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Warnings and Caution Notes as Used in this Publication

A WARNING

Warning notices are used in this publication to emphasize thdiazardous voltages, currents,
temperatures, or other conditions that could cause personal injury exist in this equipment or may be
associated with its use.

In situations where inattention could cause either personal injury or damage to equipment\Vdarning
notice is used.

A CAUTION

Caution notices are used where equipment might be damaged if care is not taken.

Note: Notes merely call attention to information that is especially significant to understanding and operating the
equipment.

These instructions do not purport to cover all details or variations in equipment, nor to provide for every
possible contingency to be met during installation, operation, and maintenance. The information is
supplied for informational purposes only, andEmerson makes no warranty as to the accuracy of the
information included herein. Changes, modifications, and/or improvements to equipment and
specifications are made periodically and these changes may or may not be reflected herein. It is
understood that Emerson may make changes, modifications, or improvements to the equipment
referenced herein or to the document itself at any time. This document is intended for trained personnel
familiar with the Emersonproducts referenced herein.

Emersonmay have patents @ pending patent applications covering subject matter in this document. The
furnishing of this document does not provide any license whatsoever to any of these patents.

Emersonprovides the following document and the information included therein ads andwithout
warranty of any kind, expressed or implied, including but not limited to any implied statutory warranty of
merchantability or fitness for particular purpose.
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Section 1:Introduction

The PACSystenis RX3i controller is a member of the PACSystems family of programmable automation
controllers (PACSs). Likehte rest of the PACSystems family, the RX3i features a single control engine and
universal programming environment to provide application portability across multiple hardware platforms.

This chapter is an overview of PACSystems RX3i products and features. The rest of the manual describes RX3i
products in detail and explains installation procedures.

1.1 Revisions of this Manual

Rev | Date Description

Mar- . .
X 2021 1 Updates regarding the number of supported PROFINET devices for the CPL4]
1 Note 52 and Note 57 for the specification of ALG223 & ALG233 modules
Dec respectively in the presence of conducted RF interference are corrected for the

W 2020 accuracy(+/-0.5% changed to +/1%).
1 Corrected information regarding Analog input modules ALG222, ALG223,
ALG232 and ALG233

Y Nov- 1 Added compatibility tables for IC693 modules (Sections 1.3.2 and 1.3.3)
2020 I Minor edits to enhance clarity
1 Repaired internal document links
Jun 1 Added ALG600 Wiring Diagram
U 2020 I Updated images of power supplies
1 Optimized branding under Emerson style guide
1 Fixed formatting issues in manual
T Sep 1 Addition of ETMO0Z2Kxxx
2019 1 Updates concerning FW9.90
1 Addition of IC695CPL410 (new CPU module)
I Addition of IC695PNS101 (PNS module for RX3i Sequence of Events)
S Jut18 1 Updated power loadings for CPE330/CPE310/CPE305/CPE302,
1 Updated power loadings for PNC001 & PNS001 which have two hardware

versions.

R Mar-18 | Added Thermal Deréing for MDL340C Figure181).
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Rev | Date Description

Updated throughout for addition of CPE302, CPE115.

Updated Figure99 & Figure 105 to emphasize the need for connecting DE€to Earth
Q Feb18 | Ground.

Deleted incorrect Isdated Power Supply information forALG112 ALG221, ALG223, and
ALG233.

Note in Sectiorl.3 concerning rackless CPUs

Notes throughout about availability ofweb-based tool for firmware updates for CPUs
with no serial port.

P Dec-17
Correction for ALG390 power connection (Sectiod0.1.3.
Notes concerning concurrent PNC001, PNS001 and GCG001 hardware updates.
Added footnote #44 for ALG106 & ALG11odules.

N Sepl7 Updated Spec Sheets for ALG106/112/306/412/508/600/704/708/728/808 &

CMMO002/004.

Update customer care contact info.

Updated Chapter 11 for the Remote Hart Get Device Information COMMREQ.
M Jutl6 | Additionally, there were updates to clarify the upper word (command status) of the two
word COMMREQ status word.

Added new sections to

L Feb-16
Configuration IC695AL&08 and

ModuleData: IC695ALG308.

K Dec-15 | Updated RX3i CEP Carrlest of Supported I/Qviodules

New hardware replaces the existing hardware revision in production after full
consumption of previous revision FAB boards (CO rev). This is applicable for both Rx3i
J | Nov-15 | and 90-30 systerrs.

Updated Output points and voltage range

H Sep15 | Updated module load requirements
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Rev | Date Description

Added new modules IC695EDS001 and IC695EI1S001.
Added HART Pass Though functionality.

Updated list of modules supported by IC695CEPOO(up to firmware rev 2.40)&

G | JunlS | ce94cEE00L.

Revised sense dflodulel/O Data Readyit in ModuleStatusfor MDL250, MDL260,
MDL350 & MDL660. The sense of this bit was invertedprior documentation and is
corrected in this update.

F Dec-14 | Updates for IC695CEP001 EC694CEEO01

Added new modules IC694MDL648, IC694MDL730, IC694MDL758, IC694MDR390,
IC694ALG542, IC695RMX228, IC695PMM335, IC695ECMS850, IC695PNS001,
IC695GCGO001, IC695CEP001 & IC694CEEQO01.

RevisedHot Insertion and Removatable in Section 2:

Updated content for IC694APU30qadded Enhancednode) in Section 8.
E Juka Moved IC694APU305to Section 8:

Updated power consumption specifications for ALG106 and ALG112.
Corrected Field Wiring diagransfor ALG222 8ALG232

Updated Section 17: For IC693ACC3xterminal blocks, added new diagrams and
connection info between terminals and Dconnectors. Added overview of how this
quick-connect system works.Also absorbedformer Appendix B (32point module
terminal blocks and cables) intdSection 17:
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1.2 Overview
1.2.1 Features

High-speed processor and patented technology for faster throughput

1 Universal backplane that supports two different backplane busses per module slot:
o High-speed, PGbhased for fast throughput of new advanced I/O

o Serial backplane for RX3i serial modules and easy migration of Series30& 1/0

1 Selection of CPUs to meet a wide range of programming and performance needs. Refer to the
PACSystems RX3i andHS CPU Reference ManG&lk2222. The RX3i product line of CPUs includes:

CPL410 1.2 GHz AMD GSeries QuadCore, 64 MB user memory with Linux

CPE400 1.2 GHz AMD G5eries QuadCore, 64 MB user memory with Field Agent
CPE330 1 GHz duaicore CPUwith 64 MB of user memory and embedded EthernéPROFINET
CPE302 1.1 GHz CPU witl2 MB of user memory and embedded Ethernet

CPE305 1.1 GHz CPU with 5 MB of user memory and embedded Ethernet

CPE310 1.1 GHz CPU with 10 MB of user memory and embedded Ethetn

CPE115 1 GHz CPU with 1.5 MB of user memory and embedded Ethernet/PROFINET
CPE100 1 GHz CPU with 1 MB of user memory and embedded Ethernet/PROFINET
CPU310 300 MHz CPU with 10 MB of user memory

CPU315 1 GHz CPU with 20 MB of user memory

CPU320 1 GHz CPU with 64 MB of user memory

CRU320 1 GHz Redundancy CPU with 64 MB of user memory

NIUOO1 300 MHz Ethernet Network Interface Unit

NIUOO1+ 1.1 GHz Ethernet Network Interface Unit

—_

Memory for ladder logic documentation and machinedocumentation in the controller to
reduce downtime and improve troubleshooting

—_

Open communications support

—_

Variety of discrete, analog, and specigburpose modules
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1 Hotinsertion in both the PCI Backplane and Serial Backplane for new and migrated 1/0
modules. Refer tdHot Insertion and Removya&ection2.6.4.1.

1 Isolated 24 Vdc terminal for I/O modules and a grounding bar that reduces user wiring

1.2.2 Programming and Configuration

PACSystems equipment is configured and programmed usifgACMachine Edition (PME)software. PME
features a common user interface across product families drdrag-and-drop editing. PMEalso includes a
built-in Web server for reatime data delivery during system operation.

1 For more information about programming, instruction sets, syntax, and diagnostics refer tothe
PACSystems RX3iand RSN ANS Npmep_kkcpOGRK299c dcpcl ac K_I s_j
1 For more information about configuration and CPU features, refer to theACSystems RX3i and RSTi
EP CPU Reference ManGtk2222.

1.2.3 PACSystems Documentation
1.23.1.1 PACSystems Manuals
PACSystenRX3i and RSEPCPU Reference Manual GFKk2222

PACSystenBX3iand RSEPANS Npmep_ _kkcpog Pcdcpcl aGFk2950
PACSystent8X3i and RSEPTCP/IP Ethernet Communications User Manual GFk2224

PACSystems TCP/IP Ethernet Communications Station Manager User Manual GFK2225

A Npmep _k kforlPACGSystemsmj i gr GFK2259
PACSystems Memory XchamedulesSqc poq K_ 1 s _|j GFk2300
PACSystems Hot Standby CPU Redundancy User Manual GFKk2308
PACSystems Battery and Energy Pack Manual GFKk2741
PAQViachine Edition Logic Developer Getting Started GFK1918
PACProcess Systems Getting Started Guide GFk2487

High-Speed Countévlodulesfor PACSystems RX3iand Series 90 Sqc p 6 q Kk GFK0293
PACSystems RRiX3jand RSTEPController Secure Deployment Guide GFk2830

PACSystems HART PHssough User Manual GFk2929
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1.2.3.1.2 RX3i Manuals
DSM324i Motion Controller for PACSystems RX3i and Sefies90Sqc p 6 q K.

PACSystems RX3i PROFMBatlesSqgc pogq K _| s |

PACSystems RX3iMétx Fmr Qr | b w Pcbslb_ | aw Sg
N? AQwgrckqg PV1lg Crfcplcr Lcrumpi Glrec
PACMotion Muk? v g q Kmr g ml Amlrpmjjcp Sqgcpoq
PACSystems RX3i PROFINET 1/O Controller Manual

PACSystems RX3i PROFINET Scanner Manual

PACSystems RX3i CEP PROFINET Scanner User Manual

PACSystems RX3i IEC 61850 Ethernet CommunibétiuieUser Manual
PACSystems RX3i Serial CommunicafibodulesSqc p o0g K _| s |
PACSystems RX3i Genius Communicatiatsxay User Manual

PACSystems RX3i DNP3 OutstatloaluleGA4 73 CBQ. ./ Sqcpogq
PACSystems RX3i IEC 104 SkteduleGA4 73 CGQ. . / Sqcpoqg K_I
PACSystems RX3i IC695CPE400 1.2GHz 64MB Rackless CPU w/Field Agent QS(

PACSystems RX3i IC695CPL410 1.2GHz 64MB Rackless CPU w/Linux QSG

PACSystems RX3i Sequence of Events User Manual

GFk2347

GFk2301

GFk2409

GFk2439

GFK2448

GFK2571

GFK2737

GFK2883

GFk2849

GFk2460

GFk2892

GFk2911

GFK2949

GFK3002

GFK3053

GFK3050

Section 1
May 2021

In addition to these manuals, datasheets ahproduct update documents describe individual modules and

product revisions. The most recent PACSystems documentation is available on tamerson support

website. A link is provided at the end of this document.

1.3 Module s for RX3i Systems

The tables inthis section list the types of modules that can be included in an RX3i system:

1 RX3i Modules (IC695 and 1C694)

IC695 modulesnust be installed in a Universal (IC695CHSxxx) Backplane.

IC694 modulesre compatible with the RX3i serial bus in Universal Backpés and RX3i Serial Expansion

(IC694CHSxxx) Backplanes.

Note: This document assumes thdénost RX3i CPU is installed in a rack, andmpatible modules listed are
installed in themain rackor a connected rack. Howeverfor the CPE100, CPE11%PE40Qand CPL410
which are rackless CPE| those assumptions aranot valid. If the host RX3i CPU is not being installed im a
RX3irack, please refer to the documentation for thaparticular CPU to determine compatibility.
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1.3.1 RX3iModules (C695 and 1C694)
peseroton Catalog Minimum R?(3i
Number CPU Version
RX3i Power Supplies
Power Supply 120/249 Vac125Vdc 40W IC695PSA040 All
Power Supply 24Vvdc 40W IC695PSD040 All
Power Supply 24Vdc 40W Multpurpose IC695PSD140 All
PowerSupply 120/240 Vac125Vdc 40W Multi-Purpose IC695PSA140 All
Power Supply 120/29 Vac125Vdc 30W Serial Expansion IC694PWR321 All
Ez;v:;jg:ply 120/24 Vacl25Vdc 30W High Capacity Serial IC694PWR330 Al
Power Supply 24Vdc 30W HigiCapacity Serial Expansion IC694PWR331 All
Discrete InputModules
Input Simulator Module IC694ACC300 All
Input 120 Vac8-Pt Isolated IC694MDL230 All
Input 240 Vac8-Pt Isolated IC694MDL231 All
Input 120 Vacl6-Pt 1IC694MDL240 All
Input 24Vac 16Pt 1IC694MDL241 All
Input 120 Vacl6-Pt Isolated IC694MDL250 3.50
Input 120 Vac32-Pt Grouped IC694MDL260 3.50
Input 125Vdc 8Pt Pos/Neg Logic IC694MDL632 All
Input 24Vdc 8Pt Pos/Neg Logic IC694MDL634 All
Input 125Vdc 16-Pt Pos/Neg Logic IC694MDL635 All
Input 24Vdc 16-Pt Pos/Neg Logic IC694MDL645 All
Input 24Vdc 16-Pt Pos/Neg Fast IC694MDL646 All
Input 48Vdc 16-Pt Pos/Neg Logic, 1ms filter 1IC694MDL648 All
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peseroton Catalog Minimum R?(3i

Number CPU Version

Input 5/12Vdc (TTL) 32Pt Pos/Neg IC694MDL654 All
Input 24Vdc 32-Pt Pos/Neg IC694MDL655 All
Input 48Vdc 32-Pt Pos/Neg Logic IC694MDL658 All
Input 24Vdc 32-PtHigh-Density IC694MDL660 2.90
Input 24Vdc, 16-Pt, Pos Logic IC695MDL664 6.70
Discrete Output Modules
Output 120 Vac0.5A 12-Pt IC694MDL310 All
Output 120/240 Vac2A 8Pt IC694MDL330 All
Output 120 Vac0.5A 16-Pt 1IC694MDL340 All
Output 120/24 0 Vaclsolated 16-Pt IC694MDL350 3.50
Output 120/240 Vac2A 5-Pt Isolated IC694MDL390 All
Output 12/24Vdc 2A 8Pt Positive Logic IC694MDL730 All
Output 12/24Vdc 0.5A 8Pt Positive Logic IC694MDL732 All
Output 125Vdc 1A 6Pt Isolated Pos/Neg IC694MDL734 All
Output 12/24Vdc 0.5A 16-Pt Positive Logic 1IC694MDL740 All
Output 12/24Vdc 0.5A 16-Pt Negative Logic IC694MDL741 All
Output 12/24Vdc 1A 16-Pt Positive Logic ESCP IC694MDL742 All
Output 5/24Vdc (TTL) 0.5A 32Pt Negative Logic IC694MDL752 All
Output 12/24Vdc 0.5A 32-Pt Positive Logic IC694MDL753 All
Output 24Vdc 32-PtHigh-Density IC694MDL754 2.90
Output 12/24Vdc 0.5A 32-Pt Positive Logic with ESCP per group IC694MDL758 7.70
Output 2 Amp 16-Pt Positive Logic IC695MDL765 6.70
Output 4 Amp 16-Pt Relay IC694MDL916 3.81
Output Relay N.O. 4 A &t Isolated IC694MDL930 All
Output Relay N.C. and~orm C 3 A &t Isolated IC694MDL931 All

Introduction
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Description Catalog Minimum RX3i
P Number CPU Version
Output Relay N.O. 2 A 16t IC694MDL940 Al

Discrete MixedModules

High-Speed CounteModule (Classic Mode) All
IC694APU300
High-Speed CounteModule (Enhanced Mode) 7.13
Special I/0 Processor IC694APU305 2.90
High-Speed CounteModule, 1.5MHz, 8 Inputs, 7 Outputs IC695HSC304 3.81
High-Speed CounteModule, 1.5MHz, 16 Inputs, 14 Outputs IC695HSC308 3.81
Mixed 1/0O 24Vdc Input (8Pt) N.O. Relay Output (&8t) IC694MDR390 All

Analog InputModules

Analog InputModule, 6 Channel Isolated Voltage/Current IC695ALG106 5.00
Analog InputModule, 12 Channel Isolated Voltage/Current IC695ALG112 5.00
Input Analog 4pt Voltage IC694ALG220 All

Input Analog 4pt Current IC694ALG221 All

Input Analog 16 SingleEnded/8 Differential Voltage IC694ALG222 All

Input Analog 16 SingleEnded Current IC694ALG223 All

Input Analog 16 Channel6 SingleEnded/8 Differential Voltage IC694ALG232 6.70
Input Analog 16 ChannelCurrent IC694ALG233 6.70
Isolated Thermocouple InputModule, 6 Channels IC695ALG306 5.50
Isolated Thermocouple InputModule, 12 Channels IC695ALG312 5.50
Isolated Thermocouple InputModule, 12 Channels IC695ALG412 6.50
Isolated RTD InpuModule, 8 Channels IC695ALG508 5.50
Universal Analog InpuModule, Voltage, Current, Resistance, RTD, TG IC695ALG600 2.80
Analog InputModule, 8 Channel Norlsolated / 4 Channel Differential |IC695ALG608 3.00
Analog InputModule, 16 Channel Nonlsolated / 8 Channel Differential | IC695ALG616 3.00
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peseroton Catalog Minimum R?(3i
Number CPU Version
Q;zlag;:g&él(\)/l:?:ﬁ,iCl:;(():::mnel Nonlsolated / 8 Channel Differential IC695ALGE26 350
nglailggggl\i]or:zﬁ,csﬂi:znnel Nonlsolated / 4 Channel Differential IC695ALGE28 350
Analog Output Modules
Output Analog Voltage 2 Channels IC694ALG390 All
Output Analog Current 2 Channels IC694ALG391 All
Output Analog Current/Voltage 8 Channels IC694ALG392 All
Output Analog Current/VVoltage 4 Channels IC695ALG704 3.00
Output Analog Current/Voltage 8 Channels IC695ALG708 3.00
8;:2::]:/;\]?(:232nCSurrent/VoItage 8 Channels with HART ICB95ALGT28 350
Analog Output Current/Voltage 8 Channels, Isolated IC695ALG808 5.00
Analog Mixed I/OModules
Analog Module, 4-Inputs, 2-Outputs, Current/Voltage IC694ALG442 All
g?:;?ggizgule, 4-Inputs, 2-Outputs, Current/Voltage with Advanced ICE94AL G542 6.70
Special Purposéviodules
I/O Link InterfaceModule IC694BEM320 All
I/0O Link MastefModule IC694BEM321 All
Genius Bus ControlleModule IC694BEM331 All
Serial CommunicationsModule, 2 Ports IC695CMMO002 3.83
Serial CommunicationsModule, 4 Ports IC695CMMO004 3.83
Memory ExchangeModule IC695CMX128 5.50
DeviceNet MasterModule IC694DNM200 3.50
DSM314 Motion Controller IC694DSM314 All

Introduction
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Description Catalog Minimum RX3i
P Number CPU Version
DSM324 Motion Controller 1IC694DSM324 2.80
IEC 61850 Ethernet CommunicatiotModule IC695ECM850 8.05
RX3i DNP3 OutstatiorModule IC695EDS001 8.05
RX3i Ethernet 104 Serveviodule IC695EIS001 8.05
Ethernet Transmitter Module IC695ETMO001 All
Genius Communications Gateway IC695GCG001 8.15
Serial Bus TransmitteModule IC695LREO001 All
Ethernet Network Interface UnitModule IC695NIU001 NA
PROFIBUS Mastéfodule IC695PBM300 2.90
PROFIBUS Slawodule IC695PBS301 3.00
PACMotion MultiAxis Motion Controller IC695PMM335 5.60
CPU315/CPU32
PROFINET Controllévodule IC695PNC001 07.00
CPE330 8.50
CPU315/CPU32
0
CPE302CPE305
PROFINET Scannbtodule IC695PNS001 /CPE310 7.10
CRU320 8.00
CPE330 8.50
PROFINET Scannbtodule for RX3iSequence of Events IC695PNS101 | CPE330 9.55
Pressure TransduceModule IC695PRS015 6.50
Redundancy Memory Xchangé&lodule, Multi-Mode Fiber IC695RMX128 5.70
Redundancy Memory Xchangélodule, SingleMode Fiber IC695RMX228 5.70
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1.3.2 Series 9030 (IC693)Modulesfor RX3i Systems

The following table lists the 9030 modules thatare compatible with the RX3i serial bus in Universal
Backplanes, RX3i Serial Expansion Backplareesd 90-30 Expansion Backplanes.

Description Catalog NFIQIE:/T:;E CE Mark
Number ST Approved
Discrete InputModules
Series 9030 Input Simulator Module IC693ACC300 A D
Series 9030 Input 120 Vac8-Pt Isolated IC693MDL230 A C
Series 9030 Input 240 Vac8-Pt Isolated IC693MDL231 A E
Series 9030 Input 120 Vac16-Pt IC693MDL240 A E
Series 9030 Input 120 Vacl6-Pt Isolated IC693MDL250 A
Series 9030 Input 120 Vac32-Pt Grouped IC693MDL260 A
Series 9030 Input 24Vac 16Pt IC693MDL241 A D
Series 9030 Input 125Vdc 8Pt Pos/Neg Logic IC693MDL632 A D
Series 9030 Input 24Vdc 8Pt Pos/Neg Logic IC693MDL634 A C
Series 9030 Input 24Vdc 16Pt Pos/Neg Logic IC693MDL645 A D
Series 9030 Input 24Vdc 16Pt Pos/Neg Fast IC693MDL646 A C
Series 9030 Input 48Vdc 16Pt Pos/Neg Fast IC693MDL648 A B
Series 9030 Input 5/12Vdc (TTL) 32Pt Pos/Neg IC693MDL654 A E
Series 9030 Input 24Vdc 32Pt Pos/Neg IC693MDL655 A E
Series 9030 Input High-Density 24Vdc 32-Pt IC693MDL660 A
Series 9030 Output 120 Vac0.5A 12-Pt IC693MDL310 A D
Series 9030 Output 120/240 Vac2A 8Pt IC693MDL330 A F
Series 9030 Output 120 Vac0.5A 16-Pt IC693MDL340 A D
Series 9030 Output 120/240 Vaclsolated 16-Pt IC693MDL350 A
Series 9030 Output 120/240 Vac2A 5Pt Isolated IC693MDL390 A E
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Description Catalog NIQE:/T:Q; CE Mark
Number ST Approved
Series 9030 Output 12/24Vdc 2A 8Pt Positive Logic IC693MDL730 A E
Series 90630 Output 12/24Vdc 2A 8Pt Negative Logic IC693MDL731 A E
Series 9030 Output 12/24Vdc 0.5A 8Pt Positive Logic IC693MDL732 A C
Series 90630 Output 12/24Vdc 0.5A 8Pt Negative Logic IC693MDL733 A C
Discrete Output Modules
Series 9030 Output 125Vdc 1A 6Pt Isolated Pos/Neg IC693MDL734 A D
Series 9030 Output 12/24Vdc 0.5A 16Pt Positive Logic IC693MDL740 A E
Series 9030 Output 12/24Vdc 0.5A 16Pt Negative Logic IC693MDL741 A E
Series 9030 Output 12/24Vdc 1A 16Pt Positive Logic ESCP| IC693MDL742 A D
Series 9030 Output 48Vdc 0.5A 8Pt Positive Logic IC693MDL748 A B
fg;iiis 9030 Output 5/24Vdc (TTL) 0.5A 3Pt Negative IC693MDL752 A D
Series 9030 Output 12/24Vdc 0.5A 32-Pt Positive Logic IC693MDL753 A D
Series 9030 Output High-Density 24Vdc 32-Pt IC693MDL754 A
fg;iiis 9030 Solenoid Out 11 Pt/24Vdc Out 8t Positive IC693MDL760 A 5
Series 9030 Output Relay N.O. 4 A-®t Isolated IC693MDL930 A D
Series 9030 Output Relay N.C. and Form C 3 AR Isolated | IC693MDL931 A D
Series 9030 Output Relay N.O. 2 A &t IC693MDL940 A D
Discrete MixedModules
Series 9030 High-Speed CounterModule IC693APU300 D H
Series 9030 Special /0 Processor IC693APU305 C
Series 9030 Mixed I/O 8Pt 120 Vacln / 8-Pt Relay Out IC693MAR590 A C
Series 9030 Mixed I/O 8Pt 24Vdc In / 8Pt Relay Out IC693MDR390 A C
Analog InputModules

Introduction
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Description Catalog NIQE:/T:Q; CE Mark
Number ST Approved
Series 9030 Input Analog4-Channel Voltage IC693ALG220 A GandH
Series 9030 Input Analog 4Channel Current IC693ALG221 A GandH
\S/glrtiz;e%?)o Input Analog 16 SingleEnded/ 8Differential ICE93ALG222 A Cand D
iirrireesn?%o Input Analog 16 SingleEnded/8 Differential IC693ALG223 A c
Analog Output Modules
Series 9030 Output Analog 2-Channel Voltage IC693ALG390 A F
Series 9030 Output Analog 2-Channel Current IC693ALG391 A E
Series 9030 Output Analog Current/Voltage 8Channel IC693ALG392 A B
Analog Mixed I/OModules
Series 9030 Analog Current/Voltage 4Input/2 -Output IC693ALG442 B B
Communication Modules
Series 9030 I/O LinkModule (Master) IC693BEM321 C F
Series 9030 Genius Bus Controller IC693BEM331 K
Series 9030 FIP Bus Controller IC693BEM341
Special Purposéviodules
Series 9030 /O Link InterfaceModule IC693BEM320
Series 9030 1/O Link MasteModule IC693BEM321
Series 9030 DeviceNet MasteiModule L)C693DNM20 AA
Series 9030 DeviceNet SlaveModule IC693DNS301 AA
Series 9630 DSM314 Motion Controller IC693DSM314 AC AA
Series 9030 DSM324i Motion Controller IC603DSM324
Series 9030 Temperature ControllerModule IC693TCM302 *

Introduction
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Minimum
" Catalog - CE Mark
Description Revision
Number Approved
Supported
Series 90630 Temperature ControllerModule Extended IC693TCM303 N
Range
Series 9030 Power TransduceModule IC693PTM100 A
Series 9030 Power TransduceModule IC693PTM101 A
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1.3.3 Series 9030 Modulesthat Cannot Be Used in an RX3i

System
The Series 9680 modules listed in the following table cannot be included in a Universal Backplane or any
Cvn_1I| ggml mp Pckmrc @_ainj_lc gl _I PVlig qwqrck, Dmp

90-30-compatible module may be suitable for PACSystems RX3i applications, please contact the
manufacturer of Module. That includes Series 930 modules that have catalog numbers beginning with
HE693.

Introduction

Description Catalog Number
CIMPLICITY 98DS 9030Module IC693ADC311
CIMPLICITY 9@DS 9030 System IC693ADS301
Axis PositionModule (1-Axis) IC693APU301
Axis PositionModule (2-Axis) IC693APU302
Series 9030 SDS Bus Interface IC693BEM310
Remote FIP Interfacélodule IC693BEM330
FIPRemote 1/O 2.5MHz IC693BEM332
Remote FIP Interface IC693BEM333
Genius Bus Controller IC693BEM334
FIP Remote I/O 2.5MHz IC693BEM335
Ethernet Network Interface Unit IC693BEM350
Cscan InterfaceModule IC693CDC200
Genius CommunicationsModule IC693CMM301
Enhanced Genius CommunicationModule IC693CMM302
Alspa N80 CommunicationdViodule IC693CMM304
Alspa Enhanced N80 Communicationslodule IC693CMM305
Communication Control Module IC693CMM311
Ethernet InterfaceModule 3.10 IC693CMM321
Digital ServoModule (2-Axis) IC693DSM302
Digital Valve DriverModule IC693DVM300

16
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Description Catalog Number
Nmucp K_rc WModulei GI r c pd_ adIC693MCM001
Nmucp K_rc T HO& GIrcpd_adIC693MCM002
PMJ TAxis International Only IC693MCS001
PMJ 2Axis International Only IC693MCS001
Input 120/240 Vac8-Pt Isolated IC693MDL232
Input 24Vdc 8Pt Pos Logic IC693MDL630
Input 24Vdc 8Pt Neg Logic IC693MDL631
Input 24Vdc 8Pt Neg Logic IC693MDL633
Input 24Vdc 16-Pt Pos Logic IC693MDL640
Input 24Vdc 16-Pt Neg Logic IC693MDL641
Input 24Vdc 16-Pt Pos Logic Fast (1ms) IC693MDL643
Input 24Vdc 16-Pt Neg Logic Fast (1ms) IC693MDL644
Input 24Vdc 32-Pt Pos/Neg IC693MDL652
Input 24Vdc 32-Pt Pos/Neg Fast IC693MDL653
Output 12/24Vdc 0.3A 32Pt Neg IC693MDL750
Output 12/24Vdc 0.3A 32-Pt Pos IC693MDL751
PROFIBU®P Master IC693PBM200
PROFIBUBP Slave IC693PBS201
Programmable Coprocessor W/Epr IC693PCM30
Programmable CoprocessoModule IC693PCM300
Programmable Coprocesor Module (64Kk) IC693PCM301
Programmable CoprocessoModule (640Kk) IC693PCM311
Clamp PositionModule IC693PMC801
Injection PositionModule IC693PMIB00

Section 1
May 2021
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1.4 Backplanes and Power Supplies
1.4.1 RX3i Universal Backplane

The RX3i system must include at leasine Universal Backplane: it accommodates the RX3i CPU. Three sizes
of Universal Backplane are available:slot IC695CHS007, 1X5lot IC695CHS012Kigurel), and 16-slot
(IC695CHS016.

With its dualpurpose backplane, the RX3i Universal Backplane suppstioth PCibased backplane (IC695)
and serial backplane (IC693 and 1C694) l/&nd option modules. It also supports Series 980 1/O and option
modules.

E
X
P
A
N
5
I
[}
N

Figurel: 12-Slot Universal Backplane IC695CHS012
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1.4.2 Expansion(12-slot and 16-slot Universal Backplanes
Only)

® evox Whenever an application requires morenodules than the selected Universal
iVpeeml  Backplane can accommodatgwhenever some modules must be installed in another
ACTIVE location) an RX3i Serial Bus Transmitteviodule, IC695LREQ01Rigure2), must be
installed in the last slot of the Universal BackplanBlote that only 12-slot and 16-slot
Universal Backplanes accommodate the LREQOL.

LRE001

TheBus Transmitter module(LREOO1) is conneed to the first Expansion or Remote
backplane via a cable. Subsequent racks are daidyained together using cables (see
Figure5 through Figure7).

The D-connector (right side, Figure 3) is used to connect the Rx3erial Expansion
backplaneto the LREOO1.

Remote Backplanes may also be connected to the RX3i systamthis manner.

X=CLOSED
BASE 5-SLOT

EXPANSION : MODULES IN THIS BACKPLANE
- CANNOT BE HOT-SWAPPED

NON-CPU SLOTS

SERIAL BUS TRANSMITTER

SUPPLY

Figure2: LREOO1

Figure3: 5-Slot RX3i Serial Expansion Backplane IC694CB&3

Use of Expansion and Remote Backplanes is summarized on the following pages.
For more information about the Serial Bus Transmitter module and cables, refer. to
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1.4.3 Backplanes Available for the RXS8lystem

Universal and Expansion Backplanes that are compatible with RX3i systems are listed below. Refer to Chapter
3 of this manual for descriptions and specifications of the RX3i Backplan&®r information about Series 90
30 Expansion Backplanes, refeotthe Series 980 I/OModulesSpecifications ManualGFK0898.

Backplanes

RX3i 16Slot Universal Backplane IC695CHS016
RX3i 12Slot Universal Backplane IC695CHS012
RX3i #Slot Universal Backplane IC695CHS007
RX3i 10Slot Serial ExpansioBackplane IC694CHS392
RX3i 5Slot Serial Expansion Backplane IC694CHS398
Series 9030 10-Slot Expansion Backplane IC693CHS392
Series 9030 5-Slot Expansion Backplane IC693CHS398
Series 9030 10-Slot Remote Expansion Backplane IC693CHS393
Series90-30 5-Slot Remote Expansion Backplane IC693CHS399
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1.4.4 Power Supplies for RX3i Systems

Power Supplies for Universal and Serial Expansion Backplanes are listed below. Refer to Chapter 4 for
descriptions and specifications of the RX3i Power Supplies. Fdiormation about Series 9030 Power
Supplies, refer to the GFK898, Series 960 I/OModulesSpecifications Manual

Installed in
Serial
Expansion
Backplane

Installed in
Description Catalog Number| Universal
Backplane

Power Supplies

RX3i Power Supply, IC695PSA040 y @) POWER

120/240 Vag 125V
01240 Vag 125Vde, || - soepsa140 © O PisFAULT
40w Q) OVERTEMP

<) OVERLOAD

RX3i Power Supplies, IC695PSD040 ~

24Vdc, 40 W IC695PSD140 © Power Supply
40W DC

RX3i Serial Expansion
Power Supply, 120/29 |IC694PWR321
Vac, 125Vdc

(@]

RX3i Serial Expansion
Power Supply, 120/29
Vac, 125Vdc, High
Capacity

(@]

IC694PWR330

RX3i Serial Expansion
Power Supply, 24Vdc, |[IC694PWR331
High Capacity

(@]

Series 9030 Power
Supply for Expansion
Backplane, 120/28 Vag
125Vvdc

(@]

IC693PWR321

PACSystents
RX3i

Series 9030 Power
Supply for Expansion
Backplane, 120/2D Vag
125Vdc, High Capacity

(@]

IC693PWR330
Figure4: Typical Singlewide
RX3i Power SuppliModule

Series 9030 Power
Supply for Expansion
Backplane, 24Vdc, High
Capacity

(@]

IC693PWR331
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1.5 Expansion Systems

The PACSystems RX3i can include a combination of up to seven Serial Expansion and/or Remote Backplanes.
The Expansion Backplanes can be any of the RX3i or Serie8®@@odels listed earlier. The Remote

Backplanes can be any of the Series-30 Remote Backpanes listed in the GEKI898, Series 9680 I/OModule
Specifications Manual

A If the system includes only Expansion Backplanes, the total distance from the CPU to the last
backplane cannot be more than 15 meters (50 feet)

A If the system includes any Remote Backplanes, the total distance from the CPU to the last
backplane cannot be more than 213 meters (700 feet).

Remote Backplanes provide the same functionality as Expansion Backplanes over a much greater distance.
Remote Bakplanes have extra isolation circuitry that lessens the effect of unbalanced ground conditions

that can occur when backplanes are located long distances from each other and do not share the same
ground system. Communications between the CPU and a Remotadkplane may take slightly longer than
communications between the CPU and an Expansion Backplane. This delay is usually small compared to the
total CPU scan time.
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1.5.1 Expansion System with One Expansion or Remote
Backplane

An Expansion system can consist afUniversal Backplane with just one Expansion or Remote Backplane.

This example includes one Universal Backplane Universal Backplane
IC695CHS012 and one Expansion Backplane, CT T ] |

1 [ [ | [ [ [ ]
IC694CHS392. Each Backplane in this example
has a DC Power Supply. Together, they
accommodate 19 digrete, analog, and special

function modules.

These backplanes are located 15m (50 ft) apart. X

. . 1/0 Expansion Cable
They are connected via an Expansion Cable IC693CBL302
IC693CBL302, which has a builh terminating Cable Length:
resistor. 15 m (50 ft)

If it were necessary to locate the second
backplane more than 15n (50 ft) from the

Universal Backplane, a Series D Remote
Backplane could be used with a custorength I I
cable and external terminating resistor.

|

Figure5: RX3i System using One Univerdahckplane and
One Expansion Backplane

One Expansion Backplane
11 r 11 11 f |

1.5.2 Using Multiple Expansion and Remote Backplanes

The next two example systems are similar to each other except for the distance between the backplanes. The
example on the left includes two RX3i Expansion Backplanesdeen Series 96B0 Expansion Backplane. The
Expansion Backplanes can be any combination of RX3i (IC694) and Serie8®0C693) Expansion

Backplanes. 1/O modules in the system can be any combination of RX3i and Serie8@0nodules.

In the example on the mght, two of the backplanes mustbe installed beyond the 15 m (56ft) limit of an
Expansion system. Two Series 90 Remote Backplanes are used in those locations. éiher features of the
two example systems are the same, including their I/O modules.
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RX3i Universal Backplane RX3i Universal Backplane
IC695CHS012 IC695CHS012
N N O I I I I I O
miiinn Bl H
Maxi Cabl
RX3i Expansion Backplane RX3i Expansion Backplane amgl;glth: ¢
IC694CHS392 IC694CHS392 15 meters
50 feet]
E I E I T O O (50 feeh
RX3i Expansion Backplane Series 90 -30 Remote
IC694CHS398 Maximum Cable Backplane IC693CHS399
Length: )
15 meters Maximum Cable
(50 feet) Length:
213 meters
(700 feet)

Series 90 -30 Expansion
Backplane IC693CHS392

l I I I O
Plug

IC693ACC307

Series 90 -30 Remote
Backplane IC693CHS393

) 1 I O O
1/0 Terminator
[ Plug

IC693ACC307

Figure6: RX3i System using Multiple Expansion Backplane  Figure7: Rx3i System using Expansion and Remote

Backplanes
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Section 2:Installation

This chapter provides general instructions for installing PACSystems RX3i equipment.

Pre-Installation Check
System Layout Guidelines
Enclosures

System Wiring

System Grounding

—_ = = = = —(

System Installation

For additional information about systeminstallation, refer to the following:

1 Chapter 3, Backplanes, for backplane dimension diagrams

] Chapter 4, Power Supplies, for power supply specifications and wiring diagrams

1 Chapters 5 through 16 for module wiring diagrams and specifications

] Chapter 17 forinformation about terminal blocks for some higherdensity modules, the Terminal
Block Quick Connect System (TBQC) and interconnect cables.

Appendix A for general standards information

Appendix B for information about calculating heat dissipation

—_—( =—C =<

Appendix Cfor information about the Cable Clamping Assembly

2.1 Pre-Installation Check

Upon receiving your RX3i equipment, carefully inspect all shipping containers for damage. If any part of the
system is damaged, notify the carrier immediately. The damaged shippingntainer should be saved as
evidence for inspection by the carrier.

As the consignee, it is your responsibility to register a claim with the carrier for damage incurred during
shipment. However, we will fully cooperate with you, should such action be nessary.

After unpacking the RX3i equipmentrecord all serial numbers Serial numbers are required if you should
need to contact Customer Care during the warranty periodAll shipping containers and all packing material
should be saved should it be necessato transport or ship any part of the system.

Verify that all components of the system have been received and that they agree with your order. If the
system received does not agree with your order, contact Customer Care.

If you need technical help, contat Technical Support. For phone numbers and email addresses, refer to
Contact Information
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2.2 System Layout Guidelines

A good layout helps minimize the chance of electrical shock to personnel working on the system. It lets
maintenance technicians easily accss the unit to make measurements, load software, check indicator lights,
remove and replace modules, etc. It also makes it easier to trace wiring and locate components while
troubleshooting. Also, aproper system layout promotes good heat dissipation and &lps eliminate electrical
noise from the system. Excess heat and noise are two major causes of electronic component failure.

A Locate RX3i equipment away from @ @ @

other components that generate a lot
of heat, such as transformers, power
supplies, or power resigsrs.

A Locate RX3i equipment away from

OO

components that generate electrical i ovobo
noise such as relays and contacts. oooo
A Locate RX3i equipment away from oooo

high-voltage components and wiring,
such as circuit breakers and fusible @

disconnects, transformers, and motor E
wiring.

A Locate equipment at a convenient level ‘
that allows technicians reasonable
access for maintaining the system.

A Route sensitive input wires away from
electrically-noisy wires such as discrete ] D D"
output and AC wiring. This can be
facilitated by grouping VO modules to D D
keep output modules separated from L L L
sensitive input modules.

A Clearance space of 10 cm (4 in) on all
four sides of each RX3i backplane for ?
ventilation/cooling is required.

A RX3i backplanes are designed to be @ @

mounted horizontally due to thermal

)

@ @

1. RXSi 7. Power supply
considerations. Other mounting 2. Wireway (Wire Duct) 8. Control transformer
orientations may affect system 3. Field device connection terminal block 9. Fusible disconnect or circuit breaker
L 4. Motor connection terminal block 10. Control relays
performance’ I’e|labl|l'[y, and agency 5. Motor starters 11. Protected enclosure
approvals, and are therefore not 6. Circuit board

recommended.

A Use shielded cable connections with
the shield grounded at one end (at
source) for all analog modules,
including RTD and Thermocouple
modules.

Figure8: System Layout Guidelines
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2.3 Enclosures

The RX3i system and its components are considered open equipment [having live electrical parts that may
be accessible to users] and must be installed in a protective enclosure or incorporated into other assemblies
manufactured to provide safety. At a minimum, the enclosure or assemblies shall provide a degree of
protection against solid objects up to 12mm (e.gfingers). This equates to a NEMA/UL Type 1 enclosure or an
IP20 rating (IEC60529) providing at least a pollution degree 2 environment.

When an RX3i system is installed into an area designated as a Hazardous Area, then the enclosure must be
one that is only accessible by use of a tool. Refer to Appendix A for reference to specific product
certifications, types of Hazardous Area approvals, Hazardous Area warnings, and additional enclosure
requirements concerning ATEX. The enclosure must be able to adequatalissipate the heat generated by

all of the components mounted inside so that no components overheat. Heat dissipation is also a factor in
determining the need for enclosure cooling options such as fans and air conditioning. A minimum space of at
least 102mm (4 in) is required on all sides of the RX3i backplane for cooling. Additional space may be
required, depending on the amount of heat generated by the equipment during operation, or on other
requirements such as minimum bend radius for system cablindppendix Bexplains how to calculate heat
dissipation for RX3i modules and field devices in an enclosure.
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2.3.1 RX3i Universal Backplane Dimensions and Spacing
Table 2-1: Backplane Dimensional Details
Dimensions i Inches (mm)
CATNumber - -
Length (L) Width (W) Height (H)
IC695CHS007 10.414 +/-0.014 5.55 Max, 5.6 Min 0.851 +/-0.010
(264.515 +/-0.356) (140.97 Max, 142.24 Min) | (21.615 +/-0.254)
IC695CHS012 18.191 +/-0.014 5.55 Max, 5.6 01Min 0.851 +/-0.010
(462.051 +/-0.356) (140.97 Max, 142.26 Min) | (21.615 +/-0.254)
IC695CHS016 23.791 +/-0.014 5.55 Max, 5.6 01Min 0.851 +/-0.010
(604.291 +/- 0.356) (140.97 Max, 142.26 Min) | (21.615 +/-0.254)

| b

1

I
102mm * 12-Slot | 16-Slot 102mm *
= a.o0in) > [€— 462mm | 604.3mm > (@oom) _): 102mm *
(18.19in) | (23.791in) 12-Slot | 16-Slot | (400in)
< 428mm |570.2mm I
|

(16.85in)

(22.45in)

|

Universal

* Allowance for cooling

148mm
|<— (5.83in) —>|

Universal
Backplane with
Modules installed
side view

|
|
90mm Backplane front 5.08mm : 141.5mm
(3.54in) view 0.20 dia. | (5.57in)
¢ typical |
|
| l
P A
) |
102mm *
31.5mm | .
(1.24in) | (4000
|

Side dimension is for standard modules with
doors closed.

Side dimension does not include extra depth
required for cables and connectors.

Modules with Extended High-Density
Terminal Blocks (such as Terminal Block
1C694TBB132) are approximately ¥2-inch

(13mm) deeper overall.

Figure9: RX3i Universal Backplane Dimensions and Spacing
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Figure10: Vertical Mounting Not Recommended

2.3.2 RX3i Serial Expansion Backplane Dimensions and

Spacing

Each backplane has standard attachment flanges for mounting on an electrical panel.

102mm *

|
| €< .y —>> | €— 265mm | 433mm
| (4.00in) (10.43in) | (17.44in)

I
> |« 102mm * >
> (4.00in) l

A

| 102mm *
5-Slot | 10-Slot (4.00in)

(9.84in) | (16.85in)

f

250mm | 428mm > i

| I
I I
I l
I I
| I
I : I
I 90mm Expansion | 130mm
I (3.54in) Backplane front 5.08mm | G12in)
i 0.20 dia.
I MW typical [
I I
I I
I l
| I
| 20mm |
| (0.79in) | 102mm *
| | (4.00in)
| * Allowance for cooling | i
e e e e o o e — — — — —— — — — —— —— — — —— —— —— — — — — — — [ PR A
142 ) , Lo )
(5_52;;2; —> Side dimension is for modules with doors
closed.
Side dimension does not include extra depth
required for cables and connectors.
Expansion

Backplane with
modules installed
side view

Modules with Extended High-Density Terminal
Blocks (such as Terminal Block IC694TBB132)
are approximately %-inch (13mm) deeper
overall.

Figurell: RX3i Serial Expansion Backplane Dimensions and Spacing
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2.4 System Wiring

Adhere to the followinginformation to avoid possble misrouting of wiring to I/O modules:

1 Label all wires to and from I/O devices. Record circuit identification numbers or other pertinent data
on the inserts that go into the faceplate door oModule.

1 Wires should be dressed schiat each field /O comector is fixed relative to its respective module.

WARNING

In addition to the information provided here, always follow all wiring and safety codes

that apply to your area or your type of equipment. For example, in the United States,
most areas have adopted the National Electrical Code standard and specify that all wiring
conformsto its requirements. In other countries, different codes will apply. For maximum
safety to personnel and propertyyou must follow these codes. Failure to deo can lead

to personal njury or death, property damage or destruction, or both.

24.1 Color Coding Wires

These color codes are commonly used in industrial equipment manufactured in the United States. Where
they differ from codes that apply to your area or youtype of equipment, follow your applicable codes
instead. Besides satisfying code requirements, wire color coding makes testing and troubleshooting safer,
faster, and easier.

Green or green with stripe Ground
Black- Primary AC

Red- Secondary AC

Blue-DC

White - Common or neutral

—_—( =—=( =—( == = =—=(

Yellow- Secondary power source not controlled by the main disconnect. Alerts maintenance
personnel that there may be power present (from an external source) even if the equipment is
disconnected from its main power source.

2.4.2 Wire Routing

To reduce noisecoupling among PLC wires, electricallyoisy wiring such as AC power wiring and discrete
output module wiring should be separated from lowlevel signal wirings such as DC and analog input module
wiring or communications cables. Whee practical, group separately the following types of wiring:

I AC power wiringincludes the AC input to the PLC power supply, as well as other AC devices in the
control cabinet.

T Analog Input or OutputModule wiring should be shielded to further reduce noise coupling.
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—_

Discrete Output Module wiring often includes switchrinductive loads that produce noise spikes
when switched off.

—_

DC InputModule wiring, although suppressed internally, are lowevel inputs that shouldbe further
protected against noise coupling by observing these wiring practices.

-

Communications Cables araoise-producing wiring cables from which wiring such as Genius bus or
serial cables should be kept away.

Where AC or Output wiring bundles must passear noisesensitive signal wiring bundles, avoid running

them beside each other. If they have to cross, route themt a right angle to minimize coupling between
them.

24.2.1 Grouping of Similar Modules to Keep Wires Segregated

If practical, grouping similar modiles together on the backplanes can help keep wiring segregated. For
example, one backplane could contain AC modules only, while another could contain DC modules only, with
further grouping by input and output types.

2.5 System Grounding

All components of a control system and the devices it is controlling must be properly grounded. This is
particularly important for the following reasons:

1 Alow-resistance path from all parts of a system to earth minimizes exposure to shock in the event of
short circuits or equipment malfunction.

The RX3i system requires proper grounding for correct operation.

—_( =<

All backplanes grouped together in the PLC system must have a common ground connection. This is
especially important for backplanes that are not mouted in the same control cabinet.

WARNING

In addition to observing the grounding procedures described here, it is important to
follow local grounding codes. In the United States, most areas have adopted the National
Electrical Code standard and specify thall wiring conformsto its requirements. In other
countries, different codes apply. For maximum safety to personnel and property, follow

these codes. Failure to do so can mean injury or death to personnel, damage to property,
or both.

In addition to obsewing the system grounding procedures, periodic inspections of the ground connections
should be performed to ensure that the system remains properly grounded.

1 ThePLC equipment, other control equipment, and the machine should be interconnected to
maintain acommon earth ground reference, also called the machine chassis ground.
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Figurel12: System Grounding

25.1 Ground Conductors

Ground conductors should be connected in a tree fashion with branches routed to a cealtearth ground
point, as shown on the previous page. This ensures that no ground conductor carries current from any other
branch.

A low inductance path from all parts of a system to earth minimizes emissions and increases immunity to
electrical interferences. Ground conductors should be as short and as large in size as possible. Braided straps
(maximum 10:1 length to width ratio recommended) or ground cables (typically green insulation with a

yellow tracer- AWG #12 (3.3 mn?) or larger) can be used to minimize resistance. Conductors must always

be large enough to carry the maximum short circuit current of the path being considered.
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2.5.2 Backplane Safety and EMC Reference Grounding

The metal back of the backplane must be grounded
using a s@arate conductor; the backplane mounting
screws alone do not provide an adequate ground
connection. At a minimum, use AWG #12 (3.3 mf)
wire with a ring terminal and star lockwasher.
Connect the other end of this ground wire to a
tapped hole in the mounting panel using a machine
screw, star lock washer, and flat washer. Alternately,
if the panel has a ground stud, use a nut and star loc AWG #12 or
washer for each wire on the ground stud to ensure Larger Wire
adequate grounding. Where connections are made
to a painted panel, thepaint should be removed so
clean, bare metal is exposed at the connection point.
Terminals and hardware used should be rated to
work with the aluminum backplane material.

crew, Star Lock washer,

WARNING Flat Washer, Ring Terminal,
L installed in tapped hole.

All backplanes must be grounded to minimize baint Removed

electrical shock hazard. Failue to do so can result in From Panel Here

severe personal injury.
Figure13: Ground Strap Installation

All backplanes grouped together in the PLC system must have a common ground connection. This is
especially important for backplanes that araéot mounted in the same control cabinet.

2.5.3 Power Supply Grounding
Refer to the section, Power Supply Field Wiring.

254 Programmer Grounding

For proper operation, the computer (programmer) running the PLC software must have a ground connection
in common with the CPU. Normally, this common ground connection is provided by connecting the power
cord of the programming device to the same power source (with the same ground reference point) as the
backplane. If the programmer ground is at a different potential than th&LC ground, a shock hazard could
exist. Also, damage to the ports could occur when the programmer serial cable is connected between the
two.
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255 Shield Grounding

In general, the aluminum PLC backplane is used for module shield grounding. On some modules, shield
connections to the user terminal connector orModule are routed to the backplane through the backplane
connector of Module. Other modules, such as the DSM314 require a separate shield ground, as displayed in
Module descriptions in this manual.

For modules installed in a Universal Backplane, shield grounds can be connected to the Grounding Bar at the
bottom of the Backplane usng size M3 screws. The recommended torque @45 Nm (4 in-Ib) maximum.

E
X
P
A
N
5
I
0
N

Grounding Bar

Figure14: Grounding Bar on RX3i Universal Backplane

2.6 System Installation

2.6.1 Universal Backplanes

Mount a Universal Backplane using to good quality 832 x 1/2 (4 x 12mm) machine screws, lock washers
and flat washers. Install the screws in the four tapped holes displayed in the following figure.
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Figure15: Location of Mounting Screwgor Universal Backplane

Backplanes must be mounted horizontally, as represented above, to meet product performance and
reliability specifications by providing adequate airflow aroundModules. Other mounting orientations may
affect system performance, relidility, and agency approvals, and are therefore not recommended.

26.1.1.1 Universal Backplane Terminal TB1

The RX3i IC695 Power Supplies do not
provide Isolated +24Vdc output power over
the backplane.

TB1 Terminals 7 and 8 can be used to
connect an optional exterral source of

Isolated +24Vdc (see3.1.1.1for details).
Isolated +24Vdcis required for some IC693 1~ 6:notused

and 1C694 modules as listed in the table of  7: |solated +24VD

Section4.2, Module Load Requirements

8: Isolated Ground

Theseterminals acceptindividual wires
from 14 to 22 AWG.

If modules that require Isolated +24Vdc are
installed in an Expansion Backplane rather
than in a Universal Backplane, an external

Isolated +24Vdc power supply will not be

required. Slot 0: Connector for RX3i
IC695 Power Supply only

Terminals 1 through6 are not used.
Figure16: Universal Backplane Terminal TB1
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2.6.1.2 Power Supply Models and Slot Occupancy
Power Supply #Slots Max in Uniersal Remote orExpansion
Redundant Mod
Catalog Number Occupied Backplane edundant vode Backplane
IC695PSD040 1 1 Not supported Not supported
IC695PSD140 1 42 Supported Not supported
IC695PSA040 2 1 Not supported Not supported
IC695PSA140 2 42 Supported Not supported
IC693 Power Supplies | Not permitted Not permitted N/A Max 1
IC694 Power Supplies | Not permitted Not permitted N/A Max 1
2.6.1.3 Universal Backplane Slot Occupancy Rules

-

An RX3i CPU module can be installed anywhere in the Universal Backplane except the rightmost
(expansion) slot. With the exception othe CPE302CPE305, CPU modules occupy 2 sloGPE302and
CPE30%achoccupy one slot.

-

CPE302CPE305, I/0, and option modies can be installed in any available slot except the rightmost
(expansion) slot and slot 0, which can only accept IC695 Power Supplies. Each 1/O slot has two
connectors, so can accept either an RX3i RBased module or a module with a serial backplane
interface.

—_

The rightmost slot is the expansion slot. It can only be used for optional Serial Bus Transmitter module
IC695LREOQOL.

2.6.2 Expansion Backplanes

To mount an Expansion Backplane on a panel, use four gegdality 8-32 x 1/2 (4 x 12 mm) machine screws,
lock washers and flat washers. Install the screws in the four tapped holes.

11C695 Power Supply modules may be installed in any Universal Backplane slot.

2 Any combination ofG695PSD140 & IC695PSA140, up to max of four.
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An Expansion Backplane can also be mounteéda 19inch rack using a mounting bracket as described in this

section.

2.6.2.1 Setting the Rack Number DIP Switch

Each backplane is identified with a unique number called a Rack NumbReack number 0 is always
automatically assigned to the backplane with theCPU. Rack numbers must not be duplicated in a system.
Backplanes do not need to be sequentially numbered, althouglfor consistency, rack numbers should not be

skipped.

Rack Numbers for Expansion and Remote backplanes are set using a DIP switch on thieplae. The
following table providesthe DIP switch positions for rack number selection.

Rack Number
DIP Switch 1 2 3 4 5 6 7
1 open closed open closed open closed open
2 closed open open closed | closed open open
3 closed | closed | closed open open open open

For example, these switch settings select rack number 2:

Figure18: Example of Backplane DIP Switch Setting for Rack Number

Installation

N3dO

Closed = switch
down on right

.
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CAUTION
Do not use a pencil to set the DIP switche&raphite from the pencil can damage the
switch.

2.6.2.2 Recommended Mounting Orientation for Expansion
Backplanes

For Expansion and Remote Backplanes, power supply load rating depends on the mounting position of the
backplane and the surrounding temperature.

Theload rating with the Expansion Backplane mounted upright on a panel is100% at 60°C (140°F).

o0

5
&

Figure19: Effect on Load Rating, Vertical Mounting

Power supply load ratings with the bagidlane mounted horizontally are:

1 The temperature at 25°C (77°Fj full load
1 The temperature at 60°C (140°F) 50% of full load

=

i/

Figure 20: Effect on Load Rating, Horizontal Mounting
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2.6.3 Mounting a Backplane in a 19nch Rack

ThelC693ACC308-ront Mount Adapter Bracket Figure21) can be usedo mount a 10-Slot Expansion
Backplane IC694CHS392to the front face of a 19inch rack. Irstall the adapter bracket by inserting the tabs
at the top and bottom of the adapter bracket into the corresponding slots at the top and bottom of the
plastic backplane cover. It is not necessary to remove the cover to install the bracket. With the bracket
place, insert and tighten the two screws (includedvith the bracket) through the back of the backplane holes
into the threaded holes in the bracket.

Right side of
__— Baseplate —_s

Insert two screws (one at top; one at

—————— bottom) from the back of the baseplate
ol through the baseplate mounting holes
into tapped holes in the bracket. Tighten
both screws to secure the bracket to the
baseplate.
Q1

Figure21: IC693ACC308 Front Mount AdapteBracket

Dimensions for rack mounting a backplane with the IC693ACC308 Front Mount Adapter Bracket are
displayed inFigure 22.

480 mm
< .
(18.89 in)

v

469 mm
(18.47 in)

la

| 19

 I— | |- | - | - | - |- |- | - | - | - |-

Figure 22: Dimensions for Backplane with IC693ACC308 Front Mount Adapter Bracket
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ThelC693ACC313 Recessed Mount Adapter Bracketn be usedo recessmount a 10-Slot Expansion
Backplang IC694CHS392g 1 gqgbc _ [/ 706 p_ai , Rfgq " p_aicr a_IlI| mr

An Expansion Backplanmounts on the rear panel of this adapter bracket using four-82 (4mm) screws,
nuts, lock washers, and flat washers. The Adapter Bracket bolts through itsifeslotted holes to the face of
rfc [/ 706 p_iaable lmgwated€lock wash¢rs recommended).

4.06mm

; ; 7.1mm
(0.160 inch) dia. x4 (0.280 inch)
_u ..L,Z_._._._._._._._._._._._._._._._._._._._._._.___._l. _—.L _
TR T T i
90mm ! (4.00 inches)

[
|
i 101.6mm
|
|
[

Y . '_'.‘?_'.__'.__'.__'Tlf_.__'.__'.__'.__'.__'.__'.__'___'.__'.__'.__'.__'.__'.__'.__'.__'.__'.__'.__'.__'.__'.__"!i'; i J _.
41.4mm (1.630 inches) ‘ | | - I
¥ . 21.4mm (0.842 inch) : —
. : —T 7

8.8MM —p] rel—
(0.346 inch) inside | | | |l 428mm (16.850 inches) i

|
[
— ~ 460.3mm (18.122 inches)  (

> 34.7mm
[ "] (1.368inch)
12.2mm !
(0.439 inch)
—
—

Figure23: IC693ACC313 Recessed Mount Adapter Bracket

2.6.3.1 Grounding Rack-Mounted Expansion Backplanes

If anExpansion Backplane is mounted in a diich rack usirg an Adapter bracket, the rack must be properly
grounded as descibed in the section,System Grounding Procedurééso, the backplane should be grounded
according to the guidelines in the sectionBackpane Safety Groundin@ising a separate ground wire from the
PLC backplane.

1 For a Recessed Mount Adapter Bracket (IC693ACC313), the ground wire can be installed with the
ground attached to the Recessed Mount Adapter Bracket. An additional ground wire shdbe
installed that connects the Adapter Bracét to solid chassis ground.

—_

For a Surface Mount Adapter Bracket (IC693ACC308), the ground wire should be run from the
backplane to a solid chassis ground on the rack.
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2.6.4 Modules
2.6.4.1 Hot Insertion and Removal

In general, modules in a Universal Backplane (IC695CHS007, CHS@ZZHS016) can be installed or
removed while power is applied to the system. This includes backplane power and field power supplied to
Module. However, no CPU modules fall into this categoriyhe following table liststhe I/O modules that do
not support this feature or have not yet been verified to support this feature.

Note: For products that support hot insertion,Module must be properly seated on the carrier with the
latch engaged and all pis connected within 2 seconds. For removaModule must be completely
disengaged from the carrier within 2 seconds. It is important thatlodule not remain partially inserted
during the insertion or removal process. There must be a minimum of two secondstesen the removal and
insertion of modules.

Note: A CPU module cannot be installed or removed from a Universal Backplane while power is applied to
the system. System power must be removed before installing or removing thePU.

The following modules supporthot insertion and removal, with restrictions as noted:

Catalog Number | Hot-Swap Compatible Notes / Restrictions on Hot Swap Capability

IC693ACC300 | Yes

IC694ACC300 | Yes

IC695ALG106 Yes

IC695ALG112 Yes

IC693ALG222 Yes- Revision FA & later | Revision E & earlier do not support hot swap.

IC694ALG222 Yes- Revision BA & later | Revision A does not support heswap.

IC693ALG223 Yes- Revision EA & later | Revision D & earlier do not support hot swap.

IC694ALG223 Yes- Revision BA & later | RevisionA does not support hotswap.

IC694ALG232 Yes

IC694ALG233 Yes

IC695ALG306 Yes

IC695ALG312 Yes

IC693ALG391 Yes

IC693ALG392 Yes
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Catalog Number | Hot-Swap Compatible Notes / Restrictions on Hot Swap Capability
IC694ALG392 Yes
IC695ALG412 Yes
IC693ALG442 Yes- Revision DA & later | Revision C & earlier do not support hawap.
IC694ALG442 Yes- Revision BA & later | Revision A does not support heswap.
IC695ALG508 Yes
IC694ALG542 Yes
IC695ALG600 Yes
IC695ALG608 Yes
IC695ALG616 | Yes
IC695ALG626 | Yes
IC695ALG628 | Yes
IC695ALG704 Yes
IC695ALG708 | Yes
IC695ALG728 | Yes
IC695ALG808 | Yes
IC693APU300 | Yesi Revision MA & later] Revision L and earlier do not support hot swap.
IC694APU300 | Yesi Revision CA & later| Revision-BA and earlier do not support hot swap.
IC693APU305 | Yes
IC694APU305 Yes
Genius Bus Controller modules that are included in a Max
ON redundancy system should not be installed or removec
IC693BEM331 | Yes from the PLC that is operating as a Master. If a module is
removed from the Master and then reinstalled, the
outputs for that module will not be enabled until the next
Backupto-Master transition.
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Catalog Number | Hot-Swap Compatible Notes / Restrictions on Hot Swap Capability

Any time a Genius Bus Controller is removed from an actiy
system, there is a possibility that the bus may be disrupted
with a subsequent impact on the corresponding I/O
IC694BEM331 | Yes devices. For sgtems that require online maintainability, it

is recommended that dual (redundant) Genius busses be
used.

Otherwise, the BEM331 can be heswapped.

IC695CMMO002 | Yes

IC695CMMO004 | Yes

IC695CMX128 | Yes

IC693DSM324 | Yes

IC694DSM324 | Yes

IC695ECM850 | Yes

IC695EDS001 | Yes

IC695E1S001 Yes

IC695ETMO001 | Yes

The Genius Communications Gateway requires an externg
24Vvdc power supply and does not draw power from the
RX3i backplane. Swapping out th6&CG001 will therefore
IC695GCG001 | Yes not impact the PLC. However, this cannot be performed
without disconnecting its power supply. If configured to
support Genius Hot Standby, the loss of a single GCG001
will be tolerated; otherwise not.

IC695HSC304 | Yes

IC695HSC308 | Yes

IC693MDL230 | Yes

IC694MDL230 | Yes

IC693MDL231 | Yes

IC694MDL231 | Yes

IC693MDL240 | Yes
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Catalog Number | Hot-Swap Compatible Notes / Restrictions on Hot Swap Capability

IC694MDL240 | Yes

IC693MDL241 | Yes

IC694MDL241 | Yes

IC693MDL250 | Yes

IC694MDL250 | Yes

IC693MDL260 | Yes

IC694MDL260 | Yes

IC693MDL310 | Yes

IC694MDL310 | Yes

IC693MDL330 | Yes

IC694MDL330 | Yes

IC693MDL340 | Yes

IC694MDL340 | Yes

IC693MDL350 | Yes

IC694MDL350 | Yes

IC693MDL390 | Yes

IC694MDL390 | Yes

IC693MDL632 | Yes

1C694MDL632 Yes

IC693MDL634 | Yes Hot-swap can only be performed witHield-side terminal
block removed from Module. The terminal block is to be
removed before hot extraction from the RX3i Universal
Backplane and renstalled after hot insertion.

IC694MDL634 | Yes

IC693MDL635 | Yes

IC694MDL635 | Yes

IC693MDL645 | Yes Hot-swap can only be performed with fieleside terminal
block removed from Module. The terminal block is to be
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Catalog Number | Hot-Swap Compatible Notes / Restrictions on Hot Swap Capability

removed before hot extraction from the RX3i Universal

IC694MDL645 | Yes
Backplane and ranstalled after hot insertion.

IC693MDL646 | Yes Hot-swapcan only be performed with fieldside terminal
block removed from Module. The terminal block is to be
removed before hot extraction from the RX3i Universal
Backplane and renstalled after hot insertion.

IC694MDL646 | Yes

IC693MDL648 | Yes Hot-swap canonly be performed with field-side terminal
block removed from Module. The terminal block is to be
removed before hot extraction from the RX3i Universal
Backplane and reinstalled after hot insertion.

IC694MDL648 | Yes

IC693MDL654 | Yes

IC694MDL654 | Yes

IC693MDL655 | Yes

IC694MDL655 | Yes

IC694MDL658 | Yes

IC693MDL660 | Yes

IC694MDL660 | Yes

IC695MDL664 | Yes

IC693MDL730 | Yes

IC694MDL730 | Yes

IC693MDL731 | Yes

IC693MDL732 | Yes

IC694MDL732 | Yes

IC693MDL733 | Yes

IC693MDL734 | Yes

IC694MDL734 | Yes

IC693MDL740 | Yes

IC694MDL740 | Yes
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Catalog Number | Hot-Swap Compatible Notes / Restrictions on Hot Swap Capability

IC693MDL741 | Yes

IC694MDL741 | Yes

IC693MDL742 | Yes

IC694MDL742 | Yes

IC693MDL748 | Yes

IC693MDL752 | Yes

IC694MDL752 | Yes

IC693MDL753 | Yes

IC694MDL753 | Yes

IC693MDL754 Yes

IC694MDL754 | Yes

IC694MDL758 | Yes

IC695MDL765 | Yes

IC693MDL916 | Yes

IC694MDL916 | Yes

IC695PBM300 | Yes

IC695PBS301 Yes

Hot-Swap can only be performed while PLC is in STOP

IC695PMM335 | Yes
mode

IC695PNCO001 | Yes

IC695PRS015 | Yes

Hot-swappable only when redundant power supplies are

IC695PSA140 | Yes .
present, and each is powered up.

Hot-swappable only when redundant power supplies are

IC695PSD140 | Yes .
present, and each is powered up.

IC694PSMO001 | Yes
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Catalog Number

Hot-Swap Compatible

Notes / Restrictions on Hot Swap Capability

IC695RMX128

Yes

IC695RMX228

Yes

2.6.4.2

Inserting or removing a module with power applied to the system may cause an electrical
arc. This can result in unexpected and potentially dangerous action by field devices.
Arcing is an explosion risk in hazardous locations. Be sure that the aieaonrhazardous

or remove system power before removing or inseihg a module.

Do not insert or remove modules in RX3i Serial Expansion Backplanes or Serie3M0
Expansion Backplanes with power applied to the backplane. This could cause the PLC to
stop or malfunction. Injury to personnel and damage tdvlodule or backplane may result.

If the PLC is in RUN mode, I/O data to/from this backplane will not be updated wthiiie

power is removed

Hot Insertion and Removal Not Supported

The following modulesdo not support hot Insertion and removal. Do not attempt to insert or remove them
while power is applied to the rack.

Catalog Number Notes
IC693ALG220
IC694ALG220
IC693ALG221
IC694ALG221
IC693ALG222 Revision E & earlier do not support hatwap.
IC694ALG222 Revision A does not support hot swap.
IC693ALG223 Revision D & earlier do not support hot swap.
IC694ALG223 Revision A does not support hot swap.
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Catalog Number Notes
IC693ALG390
IC694ALG390
IC694ALG391
IC693ALG442 Revision C & earlier do natupport hot swap.
IC694ALG442 Revision A does not support heswap.
IC693APU300 Revision L and earlier do not support hot swap.
IC694APU300 Revision-BA and earlier do not support hot swap.
IC693BEM320
IC694BEM320
IC693BEM321
IC694BEM321
IC693BEM341
IC695CMU310 Head-end unit - shuts down everything if removed.
IC695CPE302 Head-end unit - shuts down everything if removed.
IC695CPE305 Head-end unit - shuts down everything if removed.
IC695CPE310 Head-end unit - shutsdown everything if removed.
IC695CPE30 Head-end unit - shuts down everything if removed.
IC695CPU310 Head-end unit - shuts down everything if removed.
IC695CPU311 Head-end unit - shuts down everything if removed.
IC695CPU315 Head-end unit - shutsdown everything if removed.
IC695CPU320 Head-end unit - shuts down everything if removed.
IC695CRU320 Head-end unit - shuts down everything if removed.
IC693DNM200
IC694DNM200

IC693DSM314

Installation
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Catalog Number Notes

1C694DSM314

IC695LREOQ01 Can causecommunications issues with remote racks if haswapped.

IC693MARS590

IC693MDL760

IC693MDL930

1C694MDL930

IC693MDL931

1IC694MDL931

IC693MDL940

1IC694MDL940

IC693MDR390

IC694MDR390

IC695NIU001 Head-end unit - shuts down everything ifremoved.

IC695PNS001 Head-end unit - shuts down everything if removed.

IC695PN301 Head-end unit - shuts down everything if removed.

ICE95PSA040 The aly powgr source inthe rack- shuts everything off and can cause corrupt
user memory if hotremoved.

IC695PSDO040 The aly powgr source inthe rack- shuts everything off and can cause corrupt
user memory if hot removed.
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2.6.4.3 Installing Modules

WARNING

Potentially dangerous voltages may be present on the screw terminals lgfiodule, even
though the power to the backplane is turned off. Always be careful when handling the
removable terminal board ofModule and any wires connected to it.

-

Be sureModule catalog number matches the
intended slot configuration.

-

Holding Module firmly, align Module with the
correct slot and connector.

-

Engage the rear pivot hook(s) oModule
(Figure24) in the notch(es) on the top of the
backplane (1).

-

SwingModule down (2) until the connector of
Module engages the backplane connector,
and the release lever(s) on the bottom of
Module snaps into place in the bottom
module retainer (3).

-

Visually inspectModule to be sure it is
properly seated.

2.6.4.4 Removing Modules

-

If Module has a removable terminal board,
remove it as described later in this section.

-

Locate the release lever(s) at the bottom of
Module (Figure25) and firmly press upward
(1), toward Module. Wider modules have
two release levers that must both be
pressed up at the same time.

-

While holding Module firmly and fully
depressing the release lever(s), pivot
Module upward until its connector is out of
the backplane (2).

-

Lift Module up and away from the
backplane to disengage the pivot hook.

Figure25: RemovingModule from Backplane
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2.6.4.5 I/O Module Terminal Block Assemblies
Most PACSystems RX3i I/O modules haxemovable front ¥ RELEASELEVER

[

terminal block assemblies. Each module of this type has a doc
label that can be removed, marked up as required for the
application, then re-inserted into the retaining grooves,

(Figure 28). The front of the label Figure 26) displays the
catalog number ofModule and a color band to indicateModule
type. It also provides space to record identifying application
information about the inputs or outputs wired to Module. The
wiring diagram is printed on the reverse side and is visible to
the technician (Figure27) once the door is siung open.

N
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=
D
O
D
D
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PR ES

The terminal blocks have fullyhinged doors that can be
opened to either the left or right to access wiring.
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Figure28: Insertion of Door Label following
Mark-up for Application

of5r

Figure26 Module Door Label Figure27: Wiring Diagram on
Front View Reverse Side of Door

2.6.4.6 I/O Module Connections
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For most RX3i /0O modules, connections are made to the
removable terminal board ofModule. Specific wiring
information for each module is printed on the door insert
and also shown inviodule description in this manual.

This section deschies the 20 Connector removable
terminal block (Figure29), which is used by mosRX3il/O
modules. Higherdensity modules use other connection

methods.

Refer to Chapter 17 for details concerning the following:

Qwqgr ck

K_

1 36-pin removable terminal blocksare used for most

higher-density modules.

-

Connections to I/0 modules that have two 20

Connector connectors on the front ofModule.

-

Terminal Board Quick Connect (TBQ) systemthat

allows users to land the field wiring on interposing

terminal strips and complete the connecton to the 1/0
module using prefabricated interconnect cables.

Screw terminals on a 28Connector terminal block accept
from two AWG #22 (0.36 mnf) to two AWG #16 (1.3

mm?), or one AWG #14 (2.1 mrf) copper 90°C (194°F)

wire(s). Each terminal can accept solid or stranded wires,
but the wires into any given terminal should be the same
type (both solid or both stranded) to ensure a good

connection. Wiresare routed to and from the terminals

out of the bottom of the terminal board cavity. The
suggested torque for the 1/0O terminal board connection

screws is froml.1 t01.3 Nm (9.6 to 11.5in-lb).

After the wiring is completed, wires should be bundled anc
fastened at the bottom of the terminal block, as shown in

Figure29.

Installation
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Figure29: 20-Connector removable terminal
block with Tie WrapLanding Locationnoted
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2.6.4.7 Installing or Removing a 20 -Connector Terminal Block
Assembly

(Refer to Chapter 17 for instructions for installing or removing a 3gin terminal assembly). Comparéviodule
catalog number on the label on the terminal assembly door and the label on the side of the to be sure they
match. If a wired terminal block is insdlled on the wrong module type,Module may be damaged when the
system is powered up.

Field power must be turned off when installing or removing a Terminal Block assembly.

2.6.4.7.1 Installing a Terminal
Block

U Toinstall a terminal block Figure 30):

1. Insert the pivot hook on the bottom
of the terminal block assembly into
the slot on the bottom of Module.

2. Pivot the terminal block assembly
upward to engage the connector.

3. Press the terminal block assembly
toward Module until the release
lever latch snapsnto place. Check
to be sure the terminal block is
firmly seated.

Figure30: Installing Terminal Block into I/Module
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2.6.4.7.2 Removing a Terminal Block

0 Toremove a terminal block:
1. Open the terminal block door.
2. Push up the release leveiF{gure31) to unlock the
terminal block.
3. Pull the terminal block away fromModule until the
contacts have separated and the bottom pivot
hook has disengaged.

Figure31: Release Lever Usage prior to Remove
from 1/0O Module
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2.6.4.8 Installing or Removing a Terminal Block Cover

The terminal block assembly cover can be removed for easier access to the terminals.

Potentially dangerous voltages from user devices may be present on the screw terminals
of Module, even thoughthe power to the backplane is turned off Always be careful when
handling the removable terminal block assembly ofModule and any wires connected to

it.

e | 2.6.4.8.1 Removing a Terminal Rick from its
1 Cover
| | U Toremove a Terminal Block from its cover:

1. Grasp the sides of the Terminal Block cover.
2. Pull down on the bottom of the Terminal Block as
shown inFigure 32.

2.6.4.8.2 Inserting a Terminal Block in its
Cover

U Toreinsert a Terminal Block in its cover:

1. Align the top of the Terminal Block with the bottom
of the cover, making sure that the notches in the
Terminal Block match up with the grooves in the
cover.

2. Slide the Terminal Block upwardKigure 32) until it
clicks into place.

Figure32: Extraction or Insertion of Terminal
Block into its Cover
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2.6.4.9 Positive and Negative Logic Connections to Discrete

Modules
The IEC definitions for positive logic and negative logic for PACSystems RX3i modules are described in the
following sections.
2.6.4.9.1 Positive Logic

Positive logic input modules Figure 33) sink current from the input device to the user common or negative
power bus. The input devicds connected between the positive powe bus and the input terminal.

Positive logic output modules Figure 34) source current to the loads from the user comrmn or positive
power bus. The loads connected between the negative power bus antodule output.

|
! IEC ! | IEC | + 2av
‘ SIN Ml | SOURCE ‘
| IN | | ouT ‘
| | I ‘ £
| | I \ =
\ | e} | ‘ -
\ \ | |
\ \ |
| | | I
\ [ + | [
\ [ — | [
| ‘ | - | }
\ | |
\ — O \
L ___ | ov L] | ov
Figure33: Positive Logic Input Circuit Figure34: Positive Logic Output Circuit
2.6.4.9.2 Negative Logic

Negative logic input modules Figure 35) sourcecurrent through the input deviceto the user common or
positive power bus. The input device is connected between the negative power bus and the input terminal.

Negative logic output modules Figure36) sinkcurrent from the loads to the user common or negative
power bus. The loads connected between the positive power bus and the output terminal.

|
| } IEC | 42av
| ‘ ‘ SINK
l | | ouT |
| \
[ [
| \ | |
' | | L
| \ | | O
| \ \ \
| \ © \ \ +1
| y \ \ \ i
| \ \ \ -
| \ \ \
| O \ \
] ‘ ov L | oV
Figure35: Negative Logic InputCircuit Figure36: Negative Logic Output Circuit
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2.6.4.10 Wiring for Analog Modules

A twisted, shielded instrumentation cable is strongly recommended for analog module input or output
signal connections. Proper grounding of the shield is also important. For maximum electrical noise
suppression, the cable shield should only be grounded at omad of the cable.

It is generally best to ground the cable shield as close to the source of the noise as possible. For Analog Input
modules, ground the end that is in the noisiest environment (usually the field device end). Cut the shield off

at Module end of the cable and insulate with shrink tubing. For Analog Output moduleshe ground at

Module end. Cut the shield off athe device end ofthe cable and insulate with shrink tubing.

It is best to keep the length of stripped cable leads as short as pddsito minimize the length of unshielded
conductors exposed to the noisy environment.

Connections can be made directly tdvodule terminals, or via an intermediate terminal block. The diagrams
in this section show wiring for various types of analog inputnal analog output installations.

2.6.4.10.1 Shielding for Analog InputModules

Generally, the shield for analog input cables should be grounded at the analog source. However, ground
connections for each channel, labeled COM and GND, can be used to connect shielddatanalog input
module if appropriate. The COM terminals of the analog input module connect to the analog circuit
common in Module. The GND terminals connect to the backplane (frame ground). Shields may be
connected to either COM or GND. This section shov@ur shields grounding examples for analog input
modules.
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Analog Input Shield Grounding with a
Terminal Strip

For an unbalanced source, the ground shield should be connected to the source common or ground at the
source end. If all source inputs tdModule come from the same location and are referenced to the same
common, all shield grounds should be connected to the same ground point. If there is an additional terminal
strip between the analog input module and the field devices (analog sources), use the rhet displayed in

the following figure to continue each cable shield using a terminal on the terminal strip. Each cable is only
grounded at one end- the end closer to the field devices (analog sources). Shield connections are shown in
red (bold) inFigure 37.

Terminal
Strip
O O o
YT 7N YT 7Y
Analog * I I @ 1 1 + (g O
Source I o o I
) SEms T
s an X%
‘ol — _ e’ ! — — \OY
YT T 7Y /20 Y A O
Analog* L T @ @ U I \ *jz
Source (I I (. I
- ) Il Il Il O
: I ; 1 @ [ [ | O
I I o I -
LD — - 0
O
YT T 7Y YT T
Analog”* T T @ @ { { : : 1O
Source Lol Lol @ @
- — — L L O
NN R
o — e @ @ﬁ.ﬁ NY o
—— —— @)
Y 7 Y Y [T
777 Analog* T T @ T T T T 0
Source [ Il Il Il N O
Connection - - - @ @ Ly - -
0 Frame L] W " L Analog Input
Ground \ol — — ‘o @ @ﬁ.ﬁ __\¢ Vodule
Machine or
Equipment O O
Enclosure

Figure37: Analog Input Shield Grounding with a Terminal Strip
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Appendix A: Analog Input Shield Grounding
to Common Connections

In some applicationsnoise rejection can be improved by connecting the source common points at the
source end, then connecting a common line tModule at only one module COM terminal. That will eliminate
multiple grounding or ground loops that could cause false input data. Theommon connections here are
shown in red (bold) inFigure38.

Analo
+ DN © O] Input )
Analog Lo | + CB p
Source Lo | Module
T 1 - O
(. [ $
o coM__
ST T
Analog * T ] 1o ©
Source Lo |
T T = O
° ‘o o 5
YT T
Analog * | | + O ~
Source | |
T B —TO
E— ot - -
ST T
Analog™ T ] ¥ O
777 Source o L O 5
T T -
ol _J

Figure38: Analog Input Shieldsrounding to Common Connections
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Appendix B: Analog Input Shields
Connected toModule Terminal
Board

It is usually preferable to ground cable shields at the source end. If that is difficult, or if electrical noise is not a
concern, it may be acceptable to ground cable shields at the analog input module end. They can be
connected to one of the GND terminat ofModule (which are connected tothe frame ground through an

internal path) as shown left below. If necessary to improve noise immunity, a conductor can be used to
connect a GND terminal orModule to the earth ground as displayed ifrigure 39. This will bypass noise

around Module.

o Analog
— Y T T 7T Input
+ O
Analog R Module
Source | | o
- T T =
[ [ é
‘\J_‘ o !
YT T 7T ©
Analog * o, ©
Source
et o
\Q L | | O
O
YT 7T
Analog * [ | 0 ~
Source I |
- T T 0
el e
L O Optional
Analog * (T ‘7'\\ _ O | Ground
Source - | 0O GND _Conductor
- T 1 - O 71
__ S.L._ |

Earth Ground /7'77

Figure39: Analog Input Shields Connected tModule Terminal Board
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2.6.4.10.2 Wiring for Current Transducers

For all of the examples displayed iRigure40 through Figure43, connect the () conductor to the Analog
Input module COM terminal, if thesource is floating, to limit commonr-mode voltages. Common mode
voltage is limited to 11 volts.

If noise causes inaccurate readings, the)(conductor can also be connected to the Analog Input module
GND terminal.

I T 7N - O
. O ® . + oWt - T ®
ACIDC awT L O Ps R O
(Il [
T O O T O
; com I
--v © I o LJ com @ O
GND O Ground the Cable O
7777 Ground the Cable Shield === ——(©) Shield at field device ,EE‘E,,_____@
at field device end only end only
Analog Input Analog Input
Module Module

Figure40: 4-Wire Transducer, Externally Powered by AC Figure4l: 2-Wire Transducer, Externally Powered by DC

or DC Supply Supply
. Y777
ps T awT ou I — ©) . |l :7: © O
T R O L o
T O i O
Y O -4 com
H,,L/ COM @ © O
i Ground the Cable Shield GND O Ground the Cable Shield i @
atfield device end only  *--==-=== ""'@ at field device end only Analod Inout
nalog Inpu
Analog Input Module
Module
Figure42: 3-Wire Transducer, Externally Powered by DC
Supply Figure43: 2-Wire Transducer, SefPowered
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Appendix A: 2-Wire Transducer Connected
to Two Measuring Devices

As shown inFigure44, connect the ¢) conductor to the Analog Input module COM terminal, if the source is
floating, to limit common -mode voltages. Common mode voltage is limited to 1 volts.

If noise causes inaccurate readings, the)(conductor can also be connected to the Analog Input module
GND terminal.

The analog module must be the last device on tharcuit. When grounding the ¢) return side of the Analog
Input Module, the other current-sensing device must be floating and able to withstand a comon-mode
voltage of at least 20 V, including the noise level.

Current O
+ + 2WT + Sensing _ A M @
Device : : : : Q
PS (I (|
T T @
o Il
h_# -y COM @ O
7777 Ground the Cable Shield O
at field device end only ___g_r\_|p_______®
Analog Input
Module

Figure44: 2-Wire Trarsducer Connected to Two Measuring Devices

2.6.4.10.3 Verifying Analog Input Current

RX3i Analog Current InpuModuleshave an internal 25@Vresistor across the input terminals. You can
kc_qgqspc rfc tmjr_ec _apmgq rfc gl ns rlawmtcdptérminetheq sqggl e
input current:

Input Current (in Amps) =V / 250
Forexample, if you measured 3/ agoss the input terminals:
Input Current (in Amps) = 3/250

Input Current (in Amps) = 0.012¢r 12 mA)
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2.6.4.10.4 Shield Connections for Analog OutpuModules

For analog output modules, the shield is normally grounded only at the source end (i.e.Mbdule - Figure

45). The GND connection provides access to the backplane (frame ground) resulting in superior rejection of
noise caused by any shield drain currents. &xtreme-noise environments, you can connet an optional

ground braid from the GND terminal to an external earth ground to bypass noise arouibdule.

Q Analog

(Y- OUT © | output
User T 1 Q 5 Module
Load o 1 coMm

L L o

[ [ O

| I

! ! | | O

N g o

T T TN ouT @)
User 1 1 - O

Lo I
Load L L CcoMm o

[ [ o

o o

@) -~
Shield connected O O %F?gafr:g
at module end Comaune
o9
Earth
Ground

Figure45: Shield Connections for Analog OutpuiModule

2.6.4.10.5 Analog Output Shield Grounding with a @minal Strip

If there is a terminal strip between the analog output module and the field devices (user loads), use the
method in Figure46 for grounding the cable shields. Each cablis only grounded at one endthe end closer
to the Analog Output Module. An optional external ground connection to the GND terminal df1odule is
illustrated for installations that require extra noise suppression
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Figure46: Analog Output Shield Grounding with a Terminal Strip

64



N? AQwgr ckgE PV1g Qwqgrck K_I s _j Section 2
GFK2314Y May 2021
2.6.4.11 Module Fuse List
WARNING
Replace fuse only with the correct size and type. Using an incorrect fuse can result in harm
to personnel, damageto equipment, or both.
Module Catalog Current | Quantity on | GE Fuse Other Sources
Module Type .
Number o) Rating Module |Part Number and Part Numbers
Bussmani GMG3
| 4AMDL31 120 V. 5A A 2 44A724627-111
C694MDL31G 1120 Vac 0.5 3 ® Littlefuse | 239003
Bussman- S506-5-R
IC694MDL330 |120/240 Vag 1A 5A 2 42G6101-0013
Schurter - 034.3124
Bussmani GMG3
| 4AMDL34 120 V. 5A A 2 44A724627-111
C694MDL34G 1120 Vac 0.5 3 ® Littlefuse | 239003
Bussmani GMG3
| 4AMDL 120/240 Vag 2A A 44A724627-111
CE94MDL39G | 120/240 Vag 3 > ® Littlefuse | 239003
120/240 Vacor
Bussmani 215-002
IC694PWR321 |125Vdc Input,
2A 1 44A724627-109 GDG2 or GMG2
IC694PWR330 |30 W Power (. o,r )
Littlefusei 239-002
Supply
24Vdc Input,
IC694PWR331 |30 WPower 5A 1 44A724627-114 Bussmani GMG5-R
Supply

3 Fuse is mounted in clip accessible by removing circuit board from module housing.
4 Power input fuse mounted in clip and accessible by removing front of module.
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2.6.5 CPU Installation
U Toinstall the CPU:

Loy

Make sure that rack power is off.

Install the CPU module in the appropriate slot
(refer to Universal Backplane Slot Occupancy
Rules Section2.6.1.3). With the exception of
CPE302CPE305, the CPU occupies two slots
and can use any slots except the highest
numbered (rightmost) slot. CPE302CPE305
occupies one slot.

Turn onthe power. Whenthe CPU has
successfully completed initialization, the OK
LED stays on and the RUN and EN LEDs are
off. The CPU is now ready to be programmed
For CPUs with battery backip, connect the
battery to either of the battery connectors on
Module. (You can connetthe battery at any
step in the installation processbut it will

begin to drain immediately unless power is
applied. To maximize battery life, install it
after power has been turned on).

For CPUs backed up by an Energy Pack, follc
the installation instructions for the specific
Energy Pack.

Where appropriate, communications cables
can be secured to the tiedowns on the
bottom of Module.

After the program has been verified, the mode
switch can be moved to the appropriate
operation mode position: RUN I/O ENABLED, RU
OUTPUT DISABLE, or STOP. The LEDs indicate
position of the mode switch andthe status of
serial port activity.

CAUTION

CPUs may NOT be hahserted in the backplane; power must be removed before installing or removing the
CPU.

Installation

K_

Figure47: CPE330 (example of-Blot CPU)
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2.6.6 Power Supplies

0 Toinstall the power supplies
1. Install the Power Supply module(s) in the
appropriate slot(s).

. . &) POWER
a) Universal Power Supplies (IC695) can be D PsFaLT
installed in any slot except the highest ) OVERTEWP
numbered (rightmost) slot in a Universal < OVERLOAD
Backplane. _ =
b) Expansion Power Supplies (IC694) must be J0WAC

installed in the Power Supply (leftmost) slot
in an Expansion Backplane.

¢) Where multiple power supplies are to be
used, refer toPower Supply Models and Slot
Occupancy Section2.6.1.2)

2. Connect wiring to the Power Supply per the
installation instructions for that specific power
supply.

3. Use the three wiring tiedowns on the bottom of
Module to secure the power and ground wires
after installation.

PACSystems™
RX3i

Figure48: Typical RX3i Power SuppModule

For all Power Supplies, if the same inppbwer source is used to provide power to two or
more power supplies in the system, connection polarity must be identical at each power
supply. A resulting difference in potential can injure personnel or cause damage to
equipment. Also, each backplane musbe connected to a common system ground.
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2.6.6.1 Power Supply Field Wiring

—_

For IC695 Power Supplies, each terminal accepts one AWG #14 to AWG #22 Wwiigure49 (below) is a
crosssection of one of the terminals on an IC695 Power Supply. The end of each wsieuld be stripped
at least 3/8-inch (9mm). The terminal can accept a wire that is stripped up to 11 mm (.433 in) while
providing full seatingfor the insulator. The wire must be fullynserted into the terminal block as
illustrated in Figure49 at left so that the insulation meets the insulation stop position inside the
terminal. Tightening the terminal screw pivots the clamp firmly against the stripped endfahe wire,
holding it in place. If the wire is not fully inserted, as shown on the right, tightening the clamp may push
the wire upward so that it is not connected.

Figure49: Correct Wiring Practice foPower Supply Input Terminals

I For IC694 PoweBupplies, each terminal accepts one AWG #14 (2.1nfnor two AWG #16 (1.3mn3)
copper 75°C (167°F) wires. The suggested torque fdred Power Supply terminals i4.36 Nm (12in-Ib).
Each terminal can accept solid or stranded wireBlultiple wires inthe same terminal should be of the
same type (solid or strandedpand size.

- +| L1 +/L1
ﬂ To additional units in 1.
. +| L1
same RX3i System N INJL2
(I _ -l 2
To additional units in TN Ground

(- same RX3i System

Jumper

Keep as short as possible.
Connect directly to
mounting panel.

[

24VDC
Output for
1/0
Modules

N NSV SIS
®

Figure50: IC695 Power Supply Terminals Figure51: IC694 Power Supply Terminals
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A For Expansion (IC694) Power Supplies only, the bottom terminals provide access to the Isolated
+24Vdc output of the Expansion Backplane, which can be used to power input circuits for certain
IC694modules. Refer to the tablen Section4.2, Module Load Requirementdor information.

CAUTION

If the Isolated 24Vdc supply is overloaded or shorted, the PLC will stop operation.

2.6.6.2 AC Power Source Connections

Connect the hot and neutral wires or lines L1 and L2 to the appropriate Power Supelyninals.

2.6.6.3 DC Power Source Connections

All RX3i Power Supplies have DC input capabilities. Connect thand - wires from the DC source to the
appropriate terminals. These connections are polaritgensitive DGonly supplies.

2.6.6.3.1 Ground Connection

Connect the safety ground wire to the terminal marked with a ground symbol.

2.6.6.4 External Overvoltage Protection

The Ground and MOV terminals on a Power Supply :
module are normally connected to frame ground with a fiL Q .

user-installed jumper (as shownin Figure52). If over | g

voltage protection is not required or is supplied IN/L2 ¢ Ja/ §
upstream, no jumper is needed. i

Jumper strap /é/ /H/

In systems with a floating neutral input (the neutral line .
. . ] connects Q Frame
is not referenced to Protective Earth Gnend), this overvoltage |: ; +777 Ground
; ; ; ; protection !
jumper must NOT be installedAlso, in a floating neutral devices to ¢

system, voltage surge protection devices such as MOVSs |  frame ground
must be installed from L1 to earth ground, and from L2
(Neutral) to earth ground.

Screw
Terminals

Figure52: External Overvoltage Protection

2.6.6.5 AC Power Supply Connections for Floating Neutral (IT)
Systems

If an AC input power supply is installed in a system where the Neutral line is not referenced to Protective
Earth Ground, special installation instrations must be followed to prevent damage to the power supply.
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AFloating Neutral System a system of power distribution wiring L1
where Neutral and Protective Earth Ground are not tied together by
negligible impedance. In Europethis is referred to as aT system
(refer to IEC950). In &loating Neutral Systemoltages measured N
from input terminals to protective earth ground may exceed the e

264Vac maximum input voltage power supply specification. =

Figure53: Floating Neutral

2.6.6.6 AC Power Supply Connections for Non-Floating Neutral
System
Systems where one leg of the power distribution wiring is tied to Protective Earth or a tap between two legs

of the power distribution wiring, is tied to Protective Earth are noFloating Neutral Systemblon-floating
neutral systemsdo not require special installation procedures.

—— u — L ; L1
N f N/PE L2
PE |G

|]‘

Figure54: Neutral Not Floating (Tied to Ground)

2.6.6.7 Instructions for Floating Neutral Systems

1. The input power terminals should be wired as showin Figure49 through Figure51 above.

2. No jumper may be installed jumper between terminals 3 and 4 of the Power Supply module.
3. Voltage surge protection devices such as MOVs must be installed:

1 From L1 to earth ground

T From L2 (Neutral) to earth ground

The voltage surge devices must beated such that the system is protected from power line transients that
exceedLine voltage + 1@ Vact (NPEyax The expressiorN-PEefers to the voltage potential between neutral
and Protective Earth (PE) ground.

For example, in a 240 Volt AC system with nenall floating 50 Vacabove earth ground, the transient
protection should be rated at 24 Vac+ 100 Vac+ 50 Vac 390 Vac
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2.6.7 Serial Bus TransmitteModule

The RX3i Serial Bus Transmittdétodule, IC695LREO0Q1, provides communications between a PACSystems
RX3iUniversal Backplane (IC69model number), and serial expansiopand remote backplanes (IC694or
IC693-model numbers). It must reside in the expansion connector on the right end of a Universal Backplane.

2.6.7.1 Module Installation
This module may NOT be heinserted in the backplane; power must be removed
before installing or removing the Bus TransmitteModule. ® Z(i::srou

ACTIVE
Insert the Serial Bus Transmittelodule straight into its slot as displayed irfFigure

56 below. This module does not have the same pivoting and latching mechanism:
as otherRX3imodules.

LRE001

Tighten the two captive screws in the corners dflodule. Recommended torque is
0.5 Nm (4.4 in-Ib) maximum.

I

SERIAL BUS TRANSMITTER

Figure55: LREOO1
Front View

Figure56: LREOO1 Attachment Using Captive Screws

2.6.7.2 Expansion Cable Installation

Subsequent backplanes in the system are linked by expansion cables as describetkittion 5: The
expansion cable may not be attached or removed while the expansi rack has power applied.
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Section 3:Backplanes

This section describes the types dhe backplane that can be included in an RX3i system:

Backplane Type Catalog Number Section
7-Slot RX3i Universal Backplane IC695CHS007 3.1
12-Slot RX3i Universal Backplane IC695CHS012 3.1
16-Slot RX3i Universal Backplane IC695CHS016 3.1
5-Slot RX3i Serial Expansion Backplane IC694CHS398 3.2
10-Slot RX3i Serial Expansion Backplane IC694CHS392 3.2
5-Slot Series 9630 Expansion Backplane IC693CHS398

10-Slot Series 9630 Expansion Backplane IC693CHS392

5-Slot Series 9680 Remote Backplane IC693CHS399

10-Slot Series 9680 Remote Backplane IC693CHS393

5 For information about the IC693 Series@DEpansion and Remote Backplanes, refer tdtes 960 PLC Installation Manu&FK0356.
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3.1 RX3i Universal Backplanes: IC695CHS007,
IC695CHS012, IC695CHS016

Three Universal Backplanes are available for RR3ICSystems:

1 the 7-slot IC695CHS007,
1 the 12-slot IC695CHSO012displayed inFigure57 below, and
1 the 16-slot IC695CHSO016.

E
X
P
A
N
s
I
[}
N

Figure57: 12-Slot RX3i Universal Backplane IC695CHS012

TheRX3iUniversal Backplane supports both PCI (IC695) and serial (IC694) I/0O and option modules with its
dual-bus backplane. TheRX3i Universal Backplane also supports @D IO andoption modules.

RX3imodules (IC695 catalog numbers) communicate over the backplane PCI bus

RX3imodules (IC694 catalog numbers) and Series 980 modules (IC693) communicate over the backplane
serial bus.
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3.1.1 RX3i Universal Backplane Features
For RX3i IC695 Power Removable covers for accepting heat Serial Expansion
Supply Modules Only sink on modules with heat sinks connector

E
X
P
A
N
S
I

o]
N

|— =\
M. W ani

Backplane Grounding Bar Slot Numbers
Grounding Point

Figure58: Features of RX3i Universal Backplanes

RX3i Uniersal Backplane features include:

-

Terminal Strip on the left Figure58) for Isolated +24Vdc input.

Backplane grounding point as described in Sectigh5.2.

An integral grounding bar for connecting module/shield grounds as described in Secti@b5.5.

Removable covers that, when knocked out, allow heat sinks on modulegquépped with heat sinks to be

inserted.

I Serial Expansion connector for connectiorFgure 58, far right) to Serial Expansion and Remote
Backplanes (12and 16-slot models only).

I Slot numbers are printed on the backplaneHigure58) and are used for reference for configuration in

PACMachine Edition (PME). Slotsnal connectors are described on the following pages. Most modules

occupy one slot. Some modules, such as CPUs and AC Power Supplies occupy two slots.

—_—C =—C =
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3.1.1.1 Universal Backplane TB1 Input Terminals

The RX3i IC695 Power Supplies do not provide
Isolated +24Vdc output power over the
backplane. Terminals 7 and 8 can be used to
connect an optional external source of Isolated
+24Vdc, which is required for some 1C693 and
IC694 modules as listed in the tablen Section
1 —6: not used

4.2, Module Load Requirements ‘
7: Isolated +24VDC In o

These terminals acceptndividual wires from 14
to 22 AWG.

8: Isolated Ground

If modules that require Isolated +24Vdc are
installed in an Expansion Backplane instead, ar

external Isolated +24Vdmower supply is not o " o o
required.
Terminals 1 through 6 are not used. Slot 0: Connector for RX3i
1C695 Power Supply only
Figure59: TB1 Terminal Detall
3.1.1.2 Slot 0

The leftmost slot in a Universal Backplane is slot 0. Only the backplane connector of IC695 Power Supplies
can be installed in slot 0 (note: IC695 Power Supplies can be instaliedny slot). However, 2-slot wide
modules that have rightjustified connectors, such as the CPU310, can be plugged into slot 1and also cover
slot 0.

The CPU is referenced for configuration and application logic by the leftmost slot occupied by the entire
module, not by the slot the physical connecta is located in. For example, if the CPU has its physical
connector inserted in slot 3,Module occupies slots 2 and 3 and the CPU is referenced as being located in slot
2. Adouble-wide CPU may therefore be located in slotWith its backplaneconnector inserted in slot 1.
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3.1.1.3 Dual-Connector Slots

Dual-connector slots are identified as follows:
CHSO016: 0 through 15

CHS012: Gthrough 11

CHSO007: 0 through 5

They have two connectors, a connector for the RXS3i
PCI busand a connector for the RX3i serial bus. Each
of these slots can accept any type of compatible
module: IC695 Power Supply, IC695 CPU, or IC695,
IC694, and IC693 I/O or option modules.

Provided theHot Insertion and Removptocedure
described inSection2.6.4.1 is carefully followed, 1/0
and option modules in a Uniersal Backplane may be
removed and replaced withoutpowering down.

K_

I 's Section 3
May 2021

Connector
for
PCI Bus Connector
for
Serial Bus

Figure60: RX3i Universal Backplane Dual Connector
Slotfor PCI Bus & Serial Bus

3.1.14 Expansion Slot (Slot 12 or Slot16)

The rightmost slot in a Universal Backplane has a different
connector than the other slots. It can only be used for an RX3i

Serial ExpansioModule, IC695LREOQO1.

An RX3i 2slot module may not occupy this expansion slot.

The 7-slot CHS007 rack does not provide an expansion slot or

support the LREOO1 Serial Expansidmodule.

Backplane

E
X
P
A
N
S
/
0
N

Figure61: Expansion Slot Connectas
shown at Slot 12

I
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3.1.15 Slot 6 of 7-Slot Rack

In the CHS007 severslot rack, slot 6 has one
RX3i PCI connector and can accept only IC695
single-width 1/0O or option modules.

Figure62: Slot 6 of IC695CHS007
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3.1.2 Module Locations in a 12or 16-Slot Universal
Backplane

T 1C695 Power Supply modules may be installed in any slot. DC Power Supplies IC695PSDx40 occupy one
slot and AC Power Supplies IC695PSAx40 occupy two slots. RX3i (IC694) and Seri8d 9C693) Power
Supplies cannot be installed in Universal Backplanes.

i An RX3i CPU module can be installed anywhere in the backplane except the Expansion slot. CPU
modules occupy two slots.

1 1/O and option modules can be installed in any available slot except slot 0, which caryoaccept IC695
Power Supplies, and the Expansion slot. Each I/O slot has two connectors, so either an RX3id2€d
module or a serial module can be installed in any 1/O slot.

1 The rightmost slot is the expansion slot. It can only be used for optionalrs expansion module
IC695LREOO1. Refer to Chapter 5 for information about the LREOO1 Serial Expangiodule and

expansion cables.

o 1 2 3 4 5 6 7 8 9 10 11 12 0o 1 2 3 4 5 6 7 8 9 10 11 12
CPU AC O [ /O [ WO | /O | /O | /O | /O | /O |Exp CPU O | VWO | WO | WO | IO | IO ]| /O | IO | IO AC
Power
Supply
ri
1
ri|ra ri(rr|ry |y frjr | :| ri|rrfrv oy rr e |ri
[ L LT T I T Y T T I T A A 11 (L T LT T T T Y I I |
P T T T T T T T T T T O A L FRLI VT T T T T T O T T A
1! 1! 11 11 11 11 11 11 11 1 11 11 11 11 11 11 (] 11 11 11
[} =1 =d =d = d = d = d = d - d = d = =d ~d =d = d ~d =d =d =d = d

Figure63: Configured as CPU in slot ®ower Supply in Figure64: Invalid: AC Power Supply cannot be in Slot 11

Slot 2
0o 1 2 3 4 5 6 7 8 9 10 11 12 0 1 2 3 4 5 6 7 8 9 10 11 12
CPU o |vo|vo|uo|s 1o | o | o | o | o |Exp AC O | WO | VWO | WO | WO | /O | /O] IO | /O CPU
> Power
g2 Supply p
(D)U) ri
11 ri ri|jri|lrr{rr|fry |y |r 1
r ri ri ri ri ri ri ri ri ri ri 11 1! 11 11 (L 11 11 11 11 () ()
] 11 11 [ [ [ 11 11 11 11 11 11 11 11 11 11 11 11 11 11 1
(LI I LI I T T O I O | [ NN U T T L T O Y | (] 1! [ L L [ | [ I I O I A I | |I~
1! 11 11 11 11 11 11 11 11 11 11 P =d nd = d wd = d e d wd wd wd ]
ed | ed [ ea fea Jea | ea | ea fea fea e |ea

Figure65: Configured as CPU in slot 0, Power Supply ir  Figure66: Invalid: CPU cannot be configured in Slot 11
Slot 6
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0 1 2 3 4 5 6 7 8 9 10 11 12 0 1 2 3 4 5 6 7 8 9 10 11 12
§> CPU Vo [lVO| WO | WO | WO | /O | /O | IO | /O |Exp /0 CPU §> /o |Vo|vWo|vo|wo|o| o | 110 [Exp
g \ ¥ =
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37 o D8 £
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Figure67: Configured as Power Supply in slot 0, CPU ir Figure68: Invalid: Only a Power Supply can be installed i
Slot 1 Slot

3.1.2.1 Locating the CPU in Slot 1

Whenever the CPU is installed iglot 1, only a singlewide power supply may be used in slot 0. Either DC
power supply can be used (IC695PSD040 or IC695PSD140). If for a given application, the CPU must be
located in slot 1, and also uses an AC powaunpply, the RX3i AC powesupply mustthen be located in the
slot to the right of that CPU.

3.1.2.2 Locating the CPU in a Slot Other than 1

Before deciding to place the CPU in a slot other than slot 1, it is important to consider possible issues that
could arise as follows.

Communicationsfor Servie Request #15 (Read Lastogged Fault Table Entry) and Service Request #20
(Read Fault Tables), the location of CPU faults is not the standard 0.1 location, but the slot the CPU is located
in. The bgic that decodes fault table entries retrieved by theseesvice requests may need updating.

COMMREQs directed to the CPU (e.g. those directed to the serial ports of the CPU) will need to be updated
with the correct CPU slot reference.

Hardware Configurationrhe slot location of the CPU must be updated in the hdware configuration to
reflect the true location of the CPU.

Fault Tableg-aults logged for the CPU in the fault table will reflect the actual slot of the CPU.

Remote Series 90 PLCs that use SRTP Channels COMIRE@se CPU to be in slot 1 or sl@& To support
communications with Series 90 SRTP clients such as Series 90 PLCs using SRTP Channels, the RX3i internally
redirects incoming SRTP requests destined for {backplane 0, slot 1} to {backplane 0, slot 2}, provided that

the CPU is located in backpne 0 slot 2 (and the remote client has not issued an SRTP Destination service on
the connection to discover the backplane and slot of the CPU). This special redirection permits SerieS00
applications that expect the power supply to be located leftmosand the CPU to be located to the right of

the power supply to function. Attempts to establish channels with CPUs in slots other than 1 or 2 will fail if
initiated from Series 90 PLCs.

All external communication devices that interact with the €Rblild bechecked for compatibility with CPU

slot locations other than slot 1. Problems may arise with but are not limited to, initial connection sequences
and fault reporting. Machine Edition View users should seleBRTRs their communications driver as it can
communicate with a CPU in any slot.
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3.1.3 Module Locations in a #Slot Universal Backplane

I DC Power Supplies IC695PSDx40 occupy one slot and can be installed in any slot. AC Power Supplies
IC695PSAX40 occupy two slots and cannot be installed in slotl6694 andC693 Power Supplies cannot be
installed in Universal Backplanes.

I Any I/O or option module can be installed in slots 1 through 5, which have two connectors and can
accommodate either an RX3i P@ased module or a serial module. Slot 6 can accommodate orfRX3i
PCtbased singlewide modules. I/O and option modules cannot be installed in slot 0, which can only
accept IC695 Power Supplies.

I An RX3i CPU can be installed anywhere in the backplane except slot 6. CPU modules occupy two slots.

Installing the CPU irslot 1 means only a singlavide power supply can be used in slot 0. If the application

must maintain a slot 1 CPU and use an AC power supply, the AC power supply must be located in a slot

to the right of the RX3i CPU in slot 1. Before deciding to placeetlCPU in a slot other than slot 1, it is

important to consider the factors listed in the sectionLocating the CPU in a Slot Other than 1
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Allowed Not Allowed
0 1 2 3 4 5 6
Figure69: Configured as CPU in slot 0, Power Supply in SI Figure70: CPU cannot be configured in Slot 6

0 1 2 3 4 5 6

Figure71: Configured as CPU in slot 0, Power Supply in SI  Figure72: 1/0 or OptionModule cannot be installed in
5 Slot 0

0 1 2 3 4 5 6

Figure73: Configured as Power Supply in slot 0, CPU in SI Figure74: AC Power Supply cannot be configured in Slo
1 6
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3.2 Serial Expansion Backplanes: IC694CHS392,
IC694CHS398

The RX3i system can include any combination of up s®ven RX3i Serial Expansion backplane and/or
Series90-30 Expansion/Remote Backplanes. RX3i Serial Expansion Backplanes are available with either five
I/O slots (IC694CHS398, displayed in the following figure) or ten 1/O slots (IC694CHS392).

NON-CPU SLOTS

0-3

Figure75: Serid Expansion Backplane
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T The leftmost module in anRX3iSerial Expansion Universal Backplane
Backplane must be a Serial Expansion Power Supply: }

~

I IC694PWR321: Serial Expansion Power Supply,
120/240 Vag 125Vdc

IC694PWR330: Serial Expansion Powgupply, Expansion Backplane
120/240 Vag 125Vdc, High Capacity IF

1/0 Bus
™y )

-

-

IC694PWR331: Serial Expansion Power Supply,
24Vdc, High Capacity

i Module Hot Insertion and Removal are NOT permitted on Expansion Backplane
Expansion Backplanes. IF

i Each Expansion Backplane has a Rack Number Selectiol
DIP switch Figure 18) that must be set before module
installation.

i Each Expansion Backplane has a Bus Expansion connec Expansion Backplane

at its right end for attaching an optional expansion cable. F

Up to 15 meters (50 Ft)

There can be no more tha 50 feet (15 meters) of cable

connecting Expansion backplanes with the Universal

Backplane. If the system includes Series D Remote

Backplanes, the additional requirements summarized in

Section1.3 through Section 1.5 must also be observed. [F <
T

erminating
Resistor

Expansion Backplane

Figure76: Example RX3i Systemith
Expansion Backplane Racks

Backplane 84



N? AQwgr ckgE PV1g Qwqgrck K_I s _j Section 4
GFk2314Y May 2021

Section 4:Power Supplies

This chapter describes power supplies for RXBACSystems:

Power Supply Description Catalog Number | Section
120/240 Vacl25Vdc 40 W Power Supply IC695PSA040 4.4
120/240 Vac125Vdc 40 W MultiPurpose Power Supply IC695PSA140 4.5
24Vdc 40 W Power Supply IC695PSD040 4.6
24Vvdc 40 W MultiPurpose Power Supply IC695PSD140 4.7
120/240 Vacl125Vdc 30 W Serial Expansion Power Supply IC694PWR321 (4.8
120/240 Vacl125Vdc 30 W HighCapacity Serial Expansion Power Supply [IC694PWR330 (4.9
24Vdc 30 W High Capacity Serial Expansion Power Supply IC694PWR331 |4.10
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4.1 Power Supply Overview

This section provides a general description of the IC695 Power Supplies, which must be used in RX3i (IC695)
Universal Backplanes, antC694 Power Supplies, which must be used in RX3i Serial Expansion (IC694)
Backplanes. Individual power supply specifications are listed in the following sections.

The IC695 Power Supplies provide up to 40 W each. The 1C694 (Expansion) Power Supplies propitb 30
W each. However, IC694PWR321 is limited to 15 Watts on the +5Vdc output.

The total of all outputs combined cannot exceed the stated load capacity in Watts. PME Logic Developer will
automatically calculate the power consumption of modules as thegre added to the system configuration.
Power requirements of system modules are shown in this section, for reference when planning the system.

The maximum load for each type of power supply is displayed in the following table.

Load

Catalog Canbe |Nominal Load |Sharing,| Max Max +2'\f1?/):1c +2'\1‘\i/’;c
Number Locéed In | Input Capacity’ | Redund | +3.3Vdc | +5Vdc
ancy Isolated | Relay

Universal |120/240 Vac
| PSA04 40 W N W W i 40W
C695PSA040 Backplane |or 125Vdc 0 © 30 30 ! 0
Universal |120/240 Vac
| PSA14 40 W Y W W i 40W
C695PSAL40 Backplane |or125Vdc 0 ©s 30 30 ! 0
Ice95psD040| VMVESA! o avdc 40W No 30W 30W i 40W
Backplane
Universal

IC695PSD140 24vdc 40w Yes 30W 30W i 40W
Backplane

Serial

IC694PWR321| Expansion | 00240 Vac| 55y No i 15 W 20 W 15W
or 125Vdc

Backplane

Serial

IC694PWR330 Expansion | 00240 Vac| 55\ No i W 20W 15W
or 125Vdc

Backplane

Serial

IC694PWR331 Expansion | 24Vdc 30W No i 30W 20W 15W

Backplane

5 A power supply must be able to provide the total of the internal and external loads that may be placed upon it bycMliate dmanponents
in the backplane awell as by all the loads that may be connected to the Isolated +24Vdc supply on an expansion backplane.
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4.1.1 Power Supply Field Wiring

Refer toPower Supply Field Wirin§ection2.6.6.1. See als®AC Power Source ConnectionSection2.6.6.2)
or DC Power Source Connection@Section2.6.6.3) as appropriate for how each power supply is being
applied.

4.1.2 24V dc Isolated Power

The IC695 Power Supplies do not have Isolated +2dd/output terminals. The RX3i Universal Backplane
provides external input terminals (TB1) for connecting an optional Isolated +24Vdc external suppifodules
that draw +24Vdc from the backplane are listed in the tablef Sectiord.2, ModuleLoad RequirementsRefer

to
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Universal Backplane TB1 Ing@rminalsfor details on how to wire to terminal TB1.
4.1.3 RX3i IC695 Power Supply Outputs

The IC695 power supplies have +5.1Vdc, +24Vdc Relay, and 3.3Vdc outputs that are connected internally on
the backplane. The voltage and power required by modules installedhdhe backplaneare supplied through
the backplane connectors.

Backplane Backplane
————————————— 24V Relay +—|>[F—> 24V Relay
51V . 51V
AC Line 1 Regulator [ 21V DC Line 1 Regulator [~ 51V
L [
— 33V > 33V — 33V » 33V
Regulator Regulator
T » OV T > oV
Figure77: Outputs of Power Supply IC695PSA040 Figure78: Outputs of Power SupplyC695PSD040

&1C695PSD140
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4.1.4 RX3i 1C694 Power Supply Outputs

The IC694 power supplies have +5Vdc, Relay +24Vdad Isolated +24Vdc outputs that are connected
internally on the backplane. The voltage and power required by modules installed on the backpéeare
supplied through the backplane connectors.

Power Supply | Backplane | Description
rL 124v >I Used internally by 1C694 analog input,
__| l , | analog output, and DC input modules
z : : Also available on external terminals of
- . OLGND »i| DC Input Modules and on front of IC694
: : Power Supplies for user applications
I I
\lq R24V ’I
. I I User internally by
z ' I 1c694 Relay Outputs
- | RGND I
O >
Single : :
Point | |
Connection | sv | Primary power to operate most
- 'y O ®internal circuits on 1C694 modules
| |
DC | |
l | LGND |
O |
I 2-Point I
: EGND Connection : External connection to
| o > earth ground.
777 | |

Figure79: Outputs of Power Supplies IC694PWR321, IC694PWR330, and IC694PWR331
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4.2 Module Load Requirements

The following table summarizes the maximum load requirements in milliamps and Watts for RX3i modules.
Modulesare listed alphabetically by the last six characters of the catalog number. For I/O modules, the actual
load may depend on the number of points orat the same time.

+24Vdc +24Vdc

+3.3Vdc +5Vdc
Catalo L
g Description Relay Isolated
Number
mA W mA W mA | W mA| W
IC694ACC300 | Input Simulator i i 120 | 0.60 i i i i
IC694ACC307 | Expansion Bus Termination Plug i i 72 0.36 i i i i
IC695ALG106 | /13100 InputModile, &-Channel 300 | 1287 | 225 |1125| i | i | i | i
Isolated Current/Voltage
Ic695ALG112 | A\nalod InputModule, 12-Channel 370 | 1.221 | 425 |2.125] i P i |
Isolated Current/Voltage
IC694ALG220 | Analog Input, Voltage, 4Channel i i 27 |0.135 i i 98 |2.352
IC694ALG221 | Analog Input, Current, 4Channel i i 25 |0.125 i i 100 | 24
Analog Input, 8/16-ChannelVoltage
IC694ALG222 Version-AA i i 112 | 0.56 i i 041 |0.984
Versionsi BA and later i i 112 | 0.56 i i 110 | 2.64
IC694ALG223 | AnalogInput, 16-ChannelCurrent i i 120 | 0.60 i i 65 | 1.56

ICE94ALG232 Advanced Diagnostics8/ 16-Channel ( ( 112 | 056 ( ( 110 | 2.64
Input Analog VoltageModule

IC694ALG233 Advanced Diagnostics, 16Channel ( ( 120 | 0.60 ( ( 65 | 1.56
Input Analog CurrentModule

Thermocouple InputModule,

IC695ALG306 400 1.320 | 225 | 1.125 i i i i
6-Channel Isolated ! ! I !

IC695ALG312 | nermocouple InputModule, 400 | 1.320 | 425 |2.125| i i i
12-Channel Isolated

IC694ALG390 | Analog Output 2-ChannelVoltage i i 32 0.16 i i 120 | 2.88

IC694ALG391 | Analog Output 2-ChannelCurrent i i 30 0.15 i i 215 | 5.16
Analog Output 8-Ch |

IC694ALG3g2 |/ a0d ULt ehanne i i 110 | 055 | i i | 315 756

Current/Voltage
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+24Vdc +24Vdc
Catalog +3.3Vdc +5Vdc Rel Isolated
Description elay Solate
Number
mA w mA w mA W mA| W
Analog Module 4-Input 2-Output
IC694ALG542 | Current /Voltage with Advanced - - 95 |0.475 - - 150 | 3.6
Diagnostics
IC695ALGa12 | 'S01ated Thermocouple InpuModule |0 1) 356 | 405 2105 i i i
12-Channel
Analog Module 4-Input 2-Output
IC694ALGaa2 | oghodue a-input ~Lutpu i i 95 |0.475| i i | 129 |3.096
Current/Voltage
Ic695ALG50g | N1 D InPutModule, &Channel 400 | 1.320 | 200 | 1.00 | - A ;
Isolated
IC695ALG600 | Universal Analog InputModule 350 | 1.155 | 400 | 2.00 i i i i
IC695ALGE0g | nalog Input 8/4-Channel 330 | 1.089 | 600 | 3.00 | i i i
Current/Voltage
IC695ALG616 | Nalod Input 16/8-Channel 450 | 1.485 | 600 | 3.00 | i i i

Current/Voltage

Analog Input 16/8-Channel
IC695ALG626 | Current/Voltage with HART 625 | 2.063 | 600 | 3.00 i i i i
Communications

Analog Input 8/4-Channel
IC695ALG628 | Current/Voltage with HART 625 | 2.063 | 450 | 2.25 i i i i
Communications

Analog Output, 4-Channel

IC695ALG704
Current/Voltage

375 | 1.238 i i i i 150 | 3.6

Analog Output, 8-Channel

| ALG7
CO95ALGT08 Current/Voltage

375 | 1.238 i i i i 250 6

Analog Output, 8-Channel
IC695ALG728 | Current/Voltage with HART 380 | 1.255 i i i i i i
Communications enabled

Analog Output 8-Channel

IC695ALG808 450 | 1.485 | 25 i 0.138 | i 600 | 14.4
Current/Voltage Isolated

IC694APU300 | High-Speed Counter i i 250 | 1.25 i i i i
Special /0O Processor

IC694APU305 | (360mA module +10mA per output i i 440 2.2 i i 80 | 1.92

on)
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+24Vdc +24Vdc

+3.3Vdc +5Vdc
Catalo _
g Description Relay Isolated
Number
mA \'}'/ mA W mA | W mA| W
1/0 Link InterfaceModule 205 | 1.025
IC694BEM320 i i i i i i
with Optical Adapter ! ' 405 |2.025| ! !
I/0O Link MasterModule 415 | 2.075
IC694BEM321 . . i i i i i i
with Optical Adapter ! ! 615 |3.075 ! ! ! !
IC694BEM331 | Genius Bus ControlleModule i i 1300 | 6.50 i i i i
IC695CHS007 | Universal Backplane -Slot 600 1.98 240 | 1.20 i i i i
IC695CHS012 | Universal Backplane 15lot 600 1.98 240 | 1.20 i i i i
IC695CHS016 | Universal Backplane 16&lot 600 1.98 240 | 1.20 i i i i
IC694CHS392 | Expansion/Remote Backplane 1&lot i i 150 | 0.75 i i i i
IC694CHS398 | Expansion/Remote Backplane %ot i i 170 | 0.85 i i i i
Serial C icationsModule, 2
IC695CMMO02 | Do e ~ommunicationsiioduie, 700 | 2310 | 115 |0508| @ | i | i | i
Ports
ial icati le, 4
IC695CMMO04 | Sorial Communicationsodule, 700 | 2310 | 150 | 075 | i | i | i | i
Ports
IC695CMX128 | Control Memory XchangeModule 660 | 2.178 | 253 | 1.27 i i i i

1.1 GHz CPU with 2 MB o6
IC695CPE302 £&Eow er 1000 | 3.300 | 5007 | 2.50 | 1008 | 2.4 | i i
memory and embedded Ethernet

1.1 GHz CPU witls MB of
IC695CPE305 2~ WIS OF USer 1000 | 3.300 | 5007 | 250 | 100° | 2.4 | i | i
memory and embedded Ethernet

1.1 GHz CPU with 10 MB of
IC695CPE310 GHz CPUwith 10 MB ofuser |, 75 | 3 300 | 5007 | 2.50 | 1008 | 2.4 | i i
memory and embedded Ethernet

1 GHz dual core CPU with 64 MB of
IC695CPE330 |usermemory and embedded 0 0 0 0 750 18 i i
Ethernet/PROFINET

IC695CPU310 |300MHz CPU, 10 Busermemory 1250 | 4.125 | 1000 | 5.00 i i i i

IC695CPU315 |1 GHz CPU, 20 MB of user memory | 1000 | 3.300 | 1200 | 6.00 i i i i

IC695CPU320 |1 GHz CPU, 64 MB of user memory | 1000 | 3.300 | 1200 | 6.00 i i i i

" Greater if USB present at stapt. Refer to GFR222AD or later, Section 2.2.
8 Note that the current at poweup is 500mA. 100mA is the steashate condition.
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+24Vdc +24Vdc
Catalog +3.3Vdc +5Vdc Rel Isolated
Description elay Solate
Number
mA W mA W mA | W mA| W
Ic695CRU320 |+ G2 Redundancy CPU, 64MBOf | | 3300 | 1200 | 6.00 | i i i
user memory
IC694DNM200 | DeviceNet MasterModule 1 i 450 | 2.25 - - - -
Motion Controller 800 | 4.00
IC694DSM314 i i i i i i
(+ external encoder, if used) ! ! +500 | +2.50 ! ! ! !
Motion Controller 860 | 4.30
IC694DSM324 . 1 i i i i i
(+ external encoder, if used) +500 | +2.50
IC695ETMO001 | Ethernet Module 840 | 2.772 | 614 | 3.07 i i i i
IEC 61850 Ethernet Communication
IC695ECM850 UnIcation | 1900 | 6.270 | 1100 | 5.500 | - . -
Module
IC695GCG001 | Genius Communications Gateway N/A N/A N/A | N/A | N/A | N/A | NJA | N/A
Ic695HSC304 | HigN-Speed CounteiModule, 457 | 151 | 64 | 032 i il |
1.5MHz, 8inputs, 7 outputs
High-Speed CounteiModule, . . . .
IC695HSC308 . 561 1.85 94 0.47 i i i i
1.5MHz, 16inputs, 14 outputs
IC695LREQO1 | ExpansionModule i i 132 | 1.60 i i i i
IC694MDL230 | Input 120 Vac Isolated 8Pt i i 60 0.30 i i i i
IC694MDL231 | Input 240 Vac Isolated 8Pt i i 60 0.30 i i i i
IC694MDL240 | Input 120 Vac 16Pt i i 90 0.45 i i i i
IC694MDL241 | Input 24Vac/Vdc Pos/Neg Logic 146t i i 80 0.40 i i 125 | 3.00
Ic694amDL250 | MPUt 120 Vac 16Ptisolated i i 220 | 110 | i i i
(all inputs on)
IC694MDL260 | MPUt 120 Vac 32Ptisolated i i 220 | 110 | i i i
(all inputs on)
IC694MDL310 | OUtPut 120 Vac 0.5A 12Pt i i 210 | 1.05 | i i i
(all outputs on)
IC694MDL330 | OutPut 1201240 Vac 0.5A 16Pt i i | 160 | 080 | i P i |
(all outputs on)
120 V .5A 16P
IC694MDL340 | OUtPUt 120 Vac 0.5A 16Pt i i 315 |1575| i i i
(all outputs on)
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+24Vdc +24Vdc
Catalog +3.3vdc +5Vdc Rel Isolated
Description elay Solate
Number
mA W mA W mA | W mA| W
IC694MDL350 Output 120/240 Vac Isolated 16Pt . | 315 | 1575 | ‘ | |
(all outputs on)
IC694MDL390 Output 120/240 Vac Isolated 2A 5Pt ( | 110 | 055 | ( : |
(all outputs on)
IC694MDL632 | Input 125Vdc Pos/Neg Logic &t i i 40 0.20 i i i i
IC694MDL634 | Input 24Vdc Pos/Neg Logic 8t i i 45 10.225 i i 62 |1.488
IC694MDLe3s | MPUt 125Vdce Pos/Neg, 16Pt i i 80 | 0.40 | i i i
(all inputs on)
IC694MDL645 | Input 24Vdc Pos/Neg Logic 14°t i i 80 0.40 i i 125 | 3.00
IC694MDL646 'F:'tp“t 24vdc Pos/Neg Logic FAST 16|, i 80 | 040 | i i | 125 3.00
IC694MDL64S Input 48Vdc 16-Pt Pos/Neg Logic, i i 80 0.40 i i i i
1ms filter
Input 5/12Vdc (TTL)Pos/Neg 32Pt
195 = (29mA + 0.5mA/paint ON +
4. 7mA/LED ON)
1 .97
IC694MDL654 | 440mA (maximum) from +5V bus on i i / 49450 ?2923 i i i i
the backplane (if module isolated +5V '
supply used to power inputs & all 32
inputs ON)
Input 24Vdc Pos/Neg32-Pt 294
IC694MDL655 | (29mA +0.5mA/point ON i i 195 | 0.975 i i (typ) 5.376
+4.7mA/LED ON) yp
IC694MDL658 | Input 48Vdc 32-Pt Pos/Neg Logic i i 195 | 0.975 i i i i
IC694MDL660 | Input 24Vdc 32-Pt Pos/Neg i i 300 | 1.50 i i i i
IC695MDL664 | Input 24Vdc 16-Pt, Pos Logic 95 | 0.314 | 225 |1.125 - - - -
IC694MDL730 | Output 12/24Vdc 2A 8Pt Pos Logic - - 55 |0.275 - - - -
IC694MDL732 | Output 12/24Vdc 0.5A 8Pt Pos Logic| i i 50 0.25 i i i i
IC694MDL734 Output 125Vdc Pos/Neg Logic 6 Pt ( | 90 0.45 | ( | |
(all outputs on)
IC694MDL740 | OUtPut 12/24Vdc 0.5A4 16PtPos i i 110 | 055 | i i] i
Logic (all outputs on)
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+24Vdc +24Vdc
Catalog +3.3Vdc +5Vdc Rel Isolated
Description elay Solate
Number
mA W mA W mA | W mA| W
1IC694MDL741 OUtPUt 12/24vdc 0.5A 16:Pt Neg 1 i 110 0.55 i i i i
Logic (all outputs on)
IC694MDL742 Output 12/24Vdc 1A 16-Pt Pos Logic ( ( 130 | 0.65 | ( : |
ESCP (all outputs on)
Output 5/24Vdc (TTL) 0.5A 32PtNeg
IC694MDL752 | Logic (13mA + 3 mA/point ON + 4.7 i i 260 | 1.30 i i i i
MA/LED)
Output 12/24Vdc 0.5A 32-Pt Pos
IC694MDL753 | Logic (13mA +3mA/point ON + i i 260 1.3 i i i i
4.7mAILED)
IC694MDL754 | OUtPUL 24Vde High-Density 32:Pt i i | 300|150 i i | 264 |6.336
(with all outputs on)
12/24V .5A 32-Pt Positi
IC69aMDL75g | OUtPUt 12/24Vdc 0.5A 32Pt Positive | - | 250 | 125 | - | - | e6 |1.584
Logic with ESCP per group
Output Module, 24/125Vdc 16-Pt P
IC695MDL765 |~ Put Modue, ¢ %S| 152 | 0.502 | 540 | 2.7
Logic
IC694MDL916 | Output 4 Amp 16-Pt Relay i i 300 | 1.50 i i i i
Ic694MDLo30 | Roiay NO 4A Isolated Bt Output i i 6 | 003| 70 |168| i i
(all outputs on)
Ic694MDLo31 | Relay NC and Form Clsolated 8Pt | -, i 6 | 003|110 |264] i i
Output (all outputs on)
IC694MDLo40 | Roidy NO 2A 18t Output i i 7 |0035| 135 | 324 | i
(all outputs on)
Mixed I/O 24Vdc Input (8Pt)
IC694MDR390 - - 80 0.40 70 1.68 - -
N.O.Relay Output (8Pt)
IC695NIU001 Ethernet Network Interface Unit 1250 | 4.125 | 1000 | 5.00 i i i i
Ethernet Network Interface Unit Plus
| NI 1 2 1.71 4.7 1
C695NIU00 (version and later) 520 6 | 950 50 i i i i
IC695PBM300 | PROFIBUS Mastétodule 440 1.452 i i i i i i
IC695PBS301 | PROFIBUS Slawodule 440 1.452 i i i i i i
IC695PMM335 | |/ CMotion MultiAxis Motion 1010 | 3.333 | 440 | 22 | - - -
Controller
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+24Vdc +24Vdc
Catalog +3.3Vdc +5Vdc Rel Isolated
Description elay Solate
Number
mA \'}'/ mA W mA | W mA| W
PROFINET Controllévodule
IC695PNC001
Ax (maximum with 2 SFRlevices 1200 | 3.960 | 1500 | 7.5 i i i i
installed, 0.35A per SFP device)
PROFINET Controllévodule
IC695PNC001
B (maximum with 2 SFP devices 1200 | 3.960 | 750 |4.125 i i i i
installed, 0.35A per SFP device)
PROFINET Scannktodule
IC695PNS001 . . .
Axxx (maximum with 2 SFP devices 1900 | 6.270 | 1100 | 5.5 - - - -
installed, 0.35A per SFP device)
PROFINET Scannktodule
IC695PNS001 . . .
Bk (maximum with 2 SFP devices 1300 | 4.290 | 700 35 - - - -
installed, 0.35A per SFP device)
PROFINE$cannerModule RX3i SoE
IC695PN301 | (maximum with 2 SFP devices 1300 | 4.290 | 700 | 3.5 - - - -
installed, 0.35A per SFP device)
IC695PRS015 | Pressure Transducekodule 700 | 2.310 | 115 |0.575 i i i i
Redundancy Memory Xchange .
IC695RMX128 580 .264 | 220 1.1
Module, Multi-Mode Fiber ! ! ! !
Redundancy Memory Xchange .
IC695RMX228 580 .264 | 220 11
Module, SingleMode Fiber ! ! I !
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4.2.1 Power Supply Loading Example

To determine the total load placed on a power supply, add the currenéquirements of each module and the

backplane. The following table provides an example of power supply loading.

Supply

f\l:z:lt())egr Module +3.3Vdc +5.1Vdc +Iii\lz/a.(ic I;i;\::;g
IC695CPU310 | 300MHz CPU 10 Meg memory 1250 1000 i i
IC695CHSO012 | Universal Backplane, 1:5lot 600 240 i i
IC695ETMO001 | EthernetModule 840 614 1 i
IC695LREO01 | ExpansionModule i 132 i i
IC694ALG220 | Analog Input, Voltage, 4Ch i 27 i 98°
IC694ALG390 | Analog Output 2-Ch Voltage i 32 i 120°
ICE94ALGA42 g_n:;ogliurrent/Voltage 4Chin/ ( 95 ( )
IC694APU300 | High-Speed Counter i 250 i 4000°
IC694MDL340 | 120 Vac0.5A 16-Pt Output i 315 i i
IC694MDL230 | 120 Vaclsolated, 8Pt Input i 60 i i
1IC694MDL240 | 120 Vacl6-Pt Input i 90 i i
IC694MDL930 Z\i'iﬁt';uot:'s‘n')s olated &t Output i 6 70 i
cssauotess | JoSe R SR e e |
Total Amps 2.690 2.867 0.180 i
Converted to Watts (x3.3V) (x5.1V) (x24V) i
PowerConsumption from Power —.877W ~14.622W | =4.32W (

Total Power Consumption from Power Supply

8.877 + 14.622 + 4.32=27.817 W

9Because the 1C695 power supply does not provide +24Vdc Isolated power, an external +24Vdc supply, wired via termieaUnRe ealt
Backplane, is required for moduksG220, ALG221, ALG222 and APU300.
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At ambient temperatures, up to 32°C, power supply IC695PSA040 provides the following power outputs:

40 W maximum total
5.1Vdc = 30 W maximum
3.3Vdc = 30 W maximum

~
~
~

In this example, all oModule power requirements are met by Power Supply PSA04

4.2.2 Load Sharing / Redundancy

To meet the power needs of the application, as many as four mufburpose power supplies can be instalte
in a Universal Backplane. These power supplies can be combined to provide:

1 Load Sharing
1 Power SupplyModule Redundancy
i

Power Source Redundancy

No other types of RX3i power supply can be included in these applications.

4.2.2.1 Load Sharing

Multi-purpose power sugplies can be combined into load sharing applications. The following rules must be
observed:

If multiple power supplies are required to meet the system load requirements, Mulpurpose power supplies
must be wired to the same power source in such a way théitey all can be powered up or powered down
simultaneously. The On/Off switch on the fronpanel of each of the power supplies must be left in the On
position.

CAUTION
In a loadsharing application, it is important to ensure that the loaesharing power sugply
kmbsjcqo6 MI-Mdd qugrafcqg a_I| I mr ~c¢c gl _btcpreclr

supplies needed to meet the system power requirements MUST have their switches
always kept in the On position. Also, the loagharing power supplies must be connected
to the system power source through the same external switch. The system must be
powered up and powered down only from the external switch. If individual power
supplies are powered up or powered down using their On/Off switches separaé
external switchegesulting in insufficient power capacity, equipment damage may result.
It may be necessary to réoad the PLC operating system to resume operation.
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4.2.2.2 Connections for Load Sharing

In load-sharing installations, additional multipurpose powersupplies above the minimum required for the
system load may be wired to the same power source, or a different source.

Multi- Multi- Multi- Multi-
Power purpose purpose purpose purpose Power
Source Power Power Power Power Source
Supply Supply Supply Supply
A B

External (&
Switching \ 1

A\ A\
Device / \ / \ 1
Example: Power Supplies Needed Extra Power Supply
to Meet Load Requreements Optionally Connected to

Different Source

Figure80: Power Supply Connections for Load Sharing

4.2.2.3 Connections for Power Supply Module Redundancy

Power supply module redundancy can be provided by using one additional mufturpose power sipply
above the minimum required for the system power loadFigure81). In this type of installation, alMulti-
purpose power suppliescontribute a share of the backplane power and run at a correspondingly reduced
load. This results in longer life for the individual power supplie8lso, should one power supply module fail,
system operation is not interrupted. The front panel switch cabe used to remove a redundant unit. Note
that this type of system does not préect against loss of the input power source. If more than one power
supply is switched off, the remaining power supplies may becoenoverloaded and shut down. An External
switching device must be used to remove power from more than one power supply at a time in the Power

Supply Redundancy mode.

Multi- Multi- Multi- Multi-
Power purpose purpose purpose purpose Optional
Source Power Power Power Power Power
Supply Supply Supply Supply Source
A B
A A\ /\ 7
\
VA VA NEVANEE W
Example: Three Power Supplies Tg:svfgégapzmerrssuwely
Needed to Meet Load Requirements Pply
Module Redundancy
Figure81: Redundant Power Supply Connections
4.2.2.4 Power Source Redundancy
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If the overall pwer needs of the system can be met using either one or two Mufturpose power supplies,
then power source redundancy can be provided. This requires using twice the minimummber of Multi-
purpose power supplies required to meet the system load requiremes. In this type of system, half of the
Multi-purpose power suppliesnust be connected to one power source and the other half must be
connected to a separate source. This angement provides all the advantags of a Basic Redundancy
system, as described abve, plus power source redundancy. The front panel switch may be used to remove
an individual power supply as long as the minimum number of units remains powered up.

Multi- Multi- Multi- Multi-

Power purpose purpose purpose purpose Power
Source Power Power Power Power Source
Supply Supply Supply Supply
A B

External é External (g
Switching Switching
Device \ /A\ J L /"\ Device \

Example: Two Load-Sharing Power Supplies Two Extra Load-Sharing Power Supplies
Needed to Meet Load Requreements Provide Power Source Redundancy

Figure82: Connections for Power Soure Redundancy

4.3 AC Power Supply Connections for Floating Neutral
(IT) Systems

If an AC input power supply is installed in a system where the Neutral line is not referenced to Protective
Earth Ground, special installation instructions must be followed tprevent damage to the power supply.

AFloating Neutral Systeis a system of power distribution wiring where L1
Neutral and Protective Earth Ground are not tied together by negligible

impedance. In Europe, this is referred to as an IT system (refer to

IEC950) In aFloating Neutral Systenvoltages measured from input

terminals to protective earth ground may exceed the B84Vac [ ke
maximum input voltage power supply specification. =

Figure83: Floating Neutral
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4.3.1 Special Instructions for Floating Neutral Systems

The input power terminals should be wired according to the instructions iRower Supply Field Wirin§ection
2.6.6.1 with the following exceptions.

1) For IC695 power supplies, mjumper may be installed between terminal 5 or 6 and terminal 7.

2) ForlC694 and IC693 power supplies, no jumper may be installed tiieen terminals 3 and 4 of the power
supply module.

3) Voltage surge protection devices such as MOVs must be installed:

1 From U to earth ground

I From L2 (Neutral) to earth ground

The voltage surge devices must be rated such that the system is protected froroyger line transients that
exceedLine voltage + 100V +{M®E)ax The expressiorN-PErefers to the voltage potential between neutral

and Protective Earth (PE) ground. For example, in a 240 Volt AC system with neutral floatig/acabove
earth ground, the transient protection should be rated at:

240 Vac+ 100 Vac+ 50 Vac= 390 Vac

4.3.2 Non-Floating Neutral System

Systems where one leg of the power distribution wiring is tied to Protective Earth or a tap between two legs
of the power distribution wiring, is tied to Protective Earth are noFloating Neutral Systemblon-floating
neutral systemsdo not require special installation procedures.

L1 L — L1

N f N/PE L2
PE PE

Figure84: Non-Floating Neutral Wiring
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4.4 Power Supply, 120/24 0 Vacor 125Vdc, 40 W:
IC695PSA040

Power Supply IC695PSA040 is a-4Watt supply that
operates from an input voltage source in the range of
85 to 264Vacor 100 Vdcto 300 Vdc

&) POWER
. . . ) P/ISFAULT
This power supply provides three outputs: ) OVERTENP

<) OVERLOAD
I +5.1Vdcoutput,
1 +24Vdc relay output that can be used tgpower P“‘:g;:glél"v
circuits on Output Relay modules.

+3.3Vdc. This output is used internally by RX3i
modules with IC695 catalog numbers.

-

CAUTION

Only one IC695PSA040 can be used in a PACSystem
RX3i (IC695 catalog number) Universal Backplane.

This power supply cannot be used with other RX3i
power supplies in redundant or increased capacity
modes.

S
EMERSON

Power supply version IC695PSA040C or earlier may
cause equipment damage if inadvertently installed in

the same backplane as another RX3i power supply PACSystems
RX3i

If the number of modules required exceeds the
capacity of the power supply, the additional modules
must be installed in Expansion or Remote backplanes. Figure85: IC695PSA040

The power supply indicates when an internal fault
occurs so the CPU can detect loss of power or log the
appropriate fault code.
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4411 LEDs

Four LEDs on the power supply indicate:

1 Power (Green/Amber). When thid ED is green, it
indicates power is being supplied to the
backplane. When this LED is amber, power is
applied to the power supply but the Power
Supply switch is off.

P/S Fault (Red). When this LED is lit, it indicates
the power supply has failed and is nlmnger
supplying sufficient voltage to the backplane.

Over Temperature (Amber). When this LED is lit, i
indicates the power supply is approaching or
exceeding its maximum operating temperature.

Overload (Amber). When this LED is lit, it indicate
the power supply is approaching or exceeding its
maximum output capability on at least one of its
outputs.

-

-

-

The CPU Fault Table shows a fault if any Over
temperature, Overload, or Power Supply fault occurs.

4.4.1.2 On/Off Switch

The ON/OFF switch is located behind the do@n the
front of Module. The switch controls the operation of
the outputs of the supply. It does NOT interrupt line
power. Projecting tabs next to the switch help prevent
accidentally turning it on or off

4.4.1.3 Wiring Terminals

Terminals for power, ground, andViOV disconnect
accept individual 14 to 22 AWG wires.

Power Supplies

POWER

P/S FAULT
OVERTEMP
OVERLOAD

WARNING:

EXPLOSION HAZARD -
WHEN IN HAZARDOUS
LOCATIONS, TURN OFF
POWER BEFORE
REPLACING OR WIRING
MODULES.

Section 4
May 2021

| o

| OFF

INPUT
120/240 VAC 125 VDC
50/60 HZ O W
WIRE AWGH 1422
TORQUE 4.4 inlb
(0.5 Nm)
75 DEG. C COPPER
CONDUCTORS ONLY

Figure86: PSA040 Showing Terminals & On/Off Switch
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Nominal Rated Voltage
Input Voltage Range

120/240 Vac or 125 Vdc

(Maximum with Full Load)
Inrush Current?®

AC 85 to 264 Vac
DC 100 to 300 Vdc
Input Power

70 W maximum
4 A, 250 ms maximum

Output Power

40 W maximum total
5.1 Vdc = 30 W maximum
3.3 Vdc = 30 W maximum

The maximum total output power available depends on the

ambient temperature, as shown.

Output Voltage 24 Vdc: 19.2 to 28.8 Vdc
5.1 Vdc: 5.0 to 5.2Vdc (5.1 Vdc nominal)
3.3 Vdc: 3.1 to 3.5Vdc (3.3 Vdc nominal)
Output Current 24Vdc:0to 1.6 A

5.1Vdc:0to6 A
3.3Vdc:0to 9 A

Isolation (input to backplane):

250 Vac continuous; 1500 Vac for 1 minute

Ripple (all outputs)

150 mV

Noise (all outputs)

150 mV

Ridethrough time

20 ms is the length of time the power supply maintains valid
outputs if the power source is interrupted

Wiring Terminals

Each terminal accepts one 14 AWG to 22 AWG wire

Current per Terminal

6 A

Number of DaisyChained PSA040
Supplies

Upto 4

For product standards and general specifications, refer tb7.2.3.1.3Appendix A:

The door of the power supply module must be closed. During normal operation with an AC power source
either 120 Vacor 240 Vacis present on the AC power supply. The door protects against accidental shock
hazardsthat could cause severe or fatal injury to personnel

9The Inrush Current specification is given as a guide for sizing the external power source for the IC695PSA040. Paakimashoeu

higher for shorter durations.

Power Supplies
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4421

Thermal Derating: PSA040

Section 4
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The maximum output power for power supply PSA040 depends on the ambient temperature, aspiayed in
the following figure. Full output power is available up to at least 32°C (89.6°F).

Power Supplies
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Figure87: Thermal Derating Curves for PSA040
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4.42.2 Over-Current Protection: PSA040

The 5.1Vdc output is electronically limited to 7 A. The 3.3Vdoutput is limited to 10 A. If an overload

(including a short circuit) occurs, it is sensed internallyand the power supply shuts down. The power supply
continually tries to restart until the overload condition is removed. An internal, noarepairable, fusible link in

the input line is provided as a backup. The power supply usually shuts down before the fusible link blows. The
fusible link also protects against internal supply faults. The CPU Fault TEaflisplays a fault if any Over
temperature, Overload, or Power Supply fault occurs. There is no additional indication if the powepply

fusible link blows.

4.4.3 Field Wiring: PSA040
4.4.3.1 Power Source and Ground Connections
The wires from the power source and graad connect -
to the terminals on the power supply as showiin Figure ‘__|_| To additional %ﬂ
88. Each terminal accepts one AW®4 to AWG 22 wire. units —L—":,
When tightening the screw terminals, do not exceed - To addtional B
the maximum torque limit of 0.5 Nm (4.4in-Ib). @
Keep as short as &
WARNING possible. Connect E3|
directly to -

If the same external AC power mounting panel.

source is used to provide power to
two or more RX3i power supplies in
the system, connection polarity
must be identical at each power
supply. A resulting difference in
potential can injure personnel or
cause damage to equipment. Also,
each backplane must le connected
to a common system ground.

Figure88: Field Wiring PSA040
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4.4.3.2 Input Over -Voltage Protection

The bottom terminal is normally connected tothe
frame ground with a userinstalled jumper as
shownin Figure89. If overvoltage protection is
not required or is supplied upstream, no jumper is
needed.

To Hipot test this supply, overvoltage protection
must be disabled during the test by removing the
jumper. Reenable overvoltage protection after
testing by reinstalling the jumper.

Section 4
May 2021

+/L1

| -
N2 b /@/

connects

A

Frame

Jumper strap @ /é/

overvoltage
protection

devices to I: Q

frame ground '
Screw

Terminals

»777 Ground

Figure89: OverVoltage Protection for PSA040

In systems with a floating neutral input Figure83 - the neutral line is not referenced to Protective Earth
Ground), this jumper must NOT be installedAlso, in a floating neutral system, voltage surge protection
devices such as MOMsust be installed from L1 to earth ground, and from L2 (Neutral) to earth ground, as
discussed inSection4.3.1, Special Instructions for Floating Neutral Systems

Power Supplies
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4.5 Multi -purpose Power Supply, 120/24 0 Vacor
125Vdc, 40 W: IC695PSA140

Power Supply IC695PSA140 is a mufiurpose 40 W
supply that operates from an input voltage source in the

range of 85 to 264vacor 100 Vdcto 300 Vdc ) POWER
J P/SFAULT
This power supply provides three outputs: ) OVERTEMP

) OVERLOAD

Power Supply

1 +5.1vdc output
1 40W DC

+24Vdc relay output that can be used to power
circuits on Output Relay modules.

-

+3.3Vdc. This output is used internally by RX3i
modules with IC695catalog numbers.

This power supply is suitable for use in loasharing and
redundancy applications. Up to fow multi-purpose power
supplies (PSA140 and/or PSD140) can be used in a
PACSystems RX3IC695 catalog number) Universal
Backplane. Use these Powe&upplies if the number of
modules required exceeds the capacity of one power
supply. This power supply occupies two backplane slots.

S
The power supply indicates when an internal fault occurs EMERSON.
so the CPU can detect loss of power or log the PACSystems
appropriate fault code. RX3i

Figure90: IC695PSA140

CAUTION

This power supply cannot be used with RX3i IC695PSD040 or IC695PSA040 Power Supplies in redundant or
increased capacity modes. Damage to equipment may result.

Power Supplies 108



N?AQwqgrckgE PV1lg Qwgrck K_

GFK2314Y

4511 LEDs

Four LEDs on the powesupply indicate:

1 Power (Green/Amber). When this LED is green, it
indicates that power is being supplied to the
backplane. When this LED is amber, power is
applied to the power supply but the Power
Supply switch is off.

P/S Fault (Red). When this LED is ili indicates
the power supply has failed and is no longer
supplying sufficient voltage to the backplane.

Over Temperature (Amber). When this LED is lit,
it indicates the power supply is approaching or
exceeding its maximum operating temperature.

Overload (Amber). When this LED is lit, it
indicates the Power Supply is approaching or
exceeding its maximum output capability on at
least one of its outputs.

-

-

-

The CPU Fault Table shows a fault if any Over
temperature, Overload, or Power Supply fault occurs.

45.1.2 On/Off Switch

The ON/OFF switch is located behind the door on the
front of Module. The switch controls the operation of
the outputs of the supply. It does NOT interrupt line
power. Projecting tabs next to the switch help
prevent accidentally turning it on or df.

45.1.3 Wiring Terminals

Terminals for power, ground, and MOV disconnect
accept individual 14 to 22 AWG wires.

Power Supplies

POWER

P/S FAULT
OVERTEMP
OVERLOAD

WARNING:

EXPLOSION HAZARD -
WHEN IN HAZARDOUS
LOCATIONS, TURN OFF
POWER BEFORE
REPLACING OR WIRING
MODULES.
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| on

| OFF

INPUT
120/240 VAC 125 VDC
50/60 HZ O W
WIRE AWGH 1422
TORQUE 4.4 inb
(0.5 Nm)

75 DEG. C COPPER
CONDUCTORS ONLY

Figure91: PSA40 Showing Terminals & On/Off Switch
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4.5.2 Specifications: PSA140
Nominal Rated Voltage 120/240 Vac or 125 Vdc
Input Voltage Range
AC 85 to 264 Vac
DC 100 to 300 Vdc
Input Power

. . 70 W maximum
(Maximum with Full Load)

Inrush Current? 4 A, 250 nB maximum

40 W maximum total
5.1 Vdc = 30 W maximum

Output Power 3.3 Vdc = 30 Wmaximum

The maximum total output power available depends on the
ambient temperature.

24 Vdc: 19.2 to 28.8 Vdc
Output Voltage 5.1 Vdc: 5.0 to 5.2 Vdc (5.1 Vdc nominal)
3.3 Vdc: 3.1to 3.5 Vdc (3.3 Vdc nominal)

24Vdc:0to 1.6 A
Output Current 5.1Vdc:0to 6 A
3.3Vdc:0to 9 A

Isolation (input to backplane): 250 Vac continuous; 1500 Vac for 1 minute
Ripple (all outputs) 150 mV
Noise (all outputs) 150 mV

20 ms. This is the length of time the power supply maintaing

Ridethrough time . . .
valid outputs if the power source is interrupted

Wiring Terminals Each terminal accepts one 14 AWG to 22 AWG wire.

Current per Terminal 6A

Number of DaisyChained PSA140 Supplies |Up to 4

Number of PSA140 Power Supplies in

. Upto 4
Universal Backplane P

For product standards and general specifications, refer tb7.2.3.1.3Appendix A:

1 The Inrush Current specification is given gside for sizing the external power source for the IC695PSA140. Peak inrush current may be
higher for shorter durations.
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The door of the power supply module must be closed. During normal operation with an AC power source
either 120 Vacor 240 Vacis present on the AC power supply. The door protects against accidental shock
hazardsthat could cause severe or fatal infy to personrel.

4521 Thermal Derating: PSA140
The maximum output power for power supply PSA140 depends on the ambient temperature.

5V fully Loaded

0 10 20 30 40 50 60
Temperaure (C)

3.3V Fully loaded

o S " P S S A P Y W

0 10 20 30 40 50 60
Temperature (C)

Figure92: Thermal Derating Curves for PSA140
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452.2 Over-Current Protection : PSA140

The 5.1vdc output is electronically limited to 7 Amps. The 3.3Vdoutput is limited to 10 A. If an overload
(including short circuits) occurs, it is sensed internallyand the power supply shuts down. Because it is
designed for redundancy applications, this power sygy latches off in &ult conditions. It does not
automatically try to restart until the overload condition is removed. Input power must be cycled to clear a
latched fault. However, if the power supply is used in a nenedundant application where automatic
restarting is required, a jumper plug can be installed.

An internal nonrepairable fusible link in the input line is provided as a backup. The power supply usually
shuts down before the fusible link blows. The fusible link also protects against internapply faults. The CPU
Fault Table shows a fault if any Owemperature, Overload or P/S Fault occurs. There is no additional
indication if the power supply fusible link blows.

In a nonredundancy application where automatic restarting may
be appropriate, a jumper plug (or shuntan be installedat the rear
of Module as shown inFigure93. The jumper plugmust have 0.100
= inch spacing onthe center and a&acommodate 0.25-inch pins.
Example parts are Radio Shack DIP Programming Shunt #2131 2
and DIGiIKey #59000ND. Module must be removed from the
Figure93: Jumper LocatiorPSA140  backplane to install the jumper plug

Location for optional
jumper plug

R

4.5.3 Field Wiring: PSA140
453.1 Power Source and Ground Connections
The wires from the power source and ground connect _
to the terminals on the power supply as shown iRigure ‘__|_| To additional %
94. Each terminal accepts on&AWG 14 to AWG 22 wire. —l units —
When tightening the screw terminals, do not exceed 3 To a:r:’i;'g""a' N
the maximum torque limit of 0.5 Nm (4.4in-Ib). @
Keep as short as ﬁ
WARNING possible. Connect E3|
directly to -

If the same external AC power source is used to provid mounting panel.

power to two or more RX3i power supplies in the
system, connection pohrity must be identical at each
power supply. A resulting difference in potential can
injure personnel or cause damage to equipment. Also,
each backplane must be connected to a common
system ground.

Figure94: Field Wiring for PSA140
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45.3.2 Input Over -Voltage Protection

The bottom terminal is normally connected to
frame ground with a userinstalled jumper as
shown inFigure95. If overvoltage protection is
not required or is supplied upstream, no jumper 5
is needed. SINTL2 ¢

J%/I
To Hipot test this supply, overvoltage | /é/

Jumper strap ;

+/L1 <|3

protection must be disabled during the test by connects : | Frame
removing the jumper. Reenable overvoltage overvoltage | #777 Ground
. . . . protection -
protection after testing by reinstalling the devices to Q
jumper. frame ground '
Jump g Screw
Terminals

Figure95: OverVoltage Protection for PSA140

In systems with a floating neutral input Figure83 - the neutral line is not referenced to Protective Earth
Ground), this jumper must NOT be installedAlso, ina floating neutral system, voltag surge protection
devices such as MOMsust be installed from L1 to earth ground, and from L2 (Neutral) to earth ground, as
discussed inSpecial Instructions for Floating Neutral System&ection4.3.1.
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4.6 Power Supply, 24Vdc, 40 W: IC695PSD040

Power Supply IC695PSD040 is a 40 W supphat operates from an
input voltage source in the range of 1¥dcto 30 Vdc

1 +5.1vdc output
1 +24vdc relay output that can be used to power circuits on
Output Relay modules

-

+3.3Vdc. This output is used internally by RX3i modules with
IC695 catalog numbers

CAUTION

Only one IC695PSD040 can be installed in a PACSystems RX3i
(IC695 catalog number) Universal Backplane.

This Power supply cannot be used with other RX3i power supplies i
redundant or increased capacity modes.

Power supply versionC695PSD040C or earlier may cause
equipment damage if inadvertentlyinstalled in the same backplane
as another RX3i power supply.

This power supply occupies one slot. If the number of modules
required exceeds the capacity of the power supply, the additici
modules must be installed in expansion or remote backplanes.

The power supply indicates when an internal fault occurs so the CP
can detect loss of power or log the appropriate fault code.

Power Supplies

8) POWER

-J P/SFAULT
) OVERTEMP
—J OVERLOAD

Power Supply
40W DC

3

EMERSON

PACSystems
RX3i

Figure96: IC695PSD040
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4.6.1.1 LEDs

Four IEDs on the power supply indicate:

1 Power (Green/Amber). When this LED is green, it indicates
power is being supplied to the backplane. When this LED is
amber, power is applied to the power supplybut the power

oo @ W27
supply switch is off. 1 prsFaut
1 P/S Fault (Red). When this LED is lit, it indicates the Power ] overremp
Supply has failed and is no longer supplying sufficient 3 overtoan
voltage to the backplane. PSD040

-

Over Temperature (Amber). When this LED is lit, it indicates
the power suppy is approaching or exceeding its maximum
operating temperature.

Overload (Amber). When this LED is lit, it indicates the
Power Supply is approaching or exceeding its maximum

output capability on at least one of its outputs. 24VDC
60w

-

WIRE AWG# 14-22

If the red P/S FAULT LED f{stle power supply has failed and is TORQUE 44 n-b

(05 N-m)

no longer supplying sufficient voltage to the backplane. JanEo, CCOPPER.

The amber OVERTEMP and OVERLOAD LEDs light to warn of
high temperature or high load conditions.

The CPU Fault Table shows a fault if any Ovemperature,
Overload, or Power Supply fault occurs.

46.1.2 On/Off Switch

The ON/OFF switch is located behind the door on the front of
Module. The switch controls the operation of the outputs of the
supply. It does NOT interrupt line power. A projecting tab next
to the switch helps prevent accidentally turning it on or off.

Figure97: PSD040 Terminals and
Switch Locations

4.6.1.3 Wiring Terminals

Terminals for +24V and 24V power, ground, and MOV
disconnect accept individual 14 to 22AWG wires.
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4.6.2 Specifications: PSD040

Nominal Rated Voltage 24 Vdc

Input Voltage Range 18 to 30 vdc

Input Power 60 W maximum at full load

Inrush Current? 4 A, 100 nsmaximum

40 W maximum total of both outputs
5.1 Vdc = 30 W maximum
Output Power 3.3 Vdc = 30 Wmaximum

Maximum output power depends on ambient temperature

5.1Vdc: 5.0 to 5.2 Vdc (5.1 Vdc nominal)
Output Voltage
3.3Vdc: 3.1 to 3.5 Vdc (3.3 Vdc nominal)

5.1vVdc: 0to 6 A
Output Current
3.3Vdc:0to 9 A

Isolation None
Ripple (alloutputs) 50 mv
Noise (all outputs) 50 mVv

10 ms is the length of time the Power Supply maintains valid
outputs if the power source is interrupted. If this Power Supply is
used with IC694 and IC693 modules that have relay outputs, nots
that dropouts longer than 10ms will cause dropouts oodules.

Ridethrough time

Wiring Terminals Each terminal accepts one 14 AWG to 22 AWG wire.

Terminal Current 6 A

Number of Daisychained PSD040

2
Supplies Up to

12The Inrush Current specification is given as a guide for sizing the external power source for the IC695PSD040. Peakirmashieu
higher for shorter durations.
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46.2.1

Thermal Derating: PSD040

Section 4
May 2021

The maximum output power for power supply PSD040 depends on the ambient temperature. Full output
power is available up to at least 40°C (89.6°F).

Power Supplies

45
40
35

<30

225

T 20

010

5V Fully Loaded

10 20 30 40 50 60
Temperature (C)

— =33V -==-5V |

’;'\30

3.3V Fully Loaded

Temperature (C)

— =33V = =5V emmmTotal

Figure98: Thermal Derating Curves for PSD040
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4.6.2.2 Over-Current Protection: PSD040

The 5.1Vdc output & electronically limited to 7 A. The 3.3Vdoutput is limited to 10 A. If an overload

(including short circuits) occurs, it is sensed internallyand the power supply shuts down. Theower supply
continually tries to restart until the overload condition isemoved. An internal nonrepairable fusible link in

the input line is provided as a backup. The power supply usually shuts down before the fusible link blows. The
fusible link alsoprotects against internal supply faults. The CPU Fault Table shows a féudny Over
temperature, Overload, or Power Supply fault occurs. There is no additional indication if the power supply
fusible link blows.

4.6.3 Field Wiring: PSD040
4.6.3.1 Power Source and Ground Connections
The wires from the power source and ground DC ROVER
connect to the terminals on the power supply as DC+ - +
shownin Figure99. Each terminal accepts one L .
AWG14 to AWG 22 wire. DC- N
To additional _
units
When tightening the screw terminals, do not @ @
exceed the maximum torque limit of 0.5 Nm @
in-Ib
(4.4 in-Ib). Keep as shortas —

Connect DC - to Earth Ground to

possible. Connect i :
prevent damaging ground potentials

Important: Be sure to connect DCto Earth directly fo
mounting panel.
Ground.

WARNING

If the same external DC power source is used to
provide power to two or more power supplies in
the system, connection polarity must be
identical at each RX3i power supply. A resulting
difference in potential can injure personnel or
cause camage to equipment. Also, each
backplane must be connected to a common
system ground.

Figure99: Field Wiring for PSD040
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4.6.3.2 Input Over -Voltage Protection
The bottom terminal is normally connected ,
to the frame ground with a userinstalled c: ~
jumper as shownin Figure 100. If over HL g T,
voltage protection is not required or is /@/
supplied upstream, no jumper is equired. SINTL2 @ T
To Hipot test this supply,over-voltage /H/
p. pp y . g Jumper strap :
protection must be disabled during the test connects & Frame
by removing the jumper. Reenable over- overvoltage +777 Ground
voltage protection after testing by protection -
. . . devices to ¢
reinstalling the jumper. :
frame ground
Screw
Terminals

Figure100: OverVoltage Protection for PSD040

This power supply is not isolated and is therefore not compatible with floating or positive grounded
systems.
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4.7 Multi -Purpose Power Supply, 24Vdc, 40 W
IC695PSD140

Power supply IC695PSD140 is a mujturpose 40-Watt supply that operates
from an input voltage source in the range of 18dcto 30 Vdc

. . 8) POWER
This power supply provides three outputs: ) PSFAULT
J OVERTEMP
) OVERLOAD

+5.1Vdc output

+24Vdc relay output that can be used to powecircuits on Output Relay S T

|
|
40W DC

modules

-

+3.3Vdc. This output is used internally by RX3i modules with IC695 catalc
numbers

Multi-purpose power supply IC695PSD140 is suitable for use in leglglaring

and redundancy applicatiors. It must be installed in @2ACSystems RX3IC695
catalog number) Universal Backplane. It can be used as the only power suppl
in the backplane or combined with up to three additional malti-purpose power
supplies.

The power supply indicates when an internal fault occurs so the CPahdetect

loss of power or log the appropriate fault code. s

EMERSON

PACSystems
RX3i

Figure101: IC695PSD140

CAUTION

This power supply cannot be used with RX3i IC695PSD040 or IC695PSA040 power supplies in redundant or
increased capacity modes. Damage tequipment may result.
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4.7.1.1 LEDs

Four LEDs on the power supply indicate:

] power

] PisFauLT
] overTEMP
] overLoAD

1 Power (Green/Amber). When this LED is green, it
indicates power is being supplied to the backplane. Wher
this LED is amber, power is applied to the power supply
but the power supply switch is off. PSD040

P/S Fault (Red). When this LED is lit, it indicates the Pow
Supply has failed and is no longer supplying sufficient
voltage to the backplane.

-

-

Over Temperature (Amber). When this LED is lit, it
indicates that the powersupply is approaching or
exceeding its maximum operating temperature.

Overload (Amber). When this LED is lit, it indicates the
power supply is approaching or exceeding its maximum T

output capability on at least one of its outputs. 70“(‘;‘;EN1;:}‘"""
75 DEG. C COPPER

If the red P/S FAULT LEDIit, the power supply has failed and CONDUCTORS ONLY
is no longer supplying sufficient voltage to the backplane.

-

The amber OVERTEMP and OVERLOAD LEDs light to warn
high temperature or high load conditions.

The CPU Fault Table shows a fault if any Ovemperature,
Overload, or Power Supply fault occurs.

4.7.1.2 Wiring Terminals

Terminals for +24V and 24V power, ground, and MOV
disconnect accept individual 14 to 22 AWG wires.

: Figure102 PSD140 Terminals and
4.7.1.3 On/Off Switch e

The ON/OFF switch is located behind the door on the front of
Module. The switch contols the operation of the outputs of
the supply. It does NOT interrupt line power. A projecting tab
next to the switch helps prevent accidentally turning it on or
off.
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4.7.2 Specifications: PSD140

Nominal Rated Voltage 24 Vdc

Input Voltage Range 18 to 30 Vdc

Input Power 60 W maximum at full load

Inrush Current? 4 A, 100 ns maximum

40 W maximum total of both outputs
5.1 Vdc = 30 W maximum
Output Power 3.3 vdc = 30 Wmaximum

Maximum output power depends on ambient temperature

5.1 Vdc: 5.0V to 5.2 Vdc (5.1Vdc nominal)
Output Voltage
3.3Vdc: 3.1V to 3.5 Vdc (3.3vVdc nominal)

5.1Vdc:0to 6 A
Output Current
3.3Vdc:0to 9 A

Isolation None
Ripple (alloutputs) 50 mv
Noise (all outputs) 50 mVv

10 ms is the length of time the power supply maintains valid
outputs if the power source is interrupted. If this power supply is
used with IC694 and 1C693 modules that have relay outputs,
specialprecautions should be taken because dropouts in the
source voltage will be seen biodule and may cause relay

Ride-through time

dropouts.

Wiring Terminals Each terminal accepts one 14 AWG to 22 AWG wire
Terminal Current 6 A
Number of DaisyChained PSD140

. Upto4
Supplies
Number of PSD140 Supplies in

PP Upto4

Universal Backplane

13The Inrush Current specification is given as a guide for sizing the external powefeothe IC695PSD140. Peak inrush current may be
higher for shorter durations.
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4.7.2.1 Thermal Derating: PSD140

The maximum output power for power supply PSD140 depends on the ambient temperature. Full output
power is available up to at least 40°C (89.6°F).

5.1 Volt Fully -Loaded

45
40 Total
35
30 == 28 Volts
25 30 Volts
20
15
10

Power (W)

0 10 20 30 40 50 60
Temperature (C)

3.3 Volt Fully Loaded

45
40 Total

35
30 — / 22 Volts
25 ~_-24Volts
_——26 Volts
——30 Volts

20
15
10

Power (W)

0 10 20 30 40 50 60
Temperature (C)

Figure103: Thermal Derating Curves for PSD140
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4.7.2.2 Over-Current Protection: PSD140

The 5.1Vdc output is electronically limited to 7 A. The 3.3Vdc output is limited to 10 A. If anerload
(including short circuits) occurs, it is sensed internallyand the power supply shuts down. Because it is
designed for redundancy applications, this power supply latches OFF in fault conditions and will not
automatically try to restart. Input power must be cycled to clear a latched fault.

An internal nonrepairable fusible link in the input line is provided as a backup. The power supply usually
shuts down before the fusible link blows. The fusible link also protects against internal supply faulthe CPU
Fault Table shows a fault if any Owemperature, Overload or P/S Fault occurs. There is no additional
indication if the power supply fusible link blows.

In a nonredundancy application, where automatic restarting may .

] . ) Location for
be appropriate, a jumper plug (or shunt) can be installed at the optional N
rear ofModule as shown inFigure 104. The jumper plugmust Jumper plug =
have 0.100 inch spacing orhe center and accommodate 0.25
inch pins. Example parts are Radio Shack DIP Programmingi@h
#276-1512 and DIGIKey #59000ND. Module must be removed
from the backplane to install the jumper plug

Figure104: Jumper Location PSD140
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4.7.3 Field Wiring: PSD140
4.7.3.1 Power Source and Ground Connections

The wires from the power source and ground connedb D ROWER

the terminals on the power supply as showin Figure DC+
105. Each terminal accepts one AWG 14 to AWG 24 wire

To additional
units
DC-
Important: Be sure to connect DEto Earth Ground.

&)

Keep as short as L
possible. Connect
directly to
mounting panel.

Connect DC - to Earth Ground to
prevent damaging ground potentials

Figure105: Field Wiring for PSD140

4.7.3.2 Input Over-Voltage Protection
The bottom terminal is normally connected to ,
the frame ground with a userinstalled jumper
as shownin Figure 106. If over-voltage +i @ ? .
protection is not required or is supplied ; é
upstream, no jumper is required. -IN/L2 d}
To Hipot test this supply, overvoltage ' /é’ /H’
protection must be disabled during the test by Jumper strap :

_ ) ] connects @ o Frame
removmg the ]umpgr. Reengbleoyer voltage overvoltage |: /77 Ground
protection after testing by reinstaling the protection ;
jumper. devices to frame Q

ground ’ )
Screw Terminals

Figure106: OverVoltage Protection for PSD140

This power supply is not isolated and is therefore not compatible with floating or positive grounded
systems.
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4.8

Power Supply IC694PWR321 is a 3Watt supply that
operates from an input voltage sourcen the range of
85Vac to 264Vac or 10 Vdcto 300 Vdc

This power supply provides three outputs:

~
~

-

Power Supply IC694PWR321 can be used inBxpansion
backplane in anRX3i system. The battery backup and
serial port functions are not available in Expansion

Qwqgr ck

s _1]

Power Supply, 120/240 Vacor 125Vdc:

IC694PWR321

+5Vdc output

Relay+24Vdcoutput that can be used to power

circuits on Output Relay modules

Isolated +24Vdc. This power is used internally by
some modules. It can also be used to power field
devices connected to 24Vddnput modules

Backplanes.

48.1.1 LEDs

The green PWR LED shows the operating state of the
Power Supply. PWR is ON when the power supply has a
correct source of pwer and is operating properly. It is
OFF when a power supply fault occursr power is not

applied.

The green OK LED is steady ON if the PLC is operating
properly. It is OFF if a problem is detected by the PLC.

The green RUN LED is ON when the PLC isuim iRode.

Power Supplies

SeriaExpansion

PACSystents
RX3i
IC694PWR321
Standard
PowerSupply
INPUT

Y
100i 240 VAC
50/60 HZ 100V/

TORQUE 125VDC,BW
129NB

(@3-Nm)
USECOPPER——<:>

CONDUWETORS
RAFED FOR

oy | =X

S =———

24 VDC
OUTPUT
0.8 A MAX.

MODULES IN
THIS
BACKPLANE
CANNOT BE
HOTSWAPPEI

Figure107: IC694PWR321
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4.8.2 Specifications: PWR321

Section 4
May 2021

Nominal Rated Voltage
Input Voltage Range

120/240 Vac or 125 Vdc

(Maximum with Full Load)

Inrush Current4

AC 85 Vdc to 264 Vac
DC 100 Vdc to 300 Vdc
Input Power 90 VA with Vac Input

50 W with Vdc Input

4 A peak, 250 ns maximum

Output Power

5Vdc and 24 Vdc Relay: 15 W maximum

24 Vdc Relay: 15 W maximum

24 Vdc Isolated: 20 W maximum

NOTE: 30 W maximum total (all three outputs)

Output Voltage

5Vvdc: 5.0 Vdc to 5.2 Vdc (5.1Vdc nominal)
Relay 24 Vdc: 24 to 28 Vdc
Isolated 24 Vdc: 21.5 to 28 Vdc

Isolation (input to backplane):

1500 Vac (for 1 minute)

Protective Limits
Over-voltage:
Over-current:

5 Vdc output: 6.4 Vdc to 7Vdc
5 Vdc output: 4 A maximum

Ride-through Time:

20 ms minimum This is the length of time the power supply
maintains valid outputs if the power source is interrupted.

Fuse

2 A, part number 44A724627109.
Refer toModuleFuse ListSection2.6.4.11.

14The Inrush Current specification is given as a guide for sizing the external power source for the IC695PWR321. Pe@trmeshiz

higher for shorter durations.
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482.1 Over-Current Protection: PWR321

The 5 Vdcooutput is electronically limited to 3.5 A. If an overload (including short circuits) occurs, it is sensed
internally, and the power supply shuts down. The power supply continually tries to restart until the overload
condition is removed. An internal replaeable fuse in the input line is provided as a backup. The power supply
usually shuts down before the fuse blows. The fuse also protects against internal supply faults.

The door of the power supply module must be closed. During normal operation wiign AC power source
either 120 Vacor 240 Vacis present on the AC Power Supply. The door protects against accidental shock
hazardsthat could cause severe or fatal injury to personnel.

4.8.3 Field Wiring: PWR321

4.8.3.1 AC Power Source Connections

The Hot,Neutral, and Ground wires from the 12 Vacpower source or L1, L2, and Ground wires from the 4
Vacpower source conneced to the top three terminals on the Power Supply.

4.8.3.2 DC Power Source Connections

Connect the + and- wires from the 125Vdc power sourcea the i1

top two terminals. These connections are not polaritysensitive on @

power supply PWR321. JIN/L2 @
wARNNG T

Factow— @ B @

If the same external DC power source is used to provide power to 'gj::ng T
two or more power supplies in the system, connection polarity I @ 1
must be identical ateach RX3i power supply. A resulting difference

in potential can injure personnel or cause damage to equipment. é‘ﬂ{r?uct @

Also, each backplane must be connected to a common system ,\;0[, ”|o

odules
ground. @

Figure108: Field Wiring fo PWR321

The bottom two terminals of the power supply terminal strip provide output connections to the Isolated
+24Vdc. This output can be used to provide power for external circuits (within limitations of the power

supply).

CAUTION

If the Isolated 24Vdcsupply is overloaded or shorted, the PLC will stop operation
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4.8.3.3 Input Over -Voltage Protection: PWR321

Terminal 4 is normally connected to frame ground

(terminal 3) with a factory-installed jumper strap, as shown +/L1 '
in Figure109. If overvoltage protection is not required or | H §
is supplied upstream, this feature can be disabled by SINJL2 ¢
removing the jumper. /é/ /H/
Jumper strap

. . ; connects e Frame
Tp Hipot tes.t this supply, oveFvoIt-age protectl.on mu§t be overvoltage @ | A Ground
disabled during the test by removing the terminal strip protection S
) . . devices to ¢
jumper. Re-enable over-voltage protection after testing by frame ground :
reinstalling the strap. Tesrﬁqrmls

Figure109: OverVoltage Protection for PWR321

In systems with a floating neutral input Figure83 - the neutral line is not referenced to Protective Earth
Ground), this jumper must NOT be installed. In a floating neutral system, voltage surge protection devices
such as MOVsust be installed from L1 to earth ground, and from L2 (Neutral) toagth ground, as discussed
in Special Instructions for Floating Neutral System$ection4.3.1.
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4.9 Power Supply, 120/24 0 Vacor 125Vdc High

Capacity: IC694PWR330

High Capacity Power Supply IC694PWR330 is rated &f¥
W. It allows all30 W to be consumed from the +5Vdc
output. This power supply operates from an input voltage
source in the range 0B85 to 264Vacor 100 to 300 Vdc

PWR330 Power supplies provide the following outputs:

1 +5vdc output
T

Relay +24Vdavhich provides power to circuits on
Output Relay modules

-

Isolated +24Vdc, which is used internally by some
modules, can also be used tprovide external power
for 24VdcInput modules

Power Supply IC694PWR330 must be installed in an
Expansion backplane in aRX3i system. The battery
backup and serial port functions are not available in
Expansion Backplanes.

49.1.1 LEDs

The green PWR LED showsdtoperating state of the
Power Supply. PWR is ON when the power supply has a
correct source of power and is operating properly. It is
OFF when a Power Supply fault occya power is not
applied.

The green OK LED is steady ON if the PLC is operating
properly. It is OFF if a problem is detected by the PLC.

The green RUN LED is ON when the PLC is in Run mode

Power Supplies

Serial Expansion

PACSystents
RXSi
IC®4PWR330
High Capacity
PowerSupply
INPUT
100i 240’\\/,AC

50/60 HZ 100V:

TOROQUE 125VDCH0 W
129M:B _—

(148°Nim)
USE GOPPER | — @

CONDBUCTORS
RATEDFOR

A B

24 VDC
OUTPUT
0.8 A MAX.

MODULES IN
THIS
BACKPLANE
CANNOT BE
HOTFSWAPPEI

Figure110: IC694PWR330
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4.9.2 Specifications: PWR330

Section 4
May 2021

Nominal Rated Voltage
Input Voltage Range

120/240 Vac or 125 Vdc

(Maximum with Full Load)

Inrush Current5

AC 85 Vac to 264 Vac
DC 100 Vdc to 300 Vdc
Input Power 100 VA with Vac Input

50 W with Vdc Input

4 A peak, 250ms maximum

Output Power

5 Vdc: 30 W maximum

24 Vdc Relay: 15 W maximum

24 Vdc Isolated: 20 W maximum

NOTE: 30 W maximum total (all three outputs)

Output Voltage

5Vdc: 5.0 to 5.2 Vdc (5.1 Vdc nominal)
24 Vdc Relay: 24 to 28 Vdc
24 Vdc Isolated:21.5 to 28 Vdc

Isolation (input to backplane)

1500 Vac (for 1 minute)

Protective Limits
Over-voltage:
Over-current:

5 Vdc output: 6.4 to 7 Vdc
5 Vdc output: 7 A maximum

Ridethrough Time

20 ms minimum is the length of time the power supply
maintains valid outputs if the power source ismterrupted.

Fuse

2 A, part number 44A724627109.
Refer toModuleFuse ListSection2.6.4.11.

15The Inrush Current specification is given as a guide for sizing the external power source for the IC695PWR330. Peadninmes tmair

higher for shorter durations.
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4921 Over-Current Protection

The 5 Vdc output is electronically limited to Amps. If an overload (including short circuits) occurs, it is
sensed internally and the power supply shuts down. The power supply continually tries to restart until the
overload condition is removed. An internal replaceable fuse in the input line is prded as a backup. The
power supply usually shuts down before the fuse blows. The fuse also protects against internal supply faults.

The door of the power supply module must be closed. During normal operation with an AC power source
either 120 Vacor 240 Vacis present on the AC Power Supply. The door protects against accidental shock
hazardsthat could cause severe or fatal injury to personnel

4.9.3 Field Wiring: PWR330

4931 AC Power Source Connections

The Hot, Neutral, and Ground wires from the 12 Vacpower source or L1, L2, and Ground wires from the 24
Vacpower source conneced to the top three terminals on the Power Supply.

4932 DC Power Source Conne&tions

Connect the + and wires from the 125Vdc power source to the top two +/L1

terminals. These connections are ot polarity-sensitive on Power Supply
PWR330. -IN/L2

Ground

WARNING e ([

installed
Jumper

If the same external DC power source is used to provide power to two ¢
more power supplies in the system, connection polarity must be

-[x]

o : o . . 24VDC
identical at each RX3i power supply. A resultingjfference in potential Output
can injure personnel or cause damage to equipment. Also, each yorifo

NNNNNNS
®

backplane must be connected to a common system ground.

Figure111: Field Wiring for
PWR330

The bottom two terminals of the power supply terminal strip provide output connections to the Isolated
+24Vdc. This output can be used to provide power for external circuits (withthe power limitations of the
supply).

CAUTION

If the Isolated 24Vdc supply is overloaded ahorted, the PLC will stop operation
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4.9.3.3 Input Over -Voltage Protection

Terminal 4 is normally connected to frame .

ground (terminal 3) with a factory-installed il Q '

jumper strap. If overvoltage protection is not /@/ %
-IN/L2 CE\

required or is supplied upstream, this feature can
Jumper strap /H/ /H/

be disabled by removing the jumper.

To Hipot t.est this supply, overvoltage protgctlon connects 5 Frame
must be disabled during the test by removing the overvoltage i +777 Ground
; fa protection i
termlna.ll strip Jumpgr. Reengble oyeFvoItage devices 1o o
protection after testing by reinstalling the strap. frame ground S '
crew
Terminals

Figure112: OverVoltage Protection for PWR330

In systems with a floating neutral input Figure83 - the neutral line is not referenced to Protective Earth
Ground), this jumper must NOT be installed. In a floating neutral system, voltage surge protection devices
such as MOVsmust be instaled from L1 to earth ground, and from L2 (Neutral) to earth ground, as discussed
in Special Instructions for Floating Neutral System$ection4.3.1.
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4.10 Power Supply, 24Vdc High-Capacity: IC694PWR331

High Capacity Power Supply IC694 PWR331 is rated for
30 W output. For applications requiring greater +%/dc
current capacity than is &ailable with a standard supply

Serial Expansion

(PWR321), a HighCapacity Power Supply allows all 30 W PACSystents
to be consumed from the +5/dc supply. This supply can RX3i
operate from an input voltage source in the range of

o S IC694PWR331
12Vdcto 30 Vdc. Although it is capable of maintaining all High Capacity
outputs within specifications with input voltages as low as Powe Supply

12Vdc, it requires an initial input voltage of 1&/dc to start
up.

PWR331 Power supplies provide the following outputs: TORQUE

s Eatm

I +5Vdc output ol T

1 Relay +24Vdc, which provides power to circuits on RQT,'DESGF_%R
Output Relay modules 2 —

1 Isolated +24/dc, which is used internally by some .
modules, can also be used to provide external power :| e
for 24vdcInput modules 0.8 A MAX.

Power Supply IC694PWR331 must be installed in an
Expansion backplane in an RX3i system. The battery

backup and serial port functions are not available in MODULES IN
Expansion Backplanes WS
Xpansi p : BACKPLANE

CANNOT BE

4.10.1.1 LEDs HOTSWAPPEI

The green PWR LED shows the operating state of the
Power Supply. PWR isKDwhen the power supply has a
correct source of power and is operating properly. It is
OFF when a power supply fault occurer power is not
applied.

Figure113: IC694PWR331

The green OK LED is steady ON if the PLC is operating
properly. It is OFF if a problem is detected by tHel.C.

The green RUN LED is ON when the PLC is in Run mode
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4.10.2 Specifications: PWR331

Section 4
May 2021

Inrush Current®

Nominal Rated Voltage 24 Vdc

Input Voltage Range

Start 18 to 30 Vdc

Run 12 to 30 Vdc

Input Power 50 W maximum at full load

4 A peak, 100 ng, maximum

Output Power

5 Vdc: 30 W maximum De-rate per Figure114)
24 Vdc Relayl5 W maximum

24 Vdclsolated: 20 Wmaximum

NOTE: 30 W maxinm total (all three outputs)

Output Voltage

5Vdc: 5.0 to 5.2 Vdc (5.1 Vdc nominal)
24 Vdc Relay: 19.2 to 28.8/dc
24 Vdc Isolated: 19.2 to 28.8 Vdc

Isolation (input to backplane)

1500 Vac (for 1 minute)

Protective Limits
Over-voltage:
Over-current;

5 Vdc output: 6.4 to 7 Vdc
5 Vdc output: 7 A maximum

Ridethrough Time:

10 ms minimum. This is the length ofitme the power supply
maintains valid outputs if the power source is interrupted

Fuse

5 A, part number 44A724627114.
Refer toModuleFuse ListSection2.6.4.11.

6 The Inrush Current specification is given as a guide for sizing the external poeefeoitre IC695PWR331. Peak inrush current may be

higher for shorter durations.
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6.1
6.0
5.8
5.6
5.4
5.2
5VDC
CURRENT 590
4.8
4.6
4.4
4.2
4.0
4.10.2.2

Qwqgr ck K_

Thermal Derating: PWR331

S_

Loy

I T T TR T T S

| ]

20 30 40

AMBIENT TEMPERATURE (°C)

50

Over-Current Protection: PWR331

60

Figure114: Thermal Derating Curve for 5Vdc Output PWR331
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The 5 Vdc output § electronically limited to 7 A. If an overload (including short circuits) occurs, it is sensed
internally, and the power supply shuts down. The power supply continually tries to restart until the overload
condition is removed. An internal replaceable fusan the input line is provided as a backup. The power supply

usually shuts down before the fuse blows. The fuse also protects against internal supply faults.

4.10.2.3

Calculating Input Power Requirements: PWR331

Use the following procedure to determine input powerequirements for the 24Vdc High Capacity Power
Supply:

T

—_( =<

—( —=¢ =

Determine total output power load from typical specifications listed for
individual modules in this chapter

Multiply the output power by 1.5 to determine the input power value

Divide the input power \alue by the operating source voltage to determine the
input current requirements

Use the lowest input voltage to determine the maximum input current

Allow for start-up surge current requirements

Allow margins (10% to 20%) for variations
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4.10.3 FieldWiring: PWR331

The + wire connects to the top terminal screw, and thewire connects to the second. These connections are
polarity-sensitive for PWR331. Ground connects to the third screw.

If the same external DC power source is used to provigewer to two or more power supplies in the system,
connection polarity must be identical at each power supply. Do not cross the Positive (+) and Negatiye (
lines. A resulting difference in potential can injure personnel or cause damage to equipment. Aleach
backplane must be connected to a common system ground

The bottom two terminals of the power supply terminal strip +
provide connections to the Isolated +24Vdc output. This output
can be used to provide power for external circuits (withithe

power limitations of the supply). Ground

[]
Facgjalryc; Il @ B @
installe
Jumper L N
il @ B
CAUTION
e |||
If the Isolated 24Vdc supply is overloaded or shorted, the PLC will o @

stop operation.

Figure115: Field Wiring for PWR331
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4.10.3.1 Input Over -Voltage Protection

Terminal 4 is normally connected to
frame ground (terminal 3) with a

factory-installed jumper strap, as +/L1 Q i *
shown inFigure116. If over-voltage i
protection is not required oris SINJL2 ¢ :
supplied upstream, this feature can i
be disabled by removing the : ' /H/
jumper. Jumper strap
. ' connects @ Q l ,  Frame
To Hipot test this supply,over- overvoltage [ | ‘ 777 Ground
voltage protection must be protection E
disabled during the test by devices to ¥
removing the terminal strip jumper. frame ground Sclfew
Reenable over-voltage protection Terminals
after testing by reinstalling the
jumper.

Figure116: OverVoltage Protection for PWR331
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Section 5:Serial Bus Transmitter & Expansion
Cables

This chapter desdibes the serial expansion module and expansion cables for PACSystems RX3i controllers. It
also gives specifications for building custom expansion cables.

Description Catalog Number Section
Serial Bus TransmitteModule IC695LREOO1 51
Expansion Cable, Wye, 1m (3 ft) Length IC693CBL300 5.2.2
Expansion Cable, Wye, 2m (6 ft) IC693CBL301 5.2.2
Expansion Cable, 2 Connectors, Builh Terminating Resistor, 15m (50 ft)| IC693CBL302 5.2.1
Expansion Cable, Wye, 0.15m (0.5 ft) IC693CBL312 5.2.2
Expansion Cable, Wye, 8m (25 ft) IC693CBL313 5.2.2
Termination Resistor Pack IC693ACC307 5.3.3
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5.1 Serial Bus Transmitter Module : IC695LREO001

The RX3iSerial Bus TransmitteModule, IC695LREO001, provides

@ expok communications between a PACSystemBX3iUniversal Backplane (IC695
EXPANSION model number), and serial expansionand remote backplanes (IC694or

IC693-model numbers). Itconverts the signal levels present in the Universal

Backplane to thesignal levels required by a Serial Expansion Backplane.

The Serial Bus Transmittévlodule must reside in the special expansion
connector on the right end of the Universal Backplane.

LRE001

Two green LEDs indicate the operating status Module and the status of
the expansion link.

1 The EXP OK LED is lit when backplane 5Vdc power is appliedadule.
T

The Expansion Active LED indicates the status of the expansion bus. T
LED is ON when the Expansion module is communicating with expansit
backplanes. It is OFF when they are not communicating.

The connector on the front ofModule is used to attach theexpansion cable.

SERIAL BUS TRANSMITTER

Figure117: IC695LREOO1
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5.1.1 Specifications: LREOO1

5.0 Vdc: 132mA
Current Required from Backplane
3.3Vvdc: 0 mA

15 m (50 ft) i Expansion Backplanes
Maximum Total Expansion Cable Length
213 m (700 ft) i Remote Backplanes

500 k Bytes pesecond

Effective Data Rate . . .
if the expansion bus includes Remote backplanes

Electrical Isolation Non-isolated differential communications

For product standards and general specifications, refer tb7.2.3.1.3Appendix A:

51.2 ExpansionModule Installation

The Serial Bus Transmitteévlodule (LRE0O1) resides in the special expansion connector located on the right
hand end of the 12 or 16-slot RX3i Universal Backphe. It does not latch into the backplane. Secure LRE00O1
with the captive screws suppliedigure118).

This module may NOT be heinserted in the backplanepower must be removed before installing or
removing the ExpansiorModule. Also, the expansion cable may not be attached or removegthile the
expansion rack has power applied.

Figure118: Install LREOO1 in RightmosTonnector & Secure with Captive Screws

Discrete Input Modules 141



N? AQwgr ckgE PV1g Qwqgrck K_I s _j Section 5
GFk2314Y May 2021

5.1.3 Powering Down Individual Expansion or Remote
Backplanes

Expansion and Remote Backplanesan be powereddown individually without affecting the operation of

other backplanes; however, powering off a backplangenerates a loss of module (LOSS_OF _MODULE) fault
in the PLC Fault Table for eachodule in the backplane. When this fault condition occurs, and until the
backplane is powered back on and all modules recovered, the lost I/O modules are not scanned.

5.2 I/O Bus Expansion Cables: IC693CBL300, 301, 302
,312, 313

I/O Bus Expansion Cables are used to connect a Serial Bus Transnittetule, IC695LREOO Lin aUniversal
Backplane (IC695CHS® or IC695CHS016) to a Serial Expansion Backplane (IC694CHS392, IC694CHS398,
IC693CHS392 or IC693CHS398).

These cables are also used to interconnect additional expansion and remote backplanes (as listed above) in
the RX3isystem.

Several lengths and condurations of prefabricated cables are available (part numbers IC693CBL300,
IC693CBL301, IC693CBL302, IC693CAHR, andIC693CBL313), as described in this section

The prefabricated cables described in this section are made witlcantinuous 100% shield. The braided
cable shield is connected to the metal shell of the connector anmd the entire perimeter of the connector.
That provides a lowimpedance path to frame ground for anynoise energy that is coupled onto the cable
shield.

52.1 Cable with Two Connectors: IC693CBL302

Cable IC693CBL302 (shown irigure119) is 15 metes (50 feet) long and has one male connector on each
end. This cable has I/0O bus terminating resistors built into the end connector on the cable.

6 ¢

gt
O = O] 0

Male Connector to Male Connector to
Expansion Module in Single Expansion
CPU Baseplate Baseplate

Figure119: Cable IC693CBL302
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This cable does not require a separate Universal Backplane

termination block. It can only be used in a

system with just one expansion backplane ‘

(Figure120). |:| ﬂ

One Expansion Backplane
|
O]
Figure120: Cable IC693CBL302 Usage

5.2.2 Cables with Three Connectors: IC693CBL300, 301, 312,

313

Cables IC693CBL300, IC693CBL301, IC693CBL312, and IC693CBL313 (shawigure121) have a male and
female connector on one end and a male connectoronthemr f cp cl b &T uwcd a_"jcq'

Female Connector for
Daisy-chain or
Termination Plug

9 &

o0

U ‘ L ,
Male Connector to Male Connector to
Expansion Module in Expansion
CPU Baseplate Baseplate 1 -7

Figure121: Cables IC693CBL300, IC693CBL301, IC693CBL312, or IC693CBL313
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These cables are the same except for their lengths

IC693CBL312: 0.15 nf0.5 ft)
IC693CBL300: 1 m (3 ft)
IC693CBL301: 2 m (6 ft)

T
T
T
T 1C693CBL313: 8 m (25 ft)

Combinations of these cables can be used to daisy
chain up to seven expansion backplanes to the
main backplane Figure122). Custom cables can
also be made.The wiring information is given in this
section.

These cables can also be used to provide
connection points for custom point-to-point cables
(IC693CBL300 isften used for this).

These cables do not have buiin termination. The
last cable in the expansion sysm must be
terminated asdisplayed inthe bottom right of
Figure122. Terminator Plug IC693ACC307 can be
used for this purpose.

K_l s _|j Section 5
May 2021
Universal Backplane
Expansion Backplane
[
[ ]
Expansion Backplane
]
AL 1
Last Expansion Backplane
|
jl [ } « Terminator
P1
. "
Figure122: Usage of Wye Cables with Terminating Plug|

The maximum number of cables that can be included in an 1/O expansion system is seven, thedotal
maximum cable length between the Universal Backplane and the last expansion backplane is 15 m (50 ft).
Failure to observe these limits could result in erratic system operation.

Discrete Input Modules
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5.3 Specifications: IC693CBL300, 301, 302, 312, 313
Belden 8107 only (no substitutes):
Computer cable, overall braid over foil shield, twistedpair
30 volt/80°C (176°F)
Cable

24 AWG (.22mn¥) tinned copper, 7 x 32 stranding

Velocity of propagation = 70%
Nominal impedance = 100

25-Pin MaleConnector

Crimp Plug = Amp 207464 7; Pin = Amp 665069
Solder Plug = Amp 547912i 2

25-Pin Female Connector

Crimp Receptacle = Amp 2074681; Pin = Amp 66504 9
Solder Receptacle = Amp547913i 2

Connector Shell

Kiti Amp 5745833i 5:

Metali plated plastic (plastic with nickel over copper)
Crimp ringi Amp 745508i 1, split ring ferrule

Connector part numbers are provided for reference only. Any part meeting the same specifications could be
used for making custom cables.

5.3.1 Expansion Port B Assignments

All connections between cables are poiritto point, that is, pin 2 of one end to pin 2 of the opposite end, pin

3 to pin 3, and such.

Pin Number | Signal Name |Function Termination Pairings
16 DIODT I/0 Serial Data Positive
17 DIODT/ 1/0 Serial Data Negative }
24 DIOCLK 1/0 Serial Clock Positive
25 DIOCLK/ 1/0 Serial Clock Negative }
20 DRSEL Remote Select Positive
21 DRSEL/ Remote Select Negative }
12 DRPERR Parity Error Positive
13 DRPERR/ Parity Error Negative }
8 DRMRUN Remote Run Positive
9 DRMRUN/ Remote Run Negative }
2 DFRAME Cycle Frame Positive
3 DFRAME/ Cycle Frame Negative }
1 FGND Frame Ground for Cable Shield
7 ov Logic Ground

Discrete Input Modules
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The I/O expansion busnust be terminatedt the last backplane in an expansion system. Each signal pair must
be terminated with 120W, ¥-watt resistors wired between the appropriate pins, as indicated by the brackets
above:

161 17; 241 25;20i 21; 12i 13;8i 9; 2i 3.

5.3.2 Building CustomCables

For custom length cables, the best noise immunity is achieved when using a metalized connector cover that
makes contact with the braided wires and foil shield in the cable and with the connector shell on the
terminating end. It is nd sufficientto only solder the drain wire to the connector shell. The shield must be
continuous across the entire length of the cableincluding at the terminations.

When using 100% shielded cables all CPU and expansion backplanes in the system mustliokyseferenced
to the same ground point or a potential diference between backplanes could disturb signal transmission.

Use the following steps to build a 100% shielded cable:

1. Strip approximately 5/8 inch of insulation from the cable to expose the shield
2. Put a splif ring ferrule over the cable insulation.
3. Fold the shield back over the top of the cable insulation and ferrule.

Foil & Braid
(to be folded back
over ferrule and Split-Ring Cable
ground wire) Ferrule Jacket
Conductors\' Ground Wire

Attach to Frame Ground Wire to Pin 1
for custom length point-to-point
cables
OR
Fold back for custom wye cables

Figure123: Construction of a Custom Shielded Cable

4. Place the collar of the metal hood over the topf the folded shield, and securely clamp the hood.

5. Test thecable for continuity between both connector shells. Connect an ohmmeter between the shells
and flex the cable at both ends. If the metallic connector hood is not making proper contact with the
cable shield at either end, the connection will show intermitént continuity on the ohmmeter.

6. Plug the metal hooded cable into an expansion port and securely tighten the two screws. Installing and
tightening the screws electrically connects the shield to théackplane frame ground, which should be
connected to earthground.
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5.3.2.1 Cable with Continuous Shielding
TWISTED PAIRS, SHIELDED
PIN (7 PAIRS) PIN
______ e s A NI npuny Spp— ) W——
r — /0 r 1 + L = /0 }
| — o, |1 | 0 |
0 DIODT | 16 16 | DIODT — [ %
| L (99 |! DioDT | 17 : : XX : : 17 | bloDT 19 I
I . go I piock | 24 XX 24|ploctk M= go !
: — 0 0 : DIOCLK/ 25 T T 25 | DIOCLK/ : — 0 0 | BASEPLATE :
— 0 DRSEL 20 20 | DRSEL — 0 | EXPANSION
T T
! CVXI;(EE [ go ' Dbrsev | 21 — XX — 21| DRSEU/ . go porT !
: snaE P |o0 : DPRERR | 12 T O T 12| DPRERR : = |40 :
DPRERR/ | 13 13 | DPRERR/ OR
'CONEESTOR — og I DRMRUN | 8 U U s |orRvrUN [ Og !
: — go : DRMRUN/ | 9 o XX - 9 | DRMRUN/ :=, go WYE :
I e oy ) e o s v =4 -
| — [, 0| DPFRAME/ | 3 — — 3 | DPFRAME/ | = | 00 | connECTOR |
| = |50, ov | 7 e AN 7 |ov =00 END. |
I L 0 NC T 7 NC 1= 0 I
I FGND | 1 1 | FGND L (%9
L — L -—=—1 F — I R J
25-PIN 25-PIN SHIELD DRAIN WIRE 25-PIN 25-PIN
MALE FEMALE MALE FEMALE
METALIZED SHELL METALIZED SHELL
NOTE:

Bold dashed line shows continuous (100%) shielding when metallized shell connectors are plugged together.

Figure124: Wiring Diagrami Cable with Continuous Shielding

5.3.2.2 Cable for Applications Requiring Less Noise Immunity
TWISTED PAIRS, SHIELDED
(7 PAIRS)

- PIN PIN -
I'""":@ DIODT | 16 DIODT :fo"""'l
| — |,° | DIODT/ | 17 DIODT/ =, 1
| — |, | DIOCLK | 24 DIOCLK = |, 1
I — |, | DIOCLK/ | 25 DIOCLK/ = |, © 1
I — | ,9| DRSEL | 20 DRSEL = |, 1
1 WYE = 80 DRSEL/ | 21 DRSEL/ = go |
I CABLE = | 0|DRPERR | 12 DRPERR [= |, 0 | BASEPLATE
I — |, 0 [DRPERR/ | 13 DRPERR/ = |, 0 | EXPANSION
I_SINGLE = 0 |DRMRUN | 8 DRMRUN = [,0| PORT
ICONNECTOR = | - 0 prRMRUN/ | 9 DRMRUN/ = |, 0 1

END 0 0 OR
| — |, 0 |DFRAME | 2 DFRAME = |, 1
| — |, 0 [DFRAME/ | 3 DFRAME/ = |, © 1
0 0 WYE
| = ov | 7 ov = |, 9 1
1 = AP = |, 0 CABLE 1
| — |,%| FeND |1 FGND = |, |

0 0

L ______ — \J — \) ______ J
25-PIN 25- PIN SHIELD DRAIN WIRE 25- PIN 25- PIN
FEMALE MALE MALE FEMALE

Figure125: Wiring Diagrami Cable without Continuous Shielding
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5.3.3 Termination Requirementfor Expansion or Remote
System

When two or more backplanes are connected via the /O Bus Expansion System, the /O Expansion Bus must
be properlyterminated. The most common method of terminating the 1/0O Expansion Bus is by installing a
termination resistor pack (IC693ACC307) on the open connector on the lastg. most distant from the CPU)
expansion or remote backplane in the system.

The resistorpack is physically mounted inside of a connector. Although a termination resistor pack is shipped
with each backplane, only the last backplane in the chain needs to have this termination connector installed.
Unused termination packsmay be discarded. Theprewired 50-foot (15-meter) cable (IC693CBL302) has
termination resistors wired inside the connector on one end of the cable. This cable can be used if only one
expansion rack is needed in a system and a-&bt cable link is required (the IC693ACC307 resor pack is

not needed in this case). Also, a custo+huilt cable with built-in resistors would eliminate the need for the
IC693ACC307 resistor pack.
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Section 6:Discrete InputModules

This chapter describes discrete input modules for PACSystems RX3i systems.

Discrete InputModule Description Catalog Number | Section
Input 120 Vac8-Pt Isolated 1IC694MDL230 6.1
Input 240 Vac8-Pt Isolated 1IC694MDL231 6.2
Input 120 Vacl6-Pt 1IC694MDL240 6.3
Input 24Vac/Vdc 16:Pt Pos/Neg Logic 1IC694MDL241 6.4
Input 120 Vac16-Pt Isolated 1IC694MDL250 6.5
Input 120 Vac32-Pt Grouped 1IC694MDL260 6.6
Input 125Vdc 8Pt Pos/Neg Logic IC694MDL632 6.7
Input 24Vdc 8Pt Pos/Neg Logic IC694MDL634 6.8
Input 125Vdc 16-Pt Pos/Neg Logic IC694MDL635 6.9
Input 24Vdc 16-Pt Pos/Neg Logic IC694MDL645 6.10
Input 24Vdc 16-Pt Pos/Neg Logic Fast IC694MDL646 6.11
Input 48Vdc, 16-Pt Isolated Pos/Neg Logic 1IC694MDL648 6.12
Input 5/12Vdc (TTL) 32Pt Pos/Neg Logic IC694MDL654 6.13
Input 24Vdc 32-Pt Pos/Neg Logic IC694MDL655 6.13
Input 48Vdc 32-Pt Pos/Neg Logic IC694MDL658 6.13
Input 24Vdc 32-Pt Pos/Neg Logic IC694MDL660 6.14
Input 24Vdc 16-Pt Pos Logic with Diagnostics IC695MDL664 6.15
Input Simulator Module IC694ACC300 6.16

Discrete Input Modules
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6.1 Input Module, 120 Vac, 8-Point Isolated:
IC694MDL230

The 120 Vadsolated Inputmodule, IC694MDL23Q provides eight isolated
input points, each with a common power input terminal. Because the inputs
are isolated, each input can be powered by a separate AC power source.

The input circuits are reactive (resistor/capacitor) inputs. Curremassinginto
aninput point results in a logic 1 in the input status table (%l). Input
characteristics are compatible with a wide range of input devices, such as
pushbuttons, limit switches, and electronic proximity switches. Power to
operate the field devices must be spplied by the user. This module requires
an AC power sourceit cannot be used with a DC power source.

Eight green LEDs indicate the ON/OFF status of points 1 through 8. The red
bands on the label show that MDL230 is a hig¥pltage module.

This module carbe installed in any I/O slot in aRX3i system.

Module supports insertion into and removal from an RX3iniversal Bakplane
which is under power. Refer tddot Insertion and Removebection2.6.4.1.

Figure126: IC694MDL230
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6.1.1 Specifications: MDL230
Rated Voltage 120 Vac, 50/60 Hz
Input Voltage Range 0 to 132 Vac, 50/60 Hz
Inputs perModule 8 (each input point has a separate common)
Isolation:
Field toBackplane (optical) and frame 250 Vac continuous;
ground 1500 Vac for one minute
Point to Point 250 Vac continuous;
1500 Vac for one minute
Input Current 14.5 mA (typical) at rated voltage
Input Characteristics:
Oni state Voltage 74 to 132 Vac
Off-state Voltage 0to 20 Vac
Oni state Current 6 MA minimum
Off-state Current 2.2 mA maximum
On response Time 30 ms maximum
Off response Time 45 ms maximum
. 60 mA (all inputs on) sourced from 5 Vdc bus aihe
Power Consumption
backplane
For product standards and general specifications, refer th7.2.3.1.3Appendix A:
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6.1.2
Terminals | Connections
1 No connection
2 Input 1
3 Input 1 Return
4 Input 2
5 Input 2 Return
6 Input 3
7 Input 3 Return
8 Input 4
9 Input 4 Return
10 No connection
11 No connection
12 Input 5
13 Input 5 Return
14 Input 6
15 Input 6 Return
16 Input 7
17 Input 7 Return
18 Input 8
19 Input 8 Return
20 No connection

Discrete Input Modules

Module Circuits

Terminals Field Wiring

®_. NC H N
€ aln O)

Optical
Coupler

Figure127: Field Wiring MDL230
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Input Module, 240 Vac, 8-Point Isolated:

IC694MDL231

IC694MDL2

Figure128: IC694MDL231

Discrete Input Modules

The240 Vaclsolated Inputmodule, IC694MDL231, provides eight isolated
input points, each with a common power input terminal. The input circuits are
reactive (resistor/capacitor) inputs. Currenfpassinginto an input point results
in a logic 1 in the input statugable (%I). Input characteristics are compatibl
with a wide range of input devices, such as pushbuttons, limit switches, and
electronic proximity switches.

Because the inputs are isolated, each input can be powered by a separate A(
power source. Power ¢ operate the field devices must be supplied by the usel
This module requires an AC power sourcé;cannot be used with a DC power
source

Eight green LEDs indicate the ON/OFF status of points 1 through 8. The red
bands on the label show that MDL231 isfigh-voltage module.

This module can be installed in any I/O slot in &X3i system.

Module supports insertion into and removal from an RX3i Universal Backplan
which is under power. Refer tdHot Insertion and Removyebection2.6.4.1.

6.2.1 Specifications:MDL231

240 Vac, 50/60 Hz
0 to 264 Vac, 50/60 Hz
8 (each input point has a separate common)

Rated Voltage

Input Voltage Range
Inputs perModule
Isolation:

Field to Backplane (optical)
and frame ground

Point to Point

250 Vac continuous;
1500 Vac for one minute
250 Vac continuous;
1500 Vac for one minute
Input Current 15 mA (typical) at rated voltage
Input Characteristics:
Oni state Voltage
Off-state Voltage
Oni state Current
Off-stateCurrent

On response Time
Off response Time
Power Consumption

148 to 264 Vac

0 to 40 Vac

6 MA minimum

2.2 mA maximum

30 ms maximum

45 ms maximum

60mA (all inputs on) from 5 Vdc bus on
backplane

For product standards and general specifications, refer tb7.2.3.1.3Appendix A:
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6.2.2 Field Wiring: MDL231
Terminals | Connections Module Circuits Terminals Field Wiring
1 No connection
2 Input 1 @—' NC N
3 Input 1 Return @“%
4 Input 2 @ 2 B\
@—o%
5 Input 2 Return @
6 Input 3
7 Input 3 Return
8 Input 4
9 Input 4 Return
10 No connection
11 No connection
12 Input 5
13 Input 5 Return
14 Input 6
15 Input 6 Return
16 Input 7 .
17 Input 7 Return @
18 Input 8 Shtea (20 NC
19 Input 8 Return
20 No connection Figure129: Field Wiring MDL231
6.3 Input Module, 120 Vac, 16-Point: IC694MDL240

The 120 Vadnput module, IC694MDL240, provides sixteen input points with one commopower input
terminal. The input circuits are reactive (resistor/capacitor) inputs. Currergassinginto an input point
results in a logic 1 in the input status table (%l). Input characteristics are compatible with a wide range of
input devices, such as pushbuttons, limit switches, and electronic proximity switches.

Power to operate the field devices must be supplied by theser. Ths module requires an AC power Sourcd;
cannot be used with a DC power source.

Sixteen green LEDs indicate the ON/OFF status of points 1 through 16. The red bands on the label show that
MDL240 is a highvoltage module.

This module can be insta#id in anyl/O slot in an RX3i system.

Module supports insertion into and removal from an RX3i Universal Backplane which is under power. Refer to
Hot Insertion and Removyébection2.6.4.1.
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4567
6.3.1 Specifications: MDL240
91C11121214
Rated Voltage 120 Vac
1C694MDL 24
Input Voltage Range 0 to 132 Vac, 50/60 Hz
Inputs perModule 16 (one group with a single common)

The maximum number of inputs at the
same time depends on the ambient
temperature (Figure131).

Isolation: Field to Backplane 250 Vac continuous;
(optical) and frame ground 1500 Vac for one minute

Input Current 12 mA (typical) at rated voltage

Input Characteristics:

1 %
|

Oni state Voltage 74 to 132 Vac
Off-state Voltage 0to 20 Vac
Oni state Current 6 MA minimum
Off-state Current 2.2mA maximum
On response Time 30 ms maximum
Figure130: 1C694MDL240 Off response Time 45 ms maximum
Power Consumption 90 mA (all inputs on) from 5 Vdc bus or

the backplane

For product standards and general specifications, refer to
17.2.3.1.3Appendix A:
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6.3.2 Thermal Derating: MDL240
Number of Inputs ON
120 VAC
16 ‘/ 16 Inputs On
| \q4— 132 VAC
[
12 — I
[
I 9 Inputs On
8 — |
[
|
4 [
[
[
|
l l l l I

10°C 20°C 30°C 40°C 50°C 60°C
Ambient Temperature (°C)
Figure131: Thermal Derating MDL240
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6.3.3 Field Wiring: MDL240
Terminals | Connections Module Circuits
1 Input 1
2 Input 2
3 Input 3
4 Input 4
5 Input 5
6 Input 6
7 Input 7
8 Input 8
9 Input 9
10 Input 10
11 Input 11
12 Input 12 27
13 Input 13 )
14 Input 14
15 Input 15
16 Input 16
17 No connection 620
18 No connection [———————= .
19 Inputs 1-16 | |
Common | -7 : =S 240
(Return) : Optical | ll '

- | Coupler 1|

20 No connection @
To Other J
Circuits

Discrete Input Modules

?@ ?i@

Figure132: Field Wiring MDL240
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6.4 Input Module , 24Vac/Vdc 16-Point Pos/Neg Logic
IC694MDL241

4567

91C11121314

IC694MDL 24

Figure133: 1C694MDL241

1

Discrete Input Modules

The24Vac/Vdc 16Point C Positive/Negative Logic Inmatdule, IC694MDL241,
provides sixteen input points in one group wh a common power input
terminal. This module can be used with AC @C field inputs. In DC mode, it
can be wired for either positive or negative logic. Input characteristics are
compatible with a wide range of input devices, such as pushbuttons, limit
switches, and electronic proximity switches. Currenpassinginto an input
point results in a logic 1 in the input status table (%l).

Power to operate AC and DC input devices must be supplied by the user.

Sixteen green LEDs indicate the ON/OFF status of points 1 through 16. The
blue bands on the label show that MDL241 is a lewoltage module.

This module can be installed in any I/O slot in an RX3stem.

Module supports insertion into and removal from an RX3i Universal
Backplane which is under power. Refer tdot Insertion and Removabection
2.6.4.1.
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Rated Voltage
Input Voltage Range
Inputs perModule

Isolation: Field to Backplane
(optical) and frame ground

Input Current

Input Characteristics
Oni state Voltage
Off-state Voltage
Oni state Current
Off-state Current
On response Time
Off response Time

Power Consumption: 5 Vdc

PowerConsumption'”: 24 Vdc

24 Vac or 24 Vdc
0 to +30 Vdc or 0 to +30 Vac, 50/60Hz
16 (one group with a single common)

250 Vac continuous;
1500 Vac for one minute

7 mA (typical) at rated voltage

11.5to0 30 Vac or DC
0to +4 Vac or DC
3.2mA minimum

1 mA maximum

12 ms typical

28 ms typical

80 mA (all inputs on) from 5 Vdc bus on backplane

125 mA from the Isolated 24Vdc backplane bus or usesupplied power

For product standards and general specifications, refer tb7.2.3.1.3Appendix A:

71f terminals 18 & 19 are employed, the following applies:
If Moduleis located in an RX3i Universal Backplane, an external source of Isolated +24Vdc is required. Tlsewxiemast be connected
via the TB1 connector located on the left side of the backplane.
If this module is located in an RX3i Expansion Backplane or Se3izb&tkplane, the backplane power supply provides the Isolated

+24Vdc foModule

Discrete Input Modules
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6.4.2 Field Wiring: MDL241
Terminals | Connections
Inputs 1-16
1 Common Module Circuits Terminals Field Wiring
(Return) o
Other Circuits
2 Input 1 _ T
3 Input 2 l o/ T
4 Input 3 Ir ______ { I
5 Input 4 | ] |
6 Input 5 | A . '
npu | Optical |
7 Input 6 | Coupler q I
I ]
8 Input7 | ———— 3.3K @) 7 Ho -+
' .—' ’ 1 .
9 Input 8 (OH)—2 ,,@ =
10 Input 9 \%‘, N+ :
11 Input 10 @—o TR |
12 Input 11 ®@—° Tuz] !
13 Input 12 @ 13 ¢ |
14 |Input13 @. i f |
15 Input 14 ‘_.\_‘ l
P @ 116 ( |
16 Input 15 — — -
17 Input 16 . 2avour
24Vvdc for input ® OV OuT
18 . NC
devices
19 oV for input Figure134: Field Wiring MDL241
devices
20 No connection

Note: If the 24VOUT pin is used to connect to input devices in the field, the isolation specification for this
module changes to:

Field to Backplane (optical) and frame ground:®Vaccontinuous; 500 Vacfor 1 minute

Discrete Input Modules
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6.5 Input Module, 120 Vac16-Point Isolated:
IC694MDL250

The 120 Vacl6-Point Isolated Inpunhodule, IC694MDL25Q provides sixteen

1 4567 isolated input points. Input points can be used on different phases of the AC
91011121214 supply or powered from the same supply. An RC snubbgrotects each input
against transient electrical noise on the power line.

The input filtering time of Module can be changed during system operation by
C694MDL2 the application program. No DIP switch settings are required.

Figure135: IC694MDL250

|
1

This module can be used with a Bestyle (IC694TBB032), Extended Bestyle
(1IC694TBB132), Springstyle (IC694TBS032), or Extended Sprirgtyle
(1IC6941BS132) Termiral Block. Extended terminal blocks provide the extra
shroud depth typically needed for field wiring to AC devicefefer to Chapter
17 for more information about Terminal Blocks. Terminal Blocks are ordered
separately.

Individually numbered LIPs show the QN/OFF status of each Input point. The
TB LED is green when the removable terminal block lbdule is locked in
place. It is red when the terminal block is not lockedvlodule also sends an
Addition of Terminal Bloak Loss of Terminal Blookessageto the RX3i CPU to
report the terminal block status.

The red bands on the door card indicate the MDL250 is a higbltage module.
This module can be installed in any I/O slot in an RX3stem.

Module supports insertion into and removal from an RX3i Unarsal Backplane
which is under power. Refer tddot Insertion and Removebection2.6.4.1.

Module cannot be used with a Series 980 PLC CPU.
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6.5.1 Specifications: MDL250
Rated Voltage 120 Vac
Input Voltage Range 0i 132 Vac (47 to 63 Hz), 120 Vac nom.
Inputs perModule 16 isolated
Isolation:
Field to Backplane 250 Vac continuous; 1500 Vac for 1 minute
Group to Group 250 Vac continuous; 1500 Vac for 1 minute
Input Current 7.0 mA per point (typical) at rated voltage
Input Filter Times 20msi 2540 msin 20 msincrements. Sent from CPU.
ON response Time 0.5ms, 1.0ms, 2.0ms, 5.0ms, 10.0ms, 50.0ms & 100.0ms
(as per filter setting)
Power Consumption 220 mA (all inputs on) from 5 V bus on backplane
Diagnostics Fieldsideterminal block reported to RX3i CPU.
Input Characteristics:
Oni state Voltage 70-132 Vac
Off-state Voltage 0to 20 Vac
Oni state Current 5 mA minimum
Off-state Current 2.5 mA maximum
On/Off Response Time +0-1 AC cycles for filter times up to 840 ms
+1-2 AC cycles for filter times of 840 to 1600 ms
+2-3 AC cycles for filter times of 1600 to 1920 ms
+3-4 AC cycles for filter times of 1920 ms or more
For product standards and general specifications, refer tb7.2.3.1.3Appendix A:
Discrete Input Modules 162



N? AQwgr ckgE PV1g Qwqgrck K_I s _j Section 6
GFk2314Y May 2021

6.5.2 Input Filter Setup: MDL250

If an input filter time should be applied to alModule inputs, input filtering should be enabkd in the software
configuration of Module. The Digital Filter Settings Length must be set to 16, and a memory location to be
used for the filter value must be specified. Configuring a Digital Filter Settings Length of 0 disables the input
filter.

During system operation, the input filter time can be changed from the programmer by entering a filter
setting value from 1 to 127 decimal (%exto 7Fex) into the assigned memory location. This filter setting value
is equal to the new filter time divided by 20 deimal. For example, to change the filter time to 200ms, enter
the value 1Qec (0Anex) into the memory location. Some example filter times and their hexadecimal setting
values are listed below.

Setting Filter Time in Setting Filter Time in Setting Filter Time in
(hexadecimal) ms (hexadecimal) ms (hexadecimal) ms
OA 200 21 660 5A 1800
OF 300 22 680 5F 1900
11 340 2A 840 71 2260
12 360 2F 940 72 2280
1A 520 51 1620 A 2240
1F 620 52 1660 7F 2540
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6.5.3 Module Status Data: MDL250

Discrete input module IC694MDL250 optionally provides sixteen bits of status data to the CPU in the
assignedModule Status Reference location. By default, the configured length of this status area is 0. To
access this data, the lengthmust be changed from 0 to 16.

Module uses the lower eleven input bits to report its internal status information to the RX3i CPU, as follows:

Not Used

Terminal Block Absent: 1=TB Absent, 0=TB Present

Madule I/O Data Mot Ready: 1=Not Ready, 0=Ready
Reserved (Internal Use}

—

15 | 14 13 12 | 11 10 S a 7 <] 5 4 3 2 1 a
Note that the sense of bit 9 is inverted compared to most other modules Fc pc 1 /nétregdybga r cq
6.5.4 Field Wirng: MDL250
Connections Terminal | Field wiring Terminals Field Wiring Terminal | Connections
Input 1 1 H 11 D @ 19 H 19 Input 9
Input 1 Return 2 N< z I1IRTN : @ I9RTN <:>N 20 Input 9 Return
Input 2 3 ’ 12 110 9y 21 Input 10
Input 2 Return 4 S RN -® @- |10RTN§> 22 Input 10 Return
Input 3 5 A @® @ ek 23 Input 11
Input 3 Return 6 H —(® @EH 24 Input 11 Return
Input 4 7 =R 5 @ HRINy 25 Input 12
Input 4 Return 8 H 14 - @ﬁ")H 26 Input 12 Return
Input 5 9 (2D RN ® @& I12RTNAZ 27 Input 13
Input 5 Return 10 H 15 _@ @_ 113 H 28 Input 13 Return
Input 6 11 (> ISRTN @ @ I13RTNZ>N 29 Input 14
Input 6 Return 12 ’ 6 114 ’ 30 Input 14 Return
Input 7 13 @ 6RTN - ®- |14RTN§9 31 Input 15
Input 7 Return 14 . € . N 32 Input 15 Return
Input 8 15 H -1 @j“ 33 Input 16
Input 8 Return 16 RN @ @2 34 Input 16 Return
No connection 17 H 8 _@ @_ 116 H 35 No connection
(> 8RN ® @ I16RTN§>N
NC @ @_ NC
No connection 18 NC 3 @ NC 36 No connection
Figure136: Field Wiring MDL250
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6.6 Input Module, 120 Vac, 32-Point: IC694MDL260
The 120 VacGrouped Inputnodule, IC694MDL260, provides thirtytwo

1 4567 discrete input points. The inputs are arranged in four isolategroups of

9 dtiiizisl eight. Isolation is provided between the four groups of inputshowever, all

! 2C213c313~ inputs within a group are referenced to the same user common

: connection.
IC69MDL26( Module MDL260 can be used with a Bestyle (IC694TBB032), Extended

Boxstyle (IC694TBB132), Springtyle (IC694TBS032), or Extended Spring
style (IC694TBS132) Terminal Block. Extded terminal blocks provide the
extra shroud depth typically needed for field wiring to AC deviceRefer to
Chapter 17 for more information about Terminal Blocks. The Terminal
Block is ordered separately.

Input filter times can be set from the programner usng the assigned
output data references ofModule.

Individually-numbered LEDs indicate the ON/OFF status of points 1 throug
32. The red/green TB LED is green when the removable terminal block of
Module is locked in place. It is red when the termindllock is not locked.
Module also sends arAddition of Terminal Bloak Loss of Terminal Block
message to the RX3i CPU to report the terminal block status.

The red bands on the label show that MDL260 is a higbltage module.
This module can be installed in any 1/O slot in &X3i system.

Module supports insertion into and removal from an RX3i Universal
Backplane which is under power. Refer tdot Insertion and Removebection
2.6.4.1.

Figure137: IC694MDL260 Module cannot be used with a Series 380 PLC CPU.
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6.6.1 Specifications: MDL260

Rated Voltage 120 Vac

Input Voltage Range 0 to 132 Vac (47 to 63Hz)

Inputs perModule 32 (four isolated groups of 8 inputs)

Input Filter Times 20 to 2540ms in 20 ms increments. Sent from CPU.
Input Current 7.0 mA perpoint (typical) at rated voltage

Isolation:

Field to Backplane (optical) 264 Vac continuous; 15@ Vacfor one minute

Group to Group 264 Vac continuous; 15@ Vacfor one minute
Thermal Derating Refer toFigure138.

Power Consumption 220 mA at 5 Vdc with all inputs on

Diagnostics Terminal block presence reported to RX3i CPU

Input Characteristics

Oni state Voltage 70 to 132 Vac
Off-state Voltage 0to 20 Vac
Oni state Current 5 mA minimum
Off-state Current 2.5 mA maximum
On/Off Response Time +0-1 AC cycles for filter times up to 840 ms

+1-2 AC cycles for filter times of 840 to 1600 ms
+2-3 AC cycles for filter times of 1600 to 1920 ms
+3-4 AC cycles for filter times of 1920 ms or more
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6.6.2 Thermal Derating: MDL260

The number of inputs that can be on at the same time depends on the ambient temperature:

32
c 28 70VAC  — P
O 24
E‘ 20 132VAC — P
qé 16 — 14 Inputs On
S e,
-g 12 —
=2 8 —
1 1 1 1
10 20 30 40 50 60
Ambient Temperature (Degrees C)
Figure138: Thermal Derating Curve MDL260
6.6.3 Input Filter Setup: MDL260

If an input filter time should be applied to alModule inputs, input filtering should be enabled in the software
configuration of Module. For an MDL260 module installed in an RX3i main backplane, this is done by setting
the Digital Filter Settings Length to 16 and specifying a memory location for the data. @figuring a Digital
Filter Settings Length of 0 disables the input filter.

During system operation, the input filter time can easily be changed from the programmer by entering a
filter setting value from 1 to 127 decimal (%ext0 7Fex) iNto the assigned nemory location. This filter setting
value is equal to the new filter time divided by 20. For example, to change the filter time to 200ms, enter the
value 1Qi (200 / 20 = 10) into the memory location. The input filter time is automatically sent tdModule

each scan.

Some example filter times and their hexadecimal setting values are listed below.

Setting Filter Time in Setting Filter Time in Setting Filter Time in
(hexadecimal) ms (hexadecimal) ms (hexadecimal) ms
0A 200 21 660 5A 1800
OF 300 22 680 5F 1900
11 340 2A 840 71 2260
12 360 2F 940 72 2280
1A 520 51 1620 7A 2240
1F 620 52 1660 7F 2540
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6.6.4 Module Status Data: MDL260

Discrete input module IC694MDL260 optionally provides sixteen bits of status data to the CPU in its assigned
Module Status Reference location. By default, the configured length of this status area is 0. To access this
data, the length must be changed from0 to 16.

Module uses the lower eleven input bits to report its internal status information to the RX3i CPU, as follows:

Not Used

Terminal Block Absent: 1=TB Absent, 0=TB Present

Madule I/O Data Mot Ready: 1=Not Ready, 0=Ready
Reserved (Internal Use}

—

[ | |
15 1|13z fw| 9 e | 7|6 |54 0

Lel
Fa
[y

Lmrc rf _r rfc gqclgc md “~gr 7 ggq gltcprchotealtgn_ pchb
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6.6.5 Field Wiring MDL260
Connections Terminal| Field wiring Terminals Field Wiring Terminal (Connections
Input 1 1 Input 1 @ @ Input 1 19 |Input 17
Input 2 2 : 20 Input 18
p Input 2 QD @ ~_lnput1 | p
Input 4 4 Input 4 C 3 Input 2 22 Input 20
Input 5 5 Input 5 @ @ c Input 2 0 23  |Input 21
Input 6 6 nout 6 ’_CD @—‘ — 9 24 Input 22
npu
Input 7 7 | : . (6 (@B—e R4 25  |input 23
Input 8 8 Py —() (BD—o ~_nput2 ¢ 26 |Input 24
Common 1-8 9 Input 8 @_.\M.. 27 |Common 17-24
w0 OO o n
nput —oeute (1) ~_NPuL2 nput
Input 11 12 Input 10 3 3 ~nput2 | 30 (Input 27
Input 13 14 Input 12 @ @ Input 2 32 Input 29
Input 14 15 Ut 1 — B @— ' 33 [input 30
Input 15 16 . —@ @i, 34 |input 31
Input 16 17 MU e () (e Ml 35 |nput 32
Common 9-16 18 Input 15 —(19 @_.\M. 36 [Common 25-32
Input 16 C @ ~Input3 |
O—@ —0
Figure139: Field Wiring MDL260
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6.7 Input Module, 125Vdc Pos/Neg, 8Point
IC694MDL632

The 125VdcPositive/Negative Logic Inpubdule, IC694MDL632 provides
eight input points in two isolated groups with four points in each group.
Each group has a separate common (the two commons are not tied
together inside Module). Each grogp can be wired for either positive or
negative logic. Current passinginto an input point results in a logic 1 in the
input status table (%l). Input characteristics are compatible with a wide
range of input devices, such as pushbuttons, limit switches, and electronic
proximity switches.

Power to operate fielddevices must be supplied by the user.

Eight green LEDs indicate the ON/OFF status of points 1 through 8. The re
bands on the label show that MDL632 is a higépltage module.

This module can be installed in any I/O slot in &X3isystem.

Module supports insertion into and removal from an RX3i Universal
Backplane which is under power. Refer tdot Insertion and Removabection
2.6.4.1.

Figure140: IC694MDL632
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6.7.1 Specifications: MDL632

Rated Voltage 125 Vdc (Positive or Negative Logic)

Input Voltage Range 0 to +150 Vdc

8 (two groups of four inputs)
Inputs perModule The maximum number of inputs at the same time depends on ambien
temperature (Figure141).

Isolation:

Field to Backplanedptical) and
frame ground

250 Vac continuous; 1500 Vac for one minute
Group to Group 250 Vac continuous; 1500 Vac for one minute
Input Current 4.5 mA typical

Input Characteristics

Oni state Voltage 90 to 150 Vdc
Off-state Voltage 0 to 30 Vdc

Oni state Current 3.1 mA

Off-state Current 1.1 mA maximum
On response Time 7 ms typical

Off response Time 7 ms typical

40 mA from the 5 V bus on the backplane

Power Consumption
W umpH 36 mA (typical) from user input supply (all inputs ON)

For product standards and general specifications, refer tb7.2.3.1.3Appendix A:
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6.7.2 Thermal Derating: MDL632

Number of
Inputs ON
8

145V Supply
6 — 150V Supply
4 _ |- _ - - _ _ _____ 2 Inputs ON
2 |- _ _ _ _ _________ 2 Inputs ON

10°C  20°C  30°C 40°C 50°C 60°C

Ambient Temperature (°C)

Figure141: Thermal Derating Curve MDL632

6.7.3 Field Wiring MDL632

Terminal | Connections Module Circuits Terminals Field Wiring
1 No connection
NC
2 Input 1 @é 11
3 No connection @, NC
4 Input 2 22K @"
5 No connection [————=—= yy- @": NC i3
6 Input 3 ' | @_.
: | | 680 le NC i
7 No connection | J* N7, (&) -
| _ | @_. 25VBE_ L+ )
8 Input 4 | Optical NC ==
- | Coupler | i ANN @ J-1
9 No connection = | —————— 1 @_\./
5.6K NC 5
10 Inputs 1-4 @_.
Common Benc
11 No connection
12 Input 5 O'NC 7
13 No connection @" NC g * Optional Connectiol
14 Input 6 o e
15 No connection NC ==+
16 Input 7 @ -
17 No connection Figure 142: Field Wiring MDL632
18 Input 8
19 No connection
20 Inputs 5-8 Negative logic connections are shown with dashed lines Figure142 above.
Common
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Input Module , 24Vdc Pos/Neg, 8Point IC694MDL634

The24Vdc Positive/Negative Logic Inpuadule, IC694MDL634, provides eight
input points in one group with a common power input terminal. This input
module can be wired for either positive logic or negative logidnput
characteristics are compatible \ith a wide range of input devices, such as
pushbuttons, limit switches, and electronic proximity switches. Current

IC694MDL 63 passinginto an input point results in a logic 1 in the input status table (%l).

Field devices can be powered from an external supply. Depending on their
requirements, some input devices can be powered from the +248@UT and
0V OUT terminals oModule.

Eight greenLEDs indicate the ON/OFF status of points 1 through 8. The blue
bands on the label show that MDL634 is a lewoltage module.

This module can be installed in any I/O slot in an RX3i system.

Module supports insertion into and removal from an RX3i Universal
Backplane which is under power. Refer tblot Insertion and Removéabection
2.6.4.1. Note that field-side terminal block must be removed fromModule
during such a procedure.

Figure143: IC694MDL634
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173



N? AQwgr ckgE PV1g Qwqgrck K_I s _j Section 6

GFK2314Y May 2021
6.8.1 Specifications: MDL634
Rated Voltage 24 Vdc
Input Voltage Range 0 to +30 Vdc
Inputs perModule 8 (onegroup with a single common)
Isolation: Field to Backplane (optical) 250 Vac continuous;
and frame ground 1500 Vac for one minute
Input Current 7 mA (typical) at rated voltage
Input Characteristics
Oni state Voltage 11.5to 30 Vdc
Off-state Voltage 0to +5 Vdc
Oni state Current 3.2 mA minimum
Off-state Current 1.1 mA maximum
On response Time 7 ms typical
Off response Time 7 ms typical
Power Consumption: 5Vdc 45 mA (all inputs on) from 5Vdc bus on backplane
Power Consunption: 24vdct® 62 mA from the Isolated 24/dc backplane bus or user
supplied power

For product standards and general specifications, refer tb7.2.3.1.3Appendix A:

181f terminals 18 & 19 are employed, the following applies:
If Moduleis located in an RX3i Universal Backplane, an external source of Isolated +24 Vdc is required. The external source must be
connected through the TB1 connector located on the left side of the baekpl
If this module is located in an RX3i Expansion Backplane or Se3izb&tkplane, the backplane power supply provides the isolated +24
Vdc fotModule
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6.8.2 Field Wiring: MDL634
Terminal | Connections Module Circuits Terminals Field Wiring
1 Inputs 1-8
Common Other Circuits <—
QO -
2 Input 1 o/ :
3 Input 2 [——————i (:) ¢ :
4 Input 3 : | le @ :
5 Input 4 < I 680% O - iF
6 Ingut 5 :>l AV @ ‘ - lE
. I ( : ) -
| Optical
! Input 6 | Coupler : Py —o :
—————— |
8 Input 7 3.3K |
9 Input 8 @ o i
10 No connection NG
11 No connection @—0 NC
12 No connection @ NC
(:)—o NC
13 No connection NC
14 No connection @—0 NC
15 No connection NC
(: :)_. NC
16 No connection -
24V OUT
17 No connection oV OUT
18 24Vdc for input NC
devices
19 OV for input Figure144: Field Wiring MDL634
devices
20 No connection Negative logic connections are displayed with dashed lines ligure 144 above.

Note:If the 24V OUT pin is used to connect to input devices in the field, the isolation specification for this
module changes to:

Field to Backplane (optical) and frame ground: 50 Vac continuous; 500 Vac for 1 minute

Discrete Input Modules
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6.9 Input Module, 125Vdc Pos/Neg, 16-Point
IC694MDL635

4567

91C11121314

IC694MDL6

1 g

Figure145: IC694MDL635

Discrete Input Modules

The 125Vdc Positive/Negative Logic Inmddule, IC694MDL635, provides
sixteen input points in one group with a common power input terminal.
This hput module can be wired for either positive logic or negative logic.
Input characteristics are compatible with a wide range of input devices,
such a pushbuttons, limit switches,and electronic proximity switches.
Current passinginto an input point results in a logic 1 in the input status
table (%l).

Power to operate field devices must &supplied by the user.

Sixteen green LEDs indicate the ON/OFF status of points 1 through 16. Th
red bands on the label show that MDL635 is a higéoltage module.

This module can be installed in any 1/O slot in an RX3i system.

Module supports insertion into and removal from an R3i Universal
Backplane which is under power. Refer tdot Insertion and Removabection
2.6.4.1.
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Rated Voltage

Input Voltage Range

Inputs perModule

Isolation: Field to Backplane (optical) and
frame ground

Input Current

Input Characteristics
Oni state Voltage
Off-stateVoltage
Oni state Current
Off-state Current
On response Time
Off response Time

Power Consumption: 5Vdc

Power Consumption: 125Vdc

125 Vdc
0 to +150 Vdc

16 (one group with a single common). See Thermal
Derating Figure 146.

250 Vac continuous;
1500 Vac for one minute

1.97 mA (typical) at rated voltage

90 to 150 Vdc

0to +30 Vdc

1.41 mA minimum

0.46 mA maximum

8 mstypical

8 ms typical

80 mA (all inputs on) from 5 Vdc bus on backplane

31.5 mA from usersupplied power
(all inputs ON at 125 Vdc)

Discrete Input Modules
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6.9.1.1 Thermal Derating: MDL635

18
16
14
12
10

Points ON

o N B~ OO O

Thermal Derating —e— D5V

—&— BoV

'l\t < L * \

\\ N

~

30C 35C 40C 45C 50C 55C 60C

Ambienttemp
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Figure146: Thermal Derating MDL635
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Field Wiring: MDL635

Terminal Block Wiring

Torque: 1.08 to 1.30 Nm (9.6 to 11.5 irlb)

s _1]

Wiring: Copper conductors stranded or solid 90C rated: One 1422 AWG or two 1622 AWG

No combination of solid or stranded wiressto be used in the samderminal.

No combination of different wire sizes is to be used in one terminal.

Wiring Notes:
Terminal | Connection

1 Inputs 1-16
Common

2 Input 1

3 Input 2

4 Input 3

5 Input 4

6 Input 5

7 Input 6

8 Input 7

9 Input 8

10 Input 9

11 Input 10

12 Input 11

13 Input 12

14 Input 13

15 Input 14

16 Input 15

17 Input 16

18 Not used

19 Not used

20 Not used

Field Wiring

Module Circuits Terminals
Other CircuitsL
O,

i
s
VW
AY
VAl

Optical I
Coupler ]

- em wm wn e e e e e e e d

+

—1|1
i

Discrete Input Modules

Figure147: Field Wiring MDL635

*Do not use.

Section 6
May 2021
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6.10 Input Module, 24Vdc Pos/Neg, 16-Point
IC694MDL645

91C1112131«

IC694MDL64

10

11

1

1

14

15

16

Figure148: 1C694MDL645

Discrete Input Modules

The 24Vdc Positive/Negative Logic Inputdule, IC694MDL645, provides
sixteen input points in one group with a common power input terminal.
This input module can be wird for either positive logic or negative logic.
Input characteristics are compatible with a wide range of input devices,
such a pushbuttons, limit switches, and electronic proximity switches.
Current passinginto an input point results in a logic 1 in the input status
table (%l).

Field devices can be powered from an external supply. Depending on their
requirements, some input devces can be powered from the +24 OUT and
0V OUT terminals oModule.

Sixteen green LEDs indicate the ON/OFF status of points 1 through 16. Th
blue bands on the label show that MDL645 is a lewoltage module.

This module can be installed in any I/O slat anRX3i system.

Module supports insertion into and removal from an RX3i Universal
Backplane which is under power. Refer tdot Insertion and Removabection
2.6.4.1. Note that field-side terminal block must be removed fromModule
during such a procedure.
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6.10.1 Specifications: MDL645

Rated Voltage 24 Vdc

Input Voltage Range 0 to +30 Vdc

Inputs perModule

Isolation: Field to Backplane (optical)
and frame ground

Input Current

Input Characteristics
Oni state Voltage
Off-state Voltage
Oni state Current
Off-state Current
On response Time
Off response Time

Power Consumption: 5Vdc

Power Consumption: 24\dc*®

16 (one group with a single common)

250 Vac continuous;
1500 Vac for one minute

7 mA (typical) at rated voltage

11.5t0 30 Vdc
0to +5 vdc

3.2 mA minimum
1.1 mA maximum
7 ms typical

7 ms typical

80 mA (all inputs on) from 5Vdc bus on backplane

125 mA from the Isolated 24/dc backplane bus or from user

supplied power

For product standards and general specifications, refer tb7.2.3.1.3Appendix A:

191f terminals 18 & 19 are employed, the following applies:
If Moduleis located in an RX3i Unisal Backplane, an external source of Isolated +24 Vdc is required. The external source must be
connected via the TB1 connector located on the left side of the backplane.
If this module is located in an RX3i Expansion Backplane or Se3izb&tkplanethe backplane power supply provides the isolated +24

Vdc foiModule

Discrete Input Modules
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Field Wiring: MDL645

GFK2314Y
6.10.2
Terminal | Connection

1 Inputs 1-16
Common

2 Input 1

3 Input 2

4 Input 3

5 Input 4

6 Input 5

7 Input 6

8 Input 7

9 Input 8

10 Input 9

11 Input 10

12 Input 11

13 Input 12

14 Input 13

15 Input 14

16 Input 15

17 Input 16

18 24ch for input
devices

19 0V for input devices

20 No connection

Other Circuits €—

Module Circuits

Terminals

O—

Field Wiring

F

—
. T
+ -
|
|
|
|
|
|
|
|
|
|
|
|
|
|

24V OUT
.—o oV OuUT

NC

Figure149: Field Wiring MDL645

Section 6
May 2021

Note: If the 24V OUT pin is used to connect to inputevices in the field, the isolation specification for this
module changes to:

Field to Backplane (optical) and frame ground: 50 Vac continuous; 500 Vac for 1 minute

Discrete Input Modules
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6.11 Input Module : 24Vdc 16-Point Pos/Neg Logic
IC694MDL646

91C1112131«

IC694MDL64

Figure150: IC694MDL646

Discrete Input Modules

The24Vdc Positive/Negative Logic-R6int Inputmodule, IC694MDL646,
provides sixteen input points inone group with a common power input
terminal. The on and off response times for this module are typically Thiss.
input module can be wired for either positive logic or negative logic. Input
characteristics are compatible with a wide range of input devices, such as
pushbuttons, limit switches, and electronic proximity switches. Current
passinginto an input point results in a logic 1n the input status table (%l).

Field devices can be powered from an external supply. Depending on their
requirements, some input devices can be powered from the +2¢ OUT and
0V OUT terminals oModule.

Sixteen green LEBindicate the ON/OFF status gfoints 1 through 16. The
blue bands on the label show that MDL646 is a lewoltage module.

This module can be installed in any I/O slot in an RX3i system.

Module supports insertion into and removal from an RX3i Universal
Badplane which is under power. Refr to Hot Insertion and Removabection
2.6.4.1. Note that field-side terminal block must be removed fromModule
during such a procedure.
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6.11.1 Specifications: MDL646

Rated Voltage 24 Vdc

Input Voltage Range 0 to +30 Vdc

Inputs perModule

Isolation: Field to Backplane (optical)
and frame ground

Input Current

Input Characteristics
Oni state Voltage
Off-state Voltage
Oni state Currert
Off-state Current
On response Time
Off response Time

Power Consumption: 5Vdc

Power Consumption: 24\dc?

16 (one group with a single common)

250 Vac continuous;
1500 Vac for one minute

7 mA (typical) at rated voltage

11.5to 30 Vdc

0to +5 vdc

3.2 mA minimum

1.1 mA maximum

1 ms typical

1 ms typical

80 mA (all inputs on) from 5Vdc bus on backplane

125 mA from the Isolated 24/dc backplane bus or user
supplied power

For product standards and general specifications, refer tb7.2.3.1.3Appendix A:

2|f terminals 18 & 19 are employed, the following applies:
If Moduleis located in an RX3i Universal Backplane, an external source of Isolated +24 Vdc is required. The extennat &urce
connected via the TB1 connector located on the left side of the backplane.
If this module is located in an RX3i Expansion Backplane or Se3zb&tkplane, the backplane power supply provides the isolated +24

Vdc foiModule

Discrete Input Modules
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6.11.2 Field Wiring: MDL646

Terminal | Connection

Module Circuits Terminals Field Wiring
1 Inputs 1-16
Common Other Circuits <
2 Input 1 I
3 Input 2 S :
4 Input 3 Ir I :
I 1 [
5 Input 4 | | 680 g . le |
6 Input 5 : NV | i
! Input 6 |' Optical ' l
8 Input 7 | Coupler ]I :
—————— |
9 Input 8 33K -
10 Input 9 —=
11 Input 10 [+ ':'
12 Input 11 |
13 Input 12 |
14 Input 13 |
15 Input 14 |
16 Input 15 :
17 Input 16 :
24Vdc for i (
18 _dc or input C L
devices e
19 0V for input 24V OUT
devices _' ovour
NC
20 No connection
Figure151: Field Wiring MDL646

Note: If the 24V OUT pin isised to connect to input devices in the field, the isolation specification for this
module changes to:

Field to Backplane (optical) and frame ground: 50 Vac continuous; 500 Vac for 1 minute
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6.12 Input Module : 48 Vdc 16-Point Isolated Pos/Neg
Logic IC694MDL648

The 48Vdc Positive/Negative Logic :&oint Input module, IC694MDL648,
provides sixteen isolated input points in one group with a common power
input terminal. The ON and OFF response times for this module are 1ms
maximum. This input module is designed to & used in either positive logic or
negative logic applications. Input characteristics are compatible with a wide
range of usersupplied input devices, such as pushbuttons, limit stdhes, and
electronic proximity switches. Currentpassinginto an input point results in a ICBQ4MDL648
jmega [/ gl rfc Amlrpmjjcpodoqg gl nsr

The blue bands on the label indicate that this is a lewoltage module.
This module can be installed in any 1/O slot in an RXRiC System.

Module supports insertion into and removal from an RX3i Universal
Backplane which is under power. Refer tdot Insertion and Removabection
2.6.4.1. Note that field-side terminal block must be removed fromModule
during sucha procedure.

Power to operate inputdevices is derived from an external 48Vdc power
source supplied by the user

110 ‘

6.12.1.1 LED Indicators 1 ‘

LED indicatordo provide the ON/OFF status of each point. They may be - ‘

viewed via the lens at the top oModule. This LED block has two horizontal 13 ‘
rows with eight green LEDs in each row: the top row is labeled Al through 8
(corresponding to points 1 through 8); the bottom row is labeled B1 through
8 (points 9 through 16).

Figure152: IC694MDL648
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6.12.2 Specifications: MDL648

Rated Voltage

48 Vdc

Input Voltage Range

0 to 60 Vdc

Inputs perModule

16 (one group with a single common).
Note Thermal Derating Figure153)

Isolation

1500 V betweenthe field-sideand the logic side

Input Current

4.2 mA (typical) at rated voltage

Input Characteristics

Oni state Voltage

34 to 60 Vdc

Off-state Voltage

0to 10 Vdc

Oni state Current

3 MA minimum

Off-state Current

1.1 mA maximum

On response Time

1 ms maximum

Off response Time

1 ms maximum

Power Consumption: 5Vdc

80 mA (all inputs on) from 5Vddus on PLC backplane

Power Consumption: 48Vdc

74 mA from the usersupplied 48Vdc power supply

For product standards and general specifications, refer tb7.2.3.1.3Appendix A:
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6.12.3 Thermal Derating: MDL648

16 48V Supply

Number of

Inputs On
60V Supply

10 20 30 40 50 60
Ambient Temperature (°C)

Figure153: Thermal Derating MDL648
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6.12.4 Field Wiring: MDL648

Figure 154provides wiring information for connecting user-supplied input devices and power source to the
48Vdc positive/negative logic input module.

MODULE CIRCUITRY TERMINALS FIELD WIRING

OTHER CIRCUITS
(1) --1
@——o Al I
F=— == @ o) A2 :
| @——O A3 I
I Ad |
WO @6:':‘0—‘: |
o H—lo~xd |
________ 1 I
e :2 s | L L 48vDC (Nominal)
(:) —D' B ) T i Power Source
(p—1<3 0l e :
B3
Note that the Isolated 24Vdc supply from @‘:’; > :
the controller backplane is available on @) H—o :
terminals 18 & 19. Although this voltage (15— |
. . I
cannot be used for the inputs on this _D B7 ,
module, it may be used for a limited number | (y7)}——5—~o2 --J
of 24vdc input devices located elsewhere. (18H— 2vour
Refer to the corresponding installation (50— ovour
instructions for such modules. (@H— we

Figure154: FieldWiring MDL648
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6.13 Input Modules, 5/12Vdc (TTL) 32Point Pos/Neg
Logic IC694MDL654, IC694MDL655, IC694MDL658

PACSystems RX3i 3Roint Positive/Negative Logic input modules each
provide thirty-two positive or negative logic input points in four isolated
groups of eight. Each group is referenced to its own common connection.

4567

R 5/12Vdc (TTL) 3Point Positive/Negative Logic Inpubdule, IC694MDL654

provides thirty-two discrete TTL voltage threshold input pointshat

operate at levels up to 15V. A single, regulated +5V supply (current limited
to approximately 150mA) is available through the 1/0O connectors on the
202122 23 24 front of Module. This supply is gearated onModule and is isolated from
the backplane. Its power inpticomes from the +5V logic supply on the PLC
2627 28 backplane. By installing jumpers on the 1/O connector, you can choose to
power the inputs from this internal supply instead of powering them with
512 VDC an external usesrprovided supply.

POS/NEG LOGIC

24Vdc32-Point Positive/NegativLogic Inputnodule, IC694MDL655

1-16 provides thirty-two discrete input points that operate at levels up to 30V.
Power to operate field devices can come from an exteahsupply or the
isolated +24Vdc output ofModule.

48Vdc32-Point Positive/Negative Logic Inmubdule, IC694MDL658
provides thirty-two discrete input points that operate at levels up to 60V.
Power to operate field devices must be provided using an external supply.

The blue band on the front label indicates a lowoltage module.

These modules do not reporta special fault or alarm diagnostics. Green
LEDs indiate the ON/OFF status of each input point.

These modules can be intalled in any 1/O slot in theRX3isystem.

These modules support insertion into and removal from an RX3i Universal
Backplane which is under power. Refer tdot Insertion and Removebection
2.6.4.1.

Figure155: IC694MDL654
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Specifications: MDL654, MDL655, MDL658

IC694MDL654 IC694MDL655 IC694MDL658
Rated Voltage, 5tol2 Vdc 24 Vdc 48 Vdc
Positive or Negative Logic
Input Voltage Range 0to 15 Vdc 0to 30 Vdc 0 to 60 Vdc

Input Current (typical ON current
at rated voltage)

3.0 mA at 5 Vvdc
8.5 mA at 12 Vdc

7.0 mA at 24Vdc

1.7mA at 48 Vdc

Input Characteristics
Oni state Voltage
Off-state Voltage
Oni state Current

Off-state Current

4.2 to 15 Vdc
0to 2.6 Vdc
>2.5 mA (min)guaranteed on

<1.2 mA (max) guaranteed off

11.5t0 30 Vdc
0 to 5vVdc
>3.2mA (min)
guaranteed on
<1.1 mA (max)
guaranteed off

34 to 60 Vdc
0to 10 Vdc
>1.0 mA (min)
guaranteed on
<0.4 mA (max)
guaranteed off

On or Off Response Tinté

1 ms maximum

2 ms maximum

2 ms maximum

Inputs perModule

32 (four groups of eight inputs each)

30 m (98.4 ft), maximum cable length for module IC694MDL654.

For modules MDL654 and MDL655, the maximum number of inputs per group thal
can be on at the same time depends on the ambient temperate as displayed in

Figure156.

There is no thermal derating for module MDL658.

Isolation:
Field to Backplane
(optical) and
to frame ground

Group to Group

250 Vac continuous; 1500 Vac for one minute

For modules IC694MDL654 and IC694MDL655, if the 5V OUT / 24V OUT pinis u

to connect to input devices in the field, the isolation is
50 Vac continuous; 500 Vac for one minute.
50 Vac continuous; 500 Vac for one minute

Internal Power Consumption

440 mA (max) from +5 Vdc bus on
backplane (if module isolated +5
Vdc supply used to power inputs
and all 32 inputs ON)

96 mMA (typical) from user input
supply at 5Vdc and 32 inputs ON);
272 mA (typical) from user input
supply at 12Vdc and 32 inputs ON)

195 mA (max) from +5
Vdc bus on backplane;
(29 mA + 0.5mA/point
ON + 4.7 mA/LED ON
224 mA (typical) from
isolated +24Vdc

supply*?

195 mA (max) from
+5 Vdc bus on
backplane; (29mA +
0.5 mA/point ON +
4.7 mA/LED ON)

Isolated +5 Vdc Supply

For MDL654: +5Vdc +5%

Current limit

For MDL654: 150mA (typical)

For product standards and general specifications, refer tb7.2.3.1.3Appendix A:

21 Wwithin Module does not include communications with CPU

2]f Moduleis located in an RX3i Universal Backplane, an external source of Isolated +24Vdc is required. The external sourceneutstibe con

via the TB1 connector located on the left side of the backplane.
If this module is located in an RX3i Expansion Backplane or SeB@backplane, the backplane power supply provides the isolated

+24Vdc foModule

Discrete Input Modules
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6.13.2 Thermal Derating: MDL654 & MDL655
Number of 8 r¢— 1C694MDL654: 5/12V Supply
Inputs per : !
GroupON ¢ '\ ! IC694MDL654: 15V Supply
|

| IC694MDL655: 24V Supply

< IC694MDL655: 30V Supply

10°C 20°C 30°C 40°C 50°C 60°C
Ambient Temperature (°C)

Figure156: ThermalDerating MDL654 & MDL655
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6.13.3 Field Wiring: MDL654, MDL655, MDL658

Connections are made to two male 2#pin connectors (Fujitsu FCN365P024i AU) on the front ofModule.
Inputs are arranged in four groups of eight. Each group has its own common connection. Wit each group,
four points attach to the A half of the connector and four points attach to the B half of the connector.

ICE24MDLES4: 5V OUT
ICE94MDLESS: 24v OUT
IC834MDLESS: No Connection

1C694MDL654/655 OV
1C694MDL658 No Connection

ICE94MDLES4: 5V OUT
IC89 4MDLESS: 24V OUT
ICA34MDLE5S: No Connection

Figure157: Leftside and Rightside Connectors MDL654, MDL655, MDL658

32-Point Input
Module  ~__
Wiring from each module connector to field

devices is made through a cable. Prewired

Cable 1 | Cavle2 cables are available, or custom cables can bt
_ _ used. Input devices can be wired directly to
Terminal Terminal . i i
Block 1 Block 2 the cables, orintermediate Terminal Blocks,

IC693ACC337. Refer to Chapter 17 for
information about prewired cables, custom
cables, and Terminal Block IC693ACC337.

Figure158: Attachment to Terminal Blocks for Field Wiring
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6.13.3.1 TTL Wiring: MDL654

Conventional TTL wiring practices should be followed when installing s g
module IC694MDI654. R o

MODULE
INPUT

.

TTL
For noise immunity, I/O control lines connected tdModule must be © é
less than 30 meters in length (signal attenuation limits wiring length
to less than this maximum).

INPUTx

To be compatible with TTL outputs, the negative logic configuration
should be used a shown inFigure159.

-
|
\
[
\
\
\
\
1 OuTPUT
\
\
\
\

4

Figure159: Wiring for Negative Logic
MDL654
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6.14 Input Module, 24Vdc 32-Point Grouped
IC694MDL660

1 4567

9 1011121314

17 2C21
303132

IC69MDL66(

Figure160: IC694MDL660

The 24VdcPositive/Negative Logic Inpuiodule, IC694MDL660, provides thirty
two discrete input points. The inputs are positive or negative logic inputs and
will operate at levels up to 30V.

The inputs are arranged in four isolated groups of eight; each group has its ow
common. Isolation is provided between the four groups of inputs; however,
each group of eight inputs is referenced to the same user common connection

Module MDL660 providesseven selectable input filter times. Filter times can be
set from the programmer using the assigned output data references dflodule.

32 green LEDs indicate the ON/OFF status of points 1 through 32. The
red/green TB LED is green when the removable terminalbck of Module is
locked in place. It is red when the terminal block is not locketodule also
sends anAddition of Terminal Bloak Loss of Terminal Bloakessage to theRX3i
CPU to report the terminal block status.

The blue bands on the label show #t MDL660 is a lowoltage module.
This module can be installed in any I/O slot in an RX3i system.

Module supports insertion into and removal from an RX3i Universal Backplane
which is under power. Refer tddot Insertion and Removabection2.6.4.1.

Module supports firmware upgrades using the WinLoader software utility (if the
host CPU has a serial port) or using a Wilhsed tool §f the host CPU has no
serial port). Instructions are included with the firmware upgrade ki*

This module can be usedavith a Box-style (IC694TBB032), Extended

Boxstyle (IC694TBB132), Springtyle (IC694TBS032), or Extended Spring styl:
(IC694TBS132) Terminal Block. Extended terminal blocks provide the extra
shroud depth typically needed for field wiring to AC devices. Refer &ection

17: for more information about Terminal Blocks. The Terminal Block is ordered
separately.

This module cannot be used with a Series 980 PLCCPU.

2 At time of publication, only PNC and ETM modules contained updated instructions. Refer to eithemafhibesemt your update
instructions do not include the wdiased utility.
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6.14.1 Specifications: MDL660
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Rated Voltage

24 Vdc

Input Voltage Range

0 to 30 Vdc

Inputs perModule

32 (four isolated groups of 8 inputs)

Isolation:

Field to Backplane (optical)

250 Vac continuous; 1500 Vac for one minute

Group to Group

250 Vac continuous; 1500 Vac for one minute

Input Current

7.0 mA per point (typical) at rated voltage

Thermal DeRating

Refer toFigure161.

Input Characteristics:

Oni state Voltage

11.5to 30 Vdc

Off-state Voltage

0to5Vdc

Oni state Current

3.2 mA minimum

Off-state Current

1.1 mA maximum

Input Filter Times

0.5ms, 1.0 ms, 2.0 ms, 5 ms, 10 ms, 50 mand 100 ms,
selectable permodule

On response time

0.5ms, 1.0 ms, 2.0 ms, 5.0 ms, 10.0 ms, 50.0 ms & 100.0 ms
(as per filter setting)

Off response time

0.5ms, 1.0 ms, 2.0ms, 5.0 ms, 10.0 ms, 50.0 ms & 100.0 ms
(as per filter setting)

Power Consumption

300 mA (all inputs on) from 5 Vdc bus othe backplane

Diagnostics

Terminal block presence/absence reported to RX3i CPU

For product standards and general specifications, refer tb7.2.3.1.3Appendix A:
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6.14.2 Thermal Derating: MDL660

The number of points that can be on at the same time depends on the ambient temperature and the
voltage.

Number of Points ON 9.6W 6.5W 5.6W
I ]
32 | . |
i N 4]
28 _| | |-
| |
R — ENCES
] | |
# | W
I N4
20 — | AN
18 — [T IF ———————— .
16 — | o
| b
|
12 — | L
| o
| o
4 7 | b
| b
. |
l | | | Il | | |
|
25 30 0 , 50 L 6

Ambient Temperature (°C)

Figure161: Thermal Derating @rve MDL660
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6.14.3 Field Wiring: MDL660
Connection | Terminal Field Wiring Terminals Field Wiring Terminal | Connection
Input 1 1 Input 1 Input 1 19 Input 17
2 ) @ p

Input 2 2 ! L Input2 - @ ~nput1 | ! 20 Input 18
Input 3 3 i o Input3 - @ ~nput1 | { 21 Input 19

|
Input 4 4 L mpua B o~z | | 22 | Input 20
Input 5 5 ; | nputs 3 ~_Input2 | ; 23 Input 21
Input 6 6 T | Inpute ~_ Input 2 5 24 Input 22
Input 7 7 ! @ o 25 Input 23

I SIS B—e o2y
Input 8 8 } Input 8 Input 2 ! 26 Input 24
Common 9 i ) ® @ ] i 7 Common
118 | 7 | T T © @—| ————— 17-24
Input 9 10 T mEut - @ @—'\%’““1 28 | Input 25
Input 10 11 N Nl @—e 29 | Input 26
Input 11 12 AP SLTS U @z | 30 Input 27

P I Input 12 : P
Input 12 13 el iz 31 | Input 28
Input 13 14 e S ~Inputz g - 32 Input 29
Input 14 15 T ¢ nputld - ~_nput3 | _T_ 33 Input 30
Input 15 16 | g uis e~z | 34 | Input31l
Input 16 17 i .'"_put%/._@ (B nput3 § : 35 Input 32
|

[ |
Common @ @ Common
9i 16 18 Figure162: Field Wiring MDL660 36 25.32
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6.14.4 Module Status Data: MDL660
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Discrete InputModule IC694MDL660 can optionally be configured to provide 16 bits of status data. By
default, the length assigned toModule status data is 0. To use the status data, the length must be changed

to 16.

If a length of 16 has been assigned tdlodule status data, Module uses the lower eleven input bits to report

its internal status information to the RX3i CPU, as follows:

Not Used
Terminal Block Absent: 1=TE Absent, 0=TB Presant
Madule /O Data Not Ready: 1=Mot Ready, 0=Ready

Reserved (Internal Use}
—

10

1 0

6.14.5 Input Filter Setup:MDL660

gcl gc md "~ gr

799

gl tcprchoteeadg n _pcb rm

If an input filter time should be applied to alModule inputs, input filtering should be enabled in the software
configuration of Module. The Digital Filter Settings Length must be set to 16, and a memory location to be
used for the filter value must be pecified. Configuring a Digital Filter Settings Length of 0 disables the input

filter.

During system operation,the input filter time can be changed from the application by modifying the
memory location used for the filter value. Bits 07 contain the filter time configuration data asdisplayed in
the following table. Bits 8- 15 are not used.

Discrete Input Modules

Binary Value in the

Output Reference Bits Filter Time
0000 0000 0.5ms
0000 0001 1ms

0000 0011 2ms

0000 1001 5ms

0001 0011 10ms
0110 0011 50ms
1100 0111 100ms
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6.15 Input Module, 24 Vdc 16-Point Grouped
IC695MDL664
s sees The Smart Digital Inpumodule, IC695MDL664 provides sixteen positive
Ky ;‘1112 1314 logic input channels in two groups of eightModule uses 24/dcfield input
power.
Each group of eight inputs is referenced to an isolated common
connection.
C695MDL64 Input characteristics are compatible with a wideange of input devices,

such as pushbuttons, limit switches, and electronic proximity switches.
Current passinginto an input point results in a logic 1 in the input status
table (%l).

Power to operate field devices must &supplied by the user.

Sixteendual LEDs indicate the ON/OFF/FAULT status of points 1 through
16. Two LEDs, S1 and S2 indicate whether field power is applied to each ¢
the two input channel groups, and the statuf the terminal block. Module
also logs anAddition of Terminal Bloak Loss of Terminal Blookessage to
the 1/O fault table to report the terminal block status.

The blue bands on the label show that MDL664 is a lexeltage module.
Features of the Smart Digital input module include:

A Selectable Input Filter Time from 0.5ns to 100 ms.

Open wire / Short to DE(with external sense resistor)

Short to DC + (with external sense resistor and external pulb resistor)
Input Pulse Test

This module can be installed in any 1/O slot in an RX$stem.

Module supports insertion into andremoval from an RX3i Universal
Backplane which is under power. Refer tdot Insertion and Removal
Section2.6.4.1.

Module supports firmware upgrades using the WinLoader software utility
(if the host CPU has a serial port) or using a Wbéhased tool (f the host CPU
has no serial por}. Instructions are included with the firmware upgrade
kit.z®

This module can be used with a Bestyle (IC694TBB032), Extended
Boxstyle (IC694TBB132), Springtyle (IC694TBS032), or Extended Spring
style (IC694TBS132) Terminal Block. Extead terminal blocks provide the
extra shroud depth typically needed for field wiring to AC devices. Refer to
Section 17:for more information about Terminal Blocks.The Terminal
Block is ordered separately

I
11

> > I

Figure163: IC695MDL664
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6.15.1 LED Operation: MDL664

The Smart InputModule has 19 bicolor LEDs on the faceplate. The states of the input points are indicated by
16 green and amber channel status LEDlodule OK LED indicates module status. The field status LEDs (S1

and S2) indicate whether the external +24Vdc power supply isgsent and is above the minimum level,
whether faults are present, and whether the terminal block is locked into place.

LED Name | Function LED Indications
OK Module Off: Module is not receiving power from the RX3i backplane dviodule has
status failed selftest.
Solid green:Module OK and configured.
Blinking green:Module has not received configuration from the CPU. the
configuration is not successfulModule will continue to blink in this mode.
Amber: Module hardware watchdog timeout
Blinking amber:Module internal error. Record the blink pattern and
contact technical support.
1716 Channel Off: Input is off
status
Green:lnput is on
Amber: Input fault
81, S2 Terminal Off: Terminal present and field power not pesent
block and
field power Green:Terminal and field power present
status
Red:Terminaldid not present or field power overvoltage
Note: TheOK, SlandS2LEDs blink green in unison whelodule is in firmware updatemode.

Discrete Input Modules
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6.15.2 Specifications: MDL664

Inputs perModule 16 (two isolated groups of 8 inputs each)

Power Requirements

Input Voltage (24V nominal), W 18Vvdci 32Vdc

Ripple Voltage, maximum 10%Vpp

Backplane Power Consumption

+3.3vdc 95 mA

+5.1vdc 225 mA (worst-case, i.e. with all channels on.)

Thermal DeRating None required with input voltages in the 18VdE24Vdc range.
For the 25Vdd 32Vdc range, refer toFigure 164 below.

Input Resistance 1966 §

Input Capacitance 0.05 >f

Input Current (at 24Vdg 12.2mA

Input Voltage ON (Logic 1) 0.5 x yVdc

Input Voltage OFF (Logic 0) 0.3 x yVdc

AC Characteristics

Turn On Delay, typical 20.6 ms

Turn Off Delay, typical 20.6 ms

Digital Input Filter Time 0.5i 100 ms, 20ms default

Field toBackplane

Continuous 250 Vac

For 1 minute 1500 Vac

Group to Group

Continuous 250 Vac

For 1 minute 1500 Vac

For product standards and general specifications, refer tb7.2.3.1.3Appendix A:
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6.15.3 Thermal Deaating: MDL664

With input voltage in the 18Vdcto 24Vdcrange, no temperature derating is required, and all input channels
can operate within the entire Surrounding Air temperatire range. With input voltage greaterthan 24Vdc,

the number of active channels must be reduced as temperature increases, according to the following-de
rating curve.

25 VDCi 32 VDC Input Voltage

Maximum Number of 16
Active Channels 15 —

| I | | l
10 20 30 40 50 60

Surrounding Air Temperature, °C

Figure164: Thermal Derating Curve MDL664
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6.15.4 Field Wiring: MDL6@&

C . T inal Field Wiring Terminals Field Wiring T inal c X

onnection | Terminal it (T B—input 9 —-~ ermina onnection

Input 1 1 : (2 ! 19 Input 9

NC 2 ! Input 2 ——3) (2)—">—Input 10— : 20 NC

Input 2 3 : @ ® : 21 Input 10

NC 4 | nput 3 ———5)  @—~—nput 11—+ | 22 NC

Input 3 5 : ® [ 23 Input 11

[}

NC 6 : Input 4 ———7) (25—">—Input 12— I 24 NC

Input 4 7 ! ! 25 Input 12

NC 8 4;_* Input 5 ———(9) @)—>>—Input 13— 26 NC

Input 5 9 ' : 27 Input 13

NC 10 i put 6 — ()  @—~—nput 14—+ | 28 NC

Input 6 11 | @) [ 29 Input 14

1

NC 12 ! Input 7 ——13 @D—>—nput 15— | 30 NC

Input 7 13 ! ) ‘ 31 Input 15

NC 14 | Input 8 ——19 (33——Input 16— : 32 NC

Input 8 15 : } 33 Input 16

NC 16 : DC+ () @—Dbc+— | 34 NC

DC + 17 -+ DC-—(@)  (@——DC-—2--4 35 DC+

DC- 18 Figure165: Field Wiring MDL664 36 DC.
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6.15.5 Circuit Operation: MDL664

6.15.5.1 Normal Operation

The input circuit references the input to the
common (DC-) on thefield-side of Module. An ON
condition for the input device is read as a logic 1,
and an OFF condition for the input device is read
as a logiadd.

Discrete Input Modules

Normal Thresholds

DC+
Logic 1
50% DC+
Undetermined
e 30% DC-
Logic 0
DC-

Figure166: Normal Thresholds MDL664
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6.15.5.2 Tri-State Operation (Open Wire / Short to DC - Detection)

Field Module
Connections ) Circuitry
Ipc+
@
Input :
Device |
(With )
Optional )
Sense Sense '
Resistor !
)
)
)
)
)
)
J1/0 Point
¥
)
)
: Input
) Circuit
)
)

: DC-

Figure167: TriState Input Circuit Diagram

Tri-state Thresholds
DC +

Logic 1

DC+ -4V
DC+ -7V

Undetermined

Logic O

Undetermined

Input Fault

50% DC+

30% DC+

DC-

Figure168: Tri-State Thresholds MDL664

The Open Wire / Short to Ground diagnostic can be enabled on any circuit configured as astate input. In
addition to being configured as a tristate input, the circuit must have a norinductive sense resistor placed
as close as practical to the actualrg contacts (such as across the field device terminals).

Discrete Input Modules
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6.15.5.3 Quad-State Operation (Open Wire / Short to DC - and Short
to DC+ Detection)

Quadstate Input Diagram

Field Module
Connections : Circuitry Quad-state Thresholds
DC+
Input T DC
Device Pullup : Short to DC+
With
O(ptitl)nal : . DC+ -4V
Pull-up & e | Undetermined
Se‘nse |
Resistor) | % DC+ -7V
: Logic 1
: 50% DC+
! Undetermined
11/0 Point 30% DC+
, Logic O
: - 10% DC+
npu
: Cireuit Input Fault
: DC-
:DC
Figure170: Quad-State Thresholds MDL664

Figure169: Quad-State Input Circuit Diagram

The Open Wire / Short to DE&diagnostic and the Short to DC+ diagnostic can be enabled on any circuit
configured as a quasdstate input. In addition to being configured as a quadtate input, the drcuit must have

a norrinductive sense resistor placed as close as practical to the actual dry contacts (such as across the field
device terminals) and a putup resistor between the high side of the Input Device and DC+.
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6.15.5.4 External Resistor Selection

For TriState and QuadState, the external resistor values must be calculated to allow the logic levels to fall
within the ranges for the selected Input mode when driven by the expected voltage of the device connected
to the input point.

Example

Consider an ideal situation with an input configured for Quadtate, a DC+ reference of 24V, and the input
point connected to normally open contact that is driven by a voltage between 22V and 24V. A sense resistor
is placed across the contact and a pullp resistor connects the contact to the voltage source.

Select the pultup resistor first, using the logic 1 voltage levels. For Quesdate logic 1, the voltage at the

input point must be between 12Vdc (50% of DC+) and 17Vdc (DEAV.) The closed contact sbrts the sense
resistor, so the voltage at the input point is determined by a divider between the internal resistance and the
external pulkup resistor. To achieve the best margin across the range of input voltages, two resistances are
determined to complete the divider from the maximum and minimum device voltage to the midpoint of the
logic 1 range (14.5Vdc.) From these two results, a standard resistor value that lies between the limits is

af mgecl * gsaf _q [//..¢8,

pPB® q¢ 2b pmpx

pP® T —— 2D pcyy

The sense resistor across the contact is solved next, using the logic 0 voltage levels. For tate logic O,
the voltage at the input point must be between 2.4/dc (10% of DC+) and 7.2Vd80% of DC+.) The voltage
at the input point is determined by a voltage divider between the internal resistance and the two external
resistors.To achieve the best margin across the range of input voltages, two resistances are determined to
complete the divider from the maximum and minimum devicevoltage to the midpoint of the logic O range
(4.8vdc.) From these two results, a standard resistor value that lies between the limits is chosen, such
as4 0. . @,

9 @ —m— 20 vwt L

T T —m— 20 ox Q1
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6.15.6 Input and Output Data Formats: MDL664

6.15.6.1 Channel Value Data

Module reports its input channel data in one bit per input, beginning at the configure€hannel Value
Reference Address.

6.15.6.2 Channel Diagnostic and Status Data

Module can be configured to report channel diagnosti@and status data to the CPU. The CPU stores this data
at the configured Diagnostic Reference Addresdviodule. The useof this feature is optional.

The data for each channel occupies two words whether or not the channel is used.

Note: At least two sweeps must occur to clear the diagnostic bits: one scan to send the %Q datatodule

and one scan to return the %I data to the CPU. Because module processing is asynchronous to the controller
sweep, more than two sweeps may be needed to clear the bits, depding on the sweep rate and the point

at which the data is made available tModule.

Channel Fault Detected: 1=Channel Fault {any channel), 0=Ma Channel Fault
——Reserved

|31|30]29]28]27]26 |25 24|

Feserved

 Fulse Test Complete*: 1=Pulse Test Complete, =Pulse Test Incomplete
*This bit remains set until the corresponding pulse test commaond kit is cleared

|23|22|21|En|19|13|1?|16|

Channel Comm Error: 1=Comm Error Detected, 0=Mo Comm Errar
Feserved

Pulse Test Failed: 1=Pulse Test Failed, 0=Mo Pulse Test Failure
——FReserved

|15[14]13]12|11]10] 9 | 8

Feserved

Short to Power: 1=Short Detected, O=Mo Short Detected
Open Wire: 1=0pen Wire Fault, 0=No Open Wire
Feserved

[7le]s]«]3]2]]o0]
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6.15.6.3 Module Status Data: MDL664

Module can be configured to return two words of module status data to the CPU. The CPU stores this data in
the 32-bit ModuleStatus Dataeference area configured foModule.

Reserved

Channeal Fault Reported: 1=Channel Fault (any channel), 0=Na Channel Foult
Loss of Field Power Group 2: 1=Loss of Power, 0=Mo Loss of Power

Loss of Field Power Group 1: 1=Loss of Power, O=Mo Loss of Power

Reserved

Pulse Test Failure: 1=Failure on any Channel, 0=Na Failure Detected

Module Qver Temp: 1=4At or Cver Limit, 0=Below Temperature Limit

Loss of Field Power: 1=Less of Power (1 ar more groups), 0=No Loss of Power
Terminal Block Present: 1=TB Present, 0=TB Absent

’iMDduIe I/C Data Ready: 1=Ready, O=Not Ready

|
31 ‘30

L ]

1-3‘9|8|?‘6

JE BRI

6.15.6.4 Pulse Test Command Output Data

Module uses these bits (one bit per input), beginningt the configured Pulse Command Output Reference
Addresgo command an ondemand pulse test. To command an ordemand pulse test, the Pulse Test Enable
parameter for the channel must be set t&Enabled Manual

6.15.7 Diagnostics: MDL664

Module always performs a st of standard diagnostic checks. Individual circuits can be configured not to log
a fault to the CPU if a fault occurdodule returns current diagnostics for all circuits to %its.

6.15.7.1 Input Pulse Test

The Input Pulse Test is an optional diagnostic featutkat exercises the input points to confirm they can
detect and respond tochanges in the actual input state. Pulse testing verifies the ability of the input circuits
to detect a change in state. Pulse Testing should be enabledbdule has loads that hotl state for long
periods of time. The application must be capable of withstanding the loss of the input feedback for up

to 16 ms.

When the pulse test occurs, the input point power is removed, and then the input is connected internally to
DC+. This verifieshe ability of the input to detect a change in state. Each of the input points is tested
individually to ensure there are no shorts between inputs. If a change in state is not detected, a fault is
logged with the CPU. Valid field power must be present fahe pulse test to run successfully.
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6.15.7.1.1 On Demand Pulse Test

To use thisfeature, the Pulse Test Enable parameter for the channel must be setEnabledManual. To
command, a pulse test, set the Pulse Test Command bit for the channel(s) to be pulse tested.

Module will perform one or more pulse tests for each channel selected. Since this will take many sweeps, you
should keep the Pulse Test Command bit set until the Pulse T€mplete bit is set for that channel in the
Channel Diagnostic and Status Data.

Module will keep the Pulse Test Complete bit set as long as the Pulse Test Command bit is set. One output
scan with the Pulse Test Command bit cleared clears the Pulse Testn@lete status bit and the Pulse Test
Failure diagnostic bit.

6.15.7.1.2 Automatic Pulse Test

To use this feature, the Pulse Test Enable parameter for the channel must be seEtabledAuto.

The Input Pulse Test occurs at a frequency selected in tHardware Configuration, with no intervention from
the CPU. The pulse test execution is based on the Time of Day clock set in the CPU, and the frequency is
relative to 12:00am. For example, a frequency of 12 hours will result in a pulse test run at 120 and
12:00 pm.

If the pulse test fails, the Pulse Test Failed bit is set.
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6.15.8 Configuration: MDL664

6.15.8.1 Module Settings: MDL664

Parameter Function

Channel Value Reference
Address

Channel Value Reference
Length

Specifies the memory location wherévlodule reports 16 bits of channel
values.

Diagnostic Reference Address

Specifies the starting address for reporting channel diagnostics data.

Diagnostic Reference Length

Provides thirty-two bits of diagnostic data per channel.
Setting this value to 0 disables channel diagnostics reporting.

Module Status Reference
Address

Specifies the starting address for reporting module status data.

Module Status Reference
Length

Provides thirty-two bits of module status data. Setting this value to O
disables channel diagnostics reporting.

Pulse Test Command Output
Reference Address/

Pulse Test Command Output
Reference Length

Specifies the memory location for manual pulse test commathdata.

Channel Faults w/o Terminal
Block

Enables or disablethe generation of channel faults and alarms after a
Terminal Block has been removed.

Inputs Default w/o Terminal
Block

Enables or disables defaulting inputs when the terminal block is
removed.

Loss of Terminal Block
Detection

Enables or disables logging of a fault to indicate a Terminal Block has
been removed.

Loss of Field Power Group 1
Detection/
Loss of Field Power Group 2
Detection

Enables or disables loss of field power detectidor the specified group.

Inputs Default

Specifies whether inputs will go to Force Off or Holithe Last State if
Module loses communication with the CPU.

/0O Scan Set

AssignsModule I/O status data to a scan set defined in the CPU
configuration. Determines how often the RX3i polls the data.

Discrete Input Modules
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6.15.8.2 Channel Settings: MDL664

Parameter Function Input Type

Input Type Selects the input operation, along with enabling the
corresponding fault logging. Choices are: Dual state, Fri
state, or Quad-state.

Digital Filter Enables or disables the digital filter for the input. All

Digital Filter Frequency Selects the digital filter frequency in 0.5ms increments. All
For details, refer tolnput Filter Time: MDL664

Pulse Test Enable Enables or disables pulse testing of input. Allows you to All
select Manual or Automatic pulse testing. For details
about this feature, refer toDiagnostics: MDL664

Pulse Test Frequency If Pulse Test Enable is set to Auto, allows you to select th All
frequency of pulse testing.

Diagnostic Repating Enable | Enables or disables channel diagnostics. If enabled, All
channel diagnostic data is written to the Channel
Diagnostic and Status Data.

Open Wire Reporting Enable | If enabled, an open wire condition is reported in the Tri-State
Channel Diagnostic and Stius Data. Quad-State

Short to Power Reporting If enabled, a short to power is reported in the Channel Quad-State

Enable Diagnostic and Status Data.

Pulse Test Failed Enable If enabled, the results of manual or automatic pulse All
testing arereported in the Channel Diagnostic and Status
Data.

Fault Reporting Enable If enabled, channel faults are reported to the I/O fault All
table.

Open Wire Reporting Enable | If enabled and the corresponding diagnostic reporting is Tri-State
enabled, an open wire ondition is reported in the 1/0O Quad-State
fault table.

Short to Power Reporting If enabled and the corresponding diagnostic reporting is | Quad-State

Enable enabled, a short to power is reported in the 1/O fault table|

Pulse Test Faile&Enable If enabled and the corresponding diagnostic reporting is All
enabled, a failed pulse test is reported in the 1/O fault
table.
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6.15.8.3 Input Filter Time: MDL664

An input filter time of 0.5 ms to 100 ms can be selected fdvlodule, in 0.5msincrements. The default filter
time is 20ms. The input filter can be disabled.

< OFF <«—ON — State

|¢&——20ms —»
I_I Signal

Sampled Inputs Sampled Inputs Sampled Inputs
ON for 5ms ON for 30ms OFF for 3ms
Not recognized Recognized by block Not recognized

if Filter Time = 20ms

Figurel171: Effect of Input Filter Time

The filter is a digital lowpass filter.Module continuously samples an input for the length of the filter time
period. The input must remain at a constant state for the length of the Filter Time fdodule to recognize
the state.

An input filter helps reject spurious noise spikes and multiple inputgenerated by the bounce of mechanical
devices. In controlled, noisefree environments, signals generated by clean, soligtate electronics may be
unnecessarily slowed by a filter, delaying system response. In such an environment, no additional filter time
is needed. In noisy environments, use a longer filter time to prevent noise from possibly causing erratic or
unsafe system operations.
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6.16 Input Simulator, 8 -/16-Point IC694ACC300

Figure172: IC694ACC300

The Input Simulatormodule, IC694ACC300, can be used to simulate the
operation of 8-point or 16-point discrete input modules. The Input
Simulator has no field conections.

The Input Simulator can be substituted for actual inputs until the program
or system isdebugged. It can also remain permanently installed to provide
either 8 or 16 conditional input contacts for manual control of output
devices.

Before the Input Simulator module is installed, a switch in
the back ofModule (Figure173) can be used to set it up

for either 8-point or 16 point-operation. When this switch -
is set for 8 points, only the first 8 toggle switches on the 3
front of the Input Simulator can be used.

dn

Toggle switches on the front of the Input Simulator
simulate the operation of discrete input devices. A switch
in the ON position results in a logic 1 in the input table
(%l).

1491
NAAOO

Figure173: Mode

Individual green LEDs indicate the ® or OFF position of Switch

each toggle switch.
This module can be installed in any I/O slot in an RX3i system.

Module supports insertion into and removal from an RX3i Universal
Backplane which is under power. Refer tdot Insertion and Removabection
2.6.4.1.

6.16.1 Specifications:ACC300

Inputs perModule 8 or 16 (switchselectable)
Off Response Time 20 ms maximum
On Response Time 30 ms maximum
Internal Power Consumption 120 mA (all inputs on)
from 5 Vdc bus onthe backplane

For product standards and general specifications, refer tb7.2.3.1.3Appendix A:

Discrete Input Modules
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Section 7:Discrete Output Modules

This chapterdescribesdiscrete output modules for PACSystems RX3i controllers.
Discrete Output Module Description ﬁz:tﬁ Section
Output 120 Vac0.5A 12-Pt IC694MDL310 | 7.1
Output 120/240 Vac2A 8Pt IC694MDL330 | 7.2
Output 120 Vac0.5A 16-Pt IC694MDL340 | 7.3
Output 120/240 Vacl6-Pt Isolated IC694MDL350 | 7.4
Output 120/240 Vac2A 5-Pt Isolated IC694MDL390 | 7.5
Output 12/24Vdc 2A 8Pt Positive Logic IC694MDL730 | 7.6
Output 12/24Vdc 0.5A 8Pt Positive Logic IC694MDL732 | 7.7
Output 125Vdc 1A 6Point Isolated PositiveNegative Logic IC694MDL734 | 7.8
Output 12/24Vdc 0.5A 16-Pt Positive Logic IC694MDL740 | 7.9
Output 12/24Vdc 0.5A 16-Pt Negative Logic IC694MDL741 | 7.10
Output 12/24Vdc 1A 16-Pt Positive Logic with ESCP per Group IC694MDL742 | 7.11
Output 5/24Vdc (TTL) 0.5A 32Pt Negative Logic IC694MDL752 | 7.12
Output 12/24Vdc 0.5A 32-Pt Positive Logic IC694MDL753 | 7.13
Output 12/24Vdc 0.75A 32-Pt Positive Logic with ESCP per Group IC694MDL754 | 7.14
Output 12/24Vdc 0.5A 32-Pt Positive Logic with ESCP per Group IC694MDL758 | 7.15
S;J;gsgsztéiléiZSVdc 2A 16-Pt Grouped Positive Logic with ESCP & IC695MDL765 | 7.16
Output Relay 4 Amp 16Pt IC694MDL916 | 7.17
Output Isolated Relay N.O. 4 A-8t IC694MDL930 | 7.18
Output Isolated Relay N.C. and Form C 3 AR IC694MDL931 | 7.19
Output Relay N.O. 2A 16t IC694MDL940 7.20

Discrete Output Modules
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7.1 Output Module, 120 Vac, 0.5 Amp, 12-Point:
IC694MDL310

IC694MDL3

Figure174: 1C694MDL310

Discrete Output Modules

The 120 Vacd.5 Amp Outputnodule, IC694MDL31Q provides 12 output
points in two isolated groupsof six points. Each group has a separate
common. The two commons are not tied together insideModule. The
groups can be used on different phases of ¢hAC supply or powezd from

the same supply. Each group is protected with a 3 Amp fuse. An RC snubb
for each output protects against transient electrical noise on the power line.
This module provides a high degree of inrush current (10x the rated current
so the outputs cancontrol a wide range of inductive and incandescent loads

AC power to operate loads connected to outputs must be usesupplied.
This module requires an AC power sourcé;cannot be used with a DC powet
source

Individual numbered LEDshow the ON/OFF stiaus of each output point.
The red LED (F) turns ON if an output fuse blows. The red bands on the lak
show that MDL310 is a higkvoltage module.

This module can be installed in any I/O slot in an RX3i system.

Module supports insertioninto and removal from an RX3i Universal
Backplane which is under power. Refer tdot Insertion and Removebection
2.6.4.1.
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7.1.1 Specifications: MDL310

Rated Voltage 120 Vac

Output Voltage Range 85Vac to 132Vac, 50/60 Hz

Outputs per Module 12 (two groups of six outputs each)

Isolation:

Field to Backplane (optical) |250 Vaccontinuous; 1500 Vacfor 1 minute
and to Frame Ground

Group to Group 250 Vaccontinuous; 1500 Vacfor 1 minute

Output Current 0.5 Amp maximum per point
1 Amp maximum per group at 60°C (140°F)
2 Amps maximum per group at 50°C (122°F)

Maximum load current depends on ambient temperature as
displayed inFigure175.

Output Characteristics

Inrush Current 5 Amps maximum for one cycle
Minimum Load Current 50mA
Output Voltage Drop 1.5 volts maximum
Output Leakage Current 3mA maximum at 120 Vac
On Response Time 1ms maximum
Off Response Time 1/2 cycle maximum
Power Consumption 210mA (all outputs on) from 5Vdc bus orihe backplane
Fuses (quantity 2) 3 Amps, part number 44A724627111. Refer toModuleFuse List

Section2.6.4.11 for more information.

For product standards and general specifations, refer to17.2.3.1.3Appendix A:
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7.1.2 Thermal Derating: MDL310

Total Module Load
Current (Amps)

4 4 Amps

2 Amps

|
|
!
|
!
|
|
|
|
|
!
|
|
l

l l l l
10°C 20°C 30°C 40°C 50°C 60°C
Ambient Temperature (°C)

Figure175: Thermal Derating Curve MDL310
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7.1.3 Field Wiring: MDL310
Terminal | Connection Module Circuits Terminals Field Wiring
1 Output 1
2 Output 2 (1) o1l
D T W1
3 Output 3 9 >
022 p
4 Output 4 r————— 1 (3) |
5 Output 5 : e S
6 Output 6 Y <> (5) ]
i | | Optical .—-_<
7 No connection | Optea (6) Q6]
8 No connection | o — — J
9 Outputs 1-6

Other Circuits
common
3.0A

(return) NC
10 No connection
11 Output 7 . - [

12 Output 8 @ 010}
13 Output 9 @ 011 |
14 Output 10 @ o1zl+

15 Output 11 1)—e ne
16 | Output 12 NC

17 No connection
18 No connection NC

19 Outputs 7-10
common
(return)

20 No connection

Figure176: Field Wiring MDL310
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7.2 Output Module, 120/240 Vac, 2 Amp, 8-Point:
IC694MDL330

IC694MDL33

Figure177: 1C694MDL330

Discrete Output Modules

The 120/240 Vac2 Amp Outputmodule, IC694MDL330, provides eight
output points in two isolated groups of four points. Each group has a
separate common. The two commons are not tied together insid&lodule.

The groups can be used on different phases of the AC supply or powered
from the same supply. AC power to operate loads connected to outputs
must be usersupplied. This module requires an AC power sourdécannot
be used with a DC power source

Each group is protected with a 5 Amp fuse for each common. An RC
snubber for each outputprotects against transient electri@l noise on the
power line. This module provides a high degree of inrush current (10 times
the rated current) so the outputs can control a wide range of inductive and
incandescent loads.

Individual numbered LEDs show th®N/OFF status of each output point.
The red LED (F) turns ON if an output fuse blows. The red bands on the la
show that MDL330 is a higkvoltage module.

This module can be installed in any I/O slot in &X3isystem.

Module supports insertion into andremoval from an RX3i Universal
Backplane which is under power. Refer tdot Insertion and Removabection
2.6.4.1.
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7.2.1 Specifications: MDL330

Rated Voltage 120/240 Vac

Output Voltage Range

85 to 264Vac, 50/60 Hz

Outputs per Module

8 (two groups of four outputs each)

Isolation:

Field to Backplane (optical) and Fram

250 Vaccontinuous; 1500 Vacfor 1 minute

Ground
Group to Group 250 Vaccontinuous; 1500 Vacfor 1 minute
Output Current 2 Amp maximum per point

4 Amps maximum per group at 40°C (104°F) Maximum load
current depends on ambient temperature as displayed ifigure
178.

Output Characteristics

Inrush Current

20 Amps maximum for one cycle

Minimum Load Current

100mA

Output Voltage Drop

1.5 volts maximum

Output Leakage Current

3mA maximum at 120 Vac
6mA maximum at 240 Vac

On Response Time

1ms maximum

Off Response Time

1/2 cycle maximum

Power Consumption

160mA (all outputs on) from 5 Vdc bus orthe backplane

Fuses (quantity 2)

5 Amp, part number 44A724627114. Refer toModuleFuse List
Section2.6.4.11 for more information.

For product standards and general specifications, refer tb7.2.3.1.3Appendix A:
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7.2.2 Thermal Derating: MDL330

Total Module Load
Current (Amps)

8

2 Amps

I
|
|
|
I
|
|
|
I
|
|
|

I l l l I
10°C  20°C  30°C 40°C 50°C  60°C

Ambient Temperature (°C)

Figure178: Thermal Derating Curve MDL330
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7.2.3 Field Wiring: MDL330
Terminal | Connection Module Circuits Terminals Field Wiring
1 No connection @_. NG
2 Output 1 2
—e NC
3 No connection | T~~~ 7 1 a
| —e NC
4 Output 2 'Y s |
P | I ®
. 47
| | Optical I 100 @—o N
i Coupler
5 No connection L__p___J VA @
6 Output 3 047 @;\. N
Other Circuits \10/ @-
—e NC
7 No connection 5.0A
®
8 Output 4 NC
9 No connection @ NC
10 Outputs 1-4 @—o NC
common
(return) _. NC
H@ N
11 No connection
12 Output 5 Figure179: Field WiringMDL330
13 No connection
14 Output 6
15 No connection
16 Output 7
17 No connection
18 Output 8
19 No connection
20 Outputs 5-8
common
(return)

Discrete Output Modules
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7.3 Output Module, 120 Vac, 0.5 Amp, 16-Point:
IC694MDL340

The 120 Vadd.5 Amp Outputnodule, IC694MDL34Q provides sixteen
output points in two isolated groups of eight points. Each group has a
separatecommon. The two commons are not tied together insideModule.
The groups can be used on different phases of the AC supply or powered
91C11121%14 from the same supply. Eale group is protected with a 3 Amp fuse. An RC
snubber protectseach output against transient electrical noise on the
power line. This module provides a high degree of inrush current; so the

IC694MDL34 outputs can control a wide range of inductive and incandescent las.

4567

AC Power to operate loads connected to outputs must be sufipd by the
user. This module requires an AC power source.

Individual numbered LEDs show the ON/OFF status of each output point.
The red LED (F) turns ON if either of the fuses blows. A loadsirioe
connected to the blown fuse for the indicator to light. The red bands on
the label show that MDL340 is a higivoltage module.

This module can be installed in any 1/O slot in &X3i system.

Module supports insertion into and removal from an RX3i Universal
Backplane which is under power. Refer tdot Insertion and Removal
Section2.6.4.1.

Figure180: IC694MDL340

7.3.1 Specifications: MDL340
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Rated Voltage 120 Vac
Output Voltage Range 85 to 132Vac, 50/60 Hz
Outputs per Module 16 (two groups of eightoutputs each)
Isolation:
Field to Backplane (optical) and | 250 Vaccontinuous;
to Frame Ground 1500 Vacfor 1 minute
Group to Group 250 Vaccontinuous; 1500 Vacfor 1 minute
Output Current 0.5 amp maximum per point

3 amps maximum per group

Output Characteristics

Inrush Current 20 amps maximum for one cycle
Minimum Load Current 50 mA
Output Voltage Drop 1.5 volts maximum
Output Leakage Current 2 mA maximum at 120 Vac
On Response Time 1 ms maximum
Off Response Time 1/2 cyclemaximum
Power Consumption 315 mA (all outputs ON) from 5vdc bus onthe
backplane
Fuses (quantity 2) 3 Amps, part number 44A724627111. Refer toModule

Fuse ListSection2.6.4.11 for more information.

For product standards and general specifications, refer tt7.2.3.1.3Appendix A:
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7.3.2 Thermal Derating: MDL340

Effective withIC694MDL340G the following thermal derating applies:

Thermal Derating Per Group for IC694MDL340C
35

Load Current per Group [Amps)

L=
=
1=
[}
L=
[T}
[=1
=

L=

in
(=)
£
P=

Maodule Inlet Ambient [ Deg C )

Figure181: Thermal DeratinglC694MDL340C
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7.3.3 Field Wiring: MDL340
Terminal | Connection Module Circuits Terminals  Field Wiring
1 Output 1
2 Output 2 ® @ || QllI
3 Output 3
4 Output 4 T —_—_— —‘i 3 o |Q3|
5 Output 5 l
; XY @5 | &—]
Sold State (O——{os}-
7 Output 7 : Relay | E‘ m
8 Output8§ | ———————— - . I—'-
9 Outputs 11 8 Other Circuits H@ N
common . o NC
(return) 3.0 @ @
=
10 No . .Q 10
connection @ [o1]
11 | Output9 @ '—'-le
12 Output 10 (D) [0l
=1
13 Output 11
14 | Output 12 @)—|os]
15 Output 13 (18) Q16
16 Output 14 @ H@ o
17 Output 15 NC
18 Output 16 ) . N
19 Outputs 9- 16 Figure182: Field Wiring MDL340
common
(return)
20 No
connection
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7.4 Output Module, 120/240 Vac16-Point Isolated:
IC694MDL350

The120/240 Vacl6-Point Isolated Outpuhodule, IC694MDL350, provides
sixteen individually-isolated output points. A high level of noise immunity
minimizes the need for external snubbers to protect the oytuts against
transient electrical noise on the power line. The outputs can control a wide
range of inductive and incandescent loads.

IC694MDL 34 SPJJF\JA;EI:; to operate the output loads must be provided with an external AC powe

1 4567
91C11121314

A DIP switch atthe rear dflodulegq sqgqcb rm qcjcar rf
Force Off or Holdhe Last State Module must be removed from the backplane
to set this switch.

This module can be used with a Bestyle (IC694TBB032), Extended Bestyle
(IC694TBB132), Springstyle (IC694TBS@2), or Extended Springstyle
(1IC694TBS132) Terminal Block. Extended terminal blocks provide the extra
shroud depth typically needed for field wiring to AC devicefefer to Chapter
17 for more information on Terminal Blocks. Terminal Blocks are ordete
separately.

Individually-numbered LEDs show the ON/OFF status of each output point. Thi
TB LED indicatethe presence of the removable Terminal Block. The TB LED is
green when the Terminal Block is present or red when the Terminal Block is nc
present. Thered bands on the door card indicate the MDL350 is a higloltage
module.

The IC694MDL350 module can be installed in any 1/O slot in BX3i system.

Module supports insertion into and removal from an RX3i Universal Backplane
which is under power. Refer tdHot Insertion and Removyabection2.6.4.1.

1
2

Figure183: IC694MDL350

Module cannot be used with a Series 930 PLC CPU.
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7.4.1 Specifications: MDL350

Rated Voltage 120/240 Vac

Output Voltage Range 741 265Vac (47 to 63 Hz), 120/249 Vacnominal

Outputs per Module 16 isolated

Isolation:

Field to Logic Side 250 Vaccontinuous; 1500 Vacfor 1 minute

Group to Group 250 Vaccontinuous; 1500 Vacfor 1 minute

Power Consumption 315 mA (with all outputs ON) from5Vdc buson the backplane

Diagnostics Fieldsideterminal block status reported to RX3i CPU

Output Current Per Point 2A maxat 30°C, 1A maxat 60°C

(Linear derating)
PerModule 5A max.at 30°C, 4A maxat 60°C

Output Characteristics

Inrush Current 20 Amps maximum for one cycle

Minimum Load Curent 10 mA per point

Output Voltage Drop 1.5 volts maximum

Output Leakage Current 2 mA maximum

On, Off Response Times 1/2 cycle maximum

Fuses No internal fusing.The wse of appropriate external fuses is

recommended for short circuit protection.

For product standards and general specifications, refer tb7.2.3.1.3Appendix A:
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7.4.1.1 Setting the Output Defaults

The DIP switch at the rear dflodule selects the default operation for the output circuits of this module.
Module must be removed from the backplane to set this switch. Note that there are two DIP switches on
Module. Only the upper switch is used for thimodule.

With the Outputs Default Mode switch in the

right (open) position, the outputs will turn off

whenever communication with the CPU is lost.

When the switch is in the left position, the

E outputs will hold their last programmed value
whenever communication with the CPU is lost.

Outputs Default DIP Switch

Closed (left) = Hold Last State
Open (right) = Force Off
Not Used V

Figure184: DIP Switch Setting MDL350

Backplane power and power to the outputs must be present to Holithe Last State. OtherwiseModule will
default outputs regardless of the DIP switch setting.

The Outputs Default Mode selection made with the DIP switch must match the selection made for this
feature in the software configuration of this module. If the two do not match, a warning message is
displayed in the fault tabk.
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7.4.2 Field Wiring: MDL350
Connection | Terminal | Field Wiring Terminals Field Wiring Terminal | Connection
Output 1 1 19 Output 9
ST TTR o) 20 ouiputs
Supply =0 @0 Supply
Output 2 3 9 @ 21 Output 10
Output 2 4 N . H ' 3 H C N 22 Output 10
Supply @ Supply
Output 3 5 (5 23 | Output 11

N H H N
gutpll.lt 3 6 @_@_ 24 ;)utplljt 11
upply upply
o4

Output 4 7 N e H g @ H N 25 Output 12
Output 4 8 . ‘ @ O 26 Output 12
Supply Supply
Output 5 9 N ‘ H . @ H ( ) N 27 Output 13
Output 5 10 28 Output 13
Supply @ HN Supply
Output 6 11 —( )—( :2) ( :D—CD— 29 Output 14
gltjjtptljt 6 12 30 glljtplljt 14
Ou[t)[?u)': 7 13 . . @ @ 31 Ou?;?u)': 15
Output 7 14 32 Output 15
Supply @FG—C— Supply
Output 8 15 NG @ @_ NG 33 Output 16
Output 8 16 @ @ 34 Output 16
Supply NC (8 — NC Supply
No 17 Figure185: Field Wiring MDL350 35 No
connection connection
No 18 36 No
connection connection

Discrete Output Modules
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7.4.3 Module Status Data: MDL350

Discrete output module IC694MDL350 provides sixteen bits of status data to the CPU in the assighveatiule
Status Reference location. By default, the configured length of this status area is 0. To access this data, the
length must be changed from 0O to 16.

Module uses the lower 11 input bits to report its status information to the RX3i CPU. It has the following
content:

Mot Used

Terminal Block Absent: 1=TE Absent, 0=TE Present

Madule /O Data Mot Ready: 1=Not Ready, O=Ready
Reserved (Internal Uset

—

[ | |
15 1w |1z|ef1a|w|o|e |7 |6 |5 a3 |2z|1]o0

Note thatthe senseofbi 7 gqgq gl tcprcb amkn_pcb r m knogreadymr f c p
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7.5 Output Module, 120/240 Vaclsolated, 2 Amp, 5-
Point: IC694MDL390

Figure186: 1IC694MDL390

Discrete Output Modules

The 120/240 Vac2 Amp Isolated Outpuhodule, IC694MDL390, provides
five isolatedoutput points, each with a separate common. Each output
circuit is isolated from the others relative to the AC power source. The
commons are not tied together insideModule. The output circuits can be
used on different phases of the AC supply or powered from the same

supply.

AC Power to operate the loads connected to the outputs must be suppliec
by the user.This module requirean ACpower source, it cannot be used witl
a DC power source.

Outputs are individually fused with a 3 Amp fuse. An RC snubber protects
each output against transient electrical noise on the power line. This
module provides a high degree of inrush current (gater than 10 times

the rated current) so the outputs can control a wide range of inductive anc
incandescent loads.

Individual numbered LEDs show the ON/OFF status of each output point.
The red LED (F) turns ON if an output fuse blows. The red bandslun t
label show that MDL390 is a higtvoltage module.

This module can be installed in any I/O slot in an RX3i systenshould be
configured as an 8point output module with programs referencing the
five least significant bits.

Module supports insertion into andremoval from an RX3i Universal
Backplane which is under power. Refer tdot Insertion and Removal
Section2.6.4.1.
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7.5.1 Specifications: MDL390
Rated Voltage 120/240 Vac
Output Voltage Range 85 to 264Vac, 50/60 Hz
Outputs per Module 5 (each output isolated from the others)
Isolation:

Field to Backplane (optical) |250 Vaccontinuous;

and to Frame Ground 1500 Vacfor 1 minute

Point to Point 250 Vaccontinuous; 1500 Vacfor 1 minute
Output Current 2 Amps maximum per point

5 Amps maximum per module at 45°C (113°F)

2 Amps maximum per module at 60°C (140°F) Maximum load
current depends on ambient temperature as displayed iRigure
187.

Output Characteristics

Inrush Current

25 Amps maximum for one cycle

Minimum Load Current

100mA

Output Voltage Drop

1.5 volts maximum

Output Leakage Current

3mA maximum at 120 Vac

6mA maximum at 240 Vac

On Response Time

1ms maximum

Off Response Time

1/2 cycle maximum

Power Consumption

110mA (all outputs on) from 5Vdc bus orthe backplane

Fuses (quantity 5)

3 Amps, part number 44A724627111. Refer toModuleFuse List
Section2.6.4.11 for more information.

For product standards and general specifations, refer t017.2.3.1.3Appendix A:

Discrete Output Modules
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7.5.2 Thermal Derating MDL390

Total Module Load
Current (Amps)

5 5 Amps

2 Amps

I I l l l
10°C  20°C 30°C 40°C 50°C 60°C

Ambient Temperature (°C)

Figure187: Thermal Derating CurveMDL390
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7.5.3 Field Wiring: MDL390
Terminal | Connection Module Circuits Terminals Field Wiring
1 No connection
2 Output 1 NC
return
3 No connection
4 Output 1
5 No connection
6 Output 2return
7 No connection
8 Output 2
9 No connection
10 Output 3
return
11 No connection
12 Output 3
13 No connection
14 Output 4
return
15 No connection
16 Output 4
17 No connection
18 Output 5
return Figure188: Field Wiring MDL390
19 No connection
20 Output 5

Discrete Output Modules
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7.6 Output Module, 12/24Vdc 2A Positive Logic 8-Point:

IC694MDL730

The 12/24vdc 2 Amp Positive Logic Outputmodule, IC694MDL730,
provides one group of eight outputs with a common power output
terminal. This module has positive logicharacteristics; it sources current
to the loads from the user common or positive power bus. The output
device is connected betwea the negaive power bus andModule output.
The output characteristics are compatible with a wide range of load
devices, such as motor starters, solenoids, and indicators.

Individual numbered LEDs show the ON/OFF status of each output point.

The red LED (F) turns ON if either of the fuses blows. A load must be
connected to the blown fuse for the indicator to light up.Module has two
5-Amp fuses with each fuse protecting four oytuts: the first fuse protects
Ali A4; the second fuse protects A% A8. The fuses are electrically
connected to the same common.

The blue bands on the label indicate that MDL730 is a leweltage module.

This module can be installed in any I/O slat an RX3i or Series 90 30
system.

Module supports insertion into and removal from an RX3i Universal
Backplane which is under power. Refer tdot Insertion and Removal
Section2.6.4.1.

DC power to operate the field devices is supplied by the user.

7.6.1 LEDs

Output Status Green |Outputis ON
(1-8)

OFF Output is OFF

OFF Fuses are OK
Fuse (F)

Red One or more of the fuses is blown

Discrete Output Modules

l
L)

IC694MDL

O

Figure189: IC694MDL730
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7.6.2 Specifications: MDL730
Rated Voltage 12/24 Vdc
Output Voltage Range 12 to 24 Vdc (+20%;15%)
Outputs per Module 8 (one group ofeight outputs)
Isolation 1500 volts betweenthe field-sideand logic side
Output Current? 2 Amps maximum per point
0 ?kng k_vgksk ncp dsgqgc r 4
2 ?kng k_vgksk ncp dsqgc r 3
Output Characteristics
Inrush Current 9.4 Amps for 10 ms
Output Voltage Drop 1.2-volt maximum
Off-state Leakage 1mA maximum
On Response Time 2ms maximum
Off Response Time 2ms maximum
Power Consumption 55mA (all outputs on) from 5Vdc bus on backplane
24 Maximum load current depends upon surrounding air temperature.
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7.6.3 Thermal Derating MDL730
1A per point
8
\ :
Total Module 5§ — 24 per point
Load Current
(amps)
4 = 4A

! ! ! !
10°C  20°C 30°C 40°C H°C  60°C

Am bient Temperature (°C)

Figure190: Thermal Derating Curve MDL730
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7.6.4 Field Wiring: MDL730
Field wiring connections toModule are made via the removable terminal assembly describdzelow.
Other Module Circuitry Terminals
Circuits 5A
J 0
Fuse for ci_:lﬂ‘ns:r 5A
Outputs 'rc“'ls:lg._m_o_.
AS-AB Fuse for
Outputs
Al-A4 Al
|_

il

Lt

@ G @E G @G e @G
CRORONCRCRORONORONO
Elgggaal

4
AT
AN \ T~
1pF
C?rrtﬁ:s e ¢
Figure191: Field Wiring MDL730
7.6.4.1 Terminal Assemblies

The MDL730 module has a special terminal assembly that is equipped with holding screws. These screws
prevent the terminal assembly to module connections from deteriorating in applications where the
controller is subject to severe vibration. To install these terminal assemblies, follow the standard installation
instructions in Chapter 17, then tighten the two holdirg screws to 8 to 10 iAbs (1 Nm).

Screw terminals accept two copper wires in the range AWG #22 (0.36 mjito AWG #16 (1.3 mni), or one
AWG #14 (2.1 mn?) copper 90°C (194°F) wire. Each terminal can accept solid or stranded wires, but the
wires into any given terminal must be the same type (both solid or both stranded) and the same size. Screw
torque is from 9.6in-Ibs to 11.5 inlbs (1.1 Nm to1.3 Nm).
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7.7 Output Module, 12/24Vdc 0.5A Positive Logic 8-
Point; IC694MDL732

IC694MDL7

: ’\
Q

Figure192: IC694MDL732

Discrete Output Modules

The12/24Vdc 0.5 Amp Positive Logic Outmodule, IC694MDL732, provides
one group of eight outputs with a common power output terminal. This
module has positive logic characteristics; it sources current to the loads
from the user common or positive power bus. The output device is
connected between the negative power bus and/odule output. The output
characteristics are compatible with a wide range of load devices, such as:
motor starters, solenoids, and indicators.

Powerto operate the field devices must be supplied by the user.

Individual numbered LEDs show the ON/OFF status of each output point.
There are no fuses on this module. The blue bands on the label show that
MDL732 is a lowvoltage module.

This module can be installed in any 1/O slot in an RX3i system.

Module supports insertion into and removal from an RX3i Universal
Backplane which is undepower. Refer toHot Insertion and Removebection
2.6.4.1.
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7.7.1 Specifications: MDL732
Rated Voltage 12/24 vVdc
Output Voltage Range 12 to 24 Vdc (+20%;15%)
Outputs per Module 8 (one group of eight outputs)
Isolation: Field to Backplane (optical) and to Frame | 250 Vaccontinuous;
Ground 1500 Vacfor 1 minute
Output Current 0.5 Amps maximum per point
2 Ampsmaximum per common
Output Characteristics
Inrush Current 4.78 Amps for 10 ms
Output Voltage Drop 1 volt maximum
Off-state Leakage 1mA maximum
On Response Time 2ms maximum
Off Response Time 2ms maximum
Power Consumption 50mA (all outputs on) from5Vdc buson the
backplane
For product standards and general specifications, refer tb7.2.3.1.3Appendix A:
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7.7.2 Field Wiring: MDL732
Terminal | Connection Module Circuits Terminals Field Wiring

1 DC+

2 Output 1

3 Output 2 :j

|—e

4 Output 3

5 Output 4 /\

6 Output 5

Other -4—e

7 Output 6 Circuits

8 Output 7

9 Output 8

10 Outputs 1-8

common (return)

11 No connection

12 No connection

13 No connection Figure193: Field Wiring MDL732

14 No connection

15 No connection

16 No connection

17 No connection

18 No connection

19 No connection

20 No connection
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7.8 Output Module 125Vdc, 1 Amp, 6-Point Isolated
Positive/Negative: IC694MDL734

The125Vdc 1 Amp Positive/Negative Logic Outpatiule,
IC694MDL734, provides six isolated output points. Each output point
has a separate common terminal. This output module can be wired to
have either positive logicharacteristics so that it sources current to the
loads from the user common or positve power bus; omegative logic
characteristics so that it sinks current from the loads to the user
IC694MDL7 common or negative power bus. The output characteristics are
compatible with a wide range of load devices, such as: motor starters,
solenoids, and indicatas.

Power to operate the field devices must be supplied by the user.
External fusing is recommended. Two Amp loads can be driven by
wiring and driving two outputs in parallel.

Individual numbered LEDs show the ON/OFF status of each output
point. Thereare no fuses on this module. The red bands on the label
show that MDL734 is a higkvoltage module.

This module can be installed in any 1/O slot in &X3i system.

Module supports insertion into and removal from an RX3i Universal
Backplane which is under poer. Refer toHot Insertion and Removal
Section2.6.4.1.

Figure194: IC694MDL734
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7.8.1 Specifications: MDL734

Rated Voltage 125 Vdc

Output Voltage Range

+10.8 to +150 Vdc

Outputs per Module 6 (isolated)
Isolation:
Field to Backplane (optical) and to Frame Ground 250 Vaccontinuous;

1500 Vacfor 1 minute

Point to

Point

250 Vaccontinuous; 1500 Vacfor 1 minute

Output Current

1 Amp maximum per point

Output Characteristics

Inrush Current

7 Amps for 100 msat 2% duty cycle, using 2
outputs wired in parallel

Output Voltage Drop

1 volt maximum

Off-state Leakage

1mA maximum

On Response Time

7ms maximum

Off Response Time

5ms maximum

Power Consumption

90 mA (all outputs on) from5Vdc buson
backplane

For product standards and general specifications, refer tb7.2.3.1.3Appendix A:

Discrete Output Modules

247



N? AQwgr ckgE PV1g Qwqgrck K_I s _j Section 7
GFK2314Y May 2021
7.8.2 Field Wiring: MDL734
Terminal Positive Logic Connection Negative Logic Connection

1 Output 1 Output 1 return (DC+)

2 Output 1 return (DC+) Output 1

3 Output 2 Output 2 return (DC+)

4 Output 2 return (DC+) Output 2

5 No connection No connection

6 No connection No connection

7 Output 3 Output 3 return (DC+)

8 Output 3 return (DC+) Output 3

9 Output 4 Output 4 return (DC+)

10 Output 4 return (DC+) Output 4

11 No connection No connection

12 No connection No connection

13 Output 5 Output 5 return (DC+)

14 Output 5 return (DC+) Output 5

15 Output 6 Output 6 return (DC+)

16 Output 6 return (DC+) Output 6

17 No connection No connection

18 No connection No connection

19 No connection No connection

20 No connection No connection

Module Circuits Terminals

Field Wiring

Positive Negative
Logic Logic

Figure195: Field WiringMDL734

Discrete Output Modules
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Output Module, 12/24Vdc, 0.5 Amp, Positive Logic,
16-Point: IC694MDL740
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Discrete Output Modules

The12/24Vvdc 0.5 AmjPositive Logic Outpubodule, IC694MDL740,
provides sixteen output points in two groups of eight. Each group has a
common power output terminal. Module has positive logic characteridts;
it sources current to the loads from the user common or positive power
bus. Output devices are connected between the negative power bus and
Module terminals. The output characteristics of this module are
compatible with a wide range of load devices,uch as: motor starters,
solenoids, and indicators. Power to operate the field devices must be
supplied by the user.

Individual numbered LEDs show the ON/OFF status of each output point.
There are no fuses on this module. The blue bands on the labebshthat
MDL740 is a lowvoltage module.

This module can be installed in any I/O slot in an RX3i system.

Module supports insertion into and removal from an RX3i Universal
Backplane which is under power. Refer tdot Insertion and Removal
Section2.6.4.1.
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7.9.1 Specifications: MDL740

Rated Voltage 12/24 Vdc

Output Voltage Range 12 to 24 Vdc (+20%;15%)

Outputs per Module 16 (two groups of eight outputs each)

Isolation:

Field to Backplane (optical) and to Frame 250 Vaccontinuous;

Ground 1500 Vacfor 1 minute

Group to Group 250 Vaccontinuous;

1500 Vacfor 1 minute

Output Current 0.5 Amps maximum per point

2 Amps maximum per common

Power Consumption 110mA (all outputs on) from5Vdc buson the backplane

Output Characteristics

Inrush Current 4.78 Amps for 10 ms
Output Voltage Drop 1 volt maximum
Off-state Leakage 1mA maximum

On Response Time 2ms maximum

Off Response Time 2ms maximum

For product standards and general specifications, refer tb7.2.3.1.3Appendix A:
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7.9.2 Field Wiring: MDL740
Terminal | Connection Module Circuits Terminals Field Wiring
1 DC +
2 Output 1 ®
3 Output 2
4 Output 3
5 Output 4 J ::
6 Output 5 |—e _I
7 Output 6 —_
8 Output 7 A =
9 Output 8 1gf
10 Outputs 11 8
common (return) Other  «4—@ o
11 DC + Circuits
12 Output 9
13 Output 10
14 Output 11 +
15 Output 12 p—
16 Output 13 =
17 Output 14
18 Output 15
19 Output 16
20 Outputs 9-16
common (return) ) ) N
Figure197: Field Wiring MDL740
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7.10 Output Module, 12/24Vdc, 0.5 Amp, Negative Logic
16-Point: IC694MDL741

4567

91C11121314

o

Figure198: IC694MDL741

Discrete Output Modules

The12/24Vdc 0.5 Amp Negative Logic Outputdule, IC694MDL741,
provides sixteen output points in two groups. Each group has a common
power output terminal. This output module has negative logic
characteristics; it sinks current fron the loads to the user common or
negative power bus. Output devies are connected between the positive
power bus and the output terminals. The output characteristics of this
module are compatible with a wide range of load devices, such as: motor
starters, solenoids, and indicators. Power to operate the field devices mnius
be supplied by the user.

Individual numbered LEDs show the ON/OFF status of each output point.
There are no fuses on this module.

The blue bands on the label show that MDL741 is a leweltage module.
This module can be installed in any 1/O slot in &X3i system.

Module supports insertion into and removal from an RX3i Universal
Backplane which is under power. Refer tdot Insertion and Removal
Section2.6.4.1.
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7.10.1 Specifications: MDL741
Rated Voltage 12/24 Vdc
Output Voltage Range 12 to 24 Vdc (+20%;15%)
Outputs per Module 16 (two groups of eight outputs each)
Isolation:
Field to Backplane (optical) and to Frame Ground 250 Vaccontinuous;
1500 Vacfor 1 minute
Group to Group 250 Vaccontinuous;
1500 Vacfor 1 minute
Output Current 0.5 Amps maximum per point
2 Amps maximum per common
Power Consumption 110mA (all outputs on) from5Vdc buson
backplane
Output Characteristics
Output Voltage Drop 0.5 volts maximum
Off-state Leakage 1mA maximum
On Response Time 2ms maximum
Off Response Time 2ms maximum
For product standards and general specifications, refer tt7.2.3.1.3Appendix A:
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7.10.2 Field Wiring: MDL741

Terminal | Connection

Module Circuits Terminals Field Wiring
1 Outputs 1i 8
common (DC+) °
2 Output 1
3 Output 2
4 Output 3 |
5 Output 4 J +
6 Output 5 i
7 Output 6 L
8 Output 7 T 1eq
9 Output 8
10 DG Other ®
11 Outputs 9 16 Circuits
common (DC+)
12 Output 9
13 Output 10
14 Output 11 *
15 Output 12 [
16 Output 13
17 Output 14
18 Output 15
19 Output 16
20 DCi
Figure199: Field Wiring MDL741
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Output Module, 12/24Vdc 1A Positive Logic, 16-

Point with ESCP per Group: IC694MDL742

4567

91011121314

IC694MDL74

o
o
- -
o .
o<
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o
o
o
o
o
o
o -
N
o -

Figure200: IC694MDL742

Discrete Output Modules

The12/24vdc 1 Amp Positive Logic Electronic Short Circuit Protection (ES
Output module, IC694MDL742, provides sixteen output points in two
groups of eight. Each group has a common power output terminal. This
output mo dule has positive logic characteristics: it sourcemurrent to the
loads from the user common or positive power bus. @put devices are
connected between the negative power bus and the output terminals. The
output characteristics of this module are compatible with a wide range of
load devices, such as: motor starters, solenoids, and indicators.

Power to operate the fielddevices must be supplied by the user.

Individual numbered LEDs show the ON/OFF status of each output point.
There are no fuses on this module. The red LED (Fyliodule header
indicates electronic short circuit protection trips. The blue bands on the
label show that MDL742 is a lowoltage module.

This module can be installed in any I/O slot in &X3i system.

Module supports insertion into and removal from an RX3i Universal
Backplane which is under power. Refer tdot Insertion and Removal
Section2.6.4.1.
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7.11.1 Electronic Short-Circuit Protection (ESCP)

Module MDL742 has two Electronic Short Circuit Protection circuits. The first circuit protects point4d. 8
and the second protect points 9 to 16 Module electronically monitors the common signal for each group. If
a shortcircuit occurs,Module turns off the output points in that group, and turns on the red LED (F). The
point LEDs do not turn off. Electronic Short Circuit Protection does not prevent individual outputs from
exceeding their ratings, but it protectsModule in case of a shorcircuited load. Electronic Short Circuit
Protection is reset by cycling the 12/24Vdc user power todule.

7.11.2 Specifications: MDL742

Rated Voltage 12/24 Vdc

Output Voltage Range 12 to 24 Vdc (+20%515%)

Outputs per Module 16 (two groups of eight outputs each)
Isolation:

Field to Backplane (optical) and to Fram¢ 250 Vaccontinuous;

Ground 1500 Vacfor 1 minute

Group to Group 250 Vaccontinuous; 1500 Vacfor 1 minute
Output Current 1 Amp maximum per point

4 Amps maximum per goup at 50°C

3 Amps maximum per groupat 60°C

Maximum total load current depends on the ambient
temperature as displayed irFigure201.

Power Consumption 130mA (all outputs on) from5Vdc buson backplane
Output Characteristics

Inrush Current 5.2 Amps for 10 ms

Output Voltage Drop 1.2 volts maximum

Off-state Leakage 1mA maximum

On Response Time 2ms maximum

Off Response Time 2ms maximum

For product standards and general specifications, refer tb7.2.3.1.3Appendix A:
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7.11.3 Thermal Derating: MDL742

Total Module Load
Current (Amps)

4 Amps per Group

8 &

N 3 Amps per Group
6 — | A

I

I
4 |

I

I
2 | I

I

I

[

| | | | |

10°C 20°C 30°C 40°C 50°C 60°C
Ambient Temperature(°C)

Figure201: Thermal Derating Curve MDL742
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7.11.4 Field Wiring: MDL742
Terminal | Connection Module Circuits Terminals Field Wiring
1 DC +
2 Output 1 °
3 Output 2
4 Output 3
5 Output 4 J
6 Output 5 | *
7 Output 6 —
8 Output 7 22
9 Output 8
10 Outputs 1i 8
common Other ESCP
(return) Circuits
11 DC +
12 Output 9
13 Output 10
14 | output11 1+
15 Output 12 _—
16 Output 13
17 Output 14
18 Output 15
19 Output 16
20 Outputs 9- 16
common Figure202: Field Wiring MDL742
(return)
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7.12 Output Module, 5/24Vdc (TTL) Negative Logic, 32
Point: IC694MDL752

4567

91011121314

1C694MDL752

202122 2324

2627 28

OUTPUT

5112/24 VDG
NEG LOGIC

Figure203: IC694MDL752

The5/24Vvdc (TTL) Negative Logic Outpwdule, IC694MDL752, provides thirty
two discrete outputs arranged in four isolated groups of eight. Each group has its
own common. The outputs ae negative logic or sinkingtype outputs (the ON
state for a point results in an aive low output).

Module has two modes of operation. In TTL mode, the outputs can switch loads
across +53/dc (£5%) and are capable of sinking a maximum current of 25mA per
point. In 12/24V mode, the ouputs can switch loads over the range of +12 te
24Vdc (+20%;15%) and are capable of sinking a maximum current of 0.5A per
point.

There are two pins on the I/O connectors for each group common. Each pin has ¢
current-handling capacity of 3 Amps. It isscommended that connections be

made to both pins when connecting the common; however, it is required for high
current applications (between 3 and 4 Amps).

Each group can be used to drive different loads. For exampldpdule can drive TTL
loads, 12vdcloads, and 24vdc loads on different groups. It is important to
consider the effects of electrical noise when mixing TTL and inductitgpe loads.

Each point has an internal pullup resistor. The resistor passively pulls up the
output to the user positive side mwer input (typically +5V for TTL mode) when the
output point FET is OFF, providing a high logic level for TTL applications. All 32
outputs are forced OFF when the CPU is stopped.

Power to provide current to the loads must be provided by the usefodule also
draws a minimum amount of power from the user supply to provide gate drive to
the output devices

Backplane isolation between thdield-side and logic side is provided by optooupler on Module. No special
fault or alarm diagnostics are reported. Indidual numbered LEDs show the ON/OFF status of each output.

This module can be installed in any I/O slot in an RX3i system.

Module supports insertion into and removal from an RX3i Universal Backplane which is under power. Refer to
Hot Insertion and Remov&bection2.6.4.1.

Discrete Output Modules
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Specifications:MDL752

Rated Voltage

5, and 12 through 24Vdc, negative logic
(active low)

Output Voltage Range

4.75t0 5.25 Vdc (TTL mode)
10.2 to 28.8 Vdc (12/24V mode)

Outputs per Module
Isolation:

32 (four groups of eight outputs each)

Field to Backplane (optical) and to
FrameGround

250 Vaccontinuous;
1500 Vacfor 1 minute

Group to Group

50 Vaccontinuous; 500 Vacfor 1 minute

Output Current

25mA per point (maximum in TTL mode)
0.5 Amps per point (maximum in 12/24V mode); with 4 Amps
maximum per group and 3 Amps maximum pegroup common pin

Power Consumption

260mA (maximum) from 5Vdc buson backplane;
(13mA + 3 mA/point ON + 4.7 mA/LED)

12 mA (maximum) per group from user supply
at 5Vdc and all eight outputs in group ON

25 mA (maximum) per group from usersupply
at 12vdc and all eight outputs in group ON

44 mA (maximum) per group from user supply
at 24Vdc and all eight outputs in group ON

Output Characteristics

Inrush Current

4.6 Amps for 10ms

Oni state (active low)

0.4 Vdc (maximum in TTimode)

Voltage Drop

0.24 Vdc (maximum in 12/24V mode)

Off-state Leakage Current

0.1mA maximum

On Response Time

0.5ms maximum

Off Response Time

0.5ms maximum

For product standards and general specifications, refer tb7.2.3.1.3Appendix A:

Discrete Output Modules
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7.12.2 Field Wiring: MDL752

Connections to the output circuits are made from the load devices to two male 24in D-connectors (Fujitsu
FCN 365P024i AU) on the front ofModule.

The connectors onthis module can be connected directly to field devices using a cable having a mating
female connector on one end and stripped and tinned wires on the other end. You can purchase a pair of pre
wired cables, catalog numbers IC693CBL327 and IC693CBL328 ollduaables. Refer Chapter 17 of this
manual for more information.

Connections can also be made a pair of cables with connectors on each end. These cables corviedtle
with DIN-rail mounted terminal blocks as described in Chapter 17.

Figure204: Field Wiring Pinouts MDL752
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7.12.3 Typical Connections: MDL752

7 XVIN
10K ! Contactor
VAN | H Coil +
+ /'\ | (User Load) — 24V
~ PTx -
I
,_
Iﬁ | [
' \lj XCOM
I
M
| xVI
Q- - - - - -—- - - - - = 1
: | COMXx |
A | I S AN |
| .
! RXs NV AV = sy
| | TTLINPUT | ‘T
O Al_ |
* \lj PTx <I>_\/\/\/ |
:_ | CINe
—— OI XCOM
I
\l’ XVIN *
|
AN 10K | User +
| TTL Input — 5V
1 s
+ \|’ PTx '
,_
I I
[ ®

Figure205: Typical Connections Diagram MDL752
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7.13 Output Module, 12/24Vdc, 0.5A Postive Logic, 32-
Point: IC694MDL753

The12/24Vdc 0.5A Positive Logic Outpubdule, IC694MDL753, provides
thirty -two discrete outputs in four isolated groups of eightEach group has
its own common. The outputs are positive logic or sourcing type outputs;
910111213 14 they switch the loads on the positive side of the power supply, and supply
current to the load. The outputs can switch user loads over the range of +1.
to +24Vdc (+20%,-15%) and can source a maximum current of 0.5 Amps pe
point. There are two pins on the 1/O connectors for each group common.
Each pin has a current handling capéy of 3 Amps. It is recommended that
connections be made to both pins when connecting the common; however,
it is required for high-current applications (between 3 and 4 Amps).

4567

202122 2324

2627 28

OUTPUT Each group can be used to drive different loads. For example, three groups

12124 VDC might drive 24Vdcloads, while the fourth was reserved for driving 12Vdc
POS LOGIC loads.

Power to provide current to the loads must be provided by the useklodule
also draws a minimum amount of power from the user supply to provide
gate drive to the output devices.

Backplane isolation between thefield-sideand logic side is provided by
optocouplers on Module.

All 32 outputs are forced OFF when the CPU is stopped. No special fault or
alarm diagnostics are reported. Individual numbered LEDs show the ON/OF
status of eat output.

This module can be installed in any I/O slot in an RXgstem.

Module supports insertion into and removal from an RX3i Universal
Backplane which is under power. Refer tdot Insertion and Removebection
2.6.4.1.

Figure206: IC694MDL753
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7.13.1 Specifications: MDL753
Rated Voltage 12 through 24 Vdc, positive logic
Output Voltage Range 10.2 to 28.8 Vdc
Outputs per Module 32 (four groups of eight outputs each)
Isolation:
Field to Backplane (optical) and to 250 Vaccontinuous;
Frame Ground 1500 Vacfor 1 minute
Group to Group 50 Vaccontinuous; 500 Vacfor 1 minute
Output Current 0.5 Amps per point with 4 Amps maximum per group
and 3 Amps maximum per group common pin
Power Consumption 260 mA (maximum) from5Vdc buson backplane;
(13mA + 3mA/point ON + 4.7mA/LED)
16.5mA (maximum) per group from wser supply
at 24Vdc and all eight outputs in group ON
9.6mA (maximum) per group from user supply
at 12Vdc and all eight outputs in group ON
Output Characteristics
Inrush Current 5.4 Amps for 10 ms
Oni state Voltage Drop 0.3vdc
Off-state Leakage Current 0.1mA maximum
On Response Time 0.5ms maximum
Off Response Time 0.5ms maximum
For product standards and general specifications, refer tt7.2.3.1.3Appendix A:
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7.13.2 Field Wiring: MDL753

Connections to the output circuits are made from the load devices to two male 24in D-connectors (Fujitsu
FCN 365P024i AU) on the front ofModule. The connectors on this module can be wired directly to field
devices using a cable having a mating female coactor on one end and stripped and tinned wires on the
other end. You can purchase a pair gire-wired cables, catalog numbers IC693CBL327 and IC693CBL328 or
build cables. Refer to Chapter 17 of this manual for more information.

Connections can also be maela pair of cables with connectors on each end. These cables conndadule
with DIN-rail mounted terminal blocks as described in Chapter 17.

Figure207: Field Wiring Pinouts MDL753

If the total current is greater than 3 Amps for a group, use both\pins for the group by adding a second
wire (shown by dashed lines above).

7.14 Output Module, 12/24Vdc, 0.75A Positive Logic, 32-
Point with ESCP per Group: IC694MDL754
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Figure208: IC694MDL754
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The12/24Vdc, 0.75A Positive Logic ESCP Outpdule, IC694MDL754, provides
thirty -two discrete outputs in two isolated groups of 16. Each group has its own
common. The outputs are positive logic or sourcing type atputs; they switch
the loadson the positive side of the power supply, and supply current to the
load. The outputs can switch user loads over the range of +12Vtic+24Vdc
(+20%,-15%) and can source a maximum current of 0.75 Amps per point.

Each point tas electronic overcurrent/short circuit protection and generates an
individual fault if either condition exists. In addition to output driver faults being
sent back to theRX3icontroller, Module provides a loss of fieleside power fault,
ESCP point failw within a group, field terminal block ON/OFF status and a DIP
switch configuration mismatch fault.

Each group can be used to drive different loads. For example, one group might
drive 24Vdcloads, and the other could drive 1¥dc loads. Power for the loads
must be provided by the user.

A DIP switch at the rear dflodule is used to select the outputs default mode:
Force Off or Hold Last Stateviodule must be removed from the backplane to set
this switch.

This module can be inddlled in any 1/O slot in an RX3lystem. Module supports
insertion into and removal from an RX3i Universal Backplane which is under
power. Refer toHot Insertion and Removy&bection2.6.4.1.

Module supports firmware upgrades using the WinLoader software utility (if the
host CPU has a sml port) or using a Webbased tool §f the host CPU has no
serial port). Instructions are included with the firmware upgrade ki¢3

Thismodule can be used with either a Bostyle (IC694TBB032) or Springtyle
(1IC694TBS032) front Terminal Block (Refer to Chapt#&7). The Terminal Block is
ordered separately.

The blue bands on the label show that MDL754 is a lexeltage module.

Module cannot be used wth a Series 9630 PLC CPU.
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7.14.1 Electronic ShortCircuit Protection (ESCP)

C_af msrnsr nmgcteamhpmggbégnpmecpdr gml _ andgyegr mtcpasppec
temperature. The fault is present until the condition that caused the fault is removed or the faulted point is

turned off. After the fault condition is removed the output driver automatically sets the output to the state it

was in before the faul occurred.

Each output point provides transient voltage protection to clamp high voltages at or belowVdc. Reverse
voltage protection is provided for field power inputs.

7.14.2 LEDs: MDL754

Thirty-two green/yellow LEDs orModule indicate
i ceE s1 Outputs 11 16 Power Present the ON/OFF status of points 1 through 32. These
9 1C11121314 .

2 Outputs 17 i 32 Power Present LEDs are green when the corresponding outputs are
on, and yellow if the outputs are faulted. They are
off when the corresponding outputs are off.

17 221 "
2€27 303132 Terminal Block Present

Figure209: LEDLayout MDL754

Two green/yellow LEDs indicate the presence of field power to each of the isolated output groups. They are
green if field power is within limits. They are yellow if a point fault exists within their group. And they are off
when field power is absent oputside operating limits.

The red/green Terminal Block LED is green when the removable terminal block of this module is locked in plac
It is red when the terminal block is not locked. The Terminal Block LED blinks if there is armemoverable module
fault. Module also sends arAddition of Terminal Bloosr Loss of Terminal Bloakessage to the RX3i CPU to report
the Terminal Block status.
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7.14.3 Specifications: MDL754

Rated Voltage 12/24 Vdc, nominal
Output Voltage Range 10.2Vvdc to 0 Vdc
Outputs per Module 32 (two isolated groups of 16 outputs each)
Isolation:
Field to Backplane (optical) and to Fram| 250 Vaccontinuous;
Ground 1500 Vacfor 1 minute
Group to Group 250 Vaccontinuous; 1500 Vacfor 1 minute
Output Current 0.75 Amps per point
Power Consumption 300 mA (maximum) from5Vdc buson backplane;
Thermal Derating No derating at 24Vdc.
At 30 Vdc, outputs are derated above 42 degrees C as displaye
in Figure 210.

External Power Supply
Rated Voltage +12Vdc to +30 Vdg 12/24Vdc nominal

Module does not provide isolation between external power and
I/0 points. Isolation can be achieved through the use of an
isolated external power supply.

External Power Supply Current Require( Module versioni CC and later: 72 mA/grop with all outputs
(not including load current) commanded Off, 132 mA/group with all outputs commanded
ON.

Module versioni BC and earlier: 72 mA/group with all outputs
commanded OFF, 100 mA/group with all outputs commanded

ON.
Output Characteristics
Inrush Current 3 A supplied for 10ms without ESCP trip
Output Voltage Drop 0.3 Vdc maximum
Steady-state overcurrent trip 5 A typical per point
Output Leakage Current 0.1 mA maximum
On Response Time 0.5 ms maximum
Off Response Time 0.5 ms maximum
Protection Short-circuit protection, over-current protection, over-

temperature protection, all with auto-recovery.
For product standards and general specifications, refer tb7.2.3.1.3Appendix A:

Discrete Output Modules 268



N?AQwqgr ckgE PV1lg Qwqgrck K_1Is _j Section 7
GFK2314Y May 2021

7.14.4 Thermal Derating: MDL754

Number of Outputs ON
/ 24VDC
32 32 Outputs On
|
|
24 — |
|
30 vDC
l L~
| Vs
16 — :
|
| 12 Outputs On
] |
8 |
|
| 42°C
I I I [ I

10°C  20°C 30°C 40°C 50°C ©60°C

Ambient Temperature (°C)

Figure210: Thermal Derating Curve MDL754
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7.14.5 Output Defaults: MDL754

The DIP switch at the rear dflodule selects the default operation for the output circuits of this module.
Module must be removed from the backplane to set this switch. Note that there are two DIP switches on
Module. Only the upper switch is used for module IC694MDL754.

With the Outputs Default switch in the right
(open) position, the outputs mode is set to
Force Off. In this mode, the outputs will go to
zero whenever communication with the CPU
is lost When the switch is in the left position,
the Outputs Default mode is set to Hold Last
State. In this mode the outputs will retain
their last programmed value whenever
communication with the CPU is lost, and field
power is present.

Outputs Default DIP Switch
Closed (left) = Hold Last State
Open (right) = Force Off
Not Used for IC694MDL754 ﬁ

Figure211: DIP Switch Settings MDL754

The Outputs Defaultselection made with the DIP switch must match the selection made for this feature in
the software configuration of this module. If the two do not match, aModuleOutputs Default Mode
Configuration Mismatclfiault occurs.

The following table summarizes theoperation of Outputs Default mode with and without backplane power
and field (external) power.

Backplane | Field | Outputs Default | Operation
Power Power
On On Force Off or Normal Operation. If module fault detected, outputs are set to
Hold Last State | zero.
On Off Force Off or Module detects loss of field power, communicates fault to CPU
Hold Last State | while setting outputs to Off state. After field power is restored,
the outputs are held in Off state untiModule receives new
output data from the CPU Point LEDs indicate desired output
without field power.
Off On Force Off Module detects loss of communications and turns off the
outputs within 400ms. LEDs are off.
Hold Last State | Module detects loss of communications and holds outputs on
their last states until the CPU sends new output data. LEDs are
off
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7.14.6 Field Wiring: MDL754
Connection Terminal Field Wiring Terminals Field Wiring Terminal | Connection
Output 1 1 (D (19 19 Output 17
Output 2 2 () (0 20 Output 18
Output 3 3 (3) (2 21 Output 19
Output 4 4 (4) (22 22 Output 20
Output 5 5 9 @ 23 Output 21
Output 6 6 24 Output 22
Output 7 7 ﬁ 25 Output 23
Output 8 8 @ 26 Output 24
Output 9 9 @) 27 Output 25
Output 10 10 Q10 @ @ 28 Output 26
Output 11 11 Q11 @ @ @ 29 Output 27
Output 12 12 QL2 @ @) 30 Output 28
Output 13 13 Q13 @ @ 31 Output 29
Output 14 14 QL4 @ @ 32 Output 30
Output 15 15 15 @ @ @ 33 Output 31
Output 16 16 Q16 @ e, 34 Output 32
DC+for1-16 | 17 t—O) ®&——+ 35 EZC +lordr
DC for 1-16 18 Figure212: Field Wiring MDL754 36 DC for 17-32

Discrete Output Modules
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7.14.7 Module Status Data: MDL754

Module can optionally report sixteen bits of status data to the CPU. To access this data, the length must be
changed from 0 to 16. It has the following content:

Hold Last State DIP Switch: 1 = Hold Lost State Enabled,
0 = Farce Off Enabled
ESCP Foult Group 2: 1=ESCP Fault, O=no ESCP Foult
Field Power Group 2: 1=below limit, O=at or above limit
ESCP Foult Group 1: 1=ESCP Faoult, O=no ESCP Foult
Field Power Group 1: 1=below limit, O=at or above limit
Terminol Block Absent: 1=TB Absent, 0=TB Present
— Reserved (Internal Usel

| I
15 |1 |11z |1w]|9 |8 |7 |6 |s5|4|2]|z][1]|0

Status bit 15 indicates the state of the Output Default DIP switch of this modul&odule configuration
should be set to match the DIP switch, as discussed earlier in this section.

7.14.8 ESCP Status Data: MDL754

Module can optionally report the ESCP fault status of the outputs in input bits-031. By default, the length of
this data area is 0. To access thilata, the length must be changed from 0 to 32. The ESCP fault can be
identified using the ESCP status bits:

Output ESCP Status Bits

Output Group 1 Output Group 2

0-15 16-31
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7.15 Output Module, 12/24Vdc, 0.5A Positive Logic, 32-
Point with ESCP per Group: IC694MDL758

The 12/24Vdc, 0.5A Positive Logic Output module with ESCP per group,
IC694MDL758, provides thirtytwo discrete outputs in two isolated groups of 16.
Each group has its ownammon. The outputs are positive logic or sourcingtype
outputs; they switch the loads on the pogive side of the power supply, and supply
current to the load. The outputs can switch user loads over the range of +12 to
+24Vdc (+20%,-15%) and can source a maximumurrent of 0.5 Amps per point.

Each group has electronic short circuit protection and generates a fault if any
output in the group is in a short circuit condition.Module provides an ESCP failure
status within a group back to the RX3i controller. In addition to thisMiodule
provides a fault on loss ofield-side power within a group.

Each group can be used to drive different loads. For example, one group might dri
24Vdc loads, and the other couldirive 12Vdc loads. Power for the loads must be
provided by the user from an isolated source.

This module can be used with either a Bestyle (IC694TBB032) or Springtyle
(1C694TBS032) front Terminal Block (Refer to Chapter 17). The Terminal Block is
ordered separately.

The blue bands on the label show that MDL758 is a leweltage module.

This module can be installed in any I/O slot in an RX3i system.

Module supports insertion into and removal from an RX3i Universal Backplane
which is under power. Redr to Hot Insertion and Removebection2.6.4.1.
Figure213: IC694MDL758
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7.15.1 Electronic ShortCircuit Protection (ESCP)

C_af msrnsr epmsmnmpEmtgd keadqg nipgojccar gml e gl gr gf mpr agr
condition that caused the fault is removed or the faulted group is turnedff. After the fault condition is
removed the output driver automatically sets the output to the state it was in before the fault occurred.

Each output point provides transient voltage protection to clamp high voltages at or belowVdc.

7.15.2 LEDsSMDL758

45617
Qutput
Status 91011121314 } ESCP Fault Status LEDs

0K — Module OK LED

riyi| 303132

Figure214: LED Layout MDL758

Thirty-two green LEDs to show the status of the corresponding output channels

Output Status GREEN Output is ON
(1-32)

OFF Output is OFF

Two bi-color LEDs show the fault status of the two output channel groups:

A S1 corresponds to fault condition on channels 1-16;

A S2 corresponds to fault condition on channels 17-32.

ESCP Status GREEN Groupx Outputs are Normal
(S1-s2)

RED GroupxOutputs have ESCP fault

A single green LED shows the status of module power from backplane.

Module Status GREEN Module power OK
(OK)

OFF Module power not available
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7.15.3 Specifications: MDL758

Rated Voltage 12Vdc through 24Vdc, positive logic

Output Voltage Range 10.2Vdc to 28.8Vdc

Outputs per Module 32 (two groups of sixteen outputs each)

Isolation

Field to Backplane (optical) and to| 250 Vaccontinuous; 1500 Vacfor 1 minute

FrameGround

Group to Group 50 Vaccontinuous; 500 Vacfor 1 minute

Output Current 0.5 Amps per point with 8 Amps maximum per group without ESCP
UL Approved Load Ratings trip

0.5 Amps per point pilot duty

0.5 Amps per point resistive

Power Consumption 250 mA (maximum) from5Vdc buson backplane

33mA (maximum) per group fromuser-suppliedisolated 24Vdc with
all sixteen outputs in group ON

20mA (maximum) per group fromuser-suppliedisolated 12Vdc with
all sixteen outputs in group ON

Output Characteristics

Inrush Current 5.4 Amps for 10 ms without ESCP trip

On-state Voltage Drop 0.3vdc

Off-state Leakage Current 0.1mA maximum

On Response Time 0.5ms maximum

Off Response Time 0.5ms maximum

Installation Environment Qsppmsl bgle ?2gp 4.EA k_vgksk?9

For use in Pollution Degree 2 environments only
For product standards and general specifications, refer tb7.2.3.1.3Appendix A:

7.15.4 Module Data: MDL758

Module MDL758 uses sixteen input bits and thirtgwo output bits to exchange status and filter information
with the RX3i CPU. The memory types and offsets for this dateeaelected in the hardware configuration for
Module.
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7.15.4.1 Input Data: MDL758

Module uses sixteen input bits to report its status information to the RX3i CPU. It has the following content:

Reserved

ESCP Fault Group 2: 1=ESCP Fault, O=no ESCP Fault
Field Power Group 2: 1=below limit, O=ot or abowve limit
\ ESCP Fault Group 1: 1=ESCP Fault, O=no ESCP Fault

Field Power Group 1: 1=below limit, O=ot or abowve limit
I—Reserued {internal Use)

| | I
15 |14 [ 12 12 | 11 | 10 9 & 7 & 5 4 3 z 1 0

7.15.4.2 Output Data: MDL758

Module receives thirty-two bits of output data from the RX3iCPU, one bit per output point. Bit O determines
the state of Output 1; bit 31 determines the state of Output 32.
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—

7.15.5 Field Wiring: MDL758

Field wiring connections toModule are made via the interposing quickconnect (TBQC) terminal assembly
(Refer to Chapterl7):

Connection Terminal Field Wiring Terminals Field Wiring Terminal | Connection
Output 1 1 D @ 19 Output 17
Output 2 2 ) @ om) 20 Output 18
Output 3 3 (7] @ @ @ 21 Output 19
Output 4 4 — 22 Output 20
Output 5 5 L2 @ & 020 23 Output 21
Output 6 6 ® 24 Output 22
Output 7 7 25 | Output 23
Output 8 8 D 26 | Output 24
Output 9 9 (29 27 Output 25
Output 10 10 28 Output 26
Output 11 11 Q10 (19 29 Output 27
Output 12 12 Q11 (1) 30 Output 28
Output 13 13 Q12 1 Y 31 Output 29
Output 14 14 Q13 (D) 32 Output 30
Output 15 15 QL4 @) . Q3] 33 Output 31
Output 16 16 Q15 ® @ Qa1 34 Output 32
DC+ for 1- 16 17 16 ® @ 35 DC+ for 17-32
DC for 1-16 18 +; @ : L 36 DC-for 17 - 32
i
Figure215: Field Wiring MDL758
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7.16 Output Module, 24/125Vdc, 2A Positive Logic, 16-
Point with ESCP & Diagnostics: IC695MDL765

The 24/125Vdc 2A Smart Digital Output module, IC695MDL76%rovides sixteen i uee s
discrete outputs in two isolated groups of 8 outputs. Each group of 8 dputs is R o sgmanmmgn
referenced to an isolated common, providing groupto-group isolation. Module -
uses 24/dc or 125Vdc.

S2

The outputs are positive logic or sourcingype outputs; they switch the loads on
the positive side of the power supply, and supply current to the load. The output:
can switch user loads over the ranges of +¥8lc to +30 Vdcor 105Vdcto 132Vdc
and can source a maximum current of 2 Amps per point.

Power for the laads must be provided by the user.

The field status LEDs (S1 and S2) indicate whether the external ¥a4 or
+125Vdc power supply is present and above the minimum level, whether faults
are present, and whether the terminal block is locked into placélodule also logs
an Addition of Terminal Bloak Loss of Terminal Blookessage to the /O fault
table to report the terminal block status.

Each point has electronic short circuit protection (ESCP) that shuts down an
output and generates an individual fait if capacitive or incandescent surge
current exceeds 10amps, or if it exceeds 2 amps for more than 1fs. In addition
to output driver faults being sent back to the RX3tontroller, Module provides a
loss offield-side power fault, ESCP point failure whin a group and field terminal
block ON/OFF status.

A Output Pulse Test Capability Figure216:
IC695MDL765

Features of the Smart Digital Output module include:

A Output Hold Last State or Default
Additional Diagnostics include:

A Over temperature

A Failed Switch Detection

A Overload Detection and Shutdown

A No-load Detection

This module can be used with either a Bestyle (IC694TBB032) or Springtyle (IC694TBS032) front Terminal
Block (Refer to Chapter 17). The Terminal Block is ordered separately.

The red bands on the label show that the MDL765 is a higbltage module.
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This module can be installed in any 1/O slot in an RX3i system.

Module supports insertion into and removal from an RX3i Universal Backplane which is under power. Refer to
Hot Insertion and Removyébection2.6.4.1.

Module supports firmware upgrades using the WinLoader software utility (if the host CPU has a serial port) or
using a Webbased tool {f the host CPU has no serial pQrtinstructions are irtluded with the firmware
upgrade kit.2®

7.16.1 Electronic ShortCircuit Protection (ESCP)

Each output point provides protection against overcurrent, shortircuit and overtemperature. The fault is
present until the condition that caused the fault is removed and the faulted point is turned off.

Each output point provides transient voltage protection to clamp high voltages at or below 136dc.
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7.16.2 LED Operatbn: MDL765

The 16 green/amber channel status LEDs dodule
1234567 17 16

:T o 1011 12 13 14 Channel Status indicate the ON/OFF status of points 1 through 16.

52 Module OK LED indicates module status. The field status

LEDs (S1 and S2) indicate whether the external +24Vdc or

+125Vdc power supply is present and is above the

Figure217: LED Layout MDL765 minimum level, whether faults are present, and whether
the terminal block is locked into placeModule also logs an
Addition of Terminal Bloak Loss of Terminal Blookessage
to the 1/O fault table to report the Terminal Block status.

LED Function LED Indications
Name
OK Module status Off: Module is not receiving power from the RX3i backplane dviodule

has failed sekHtest.

Solid green:Module OK and configured.

Blinking green:Module has not received configuration from the CPU. If
configuration is not successfulModule will continue to blink in this mode.
Amber: Module hardware watchdog timeout.

Blinking amber:Module internal error. Record the blink pattern and
contact technical support.

1i 16 Channel status Off: Output is off

Green:Output is on

Amber: Output fault

S1, S2 | Terminal block and | Off: Terminal block present and field power nopresent

field power status | Green:Terminal block and field power present

Red:Terminal block not present or field power error. Field power errors
include detecting 125Vdc when configured for 24Vdc or detecting only
24Vdc when configured for 125Vdc.

Note: The OK, S1 ath S2 LEDs blink green in unison whéhodule is in firmware updatemode.
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7.16.3 Specifications: MDL765

Field Power Voltage (24V nominal 1/0),\V 18 to 30 Vdc

Field Power Voltage (125V nominal I/O), Y 105 to 132Vdc

Ripple Voltage, Field Power 10%Vpp

Outputs per Module 16 (two isolated groups of 8 outputs each)
Isolation
Field to Backplane
Continuous 250 Vac
For 1 minute 1500 Vac
Group to Group
Continuous 250 Vac
For 1 minute 1500 Vac
Backplane Power Consumption
+3.3vdc 152mA
+5.1vdc 540mA

Thermal Derating

None required with output currents of 1 amp per
channel. For 2 amps per channel, refer to
Figure218: Thermal Derating Curve MDL765

Continuous Output Current per Point

Refer toOutput Load Ratings: MDL765

Output Characteristics

Peak Inrush Current

10A supplied for 10ms without ESCP trip

Output Leakage Current

1mA maximum

Group Output Current at 35C ambient

8A maximum

Module Output Current at 35 C ambient

16A maximum

enabled

Sourcing Circuit Output On Voltage (Vin-2) to Vin
(IOUT= 2A)
Minimum Load Current with neload detection 50 mA

On Response Time

1ms maximum

Off Response Time

1ms maximum

Maximum Switching Frequency

Refer toOutput Load Ratings: MDL7®&&low.

Protection

Short-circuit protection, overcurrent protection,
and overtemperature protection.
Over-temperature, short-circuit, and overcurrent
faults must be recovered by turning the point off
and backon.

For product standards and general specifications, refer tb7.2.3.1.3Appendix A:
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7.16.3.1 Output Load Ratings: MDL765

Resistive 2A at 132Vdc

2A at 0 Vdc

No external suppression components required.

Inductive (Pilot Duty) 0.6A at 132Vdc

For inductive loads greater thar2.2H, maximum switching frequency is
0.125Hz.

Overall maximum switching frequency: 1 Hz

No external suppression components required.

1.2A at D Vdc

For inductive loads greater than 0.8H, maximum switching frequency is
0.5Hz.

Overall maximumswitching frequency: 1 Hz

No external suppression components required.

Incandescent (Lamp) 0.75A at 132Vdc

0.75A at 3 Vvdc

No external suppression components required.

7.16.3.2 Thermal Derating: MDL765

With output currents of 1 amp per channel, ndemperature de-rating is required, and all channels can
operate within the entire Surrounding Air temperature range. With output currents of 2 amps per channel,
the number of active channels must be reduced as temperature increases, according to the foliog de-
rating curve.

/‘_‘1A per Channel

Maximum Number of 16

Active Channels ii -

13—
12 —
11—

10—
9 — 2A per Channel

7 —

5 —
4_
3—
1 —

| I | I |
10 20 30 40 50 55 60

Surrounding Air Temperature, °C

Figure218: Thermal Derating Curve MDL765
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7.16.4 Field Wiring: MDL765

Field wiring connections toModule are made to the interposing quickconnect (TBQC) terminal assembly, as
described inChapter 17.

Connection | Terminal Field Wiring Terminals Field Wiring Terminal | Connection
Output 1 1 Output 1 1 Output9  |— 19 Output 9
NC 2 © 20 | NC
Output 2 3 +—{oupuz |9 @ —{oupuo |4 21 | Output10
NC 4 @ @ 22 NC
Output 3 5 . @—{M_‘ 23 Output 11
NC 6 @ 24 NC
Output 4 7 , _< 25 Output 12
NC 8 26 NC
Output 5 9 . @) _‘ 27 Output 13
NC 10 28 NC
Output 6 11 Output 6 n _ 29 Output 14
NC 12 @ 30 NC
Output 7 13 31 Output 15
NC 14 @ 32 NC
Output 8 15 33 Output 16

Output8 | —(15) (33— Output 16
NC 16 34 NC
DC+ 17 DC+ DC+ 35 DC+
DG 18 —ET O: D: Tl 36 DG
18 36
DC- DC-
Figure219: Field Wiring MDL765
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7.16.5 Circuit Operation: MDL765

The two eight-circuit DC sourcing circuit groups have all output devices connected to the negative side of
the power supply (DCG). The sourcing circuit outputs provide power to the output devices. For sourcing
circuit outputs, an ON condition is logic 1 and an OFF condition is logic O.

Field Module
Connections | Circuitry
| DC+
Sourcing
Circuit

pevee < ()

Figure220: Circuit Detail MDL765
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7.16.6 Input and Output Data Formats: MDL765

7.16.6.1 Output Value Data: MDL765

The application uses these bits (one bit per output), beginning at the configure@utputs Reference Addrdes
write the commanded output values toModule.

7.16.6.2 Output Command Value Feedback Data: MDL765

Module uses these bits (one bit per output), beginning athe configured Output Command Reference Address
to report the output feedback data values.

7.16.6.3 Channel Diagnostic and Status Data: MDL765

Module can be configured to report channel diagnostic and status data to the CPU. The CPU stores this data
at the Diagnosic Reference Addressnfigured for this module. Use of this feature is optional.

The data for each channel occupies two words whether the channel is used or not.

Note: At least two sweeps must occur to clear the diagnostic bits: one scan to send the %&@ado Module

and one scan to return the %I data to the CPU. Because module processing is asynchronous to the controller
sweep, more than two sweeps may be needed to clear the bits, depending on the sweep rate and the point
at which the data is made availale to Module.

Channel Fault Detected: 1=Channel Foult jany chonnel), 0=MNo Channel Fault
—FReserved

|31|3ﬂ|29|23|2?|25|25 |2a|

Reserved

[ Pulse Test Complete*: 1=Pulse Test Complete, O=Pulse Test Incomplete
*This kit remains set until the coarresponding pulse test commoand kit is cleared

|23|22|21|2u|19|1a|1?|1ﬁ|

Channel Camm Error: 1=Caomm Error Detected, O=KNo Comm Errar

Reserved

Pulse Test Failed: 1=Pulse Test Failed, 0=MNo Pulse Test Failure

——Failed Switch: 1=Failed Switch Detected (any channell, 0=Mo Failed Switch Detected

|15|1a|13|12|11|1+:|| 9 |a|

Module Cver Termp: 1=At or Over Limit, 0=Below Temperature Limit
Ower Load: 1=0ver Load Detected, 0=No Over Load Detected

Short to Power: 1=5hort Detected, 0=MNo Short Detected

Open Wire: 1=0pen Wire Fault, 0=Mo Open Wire

—FReserved

[7le]s]e]3]2]1]o]
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7.16.6.4 Module Status Data: MDL765

Module can be configured to return two words of module status data to the CPU. The CPU stores this data in
the 32-bit ModuleStatusreference area configured for this module.

Reserved

Channel Foult Reported: 1=Channel Fault (any channel), O=Na Channel Fault
Loss of Field Power Group 2: 1=Loss of Power, 0=No Loss of Power

Loss of Field Power Group 1: 1=Loss of Power, O=No Loss of Power

Reserved

Pulse Test Failure: 1=Failure on any Channel, 0=No Failure Detected

Module Over Temp: 1=t ar Cver Limit, 0=Below Temperature Limit

Loss of Field Power: 1=Less of Power (1 or more groups), O=No Loss of Power
Terminal Block Present: 1=TB Present, 0=TB Absent

’iModule I/C Data Ready: 1=Ready, 0=Not Ready

|
31 ‘30

LI I ]

Jole]o]o]

1'3|9‘8‘?|6

7.16.6.5 Pulse Test Command Output Data: MDL765

Module uses these bits (one bit per output), bginning at the configured Pulse Command Output Reference
Addresgo command an ondemand pulse test. To ommand an onrdemand pulse test, the Pulse Test Enable
parameter for the channel must be set t&Enabled Manual

7.16.7 Diagnostics: MDL765

Module always peforms its standard diagnostic checks, plus one optional output diagnostidodule returns
current circuit diagnostics to %l bits for all circuits.

ForOvertemperature, Short Circuit, Failed Switch and Overload, the user must @essert the output %Q bit
to clear the error. The corresponding %l bit will be turned off within at least two CPU sweeps.

7.16.7.1 Over Temperature Diagnostics : MDL765

Each circuit has a buiitn thermal sensor. If the internal temperature exceeds the allowable limitlodule logs
an OVERTEMPRATURE fault in the 1/O fault table and turns off the circuit to protect its internal electronics.
The temperature must decrease below the allowable limit before the output can turn on again. This
diagnostic is always performed for all the outputs.

7.16.7.2 Short Circuit Diagnostics: MDL765

Output circuits are protected by a short circuit threshold sensor at the switching device. If the instantaneous
current on an output exceeds 10 ampsModule turns the output off within microseconds. Module will try to
restart the load; if two additional attempts are unsuccessful, the output circuit is forced off, aniflodule logs

a SHORT CIRCUIT fault in the 1/O fault table. To restore normal operation to output the cause of the current
surge must be removed, then the diagnostic mat be cleared from the CPU.

This diagnostic detects shorts across the load only. Also, systems with floating power supplies do not detect
shorts of 1/O points to ground because there is no return current path. Systems with power supplies
grounded on the negative side detect grounded output points as Short Circuit.

Discrete Output Modules 286



N? AQwgr ckgE PV1g Qwqgrck K_I s _j Section 7
GFk2314Y May 2021

Partial (high resistance) shorts may not draw enough current to be detected by the Pulse Test.

7.16.7.3 Failed Switch Diagnostics: MDL765

Module automatically monitors all circuits for several types of fdts, which may be reported as Failed Switch
diagnostics.

Failed Switch is reported if the switch state is not the same as the commanded state of the circhfodule
logs a FAILED SWITCH fault in the I/O fault table identifying the failed circuit. The logic state of the circuit is
set to OFF.

When an output fault occurs, the actual condition of the output switch is not known. If the output switch has
failed shorted (or closed), current flow is not interrupted whemodule forces the output state OFF. Action
external to Module must be taken to remedy the problem. The FAILED SWITCH fault can alert personnel or
cause program logic to be activated, possibly shutting off power tModule, I/O section, or process.

7.16.7.4 No Load Diagnostics: MDL765

Reporting for this diagnostic can be enabled or disabled fandividual outputs.

By default, outputs are configured to report NeLoad conditions. In this configuration, energizing the output
activates a noload current level. If the load does not continuously draw 50mA from the output circuit,
Module logs a NO LOADeult in the 1/O fault table. This diagnostic should be not be used for circuits on
which very small loads (small relays or indicating lamps) will draw less than 50 mA. To clear thd_biad
error, a load of at least 85mA must be applied to the output.

7.16.7.5 Overload Diagnostic: MDL765

In addition to the protection provided by the built-in Short Circuit detection, Overload Shutdown provides
further protection for output loads, field wiring, and switching devices connected to this module. If a load
exceeds 2 amps B continuously for 10ms Module turns the output off and logs an OVERLOAD fault in the
I/O fault table.

7.16.7.6 Under-Voltage Detection: MDL765

The field power supply on each group includes support for detecting supply voltages below the minimum
voltage for the sdected voltage standard. The fault can be disabled by group. Detecting the fault has no
impact on the state of the output control.

7.16.7.7 Output Pulse Test: MDL765

The Output Pulse Test is an optional diagnostic feature that exercises the output points to confithey can
be switched to a known state.

The pulse test attempts to switch the output from its Normal State to its Default State. For a load with a
Normal State of ON, the source output is pulsed OFF. For a load with a Normal State of OFF, the source
output is pulsed on. A fault is logged in the 1/O fault table if a failure is detected in the output point.
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Pulse Testing should remain enabled Module has loads that hold one state for long periods of timaynless
any load(s) are sensitive to pulses or imigtions of up to 16mslt should be disabled if the loads experienced
by this module will normally change state as the program executes. These will report faults during normal
operation, and do not need to be pulsed.

Pulse Test Selections: Pulse test freqiency
Output Default State / Output Normal State

7.16.7.7.1 On Demand Pulse Test: MDL765

To use this feature, the Pulse Test Enable parameter for the channel must be séEmabledManual.To
command a pulse test, set the Pulse Test Command bit for the channel{g)be pulse tested.

Module performs one or more pulse tests for each channel selected. Since this will take many sweeps, you
should keep the Pulse Test Command bit set until the Pulse Test Complete bit is set for that channel in the
Channel Diagnostic andstatus Data.

Module keeps the Pulse Test Complete bit set as long as the Pulse Test Command bit is set. If the pulse test
fails, the Pulse Test Failed bit is set at the same time as the Pulse Test Complete bit. One output scan with the
Pulse Test Command ib cleared clears the Pulse Test Complete status bit and Pulse Test Failure diagnostic
bit.

7.16.7.7.2 Automatic Pulse Test: MDL765

To use this feature, set the Pulse Test Enable parameter for the channeEt@mbledAuto. The Output Pulse
Test occurs at a frequencyedected in the Hardware Configuration, with no intervention from the CPU. The
pulse test execution is based on the Time of Day clock set in the CPU, and the frequency is relative to
12:00am. For example, a frequency of 12 hours will result in a pulse tesh at 12:00am and 12:00pm.

If the pulse test fails, the Pulse Test Failed bit is set.
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7.16.8 Configuration: MDL765
7.16.8.1 Module Settings: MDL765
Parameter Function

Outputs Reference Address
Outputs Value Reference Length

Specifies the memory location used byodule for 16 bits
of output data.

Output Command Feedback Reference
Address

Specifies the starting address wher®lodule returns 16
bits of feedback output data.

Output Command Feedback Reference
Length

Provides 1 bit per channel of feedback output data.
Setting this value to O disables feedback data reporting.

Diagnostic Reference Address

Specifies the starting address for reporting channel
diagnostics data.

Diagnostic Reference Length

Provides thirty-two bits of diagnostic data per channel.
Setting this value to 0 disables channel diagnostics
reporting.

Module Status Reference Address

Specifies the starting address for reporting module status
data.

Module Status Reference Length

Provides thirty-two bits of module status data. Setting this
value to 0 disables channel diagnostics reporting.

Pulse Test Command Output Reference
Address/

Pulse Test Command Output Reference
Length

Specifies the memory location for 16 bits of manual pulse
test command data.

Channel Faults w/o Terminal Block

Enables or disables generation of channel faults and
alarms after a Terminal Block has been removed.

Loss of Terminal Block Detection

Enables or disables logging of a fault to indicate a Termin
Block has been removed.

Loss of Field Power Group 1 Detection/
Loss of Field Power Group 2 Detection

Enables or disables loss of field power detection for the
specified group.

Voltage Selecton

Specifies field power voltage level for undevoltage
detection. Can be enabled or disabled by the Loss of Fielc
Power Groupl/Group 2 Detection parameter.

Inputs Default

Specifies whether inputs will go to Force Off or Hold Last
State ifModule losescommunication with the CPU. An
output goes to its power-up default state whenModule is
first powered up.

/0O Scan Set

AssignsModule I/O status data to a scan set defined in the
CPU configuration. Determines how often the RX3i polls
the data.
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7.16.8.2 Channel Sdtings: MDL765

Parameter Function

Outputs Default Mode Force Off, Force On, or Hold Last State

Outputs are forced into this state when the CPU is placed into
Outputs Disabled. This includes immediately after download of
Hardware Configuration.

Outputs remain in the Outputs Default state indefinitely or until
one of the following occurs:

CPU is placed into Outputs Enabled.

Communications with the CPU are restored.

Power is removed fromModule.

Pulse Test Enable Enables or disables pulse testing of the output. Allows you to
select Manual or Automatic pulse testing. For details about this
feature, refer to Output Pulse Test: MDL76&bove.

Pulse Test Frequency If Pulse Test Enable is set to Auto, allows you to select the
frequency of pulse testing.
Pulse Test Normal State Available when Pulse Test is enabled.

Specifies the state in which this output point will spend the
majority of its time. Module performs a pulse test only from the
normal state to the default state.

Pulse TesDefault State Available when Pulse Test Enable is enabled.

Specifies the state the point will go to if a channel failure occurs.
When the output is placed into the default stateModule will not
perform a pulse test into thenormal state.

Diagnostic Repoting Enable Enables or disables channel diagnostics. If enabled, channel
diagnostic data is written to the Channel Diagnostic and Status
Data.

Open Load Reporting Enable If enabled, an open load (ndoad) condition is reported in the
Channel Diagnostic ad Status Data.

Pulse Test Failed Enable If enabled, the results of manual or automatic pulse testing are
reported in the Channel Diagnostic and Status Data.

Over Load Reporting Enable Always enabled: An outpubverload condition is reported in the
Channel Diagnostic and Status Data.

Fault Reporting Enable If enabled, channel faults are reported to the I/O fault table.

Open Load Reporting Enable If enabled and the corresponding diagnostic reporting is enabled,
an open load (noeload) condition is reported in the 1/O fault table.

Pulse Test Failed Enable If enabled and the corresponding diagnostic reporting is enabled,
a failed pulse test is reported in the I/O fault table.

Over Load Reporting Enable Always enabled: An outpubverload condition is eported in the

1/O fault table.
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7.17 Output Module, Isolated Relay, N.O., 4 Amp, 16
Point: IC694MDL916

The4 Amp 16Point Relay Outputhodule IC694MDL916 provides sixteen Form A

1 4567 relays for contolling output loads. The maximum output switching capacity of
91011121214 each circuit is 4 Amps. Each output point is isolated from the other points, and
each point has a separate common power output terminia Outputs provide a hidn
degree of noise immunity, minimizing the need to add external snubbers. The
relay outputs can control a wide range of output devices, such as: motor starters,

solenoids, and indicators.
| |

Figure221: IC694MDL916

I
il

The user must supply the AC or DC power tgerate the field devices

Module supports insertion into and removal from an RX3i Universal Backplane
which is under power. Refer tddot Insertion and Removabection2.6.4.1.

The red bands on the door card show that MDL916 is a higbltage module.

A DIP switch at the rear dflodule isused to select the default mode for the
outputs: Force Off or Hold Last StatdVlodule must be removed from the
backplane to set this switch.

Module cannot be used with a Series 380 PLC CPU.

Individually-numbered LEDs indicate the ON/OFF state of eachtput. The
red/green TB LED is green when the removable terminal block of this module is
locked in place. It is red whe the terminal block is not locked.

Module MDL916 can be used with a Bestyle (IC694TBB032), Extended Bestyle
(1C694TBB132), Springstyle (IC694TBS032), or Extended Sprirgyle
(1IC694TBS132) Terminal Block (Refer to Chapter 17). Extended terminal blocks
provide the extra shroud depth typicallyneeded for shielded wires. Terminal Block:
are ordered separately.

Module reports Addition of Terminal Blogkoss of Terminal BlockndHold Last State
Configuration Mismatclmessages to the RX3i CPU.
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Outputs per Module

16 isolated Form A relay outputs

External Power Supply

0i 125Vvdc (5/24/125Vdc nominal)
0i 250 Vac(47 to 63 Hz), 126240 Vacnominal

Isolation

Field to Backplane and to
Frame Ground, Group to
Group

250 Vaccontinuous; 1500 Vacfor 1 minute.

Power Consumption

300mA at 5Vdc from backplane maximum (all outputs ON)
150mA at 24Vvdc from backplane relay power (all outputs ON)

Thermal Derating

Refer tobelow.

Output Characteristics

Output Voltage?

51 125Vdc (5/24/125Vdc nominal)
51 250 Vac(47 to 63 Hz), 126240 Vacnominal

Output Current

10mA per point minimum

4A for 5250 Vacmaximum (resistive or generalpurpose)
4A for 530 Vdcmaximum (resistive)

2A pilot duty per output (5Vdc to D Vdc 5Vac to 24 Vag

Output Voltage Drop

0.3Vdc maximum

Output Leakage Current

Not Applicable (open contact)

Response Times (On/Off)

10ms maximum (At nominal voltage excluding contacbounce)

Switching Frequency

20 cycles per minute maximum

Protection

None. External snubbers may be applied if necessary

Relay Contact Life

Refer to
Load Current Limitation$1DL916below

Diagnostic Information

Field-sideterminal block preserce detection reported to CPU (RX3i only)

For product standards and general specifications, refer tb7.2.3.1.3Appendix A:

2 When this module is used with DC power supply IC695PSD040 or PSD140, special precautions should be taken becausberopouts in
source voltage will be seen by this module and may cause relay dropouts.
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7.17.1.1 Thermal Derating: MDL916

The following table shows the number of outputs that can be on at the same time under the maximum load
of 4 Amps per point.

IC694MDL916 with 4A loads

Ambient (Degrees C)

6 7 8 9 10 11 12 13 14 15 16

Channels

Figure222: Thermal Derating Curve MDL916

7.17.1.2 Load Current Limitations: MDL916

Operating Maximum Current for Load Type Typical Contact Life
Voltage Resistive Lamp or Solenofd (Number of Operations)
5to 24) Vac 4 Amps 2 Amps 200,000
5to 24) Vac 0.1 Amp 0.05 Amp 1,000,000
5to 24 Vac 1 Amp 0.5 Amp 700,000
5 to 24Vdc C 3 Amps 100,000
5 to 24Vdc 4 Amps 2 Amps 200,000
5 to 24Vdc 1 Amp 0.5 Amp 700,000
5 to 24Vdc 0.1 Amp 0.05 Amp 1,000,000

26 Assumes a 7ms L/R time constant (DC inductive wa@ps >0.4 (AC inductive load).
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7.17.1.3 Suppression Circuits: MDL916

Relay contact life, when switching inductive loads, will approach resistive load contact life if suppression
circuits are used. Examples of typical suppression circuits for AC and DC loads are displayed in the following
figure. The 1A, 200V diode sbwn in the DC load typical suppression example is an induststandard

1N4935. The resistor and capacitor shown for AC load suppression are standard components, available from
most electronics distributors.

MDL916 DC Loads MDL916 AC Loads
1A, 200V -02‘21": 100 Ohms

600V 1/2W
Y

IC Load Coil Load Coil
L4 =) a )
Z/

DC Supply AC Source

Figure223: Suppression of DC Loads MDL916 Figure224: Suppression of AC Loads MDL916

7.17.1.4 Setting the Output Defaults: MDL916

The DIP switch at the rear dflodule determines how the outputs will operate if the CPU is set to Stop Mode
or loses communications withModule. The Outputs Default Mode selection made with the DIP switch must
match the selection made for this feature in the software configuration of this module. If the two do not
match, a warning message is displayed in the fault table.

Module must be removed from the backplane to set this switch. Note that there are two DIP switches on
Module. Only the upper switch is used.

With the Outputs Default Mode switch in the right (open)position, the outputs will turn off whenever
communication with the CPU is lost.

When the switch is in the left position, the outputs
will hold their last programmed value whenever
communication with the CPU is lost. Backplane
power must be present to Hold Last State.

E Otherwise, Module will default outputs regardless
of the DIP switch setting.

Outputs Default mode DIP Switch
Closed (left) = Hold Last State
Open (right) = Force Off

Not Used V

Figure225: DIP Switch Settings MDL916
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7.17.1.5 Module Status Data: MDL916

Module can optionally use 16 input bits to report its status information to the RX3i CPU. To access this data,
the length must be changed from 0 to 16 Module status data has the following content:

Terrminal Block Absent: 1=TB Absent, 0=TE Present

,7 Reserved

15 |14 | 13| 12 | 11 | 10 9 8 7 <] 5 4 3 2 1 0

7.17.2 Field Wiring: MDL916

Connection Terminal Terminal Connection
Output 1, Normally-Open 1 19 Output 9, Normally-Open
Output 1 Return 2 20 Output 9 Return
Output 2, Normally-Open 3 21 Output 10, Normally-Open
Output 2 Return 4 22 Output 10 Return
Output 3, Normally-Open 5 23 Output 11, Normally-Open
Output 3 Return 6 24 Output 11 Return
Output 4, Normally-Open 7 25 Output 12, Normally-Open
Output 4 Return 8 26 Output 12 Return
Output 5, Normally-Open 9 27 Output 13, Normally-Open
Output 5 Return 10 28 Output 13 Return
Output 6, Normally-Open 11 29 Output 14, Normally-Open
Output 6 Return 12 30 Output 14 Return
No Connection 13 31 No Connection
Output 7, Normally-Open 14 32 Output 15, Normally-Open
Output 7 Return 15 33 Output 15 Return
No Connection 16 34 No Connection
Output 8, Normally-Open 17 35 Output 16, Normally-Open
Output 8 Return 18 36 Output 16 Return
Module Circuits Terminals Field Wiring
1

3ES

7L o0

1 I

| |

Figure226: Typical Relay Output CirctiMDL916
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7.18 Output Module, Isolated Relay, N.O., 4 Amp,8-Point:
IC694MDL930

The4 Amp Isolated Relay Outpubdule, IC694MDL930, provides eight
normallyi open relay circuits for contolling output loads. The output
switching capacity ofeach circuit is 4 Amps. Each output point is isolated
from the other points, and each point has a separate common power
output terminal. The relay outputs can control a wide range of output
devices, such as: motor starters, solenoids, and indicators.

IC694MDL9

Theuser must supply the AC or DC power to operate the field devices
connected to this module.

Individual numbered LEDs she the ON/OFF status of each output point.
There are no fuses on this module. The red bands on the label show that
MDL930 is a highvoltage module.

This module can be installed in any 1/O slot in an RX3i system.

Module does not support insertion into or renoval from an RX3i Universal
Backplanewhich is under power(seeHot Insertion and Removal Not
Supported Section2.6.4.2).

Figure227: 1C694MDL930
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7.18.1 Specifications: MDL930

Rated Voltage 24 Vdc, 120/2@ Vagnominal- refer to the following table for exceptions)
Operating Voltage 5to 30 Vdc
5 to 29 Vag 50/60 Hz

Outputs perModule 8 isolated outputs
Isolation:

Field to Backplane and t{ 250 Vaccontinuous;

Frame Ground 1500 Vacfor 1 minute

Point to Point 250 Vaccontinuous; 150 Vacfor 1 minute
Maximum Load 4 Amps resistive maximum per output

2 Amps pilot duty per output

20 Amps maximum per module for UL installations

Maximum Load depends on the ambient temperature as display&igure228
Minimum Load 10mA

Maximum Inrush 5 Amps

On Response Tinté 15ms maximum

Off Response Tinté 15ms maximum

Power Consumption 6mA (all outputs on) from 5 Vdc bus on backplane

70mA (all outputs on) from relay 24Vdc bus on backplane
For product standards and general specifications, refer tb7.2.3.1.3Appendix A:

7.18.1.1 Thermal Derating: MDL930

Total Module Load
Current (Amps)

32

24—

|
|
|
|
|
I

16 :
[
| 8 Amps
|
|

I
I I I I I I
10°C  20°C  30°C  40°C  50°C  60°C

Ambient Temperature (°C)

Figure228: Thermal Derating Curve MDL930

27When this module is used with DC power supply IC695PSD040 or PSD140, special precautions should be taken becaugieropouts in
source voltage will be seen by this module and may cause relay dropouts.
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7.18.1.2 Load Current Limitations: MDL930

Operating Maximum Current for Load Type Typical Contact Life
Voltage Resistive Lamp or Solenoit} (Number of Operations)
24 to 1D Vac 4 Amps 2 Amps 150,000
24 to 1D Vac 1 Amp 0.5 Amp 500,000
24 t0 1D Vac 0.1 Amp 0.05 Amp 1,000,000
240 Vac 4 Amps 2 Amps 50,000
240 Vac 0.1 Amp 0.05 Amp 500,000
240 Vac 1 Amp 0.5 Amp 200,000
24Vdc C 3 Amps 50,000
24Vdc 4 Amps 2 Amps 100,000
24Vdc 1 Amp 0.5Amp 500,000
24Vdc 0.1 Amp 0.05 Amp 1,000,000
125Vdc 0.2 Amp 0.1 Amp 300,000

Relay contact life, when switching inductive loads, will approach resistive load contact life if suppression
circuits are used. Examples of typical suppression circuits #8€ and DC loads are displayed in the following
figure. The 1A, 200V diode shown in the DC load typical suppression example is an industandard

1N4935. The resistor and capacitor shown for AC load suppression are standard components, available from
most electronics distributors.

7.18.1.2.1 Load Suppression Examples for Outpiwiodule MDL930

MDL930 DC Loads AC Loads
MDL930 022 100 Ohms

1A, 200V

600V  1/2wW

A 'aa)
VL L )

2 2
IC Load Cail IO Load Coil
3 - O + L @

DC Supply AC Source

Figure229: Suppression of DC Loads MDL930 Figure230: Suppression of ACdads MDL930

7.18.2 Field Wiring: MDL930

28 Assumes a 7gitime constant
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Terminal Connection Module Circuits Terminals Field Wiring
1 No connection
Output 1-1
3 Output 1-2 O—s e
4 Output 2-1 @ v
p ~ AT
5 Output 2-2 LEb . .
6 Output 3-1 @ [ Q2 |
7 Output 3-2 IF 5
8 Output 4-1 | —_— | @ II Q3 II
9 Output 4-2 I : (®) 0
i ! — O]
10 No connection | Relay N. O.
11 No connection L ——— I NC
12 Output 5-1 O ® NC
13 Output 5-2 ®: @ C
14 Output 6-1 @ —— 0
15 Output 6-2 15 [To6 |
L Q6|
16 Output 7-1 @ 0
17 Output 7-2 = 7]
18 Output 8-1 @ 0
19 Output 8-2 @ [Qs]
20 No connection NC
Figure231: Field Wiring MDL930
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7.19 Output Module, Isolated Relay, N.C. and Form C, 8A,
8-Point: IC694MDL931

The8 Amplsolated Relay Outputiodule, IC694MDL931, provides four
normally-closed and four Form C relagircuits for controlling output loads
provided by the user. The output switching capacity of each circuit is 8
Amps. Each output relay is isolated from the other relays, and each relay
has a separate common power output teminal. The relay outputs can
control a wide range of load devices, such as: motor starters, solenoids,
and indicators.

The user must supply the AC or DC power to operate the field devices.

Individual numbered LEDs show the ON/OFF status of each output point.
There are no fuses on this mdule. The red bands on the label show that
MDL93L1 is a highvoltage module.

This module can be installed in any 1/O slot in an RX3i system.

Module does not support insertion into or removal from an RX3i Universal
Backplane whit is under power (seéHot Insertion and Removal Not
Supported Section2.6.4.2).

Figure232: 1IC694MDL931

Discrete Output Modules 300



N? AQwgr ckgE PV1g Qwqgrck K_I s _j Section 7
GFk2314Y May 2021

7.19.1 Specifications: MDL931

Rated Voltage 24 Vdc, 120/240 Vag 50/60 Hz (nominal- refer to the following table for
exceptions)
Output Voltage Range 5to 30 Vdc

5 to 250 Vag 50/60 Hz

Outputs per Module 8 isolated outputs

Isolation:

Field to Backplane and to 250 Vaccontinuous;

Frame Ground 1500 Vacfor 1 minute

Point to Point 250 Vaccontinuous; 1500 Vacfor 1 minute
Maximum Load 8 Amps resistive maximum per output

20 Amps maximum per module for UL installations

Maximum load depends on ambient temperature as shown.

Minimum Load 10mA

Inrush Current 8 Ampsmaximum for one cycle

On Response Tim& 15ms maximum

Off Response Timé 15ms maximum

Output Leakage Current 1mA maximum at 250 Vag (25°C(77°F))

Power Consumption 6mA (all outputs on) from5Vdc buson backplane

110mA (all outputs on) from relay 24V bus on backplane

For product standards and general specifications, refer tb7.2.3.1.3Appendix A:

2When this module is used with DC power supply IC695PSD040 or PSD140, special precautions should be taken becausberopouts in
source voltage will be seen by this module and may cause relay dropouts.
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7.19.1.1 Thermal Derating: MDL931

35°C | 45°C
{ { { { {
10°C  20°C  30°C  40°C 50°C  60°C

Total Module Load 4A per Point
Current (Amps) /

32
\ \ 6A per Point
\ \
[ [ 8A per Point

24 — | | s
\ \
\ \

16 — \ \
\ \
\ \

g — \ \

\ \
[ [
| |

Ambient Temperature  (°C)

Figure233: Thermal Derating Curve MDL931
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7.19.1.2 Load Current Limitations: MDL931

Operating Maximum Current for Load Type Typical Contact Life
Voltage Resistive Lamp or Solenoid® (Number of operations)

8 Amps 3 Amps 200,000

6 Amps 2.5 Amps 300,000
510 120 Vac

4 Amps 1.5 Amps 400,000

1 Amp 0.5 Amp 1,100,000

8 Amps 3 Amps 100,000

6 Amps 2.5 Amps 150,000
240 Vac

4 Amps 1.5 Amps 200,000

1 Amp 0.5 Amp 800,000

8 Amps 3 Amps 100,000

6 Amps 2.5 Amps 150,000
24Vdc

4 Amps 1.5 Amps 200,000

1 Amp 0.5 Amp 800,000
48Vdc 1.5 Amps i 100,000
100 Vdc 0.5 Amp i 100,000
125Vvdc 0.38 Amp 0.12 Amp 100,000
150 Vdc 0.30 Amp 0.10 Amp 100,000

Relay contact life, when switching inductive loads, will approach resistive load contact life if suppression
circuits are used. The examples below show typical suppression circuits for AC and DC loads. The 1A, 200V
diode shown in the DC load typical suppression circuit is an industsfandard 1N4935. The resistor and
capacitor shown for AC load suppression are standard components.

%0 For inductive loads
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7.19.1.2.1 Load Suppression Examples for Outpilodule IC694MDL931

AC Loads
MDL931 022 100 Ohms

MDL931 DC Loads

1A, 200V

—D

2 228

IG Load Coil

3 -\t
N

DC Supply

Figure234: Suppression of DC Loads MDL931

Discrete Output Modules
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Load Caoil

<
T

()
Z/

AC Source

Figure235: Suppression of AC Loads MDL931
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7.19.2 Field Wiring: MDL931
Terminal | Connection Module Circuits Terminals  Field Wiring
1 Output 1
2 Output 1 return - 1
3 | Output 2 » ) v
4 Output 2 return LED H 90 0
5 Output 3 ol —1| e
6 Output 3 return : I @ 0
7 Output 4 | | e
8 Output 4 return i —e 0
| RelayN.O. | @
9 Outputs |  m———— - Q
(if normally-closed relay) | Relay N-C. ] ,
10 | Output5 return ~ | X
| |
11 Output 5 - I | L (12)
(if normally-open relay) | | )
12 | Outputé 1 | ——9
(if normally-closed relay) | | /J
13 Output 6 return I T ! KT @.—." % 0 )
| oo __fene
(if normally-open relay) e - @ 0
.—.—o
(if normally-closed relay)
16 Output 7 return Figure236: Field Wiring MDL931
17 Output 7
(if normally-open relay)
18 Output 8
(if normally-closed relay)
19 Output 8 return
20 Output 8

(if normally-open relay)
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7.20 Output Module, Relay Output, N.O., 2 Amp, 16-
Point: IC694MDL940

The2 Amp Relay Outpuhodule, IC694MDL940, provides sixteen
normally-open relaycircuits for controlling output loads. Theoutput
switching capacity of each output is 2 Amps. The output points are in four
91011121214 groups of four points each. Each group has a common power output
terminal. The relay outputs can control a wide range of load devices, such ¢
motor starters, solenoids, am indicators. Power for the internal relay circuits
is provided by the +24Vddus on the backplane.

4567

1

The user must supply the AC or DC power to operate field devices.

Individual numbered LEDs show the ON/OFF status of each output point.
There are no fusesn this module. The red bands on the label show that
MDL940 is a highvoltage module.

This module can be installed in any I/O slot in an RX3i system.

Module does not support insertion into or removal from an RX3i Universal
Backplane which is under power ée Hot Insertion and Removal Not
Supported Section2.6.4.2).

Figure237: 1IC694MDL940
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7.20.1 Specifications: MDL940

Rated Voltage 24 Vdc, 120/240 Vac(nominal - refer to the following table for
exceptions)
Operating Voltage 5to 30 Vdc
5 to 250 Vag 50/60 Hz
Outputs per Module 16 (four groups offour outputs each)
Isolation:
Field to Backplane and to Frame | 250 Vaccontinuous;
Ground 1500 Vacfor 1 minute
Point to Point 250 Vaccontinuous; 1500 Vacfor 1 minute
Maximum Load 2 Amps pilot duty maximum per output
4 Amps maximum per common
Minimum Load 10mA
Maximum Inrush 5 Amps
On Response Tim#& 15ms maximum
Off Response Tim#& 15ms maximum
Power Consumption, all outputs | 7mA from 5Vdc buson backplane
on 135mA from relay 24V bus on backplane

For product standards and general specifications, refer tt7.2.3.1.3Appendix A:

31when this mdule is used with DC power supply IC695PSD040 or PSD140, special precautions should be taken because dropouts in the
source voltage will be seen by this module and may cause relay dropouts.
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7.20.1.1 Load Current Limitations: MDL940

Operating Maximum Current for Load Type Typical Contact Life
Voltage Resistivel Lamp or Solenoitf (Number of Operations)

24 to 12 Vac 2 Amps 1 Amp 300,000

24 to 12 Vac 1 Amp 0.5 Amp 500,000

24 to 1D Vac 0.1 Amp 0.05 Amp 1,000,000

240 Vac 2 Amps 1 Amp 150,000

240 Vac 1 Amp 0.5 Amp 200,000

240 Vac, 0.1 Amp 0.05 Amp 500,000

24Vdc C 2 Amps 100,000

24Vdc 2 Amps 1 Amp 300,000

24Vdc 1 Amp 0.5 Amp 500,000

24Vdc| 0.1 Amp 0.05 Amp 1,000,000

125vdc, 0.2 Amp 0.1 Amp 300,000

Relay contact life, when switching inductive loads, widpproach resistive load contact life if suppression
circuits are used. The following figures are examples of typical suppression circuits for AC and DC loads. The
1A, 200V diode shown in the DC load suppression circuit is an indussitandard 1N4935. The esistor and
capacitor shown for AC load suppression are standard components.

7.20.1.1.1 Load Suppression Examples for Outpiwlodule MDL940

022 100 Oh
1A, 200V MDL940 ms
[ 600V 1/2W
oy (e~ e | o
P Load Cail Output Load Coil
Comm ;Q;— Comm @
DC Supply AC Source
Figure238: Suppression of DC Loads MDL940 Figure239: Suppression of AC Loads MDL940

32 Assumes a 7 ms time constant
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7.20.2 Field Wiring: MDL940
Terminal | Connection Module Circuits Terminals Field Wiring
1 Outputs 11 4 common (return)
Other N\
2 Output 1 Circuits €~ \1/@
3 Output 2
4 Output 3 ‘ 9 C\D
5 Output 4 LED '
6 Outputs 5-8 common (return) I[_ ___—__: @
7 Output 5 | T | e
8 Output 6 l t Q6]
'—-" \%
9 Output 7 { RelayN.o.- ! . <>
10 Output 8 @ of:
11 Outputs 9-12 common (return) @—
12 Output 9 @ | Q9 |
13 Output 10 (19—R0 C\D
14 Output 11 @ - Qlfe
15 Output 12 ¢
16 Outputs 13i 16 common (return) . 013
17 Output 13 @ ot 'C\D
18 Output 14 @ QT L
19 Output 15
20 Output 16
Figure240: Field Wiring MDL940
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Section 8:Discrete Mixed I/OModules

This chapter describes the following discrete mixed input/output module foRX3i PACSystems:

Discrete Mixed I/OModule Description Catalog Number | Section
High-Speed CounteModule 80kHz 12-Input 4-Output IC694APU300 8.1
Serial 1/O Processaoklodule IC694APU305 8.2
High-Speed CounteModule 1.5MHz 8Input 7-Output IC695HSC304 8.3
High-Speed CounteModule 1.5MHz 16Input 14-Output IC695HSC308 8.3
Mixed 1/0O 24Vdc Input (8 points) N.O. Relay Output (8 points) IC694MDR390 8.4
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8.1 High-Speed Counter Module : IC694APU300

Two versions of the APU300 exist: Enhanced version IC694APUEDM® and
later (Figure241) and Classic version IC694APU3MA and earlier. All
classic features are supported by the enhanced version. RefeHgh-Speed
CounterModulesfor PACSystems RX3i and Serie$ 90 S q owmlb g K _
GFK0293D or later, for complete specifications and to Chapter 6 of that
manual for enhanced features.

The High-Speed Counter module, IC694APU300, provides direct processin
of rapid pulse signals up to 1MHz (Enhanced), 80kHz (Classipdule
sensesinputs, processes the input count information, and instantaneously
amlrpmjq rfc msrnsr q ataenpithout reddinggtons |
communicate with a CPU.

The High-Speed Counter uses 16 bits of discrete input memory (%l),

15 words of analog inpa memory (%Al), and 16 bits of discrete output
memory (%Q) in the CPU.

The High-Speed Counter can be configured to have:

4 identical, independent simple counters
2 identical, independent more complex counters

1 complex counter

—_—( == —C =

2 simple counters with ClockZ input (Enhanced version only)
Additional module features include:

~

I 12 positive logic (source) inputs with input voltage range selection

H of either 5Vdcor 10 to 30Vdc

i 4 positive logic (source) outputs

Q1

Q2 Encoders. Classic version supports Singiended only.

v
I
v
I
v
I
v
I

—_C =

Enhanced version supports both Differential and SimgrEnded

03 Counts per timebase register for each counter

04 Internal module diagnostics

A removable terminal board for field wiring

— n LEDs to indicate the state of each input, each output and three
Figure241: IC694APU300 status LEDgenhanced version only). Classic version has two LEDs
Inputs can be used as count signals, direction, disable, edgensitive
strobe, and preload inputs depending on the counter type selected by the
user. Outputs can be ged to drive indicating lights, slenoids, relays, and
other devices.
The blue bands on the labéhdicate that the APU300 is a lowroltage
module. This module can be installed in any 1/O slot in an RX3i system.
Power forModule is drawn from the backplane 5Vdc bus. Power sources for input and output devices must
be supplied by the user or by the +24 Vdc Isolated output of the power suppModule also provides a
selectable threshold voltage to allow the inputs to respond to eiter 5Vdc signal levels or 10 to@Vdcsignal
levels.
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IC694APU300 Revision CA & later supports insertion into and removal from an RX3i Universal Backplane
which is under power. Refer tdHot Insertion and Removyabection2.6.4.1. Revision-BA and earlier doot.

Module supports firmware upgrades using the WinLoader software utility (if ththost CPU has a serial port) or
using a Webbased tool (f the host CPU has no serial pdrtinstructions are included with the firmware
upgrade kit.2®

8.1.1 Counter Types: APU300

A counter type must be selected whemModule is configured.In Enhanced mode, whenevedifferential
encoders are usedthe number of available counters will be reduced (refer tbligh-SpeedCounterModulesfor
PACSystems RX3i and Serie4 90 S g ¢ p 0GFKO0R93, Sectigns 78). The number of counters listed
below applies to singleended applications.The choices are:

Type Ai selects four identical, independent simple counters.

Type Bi selects two identical, independent more complex counters.

Type Ci selects one complex counter.

Type Zi selectstwo simple counters with Clock Z input (enhanced mode only).

> B

8.1.1.1 Type A nfiguration: APU300

When used in this basic configurationiModule has four identical programmable up or down counters.
Enhanced supports 32bit or 16-bit counters; Classic supports 14it counters only. Each counter:

Can be programmed to count either upor down.
Has three inputs: a Preload input, a Count Pulse input, and a Strobe input.
Has one output, with programmable on and off Output Presets.

> I

8.1.1.2 Type B Configuration: APU300

In this configuration, Module has two identical bidirectional 32bit counters.

The count inputs can be configured to accept Up/Down, Pulse/Direction, or A Quad B signals.
Each counter has two completely independent sets of Strobe inputs and Strobe registers.
Each counter has two outputs; each output has programmable on/off Presets.

Each counter has one Disable input that can be used to suspend counting.

> D> D
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8.1.1.3 Type C Configuration: APU300

The Type C configuration is suitable for applications requiring motion control, differential counting, or
homing capability.

In this configuration, Module has one 32bit counter with four outputs.

A Each output has programmable on/off output presets, three strobe registers with strobe inputs, and
two Preload values with Preload inputs.

A Two sets of bidirectional counter inputs can be connected toperate in a differential fashion. Each
set of inputs can be configured for A Quad B, Up/Down, or Pulse/Direction operation.

A Module has a Home Position register for preloading the Accumulator to the Home Position value.

8.1.1.4 Type Z Configuration (Enhanced Mode) : APU300

Type Z is a simple counter that uses a pair of clock inputs to perform Up/Down. Pulse/Direction, or A Quad B
Counting. A special Clock Z input combines the functions of a Strobe input (copies the current count value to
a Strobe register), Disablénput (optionally suspends counting), and Clear input (optionally resets the
Accumulator to zero). Each Type Z counter has four spbint values that can be used to control its outputs.
The Type Z counter has multiple modes of operation which may be seted by the user. Refer tdHigh-Speed
CounterModulesfor PACSystems RX3i and Series 90 S q ¢ p 0GFKO0R93,Ssectigns6 & 7 for a full
description of the Type Z counter and enhanced mode configuration.

8.1.2 Status LEDs: APU300

8.1.2.1 Enhanced Version: APU300

8.1.2.1.1 Module Status LEDs

S1 (MODULE OK] Green | TheHigh-SpeedCounter is powered up and has completed its internal
diagnostics.

Red The watchdog timer circuit has detected a module failure.

Off Module is not powered up correctly or internal diagnostics failed.

S2 (CONFIG) On A user configuration has been downloaded tdodule.

Off A configuration has not been downloaded; the default configuration is in
effect.
S3 (FIELD On Output field power present

POWER)

Off Output field power not present
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8.1.2.1.2

A status LED is provided for each of the twelve input points.

Qwqgr ck K_I

Input Status LEDs

S
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1-12 On Input is on
Off Input is off
8.1.2.1.3 Output Status LEDs
A status LED is provided for each of the four outppbints.
1-4 Green | Output is on
Amber | Output has overcurrent fault
Off Output is off
8.1.2.2 Classic Version: APU300
MODULE OK Green | TheHigh-SpeedCounter is powered up and has completed its internal
diagnostics.
Off Module is not powered up correctly or internal diagnostics failed.
CONFIG On A user configuration has been downloaded t&odule.
Off A configuration has not beerdownloaded; the default configuration is in
effect.
8.1.3 Specifications: APU300
IC694APU300 Classic IC694APU300 Enhanced
General

Power Consumption

bus

250 mA (1.25 W) from backplane 5Vdc

250 mA (1.25 W) from backplane 5Vdc
bus

Output Points

Powered byuser-supplied 5Vdc, or 10
Vdc-30 Vdc

Powered byuser-supplied4.7Vdc to 40
Vdc

Maximum Count
Rate

80 kHz

1 MHz (duty cycle 25% to 87%)

LEDs

BOARD OK and CONFIG OK

BOARD OK (S1), CONFOKX (S2), Field
Power OK (S3), Input Status, Output
Status

Isolation
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Field to Backplane

(optical) and to 250 Vaccontinuous., 250 Vaccontinuous',
1500 Vacfor one minute 1500 Vacfor one minute
frame ground
Group to Group 250 Vaccontinuous., 250 Vaccontinuous-,
1500 Vacfor one minute 1500 Vacfor one minute
Inputs
Voltage Range 5Vdc (TSEL jumpered to INCOM) 5Vdc (TSEL jumpered to INCOM)
10 to 30 Vdc(TSEL open) 10 to 30 Vdc(TSEL open)
Number of Positive |, gl Ended) 12 (Single Ended) or 6 (Differential)
Logiclnputs
I(?lptu; ;I'lhzr)esholds 5VdcRange 10i 30 VdcRange 5VdcRange |10i 30 VdcRange
Von 3.55V min. 8.35V min. 3.55V min. [8.35V min.
lon 3.2 mA min. 3.2 mA min. 3.2 mA min. |3.2 mAmin.
Voff 1.5V max. 2.4V max. 1.5V max. 2.4V max.
loff 0.8 mA max. 0.8 mA max. 0.8 mA max. | 0.8 mA max.
Survivable Peak 1, 550 v for pSec +500 V for bSec
Voltage
Transient Common
Mode Noise 1000 V/>Sec minimum 1000 V/>Secminimum
Rejection
Input Impedance Refer toFigure 242 for V-l characteristics
Outputs

10 to 30 Vdcat 500 mA maximum .
Voltage Range ) 4.7 to 40 Vdcat 1.5A maximum
4.75 to 6 Vdcat 20 mA maximum

Off State Leakage

10>A maximum perpoint 10>A maximum per point
Current perp perp
Output Voltage 0.5 V maximum at 500 mA
utpu g 0.5 V maximum at 500 mA ximu

Drop 1.5V maximum at 1.5A
Inrush current i 1.6 A without ESCP tripping
CMOS Load Drive

. Yes Yes
Capability
Positive Logic

g Four Four

Outputs

Outputs are short circuit protected by a | Outputs are protected for overcurrent
3Apico fuse common to all four outputs | (ESCP) with selfealing capability.
Outputs protected from reverse wiring
None between OUTPWRad OUTCOM
terminals

For product standards and general specifications, refer tb7.2.3.1.3Appendix A:

Output Protection

Reverse Polarity
Protection
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8.1.3.1 Input Impedance: APU300

14 a

13

1] 7

1

10 5
Sy P
CURRENT 5V RANGE

(mA) /

AU—SUV RANGE

4 18 22 26 30
VOLTS

Figure242: Input Impedance APU300
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8.1.4 Field Wiring: APU300

Refer toHigh-SpeedCounterModulesfor PACSystems RX3i and Series 90 S dlanpadGFK0293D (or later)
Chapter 2 for detailed wiring information.

Shielded cable must be used for connecting to the HigBpeed Counter module. The shield for the cable
must have a high frequency ground within 6 inches (15.24 cm) dflodule to meet the IEC 10064-4 levels
specified in17.2.3.1.3Appendix AThe cable length is limited to 30 meters.

CAUTION

Do not connect voltage in the D Vdcto 30 Vdcrange to Module inputs when the 5Vdc input range (pins 13
to 15 jumpered) is selected. Doing so will damag®lodule.

TERMINALS FIELD WIRING

CONNECT
JUMPER
FOR
SV INPUT
RANGE

20

Figure243: Field Wiring APU300
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8.14.1 Input Characteristics: APU300

The High-SpeedCounter uses singleended positive logic (source) type inputs.

A Transducers with CMOS buffer outputs (74HCO04 equivalent) can directly drive thiégh-SpeedCounter
inputs using the 5Vdc input range.

A Transducers using open collector outputs must include a7®@Wpull-up resistor to 5Vdc to guarantee
compatibility with the High-SpeedCounter inputs.

A Transducers using high voltage open collector (sink) type outputs must have aWpull-up resistor to
+12Vdc for compatibility with the High-SpeedCounter 10 to 30Vdc input range.

Note: Classic versions of the APU300 required that transducers using TTl-gotemutputs include a
470Wpull-up resistor (td5Vdc) to guarantee compatibility with the HigBpeed Counter inputs.
The enhanced APU300 versions do meafuire a 47O pull-up resista for such transducers.

8.1.4.2 Input Voltage Ranges: APU300

The default voltage range is @ Vdcto 30 Vdc To use this voltage range, leave the threshold selection
terminals (pins 13 and 15) unconnected.

To select the 5Vdc thresholdconnect a jumper between two terminals on the detachable terminal board
connector.
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