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Safety Summary

GENERAL
WARNINGS

Equipment Environment
A components whether n transportation, operat on or storage
must be n a noncorros ve environment

Electrical Shock Hazard During Maintenance
D scornect power or take preca.t ons to ensure that contact
w th energ zed parts 1s avo ded when serv c ng

Special Handling
This modu e uses Electrostatic Sens t ve Devices (ESD)

SPECIFIC
WARNING

D sconnect power before insta ng dipshunts for s ave modu es
on the MMU back p ane (slave expander bus) Fa ure to do so
coud resut nsevere or fata shock (p 3 6)

Sommaire de Securite

AVERTISSEMENT
D’ORDRE GENERAL

Environment de I'equipement
Nes pas soumettre es composantes a une atmosphere corro
sve ors du transport de entreposage ou de ut saton

Risques de chocs electriques lor de I’entretien

S assurer de debrancher a mentat on ou de prende les precau
tons necessarres a evter tout contact avec des composants
sours tens on ors de entreten

Precautions de Manutention
Ce modL e cont ent des composantes sens b es aux decharges
e ectro stat ques

ADVERTISSEMENT
D’ORDRE
SPECIFIQUE

Couper a mentat on avantd nsta er es d pshunts sur a o aaue
arrere d4 chasss de montage de modues (MMU) Toute neg
gence a cet egard const tue un r sque de choc pouvant entra ner
des b essures graves vore moret es (p 3 6)
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SECTION 1 - INTRODUCTION

OVERVIEW

The Control /0 Slave module (IMCIS02) brings four analog
and three digital process field signals into the Infi 90 system
for processing and momitonng It outputs four digital and two
analog signals for process control The Control I/0O Slave
(CIS) module is an interface between the process and the Inf1
90 Proress Management System Master modules perform
the control functions, slave modules provide the I/0 to the
master modules

This manual explains the purpose, operation and mainte
nance of the slave module. It addresses handling precautions
and mstallation procedures Figure 1 1 illustrates the Inf1 90
communication levels and the position of the CIS module
within these levels

INTENDED USER

System engineers and technicians should read this manual
before installing and operating the CIS module A module
SHOULD NOT be put into operation until this instruction 1s
read and understood You can refer to the Table of Contents
to find specific information after the module 1s operating

MODULE DESCRIPTION

The CIS consists of a single printed circuit board (PCB) that
occupies one slot in a Module Mounting Unit (MMU) A
dipswiteh on the PCB configures each of the analog outputs,
jumpers configure each of the digital inputs Each analog
mput 1s configured on its respective Termunation Umit (TU)
or Termination Module (TM)

Two captive screws on the faceplate secure the module to
the MMU A front panel LED indicates the module status

The slave module has three connection points for external
signals and power (P1, P2 and P3) Pl connects to logic
power that drives the module circuits (refer to Table 5-2) P2
connects 1t to the slave expander bus to communicate with a
Mult1 Function Processor (MFP) module (refer to Table 5 3)
The digital and analog signals are input and output through
connector P3 using a cable connected to a TU/TM (refer to
Table 5 4) The terminal blocks (physical connection points)
for field wiring are on the TU/TM

OVERVIEW

| E96 306A
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Figure 1 1 Inf190 Communication Levels

FEATURES

The modular design of the CIS, as with all Infi 90 modules
allows for flexibility when you are creating a process man
agement strategy It bnngs analog and digital signals nto the
svystem and outputs analog and digital signals to the process

The CIS accepts digital signals of 24 VDC, 125 VDC and 120
VAC Individual voltage and response time jumpers on the
module configure each input Selectable response times (fast
or slow) for DC mpuls allow the Infi 90 system to compen
sate for process lield device debounce time It outputs 24
VDC digital signals that can sink 250 mA

It accepts analog signals of 1 to 5 VDC (single ended o1 differ

ential), 1ts respective TU/TM converts a 4 to 20 mA current

FEATURES
12 | E96 306A




INTRODUCTION

to a voltage that is sent to the CIS The analog output mode 1s
selectable, a dipswitch selects current or voltage mode for
each analog output depending on the process requirements

The front panel LED provides a visual indication of the mod
ule status to aid in system test and diagnosis You can remove
or install a CIS without powering the system down.

INSTRUCTION CONTENT

This manual consists of eight sections Introduction 1s an
overview of the CIS module Features, description and spec

ifications Description and Operation explains the module
operation, and nput and output circuitry Installation de

scribes precautions to observe when handhng CIS
modules, and setup procedures required before module op

eration This section discusses switch and jumper settings,
and installation procedures. Operating Procedures ex

plamns the front panel indicator and start up of the slave
module. Troubleshooting describes the error indications
and corrective actions to take Maintenance has a mante

nance schedule for the slave module Repair/Replacement
Procedures details the procedures to replace a slave module
Support Services provides replacement part ordering infor

mation It explains other areas of support that Bailey
Controls provides

HOW TO USE THIS MANUAL

Read this manual through in sequence It 1s important to
become famihiar with the entire contents of this manual be
fore using the CIS The manual 1s organized in sections to
enable you to find specific information quickly

1. Read and do the steps in the Installation section

2 Read the Operating Procedures section before powering
up the module

3 Refer to the Troubleshooting section if a problem occurs

4. Refer to the Maintenance section for scheduled mainte~
nance requirements

5 Use the Support Services section when ordering re
placement parts

INSTRUGTION CONTENT

1-E96-306A
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INTRODUCTION

GLOSSARY OF TERMS AND ABBREVIATIONS

Term

Definltion

Analog

A continuous time signal with an nf n te number of va ues

CTT

Conf gurat on and Tun ng Term na, hand he d module that provides

a ocal means for system conf guration tun ng and d agnostics

Configuration

A contro strategy w th funct on blocks

Controlway

A redundant peer to peer commun cat on path for po nt data transfer

between mnte igent modu es w th n a process control unit

Digital

A discrete signa hav ng ony two states on or off

Dipshunt

Dua n I ne package with short ng bars

Dipswitch

A dua n ne package that conta ns s ngle pole sw tches

EWS

Eng neer ng Work Stat on, an ntegrated hardware and software per
sonal computer system for configur ng and monitor ng Infi 90
modu es

Function Code

An algor thm wh ch defines specfc funct ons These functions are
I nked together to form the contro strategy

LED

L ght Emtt ng Diode, the modu e front panel nd cator that shows

status and error messages

LSB

Least Sgnfcant Bt the bt of a b nary number that carr es the least
numer ca we ght

Master Module

One of a senes of contro er modu es des gned to direct fie d pro

cesses through a s ave module The mult function processor is an
examp e

Mu t Funct on Processor Modu e amut p e loop control er w th data
acquis t on and nformat on process ng capab ites

MMU

Modu e Mount ng Unt a card cage that prov des e ectr ca and com

mun cat on support for inf 90 modu es

MSB

ols

Most S gnfcant Bt, the bit of a b nary number that carnes the most
numerica weight

Operator nierface Stauon, ntegratea operator console with data

acqu sit on and report ng capab ties t provdes a wndow into the
process for f exib e control and mon toring

PCU

Process Contro Unt, rack type ndustria cabinet that conta ns mas

ter save and communcat on modues and ther commun cat on
paths

GLOSSARY OF TERMS AND ABBREVIAT ONS
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INTRODUCTION
GLOSSARY OF TERMS AND ABBREVIATIONS (cont nued)
Term Definition
Slave Expander Parale address/data bus between the master module and the slave
Bus
™ Term nat on Module, prov des input/output connect on between
plant equipment and the Infi 90 process modules The term naton
module s 1des into a s ot n the term nat on mount ng unit
TU Term nat on Unit; prov des nput/output connection between p ant
equ pment and the Inf 90 process modules The termination unit1s a
flat ¢ reuit board for panei mounting
REFERENCE DOCUMENTS
Document
N D
1-E96 201 Mut Funct on Processor ( MMFPO1)
-E96 202 Mu t -Funct on Processor (IMMFP02)
E93 911 | Termnaton Unt Manua
E96 100 Operator nterface Station
1 E93-916 Eng neering Work Stat on
E92 501-2 Conf gurat on and Tun ng Term na
{-E93 900 20 i Functicn Code Application Manual
NOMENCLATURE
The following modules and equipment can be used with a CIS-
Nomenclature Hardware
MMFP01/02 | Mut Functon Processor Modu e
NTCS02 Terminat on Unt, Contro /O
N CS01 Term nat on Modu e Contro /O
NKTUOH Cabe Termnaton Unt
NKTUO02 Cab e Term nat on Modu e
NKTMO1 Cab e Term nat on Modu e

GLOSSARY OF TERMS AND ABBREV ATIONS
E96-306A 1-5
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SPECIFICATIONS

POWER REQUIREMENTS

Voltage +5 VDC (*=5%)
+15VDC (25% +5%)
15VDC (5% +2 5%)
+24 VDG (+10%)(from term nat on un t/term nat on
moedu e)

Current (maximum) 332 mA (+5 VDC)
35 mA (+15 VDC)
30 mA { 15 VDC)
50 MA (+24VDC)

Disslpation 165W@ +5VDC
525 MW @ +15VDC
450 MW @ 15VDC
120 W@ +24 VOC

DIGITAL I/O
Digital Inputs (3) Optca y so ated
Current (lypca) 45 mMA @ 24 VDC

50mA @ 125 VvDC
70mA @ 120 VAC rms @ 60 Hz

Vo tage 24 VDC (+10%)
125 VDC (+10%)
120 VAC (+10%)

Turn On Vo tage (M n mum}

24 VDC 214VDC
125 VDC 950VDC
120 VAC 850 VAC

Turn Off Vo tage (max mum)

24 vOC 12VDC
125 VDC 60 VDC
120 VAC 42 VAC

Max mum nput Gurrent at M n mum Turn On

24 VDC 3mMA@214VDC

125 VDC 3mA @ 950VDC

120 VAC 5 mA @ 85 0 VAC 60 Hz
Off Leakage Current (max mum)

24 VvDC 10uA (@ Vn < 12VDC)

125 VDC 10 uA (@ Vn s 60 VDC)

120 VAC 16 mA (@ V n < 42 VAC 60 Hz)
Response T me DC Fast 15ms

DC Sow 17ms

SPECIFICATIONS

16
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INTRODUCTION

SPECIFICATIONS (cont nued)

DIGITAL I/O (cont nued)

Digitai Qutputs (4)

Off Output Vo tage

Open co ector optca y so ated

V.o Nomna 24 VDC

On Output Vo tage 2 4 VDC Max

Off Output Current 10 #A Max

On Output Current 250 mA Max
ANALOG //O

Analog Inputs (4)

TU/TM conf gured to accept

nput mpedar ce

Common Moce Vo tage

Norma Mode Rejection {min mum)
Common Moce Reject on {m n mum)

Analog Outputs (2)
Output Load

Current Mode (max mum)
Vo tage Mode (m n mum)

A/D Resolution

D/A Resolution

Analog Accuracy

Term na Based L nearty
Repeatab ty

Deadband

Accuracy

Term na Based L near ty
Repeatab ty
Accuracy

Temperature Effect (0 70° C)

nput Cross Tz k (channe to channe)

1 5VDC (dfferenta)

Powered or unpowered current (4 20 mA}

S ng e ended or d fferent al votage (1 5 VDC)

>1 Mohm
+10VDC
76 db @ 60 Hz
90 db @ 60 Hz

4 20mAort 5VDC

600 ohm 600 m henres
>1 Kohm

12 bts for ana og nputs

10 b ts for ana og outputs

nput @ 25° C (77° F} Standard Condtons

~+0 03% ot Full Scae Fange (FSR)
+003% of FSR
+0 03% of FSR
+0 “0% of FSR

Output @ 25° C (77° F) Standard Condtons

+0 10% of FSR
+005% of FSR
+0 15% of FSR (vo tage mode)
+0 25% of FSR (current mode)

+0 002% of FSR/degrees C

50 db (mn mum) @ 25° C (77° F)
68db (typca) @ 25° C (77° F)

SPEC F CATIONS

| E96 306A
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SPECIFICATIONS (cont nued)

MOUNTING
Occup es one s ot n standard nf 90 Modu e Mountng Un't

ENVIRONMENTAL

Ambient Temperature 0°to 70° C (32° to 158° F)

Relative Humidity 0% to 95% up to 55° C (131° F)(non condens ng)
0% to 45% up to 70° C (158° F)(non condens ng)

Altitude Sea Leve 103 Km (1 86 m es)

Air Quality o Non corros ve

CERTIFICATION

CSA cert f ed for use as process contro equ pment n an ord nary (non hazardous) ocat on

SPEC F CAT ONS SUBJECT TO CHANGE W THOUT NOTICE

SPECIFICATIONS
18
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SECTION 2 - DESCRIPTION AND OPERATION

INTRODUCTION

This section explains the inputs, outputs, logic power and
connections for the Control [/O Slave (CIS) module The CIS
1s a process field 1/O nterface for a Multt Function Proces-
sor (MFP) or Mult: Function Controller (MFC) module The
slave module circuitry

1. Performs analog to digital (A/D) conversion It changes
analog inputs to digital values the MFP can process

2. Performs digital to analog (D/A) conversion It changes
the MFP digital values to analog voltage or current signals to
control process field devices.

3. Accepts digital field nputs, and 1solates the module cir-
cuitry from the process

4. Outputs digital signals to process field devices, and 1s0
lates the module circuitry from the process

The MFP communicates with its slave modules on a 12-line
slave expander bus as shown in Figure 1 1 It references the
address set by the slave address dipswitch (S1) Figure 2 11s
a block diagram of the CIS

MODULE AHALOG DUTPUT ca L Gt T
WTATUS 3 FALT H u T
LED ADDRESS SWT K DEFAJLT SWT. MODE “wWTCH

LOG L POWER

ANALG 2 HPUTS(4]
- ANALOG DUTPUTS(2)
€ LITaL NPUTS(3)
% L GTAL QUTPUTS(4)

LAVE
DETELTOR R
non B
%] — —p SUAVE EXPANDER BUS

P2y

Figure 2 1 Control I/0 Slave Module Block Diagram

INTRODUCTION
E96-306A 2 1
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~ DESCRIPTION AND OPERATION
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ANALOG I/O

The CIS can input four separate analog signals (1 to 5 VDC),
and output two separate analog signals (1 to 5 VDC, 4 to 20
mA) The module accepts analog inputs that are either sin

gle ended or differential voltages It allows for a common
mode (inputs change together proportionally) differential
voltage of +10 VDC The CIS output mode 1s selectable
current or voltage Figure 2-2 shows the analog 1nput and
output circuits

WA
VILTALE

FRIM D A
LU ERTER

FEEDBA"H

- 1
+ O [ s W
oot o T N ’—I =" e
i v z
Alels FOT
. ‘/>“. N —or
FELL
F‘n—— e
N —C
|
t
Lo o
-1

Analog Inputs

ANALOG l/O

Figure 2 2 IMCIS02 Analog Input and Output Circuits

The 1nput conditioning block consists of two pole mput filters
that reduce input signal noise They provide 76 db of normal
mode rejection (differential change) and 90 db of common
mode rejection for the differential inputs

The CIS uses analog voltage inputs only Its respective Ter
mination Unit (1U) or Termination Module (TM) 1s
configurable for current or voltage inputs, resistors on the
TU/TM convert analog current inputs to voltages that are
sent to the CIS

2 2
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DESCRIPTION AND OPERATION
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The mput select block consists of an analog multiplexer and
an inverting difference amphfier The multiplexer selects
one of the four iputs or the reference block inputs (calibra
tion voltages) The difference amphfier converts the selected
nput to a single ended signal

The A/D converter block circuits change the 1nput signal to a
12 b1t value that is sent to the slave expander bus interface
This value 1s an analog count that corresponds to the mput
voltage Nomunal input range 1s 1 to 5 VDC, however, 1t al

lows for a 075 to 525 VDC input range which 1s +6 25
percent of the nominal input range span (4 VDC)

Analog Input Circuit Calibration

The reference block generates accurate 1 VDC and 5 VDC
signals The CIS does not have potentiometers to adjust zero
offset and gain for the A/D converter circuits Instead, the
MFP reads the reference voltages once per mnute to cal-
brate the 0 percent (1 VDC) and 100 percent (5 VDC) points,
this calibration automatically corrects the measured values
It 1s performed continuously to correct for drift and tempera-~
ture varnations

Analog Outputs

The D/A converter block 1s two separate D/A converters
Each D/A converts a 10 bit digital value (analog count) from
the MFP to an analog output (1 to 5 VDC) To check module
circuit integnity, the outputs are fed back to the analog mput
section The feedback values (analog output digital values)
are compared to the values that were sent to the analog
output section to test the output quahity This tests for an
output circurt failure or an open loop between the master
module and slave module

The analog output default switch (S2) sets the output values
during system start up or ime out (refer to Bus Fault Timer
n thus section) The analog outputs will go to 0 percent or 100
percent output, or they will hold their current values depend-
ing on the setting of S2 The Installation section explains
how to set S2

The analog output mode switch (S3) sets the type of output,
etther current or voltage If current made 1s selected, the E/I
circuits on the CIS convert the voltage from the D/A con-
verter to a current output. The Installation section explains
how to set S3

ANALOG /O

| E96-306A
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DESCRIPTION AND OPERATION @
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DIGITAL 1/O

The CIS can nput three separate digital signals and output
four separate digital signals Digital inputs are voltages of 24
VDC, 125 VDC or 120 VAC These voltages indicats an ener
gi1zed (ON) field device, a 0 volt input indicates a de energized
(OFF) field device The CIS digital outputs can switch 24
VDC at 250mA. Figure 2 3 shows the digital input and output
circuits

rauT
f TR

FROM @ TP T
FoL IR

,

Figure 2 3 IMCIS02 Digrtal Input and Qutput Circuits

The CIS has two possible propagation (speed) choices for DC
nputs to allow for contact debounce time a slow setting (17
mullisecond response time) and a fast setting (1 5 millisecond
response time) Jumpers on the CIS select the voltage level
and response time for each mput The Installation section
explains the jumper connections

Digital Inputs

DGTAL /O

Current imiters and optocouplers 1n the 1solation block 1solate
the three field inputs from the module circuitry The threshold
detection block circuits test the imnput voltage to determine if 1t

2 4
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DESCRIPTION AND OPERATION

1s at the proper voltage level to indicate an energized (closed)
or de energized (open) state for the field device These val
ues are sent to the digital I/O buffer block Jumpers on the
CIS select the threshold detection voltage level

Digital Outputs

The output 1solation block consists of optocouplers to isolate
the control logic circuits from the process. Four open collec
tor transistors that can sink a 250 mA load make up the
driver block

Digital 1/O Buffer

The digital 1/0 buffer block 1s a buffer and register that hold
the values of the digital inputs and outputs The slave ex
pander bus interface writes digital data to the register for
output by the driver block circutts and reads the digital input
values from the buffer

1/0 CIRCUIT CONNECTIONS

The /O signals connect to the 30 pin card edge connector P3
of the CIS using a termination cable from a TU/TM It also
supphes +24 VDC power to operate the analog output circuits

SLAVE EXPANDER BUS

The Infi 90 slave expander bus 1s a high speed synchronous
parallel bus It provides a communication path between mas
ter modules and slave modules The master module provides
the control functions and the slave module provides the /O
functions The P2 card edge connector of the slave and mas
ter module connect to the bus

The slave expander bus 1s twelve parallel signal lines located
on the Module Mounting Unit (MMU) backplane A 12 post
tion dipshunt placed 1n a connection socket on the MMU
backplane connects the bus between the master and slave
modules Cable assemblies can extend the bus to six MMUs

A master module and 1its slaves form an individual subsystem
within a Process Control Umit (PCU) The slave expander
bus between master/slave subsystems must be separated
Leaving a dipshunt socket empty or not connecting the
MMUs with cables separates them.

1/0 C RCUIT CONNECT ONS

E96 306A
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UNIVERSAL SLAVE EXPANDER BUS INTERFACE
The CIS uses a custom gate array to perform the slave ex
pander bus interface function All the control logic and
communication protocol are built into an integrated circut
(IC) This IC provides the following functions
e Address comparison and detection
« Function code latching and decoding
» Read strobe generation

» Data hine filtening of bus signals

e On board bus dnvers

MODULE DATA

Function Code (FC) 79 1n the MFP configuration accesses the
CIS on the slave expander bus It also allows the MFP to
automatically read mput data or status data from the slave
module, and write output data to 1t This data 1s output by
huffer circuits to the slave expander bus interface (see Fig
ure 2 1) The slave address 1n FC 79 must be the same as the
address set on the slave address dipswitch (S1)

1/O Data

1/0 data 1s analog 1nput, digital input, and digital and analog
output readback values that the MFP reads from the CIS Itis
also analog and digital output values that the MFP sends to
the CIS The MFP uses this data to monitor and control a
process, and verify CIS operation

Analog mput data consists of analog counts from the A/D
converler Analog counts are digital values that correspond to
analog signals, the A/D performs the conversion The signals
converied include the four analog inputs, two reference volt
ages (1 VDC and 5 VDC) and two analog output readback
values The MFP reads each of these count values once
every execution cycle Each analog input count value corre
sponds to an analog input voltage Reference voltage values
are read by the MFP to venfy A/D converter integnty It
reads the two analog output values to adjust the analog out
puts and check for output circut failures

The MFP reads a one byte value that consists of digital out

put readback values and digital input values The digital input
values indicate the digital input states Each bit corresponds
to one input, the bit value reflects the state of that input,

UNIVERSAL SLAVE EXPANDER BUS NTERFACE
2 6 | E96 306A




DESCRIPTION AND OPERATION

either open (logic 0) or closed {logic 1) Digital output
readback data reflects the output states The MFP uses this
data to venify that the outputs are correct Each bit corre-
sponds to one output, a logic 1 indicates an active (ON)
output, a logic 0 indicates an inactive (OFF) output

Status Data

Status data 1s an 8 hit data value that identifies the slave
module and indicates the default values set by the analog
output default dipswitch (S2) The MFP reads the identifica
tion bite (four MSB]} tn verify the slave expander bus
communication integrity and MFP configuration It reads the
default bits (four LSB) to determine the default states set for
the analog outputs in the event of a time out

LOGIC POWER

Logic power (+5 VDC and +15 VDC) drives the CIS circuits
It connects through the top 12 pin card edge connector (P1)
shown in Figure 2 1 P3 supplies +24 VDC 1o operate the
analog output circuits

BUS FAULT TIMER

The bus fault timer 15 a one-shot timer that 1s reset by the
slave expander bus clock, the MFP generates the bus clock
If the bus clock stops (1ndicating a MFP error), the bus fault
timer tumes out in 10 milliseconds This will disable the digi

tal outputs and set the analog outputs to their default values
(set by dipswitches S2 and S3) A red front panel status LED
indicates a bus fault (time out)

STATUS LED INDICATOR

A front panel module status LED indicator shows the operat
ng state of the CIS Circuits on the CIS determine the module
status and light the LED The Ogerating Procedures section
explains the indications and the Troubleshooting section ex
plains corrective actions to take.

LOG C POWER

| E96 306A
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SECTION 3 - INSTALLATION

INTRODUCTION
This section explains what you must do before you put the
Control I/O Slave module (IMCIS02) into operation Do not
proceed with operation until you read, understand and do the
steps 1n the order 1n which they appear.

NOTE: Refer to Praduct nstract an  E93 911 for tarm nat on dev ra
wrng nstructons

SPECIAL HANDLING

NOTE: Aways use Ba ey s F ed Statc Kt (P/N 1948385A2 con
s sts of wrst strap ground cord assemby a gator ¢ p) when
work ng wth modues The kt s des gned to cennect a techn ¢ an
and the stat c d ss pat ve work surface to the same ground po nt to
prevent damage to the modu es by e ectrostat ¢ d scharge

The Control 1/0 Slave (CIS) module uses electrostatic sensi
tive devices Follow Steps 1 through 4 when handling

1 Keep the module 1n 1ts special ant1 static bag until you are
ready to install 1t 1n the system Save the bag for future use

2 Ground the ant1 static bag before opening

3 Venfy that all devices connected to the module are prop
erly grounded before using them

4 Avoid touching the circuitry when handling the module

UNPACKING AND INSPECTION

1 Examine the hardware immediately to verify that it has
not been damaged 1n transit

2 Notfy the nearest Bailey Controls Sales Office of any
such damage

3 File a claim for any damage with the transportation com
pany that handled the shipment

4 Use the onginal packing matenal and container to store
the hardware

5 Store the hardware 1n an environment of good air quality,
free from temperature and moisture extremes

NTRODUCT ON

E96 306A
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Baliflely,

SETUP/PHYSICAL INSTALLATION

Prior to installation, you must set the module dipswitches
and install jumpers to configure the I/O You must configure
the Termination Umt (TU) or Termination Module (TM) to
accept the field device signals and output the CIS signals to
the process

Slave Address Selection Switch (S1)

The CIS can have one of 64 addresses (address 0 to 63) on
the slave expander bus This address uniquely 1dentifies the
slave to the Mult Function Processor (MFP) and must be
the same as the address set 1n the MFP configuration (Func
tion Code 79 specification 1)

The address 1s set by the eight position address dipswitch
(S1) shown in Figure 3 1 The six nght switch posttions (3
through 8) of S1 set the six bit CIS address Positions 1 and 2
are not used and must remain 1n the closed position (see
Figure 3 2) Table 3 1 1s a binary address conversion table
for setting S1

ACURES. @1 H JUMFER®
(

[ESSTRS

ML TRYT AL OLTRLT
[LFa LT w11 MIE“aTH

Figure 3 1 Conlrol I/0 Slave Module

Figure 3 2 Address Select Switch (S1)

SETUP/PHYSICAL NSTALLAT ON
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Table 3 1 Address Switch Settings (S1)

LS8

4 &5 6 7 8

mMSB
3

1

o 0 0 o

32
33

7 8 ( Addr

Lse

3 4 5 6

¢ 0 0 0 O
o 0 0 0

0
0

1

Addr

10

"

12
13
14
15
16
17
18
19
20
21

0 0 ©

0

22

23

24

25

28

30
31

1

CLOSED

OPEN 0

SETUP/PHYSICAL INSTALLATION

| E96 306A



221402001007

INSTALLATION

Analog Output Default Switch (S2)

The analog output default switch (S2), shown in Figure 3 1,
determines the CIS analog output default values These are
the values or levels for the analog outputs dunng system
start up (power up) or bus fault error (t:me out)

You can select either a 0 percent or 100 percent power up
output Selecting 0 percent will output 4 mA or 1 VDC, select
ing 100 percent will output 20 mA or 5 VDC Switch position
3 selects the value for Analog Output 1 (AO1) and position 6
selects the value tor Analog Uutput 2 (AUZ) SJ3 determines
the mode of the output {current or voltage)

If the bus fault imer expires (times out), the digital outputs
de energize and the analog outputs change to the default
value selected A time out occurs when the slave does not
receive a clock signal from the MFP The tume out options
are to hold or go to power up state The outputs will stay at
their current values during a fime out if the hold option 1s
selected, they will change to the power up values (0 or 100
percent) 1f the go to power up state 1s selected Position 2
selects the time out option for A0l Position 5 selects the
time out opuon for AO2 The Description and Operation sec
tion explains the bus fault timer in more detail

Switch posttions 1 and 4 are not used and should be 1n the
closed rosition Figure 3 3 shows the analog output default
switch [S2) refer to Table 3 2 for the switch settings De
termine the requirements for your process and set the
dipswitches to the positions shown 1n the table

EFLELE

T U T . L
SEC T ED TE T N

Figure 3 3 Analog Output Default
Switch (S2)

Table 3 2 Analog Output Default Switch (S2) Settings

Time Out Option Power-Up State
Analog Go To
Qutput | Switch | Power-Up Hold | Switch 0% 100%
1 2 CLOSED | OPEN 3 CLOSED | OPEN
2 5 CLOSED | OPEN 6 CLOSED | OPEN

SETUP/PHYS CAL INSTALLATION
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Analog Output Mode Switch (§3)

The analog output mode switch {S$3), shown in Figure 3 1,
selects the mode of each analog gutput The mode can be set
to current (4 to 20 mA) or voltage (1 to 5 VDC)

Set the switch to position C1 for a current output at AO1 or
position C2 for a voltage output at AO1 Set the switch to
position C3 for a current output at AO2 or position C4 for a
voltage output at AO2 Figure 3 4 shows the analog output
mode switch (S3) Refer to Table 3 3 for the switch settings

td

ANALC -
JTEUT

R L5

Figure 3-4 Analog Output Mode
Swatch (S3)

Table 3 3 Analog Output Mode

Switch (S3) Settings
Switch Position
Analo Current Voltage
Outp Mode Mode
1 C1 c2
2 G3 C4

Digital Input Jumper Settings

Jumpers ] 1 through J-3 set the mnput voltage levels and
jumpers J 4 through ] 6 set the DC voltage response time
The DC inputs have two propagation (speed) chorces: a slow
setting (17 millisecond response time) or fast setting (15
millisecond response time) There are four terminals at each
of these jumper locations Referto Table 3 4 to determuine the
Jumper settings for your application, place a jumper across
the pins shown n the table Figure 3 1 shows the location of
the jumpers on the IMCIS02

NOTE" J 7 s a ¢ ock jumper used for factory test ng The jumper s

nsta ed at the factory and must reman n pace DO NOT remove t
Remov ng tw cause the modu e to operate errat ca y

SETUP/PHYS CAL INSTALLAT ON
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Table 3 4 Digital Input Jumper Settings

Digital 125 VDC | 125 VDC | 24 VDC | 24 VDC
Input | Jumper(J)|120 VAC| Siow Fast Slow Fast
1 1 12 23 23 34 34
12 23 34 23 34
2 2 12 23 23 34 34
5 12 23 34 23 34
3 3 12 23 23 34 34
6 12 z3 34 293 34

Termination Unit/Module Configuration

Physical Installation

A TU/TM connects the field device wiring to the Infi 90
system The terminal blocks (connection points) are located
on the TU/TM

You must configure the TU/TM to accept the field inputs that
are seni to the CIS module, and to output the CIS signals that
are sent to the process field device Refer to the appendices to
determine the configuration for your application

NOTE: The nsta aton secton prov des nstructons pertanng to
the phys ca nsta aton of the save ony For comp ete cab e and
TU/TM nformat on refer to Term nat on Unt Manua E93 911

The IMCIS02 module 1nserts 1nto a standard Infi 90 Module
Mounting Uit (MMU) and occupies one slot To install

1 Venfy the slot assignment of the module

WARNING

AVERTISSEMENT

Disconnect power before Installing dipshunts for slave mod-
ules on the MMU back plane (slave expander bus). Failure to
do so could result In severe or fatal shock

Couper l'alimentation avant d’installer les dipshunts sur la
plaque arriere du chassis de montage de modules (MMU).
Toute negligence a cet egard constitue un risque de choc
pouvant entrainer des blessures graves, voire moretiles.

2 Venfy that a dipshunt 1s in the slave expander bus socket
on the MMU backplane between the slave and master mod
ule

SETUP/PHYS CAL INSTALLAT ON
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3 Connect the hooded end of the termination cable from the
TU/TM to the MMU backplane To do this, insert the connec
tor into the backplane slot in the same slot as the one
assigned to the slave module The latches should snap se
curely into place.

4 Align the module with the plastic guide rails 1n the MMU;
gently slide the module 1n until the front panel 1s flush with
the top and bottom of the MMU frame

5 Push and turn the two captive retaiming screws on the
module faceplate one half turn to the latched pusitivn It »
latched when the slots on the screws are vertical and the
open ends face the center of the module (To remove the
module, turn the module retaining screws to the unlatched
position and gently shde 1t out)

WIRING CONNECTIONS AND CABLING

The CIS has three card edge connectors to supply logic
power, establish slave expander bus communication and
provide I/0 (P1, P2, P3 respectively)

Wiring

Installing the module 1n the MMU connects the slave module
to the logic power, necessary to drive the circuitry, at P1 It
also connects P2 to the slave expander bus for communica
tion with the MFP Pl and P2 connection require no
additional wiring or cabling

NOTE: You must nsta a d pshunt on the backp ane of the MMU to
connect the slave expander bus between the stave module and
master modue Locate the modu es so the bus can connsect the
modules or they w not commun cate

Cable Connections

The IMCIS02 uses either a NTCS02 or NICSO0! for termina
tion See Figure 3 5 to determune the cables to use with the
termination unit or module you are using

FUSING

Fuse resistors for the analog outputs are soldered on the CIS
module board They are not intended for customer replace
ment

PRE-OPERATING ADJUSTMENTS

You do not have to make any adjustments to the CIS prior to
operating

WIRING CONNECTIONS AND CABLING

3-7
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:’u:mmcmm 50 4 0
4 DUTAL NPUT™ (P4 D0 25 VDX "D VAL

AN OUTPUTS B VG % 20 ey

HKIMO  OR NkTU32

ADLTAL JTRUTS (24 VIV @ 50 may

! AW L PE TS SATC 4 Oma
l—_l TOCTAL FUTL L4sDu 25 VDL "0 vAC

P—t . AWOsWIRUTS ¢ S a0 4 0may
U A0 TALCUR T, 8 VD @ 250 mé

Figure 3 5 [MCIS02 Cable Connections and Termmation

PRE OPERAT NG ADJUSTMENTS
| E96 306A
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SECTION 4 - OPERATING PROCEDURES

INTRODUCTION

This section explains the front panel indicator and start up
procedures for the Control I/O Slave module (IMCIS02)

MODULE STATUS INDICATOR

The Control I/O Slave (CIS) module has a front panel module
status LED indicator to aid 1n system test and diagnosis. The
location of the indicator 1s shown in Figure 4 1 Table 4 1
explains the three states of the status LED indicator (refer to
the Troubleshooting section to determine corrective actions)

MUCULE & ATUS —T

|7

Figure 4-1 IMCIS02 Front Panel

Table 4-1 IMCIS02 Status LED Indicator

LED Indication
So d Green | Enab ed and commun cat ng w th MFP
Off No power or not enab ed ]
So d Red Bus fau t t mer error (tme out)

INTRODUCTION
| E96 306A 4 1
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OPERATING PROCEDURES

Ball

START-UP PROCEDURES

START UP PROCEDURES

The Multt Function Processor (MFP) controls the start up
of the CIS module, 1t 1s fully automatic Function Code (FC)
79 1n the MFP configuration enables the CIS Specification 1
(FC 79) 1s the slave module address It must be the same as
the address set on the address dipswitch (S1) The front
panel LED (solid green) vernifies that the module 1s enabled
and communicating

4 2
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SECTION 5 - TROUBLESHOOTING

INTRODUCTION

This section explains the error indications and corrective
actions for the Control I/O Slave (CIS) module

ERROR INDICATIONS AND CORRECTIVE ACTION

You can obtain the status of the CIS through an Inf1 90 oper-
ator interface (e g, Operator Interface Station, Engineering
Work Station, Configuration and Tuming Termmal) or the
front panel module status LED indicator

Status LED
The front panel status LED has three states to indicate nor
mal operation and error conditions Table 5-1 lists CIS status
LED states, error indications, probable causes and corrective
actions
NOTE fthe corrective act ons n Table 5-1 do not correct a prob em
wth tre C S ~odu e rep'ace the s ave ~odu e
Table 5 1 Status LED Indications and Corrective Actions
LED State indlcatl Probabie Cause Corrective Action
So d Green | S ave modu e operat |Norma operat on No act on requ red
ing normaly and
commun cat ng w th
MFF
Off S ave modu e not en | Address set on S1 not | Change address on $1 to correspond
ab ed the same as address with FC 79 spec 1
n MFP conf gurat on OR
FGC 79 spec * Change address n FC 79 spec * to cor
respond w th S$1
D pshunt not propery | Verfy d pshunt s nsta ed propery
nsta ed between (no bent p ns) n s ave expander bus
MFP and s ave modu e | socket on MMU backp ane between
MFP and s ave modu e
MFP confguraton s | Verfy FC 7915 n MFP conf gurat on
not correct
No power 10 s ave Modu e not com Ver fy modu @ s comp etely inserted
module pletely inserted in in MMU faceplate f ush with MMU
MMU and capt ve reta n ng screws atched
Hed Bus tau t t mer error S ave expander bus Check MFP tor proper operat on

(yrme out)

cock fa ure

D pshunt not nsta ed
between MFP and
s ave modu e

Ver fy d pshunt s nsta ed nthe s ave
expander bus socket on the MMU
backp ane betwean MFP and s ave
modu e

INTRODUCTION

~_
-
ﬂ
o~
E96-306A

51



T T

~

)
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Master Module Errors

Analog input
reference error

Missing slave
module error

OR

The Mult1 Function Processor (MFP) performs status
checks on the CIS An error will appear in the report function
of an operator interface Refer to the Product Instruction for
the operator interface you are using for an explanation of
these reports

Function Code (FC) 79 output block N+9 in the MFP configu
ration 1s the CIS status flag (logic 0 good, logic 1 bad) You
can use an operator interface to monitor this blcck If the
status flag 15 a logic 1 check the front panel module status
LED and the operator interface report function to determine
corrective actions

NOTE fFC79specfcaton19 ssetto0 the MFPw trip when the
C S modu e fa s or the anaog nput reference vo tages are out of
toerance Changng specfcaton 19to a1 w a ow the MFP to
cont nue to operate f any C S error cond t on ex sts

The MFP generates an ANALOG INPUT REFERENCE
ERROR if the CIS reference voltages (1 VDC and 5 VDC) used
to calibrate the analog mput zero offset and gain are not within
tolerance or the analog mputs are not within CIS tolerance

1 Check the analog inputs to venfyv that their voltages are
within CIS specifications (1 to 5 VDC)

2 Check the analog inputs to venify that their common mode
voltage 1s within CIS specifications (+10 VDC)

If the analog inputs are correct replace the CIS

The address set on address switch (S1) and in the MFP
configuration must be the same The MFP generates a
MISSING SLAVE MODULE error if they do not match Ver
ify that the address set uu S1.1s the same as the address in FC
79 specification 1 If not

1 Remove the module and change the setting of St to corre
spond with the MFP configuration (refer to the Installation
section for the procedures to set an address and to install a
slave module)

2  Modify the address 1in the MFP configuration (FC 79 spec
1fication 1) to correspond with the address set on S1 Use an
Infi1 90 operator interface to modify the configuration (for
procedures on how to modify a function code specification,
refer to the Praduet Tnstruction for the operator interface you
are using)

The MFP generates a MISSING SLAVE MODULE error if
the slave expander bus 1s not connected between 1t and the
slave module Venfy the bus connection on the MMU back
plane

ERROR NDICAT ONS AND CORRECTIVE ACT ON

5 2
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If you determine the slave module 1s faulty, replace 1t with a
new one Refer to the Repair/Replacement Procedures sec
tion for procedures to replace a CIS module
MODULE PIN CONNECTIONS
The slave module has three connection pomnts for external
signals and power (P1, P2 and P3) Tables 5 2,5 3 and5 4
show the pin connections
Table 5 2 P1 Power Pin Connections
Pin {P1) Connectlon Pin (P1) | Connection
1 +5VDC 7 +15 VDC
2 +5 VDG 8 -15VvDC
3 NC 9 PF
4 NC 10 PF
5 Common 11 NC
[ | Common 12 ‘ NG
NC Mot Connected
PF Power Fa nterrupt
Table 5 3 P2 Expander Bus Connections
Pin(P2) Signal Pin(P2) Signal
1 Data 1 7 Data 7
2 Data 0 8 Data 6
3 Data 3 9 C ock
4 Data 2 10 Sync
5 Data 5 1" NC
6 } Data 4 12 NC
NC  Not Connected
Table 5 4 P31/0 Pin Connections
Signal Pin(+) Pin(-)
D gta Output 1 A 1
D gta Output 2 B 2
Dgta Output 3 C 3
D gta Output 4 D 4
NC E 5
Dgta nputi F 6
Dgta nput2 H 7
Dgta Input 3 J 8
+24 VDC L K | 9
Ana og Output 1 L 10
Ana og Output 2 M 11
Anaog nput 1 N 12
Anaog nput 2 P 13
Anaog nput 3 R 14
Anaog nput 4 ) 15
NC  Not Connected
MODULE P N CONNECTIONS
| E96-306A
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SECTION 6 - MAINTENANCE

INTRODUCTION

The Control I/O Slave module requires himited maintenance
This section contains a mamtenance schedule

MAINTENANCE SCHEDULE

Perform the tasks in Table 6 1 at the specified intervals.

Table 6 1 Maintenance Schedule

Task

interval

C ean and t ghten al power and
ground ng connect ons

Every 6 months or during plant
shutdown wh chever occurs f rst

Use a stat ¢ safe vacuum c eaner
to remove dust from

Modules

Modu e Mountng Unt
Fan Assemb y

Power Entry Pane

Every 6 months or during plant
shutdown wh chever occurs f rst

INTRODUCTION

| E96-306A
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SECTION 7 - REPAIR/REPLACEMENT PROCEDURES

INTRODUCTION

This section explains the replacement procedures for a Con
trol I/0 Slave (CIS) module There are no special tools
required to replace a CIS module

MODULE REPAIR/REPLACEMENT PROCEDURES

If you deteinune the CIS s faulty, eplace it with a new vue
DO NOT try to repair the module, replacing components may
affect the module performance You can remove the module
while system power 1s supplied To replace a module

1. Push and turn the two front panel captive retaining
screws one half turn to unlatch the module It is unlatched
when the slots on the screws are vertical and the open end of
the slots face away from the module

2 Gently shide the module out of the MMU.

3 Configure the replacement module switch and jumper
settings Ensure they are set the same as the original module

4 In the same slot assignment as the onginal module, align
the replacement module with the plastic guide rails in the
MMU, gently slide 1t in until the front panel 1s flush with the
top and bottom of the MMU frame

5 Push and turn the two captive retamning screws on the
module faceplate one half turn to the latched position It s
latched when the slots on the screws are vertical and the
open ends face the center of the module

6 Retumn to normal operation

INTRODUCTION

E96 306A
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INTRODUCTION

SECTION 8 - SUPPORT SERVICES

Bailey Controls 1s ready to help in the use, application and
repair of its products Contact your nearest sales office to
make requests for sales, applications, installation, repair,
overhaul and maintenance contract services

REPLACEMENT rFAH1S AND ORDERING INFORMATION

TRAINING

When making repairs at your facility, order replacement
parts from a Bailey sales office Provide this information

1 Part descriphion, part number and quantity
2 Model and serial numbers (if applicable)

3 Bailey instruction manual number, page number and ref
erence figure that identifies the part

When you order standard parts from Bailey Controls, use
part numbers and descriptions from the Recommended
Spare Parts Lists You must order parts without commercial
descriptions from the nearest Bailey Controls sales office

Bailey Controls has a modern training facility that provides
service and repair instruction This facility 1s available for
in plant training of your personne! Contact a Bailey Controls
sales office for specific information and scheduling

TECHNICAL DOCUMENTATION

You can obtain additional copies of this manual from the
nearest Bailey sales office at a reasonable charge

NTRODUCT ON

1 E96 306A
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APPENDIX A - TERMINATION UNIT (NTCS02)

CONFIGURATION

INTRODUCTION

The IMCIS02 uses a NTCS02 for termunation They handle 4
analog inputs, 2 analog outputs, 3 digital inputs and 4 digital
outputs Dipshunts on the Termination Unit (NTCS02) con
figure the I/O

NOTE: There s no dioshunt socket to conf gure for the digtal out
puts on the NTCS02

Figures A 1, A 2, and A 3 show the NTCS02 dipshunts, and
the I/O signal path from the field device to the Control I/O
Slave (CIS) module for a termination unut application Refer
to Table A 1 to determine the dipshunt strapping to configure
your apphcation. Figure A 4 shows the terrminal assignments
for the digital and analog I/O signals Refer to this figure
when connecting field wining to the NTCS02

NOTE* The d pshunt f gures show the d pshunis WITHOUT strap-
p ng conf gurat ons Refer to Tab e A 1 for the conf gurat ons

{ F:Z ) mL Jp‘ R | [ N
I — Temwra 1 \_? CONTACT

ML L
REFRESE TATVE CFCL T)

[AR0
g}
R
H P
EfL 0"0‘1 (
Y 3O
O 40 I £ )
LiOo° O 1 -
060 3 8
070 B
o 1 —
_ £ . B

BLOCKS
TEZ AND T8

FELD
HET WNTLS) WRNG FELD DEVCE
™7 20

Figure A 1 NTCS02 Dipshunt for Digital Inputs

INTRODUCTION

S~
i
o~
f\
-E96-306A

A1



TERMINATION UNIT (NTCS02) CONFIGURATION
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NOTE Ana og output mode (current or vo tage) s dependent on the C S conf guration The outputs can be both
vo tage both current or one vo tage and one current Fgure A 2 DOES NOT show the d pshunt strapp ng
conf gurat ons Refer to Tab e A 1 for the conf gurat ons

Figure A 2 NTCSO02 Dipshunt for Analog Outputs
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Figure A 3 NTCSO02 Dipshunt for Analog Inputs
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TERMINATION UNIT (NTCS02) CONFIGURATION

TableA 1 NTCSO02 Dipshunt Configuration

Analog Input

Application/Signal Typs

Dipshunt Configuration XU1-XU4
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System powered 4 20 mA ]
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D fferent a votage
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Analog

Qutput

Application/Signal Type

Dipshunt Configuration XU9

Both outputs n voltage mode

-1 5578
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Qutput 1 10 voltage mode output 2
n current mode
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Output 1 n current mode output 2
n voltage mode

S 45673

OOODOO"
oCcCcoOC

Both outputs n current mode
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TERMINATION UNIT (NTCS02) CONFIGURATION

Table A 1 NTCSO02 Dipshunt Configuration (continued)

Digital Input
Application/Signal Type D pshunt Configuration XU5-XU7
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FigureA 4 NTCSO02 Termnal Assignments
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APPENDIX B - TERMINATION MODULE (NICSO01)

CONFIGURATION

INTRODUCTION

The IMCIS02 uses a NICSO1 for termination They handle 4
analog inputs, 2 analog outputs, 3 digital inputs and 4 digital
outputs Dipswitches on the Termination Module (NICS01)
configure the I/0 Refer to Table B 1 to determine the
dipswitch settings to configure your application Figure B-1
shows terminal assignments for the digital and analog 1/0
signals Refer to this figure when connecting field wining to
the NICS01

NOTE. There are no d psw tches to conf gure for the dgta |/O on
the N CS01

Table B 1 NICSO01 Dipswitch Configuration

Analog Input

Application/Signal Type Dipswitch Contiguration $1-84

System powsred 4 20 mA

Externa y powered 4 20 mA r Ihﬁ_——‘l
995448

S ng e ended vo tage

Differential vo tage
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TERMINATION MODULE (NICS01) CONFIGURATION

Bailley,

Table B 1 NICS0! Dipswitch Configuration (continued)

Analog Output

Appllication/Signal Type Dipswitch Configuration S5

5544

Both outputs n voltage mode

Output 1 n votage mode output 2
n current mode

Output 1 n current mode output 2
n vo tage mode ‘ég B ﬁ

Both outputs n current mode
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Figure B I NICS01 Terminal Assignments
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