel.
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Alarm Configuration 63
alarm manager page 67, 186
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
Alarms window 50
Align 88
Analog Meter 190
AI.ID 137
Appearance 104
arrow 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, t33

touchbutton L26, 129, 133
Bit Alarms 53
Bit and Word Address Tags 50
bitmap 114
Bitmap Size 117, 118
Bitmap StatistÍcs 115
Browser Properties 104, 108
Bulletin B,oañ72
button bar 75
Button Off60
Buttons 36

c
Cautions 111
cells 1
Change 88
Change after object create 96
Change Object Taç 88
Changing Panels 32
Changing the \ilindow View 80
Character M;ap20/-

lndex

-System_Comm_Status 48

-System_Contrast 47, 48
-System_Day 48

-System_Hoat 46,176
-System_Minute 46, 176

-System_Month 48
-System_Second 46,t76
-System_Year48

1

f - 16 color bitmaps 115
ì¡*' -, 180 degree meter 190

lst Line in File: 148

2

24 hour format 176

3

360 degree meter 190

A
About QUICKDESIGNER 97
Ack Atl button 67
Ack button 67
Action 13,w1,129,137
Active Alarm queue 67
Active Alarms 187
Active lVindow36
Add 53, 137

Add Tag 41
ljust Size 108

'advanced Alarm Settings 64
AdvancedBar Graph 180
Advanced Button 6O l3O, 134, l3g,

159,163, 1gg
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Check 86
Check panel on save 95

circle I l9
Circular Pilot Light 142

Circular Pilot Light States 142

Circular Print Button 132

Circulai Push Button 125

Circular Word Button 137

Clock 46
clock day 47

clock display 175

clock hours 47 .

clock minutes 47
clock month 47
clock seconds 47

CIock System Variables 47

clock year 47
Color Selection 83
C-ommunication Probl ems 72
Communication Status 48
Communications Port 71

Compile to File 27
Compiler 70

Creating an llluminated Push Button

128
Creating States 153

Creating the Alarm Window ó6
Cut 87
Cut Message 56
Cut Object 108

D

Data Display with KeYPad Entry 167

data entry Panel l.7l
- _ ala

Lrata Þntry screËn r / r
Data File 44
Data Format Settings 165

Date Format 57
Date Systern Variables 48

Decimal Positions 166

Default Fields l47,l5O
Default Settings 82
Define Password Button 26

Defîne Values 1.49, 151

Del67

components menu 34
Config Button 56
Configuration 52
contrast setting 47
Contrast System Variable 48
Copy 87
Copy Message 56
Copy Object 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 Iægend Plate 121

Creatinga l¡cal Image DisPlaY 154

Creatinga Local Message DisPlaY

144
Creating a Numeric Data DisPlaY

164
Creating a pilot light 140

Creating a print button 131

Creating a push button 123

Creating a ælector su¡itch 156

Delete 55,86, 89
Delete Folder 106

Delete Object 107, 108

Delete Tag42
Delimiter 148
Deselect All 87
dialog box 2, 77,t21,123,128

illuminated Push button 128

legend plate 121
push button 123

Dim Flashing Colors 93

Disable Beep22
Disable Beeper 22,23
display t
Display Blutton22
Display Device 20
display device status 70
DONE 67
Down 67
download 27,69
DownloadCable 70
Downloadfrom File 27
Download Operation 69
Download Panel 15

Downloading Files 68
Drag'n Drop 1O4

Draw tools 90

':
\å

a Text Display 172

Creatinga
Creating a Word Button 135 Drawing Snap System 82
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E

r:dit
change 88
copy 87
cut 87
delete 89
paste 87
redo 87
undo 87

Edit Buttons 53
Edit Menu 53, 87
Editing Features 83
Editing Nodes 11.0

Editing the Operator 78
Elements 44
ENTER button 171.

Error Message 37
Event lng72
Exit 32
export 28,52,86, 149
export a bitmap L16
Export File Layout Setting 150

G

Getting Started 96
Goto Panel 160
Goto Panel Buttons, Using 16l
Grid Settings 95
Grid Settings Dialog Box 82
Group Objects 89
Grouping objects 79

H

Help 37
HistoricAlarms 187
HMI-CAB-C49 70
HMI-KPN.2OI23
Horizontal Justify It5

I

illuminated push button l, LZg
import 28,52,86, 146
import a bitmap 116
import bitmap 116
Import File Layout Settings 146
Importing and Exporting Panels 86
Initial Screen 21,22
input range 168
intermediate 95
Intemal Tags 46

J
Justification 165
Justify 155

K

Key Assignment, Push Button 127
Keyboard Attached 23
Keypad Assignments 91, 198
Keypad Layout 195
Keypad Names 195
Keypad Tag Display 79,93
KeyPad Title off 168
Keypads 194
Keypads and Alarms 197
Keypads and Numeric Data Entry

196
Keypads Overview 194

F
.dii; .ce Plate l78,lgz

-'file
close 85
exit 86
export 86
import 86
new 84
save 85

File Close 52
File Delete 52
File in Use 37
File menu 51,84
File Menu Buttons 51
File Open 51
File Save 52
File Save As 52
Fill Color 111
Filled 191
Filled/IJnfilled 111
Flashing Colors 93
Float 44
Floating Point 44

I ler 105
Jer Properties 106

Éree Form Addressing 56
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Iæarning QUICKDESIGNER 97
legend plate 3, 130-39, L26,133,

.13Þ39
@re component 3
push button 126,133

Iæns 3
Library 155

Library Browser 94
Library database 102
Library Tour 98
I ilrønr ll/inrlnrw lOlutvt!. t

Line Color 111.

line segrnents 109
Line Style 111

IÆal Image DisplaY 153

I¡cal Message DisPlaY 144

Logged Alarms 187

M

Master Help 97

Numeric Data DisplaY 164
Numeric Data Entry 167

numeric readout 3

o¡i
Object de-select after use 96
Object Properties 107
Object Tag Display 93
Object to fore after move 96
Open 85, 102
operator

^--- - -rf¡t¿uPy t>
delete 79
edit 79
paste 79

operators 1

options menu 36,93
oR 137
Orientation L78,192
Overlap Check 95

PAlarms in a ect 55
menu bar 17,74
menu buttons 18
Message Format 56,63
Meter Colors 193
Military time 176
Mode 138
Model2l
Modify Tag Attributes 88

Momentary 123
monochrome 115
More Button 21
Moving a Circle 119

Moving a Polyline Object 110

Moving a Rectangle 120

MovingText 113

N

New 84, 102
New - \ilord or Bit 51

New at startup 95
New factory units 70
New Folder 105
Ne\r, Project 7, 19
New Project Name 19

node 109
NotificationTags 60

Paintbrush Ll6
Panel ID 85
Panel Name 161
panel operator I
Panel Password 94
Panel Preview 80
Panel Setting 94
Panel settings on New\: 96
panel trigger 25
Panels 10,34
Part Objects 80
Parts 90
Paste 87
Paste Message 56
Pens 184
Period 44
pilot light t,12, t4O
pixels 1

PLCTags 46
PLCType 23
PLC Value 154
polygons 109
polyline 109
Polyline Settings 111
Port Button 24
Port Selector 23
Position Selector 157

Êt'
$,.

Number of Positions 157 Preference Options 95
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Preferences 36, 95
Preview 92

, Print 28
: Prinr Burton23, !3!

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 37
project menu 19
Project Name 20
Project Options 36
Project Setup 7,20
Prompt 88
Protocol Button 24
Purge 42
push button 1,123

o
Queue 187
Queue Button 58

f. o'.¡¡ick Courier Zl
züICK Help 37

Quick Manager 1Z-lB
Quick Tour 6
QUICKDESIGNER 10
QUICKDESIGNER Window 24

R

Readout 3
rectangle 1Z)
Redo 87
Restore Default 149, l5l
Right Mouse Button 75, lO7, l}g

s
Sample Output in File: l5l
Sample Text File 146
Samples 44
Save As 85
Save to Default 149, l5l
Scale44,192- ,e Color l79,lB4
,-ale Range l7g,lB4

Scale Settings 179
screen saver tirneout 22
Scroll Direction lB7

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 165
Simple Print Buttont32
Simple Push ButronlZ5
Simple Word Button 136
Simulat 179
Simulating Panel Objects with

Keypads 197
Size 44
Sizing a Circle 119
Sizing a Polyline Object ttl
Sizing a Rectangle 1.20
Sizing an Object 77
Sizing handles 78
Standard Pilot Light 141
Standard Pilot Light States 142
Standard Print Button 132
Standard Push Button t24
Standard Word Button 136
States 130, 145, 1SS, 1SB
status bar 18, 36,75
Store Library Object BZ
Store Project in Quickpanel 27
Srretch f¡t 115
String 44
style 124, t32,136
Subtract 137
System Button 25
System Tags 46
System Variables 47

T

Tag Attributes 43
Tag Attributes-Ranges 44
TagAttributes-Type 44
TagButtons 41
TagDisplay 79
Tag Expor 45
Tag Import 45
Tag Validation 45
Tag Variable 145, t54
Tags 14, 35,40
Target Display Condition 70
Text Colors 105
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Text Display 172
text format 174
Text Justify.S3
Text Size 83
text tool 113

Tick marks 179,184
Tiling and Drawing Grids 80
Tiling Grid for Objects 81
Tiling Snap System 81

Time Display Settings 175

Time Format 57
to Background 89
io Foreground 89
Toggle 123
tool bar 18
tool box l,76
Tool de-select 95
toolbar 36, 103
Tools 11,45
Tools Menu 90
Touch Button 22
Touch Grid 80
Transfer 105

w
warning message 37
watchdog tag22,?5
window menu 36
Word Alarms 54
word button 1.35

x
xoR r37

z
7nomln92
T:oom Out 1:1 92
7nomto...92

Trend 182
Trend, Face Plate 183
Trend, Pens 184
Trend, Scale Settings 184
Trend, Time-Axis 183
Trigger Tag 168
Trouble Shooting Guide 73

U

Undo 87
Ungroup Objects 89
Up 67
Update Display Device Executable

7t
upgrading 70
Upload2T
Using the Alarm \ilindow 189

v
Value 138
Vertical lustify 115
View 103
View Menu 92
Viewing Keypad Assignments 198

{
h

.L-
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-ïÃñõ-ïMÃNUALI--

POWER

ANALYSIS

BURNER FAILURE

TIME

LEVEL
MIS I

PtS I

SIS Iïsl

=vts I

= I
zts .l

=I

Mlc
Prc

slc
_l!ç_

-

I

PIPING SYMBOLS

*49
# re
0

,-d--,
/F?\

-IH#
e

--{¡--.
F=_F-

ô

0
r---+lr-----¡

IÞ----rlH

*s-.
.-_9-'

,-O+

LOCALLY MOUNTED VENIURI TUBE

OIAPHRAGM. SPRING OPPOSED

CYUNDER, PISTON OPERA'IED

OIAPHRAGM WflH POSITIONER

MANUAL HANOWHEEL OVERRIDE

TO DRAN SYS1EM
(E.G. SHOWN: CLOSED HYDROCARBON DRAIN)

OPEN DRAIN

i__-1GH

l_._.H

INDICATES FLANGEO VALVE
(ÍYPICAL FOR ALL TYPES)

INDICATES BUTT-WELDED, SCRE]WED
OR SOCKET-WELDED VALVE
(TYPICAL FOR ALL TYPES)

PRESSURE TETV VAIVE RUPTUR€ DISC

I
î
Â
Þ

ê
F

o

FOR PRESSURE REUÉF
RUPTURE DISC

fWO INSTRUMENTS
IN THE SAME HOUSING

FOR VACUUM REUEF

o
o
o
o
o
F-IHl'. /r-

g--,
9--,

æ
H'rH

l-_-{)>.:H

HlH

ÆH

l_----ÐKH

BA = BALL V/ILVE

CH = CHECK VALVE

C'A = GATE VALVE

GL = GTOBE VALVE

PL = PLUG VALVE

NE = NEEOLE VALVE

BU = EUTTERFLY VALVE

ST = I' I'IPE LINE STRANER

ST * "f' ÍYPE UNE STRAINER

SOLENOID 2-WAY VALVE

SOLE:NOID 3-WAY VALVE

SOLENOID 4-WAY VALVE

TTIREE WAY VALVE

FOUR WAY VÂLVE

ANGLE VALVE

PRESSURE REOUCING REGULAÎOR
OR FORWARD PRESSURE REGULATOR

PANEL MOUNTED IN
CONTROL ROOM

ÁrihUs
l.----t,<Þl

/Áãù

Yw-,
Ã1

F-+kI-r

BACK PRESSURE RECUI.ATOR TURBINE MEÍER

BEHIND PANEL MOUNTED
IN CONTROL ROOM CHD

+
DIFFERENTIAL PRESSURE
REGULATOR

POSMV€ OISPLACEMENÍ MtrER

INSÍRUMENÏ MOUNTED
ON LOCAL PANEL l---{qH

ff
Ç

o*ik--
n

t-t&=-
l---ãH

¡-r&--{
f
w

æKH
,5
Ä

Ç

PRISSURE REDUCING REGULATOR
WIH EXf€RNAL PRESSURE CONNECTION

PNEUMANC UNE

ELECTRICAL I..EAD

CAPILTAtrY TUBING

VENT TO AIUOSPHERE
A¡¡NUBAR OR PITOÎ ÎUBE

BEHIND PANEL MOUNTED ON
LOCAL PANEL f velr

I c/,tt
TO AI}JOSPHERE

IIYDRAUUC SEAL Þ-----l

È---*--+--l

¡__a_r_--l

æ

O\LIBRATED MEIER RUN ITffTI

ourcK CHANGE nmNq.

LOCAL DISPLAY (DATAUNER)
OR ANNUNCIATOR

F-æ---{ Hor rNsutâTtoN
(€.G. SHOWN: 25mm THICK)

TUBING LINE

HIGH/LOW LEVEL AL\RMS @ COLD INSULAÏON

.(E.G. SHOWN: 25mm TtllCK) SOFfWARE OR DATA LINK
FLOW EI-EMENT (ORrFlCÉ) ç^ PTAIE:

PUSH BUTTON ¡ELECTRICAL (ET), HOT GLYCOL (GT), STEAM (ST)

E1 | HEAT TRACING

æ Hor tNsutAToN
(E.G. SHOWN: 25mm THICK HOT

ffiv r'r.tsut¡ttoN wlTH ELECTRIC HEAT TRACING)

ZJ\t-- 
EXPANS'.N JotNr

,ffi
HAND SWTCH

l-----{

#l
H

è-rlF-l

Al. B

'-üì oR E

HOSE CONNECÏON

BUNO FLAllGE

PIPE CAP

PIPE FI..ANGE

PIPE UNION, NPT

SPEC. EREAK

S'TEAM TRAP

RESTRICTION OR¡RÇE c,/¡ P|,,{TE

FLOW QUANITY INDICATOR

FLOW SIGF{T GLÂSS MONIT.Oß

$-AruS UGI-{T STOP CHECK ANGLE VAL\E
OR CHOKE

VrrLlE c,/w BLEED
Zl.'.^rr* FLEXIBLE HOSE

TIE-IN POINT

LOCAL RESEÍ

@
Ð

@
@
@
@
O'

K-
Kt-
Kr,._,

Kç-

e
FLOW TNDTCATOR (ROTOME-IER ÎYP€)

INTERLOCK
(E.c. sHowN: TNTERLoCK #looA)

PULSATION DAMPER

ÆH STRAIGHTENING VANES

DISTRIEUÍED CONTROL SYSIEM
ffi CURRENT/l%l pRessunE

TR¡ü,ISOUCER

m sPEc^Lw rrEM

Þ CONCENTRIC

PROGRAMMÁBLE LOGIC
CONTROL SYSÎEM

DTSTRTBUTED CONTROL STsTEM (oCS) PANEL
(E.G. SHowN: DcS coNTRoL PANEL #10o)

PROGRAMMABLE LOGIC CONTROL (PLC) PANEL
(8.G. SHoWN: PLC CONTROL PANEL #900)

MOTOR CONTROL CENTRE
(Mcc)

LOW SELECT

REDUCER,/INCREASER

-D-
Þ

ECCENTRIC
REDUCER,/INCREASER

SI,VAGE

CONIC¡L STRAINÉR OR
TEMPORARY SUCÎION STRANER

SPADE/SLIP BLIND

SPECTACLE BUNO NORMAT"LY CLOSEO

SPECTACTE BUND NORMAI.I-Y OPEN

MC

PAL

TE

VIAHL

z

NP tTJ

PRC PSL

VIY

D-MFS-99420-100

APACHE CANADA LIMITED
PÆ/OPAKù

440 East Lake Road,

Poslal Bag*2
A¡¡dñe, Albeña

CanadaT4B2CS

.1478 HP TIAMBURG COMPRESSOR PACKAGE

LECEND

MEC}I.ANICAL FLOWSHEET

No.2()0t)-10.25 I FILE
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GENERAL SPECIFICATIONS

TYPTCAL SER/ICE TEMP. RANGE fC)
S.II'EET HYDROCARBON,

PROPANE REFRIGERA}IT,

FUEL GÂS AND FI.ARE GAS

SiWEET HYDROCARBON,

PROFANÉ REFRIGERAI.IT,

FUEL GÅS AND FLARE OCS

SIVEEÍ HYDROCåRBON.
PROPANE REFRIGERAI,IT,

FUEL GAS ANO FI-ARE GåS

SWEET HYDROCAREON

-29.C TO 260'C

-29'C TO 260'C 300 # RF

-29'C TO 26OC 600 # RF

-29'C TO 260'C 900 # RF

SWEEÍ FM)ROCARBON -29'C TO 26oC 1s00 f RF

SWEEÍ HYDROCARBON -29'C TO 26CC 2500 # RF

GENERAL NOTES (ABBREVTAT|ONS)

AC - AIR CLOSÉS

AO - AIR OPENS

AW - AUTOVENT TRAP

BD - ELOWDOWN

BF _ BUND FLANGE

CBO - COI.ITINUOUS BD

CD - CLOSED DRAIN

CO - CHAIN OPERA'TED

CSC - CAR SFÁL CLOSED

CSO - CAR SEAL OPEN

DC - DM'N CONNECÍION
E8D - EMERGENCY BD
ESD - EMERGENCY SHUTDOWN

Ef - ELECTRICAL HEAT TRACE

FO - FAIL OPEN

FC - FAIL CLOSED

FP - FULL PORÍ
GT - GLYCOL HEAT TRACE

HH - HAIID HOLE

HC - HOSE CONNECTION

L -LOW
LC - LOCK CLOSEo
LO _ LOCK OPEN

TPD - LOW POINT DRAIN

ML - MANUAL LOAOING

MW _ MANWAY

NC - NORMALLY CLOSED
NE - NORMALLY ENERGIZED UNDER OPER. COND,
NO - NORMALLY OPEN
NO _ NORMALLY DE-ENERGIZED UNOER OPER. COND.
PC - PISTON CHECK VALVE

PO - PUMPOUT
PP - PERSONNEL PRO1ECNON

OO - QUICK OPENINC
SC - SAMPLE CONNECTION

SO - SIEAM OUT

SP - SEf POINT

SI - STEATI HEAT TRACE

UG - UNOERGROUND

!ts - VACUUM BREAKER

WC - WATER COLUMN

coMMoD|TY (ABBREVTATTONS)

AC _ ACID GAS

AGF - ACID GAS FI.ARE
AMD . AMINE DRAIN

AV - AruOSPHERIC VÉNTS

BD - BLOWOOWN

c - CAUST|C

CCD - CLOSED CRYOGENIC DRAIN

CHD - CLOSEO HYOROCÂRBON DRAIN

CSD - CLOSEO SOUR DRAIN

CV _ CRYOGENIC VENT

CI,ì,o - CLOSED WA1ER DRAIN

DR - DRAIN (ATMOSPHERIC)

EQL - EQUALIZING

FG - FUEL GAS

FL - FI.ARE

FO - FTIEL OIL

FW - FIRE WA1ER

GD - GLYCOL DR{IN
GL _ GLYCOL

HC - HIGH PRESSURE SÍEAM CONDENSATE

HCL - ¡IYDROCARBON UQUIDS

HCV _ HYDROOARBON VAPOUR

HM - HFÂT MEOIUM

HPF - HICH PRESSURE fLARE
HS - HIGH PRESSURE SfEAM
I/A - INSTRUMENÎ AIR

I,/G - INSIRUMENT GAS

IS - INSTRUMENT SUPPLY
JW - JACKET WATER

K - CHEMICALS

IJM - LEAN AITINE

LC - LOW PRESSURE STEAII CONDENSATE

LO - LUBE OIL

LOO - LUSE OIL DRAIN

LPF - LOW PRESSURE FI.ARE

LPG - LOW PRESSURE GAS

LS - LOW PRESSURE STEAM

MC - MEDIUM PRESSURE STEAM CONOENSA'IE
MS - MEDIUM PRESSURE STE{M
P - PRoCESS GÆ/L|OU|D
PDW - PRODUCED WATER

POo - PACKTNC otL DRA|N,/VENI
POW - POTABLE WATER

PS - SOUR PROCESS GÁS

PSW - SOUR PROCESS WATER

PIV - PROCESS WATER

RAM - RICH l\ltllNÊ
RLRV - REFRIG. LIQUID, REFRIG. VAPOUR
ROD - REFRIG. OIL DRAIN

SO - SEAL OIL

SOD - SEAL OIL DRAIN

UW - UNLITY WATCR

MISCELLANEOUS EOUIPMENT (ABBREVIATIONS) TUBING SIZES

PRESS. R^NNG I.ANSI'I

lso # RF

ACT - ACTUATOR

BLT - BELÍ
BUS - BUSHING
CPL - COUPLING
EM - HEÁT EXCHANGER MOTOR

ES - EXHAUSÍ SILENCER

F- FILTER

FW . FLII/HEEL
H - HEÂÍER
INS - INSUIATION

LUB - LUERICATOR

MIS - MISCELLANEOUS

PIP _ PIPE
PM - PUMP MOTOR

RC - RADIATOR CAP

SB - SPECTACLE BUND
SHF - SHATT
SHV - SHEAVE

SP - SPACER

PIPE SIZES

t+
17

21

27
33
48
60
89
lr4
16E
219
273
321
356
406
457
508
610
914
1067

NôTES:

NPS - NOMINAL PIPE SIZE

coMMoprw

PIPE AREA

PIPE NUMBER

METRTC lMe üe MErRlc METRIC

o_0 0,0. NPS o.p. Dt!fmm) 0XcH.) (lNcH.) (mmì (-t)
A

B

c

3
6
I
IJ
19
25

1/8'
1 /4"
3/8"
1 /2'
s/4'

1 /+'
3/8'
1/2'

I
r0
t5
20
25
40
50
80
100
150
200
250
300
350
400
{50
500
600
900
1050

D

3/+'
1'
t-1 /2'
2'
3'

b
8'
to'
t2'
t4'
l6'
1E'
20'
24'
36'
42'

F

H

STR - STARI€R (ELECTRIC,/PNUEMATIC)

T - TANK
TSS - TEMPORARY SUCIION SCREEN

ruS - TUBING

IIPEIIZE

sKtp EpcÉ ---l

PIPE SIZE

SKID-EOCE

MFS SERIES

EôUIPMENT NUMBER

ASSOCIATED MECHANICAL
FLOWSHEET

EOUIPMENT NUMBER

ASSOCIAÍED MECHANICAL
FLOWSHEFT

TYPICAL PIPE IDENTIFICATION-

COUPRESSED AIR AND
UNUTT WAÍER

ORAIN SYS1EM PIPING

GLYCOL

SOUR HYDROCARSON.

RICH AMINE AND
SOUR ITATER

SOUR HYDROCARBON.

RICH ÁMINE AND
SOUR II/AÍER

SOUR HYDROCARBON,

RICH AMINE AND
SOUR WATER

SOUR HYDROCARBON

SOUR HYDROCARBON

SOUR HìOROCARBON

SIVEEÍ HYOROCARBON.

PROPAI.{E REFRIGERANT

SWEFT HYDROCARBON,

PROPA'{E REFRIGERANT

SìWEEr HYOROCÊfiBON.
PROPANE REFRIGERAIIT

SWEET I-{YDROCARBON

SWE6T HYDROCARBON

SwEET |-|\OROC.ÂRBON

oc ro 38'c

5'C 10 Is.C

150 # RF

lso # RF

r5o # RF TO
rsoo # RF

TYPICAL PIPE FLAGS
J

K

AS

BS

CS

DS

ES

FS

AL

8L

CL

AC

BC

cc

1.21 MPo O 177"C

-29'C TO 260C l5O # RF

-29'C TO 26OC 30O # RF

-29'C TO 26OC 600 # RF

-29'C TO 26OC 900 # RF

-29'C TO 26OC 1500 t RF

-29'C TO 260'C 2500 # RF

-¿16'C TO 66'C r5o # RF

-46.c To 66'C 300 # RF

-46'C TO 66'C 600 # RF

-18{C TO 66'C rso # RF

-18{C TO 66'C 300 # RF

-18.fC TO 66C 600 f RF

TYPICAL VALVE IDENTIFICATION

PTP|NG CI¡SS

T-82(}
DEETHANIZER

...mrn O.0. x ...mm S/S

.... kPo @ ... 'C, -..mm C.À

... m3/ë

... m3lh

... kw

... kr,Y @ v/ø/H4

S.R.: YES,/NO, X-RAY: FTJLL,/1OOISP..O*

INSUI.,ANOry

PIPE SIZE

MODTFTER (OPflON)

S - SOUR

L - LOW ÍEMP.
C = CRYOGENIC

PNOPAKT
440 East Lake Road,

Postal Bag#2
Nrdrto, Albeña

Canada T4B 2C3

Á! B, C, D. E,

F, H. J, K,
AS. BS. CS,
DS. ES. FS.
AL. Bt- Ct,
Æ, BC. CC.

VALVE TYPE

GA - GATE

GL-
cH-
PL-
BA-
NE-
BU-
sr-

GLOBE

CHECK
PLUG

BALL
NEEDLE

BUTIERFLY
STRAINER SPECIAL DESIGNATORS

END CONNECTIONS END CONNECTONS
GATE.GLOBE.BALL OR BUTTERFLY VALVE CHECK VALVES

têtlElrzg
-a.al¡'-)

aNS|_8ÄIINC
1-
3-
6-
8-
9-
15-
25-
60-

r50
300
600
800 API

900
1 500
2500
6000

O - RAISED FACE (HANOWHEEL OR LEVER)
I - RAISEO FACE (GEAR OPEMTOR)
2 - RING JOINT (HANDWHEEL OR LEVER)

3 - RING JOINT (GEAR OPERATOR)

4 - BUTTWELD (HANOWHEEL OR LÉVER)

5 - BUTÍWELO (GEAR OPERATOR)

6 - SOCKET WELO

7 - SOCKET WELD x IIIREADED

6 - THREAÐEO

YALVE IEIU
SIAI.IDARD
SOUR
CORROSfvE
LOW TEMPERATURE

LOW IEMP. SOUR

LOW IEMP. CORROSÍVE

STEAM SERVICE

-30'c T0 -46"C

0-
t-
2-
3-
4-
5-
6-
7-
E-
9-s-
T-
P-

RAISEO FACE SWNG
RAISED FACE NLT DISK
RAISEO FACE PISTON
RING JOINT SWNG
RING JOINT TLI DISK
RING JOINT PISTON

socKEr WELD (HOR|Z. FIOW)
socKEr WELD (!ERT. FLow)
THREA0Eo (HOR|Z. FLOW)

THREADED (\€R1. FLOW)

BUÎTWELO SWNG
BUT1WELO NLf OISK

BUIIWELD PISTON

TyPrcAL EOUTPMENT IDENTIF|çATION

TAG No:

DESCRIPIION:

DIMENSIONS:

DESIGN PRESSURE O OESIGN ÍEMP., CORROS. AIIOIVANCE:

GAS FLOIV RAIES:

UOUID FLOIV MTES:

DUÎIES:

MOTOR POWER:

SÍRESS RELIEVING A¡ID X-MY

Iì4AKE At'lD MODEk

APACHE CANADA LIMITED

o-
1-
2-
J-
4-
5-
6-
7-
6-

]
CRYOGENTC A80VE -101'C
CRYOGENIC ABOVE -184'C

9 - SIA|NLESS SÍEEL BODY v CORRoSTVE TR|M

E-300

o4 E-300

: LE I $ï-o; o-urs-9942o-1oo sHT. 2 0F 11
t. 8Y

r
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f,178 HP }ÙAMBURG COMPRESSOR PACKAGE

EQUIPMENT AI{D ENCINE CONNEC'ÍION INDEX
MECHANICAL FLOWSHEET

(¡ENFRAL NOTES GLNERAL NOIES OP
)AlE: 2000.10.25 l:.+3oñ FILE N^ME: .l:\iôhiEe\Dwc\qq42.

ENGINE CONNECTION INDEX EQUIPMENÎ INDEX

A, S.A.E NUMBER OO FLYWHEEL HOUSING

B. TIMING HOLE PAD

C. ENGINE WATER DRAIN

D. GOVERNOR, HYDRAULIC

E. SAFETY GUARO

F. LUBE Ott DTPSTTCK (BoTH S|DES)

G. LUBE OIL FILLER

H. LUBE OIL STRAINER

J. AIR/GAS MOTORIZED PRE-LUBE PUMP

K. LUBE OIL FILÎER ASSEMBLY (SHIPPED LOOSE)

L. CRANKCASE EREATHER (2)

M. ArR CLEANERS (2)

P. MANUAL BARRING DEVICE

Q, ENGINE LEVELING BOLTS (4) 1.OO-8 UNC-28 THRTAD

R. 24.00 [610] LONG FLEXTBLE MEÍAL HOSE (SHrPpE0 LoosE)

s. 24.00 [610] LONG FLEXTELE MEI-AL HOSE (SHTPPED LOOSE)

T. GOVERNOR SPEED CONÎROL HAND LEVER

U. THROTTLE LEVER

V. LUBE OIL COOLER ASSÊMBLY (SHIPPED TOOSE)

W. FLEXIBLE EXHAUST CONNECÎION (SHIPPEO LOOSE)

x. 24.00 [610] LONG FLEXTBLE MErAL HOSE (SHIPPED LOOSE)

UU. PNUEMATIC CONTROL PANEL CONSISTING OT STARÍ.

SÍOP. PRELUBE, AND SAFETY RESET.

XX. CEC IGNITION MODULE

BA. DETONATION SENSING MODULE (DSM) (SHIPPED LOOSE)

CA. DSM FILTER (SHIPPED LOOSE)

I. NATURAL GAS INLEI 2.OO-11.5 N.P.T.

NOTE: FLEXIBLE CoNNECTION REQUIRED Al THE FUEL INLEr

LOCATTON(S) TO TSOLATE ENctNE V|BRAT|ON FROM FUEL ptptNc.

LOCA'IE AS CLOSE TO ENGINE AS POSSIBLE.

2. STARTING MOTOR PAD .625-,I I UNC-28 TAP THRU 3 HOLES FOR

STARTING MOTOR WITH S.A.E. NUMBER 3 MOUN]-ING FLANGE,

4. JACKET WATER OUTLET FLANGE. (SEE VIEW OF FLANGE)

5. FRONT L|FT|NG EYES 3-00 [76] DtA. HOIE.

6. REAR LrFTrNc EYES 3,o0 [76] DtA. HoLE.

8. CRANKSHAFT puLLEy - (2) e.88 [2s1] NOMTNAL DTAMETER

x .500 [13] wtDE s.A.E. AUIOMOTTVE GROOVES.

9. .88 [22] DIAMETER - 12 ENCTNE MOUNT|NG HOLES.

10. LUBE OIL DRAIN 2.OO-.I I.5 N.P.T.

11. .75-10 UNC-28 TAp 1.25 [32] DEEP, 12 HOLES E0UALLY SPACED.

12. .75-10 UNC-28 TAP 1.25 [32] DEEP, 12 HOLES EQUALLY SPACED.

13..625-11 UNC-28 TAp r.O0 [25] DEEP, 12 HOLES EQUALLY SPACED.

14. .250 [6] NOMTNAL DTAMETER TUBE,. A|R/GAS VENT CONNECnON.

(sEE vrEw 'A) (sEE NoTE 1)

ls. .2s0 [6] NOMTNAL DTAMETER IUBE, AtR/cAS SUppLy CONNECTTON.

(sEE vrEw 'h')

r6. .J75-18 N.p.T. AIR/GAS PRELUBE SUppLy CONNECT|oN.

17. .250 [6] NOM|NAI D|AMETER TUBE, AtR/cAS START CONNECTTON.

(sEE vrEvv '4")

18. LUAE OIL STRAINER INLE-Í FROM LUBE OIL FILTER,

2.OO RAISED FACE 15O LB. A.N.S.I, WELD NECK FLANGE.

19. JACKET WATER INLET FLANGE, 2 PLACES, (SEE VIEW OF FLANGE)

22, LUEE OIL FILTER INLET FROM LUBE OIL COOLER ASSEMBLY,

2.OO RAISED FACE 150 LB. A.N.S.I. FLANGE.

23. LUBE OIL FILTER OUTLET TO ENGINE LUBE OIL STAINER,

2.OO RAISED FACE 150 LB. A.N.S.I. FIANGE.

24..56 [14] DTAMTTER - 4 PLACES EQUALLY SPACED tN MOUNnNG

FEET FOR LUBE OIL FILTER MOUNTING.

25. EXHAUST OUTLET FLANGE - FITS 8.OO FLAT FACE 125 LB.

A.N.S.|. CAST IRON PIPE FLANGE. NOTE: EXHAUST SYSTEM

MUST SUPPORT ITS OWN WEIGHT BEYOND THIS POINT.

27. AUXILIARY WATER INLET FROM COOLING SYSTEM,

2.50 125 LB. A.N.S.|. Fr.ANGt,

28. 375-18 N.p.T. AtRlcAS PRE-LUBE MOTOR EXHAUST.

(sEE NOÏE 1)

NOTE 1: ALL cAS VENTED AND/OR DISCHARCED FROM ENctNE EOU|PMENI

SHOULD BE PIPED TO A SAFE AREA TO MEEÍ APPLICABLE CODES.

NOTE 2. ROTATIONS ARE VIEWED FROM FLYì/VHEEL END.

53. LUBE OIL COOLER ASSEMBLY OUTLET TO LUBE OIL FILTER. 2.OO RAISED FACE

I50 LB. A.N.S,I. FLANGE.

34. PRESSURE REGULATING VALVE OUTLEÍ ON LUBE OIL COOLER ASSEMBLY TO

ENGINE OIL PAN. 1.50 RAISED FACE 150 LB, A.N.S.I. FLANGE,

35. AUXILIARY WATER INLET AT LUBE OIL COOLER ASSEMBLY,

2,50 FLAT FACE 125 LB. A.N.S.I. FLANGE.

36. AUXILIARY WATER OUTLET AT LUEE OIL COOLER ASSEMBLY TO THERMOSTAÎIC

VALVE AND COOLING SYSTEM, 2.5O FLAT FACE I25 LB. A-N.S.I. FLANGE.

37..69 x 1.25 [18 x 32] SLOT - 4 PLACES FOR LUBE OtL COOLER

ASSEMELY MOUNÏNG.

58. AUXILIARY WATER BYPASS CONNECTION FROM LUBE OIL COOLER.

2.OO FLAT FACE I25 LB A.N.S.I. FLANGE.

39. .750-14 N.P.T. AUXILIARY WATER CONNECTION FROM EXPANSION TANK.

40. CLEARANCE REQUIRED TO REMOVE LUBE CIL FILTER ELEMENT.

41. AUXILIARY WATER OUTLET TO LUBE OIL COOLER ASSEMBLY.

I.5O FLAT 150 LB. A.N.S.I. FLANGE,

42. LUBE OIL INLTT FROM PRESSURE REGULATING VALVE ON LUBE OIL COOLER

ASSEMBLY, I.5O LAP JOINÎ 150 LB. A.N.S.I. FLANGE WITH STUB END.

43. LUBE OIL OUTLFT TO LUBE OIL COOLER ASSEMBLY. 2,OO LAP JOINT

15O LB A.N.S.I. FLANGE WITH STUB END.

44. LUBE OIL COOLER ASSEMBLY INLEI 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

.125-27 N.p.T. 6 PLACES (4 OtL, 2 A|R.XSEE V|EW "8")

55. ENGINE IGNIÎION POWER JUNCTION BOX 24 VOLT DC.

56. ENGINE TEMPERATURE CONNECTION POINTS. THTRMOCOUPLE

TYPE K, AND CUSIOM CONTROLS JUNCTION BOX.

57. FRONÏ FACE OF CRANKCASE.

59. DSM FILTER SIGNAL INPUT. INCLUDES 1 1 FOOT LONG CABLE.

60. DSM FILTER SIGNAL OUTPUT. INCLUDES I 5 FOOI LONC CABLE.

61. DSM FILTER POWER INPUT.

62, DSM SIGNAL INPUT- FROM CONNECTION 60,

63. DSM POWER INPUT.

64. DSM SIGNAL OUTPUT. INCLUDES 15 FOOT LONG CABLE.

65. .31-18 UNC_2A 4 PLACES, FOR MOUNTING DSM.

66, .31-18 UNC-2A 4 PLACES. FOR MOUNTING DSM FILTER.

4.03 [102] DrA. FoR 4.O0 [102] o.D.

TUBE, 4-53 [l15] DrA.-.25 [6] DEEP

FOR 4.00 P|PE OR 4.50 [114] o.D.

TUBE, .72 [18] FLANGE THÍCKNESS

5.06 [12s] DrA. FoR 5.oo [127] o.D.

TUBE, s.se [142] DrA.-.2s [6] DEEP

FOR 5.oo P|PE OR s.so [140] O.D.

fuBE, .72 [18] FTANGE THTCKNESS

VIEW OF JACKET WATER INLET FTANGE

SCALE: l:2

I

VIEW OF JACKET WATER OUTLET FLANGE

SCALE: 1:2

APACHE CANADA LIMITED
PNOPAKû

44O EastLake Road,

Postal Bag#2
Aidrie, AÍbe¡la

CanadaT4B 2c3

\FL!Y\MFS- 9S,t20- 1 00-03.d*o ô^
llD-MFS-g9420-1 00BY DATE CKD ENG

{



L00- ,t -Rs- OVED

TEAS BUILT- PTR CIJTNÍ RMSIONS

ct tFNr RFustoils
Y
r1FÀç BlfltT

l¿178 HP HAI¡BURG COMPRESSOR PACI(ÅCE

COMPRESSOR

T¡ECHANICAL FLOWSHEET
RF-tSSt lFn FOP COt¡çIRlI"-lt0N

ENP f)PffiGENFRAL I{OTES

v-l00
lst STAGE SUCTION SCRUBBER
SlJmm O.D. x 'l930mm S,/S
4516 kPoq @ -28'C/149'C

v-l1()
2nd STAGE SUcIoN SCRUBBER
66Omm 0.0. x 1626mm 5/S

4516 kPog @ -28'C/1+9'e
C.A.: J.zmm

FULL X_RAY, PWHT
c/w 3161 SS MESH MIST EXTRACTOR

KC-101
1st STAGE COMPRESSOR CYLINDER

DRESSER-RAND 38'lmm 0
341J kPoq MAIIP

v-120
3Td STAGE SUCÏON SCRUBBER
508mm O.O. x 1473mm S,/S
9067 kPoq @ -28'C,/149'C

v-l21
lst STAGE SUCION BOTTLE

6lomm O.O. x l778mm S,/S
4516 kPog @ -28'C/149'C

C.A.: 5.2mm
FULL X-RAY, PffiT

KC-103
3rd STAGE COMPRESSOR CYLINDER

DRESSER-RAND 152mm Ø

1J273 kPog MA$/P

v-122
1st STAGE DISCHARGE BOTTLE
457mm 0.0. x 2235mm S/S

4447 kPog @ -28'C/176'C
C.A.: J.2mm

FULL X-RAY. PWHT

y-f23
2nd STAGE SUCTION BOTTLE
457mm O.D. x 91 4mm S/S

4516 kPo @ -2g',C/149rc
C.A.: J.2mm

FULL X-RAY, PW-IT

v-12+
2nd STAGE DISCHARGE BOTTLE
406mm O.D. x 1o16mm S/S

89OB kPo @ -28'C,/176C
C.A-: 3.2mm

FULL X-RAY, PWHT

v-125
3rd STAGE SUCTION BOTÏLE
4o6mm O.D. x 91,tmm S,/S
9067 kPog @ -28c/149'c

C.A.: 3.2mm
FULL X-RAY, PWHT

v-126
3rd STAGE DISCHARGE BOTT.LE
356mm O.D. x 10l6mm S/S
11J77 kPoq @ -28'C/176'C

C.A.: J.2mm
FULL X-RAÍ PWHT

c/w 3161 SS MESH PAD MIST EXTRACTOR

Kc-102
2nd STAGE COMPRESSOR CYLINDER

DRESSER-RAND 241mm ø
8722 kPog MAITP

C.A.: 3.2mm
FUIL X-RAY, PWHTC.A.: 3.zmm

FULL X-RAY, PWHÏ
c/w 316L SS MESH MIST EXIRACTOR

AC-210
lst STAGE INTERCOOLER

DUTY: 277 kW

ac=211 
^c-21? 'zn¿ st¡ce l¡ltrncool-ER ¡¡d-SIACg-qlEBegAÉB

DUTY: 376 klV DUTY 316 kW
11577 kPog @ -28'C/176'C

C.A.: Omm, 3O4L SS
4447 kPog @ -28'C/176'c

C.A.: Omm, 3O4L SS

8908 kPog @ -28'C/176'C
C.A.: omm, 3041 SS

I l4-150
l-- 05 t/P-219

f-
I

I

I

I

I{

60'c 50'c

.l f-

1 68-600

1 68-

P-001 3

tNst33-
3000

TO
PUMP

o
@

Ith
(l)

I
N
o

I
ô-T

I

I

I

I

I

I

I

t3o0

49419

I

ô
I

.L

68-
P-004-BS-l 68

SET @

t80'c

| 70'c | 7o'c 80'c
68

114

LPD

P-009-DS-89

48-900 P-Olo-DSS-48

150

@

I AC-212

il
v

HP FTÀRE

v-125v-t 23

v-121
INLEÍ GAS t9-

FC

v- 126
I

J

+57
HLL

234
NLL

v-12+@-,

jå3- 3å3,

elvt
l,n-' 300

FC

745
HLL

254
NLL

t

v-122
ttlot*
øl<f

v-t 20
6l
ml

*
øl<l

v-110

v-1 00
6,
dl

+

*1

l9ÐonÐ
o_L
lo

atrOño

I
I

)
(

I

)
(

33-
900

-t -'t

-l @ ffi
@

Øt
dl
-+
Øl<l

27 NPÏ
LPO

27 NPT
LPD

T
I

SET @
2300.
kPogf

*.81
SET @^
1 63'C T SET @

1 0200
kPoq I

@ sEr @
9200.
kPos I

sEf @
5070
kPog t

srr @
2900
kPogf

@(o

I
UI
@

IÐoo
I

CL

I srro I
7800
kPos 1

il

a$;
EI

:l

6970.
kPosf

lOOZ BLOCKED

lOOZ BLOCKED
FLOW SET @

3412 kPog

FLOW SET @

lOOZ BLOCKED
FLOW SrÍ (D f -(õTrlrD-F6-urúo-rlrþ - I lJåJt +

51

8720 48-
900l-@ûßTof OF ã-urilortrd)l 89-

150 l- lõtj-rsDE -oF-BUj-LDIN-NGfl

I

60-
150 F

1 14-
1500 11

HPV

68 HPV
60-
300 r 114-

900
HPV

+8-
600

600

r_J
r
I

I
I

L

t/^

-J r-J
t/A'( 114- |1500 I

t/^ L J
L P-010-DSS-89

OUTLET GAS

14-

aaill

l6o0

I

I

I

14-
1 4-900 P-007-CS-1 1+

HCL DRAIN

!9+48

APACHE CANADA LIMITED
PNOPAKT

U0 East Lâke Road,

Postdl Bag#2
AÍrdñe, Albefta

Canada T4B 2C3

D-MFS-99+20-1 00
19\DWG\99¡1 l\FLt¡,t\ MFS-9942()- t 00-0.+-dwo No. REVtSTON

(



(

1478 HP HAMBURG COMPRESSOR PACKAGE

ENGINE FUEL START CåS

MECHANICAL FLOWSHCEÍ

INSUIATION 457mm O.D.
NOTE 5

TG" E¡VE

I recrr

1^_"

ll^^
ENGINE SPEED SIGNAL

I
I

I
356- 1 25

FF

356-1 25

KS-225

NOTE

96C

2r9-r50#
FF

KD-2oo 
LHS cARBURAToR

ENEE!ì|ZE @ ¡9_&Pu_

srR-227

VENÍ ÏO
HEADER

CONTROL

SEE THERMOCOUPLE
JUNCTION BOX
DrrArL 'c'

rc_ _ _:

sEt @^
66'C I

SET
63'C "i

THERMOCOUPLE JUNCTION BOX

DETAIL 'C,

COOLING AIR/t-\-_

I

I

I

I

I

1

RECIRC
AR

N

T
I

I

I

I

I

I

I

-J

MOUNTING
ERACKET

rñ
lY0/l

IN_LINE
LUBRICATOR @PRELUBE

PUMP

P-226

13mm TUBING

AIR/GAS VENT

1320 1275

T
I

I

I

I

I

NOTE 3
OETAIL 

,A'

DFTAIL 'B'

r

M^226

DETAIL 
,8,

PRELUBE MOTOR

BY WAUKESHA

DFTAIL A'

PRE-LU -l t-- -t
I

I

SIGNAL
ADJ fIM

I orrrul 'a'

1O34 kPog
MAXIMUM

SUPPLY PRESSURE F-220

Fc-007-A-60

1034 kPog
MAX. SUPPLY PRESSURE

730
RPM

700
RPM

MANUAL

L

L SET O^
66'C I

sgt @^
63'C I

SET @
2 MIN

-.l
I

I

I
I

tt

"t
SET
90'cFG

SIGNAL21rnm TUBING SET @
172 kPo

48x33

Æ\
^@

Y
o-o
æ.(¡-

T
{nUY

I

( MANUAL
SELECT

NOTE 1f)n
I

I
@oo
IoL

-@ CRANK
SIGNAL

MOUNÏ

trON

APACHE CANADA LIMITED
PEOPNCù

44A East Lake Road,

Postal Bag #2

Alrd¡le, Albeda

CanaclaT4B2CS

o4 Ptc- 100

PRV VENÏS 09

FO

l-ì
ll
ll
ll
tl
il
t,
il
¡

VENT TO
ATM, SEE
NOTE 4

€

ll
tl
tl
ll
ll(,,

1

LPD

t

I

I

L
(Ð
ENG.

I

I

I

,å.
Q-e)
ENG.

I

I

I

I
GÐ
ENG.
JW

I

I

I

A
aÐ

ENG
0tL MANIFOLD

RHS

CYLINDER

I

t
I

é'_-r.ålqy qgi

MANIFOLD TEMP
LHS (orY. 1 2)

KILL

O

SEI @
241 kPoq

PURGE GAS09

F-220
FUEL GAS FILTER

HEAo rlNE 3a5-AP 7oç-1-1/2"
1724 kPoq @ 93'C

c/w 7O-C FILTER ELEMENT

P-226,/M-226
ENGINE PRELUBE PUMP

GAS DRIVEN MOTOR
c/w ENGINE

Kp-200
COMPRESSOR DRIVER

WAUKESHA 7O42GL
1478 BHP @ 12OO RPM

54'C INTERCOOLER INLTT TEMPERATURE

sT]q-227
ENCINE STARTER
TDI TURBO TWIN

M,/N T1 r28 PrN T1 12-60001-BlR
¡0.425 sm5,/min @ 827 kPog

KS*225
COMPRESSQR SILENCER
MOOEL: JAT-1a-S012

CRITICAL GRADE SILENCER
556mm-125# |N/oUT

D-MFS-gg420- 1 00 SHT.

|+

o



1¿178 HP HAI¡IBURG COMPRESSOR PACKAGE

GLYCOL COOUNG slSTSM
MECHANICAL FLOWSHEEI

96.5
DUïY: 4.Ol mm

kPog MAWP
Bru/fi (117.4 kw/hr)

96.5
DUTY: 0.775mm

kPoq MAWP
Bfu/hr (22.7 kw/hr)

AC-220
ENGINE JW COOLER

T-23sA/T-23s8
ENGINE JW/AW SURGE TANK

160/74 L CAPACITY
96.5 kPog MAWP

AC-230
ENGINE AW COOTER

E_L{1
ENGINE OIL COOLER

c/w ENGINE

-l

27mm

Omm C.A. omm C.A.

6mm TUBING (TYP

sfr
48

@
kPog

SET GÐ

48 kPog

NOTE 1
@ -{ F- @

læiDl
I 

eurt-orr.rc
OF

PROPAK WAUKESHA

NOTE

- 
1ô8 STD PIPE
STUB ACCESS
coDE 4342

60-150 FF

168-125# ANSI
EITHER SIDE
(CHECK COOLER

NOZZLES)
U¿

AC-220

AC-230

168-l50

168-150

150

150

I
F
I
f-

I
l-
J.

GI Ð

FFz
tPD

4,

-4- * 
CRANKSHAFT

-KÈ20A

LPD

LPO,

LB.

2

LPD

73- 1

E-241 COOLER'

COMPRESSOR OIL
COOLER

APACHE CANADA LIMITED
PNOPAKù

tUO East Lake Road,

Postal Bag#2
Atuúía, Alberta

@nadaT4g 2Cs

T-235A T-2358

TI

E-277o8

E-277 OB

D-MFS-99420-1 00

{
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1478 HP HÂM8URG COMPRESSOR PACKAGE

ENGINE UNLMES
MECHANICAL FLOWSHEEÍ

_ 3â¡- __^ E-241
ENGI_J.IE ,oll FILTER ENctNf OtL CoOLER

"1ry-FN9!l!r -ìlw ENGINESHIPLOOSE ËnrpUOOSE

KD-200
COMPRESSOR DRIVER
WAUKESHA L7O42GI

1478 HP (Ð 1200 RPM

F-256
ENGINE OIL SÍRAINER

c/w MAGNEIIC FILTER ELEMENT
(SEE NOTE 1)

F-261
OIL SUPPLY FILTER

BALDWIN 8F914 HOUSING

P-250
ENGINE OIt PUMP

c/w ENGINE

Èrot¡ P-4q0.
ENGINE LÜ-BFõìL SUPPLY PNEUMAIIC.DIAPHRAG¡ ?=UMP
fu*Kiñffiñ-AL;ZõRANE wTLDEN T2 M//N: MAB//BN/BN/ABN
slRUcTuRE (4251) (RHS) 7s L/MIN

ATM. DESIGN
c/w BALDW|N 8F915 FILTER ELEMENT

ET
6

@+'cl
@l'cl

@:r,r,
(þu,r.

1

SET @

7O kPog 1

1

SET @

138 kPo nl VENT
OUTSIDEÊ.

Eo

@

172 kPog

\ E

P-260

-És
o(o

I

Ir)oo
IoJ

33

Oz

PNOPAKÉ.
lUO East Lakê Ræd,

Postal Bag#2
A¡úde,Albefta

Canada T4B 2C3

r:'00

fDr,r)

.Liol

Æî\
Aq9
c/w ENGINE

o8

t{r
ol

F-253

P-2,þ9

E¿LL

21 NPT
SKID EDGE

APACHE CANADA LIMITED

D-MFS-99420-100 1

I,



Ç

l¡t7E HP HAI,IBURG COMPRESSOR PACI(AGE

SOUR GAS COMPRESSOR-COMPRESSOR FRAI¡E OIL IT GLYCOL

IIECHANICAL FLOYVSHEEÍ

É-277
COMPRESSOR OIL COOLER

SHELL & TUEE
(OlL) SHELL SIDE: 2068 kPog MAWP
(otL) TUBESTDE: 1O34 kPog MAWP'DUTr: 2l kW (1230 BTU/MIN)

K-200
SOUR GAS COMPRESSOR
DRESSER RAND 6HOS3
1506 kW, @ 1200 RPM

60,000 Ib MAX ROD LOAD

800 L
INTEGRAL WIÏH SKID

F-25o F;,4o
COMPRESSOF-RUÑNING FÍLTER LUBE OIL SUPPLY FILIER

- 
in ¿oMPREssoR BALDWIN BF9l4

FULL FLOW CAPACITY c/w BALDV'/IN 8F915 FILTER ELEMENÍ

t-270
COMPRESSOR LUBE OIL SUPPLY

TANK INTEGRAL WITH CRANE
slRUCruRE (4251) (LHS)

ATM. DESIGN

WILOEN
GAS M L/MIN

WILDEN T2 N/AB N

SEÍ@ SET@
276 F 241 kPoq, F

AV-004-A-48 ABS TUBING

NOTE 2 SLOPE UP TO COOLER NOTE 2

PRELUBE
SIGNAL ,w DETAIL 'B'

VENT

@
ÁDJUSÏA8LE
TIMER
sfi c,
2 min

SFf @

82'C, R

K-200
o
z
¡02
F

SET @

77'C, R

t/^

o
@

ro+
SEE

NOTE I
DETAIL 'A

t/^

3 P-276

P-270

@

LO-01 5-A-48
21

oo
oo

F-270

89-150 RF 89-150 RF

VENT TO
ATM. BETWEEN CYLINDERS (RHS) Sfl @ SFT

'l.2 ips1.5
@
ips

TE-IN FOR P1-28f

TIE_IN
LUBE OIL SUPPLY HERE

WASTE OIL
PUMP OUÏ

+8-
3000

DEÍAIL 'A'

LUBE OIL SUPPLY CONNECTION OETAIL .8,

COUPLING END OF COMPRÉSSOR

APACHE CANADA LIMIÏED
PNOPAKù

440 East Lake Road,

Postal Bag #2
Nrdríe, Albada

Canada T4B 2C3

VENT 05

2lrnm NPT

r-270

f-1 09

07

1-284

06

o6
E-277

SHT. 8 OF 11D-MFS-gg420- 1 00

=
à
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CHE(:KLIIIIFNÍ PF\'çINNç

Þn
AS BUIIÍ

1¡T78 HP HAMBURG COMPRESSOR PACKAGE

CYIINDER & PACKING LUBRICÂTION

MECHANICAL FLOWSHEET
slY 5trRF-IçSIIFÍI FOR CONSIRUCIION rt)p DPtqq lFn FoR collçtRuclrÈ.¿ ¡fv.

5

zTr ¿I

c

l¡vw

cD

END VIEIT

04

l-265 08

2

(2s
kPoq
ps¡g)

HI

SET @
172

14NE 1 4CH

SEf @
70 kPoq, F

(10 psig)

o5

T-130
PACKING VENT & DRAIN SEAL POf- 7z¡mm o.D. x 813mm s/S

101 kPog DESIGN

STG 5
THRoW#4

sïG 2
T|-I

STG 1

THROW #1

rHRow#4

sFr (D -@41 kPog
(6 psiq)

c/w CoMPRESSOR
WIRED BY PROPAKTOP VIEW

SET @

69 kPog, R @-TOW

81
TO BLDC EAVE

-@ -@
TOX T-130

2

WASTE OIL
TANK

DISTANCE PIECE EVACUATION SYSÏEM

PNOPAKT
44O East LaRe Road,

Postd Bag #2
Aird¡iø, Nberta

Canada T4B 2C3

APACHE CANADA LIMITED

:ALE I RIn: o-urs-99420-1oo SHT. 9 OF II
ENGô- REVtStON\MFS-99420- I OO-O9.dwo

t:

TOF

sorroM ÌoP

A)

*B)
FL.ÀNGE CONN-INLET fOP & DISCHARGE SOTTOM.

t/4* NP't PACKTNG LUBÊ CONN.-ÍOP.
1/4' NPl PACKTNG VENT/ORATN CONN.-E¡oTTOM

3/4' NPf DtStANCe PlÊCÊ DRA|N CONN.-BOIIOM.
1/4" NPf CYL BORE LUBE CONN.-TOP,

r/4" NPT CyL BORE LUoE CONN.-ÊOTÍOM.
3/4" NPT YOKE VENI CONN.-ÎOP.

I/8. NPT WCP HEAO VENT TO

NON-HAZARDOUS ARÊA-TOP OR BOfTOM.

1/8" NPT WCP ROo PKG. !€Nl TO

NON-HAZARDOUS AREA -ÎOP OR BOTIOM.

T) r/8" NPT CREASÉ FrTÍrNG.

W) I,/4. NPf OISTANCE PIECE PURGE-TOP.

X) 1,/4" NPT PACKING PURGE CONN.-TOP.

WBX
r/4"NPT r/4"NPr 1/4"NPT

1/,+'NP'l
PACKINC

ORAIN

c)
D)

*. E)

*F)
G)

R)

s)

PURGEO PRESSURE
PACKINC

(sEÊ DÊTA|L 'C')

orsf, PrEcE

25 NPI

OETAIL "C.
PURGE FRESSURE PACKING TIETAIL:

Nls

.25 NPT
PURG€

NOTE: PROPAK COMP. SERVICEMAN TO
DOUBLE CHECK LOCATIONS OF
IA-X) PRIOR TO HOOK-UP.

DETAIL A *ÈY D'RESSER-RAND DETAIL B
OISTANCE PIECE INTERNAL TUBINC (SOUR SERVCE)

J/1'NPT

s

D

J=

lENT

DISÎ PIECE
DRAIN

toP

80TloM DtsrANcE PrEcE CONNECTToNS orPrC^L)

WIPER
PACKING
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1478 HP HAMBURG COMPRESSOR PACI(AG€

CONTROL PA¡¡EL, COUPUNG AND ORI!'E DEÍAIIs
MECHANICAL FLOWSHEET

tlP t)P
RIn: o-urs-g9420-1oo SHT. 10 OF II

SCALE
ô. REVTSTON

I
I

tt
tl

-@

ENGINE RPM = 1200

DRIVER: KD-200

COMPRESSOR

caoLER: AC-21 0 /21 1 / 21 2 / 220 / 230o

q

ENGINE

COOLER FAN SHEAVE

ENGINE
SHEAVE

JACKSHAFT
SHEAVE
(ENGINE ENO)

IDLER SHEAVE

--e
JACKSHAFT SHEAVE

(cooLER END)
CONTROL PANEL

PAOPAKT
44o EastLake Road,

Postal Bag#2
Nrd¡íe, Albe¡ta

CanadaT4g 2C3

FAN DRIVE SHEAVES ENGINE & COMPRESSOR COUPLING

COM'RESSpR ppit = t20O

COMPRESSOR: K-200

CONTROL
PANEL

I

APACHE CANADA LIMITED



'478 
HP HAMBURG COMPRESSOR PACKAG€

BUILÐING UTIUTES
MECHANIC.AL FLOWSHEET

EF-211AlB H-240A/B
EXHAUST FAN

M/ñ tt-12-2
xP,12O/1/60

BUILDING HEATERS
RUFFNECK XL 416-575360-15 kW

575V 575V

OPERAELE + I
DOOR DOOR

vvrNDow

I

.U-Jloa
H-2408

/i
'z ç coMPRESSoR

CYLINDERS 1
\

ê WALL
VENT
LOW

WALL +
VENT
LOW H-2¡+OB

EF-2+1A 2 TON

CRANE

Eî-2418

+

r
@
&
/6Àqry-

@

wtNDOW +
<- WALL

VENT
LOWc CoMPRESSOR

CYLINDERS

40%

4Q%

1
BEACON

wtNDow
BUILDING NRE AND GAS DETECTION

DOOR +
eOPERABLE

DOOR

PNOPAKù
440 East Lake Road,

Postal Bag#2
Aird¡le, Alberta

Canada T4B 2C3

oJÀ

APACHE CANADA LIMITED

1D-MFS-99420-100 sHr' 1
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FÏ
-51 aITI FT

ì 
^f,lFNRAN

õiñilT-tÉ cñ SUpPLY - 15t)
EI FÂN CTART GAS SUPPLY - 15{)

E<F-nl-¡¡n¡P our

MAJOR COMPONENTS

GOIIEEESIQB:
DRESSER RAND 6HOS ¡T THROW. 3 STAGE

AE[/E8¡
WAUKESTI 579'tGSl

CO9LEB¡
AERTAL COOT.ER PROPA¡( I -S1/-l-156-3t2-F

SCRTJBBERS:

Ef¡ElS¡
STACFJI

v-t21 SUCÏON: 610ó x 1778 S/S x 4516 kPog
ütrî-zz 9¡56¡1¡¡GE: 4570 r 2255 S/s r ¡t447 l€og

SAGEJ?
lÊU¡¡¡ SUCilON: 457t t gt¡r S,/S r 4516 kPog-
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PßOPAKù
440 East Lake Road,

Postal Bag#2
Airdríe, Albeila

Canada T4B 2C3

MAJOR COMPONENTS

Ç9MP8ES59B:
DRESSER RAND 6HOS 4 THROW, 3 SÏAGE

DRIVËR:

II,IAUKESHA L7O+2GL

COOLER:

AERIAL COOLER PROPAK 1-SV-I-I56-312-F

SCRUBBERS:

EI9IIIS:
8390 ks (|NCL. CYUNDERS)

'1842 kg
1080 kg
816 k9

UNEALANCED INERTIA FORCES ON FOUNDATION

ForJfloAfiofl t¡usf 8E D€9o{ED 10 R€slltT lH€ fu¡ilNG FORCe;:

t¡r0(lt¡w Hof,rzo{låL PRr¡ARf FoRcEs 5{7 t.Blt

t¡¡ll¡u]r HoRtro{r¡l s€col{olFl foRcet ¡2 t8s
tünrur vEßtìca Pfit¡ Fl ntRc€s o tas
urur ìGnncå sÊcoilorFf FoRcEs 0 ús

1478 HP STOCK COMPRESSOR PACKACE

tY1478, 6 HOS 3
TAYOL'T_PI.AN VIEW

BÔTTLES:

srAGE +1

V-121 SUCÏION: 610Ø x
\Ê.122 otscnnRGE: 4576

STAGE #2
v-123 SUCTION: 4576 x
V=124 otscH¡RGE: 4o6ø

STAGE #3

Y=12Þ SUCTION: 4O6ó x
V-126 DISCHARGE: 356ø

1778 S/S x 4516 kPog
x 2235 s/s x ++47 kPog

914 S/S x 4516 kPog
x 1016 S,/S x 8908 kPog

914 S/S x 9067 kPog
x 1016 S,/S x 11377 kPog

lst STG.: 8139 x 1930 S/S x 4516 kPog
2nd STG.: 660ø x 1626 SrlS x 4516 kPog
3rd STG.: 508ø x 1473 S/S x 9O67 kPog

DATE: 2O0O.IO.18 l0r56om FILE N,AME:

Þ

.j
C TLEVATIONS ARE FROM T.O. WF

PI.AN VIEW
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DIMS FROM DATUM

X:6110 mm
Y: 3545 mm
Z: 380 mm

NOlE:
I. WEIGHTS SHOU/N IN DIAGRAM INCLUDE 5OZ

EXCESS FOR DYNAMIC LOADING

2. CALCUTATEO SHIPPING WEIGHT WITHOUT

IMPACT LOADING: 70,000 kg
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