Rx3i System User Manual
GFK-2314Y
May 2021

PACSystems™ RX3i System Manual

| T ||
B
]

b —

' —

o ——

» —

EMERSON.



Warnings and Caution Notes as Used in this Publication

A WARNING

Warning notices are used in this publication to emphasize that hazardous 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, a Warning
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, and Emerson 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, orimprovements to the equipment
referenced herein or to the document itself at any time. This document is intended for trained personnel
familiar with the Emerson products referenced herein.

Emerson may have patents or 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.

Emerson provides the following document and the information included therein as-is and without
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 PACSystems™ RX3i controller is a member of the PACSystems family of programmable automation
controllers (PACs). Like the 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 e Updates regarding the number of supported PROFINET devices for the CPL410
e Note 52 and Note 57 for the specification of ALG223 & ALG233 modules
respectively in the presence of conducted RF interference are corrected for the
Dec-
W 2020 accuracy (+/-0.5% changed to +/- 1%).
e Corrected information regarding Analog input modules ALG222, ALG223,
ALG232 and ALG233
y Nov- e Added compatibility tables for IC693 modules (Sections 1.3.2 and 1.3.3)
2020 e Minor edits to enhance clarity
e Repaired internal document links
Jun e Added ALG600 Wiring Diagram
u 2020 e Updated images of power supplies
e Optimized branding under Emerson style guide
e Fixed formatting issues in manual
T Sep- e Addition of ETM0O01-Kxxx
2019 e Updates concerning FW9.90
e Addition of IC695CPL410 (new CPU module)
e Addition of IC695PNS101 (PNS module for RX3i Sequence of Events)
S Jul-18 e Updated power loadings for CPE330/CPE310/CPE305/CPE302,
e Updated power loadings for PNC001 & PNS001 which have two hardware
versions.
R Mar-18 | Added Thermal Derating for MDL340C (Figure 181).
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Rev Date Description

Updated throughout for addition of CPE302, CPE115.

Updated Figure 99 & Figure 105 to emphasize the need for connecting DC- to Earth
Q | Feb-18 | Ground.

Deleted incorrect Isolated Power Supply information for ALG112, ALG221, ALG223, and
ALG233.

Note in Section1.3 concerning rackless CPUs

Notes throughout about availability of web-based tool for firmware updates for CPUs
P | Dec.17 | Withnoserial port.

Correction for ALG390 power connection (Section 10.1.3.

Notes concerning concurrent PNC001, PNS001 and GCGO001 hardware updates.

Added footnote #44 for ALG106 & ALG112 modules.

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

N1 58P 17 \M002/004.

Update customer care contact info.

Updated Chapter 11 for the Remote Hart Get Device Information COMMREQ.
M Jul-16 | 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: IC695ALG808 and

Module Data: IC695ALG808.

K | Dec-15 | Updated RX3i CEP Carrier list of Supported /O Modules

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 systems.

y

Updated Output points and voltage range

H Sep-15 | Updated module load requirements
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Rev Date Description

Added new modules IC695EDS001 and IC695EIS001.
Added HART Pass Though functionality.

Updated list of modules supported by IC695CEP001 (up to firmware rev 2.40) &

G | Jun-15 |\ ce9acEE00T.

Revised sense of Module I/O Data Ready bit in Module Status for MDL250, MDL260,
MDL350 & MDL660. The sense of this bit was inverted in prior documentation and is
corrected in this update.

F Dec-14 | Updates for IC695CEP001 & IC694CEEQ01

Added new modules IC694MDL648, 1IC694MDL730, IC694MDL758, IC694MDR390,
IC694ALG542, IC695RMX228, IC695PMM335, IC695ECM850, IC695PNS001,
IC695GCG00T, IC695CEPO0T & IC694CEEQO1.

Revised Hot Insertion and Removal table in Section 2:.
Updated content for IC694APU300 (added Enhanced mode) in Section 8:.

Moved IC694APU305 to Section 8:.
E Jul-14

Updated power consumption specifications for ALG106 and ALG112.
Corrected Field Wiring diagrams for ALG222 & ALG232

Updated Section 17:. For IC693ACC3xx terminal blocks, added new diagrams and
connection info between terminals and D-connectors. Added overview of how this
quick-connect system works. Also absorbed former Appendix B (32-point module
terminal blocks and cables) into Section 17:
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1.2

1.2.1

May 2021

Overview

Features

High-speed processor and patented technology for faster throughput

* Universal backplane that supports two different backplane busses per module slot:

o High-speed, PCl-based for fast throughput of new advanced IO

o Serial backplane for RX3i serial modules and easy migration of Series 90-30™ |/O

= Selection of CPUs to meet a wide range of programming and performance needs. Refer to the
PACSystems RX3i and RSTi-EP CPU Reference Manual, GFK-2222. The RX3i product line of CPUs includes:

CPL410

CPE400

CPE330

CPE302

CPE305

CPE310

CPE115

CPE100

CPU310

CPU315

CPU320

CRU320

NIU0O1

NIUOO1+

1.2 GHz AMD G-Series Quad-Core, 64 MB user memory with Linux

1.2 GHz AMD G-Series Quad-Core, 64 MB user memory with Field Agent

1 GHz dual-core CPU with 64 MB of user memory and embedded Ethernet/PROFINET
1.1 GHz CPU with 2 MB of user memory and embedded Ethernet

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

1.1 GHz CPU with 10 MB of user memory and embedded Ethernet

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

1 GHz CPU with 20 MB of user memory

1 GHz CPU with 64 MB of user memory

1 GHz Redundancy CPU with 64 MB of user memory

300 MHz Ethernet Network Interface Unit

1.1 GHz Ethernet Network Interface Unit

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

* Open communications support

* Variety of discrete, analog, and special-purpose modules
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* Hotinsertion in both the PCI Backplane and Serial Backplane for new and migrated 1/O
modules. Refer to Hot Insertion and Removal, Section 2.6.4.1.

* |solated 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 using PAC Machine Edition (PME) software. PME
features a common user interface across product families and drag-and-drop editing. PME also includes a
built-in Web server for real-time data delivery during system operation.

e For more information about programming, instruction sets, syntax, and diagnostics, refer to the
PACSystems RX3i and RSTi-EP CPU Programmer’s Reference Manual, GFK-2950.

e For more information about configuration and CPU features, refer to the PACSystems RX3i and RSTi-
EP CPU Reference Manual, GFK-2222.

1.2.3 PACSystems Documentation

1.2.3.1.1 PACSystems Manuals
PACSystems RX3i and RSTi-EP CPU Reference Manual GFK-2222
PACSystems RX3i and RSTi-EP CPU Programmer’s Reference Manual GFK-2950
PACSystems RX3i and RSTi-EP TCP/IP Ethernet Communications User Manual GFK-2224
PACSystems TCP/IP Ethernet Communications Station Manager User Manual GFK-2225
C Programmer’s Toolkit for PACSystems GFK-2259
PACSystems Memory Xchange Modules User’s Manual GFK-2300
PACSystems Hot Standby CPU Redundancy User Manual GFK-2308
PACSystems Battery and Energy Pack Manual GFK-2741
PAC Machine Edition Logic Developer Getting Started GFK-1918
PAC Process Systems Getting Started Guide GFK-2487
High-Speed Counter Modules for PACSystems RX3i and Series 90-30 User’s Manual GFK-0293
PACSystems RXi, RX3i, and RSTi-EP Controller Secure Deployment Guide GFK-2830
PACSystems HART Pass-Through User Manual GFK-2929

Introduction 5



PACSystems™ RX3i System Manual
GFK-2314Y

1.2.3.1.2 RX3i Manuals

DSM324i Motion Controller for PACSystems RX3i and Series 90-30 User’s Manual

PACSystems RX3i PROFIBUS Modules User’s Manual

PACSystems RX3i Max-On Hot Standby Redundancy User’s Manual
PACSystems RX3i Ethernet Network Interface Unit User’s Manual
PACMotion Multi-Axis Motion Controller User’s Manual

PACSystems RX3i PROFINET I/O Controller Manual

PACSystems RX3i PROFINET Scanner Manual

PACSystems RX3i CEP PROFINET Scanner User Manual

PACSystems RX3i IEC 61850 Ethernet Communication Module User Manual
PACSystems RX3i Serial Communications Modules User’s Manual
PACSystems RX3i Genius Communications Gateway User Manual
PACSystems RX3i DNP3 Outstation Module IC695EDS001 User’s Manual

PACSystems RX3i IEC 104 Server Module IC695EIS001User’s Manual

PACSystems RX3i IC695CPE400 1.2GHz 64MB Rackless CPU wj/Field Agent QSG

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

PACSystems RX3i Sequence of Events User Manual

GFK-2347

GFK-2301

GFK-2409

GFK-2439

GFK-2448

GFK-2571

GFK-2737

GFK-2883

GFK-2849

GFK-2460

GFK-2892

GFK-2911

GFK-2949

GFK-3002

GFK-3053

GFK-3050

Section 1
May 2021

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

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

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

1.3 Modules for RX3i Systems

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

* RX3i Modules (IC695 and 1C694)

1C695 modules must be installed in a Universal (IC695CHSxxx) Backplane.

1C694 modules are compatible with the RX3i serial bus in Universal Backplanes and RX3i Serial Expansion

(1C694CHSxxx) Backplanes.

Note:  This document assumes the host RX3i CPU is installed in a rack, and compatible modules listed are
installed in the main rack or a connected rack. However, for the CPE100, CPE115, CPE400, and CPL410,
which are rackless CPUs, those assumptions are not valid. If the host RX3i CPU is not being installed in an
RX3i rack, please refer to the documentation for that particular CPU to determine compatibility.

Introduction



PACSystems™ RX3i System Manual Section 1

GFK-2314Y May 2021
1.3.1 RX3i Modules (IC695 and 1C694)
S Catalog Minimum I'QX3i
Number CPU Version
RX3i Power Supplies
Power Supply 120/240 Vac 125Vdc 40W IC695PSA040 All
Power Supply 24Vdc 40W IC695PSD040 All
Power Supply 24Vdc 40W Multi-purpose IC695PSD140 All
Power Supply 120/240 Vac 125Vdc 40W Multi-Purpose IC695PSA140 All
Power Supply 120/240 Vac 125Vdc 30W Serial Expansion IC694PWR321 All
E)c();\;irgss:ply 120/240 Vac 125Vdc 30W High Capacity Serial IC694PWR330 Al
Power Supply 24Vdc 30W High Capacity Serial Expansion IC694PWR331 All
Discrete Input Modules
Input Simulator Module IC694ACC300 All
Input 120 Vac 8-Pt Isolated IC694MDL230 All
Input 240 Vac 8-Pt Isolated IC694MDL231 All
Input 120 Vac 16-Pt 1C694MDL240 All
Input 24Vac 16-Pt 1C694MDL241 All
Input 120 Vac 16-Pt Isolated IC694MDL250 3.50
Input 120 Vac 32-Pt Grouped IC694MDL260 3.50
Input 125Vdc 8-Pt Pos/Neg Logic IC694MDL632 All
Input 24Vdc 8-Pt 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 IC694MDL648 All
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S Catalog Minimum BX3i

Number CPU Version

Input 5/12Vdc (TTL) 32-Pt Pos/Neg IC694MDL654 Al
Input 24Vdc 32-Pt Pos/Neg IC694MDL655 All
Input 48Vdc 32-Pt Pos/Neg Logic IC694MDL658 All
Input 24Vdc 32-Pt High-Density IC694MDL660 2.90
Input 24Vdc, 16-Pt, Pos Logic IC695MDL664 6.70
Discrete Output Modules
Output 120 Vac 0.5A 12-Pt IC694MDL310 All
Output 120/240 Vac 2A 8-Pt IC694MDL330 All
Output 120 Vac 0.5A 16-Pt IC694MDL340 All
Output 120/240 Vac Isolated 16-Pt IC694MDL350 3.50
Output 120/240 Vac 2A 5-Pt Isolated 1C694MDL390 All
Output 12/24Vdc 2A 8-Pt Positive Logic IC694MDL730 All
Output 12/24Vdc 0.5A 8-Pt Positive Logic IC694MDL732 All
Output 125Vdc 1A 6-Pt Isolated Pos/Neg IC694MDL734 All
Output 12/24Vdc 0.5A 16-Pt Positive Logic 1C694MDL740 All
Output 12/24Vdc 0.5A 16-Pt Negative Logic 1C694MDL741 All
Output 12/24Vdc 1A 16-Pt Positive Logic ESCP IC694MDL742 All
Output 5/24Vdc (TTL) 0.5A 32-Pt Negative Logic IC694MDL752 Al
Output 12/24Vdc 0.5A 32-Pt Positive Logic IC694MDL753 All
Output 24Vdc 32-Pt High-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 8-Pt Isolated IC694MDL930 All
Output Relay N.C. and Form C 3 A 8-Pt Isolated IC694MDL931 All
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S Catalog Minimum |.2X3i
Number CPU Version
Output Relay N.O. 2 A 16-Pt IC694MDL940 All
Discrete Mixed Modules
High-Speed Counter Module (Classic Mode) All
IC694APU300
High-Speed Counter Module (Enhanced Mode) 7.13
Special /O Processor IC694APU305 2.90
High-Speed Counter Module, 1.5MHz, 8 Inputs, 7 Outputs IC695HSC304 3.81
High-Speed Counter Module, 1.5MHz, 16 Inputs, 14 Outputs IC695HSC308 3.81
Mixed 1/O 24Vdc Input (8-Pt) N.O. Relay Output (8-Pt) IC694MDR390 All
Analog Input Modules
Analog Input Module, 6 Channel Isolated Voltage/Current IC695ALG106 5.00
Analog Input Module, 12 Channel Isolated Voltage/Current IC695ALG112 5.00
Input Analog 4pt Voltage IC694ALG220 All
Input Analog 4pt Current IC694ALG221 All
Input Analog 16 Single-Ended|/8 Differential Voltage IC694ALG222 All
Input Analog 16 Single-Ended Current IC694ALG223 All
Input Analog 16 Channel16 Single-Ended/8 Differential Voltage IC694ALG232 6.70
Input Analog 16 Channel Current IC694ALG233 6.70
Isolated Thermocouple Input Module, 6 Channels IC695ALG306 5.50
Isolated Thermocouple Input Module, 12 Channels IC695ALG312 5.50
Isolated Thermocouple Input Module, 12 Channels IC695ALG412 6.50
Isolated RTD Input Module, 8 Channels IC695ALG508 5.50
Universal Analog Input Module, Voltage, Current, Resistance, RTD, TC  |IC695ALG600 2.80
Analog Input Module, 8 Channel Non-Isolated [ 4 Channel Differential |IC695ALG608 3.00
Analog Input Module, 16 Channel Non-Isolated [ 8 Channel Differential |IC695ALG616 3.00
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S Catalog Minimum BX3i
Number CPU Version
VAvliwtahl?-lgAIEELétoh:jcl);jﬁLei,C;S;zanneI Non-Isolated [ 8 Channel Differential IC695ALCE26 3.50
VAvliwtahl?-lgAllr;ELétol\r/lljon;jﬁlnei,ciihnasnneI Non-Isolated [ 4 Channel Differential IC695ALCE28 3.50
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/Voltage 4 Channels IC695ALG704 3.00
Output Analog Current/Voltage 8 Channels IC695ALG708 3.00
(C)s:;tu/:]?ca;;gfsurrent/VoItage 8 Channels with HART IC695ALCT28 3.50
Analog Output Current/Voltage 8 Channels, Isolated IC695ALG808 5.00
Analog Mixed /O Modules
Analog Module, 4-Inputs, 2-Outputs, Current/Voltage IC694ALG442 All
g?aa;ii::izgule, 4-Inputs, 2-Outputs, Current/Voltage with Advanced IC694ALC542 6.70
Special Purpose Modules
I/O Link Interface Module IC694BEM320 All
I/O Link Master Module IC694BEM321 All
Genius Bus Controller Module IC694BEM331 All
Serial Communications Module, 2 Ports IC695CMMO002 3.83
Serial Communications Module, 4 Ports IC695CMMO004 3.83
Memory Exchange Module IC695CMX128 5.50
DeviceNet Master Module IC694DNM200 3.50
DSM314 Motion Controller IC694DSM314 All

Introduction

10




PACSystems™ RX3i System Manual

Section 1

GFK-2314Y May 2021
S Catalog Minimum BX3i
Number CPU Version
DSM324 Motion Controller 1C694DSM324 2.80
IEC 61850 Ethernet Communication Module IC695ECM850 8.05
RX3i DNP3 Outstation Module IC695EDS001 8.05
RX3i Ethernet 104 Server Module IC695EIS001 8.05
Ethernet Transmitter Module IC695ETMO001 All
Genius Communications Gateway IC695GCG001 8.15
Serial Bus Transmitter Module IC695LREQO1 All
Ethernet Network Interface Unit Module IC695NIU001T NA
PROFIBUS Master Module IC695PBM300 2.90
PROFIBUS Slave Module IC695PBS301 3.00
PACMotion Multi-Axis Motion Controller IC695PMM335 5.60
CPU315/CPU32
PROFINET Controller Module IC695PNCO001 07.00
CPE3308.50
CPU315/CPU32
0
PROFINET Scanner Module IC695PNS001 CTESS;{SI;ETSS
CRU3208.00
CPE3308.50
PROFINET Scanner Module for RX3i Sequence of Events IC695PNS101 CPE3309.55
Pressure Transducer Module IC695PRS015 6.50
Redundancy Memory Xchange Module, Multi-Mode Fiber IC695RMX128 5.70
Redundancy Memory Xchange Module, Single-Mode Fiber IC695RMX228 5.70
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1.3.2 Series 90-30 (IC693) Modules for RX3i Systems
The following table lists the 90-30 modules that are compatible with the RX3i serial bus in Universal
Backplanes, RX3i Serial Expansion Backplanes, and 90-30 Expansion Backplanes.
Description Catalog AZ’Z,\:ZZT SALLS
Number Sy Approved
Discrete Input Modules
Series 90-30 Input Simulator Module IC693ACC300 A D
Series 90-30 Input 120 Vac 8-Pt Isolated IC693MDL230 A C
Series 90-30 Input 240 Vac 8-Pt Isolated IC693MDL231 A E
Series 90-30 Input 120 Vac 16-Pt IC693MDL240 A E
Series 90-30 Input 120 Vac 16-Pt Isolated IC693MDL250 A
Series 90-30 Input 120 Vac 32-Pt Grouped IC693MDL260 A
Series 90-30 Input 24Vac 16-Pt IC693MDL241 A D
Series 90-30 Input 125Vdc 8-Pt Pos/Neg Logic IC693MDL632 A D
Series 90-30 Input 24Vdc 8-Pt Pos/Neg Logic IC693MDL634 A C
Series 90-30 Input 24Vdc 16-Pt Pos/Neg Logic IC693MDL645 A D
Series 90-30 Input 24Vdc 16-Pt Pos/Neg Fast IC693MDL646 A C
Series 90-30 Input 48Vdc 16-Pt Pos/Neg Fast IC693MDL648 A B
Series 90-30 Input 5/12Vdc (TTL) 32-Pt Pos/Neg IC693MDL654 A E
Series 90-30 Input 24Vdc 32-Pt Pos/Neg IC693MDL655 A E
Series 90-30 Input High-Density 24Vdc 32-Pt IC693MDL660 A
Series 90-30 Output 120 Vac 0.5A 12-Pt IC693MDL310 A D
Series 90-30 Output 120/240 Vac 2A 8-Pt IC693MDL330 A F
Series 90-30 Output 120 Vac 0.5A 16-Pt IC693MDL340 A D
Series 90-30 Output 120/240 Vac Isolated 16-Pt IC693MDL350 A
Series 90-30 Output 120/240 Vac 2A 5-Pt Isolated IC693MDL390 A E
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Description Catalog AZ’Z,\:ZZT i
Number Sy Approved

Series 90-30 Output 12/24Vdc 2A 8-Pt Positive Logic IC693MDL730 A E
Series 90-30 Output 12/24Vdc 2A 8-Pt Negative Logic IC693MDL731 A E
Series 90-30 Output 12/24Vdc 0.5A 8-Pt Positive Logic IC693MDL732 A C
Series 90-30 Output 12/24Vdc 0.5A 8-Pt Negative Logic IC693MDL733 A C
Discrete Output Modules
Series 90-30 Output 125Vdc 1A 6-Pt Isolated Pos/Neg IC693MDL734 A D
Series 90-30 Output 12/24Vdc 0.5A 16-Pt Positive Logic IC693MDL740 A E
Series 90-30 Output 12/24Vdc 0.5A 16-Pt Negative Logic IC693MDL741 A E
Series 90-30 Output 12/24Vdc 1A 16-Pt Positive Logic ESCP IC693MDL742 A D
Series 90-30 Output 48Vdc 0.5A 8-Pt Positive Logic IC693MDL748 A B
Es;iiecs 90-30 Output 5/24Vdc (TTL) 0.5A 32-Pt Negative IC693MDL752 A D
Series 90-30 Output 12/24Vdc 0.5A 32-Pt Positive Logic IC693MDL753 A D
Series 90-30 Output High-Density 24Vdc 32-Pt IC693MDL754 A
fsgiecs 90-30 Solenoid Out 11 Pt/24Vdc Out 5-Pt Positive IC693MDLI60 A B
Series 90-30 Output Relay N.O. 4 A 8-Pt Isolated IC693MDL930 A D
Series 90-30 Output Relay N.C. and Form C 3 A 8-PtIsolated | IC693MDL931 A D
Series 90-30 Output Relay N.O. 2 A 16-Pt IC693MDL940 A D
Discrete Mixed Modules
Series 90-30 High-Speed Counter Module IC693APU300 D H
Series 90-30 Special I/O Processor IC693APU305 C
Series 90-30 Mixed I/O 8-Pt 120 Vac In | 8-Pt Relay Out IC693MAR590 A C
Series 90-30 Mixed /O 8-Pt 24Vdc In [ 8-Pt Relay Out IC693MDR390 A C
Analog Input Modules
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Description Catalog AZ’Z,\:ZZT i
Number Sy Approved
Series 90-30 Input Analog 4-Channel Voltage IC693ALG220 A GandH
Series 90-30 Input Analog 4-Channel Current IC693ALG221 A GandH
\S/irlitzs;OJO Input Analog 16 Single-Ended/ 8 Differential IC693ALG222 A CandD
zirrireesnﬁiOJO Input Analog 16 Single-Ended/ 8 Differential IC693ALC223 A c
Analog Output Modules
Series 90-30 Output Analog 2-Channel Voltage IC693ALG390 A F
Series 90-30 Output Analog 2-Channel Current IC693ALG391 A E
Series 90-30 Output Analog Current/Voltage 8-Channel IC693ALG392 A B
Analog Mixed I/O Modules
Series 90-30 Analog Current/Voltage 4-Input/2-Output IC693ALG442 B B
Communication Modules
Series 90-301/O Link Module (Master) IC693BEM321 C F
Series 90-30 Genius Bus Controller IC693BEM331 K
Series 90-30 FIP Bus Controller IC693BEM341
Special Purpose Modules
Series 90-301/0O Link Interface Module IC693BEM320
Series 90-301/0 Link Master Module IC693BEM321
Series 90-30 DeviceNet Master Module IOCG%DNMZO AA
Series 90-30 DeviceNet Slave Module IC693DNS301 AA
Series 90-30 DSM314 Motion Controller IC693DSM314 AC AA
Series 90-30 DSM324i Motion Controller IC603DSM324
Series 90-30 Temperature Controller Module IC693TCM302 *
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. Catalog Mlnl(n.um CE Mark

Description Number Revision Aoproved

Supported PP

Series 90-30 Temperature Controller Module Extended IC693TCM303 .

Range

Series 90-30 Power Transducer Module IC693PTM100 A

Series 90-30 Power Transducer Module IC693PTM101 A
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1.3.3 Series 90-30 Modules that Cannot Be Used in an RX3i
System

The Series 90-30 modules listed in the following table cannot be included in a Universal Backplane or any

Section 1
May 2021

Expansion or Remote Backplane in an RX3i system. For information about whether another company’s Series

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

HE693.

Introduction

Description Catalog Number
CIMPLICITY 90-ADS 9030 Module IC693ADC311
CIMPLICITY 90-ADS 9030 System IC693ADS301
Axis Position Module (1-Axis) IC693APU301
Axis Position Module (2-Axis) IC693APU302
Series 90-30 SDS Bus Interface IC693BEM310
Remote FIP Interface Module IC693BEM330
FIP Remote I/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 Interface Module IC693CDC200
Genius Communications Module IC693CMM301
Enhanced Genius Communications Module IC693CMM302
Alspa N80 Communications Module IC693CMM304
Alspa Enhanced N80 Communications Module IC693CMM305
Communication Control Module IC693CMM311
Ethernet Interface Module 3.10 IC693CMM321
Digital Servo Module (2-Axis) IC693DSM302
Digital Valve Driver Module IC693DVM300
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Description Catalog Number
Power Mate “] “Interface Module IC693MCMO001
Power Mate “)” Interface 2 Axis IC693MCMO002
PM-] 1-Axis International Only IC693MCS001
PM-] 2-Axis International Only IC693MCS001
Input 120/240 Vac 8-Pt Isolated IC693MDL232
Input 24Vdc 8-Pt Pos Logic IC693MDL630
Input 24Vdc 8-Pt Neg Logic IC693MDL631
Input 24Vdc 8-Pt 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 32-Pt Neg IC693MDL750
Output 12/24Vdc 0.3A 32-Pt Pos IC693MDL751
PROFIBUS-DP Master IC693PBM200
PROFIBUS-DP Slave IC693PBS201
Programmable Coprocessor W/Epr IC693PCM30
Programmable Coprocessor Module IC693PCM300
Programmable Coprocessor Module (64k) IC693PCM301
Programmable Coprocessor Module (640k) IC693PCM311
Clamp Position Module IC693PMC801
Injection Position Module IC693PMIS00
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1.4 Backplanes and Power Supplies
1.4.1 RX3i Universal Backplane

The RX3i system must include at least one Universal Backplane: it accommodates the RX3i CPU. Three sizes
of Universal Backplane are available: 7-slot IC695CHS007, 12-slot IC695CHS012 (Figure 1), and 16-slot
(IC695CHS016).

With its dual-purpose backplane, the RX3i Universal Backplane supports both PCl-based backplane (IC695)
and serial backplane (IC693 and 1C694) 1/O and option modules. It also supports Series 90-30 1/O and option
modules.

E
X
P
A
N
5
I
[}
N

Figure 1: 12-Slot Universal Backplane IC695CHS012
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1.4.2 Expansion (12-slot and 16-slot Universal Backplanes
Only)

® owor Whenever an application requires more modules than the selected Universal
NN Backplane can accommodate (whenever some modules must be installed in another
ACTIVE location) an RX3i Serial Bus Transmitter Module, IC695LRE001 (Figure 2), must be
installed in the last slot of the Universal Backplane. Note that only 12-slot and 16-slot
Universal Backplanes accommodate the LREOOT.

LRE001

The Bus Transmitter module (LRE00O1) is connected to the first Expansion or Remote
backplane via a cable. Subsequent racks are daisy-chained together using cables (see
Figure 5 through Figure 7).

The D-connector (right side, Figure 3) is used to connect the Rx3i Serial Expansion
backplane to the LREQO1.

Remote Backplanes may also be connected to the RX3i system in this manner.

X=CLOSED
BASE 5-SLOT

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

NON-CPU SLOTS

SERIAL BUS TRANSMITTER

SUPPLY

Figure 2: LREOO1

Figure 3: 5-Slot RX3i Serial Expansion Backplane IC694CHS398

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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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 Backplanes. For information about Series 90-
30 Expansion Backplanes, refer to the Series 90-30 I/O Modules Specifications Manual, GFK-0898.

Backplanes

RX3i 16-Slot Universal Backplane IC695CHS016
RX3i 12-Slot Universal Backplane IC695CHS012
RX3i 7-Slot Universal Backplane IC695CHS007
RX3i 10-Slot Serial Expansion Backplane IC694CHS392
RX3i 5-Slot Serial Expansion Backplane IC694CHS398
Series 90-30 10-Slot Expansion Backplane IC693CHS392
Series 90-30 5-Slot Expansion Backplane IC693CHS398
Series 90-30 10-Slot Remote Expansion Backplane IC693CHS393
Series 90-30 5-Slot Remote Expansion Backplane IC693CHS399

Introduction
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Power Supplies for Universal and Serial Expansion Backplanes are listed below. Refer to Chapter 4 for
descriptions and specifications of the RX3i Power Supplies. For information about Series 90-30 Power

Supplies, refer to the GFK-0898, Series 90-30 I/O Modules Specifications Manual.

Description

Catalog Number

Installed in
Universal
Backplane

Installed in
Serial
Expansion
Backplane

Power Supplies

RX3i Power Supply,
120/240 Vac, 125Vdc,
40W

IC695PSA040
IC695PSA140

RX3i Power Supplies,
24vdc, 40 W

IC695PSD040
IC695PSD140

RX3i Serial Expansion
Power Supply, 120/240
Vac, 125Vdc

IC694PWR321

RX3i Serial Expansion
Power Supply, 120/240
Vac, 125Vdc, High
Capacity

IC694PWR330

RX3i Serial Expansion
Power Supply, 24Vdc,
High Capacity

IC694PWR331

Series 90-30 Power
Supply for Expansion
Backplane, 120/240 Vac,
125Vdc

IC693PWR321

Series 90-30 Power
Supply for Expansion
Backplane, 120/240 Vac,
125Vdc, High Capacity

IC693PWR330

Series 90-30 Power
Supply for Expansion
Backplane, 24Vdc, High
Capacity

IC693PWR331

Introduction

@) POWER

) PISFAULT
) OVERTEMP
<) OVERLOAD

Power Supply
40W DC

PACSystems™
RX3i

Figure 4: Typical Single-Wide
RX3i Power Supply Module
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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 Series 90-30 models listed earlier. The Remote
Backplanes can be any of the Series 90-30 Remote Backplanes listed in the GEK-0898, Series 90-30 I/O Module
Specifications Manual.

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

m [f 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 Backplanes 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 Remote Backplane 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 of a Universal Backplane with just one Expansion or Remote Backplane.

This example includes one Universal Backplane Universal Backplane
IC695CHS012 and one Expansion Backplane, EEEEE

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

function modules.

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

. . I/O Expansion Cable
They are connected via an Expansion Cable IC693CBL302
IC693CBL302, which has a built-in terminating Cable Length:
resistor. 15 m (50 ft)

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

One Expansion Backplane
11 r 11 11 f |

Universal Backplane, a Series 90-30 Remote
Backplane could be used with a custom-length I I
cable and external terminating resistor.

|

Figure 5: RX3i System using One Universal Backplane and
One Expansion Backplane

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 Backplanes and a Series 90-30 Expansion Backplane. The
Expansion Backplanes can be any combination of RX3i (IC694) and Series 90-30 (IC693) Expansion
Backplanes. I/O modules in the system can be any combination of RX3i and Series 90-30 modules.

In the example on the right, two of the backplanes must be installed beyond the 15 m (50-ft) limit of an
Expansion system. Two Series 90-30 Remote Backplanes are used in those locations. All other 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
. . . . Maximum Cable
RX3i Expansion Backplane RX3i Expansion Backplane Length:
IC694CHS392 IC694CHS392 15 meters
E I E I T O O (50 feel)
RX3i Expansion Backplane Series 90-30 Remote
1C694CHS398 Maximum Cable Backplane IC693CHS399
Length: i
15 meters Maximum Cable
(50 feet) Length:
213 meters
(700 feet)
Series 90-30 Expansion Series 90-30 Remote
Backplane IC693CHS392 Backplane IC693CHS393
) I I I O ) 1 I O O
I/O Terminator 1/0 Terminator
|| Plug [ Plug
IC693ACC307 IC693ACC307
Figure 6: RX3i System using Multiple Expansion Backplanes Figure 7: 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 system installation, refer to the following:

® Chapter 3, Backplanes, for backplane dimension diagrams
= Chapter 4, Power Supplies, for power supply specifications and wiring diagrams
®  Chapters 5 through 16 for module wiring diagrams and specifications

= Chapter 17 for information about terminal blocks for some higher-density modules, the Terminal
Block Quick Connect System (TBQC) and interconnect cables.

= Appendix A for general standards information
* Appendix B forinformation about calculating heat dissipation

*  Appendix C forinformation 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 carrierimmediately. The damaged shipping container 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 necessary.

After unpacking the RX3i equipment, record all serial numbers. Serial numbers are required if you should
need to contact Customer Care during the warranty period. All shipping containers and all packing material
should be saved should it be necessary to 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, contact Technical Support. For phone humbers 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 access 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, a proper system layout promotes good heat dissipation and helps eliminate electrical
noise from the system. Excess heat and noise are two major causes of electronic component failure.

»  Locate RX3i equipment away from
other components that generate a lot
of heat, such as transformers, power
supplies, or power resistors.

*  Locate RX3iequipment away from
components that generate electrical
noise such as relays and contacts.

»  Locate RX3iequipment away from
high-voltage components and wiring,
such as circuit breakers and fusible
disconnects, transformers, and motor
wiring.

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

=  Route sensitive input wires away from
electrically-noisy wires such as discrete
output and AC wiring. This can be
facilitated by grouping 1/O modules to
keep output modules separated from
sensitive input modules.

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

»  RX3ibackplanes are designed to be
mounted horizontally due to thermal
considerations. Other mounting
orientations may affect system
performance, reliability, and agency
approvals, and are therefore not
recommended.

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

Installation
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RX3i 7. Power supply

Wireway (Wire Duct) 8. Control transformer

Field device connection terminal block 9. Fusible disconnect or circuit breaker
Motor connection terminal block 10. Control relays

Motor starters 11. Protected enclosure

Circuit board

Figure 8: 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.qg. fingers). 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 adequately dissipate the heat generated by
all of the components mounted inside so that no components overheat. Heat dissipation is also a factorin
determining the need for enclosure cooling options such as fans and air conditioning. A minimum space of at
least 102 mm (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 cabling. Appendix B explains 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 - Inches (mm)
CAT Number
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 0TMin 0.851+/-0.010
(604.291 +/- 0.356) (140.97 Max, 142.26 Min) | (21.615 +/-0.254)

- : | b

]
\.(_102mm*_)|
71 @ooin) 7| 102mm*
| (4.00in)

)

12-Slot | 16-Slot
462mm | 604.3mm
(18.19in) | (23.791in) 12-Slot | 16-Slot
428mm |570.2mm
(16.85in) | (22.45in)

Universal

|
|
Backplane front 5.08mm : 141.5mm
view 0.20 dia. | (5.57in)
typical |
|
| l
f |
102mm *
31.5mm | "
(1.24in) | (4.00in)
* Allowance for cooling | i
b o e |
148mm
(5.83in) —>|
Side dimension is for standard modules with
doors closed.
Universal Side dimension does not include extra depth
Backplane with required for cables and connectors.
Modules installed
side view Modules with Extended High-Density
Terminal Blocks (such as Terminal Block
IC694TBB132) are approximately Ys-inch
(13mm) deeper overall.

Figure 9: RX3i Universal Backplane Dimensions and Spacing
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The mounting holes for the 12-slot RX3i Universal
Backplane match the 10-slot Series 90-30 Backplane

exactly, for easy upgrades.

Backplanes must be mounted horizontally, as represented
above, to meet product performance and reliability
specifications by providing adequate airflow around
Modules. Other mounting orientations may affect system
performance, reliability, and agency approvals, and are

therefore not recommended.

Figure 10: 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.

B 5-Slot
102,
< (4 00im) —>| € 265mm
’ (10.43in)

10-Slot
433mm
(17.44in)

I
- 102mm *
> 1€ (4 o0in) >

A

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

(9.84in) | (16.85in)

250mm | 428mm > [ i

I

]

I

I

£ . I
Xpansion | 130mm
Backplane front 5.08mm | (6.12in)

view 0.20 dia.

typical |

I

I

|

I

20mm |
(0.79in) | 102mm*
| (4.00in)

* Allowance for cooling |

e e e e o o e — — — — —— — — — —— —— — — —— —— —— — — — — — — [ PR A

142mm

’(— (5.59in) —>

Expansion
Backplane with

modules installed

side view

Side dimension is for 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 IC694TBB132)
are approximately %2-inch (13mm) deeper
overall.

Figure 11: RX3i Serial Expansion Backplane Dimensions and Spacing
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2.4 System Wiring

Adhere to the following information to avoid possible misrouting of wiring to 1/O modules:

® 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 of Module.

"  Wires should be dressed so that each field I/O connector 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
conforms to its requirements. In other countries, different codes will apply. For maximum
safety to personnel and property, you must follow these codes. Failure to do so can lead
to personal injury or death, property damage or destruction, or both.

2.4.1 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 your type 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 noise-coupling among PLC wires, electrically-noisy wiring such as AC power wiring and discrete
output module wiring should be separated from low-level signal wirings such as DC and analog input module
wiring or communications cables. Where practical, group separately the following types of wiring:

® AC power wiring includes the AC input to the PLC power supply, as well as other AC devices in the
control cabinet.

* Analog Input or Output Module wiring should be shielded to further reduce noise coupling.
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* Discrete Output Module wiring often includes switch-inductive loads that produce noise spikes
when switched off.

* DCInput Module wiring, although suppressed internally, are low-level inputs that should be further

protected against noise coupling by observing these wiring practices.

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

Where AC or Output wiring bundles must pass near noise-sensitive signal wiring bundles, avoid running
them beside each other. If they have to cross, route them at a right angle to minimize coupling between
them.

2.4.2.1 Grouping of Similar Modules to Keep Wires Segregated

If practical, grouping similar modules 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:

= 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 mounted 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 that all wiring conforms to 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 observing the system grounding procedures, periodic inspections of the ground connections
should be performed to ensure that the system remains properly grounded.

* The PLC equipment, other control equipment, and the machine should be interconnected to
maintain a common earth ground reference, also called the machine chassis ground.
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CONNECTIONS
EARTH CENTRAL
GROUND GROUND POINT ARE NOT SHOWN

Ground Conductors

Figure 12: System Grounding
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Ground conductors should be connected in a tree fashion with branches routed to a central earth 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 mm?) 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.

Installation
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2.5.2 Backplane Safety and EMC Reference Grounding

The metal back of the backplane must be grounded
using a separate conductor; the backplane mounting
screws alone do not provide an adequate ground
connection. At a minimum, use AWG #12 (3.3 mm?)
wire with a ring terminal and star lock-washer.
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 lock 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, the paint 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,
Flat Washer, Ring Terminal,
installed in tapped hole.

WARNING

All backplanes must be grounded to minimize baint Removed
electrical shock hazards. Failure to do so can result in From Panel Here
severe personal injury.

Figure 13: Ground Strap Installation

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

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

2.5.4 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 the PLC 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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2.5.5 Shield Grounding

In general, the aluminum PLC backplane is used for module shield grounding. On some modules, shield
connections to the user terminal connector on Module 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 using size M3 screws. The recommended torque is 0.45 Nm (4 in-Ib) maximum.

E
X
P
A
N
5
I
0
N

Grounding Bar

Figure 14: Grounding Bar on RX3i Universal Backplane

2.6 System Installation

2.6.1 Universal Backplanes

Mount a Universal Backplane using four good quality 8-32 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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Figure 15: Location of Mounting Screws for Universal Backplane

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

2.6.1.1.1 Universal Backplane Terminal TB1

The RX3i 1C695 Power Supplies do not
provide Isolated +24Vdc output power over
the backplane.

TB1 Terminals 7 and 8 can be used to
connect an optional external source of
Isolated +24Vdc (see 3.1.1.1for details).

Isolated +24Vdc is required for some 1C693 1-6:notused
and 1C694 modules as listed in the table of 7: Isolated +24VDC In .

Section 4.2, Module Load Requirements.

8: Isolated Ground

These terminals accept individual 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 through 6 are not used.
Figure 16: Universal Backplane Terminal TB1
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2.6.1.2 Power Supply Models and Slot Occupancy
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

®  AnRX3i CPU module can be installed anywhere in the Universal Backplane except the rightmost
(expansion) slot. With the exception of the CPE302/CPE305, CPU modules occupy 2 slots. CPE302 and
CPE305 each occupy one slot.

= (CPE302, CPE305, I/O, and option modules can be installed in any available slot except the rightmost
(expansion) slot and slot 0, which can only accept IC695 Power Supplies. Each I/O slot has two
connectors, so can accept either an RX3i PCI-based 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
IC695LREQO1.

2.6.2 Expansion Backplanes

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

"1C695 Power Supply modules may be installed in any Universal Backplane slot.

2 Any combination of IC695PSD140 & IC695PSA 140, up to max of four.
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An Expansion Backplane can also be mounted in a 19-inch 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 Number. Rack number 0 is always
automatically assigned to the backplane with the CPU. Rack numbers must not be duplicated in a system.
Backplanes do not need to be sequentially numbered, although, for consistency, rack numbers should not be

skipped.

Rack Numbers for Expansion and Remote backplanes are set using a DIP switch on the backplane. The
following table provides the 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:

N3dO

Closed = switch
down on right

.

Figure 18: Example of Backplane DIP Switch Setting for Rack Number

Installation
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CAUTION
Do not use a pencil to set the DIP switches. Graphite 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.

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

L

Figure 19: Effect on Load Rating, Vertical Mounting

Power supply load ratings with the backplane mounted horizontally are:

* The temperature at 25°C (77°F) - full load
* 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 19-Inch Rack

The IC693ACC308 Front Mount Adapter Bracket (Figure 21) can be used to mount a 10-Slot Expansion
Backplane, IC694CHS392, to the front face of a 19-inch rack. Install 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 in
place, insert and tighten the two screws (included with 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

Figure 21:1C693ACC308 Front Mount Adapter Bracket

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

480 mm
¢
(18.89 in)

v

I 469 mm
|< (18.47 in) >

5 E o

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

Figure 22: Dimensions for Backplane with IC693ACC308 Front Mount Adapter Bracket
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The IC693ACC313 Recessed Mount Adapter Bracket can be used to recess-mount a 10-Slot Expansion
Backplane, IC694CHS392, inside a 19” rack. This bracket cannot be used with a Universal Backplane.

An Expansion Backplane mounts on the rear panel of this adapter bracket using four 8-32 (4mm) screws,
nuts, lock washers, and flat washers. The Adapter Bracket bolts through its four slotted holes to the face of
the 19” rack using applicable hardware (lock washers recommended).

4.06mm

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

[
|
i 101.6mm
|
|
[

Y - _'_'.i?_'.__'.__'.__'Tlf_.__'.__'.__'.__'.__'.__'.__'___'.__'.__'.__'.__'.__'.__'.__'.__'.__'.__'.__'.__'.__'.__?i'; =y J _.
41.4mm (1.630 inches) ‘ | | ) I
¥ . 21.4mm (0.842 inch) : —
s : R

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

|
[
—> = 460.3mm (18.122 inches) J (

> 34.7mm
[ | (1.368inch)
11.2mm !
(0.439 inch)
N ——
— >

Figure 23:1C693ACC313 Recessed Mount Adapter Bracket

2.6.3.1 Grounding Rack-Mounted Expansion Backplanes

If an Expansion Backplane is mounted in a 19-inch rack using an Adapter bracket, the rack must be properly
grounded as described in the section, System Grounding Procedures. Also, the backplane should be grounded
according to the guidelines in the section, Backplane Safety Grounding, using a separate ground wire from the
PLC backplane.

*  ForaRecessed Mount Adapter Bracket (IC693ACC313), the ground wire can be installed with the
ground attached to the Recessed Mount Adapter Bracket. An additional ground wire should be
installed that connects the Adapter Bracket to solid chassis ground.

*  Fora 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, CHS012, or CHS016) 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 category. The following table lists the 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 pins connected within 2 seconds. For removal, Module must be completely
disengaged from the carrier within 2 seconds. It is important that Module not remain partially inserted
during the insertion or removal process. There must be a minimum of two seconds between 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 the CPU.

The following modules support hot 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 hot-swap.

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

IC694ALG223 Yes - Revision BA & later | Revision A does not support hot-swap.

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 hot swap.
IC694ALG442 Yes - Revision BA & later | Revision A does not support hot-swap.
IC695ALG508 Yes
IC694ALG542 Yes
IC695ALG600 Yes
IC695ALG608 Yes
IC695ALG616 Yes
IC695ALG626 Yes
IC695ALG628 Yes
IC695ALG704 Yes
IC695ALG708 Yes
IC695ALG728 Yes
IC695ALG808 Yes
IC693APU300 Yes - Revision MA & later | Revision L and earlier do not support hot swap.
IC694APU300 Yes - 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 removed
IC693BEM331 Yes from the PLC that is operating as a Master. If a module is

removed from the Master and then re-installed, the
outputs for that module will not be enabled until the next
Backup-to-Master transition.

Installation
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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 active
system, there is a possibility that the bus may be disrupted
with a subsequent impact on the corresponding 1/O
IC694BEM331 Yes devices. For systems that require online maintainability, it
is recommended that dual (redundant) Genius busses be
used.

Otherwise, the BEM331 can be hot-swapped.

IC695CMMO002 | Yes

IC695CMMO004 | Yes

IC695CMX128 Yes

IC693DSM324 Yes

IC694DSM324 Yes

IC695ECM850 Yes

IC695EDSOQ01 Yes

IC695EIS001 Yes

IC695ETMO01 Yes

The Genius Communications Gateway requires an external
24Vdc power supply and does not draw power from the
RX3i backplane. Swapping out the GCG001 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 GCGO0O01
will be tolerated; otherwise not.

IC695HSC304 Yes

IC695HSC308 Yes

IC693MDL230 Yes

1C694MDL230 Yes

IC693MDL231 Yes

IC694MDL231 Yes

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

1C694MDL240 Yes

IC693MDL241 Yes

IC694MDL241 Yes

IC693MDL250 Yes

1C694MDL250 Yes

IC693MDL260 Yes

1C694MDL260 Yes

IC693MDL310 Yes

IC694MDL310 Yes

IC693MDL330 Yes

IC694MDL330 Yes

IC693MDL340 Yes

IC694MDL340 Yes

IC693MDL350 Yes

IC694MDL350 Yes

IC693MDL390 Yes

IC694MDL390 Yes

IC693MDL632 Yes

IC694MDL632 Yes

IC693MDL634 Yes Hot-swap can only 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 re-installed after hot insertion.

IC694MDL634 Yes

IC693MDL635 Yes

IC694MDL635 Yes

IC693MDL645 Yes Hot-swap can only be performed with field-side 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 Y
e Backplane and re-installed after hot insertion.

IC693MDL646 Yes Hot-swap can only 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 re-installed after hot insertion.

IC694MDL646 Yes

IC693MDL648 Yes Hot-swap can only 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 re-installed 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

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 area is non-hazardous
or remove system power before removing or inserting a module.

Do not insert or remove modules in RX3i Serial Expansion Backplanes or Series 90-30
Expansion Backplanes with power applied to the backplane. This could cause the PLC to
stop or malfunction. Injury to personnel and damage to Module or backplane may result.
If the PLC is in RUN mode, I/O data to/from this backplane will not be updated while the
power is removed.

2.6.4.2 Hot Insertion and Removal Not Supported

The following modules do 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 hot swap.
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 not support hot swap.
IC694ALG442 Revision A does not support hot-swap.
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 - shuts down everything if removed.
IC695CPE330 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 - shuts down everything if removed.
IC695CPU320 Head-end unit - shuts down everything if removed.
IC695CRU320 Head-end unit - shuts down everything if removed.
IC693DNM200
IC694DNM200
IC693DSM314
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Catalog Number Notes

1IC694DSM314

IC695LRE00O1 Can cause communications issues with remote racks if hot-swapped.

IC693MAR590

IC693MDL760

IC693MDL930

1C694MDL930

IC693MDL931

1C694MDL931

IC693MDL940

1C694MDL940

IC693MDR390

IC694MDR390

IC695NIU001T Head-end unit - shuts down everything if removed.

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

IC695PNS101 Head-end unit - shuts down everything if removed.

IC695PSA040 The only powe.r source in the rack - shuts everything off and can cause corrupt
user memory if hot removed.

IC695PSD040 The only powe.r source in the rack - shuts everything off and can cause corrupt
user memory if hot removed.
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2.6.4.3 Installing Modules
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Potentially dangerous voltages may be present on the screw terminals of Module, even
though the power to the backplane is turned off. Always be careful when handling the
removable terminal board of Module and any wires connected to it.

Be sure Module catalog number matches the
intended slot configuration.

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

Engage the rear pivot hook(s) of Module
(Figure 24) in the notch(es) on the top of the
backplane (1).

Swing Module 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 inspect Module to be sureiit is
properly seated.

2.6.4.4 Removing Modules

Installation

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 (Figure 25) 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.

Figure 25: Removing Module from Backplane
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2.6.4.5 1/0 Module Terminal Block Assemblies

Most PACSystems RX3i 1/O modules have removable front ¥ RELEASE LEVER
terminal block assemblies. Each module of this type has a door
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 of Module and a color band to indicate Module
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 (Figure 27) once the door is swung open.
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Figure 28: Insertion of Door Label following
Mark-up for Application
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Figure 26 Module Door Label Figure 27: Wiring Diagram on
Front View Reverse Side of Door

2.6.4.6 I/O0 Module Connections
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For most RX3i1/O modules, connections are made to the
removable terminal board of Module. Specific wiring
information for each module is printed on the door insert
and also shown in Module description in this manual.

This section describes the 20-Connector removable
terminal block (Figure 29), which is used by most RX3i I/O
modules. Higher-density modules use other connection
methods.

Refer to Chapter 17 for details concerning the following:

= 36-pin removable terminal blocks are used for most
higher-density modules.

= Connections to |/O modules that have two 20-
Connector connectors on the front of Module.

= Terminal Board Quick Connect (TBQC) system that
allows users to land the field wiring on interposing
terminal strips and complete the connection to the I/O
module using pre-fabricated interconnect cables.

Screw terminals on a 20-Connector terminal block accept
from two AWG #22 (0.36 mm?) to two AWG #16 (1.3
mm?), or one AWG #14 (2.1 mm?) 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. Wires are routed to and from the terminals
out of the bottom of the terminal board cavity. The
suggested torque for the I/O terminal board connection
screws is from 1.1 to1.3 Nm (9.6 to 11.5in-Ib).

After the wiring is completed, wires should be bundled and
fastened at the bottom of the terminal block, as shown in
Figure 29.
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Figure 29: 20-Connector removable terminal
block with Tie Wrap Landing Location noted
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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 36-pin terminal assembly). Compare Module

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 installed 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

» 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 snaps into place. Check
to be sure the terminal block is
firmly seated.

Figure 30: Installing Terminal Block into /O Module
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= | | 2.64.7.2 Removing a Terminal Block

> Toremove a terminal block:
1. Open the terminal block door.
2. Pushup the release lever (Figure 31) to unlock the
terminal block.
3. Pull the terminal block away from Module until the
contacts have separated and the bottom pivot
hook has disengaged.

Figure 31: Release Lever Usage prior to Removal
from /O 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 though the power to the backplane is turned off. Always be careful when
handling the removable terminal block assembly of Module and any wires connected to
it.

e 2.6.4.8.1 Removing a Terminal Block from its
’4 Cover
| | » 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 in Figure 32.

2.6.4.8.2 Inserting a Terminal Block in its
Cover

» Tore-insert 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 upward (Figure 32) until it
clicks into place.

Figure 32: 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 device is connected between the positive power bus and the input terminal.

Positive logic output modules (Figure 34) source current to the loads from the user common or positive
power bus. The load is connected between the negative power bus and Module output.
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Figure 33: Positive Logic Input Circuit Figure 34: Positive Logic Output Circuit
2.6.4.9.2 Negative Logic

Negative logic input modules (Figure 35) source current through the input device to 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 (Figure 36) sink current from the loads to the user common or negative
power bus. The load is connected between the positive power bus and the output terminal.
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Figure 35: Negative Logic Input Circuit Figure 36: 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 one end of the cable.

Itis 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 modules, the ground at
Module end. Cut the shield off at the device end of the cable and insulate with shrink tubing.

Itis best to keep the length of stripped cable leads as short as possible to minimize the length of unshielded
conductors exposed to the noisy environment.

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

2.6.4.10.1 Shielding for Analog Input Modules

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 shields at the analog 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 shows four 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 to Module 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 method 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) in Figure 37.
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Figure 37: Analog Input Shield Grounding with a Terminal Strip
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Appendix A: Analog Input Shield Grounding

to Common Connections

In some applications, noise rejection can be improved by connecting the source common points at the
source end, then connecting a common line to Module at only one module COM terminal. That will eliminate
multiple grounding or ground loops that could cause false input data. The common connections here are
shown in red (bold) in Figure 38.

Installation
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Figure 38: Analog Input Shield Grounding to Common Connections
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Appendix B: Analog Input Shields
Connected to Module Terminal
Board

Itis 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 terminals of Module (which are connected to the 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 on Module to the earth ground as displayed in Figure 39. This will bypass noise
around Module.

o Analog
—— YT T Input
+ O
analog R Module
ource | [ N
- T T -
(I [ é
\\J_\ o !
YT T ©
Analog * o, ©
Source
N O
\Q L | | O
O
YT T
Analog * | [ + O ~
Source [ ||
- T T 0
el e
o O Optional
Analog * (T ‘7'\\ _ O | Ground
Source o - 0 GND | Conductor
- T 1 - =1

Earth Ground /7'77

Figure 39: Analog Input Shields Connected to Module Terminal Board
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2.6.4.10.2 Wiring for Current Transducers

For all of the examples displayed in Figure 40 through Figure 43, 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 11 volts.

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

I T 7N - O
+ T T ® + + 2WT - \( T \7\\ ®
ACIDC awT L O PS R O
(Il [
T O O T O
; CcoM T
- © | W __ U com © O
GND O Ground the Cable O
7777 Ground the Cable Shield *~=="""1 (&) Shield at field device oo ®
at field device end only end only
Analog Input Analog Input
Module Module

Figure 40: 4-Wire Transducer, Externally Powered by AC Figure 41: 2-Wire Transducer, Externally Powered by DC

or DC Supply Supply
O O
O YT 77N O
+ + N7 + @
PS 3WT Out T ©) o O
- = 1 1 1 1 O 2WT I I O
T T T T O ; ; ; ; O
I O L coM
— LU COM @ © O
Ground the Cable Shield O Ground the Cable Shield - 1{®)
atfield device end only  *---====-1 "'"@ at field device end only
Analog Input
Analog Input Module
Module
Figure 42: 3-Wire Transducer, Externally Powered by DC
Supply Figure 43: 2-Wire Transducer, Self-Powered
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Appendix A: 2-Wire Transducer Connected
to Two Measuring Devices

As shown in Figure 44, 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 11 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 the circuit. When grounding the (-) return side of the Analog
Input Module, the other current-sensing device must be floating and able to withstand a common-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 ___(_3_[\_1@_______@
Analog Input
Module

Figure 44: 2-Wire Transducer Connected to Two Measuring Devices

2.6.4.10.3 Verifying Analog Input Current

RX3i Analog Current Input Modules have an internal 250Q resistor across the input terminals. You can
measure the voltage across the input terminals using a voltmeter, then use Ohm’s Law to determine the
input current:

Input Current (in Amps) =V [ 250
For example, if you measured 3 V across the input terminals:
Input Current (in Amps) = 3/250

Input Current (in Amps) =0.012 (or 12 mA)
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2.6.4.10.4 Shield Connections for Analog Output Modules

For analog output modules, the shield is normally grounded only at the source end (i.e. at Module - Figure
45). The GND connection provides access to the backplane (frame ground) resulting in superior rejection of
noise caused by any shield drain currents. In extreme-noise environments, you can connect an optional
ground braid from the GND terminal to an external earth ground to bypass noise around Module.

Q Analog

ry——7y OUT Ol output
User b 1 Q | Module
Load o 1 coMm

- - o

[ [ O

| I

! ! | | O

N g O

T T TN ouT @)
User . ] - O

Lo I
Load L L COoM o

[ I o

o o

O .
Shield connected o . %F;Eaz?
at module end Conduetor
o9
Earth
Ground

Figure 45: Shield Connections for Analog Output Module

2.6.4.10.5 Analog Output Shield Grounding with a Terminal Strip

If there is a terminal strip between the analog output module and the field devices (user loads), use the
method in Figure 46 for grounding the cable shields. Each cable is only grounded at one end, the end closer
to the Analog Output Module. An optional external ground connection to the GND terminal of Module is
illustrated for installations that require extra noise suppression.
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Figure 46: Analog Output Shield Grounding with a Terminal Strip
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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, damage to equipment, or both.
Module Catalog Module Type Current | Quantity on | GE Fuse Other Sources
Number (ote) Rating Module |Part Number and Part Numbers
Bussman - GMC-3
3 -
1C694MDL310° |120Vac, 0.5A 3A 2 44A724627-111 Littlefuse — 239003
Bussman - S506-5-R
IC694MDL330% |120/240Vac, 1A 5A 2 42G6101-0013
Schurter - 034.3124
Bussman - GMC-3
3 -
1C694MDL340° |120Vac, 0.5A 3A 2 44A724627-111 Littlefuse — 239003
Bussman - GMC-3
3 -
IC694MDL390% |120/240 Vac, 2A 3A 5 44A724627-111 Littlefuse — 239003
120/240 Vac or
Bussman - 215-002
IC694PWR3214 |125Vdc Input,
IC694PWR330¢ |30 W Power 2A 1 44A724627-109 (FDC-Z or GMC-2)
Littlefuse — 239-002
Supply
24Vdc Input,
IC694PWR3314 30 W Power 5A 1 44A724627-114 Bussman - GMC-5-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

—_

To install the CPU:

Make sure that rack power is off.

Install the CPU module in the appropriate slot
(refer to Universal Backplane Slot Occupancy
Rules, Section 2.6.1.3). With the exception of
CPE302/CPE305, the CPU occupies two slots
and can use any slots except the highest
numbered (rightmost) slot. CPE302/CPE305
occupies one slot.

Turn on the power. When the 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 back-up, connect the
battery to either of the battery connectors on
Module. (You can connect the battery at any
step in the installation process, but 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, follow
the installation instructions for the specific
Energy Pack.

Where appropriate, communications cables
can be secured to the tie-downs on the
bottom of Module.

After the program has been verified, the mode
switch can be moved to the appropriate
operation mode position: RUN 1/O ENABLED, RUN
OUTPUT DISABLE, or STOP. The LEDs indicate the
position of the mode switch and the status of
serial port activity.

CAUTION

CPUs may NOT be hot-inserted in the backplane; power must be removed before installing or removing the

CPU.

Installation

CPUDK ® @
RUN® @

OUTEN @ @ SYSFLT

Figure 47: CPE330 (example of 2-Slot CPU)
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2.6.6 Power Supplies

> Toinstall the power supplies
1. Install the Power Supply module(s) in the

appropriate slot(s).
i P Supplies (IC695) can be o i
a) Universal Power Supplies C ) PsFAULT
installed in any slot except the highest <) OVERTEWP
numbered (rightmost) slot in a Universal <) OVERLOAD
Backpla‘me. . ' P&wé}sﬁpl;ly )
b) Expansion Power Supplies (IC694) must be LOWAC

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

¢) Where multiple power supplies are to be
used, refer to Power Supply Models and Slot
Occupancy, Section 2.6.1.2)

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

3. Use the three wiring tie-downs on the bottom of
Module to secure the power and ground wires
afterinstallation.

PACSystems™
RX3i

Figure 48: Typical RX3i Power Supply Module

For all Power Supplies, if the same input power 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 must be connected to a common system ground.
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2.6.6.1 Power Supply Field Wiring

"  ForIC695 Power Supplies, each terminal accepts one AWG #14 to AWG #22 wire. Figure 49 (below) is a
cross-section of one of the terminals on an IC695 Power Supply. The end of each wire should 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 seating for the insulator. The wire must be fully inserted into the terminal block as
illustrated in Figure 49 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 end of the wire,
holding itin 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.

Figure 49: Correct Wiring Practice for Power Supply Input Terminals

®  ForlC694 Power Supplies, each terminal accepts one AWG #14 (2.1mm?) or two AWG #16 (1.3mm?)
copper 75°C (167°F) wires. The suggested torque for the Power Supply terminals is 1.36 Nm (12 in-Ib).
Each terminal can accept solid or stranded wires. Multiple wires in the same terminal should be of the
same type (solid or stranded) and size.

>

L1 +/L1

ﬂ To additional units in
same RX3i System
[ -
To additional units in
(- same RX3i System

N/ -/N/L2
m Ground

Jumper [
Keep as short as possible.

Connect directly to
mounting panel.

[

24VDC
Output for
110
Modules

N NSV SIS
®

Figure 50: 1C695 Power Supply Terminals Figure 51:1C694 Power Supply Terminals
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= 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
IC694 modules. Refer to the table in Section 4.2, Module Load Requirements for 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 Supply terminals.

2.6.6.3 DC Power Source Connections

All RX3i Power Supplies have DC input capabilities. Connect the + and - wires from the DC source to the
appropriate terminals. These connections are polarity-sensitive DC-only 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
user-installed jumper (as shown in Figure 52). If over-
voltage protection is not required or is supplied
upstream, no jumper is needed.

In systems with a floating neutral input (the neutral line
is not referenced to Protective Earth Ground), this
jumper must NOT be installed. Also, in a floating neutral
system, voltage surge protection devices such as MOVs
must be installed from L1 to earth ground, and from L2
(Neutral) to earth ground.

2.6.6.5 AC Power Supply Connections for Floating Neutral (IT)

Systems

Jumper strap
connects
overvoltage
protection
devices to
frame ground

L@

SN2 &

J
g

bl

Frame

v

Screw
Terminals

777 Ground

Figure 52: External Overvoltage Protection

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 to prevent damage to the power supply.

Installation
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A Floating Neutral System is a system of power distribution wiring L1
where 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 a Floating Neutral System, voltages measured N
from input terminals to protective earth ground may exceed the G

264Vac maximum input voltage power supply specification.

Figure 53: 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 not Floating Neutral Systems. Non-floating
neutral systems do not require special installation procedures.

—u L ; L1
N f N/PE L2
PE Y eE

|]‘

Figure 54: Neutral Not Floating (Tied to Ground)

2.6.6.7 Instructions for Floating Neutral Systems

1. The input power terminals should be wired as shown in Figure 49 through Figure 51 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:

*  From L1 to earth ground

*  From L2 (Neutral) to earth ground

The voltage surge devices must be rated such that the system is protected from power line transients that
exceed Line voltage + 100 Vac + (N-PE)uax. The expression N-PE refers to the voltage potential between neutral
and Protective Earth (PE) ground.

For example, in a 240 Volt AC system with neutral floating 50 Vac above earth ground, the transient
protection should be rated at 240 Vac + 100 Vac + 50 Vac= 390 Vac
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2.6.7 Serial Bus Transmitter Module

The RX3i Serial Bus Transmitter Module, IC695LREQ01, provides communications between a PACSystems
RX3i Universal Backplane (IC695-model number), and serial expansion, and remote backplanes (IC694- or
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 hot-inserted in the backplane; power must be removed
before installing or removing the Bus Transmitter Module. © evox

EXPANSION
ACTIVE

Insert the Serial Bus Transmitter Module straight into its slot as displayed in Figure
56 below. This module does not have the same pivoting and latching mechanisms
as other RX3i modules.

LRE001

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

I

SERIAL BUS TRANSMITTER

Figure 55: LREOO1
Front View

Figure 56: LREOO1 Attachment Using Captive Screws

2.6.7.2 Expansion Cable Installation

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

This section describes the types of the 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 90-30 Expansion Backplane IC693CHS398°

10-Slot Series 90-30 Expansion Backplane IC693CHS392°

5-Slot Series 90-30 Remote Backplane IC693CHS399°

10-Slot Series 90-30 Remote Backplane IC693CHS393°

® For information about the IC693 Series 90-30 Expansion and Remote Backplanes, refer to the Series 90-30 PLC Installation Manual, GFK-0356.
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3.1 RX3i Universal Backplanes: IC695CHS007,
IC695CHS012, IC695CHS016

Three Universal Backplanes are available for RX3i PACSystems:

e the 7-slot IC695CHS007,
e the 12-slot IC695CHS012, displayed in Figure 57 below, and
e the 16-slot IC695CHSO016.

E
X
P
A
N
s
I
[}
N

Figure 57: 12-Slot RX3i Universal Backplane IC695CHS012

The RX3i Universal Backplane supports both PCI (IC695) and serial (IC694) I/O and option modules with its
dual-bus backplane. The RX3i Universal Backplane also supports 90-30 |0 and option modules.

RX3i modules (IC695 catalog numbers) communicate over the backplane PCl bus.

RX3i modules (IC694 catalog numbers) and Series 90-30 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

Backplane
Grounding Point

Grounding Bar Slot Numbers

Figure 58: Features of RX3i Universal Backplanes
RX3i Universal Backplane features include:

= Terminal Strip on the left (Figure 58) for Isolated +24Vdc input.

= Backplane grounding point as described in Section 2.5.2.

= Anintegral grounding bar for connecting module/shield grounds as described in Section 2.5.5.

= Removable covers that, when knocked out, allow heat sinks on modules equipped with heat sinks to be
inserted.

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

= Slot numbers are printed on the backplane (Figure 58) and are used for reference for configuration in
PAC Machine Edition (PME). Slots and connectors are described on the following pages. Most modules
occupy one slot. Some modules, such as CPUs and AC Power Supplies occupy two slots.
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3.1.1.1 Universal Backplane TB1 Input Terminals

The RX3i 1C695 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 table in Section
4.2, Module Load Requirements.

These terminals accept individual wires from 14
to 22 AWC.

If modules that require Isolated +24Vdc are
installed in an Expansion Backplane instead, an
external Isolated +24Vdc power supply is not
required.

Terminals 1 through 6 are not used.

3.1.1.2 Slot 0

1 —6: not used s
7: Isolated +24VDC In . v

8: Isolated Ground

Slot 0: Connector for RX3i
1C695 Power Supply only

Figure 59: TB1 Terminal Detail

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 installed in any slot). However, 2-slot wide
modules that have right-justified 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 connector 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. A double-wide CPU may therefore be located in slot 0 with its backplane connector inserted in slot 1.

Backplane
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3.1.1.3 Dual-Connector Slots

Dual-connector slots are identified as follows:
CHS016: 0 through 15

CHS012: 0 through 11

CHS007: 0 through 5

They have two connectors, a connector for the RX3i
PCl bus, and 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 1C693 1/O or option modules.

Provided the Hot Insertion and Removal procedure
described in Section 2.6.4.1 is carefully followed, /O
and option modules in a Universal Backplane may be
removed and replaced without powering down.

3.1.1.4

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

Serial Expansion Module, IC695LRE001.

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

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

support the LREOO1 Serial Expansion Module.

Backplane
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Connector
for
PCI Bus Connector
for
Serial Bus

Figure 60: RX3i Universal Backplane Dual Connector
Slot for PCI Bus & Serial Bus

Expansion Slot (Slot 12 or Slot 16)

E
X
P
A
N
S
/
0
N

—U
e 11 H ©12 H

Figure 61: Expansion Slot Connector is
shown at Slot 12
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3.1.1.5 Slot 6 of 7-Slot Rack

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

Backplane
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Figure 62: Slot 6 of IC695CHS007
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3.1.2 Module Locations in a 12- or 16-Slot Universal

Backplane

» 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 Series 90-30 (IC693) Power
Supplies cannot be installed in Universal Backplanes.

= AnRX3i CPU module can be installed anywhere in the backplane except the Expansion slot. CPU
modules occupy two slots.

» 1/O and option modules can be installed in any available slot except slot 0, which can only accept IC695
Power Supplies, and the Expansion slot. Each 1/O slot has two connectors, so either an RX3i PCl-based
module or a serial module can be installed in any 1/O slot.

= Therightmost slot is the expansion slot. It can only be used for optional serial expansion module
IC695LREOO1. Refer to Chapter 5 for information about the LREOO1 Serial Expansion Module and
expansion cables.

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 AC /O (/O [ WO | WO | VIO | IO | /O | /O |Exp CPU /o | Vo |Wo|lWo|o|o|lo|lo|lo
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

Figure 63: Configured as CPU in slot 0, Power Supply in Figure 64: Invalid: AC Power Supply cannot be in Slot 11
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Figure 65: Configured as CPU in slot 0, Power Supply in

Slot 6

Backplane

Figure 66: Invalid: CPU cannot be configured in Slot 11
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Figure 68: Invalid: Only a Power Supply can be installed in
Slot

Figure 67: Configured as Power Supply in slot 0, CPU in
Slot 1

3.1.2.1 Locating the CPU in Slot 1

Whenever the CPU is installed in slot 1, only a single-wide 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 power supply, the RX3i AC power-supply must then 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.

Communications: For Service Request #15 (Read Last-Logged 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 logic that decodes fault table entries retrieved by these service 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 Configuration: The slot location of the CPU must be updated in the hardware configuration to
reflect the true location of the CPU.

Fault Tables: Faults logged for the CPU in the fault table will reflect the actual slot of the CPU.

Remote Series 90 PLCs that use SRTP Channels COMMREQs expect the CPU to be in slot 1 or slot 2. 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 backplane 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 Series 90-30
applications that expect the power supply to be located leftmost and 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 CPU should be checked 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 select SRTP as their communications driver as it can
communicate with a CPU in any slot.
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3.1.3 Module Locations in a 7-Slot Universal Backplane

*  DCPower Supplies IC695PSDx40 occupy one slot and can be installed in any slot. AC Power Supplies
IC695PSAXx40 occupy two slots and cannot be installed in slot 6. IC694 and IC693 Power Supplies cannot be
installed in Universal Backplanes.

* Anyl/O oroption module can be installed in slots 1 through 5, which have two connectors and can
accommodate either an RX3i PCI-based module or a serial module. Slot 6 can accommodate only RX3i
PCl-based single-wide modules. I/O and option modules cannot be installed in slot 0, which can only
accept IC695 Power Supplies.

=  AnRX3i CPU can be installed anywhere in the backplane except slot 6. CPU modules occupy two slots.
Installing the CPU in slot 1T means only a single-wide 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 place the CPU in a slot other than slot 1, it is
important to consider the factors listed in the section, Locating the CPU in a Slot Other than 1.
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Allowed Not Allowed
0 1 2 3 4 5 8
Figure 69: Configured as CPU in slot 0, Power Supply in Slot Figure 70: CPU cannot be configured in Slot 6

0 1 2 3 4 5 6

Figure 71: Configured as CPU in slot 0, Power Supply in Slot Figure 72:1/O or Option Module cannot be installed in
5 Slot 0

0 1 2 3 4 5 6

Figure 73: Configured as Power Supply in slot 0, CPU in Slot ~ Figure 74: AC Power Supply cannot be configured in Slot
1 6

Backplane 82



PACSystems™ RX3i System Manual Section 3
GFK-2314Y May 2021

3.2 Serial Expansion Backplanes: IC694CHS392,
IC694CHS398

The RX3i system can include any combination of up to seven RX3i Serial Expansion backplane and/or
Series 90-30 Expansion/Remote Backplanes. RX3i Serial Expansion Backplanes are available with either five
1/O slots (IC694CHS398, displayed in the following figure) or ten I/O slots (IC694CHS392).

NON-CPU SLOTS

Figure 75: Serial Expansion Backplane
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»  The leftmost module in an RX3i Serial Expansion Universal Backplane
Backplane must be a Serial Expansion Power Supply: I
= |C694PWR321: Serial Expansion Power Supply,
120/240 Vac, 125Vdc
* 1C694PWR330: Serial Expansion Power Supply, Expansion Backplane
120/240 Vac, 125Vdc, High Capacity
® 1C694PWR331: Serial Expansion Power Supply,
24Vdc, High Capacity
= Module Hot Insertion and Removal are NOT permitted on Expansion Backplane

Expansion Backplanes. IF

1/0 Bus
™y )

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

= Each Expansion Backplane has a Bus Expansion connector Expansion Backplane
atits right end for attaching an optional expansion cable.
There can be no more than 50 feet (15 meters) of cable F
connecting Expansion backplanes with the Universal
Backplane. If the system includes Series 90-30 Remote
Backplanes, the additional requirements summarized in
Section 1.3 through Section 1.5 must also be observed. [F <

T

Up to 15 meters (50 Ft)

Expansion Backplane

erminating
Resistor

Figure 76: Example RX3i System with
Expansion Backplane Racks
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Section 4: Power Supplies

This chapter describes power supplies for RX3i PACSystems:

Power Supply Description Catalog Number |Section
120/240 Vac 125Vdc 40 W Power Supply IC695PSA040 4.4
120/240 Vac 125Vdc 40 W Multi-Purpose Power Supply IC695PSA140 4.5
24Vdc 40 W Power Supply IC695PSD040 4.6
24Vdc 40 W Multi-Purpose Power Supply IC695PSD140 4.7
120/240 Vac 125Vdc 30 W Serial Expansion Power Supply IC694PWR321 4.8
120/240 Vac 125Vdc 30 W High Capacity Serial Expansion Power Supply IC694PWR330 49
24Vdc 30 W High Capacity Serial Expansion Power Supply IC694PWR331 4.10
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Power Supply Overview

Section 4
May 2021

This section provides a general description of the IC695 Power Supplies, which must be used in RX3i (IC695)
Universal Backplanes, and 1C694 Power Supplies, which must be used in RX3i Serial Expansion (IC694)

Backplanes. Individual power supply specifications are listed in the following sections.

The 1C695 Power Supplies provide up to 40 W each. The 1C694 (Expansion) Power Supplies provide up to 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 they are 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
. . Max Max
Catalog Canbe Nominal Load | Sharing, Max Max +24Vde | +24Vdc
Number Located In | Input Capacity® | Redund- | +3.3Vdc | +5Vdc
Isolated Relay
ancy
Universal | 120/240 Vac
IC695PSA040 Backplane | or 125Vdc 40W No 30W 30W - 40W
Universal | 120/240 Vac
IC695PSA140 Backplane |or 125Vdc 40W Yes 30W 30W - 40W
ic695psD040 | UV 15 avdc 40W No 30W 30W - 40W
Backplane
ic695psD140 | UV 15 avdc 40W Yes 30W 30W - 40W
Backplane
Serial
IC694PWR321 | Expansion 100/240 Vac 30w No - 15W 20W 15W
or 125Vdc
Backplane
Serial
IC694PWR330 | Expansion | | 00/240Vac | 554y No - 30W 20W 15W
or 125Vdc
Backplane
Serial
IC694PWR331 | Expansion | 24Vdc 30w No - 30W 20w 15W
Backplane

6 A power supply must be able to provide the total of the internal and external loads that may be placed upon it by all the hardware components

in the backplane as well 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 to Power Supply Field Wiring, Section 2.6.6.1. See also AC Power Source Connections (Section 2.6.6.2)
or DC Power Source Connections (Section 2.6.6.3) as appropriate for how each power supply is being
applied.

4.1.2 24Vdc Isolated Power

The 1C695 Power Supplies do not have Isolated +24Vdc output terminals. The RX3i Universal Backplane
provides external input terminals (TB1) for connecting an optional Isolated +24Vdc external supply. Modules
that draw +24Vdc from the backplane are listed in the table of Section 4.2, Module Load Requirements . Refer
to
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Universal Backplane TB1 Input Terminals for details on how to wire to terminal TB1.
41.3 RX3i 1C695 Power Supply Outputs

The 1C695 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 installed on the backplane are supplied through
the backplane connectors.

Backplane Backplane
——» 24V Relay +—|>[F—> 24V Relay

AC Line | ReZ:I:tor 5.1V DC Line | Resg.JIz\a/tor 5.1V

L [
— 33V > 33V | sa3v > 33V
Regulator Regulator
T > oV T > oV

Figure 77: Outputs of Power Supply IC695PSA040 Figure 78: Outputs of Power Supply IC695PSD040

& 1C695PSD140
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4.1.4 RX3i 1C694 Power Supply Outputs

The 1C694 power supplies have +5Vdc, Relay +24Vdc, and Isolated +24Vdc outputs that are connected
internally on the backplane. The voltage and power required by modules installed on the backplane are
supplied through the backplane connectors.

Power Supply | Backplane | Description
| 124v | Used internally by IC694 analog input,
_| l T ’: analog output, and DC input modules
: : : Also available on external terminals of
- , OGND »i| DC Input Modules and on front of IC694
: : Power Supplies for user applications
I I
|O R24V ’I
. : : User internally by
- | RGND | IC694 Relay Outputs
O >
Single : :
Point | |
Connection | 5V | Primary power to operate most
- 'y —O ®internal circuits on 1C694 modules
bc| | :
l | LGND |
O |
| 2-Point |
| Connection | Eyternal connection to
fLFGND ,: earth ground.
I

Figure 79: Outputs of Power Supplies IC694PWR321, IC694PWR330, and IC694PWR331
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The following table summarizes the maximum load requirements in milliamps and Watts for RX3i modules.
Modules are 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 on at the same time.

+24Vdc +24Vdc
Catalog st DL Rel Isolated
Description elay solate
Number
mA \W mA W mA | W mA| W
IC694ACC300 | Input Simulator - - 120 | 0.60 - - - -
IC694ACC307 | Expansion Bus Termination Plug - - 72 0.36 - - - -
IC695ALG106 | Analog Input Module, 6-Channel 390 | 1.287 | 225 |1125] - | - | - | -
Isolated Current/Voltage
Ic695ALG112 | Analog InputModule, 12-Channel 370 | 1221 | 425 |2125| - | - | - | -
Isolated Current/Voltage
IC694ALG220 | Analog Input, Voltage, 4-Channel - - 27 0135 - - 98 |2.352
IC694ALG221 | Analog Input, Current, 4-Channel - - 25 |0.d25| - - | 100 | 2.4
Analog Input, 8-/16-Channel Voltage
IC694ALG222 Version -AA - - 112 | 0.56 - - |1 041 ]0.984
Versions -BA and later - - 112 | 0.56 - - 110 | 2.64
IC694ALG223 | Analog Input, 16-Channel Current - - 120 | 0.60 - - 65 | 1.56
IC694ALC232 Advanced Diagnostics, 8/ 16-Channel _ ~ 12 | 056 _ _ 1110 | 264
Input Analog Voltage Module
IC694ALG233 Advanced Diagnostics, 16-Channel _ _ 120 | 0.60 _ _ 65 | 156
Input Analog Current Module
IC695ALG306 | ermocouple Input Module, 400 [ 1320 | 225 1325 - | - | - | -
6-Channel Isolated
IC695ALG312 | | nermocouple Input Module, 400 | 1320 | 425 2325 - | - | - | -
12-Channel Isolated
IC694ALG390 | Analog Output 2-Channel Voltage - - 32 0.16 - - | 120 | 2.88
IC694ALG391 Analog Output 2-Channel Current - - 30 0.15 - - 215 | 5.16
IC694ALG392 | An@log Output8-Channel - - |10 ]oss| - | - |315] 756
Current/Voltage
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+24Vdc +24Vdc
Catalog +3.3Vdc +5Vdc Rel Isolated
Description €lay 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
IC695ALCA12 Isolated Thermocouple Input Module 400 | 1320 | 425 |2125] - _ _ ~
12-Channel
Analog Module 4-Input 2-Output
IC694ALGa4z | nalog Module 4-Input 2-Outpu - - 95 |0.475| - | - |129 |3.09
Current/Voltage
IC695ALGS0g | 1D InputModule, 8-Channel 400 | 1320 200 | 100 | - | - | - | -
Isolated
IC695ALGE00 | Universal Analog Input Module 350 | 1.155 | 400 | 2.00 - - - -
IC695ALG608 | /\"3/0g Input 8-/4-Channel 330 | 1.089 | 600 | 300 | - | - | - | -
Current/Voltage
IC695ALGe16 | n2109 Input 16-/8-Channel 450 | 1485 | 600 | 300 | - | - | - | -
Current/Voltage
Analog Input 16-/8-Channel
IC695ALG626 | Current/Voltage with HART 625 | 2.063 | 600 | 3.00 - - - -
Communications
Analog Input 8-/4-Channel
IC695ALG628 Current/Voltage with HART 625 | 2.063 | 450 | 2.25 - - - -
Communications
IC695ALG704 | Analog Output, 4-Channel 375 | 1.238 | - - - | - 150 36
Current/Voltage
Anal -Ch I
Ic695ALG70g | nalog Output, 8-Channe 375 | 1.238 | - - - | - 250 6
Current/Voltage
Analog Output, 8-Channel
IC695ALG728 Current/Voltage with HART 380 | 1.255 - - - - - -
Communications enabled
IC695ALG80s | \nalog Output 8-Channel 450 | 1.485 | 25 | - |0.138| - |600 | 14.4
Current/Voltage Isolated
IC694APU300 | High-Speed Counter - - 250 | 1.25 - - - -
Special I/O Processor
IC694APU305 | (360mA module +10mA per output - - 440 2.2 - - 80 | 1.92
on)
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+24Vdc +24Vdc
Catalog SeRelliete SO Rel Isolated
Description €lay solate
Number
mA w mA | W mA | W mA| W
1/O Link Interface Module 205 | 1.025
IC694BEM320 with Optical Adapter - - 405 |2.025| - - -
I/O Link Master Module 415 |2.075
IC694BEM321 with Optical Adapter - - 615 |3.075| - B -
IC694BEM331 | Genius Bus Controller Module - - 1300 | 6.50 - - - -
IC695CHS007 | Universal Backplane 7-Slot 600 | 1.98 | 240 | 1.20 - - - -
IC695CHS012 | Universal Backplane 12-Slot 600 | 1.98 | 240 | 1.20 - - - -
IC695CHS016 | Universal Backplane 16-Slot 600 | 1.98 | 240 | 1.20 - - - -
IC694CHS392 | Expansion/Remote Backplane 10-Slot - - 150 | 0.75 - - - -
IC694CHS398 | Expansion/Remote Backplane 5-Slot - - 170 | 0.85 - - - -
IC695CMMop2 | >€al Communications Module, 2 700 | 2.310 | 115 |0508| - | - | - | -
Ports
ial ications Module, 4
IC695CMMOp4 | >€rial Communications Module, 700 | 2310 | 150 | 075 | - | - | - | -
Ports
IC695CMX128 | Control Memory Xchange Module 660 | 2.178 | 253 | 1.27 - - - -
1.1 GHz CPU with 2 MB of
IC695CPE302 GHz CPU wit ot user 1000 | 3.300 | 5007 | 250 | 100° | 2.4 | - | -
memory and embedded Ethernet
IC695CPE305 | |-} CHZCPUWIth 5MB of user 1000 | 3.300 | 5007 | 2.50 | 1008 | 2.4 | - | -
memory and embedded Ethernet
1.1 GHz CPU with 10 MB of
IC695CPE310 GHz CPUwith TOMB of user 1000 | 3.300 | 5007 | 250 | 100° | 2.4 | - | -
memory and embedded Ethernet
1 GHz dual core CPU with 64 MB of
IC695CPE330 | user memory and embedded 0 0 0 0 750 | 18 - -
Ethernet/PROFINET
IC695CPU310 | 300MHz CPU, 10 MB user memory 1250 | 4.125 | 1000 | 5.00 - - - -
IC695CPU315 | 1 GHz CPU, 20 MB of user memory 1000 | 3.300 | 1200 | 6.00 - - - -
IC695CPU320 | 1 GHz CPU, 64 MB of user memory 1000 | 3.300 | 1200 | 6.00 - - - -
7 Greater if USB present at start-up. Refer to GFK-2222AD or later, Section 2.2.
8 Note that the current at power-up is 500mA. 100mA is the steady-state condition.
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+24Vdc +24Vdc
Catalog SeRelliete SO Rel Isolated
Description €lay solate
Number
mA w mA | W mA | W mA| W
ice95CRU320 | | CH2Redundancy CPU64MBOF 1 00 | 3300 | 1200 | 00 | - | - | - | -
user memory
IC694DNM200 | DeviceNet Master Module - - 450 | 2.25 - - - -
Motion Controller 800 | 4.00
IC694DSM314 (+ external encoder, if used) - - +500 | +2.50 | - - B
Motion Controller 860 | 4.30
1C694DSM324 - - - - - -
3 (+ external encoder, if used) +500 | +2.50
IC695ETMO001 Ethernet Module 840 | 2.772 | 614 | 3.07 - - - -
ice9sECMgs0 | 'EC 61850 Ethernet Communication | g0 | ¢ 550 | 1100 [5.500| - | - | - | -
Module
IC695GCG0O0T | Genius Communications Gateway N/A N/A N/A | N/A | NJA | NJA | NJA | N/A
ic695HsC304 | High-Speed Counter Module, 457 | 151 | 64 |032| - | - | - | -
1.5MHz, 8 inputs, 7 outputs
High-Speed Counter Module,
IC695HSC308 1.5MHz, 16 inputs, 14 outputs 561 1.85 94 | 0.47 - - - -
IC695LREOO1 Expansion Module - - 132 | 1.60 - - - -
IC694MDL230 | Input 120 Vac Isolated 8-Pt - - 60 0.30 - - - -
IC694MDL231 | Input 240 Vac Isolated 8-Pt - - 60 0.30 - - - -
1C694MDL240 | Input 120 Vac 16-Pt - - 90 0.45 - - - -
IC694MDL241 | Input 24Vac/Vdc Pos/Neg Logic 16-Pt - - 80 0.40 - - | 125 | 3.00
IC694MDL250 Inp%lt120 Vac 16-Pt Isolated _ _ 220 | 1.10 _ _ _ _
(allinputs on)
IC694MDL260 Inpl'Jt120 Vac 32-Pt Isolated _ _ 20 | 1.10 ~ _ _ _
(allinputs on)
IC694MDL310 Output 120 Vac 0.5A 12-Pt _ ~ 210 | 1.05 _ _ ~ _
(all outputs on)
IC694MDL330 Output 120/240 Vac 0.5A 16-Pt _ _ 160 | 0.80 _ _ _ _
(all outputs on)
120 V. .5A 16-P
IC694MDL340 | OUtPUL120Vac0.5A16-Pt - - | 315 j1ss| - | -] - | -
(all outputs on)
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+24Vdc +24Vdc
Catalog SeRelliete SO Rel Isolated
Description €lay solate
Number
mA w mA | W mA | W mA| W
IC694MDL350 Output 120/240 Vac Isolated 16-Pt _ _ 315 |1575] - _ _ ~
(all outputs on)
IC694MDL390 Output 120/240 Vac Isolated 2A 5-Pt _ _ 110 | 055 _ _ _ _
(all outputs on)
IC694MDL632 | Input 125Vdc Pos/Neg Logic 8-Pt - - 40 | 0.20 - - - -
IC694MDL634 | Input 24Vdc Pos/Neg Logic 8-Pt - - 45 |0.225| - - 62 |1.488
IC694MDLE35 Inp%|t125Vdc Pos/Neg, 16-Pt _ _ 80 0.40 _ _ _ _
(allinputs on)
IC694MDL645 | Input 24Vdc Pos/Neg Logic 16-Pt - - 80 0.40 - - 125 | 3.00
IC694MDL646 'P"tp”t 24VdcPos/Neg LogicFASTT6- | _ - | 80 |o040| - | - |125]3.00
IC694MDL648 Input.48Vdc16-Pt Pos/Neg Logic, ) ) 80 0.40 i ) ) i
Tms filter
Input 5/12Vdc (TTL) Pos/Neg 32-Pt
195=(29mA +0.5mA/point ON +
4 7mAJLED O.N) 195 |0.975
IC694MDL654 | 440mA (maximum) from +5V bus on - - 1440 | ]220| - - -
the backplane (if module isolated +5V '
supply used to power inputs & all 32
inputs ON)
Input 24Vdc Pos/Neg 32-Pt 224
IC694MDL655 | (29mA +0.5mA/point ON - - 195 | 0.975 - - (typ) 5.376
+4.7mAJLED ON) ¥P
IC694MDL658 | Input 48Vdc 32-Pt Pos/Neg Logic - - 195 |0.975| - - - -
IC694MDL660 | Input 24Vdc 32-Pt Pos/Neg - - 300 | 1.50 - - - -
IC695MDL664 | Input 24Vdc 16-Pt, Pos Logic 95 0.314 | 225 |1.125 - - - -
IC694MDL730 | Output 12/24Vdc 2A 8-Pt Pos Logic - - 55 10.275 - - - -
IC694MDL732 | Output 12/24Vdc 0.5A 8-Pt Pos Logic - - 50 | 0.25 - - - -
IC694MDL734 Output 125Vdc Pos/Neg Logic 6 Pt _ _ 90 | 045 ~ _ _ _
(all outputs on)
IC694MDL740 Out'put 12/24Vdc 0.5A 16-Pt Pos _ ~ 110 | 055 _ _ ~ _
Logic (all outputs on)
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+24Vdc +24Vdc
Catalog SeRelliete SO Rel Isolated
Description €lay solate
Number
mA w mA | W mA | W mA| W
IC694MDLT41 Out.put 12/24Vdc 0.5A 16-Pt Neg _ _ 110 | 055 ~ _ _ ~
Logic (all outputs on)
IC694MDL742 Output 12/24Vdc 1A 16-Pt Pos Logic _ _ 130 | 065 _ _ _ _
ESCP (all outputs on)
Output 5/24Vdc (TTL) 0.5A 32-Pt Neg
IC694MDL752 | Logic (13mA +3 mA/point ON + 4.7 - - 260 | 1.30 - - - -
mA/LED)
Output 12/24Vdc 0.5A 32-Pt Pos
IC694MDL753 | Logic (13mA + 3mA/point ON + - - 260 1.3 - - - -
4.7mA/LED)
IC694MDL754 | OUtPut 24Vdc High-Density 32-Pt - ~ 300|150 | - | - | 2646336
(with all outputs on)
tput 12/24V .5A 32-Pt Positi
(C60amDL75g | OUtPUt 12/24VdC0.5A32-PtPositive | - 250 [125] - | - | 66 |1.584
Logic with ESCP per group
IC695MDL765 Out.put Module, 24/125Vdc 16-Pt Pos 152 | 0502 | 540 27
Logic
IC694MDL916 | Output4 Amp 16-Pt Relay - - 300 | 1.50 - - - -
IC694MDLI30 Relay NO 4A Isolated 8-Pt Output _ ~ 6 0.03 20 168! - ~
(all outputs on)
IC694MDL931 Relay NC and Form C 8 A Isolated 8-Pt _ _ 6 0.03 | 110 | 264! - _
Output (all outputs on)
IC694MDLO40 | iy NO 2A16-PtOutput - - 7 0035|135 [324] - | -
(all outputs on)
Mixed 1/O 24Vdc Input (8-Pt)
| 4MDR - - 4 7 1. - -
€69 390 \o. Relay Output (8-Pt) 80 1 0.40 1 70 1168
IC695NIU001 Ethernet Network Interface Unit 1250 | 4.125 | 1000 | 5.00 - - - -
Ethernet Network Interface Unit Plus
IC695NIU001 (version AAAA and later) 520 | 1.716 | 950 |4.750 - - - -
IC695PBM300 | PROFIBUS Master Module 440 | 1.452 - - - - - -
IC695PBS301 PROFIBUS Slave Module 440 | 1.452 - - - - - -
iC695PMM335 | ACMotion Multi-Axis Motion 1010 [ 3333 | 440 | 22 | - | - | - | -
Controller
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+3.3vd +5vd +24Vdc +24Vdc
Catalog . Ve ¢ Relay Isolated
Description
Number
mA w mA | W mA | W mA| W
PROFINET Controller Module
IACX695PNCOO1 " | (maximum with 2 SFP devices 1200 | 3.960 | 1500 | 7.5 - - - -
installed, 0.35 A per SFP device)
PROFINET Controller Module
:?)CXEESPNCOM " | (maximum with 2 SFP devices 1200 | 3.960 | 750 |4.125] - - - -
installed, 0.35 A per SFP device)
PROFINET Scanner Module
IACX?(?(5PNSOO1 " | (maximum with 2 SFP devices 1900 | 6.270 | 1100 | 5.5 - - - -
installed, 0.35 A per SFP device)
PROFINET Scanner Module
:3C)f§5PNSOO1 " | (maximum with 2 SFP devices 1300 | 4.290 | 700 3.5 - - - -
installed, 0.35 A per SFP device)
PROFINET Scanner Module RX3i SoE
IC695PNS101 (maximum with 2 SFP devices 1300 | 4.290 | 700 3.5 - - - -
installed, 0.35 A per SFP device)
IC695PRS015 Pressure Transducer Module 700 | 2.310 | 115 |0.575 - - - -
Redundancy Memory Xchange
| RMX12 .264 22 1.1 - - - -
€695 8 Module, Multi-Mode Fiber >80 6 0
Redundancy Memory Xchange
IC695RMX228 580 .264 220 1.1 - - - -
Module, Single-Mode Fiber
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4.2.1 Power Supply Loading Example

To determine the total load placed on a power supply, add the current requirements of each module and the
backplane. The following table provides an example of power supply loading.

Eitrilsgr Module +3.3Vdc +5.1Vdc +§:|\;3c I;rjl?t/:;
IC695CPU310 | 300MHz CPU 10 Meg memory 1250 1000 - -
IC695CHS012 | Universal Backplane, 12-Slot 600 240 - -
IC695ETMO001 | Ethernet Module 840 614 - -
IC695LREOO1 Expansion Module - 132 - -
IC694ALG220 | Analog Input, Voltage, 4-Ch - 27 - 98°
IC694ALG390 | Analog Output 2-Ch Voltage - 32 - 120°
IC694ALCA42 /;-rgl]ogu(iurrent/Voltage 4-Chin/ _ 95 _ )
IC694APU300 | High-Speed Counter - 250 - 4000°
IC694MDL340 | 120 Vac 0.5A 16-Pt Output - 315 - -
IC694MDL230 | 120 Vac Isolated, 8-Pt Input - 60 - -
IC694MDL240 | 120 Vac 16-PtInput - 90 - -
IC694MDL930 Zelllzi)yutlpOU:lSAOI;;)lated 8-Pt Output _ 5 20 _
oy | e et | e T |

Total Amps 2.690 2.867 0.180 -

Converted to Watts (x3.3V) (x5.1V) (x24V) -

:(L)I\F/)v;;Consumption from Power _8.877W _14.622W | 2432w _
Total Power Consumption from Power Supply 8.877 +14.622 +4.32=27.817W

9 Because the IC695 power supply does not provide +24Vdc Isolated power, an external +24Vdc supply, wired via terminal TB1 on the Universal
Backplane, is required for modules ALG220, 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=30W maximum
= 3.3Vdc=30W maximum

In this example, all of Module power requirements are met by Power Supply PSA040.

4.2.2 Load Sharing [ Redundancy

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

* Load Sharing
= Power Supply Module Redundancy

= 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 supplies 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, Multi-purpose power supplies
must be wired to the same power source in such a way that they all can be powered up or powered down
simultaneously. The On/Off switch on the front panel of each of the power supplies must be left in the On
position.

CAUTION

In a load-sharing application, it is important to ensure that the load-sharing power supply
modules’ On/Off switches cannot be inadvertently used. The minimum number of power
supplies needed to meet the system power requirements MUST have their switches
always kept in the On position. Also, the load-sharing 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 or separate
external switches, resulting in insufficient power capacity, equipment damage may result.
It may be necessary to re-load the PLC operating system to resume operation.
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4.2.2.2 Connections for Load Sharing

In load-sharing installations, additional multi-purpose power supplies 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 é
Switching \ 1

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

Different Source

Figure 80: 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 multi-purpose power supply
above the minimum required for the system power load (Figure 81). In this type of installation, all Multi-
purpose power supplies contribute a share of the backplane power and run at a correspondingly reduced
load. This results in longer life for the individual power supplies. Also, should one power supply module fail,
system operation is not interrupted. The front panel switch can be used to remove a redundant unit. Note
that this type of system does not protect against loss of the input power source. If more than one power
supply is switched off, the remaining power supplies may become overloaded 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
\
/A VA NEVANENVE
Example: Three Power Supplies T;;svliigérsaPF;?vaeerrSSUUp?Iy
Needed to Meet Load Requirements pply
Module Redundancy
Figure 81: Redundant Power Supply Connections
4.2.2.4 Power Source Redundancy
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If the overall power needs of the system can be met using either one or two Multi-purpose power supplies,
then power source redundancy can be provided. This requires using twice the minimum number of Multi-
purpose power supplies required to meet the system load requirements. In this type of system, half of the
Multi-purpose power supplies must be connected to one power source and the other half must be
connected to a separate source. This arrangement provides all the advantages of a Basic Redundancy
system, as described above, 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
Switchin Switching
Deviceg \ /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

Figure 82: Connections for Power Source Redundancy

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

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

A Floating Neutral System is 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 a Floating Neutral System, voltages measured from input N
terminals to protective earth ground may exceed the 264Vac [ ke

maximum input voltage power supply specification. =

Figure 83: 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 in Power Supply Field Wiring, Section
2.6.6.1 with the following exceptions.

1) ForlC695 power supplies, no jumper may be installed between terminal 5 or 6 and terminal 7.

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

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

" From L1 to earth ground

*  From L2 (Neutral) to earth ground

The voltage surge devices must be rated such that the system is protected from power line transients that
exceed Line voltage + 100V + (N-PE)uax The expression N-PE refers to the voltage potential between neutral

and Protective Earth (PE) ground. For example, in a 240 Volt AC system with neutral floating 50 Vac above
earth ground, the transient protection should be rated at:

240Vac + 100 Vac + 50 Vac =390 Vac

43.2 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 not Floating Neutral Systems. Non-floating
neutral systems do not require special installation procedures.

gj L1 %7 L gj L1
N j— N/PE L2
PE PE

Figure 84: Non-Floating Neutral Wiring
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4.4 Power Supply, 120/240 Vac or 125Vdc, 40 W:

IC695PSA040

Power Supply IC695PSA040 is a 40-Watt supply that
operates from an input voltage source in the range of
85 to 264Vac or 100 Vdc to 300 Vdc.

This power supply provides three outputs:

= +5.1Vdcoutput,

= +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 IC695PSA040 can be used in a PACSystems
RX3i (IC695 catalog number) Universal Backplane.

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

Power supply version IC695PSA040C or earlier may
cause equipment damage if inadvertently installed in
the same backplane as another RX3i power supply.

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

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

Power Supplies

¢) POWER
<) PSFAULT
<) OVERTEMP
<) OVERLOAD

Power Supply
40W DC

S
EMERSON

PACSystems
RX3i

Figure 85: IC695PSA040
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4.4.1.1 LEDs

Four LEDs on the power supply indicate:

=  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 supply, but the Power
Supply switch is off.

®  P/SFault (Red). When this LED is lit, it 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.

4.4.1.2 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 off.

4.4.1.3 Wiring Terminals

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

Power Supplies
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POWER

P/S FAULT
OVERTEMP
OVERLOAD

| 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

WARNING:

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

Figure 86: PSA040 Showing Terminals & On/Off Switch
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4.4.2

Specifications: PSA040
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(Maximum with Full Load)
Inrush Current™®

Nominal Rated Voltage 120/240 Vacor 125 Vdc
Input Voltage Range

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

5.1Vdc =30 W maximum

3.3Vdc=30W maximum

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

Output Voltage

24Vdc: 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:0to9 A

Isolation (input to backplane):

250 Vac continuous; 1500 Vac for 1 minute

Ripple (all outputs)

150 mV

Noise (all outputs)

150 mV

Ride-through 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

6A

Number of Daisy-Chained PSA040
Supplies

Upto4

For product standards and general specifications, refer to 17.2.3.7.3Appendix A:.

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

10 The Inrush Current specification is given as a guide for sizing the external power source for the IC695PSA040. Peak inrush current may be

higher for shorter durations.
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4.4.2.1

Thermal Derating: PSA040

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

Power Supplies

5V Fully Loaded
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Figure 87: Thermal Derating Curves for PSA040
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4.4.2.2 Over-Current Protection: PSA040

The 5.1 Vdc output is electronically limited to 7 A. The 3.3Vdc output is limited to 10 A. If an overload
(including a short circuit) 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, non-repairable, 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 Table displays a fault if any Over-
temperature, Overload, or Power Supply fault occurs. There is no additional indication if the power supply
fusible link blows.

4.4.3 Field Wiring: PSA040

R

=ele

4.4.3.1 Power Source and Ground Connections
The wires from the power source and ground connect _
to the terminals on the power supply as shown in Figure ‘__|_| To additional %
88. Each terminal accepts one 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 (4.4 in-Ib). ¢
Keep as short as
WARN'NG possible. Connect
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 Figure 88: Field Wiring PSA040
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.
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4.4.3.2 Input Over-Voltage Protection

The bottom terminal is normally connected to the
frame ground with a user-installed jumper as
shown in Figure 89. If over-voltage protection is

not required or is supplied upstream, no jumper is
needed.

To Hi-pot test this supply, over-voltage protection
must be disabled during the test by removing the
jumper. Re-enable over-voltage protection after
testing by reinstalling the jumper.

Section 4
May 2021

+/L1

r
-IN/L2 ¢ /@/
Jumper strap @ /é/

connects

A

overvoltage
protection

devices to I: Q
frame ground '
9 Screw
Terminals

Frame
777 Ground

Figure 89: Over-Voltage Protection for PSA040

In systems with a floating neutral input (Figure 83 - the neutral line is not referenced to Protective Earth
Ground), this jumper must NOT be installed. Also, in a floating neutral system, voltage surge protection
devices such as MOVs must be installed from L1 to earth ground, and from L2 (Neutral) to earth ground, as
discussed in Section 4.3.1, Special Instructions for Floating Neutral Systems.
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4.5 Multi-purpose Power Supply, 120/240 Vac or

125Vdc, 40 W: IC695PSA140

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

range of 85 to 264Vac or 100 Vdc to 300 Vdc. <) POWER
J P/SFAULT
This power supply provides three outputs: 2 OVERTEMP

) OVERLOAD

=  +5.1Vdc output Power Supply

= +24Vdcrelay output that can be used to power GEE
circuits on Output Relay modules.

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

This power supply is suitable for use in load-sharing and
redundancy applications. Up to four multi-purpose power
supplies (PSA140 and/or PSD140) can be used in a
PACSystems RX3i (IC695 catalog number) Universal
Backplane. Use these Power Supplies 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

Figure 90: IC695PSA140

CAUTION
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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
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4.5.1.1 LEDs

Four LEDs on the power supply indicate:

=  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/SFault (Red). When this LED is lit, it 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.

= Qverload (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.

4.5.1.2 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 off.

4.5.1.3 Wiring Terminals

Terminals for power, ground, and MOV disconnect
acceptindividual 14 to 22 AWG wires.
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POWER

P/S FAULT
OVERTEMP
OVERLOAD

| 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

WARNING:

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

Figure 91: PSA140 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 8510264 Vac

DC 100 to 300 Vdc
Input Power

70W i
(Maximum with Full Load) maximum

Inrush Current" 4 A, 250 ms maximum

40 W maximum total
5.1Vdc=30W maximum

Output Power 3.3 Vdc =30 W maximum

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

24Vdc: 19.2t0 28.8 Vdc
Output Voltage 5.1Vdc: 5.0 to 5.2 Vdc (5.1 Vdc nominal)
3.3Vdc: 3.1 to 3.5 Vdc (3.3 Vdc nominal)

24Vdc:0to 1.6 A
Output Current 5.1Vdc:0to6 A
3.3Vdc:0to9A

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 maintains

Ride-through 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 Daisy-Chained PSA140 Supplies |[Upto4

Number of PSA140 Power Supplies in

4
Universal Backplane Upto

For product standards and general specifications, refer to 717.2.3.7.3Appendix A:.

"' The Inrush Current specification is given as a guide 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 Vac or 240 Vac is present on the AC power supply. The door protects against accidental shock
hazards that could cause severe or fatal injury to personnel.

4.5.2.1 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 J S S A T A 1 T

0 10 20 30 40 50 60
Temperature (C)

Figure 92: Thermal Derating Curves for PSA140
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4.5.2.2 Over-Current Protection: PSA140

The 5.1Vdc output is electronically limited to 7 Amps. The 3.3Vdc output is limited to 10 A. If an overload
(including short circuits) occurs, it is sensed internally, and the power supply shuts down. Because it is
designed for redundancy applications, this power supply latches off in fault 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 non-redundant application where automatic
restarting is required, a jumper plug can be installed.

An internal non-repairable 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 Table shows a fault if any Over-temperature, Overload or P[S Fault occurs. There is no additional
indication if the power supply fusible link blows.

In a non-redundancy application, where automatic restarting may
be appropriate, a jumper plug (or shunt) can be installed at the rear
of Module as shown in Figure 93. The jumper plug must have 0.100
— inch spacing on the center and accommodate 0.25-inch pins.
Example parts are Radio Shack DIP Programming Shunt #276-1512
and DIGI-Key #59000-ND. Module must be removed from the
Figure 93: Jumper Location PSA140  backplane to install the jumper plug.

Location for optional
jumper plug

4.5.3 Field Wiring: PSA140

R

=ele

4.5.3.1 Power Source and Ground Connections
The wires from the power source and ground connect _
to the terminals on the power supply as shown in Figure ‘__|_| To additional %
94. Each terminal accepts one AWG 14 to AWG 22 wire. —l units —
When tightening the screw terminals, do not exceed = To addtional -]
the maximum torque limit of 0.5 Nm (4.4 in-Ib). ¢
Keep as short as
WARN'NG possible. Connect
directly to

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

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 Figure 94: Field Wiring for PSA140
injure personnel or cause damage to equipment. Also,

each backplane must be connected to a common

system ground.
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4.5.3.2 Input Over-Voltage Protection

The bottom terminal is normally connected to
frame ground with a user-installed jumper as
shown in Figure 95. If over-voltage protection is
not required or is supplied upstream, no jumper ;
is needed. “INTLZ &

J%/I
To Hi-pot test this supply, over-voltage /é/

Jumper strap :

+IL1 9

protection must be disabled during the test by connects : | Frame
; ; overvoltage ’ +777 Ground
removing the jumper. Re-enable over-voltage vervoltag i
. . . . protection -
protection after testing by reinstalling the devices to 0
jumper. frame ground '
Jump 9 Screw
Terminals

Figure 95: Over-Voltage Protection for PSA140

In systems with a floating neutral input (Figure 83 - the neutral line is not referenced to Protective Earth
Ground), this jumper must NOT be installed. Also, in a floating neutral system, voltage surge protection
devices such as MOVs must be installed from L1 to earth ground, and from L2 (Neutral) to earth ground, as
discussed in Special Instructions for Floating Neutral Systems, Section 4.3.1.
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4.6 Power Supply, 24Vdc, 40 W: IC695PSD040

Power Supply IC695PSD040 is a 40 W supply that operates from an
input voltage source in the range of 18Vdc to 30 Vdc.

®= +5.1Vdcoutput

= +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 in
redundant or increased capacity modes.

Power supply version IC695PSD040C or earlier may cause
equipment damage if inadvertently installed 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 additional
modules must be installed in expansion or remote backplanes.

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

Power Supplies
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-J P/SFAULT
) OVERTEMP
—J OVERLOAD
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Figure 96: IC695PSD040
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4.6.1.1 LEDs

Four LEDs on the power supply indicate:

=  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 supply, but the power
supply switch is off.

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

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

= QOverload (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.

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

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 Over-temperature,
Overload, or Power Supply fault occurs.

4.6.1.2 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.

4.6.1.3 Wiring Terminals

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

Power Supplies

(] Power

(] FrsFauLT
(] overTEMP
(] overLoAD

PSD040

INPUT
24VDC
6OW
WIRE AWGH 14-22
TORQUE 44 in-Ib
(05 N-m)
75DEG. C COPPER
CONDUCTORS ONLY

Figure 97: PSD040 Terminals and
Switch Locations
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4.6.2 Specifications: PSD040

Nominal Rated Voltage 24 Vdc

Input Voltage Range 18to 30 Vdc

Input Power 60 W maximum at full load
Inrush Current'? 4 A, 100 ms maximum

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

Maximum output power depends on ambient temperature

5.1Vdc: 5.0t0 5.2 Vdc (5.1 Vdc nominal)

Output Voltage
3.3Vdc: 3.1 to 3.5 Vdc (3.3 Vdc nominal)
5.1Vdc:0to 6 A

Output Current
3.3Vdc:0to9 A

Isolation None

Ripple (all outputs) 50 mV

Noise (all outputs) 50 mV

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 1C694 and IC693 modules that have relay outputs, note
that dropouts longer than 10ms will cause dropouts on Modules.

Ride-through time

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

Terminal Current 6A

Number of Daisy-chained PSD040

2
Supplies Upto

12 The Inrush Current specification is given as a guide for sizing the external power source for the IC695PSD040. Peak inrush current may be
higher for shorter durations.
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4.6.2.1

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

5V Fully Loaded

0 10 20 30 40 50 60
Temperature (C)

| — =33V —-=-5V |

3.3V Fully Loaded

0 10 20 30 40 50 60
Temperature (C)

—% =3.3V = X= -5V emm—Total

Figure 98: Thermal Derating Curves for PSD040
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4.6.2.2 Over-Current Protection: PSD040

The 5.1Vdc output is electronically limited to 7 A. The 3.3Vdc output is limited to 10 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 non-repairable 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 Table shows a fault if any 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 DG ROWER

connect to the terminals on the power supply as DC+ +

shown in Figure 99. Each terminal accepts one L .

AWG 14 to AWG 22 wire. DC- —

Toa::i:l:onal -

When tightening the screw terminals, do not @ @

exceed the maximum torque limit of 0.5 Nm - @
.

(4'4 In-lb)' Keep as short as ]

Connect DC - to Earth Ground to

possible. Connect i :
prevent damaging ground potentials

Important: Be sure to connect DC- to Earth ey
mounting panel.
Ground.

WARNING

If the same external DC power source is used to

Figure 99: Field Wiring for PSD040

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 damage to equipment. Also, each
backplane must be connected to a common
system ground.
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4.6.3.2 Input Over-Voltage Protection
The bottom terminal is normally connected
to the frame ground with a user-installed c: _
jumper as shown in Figure 100. If over- s T,
voltage protection is not required or is /@/
supplied upstream, no jumper is required. -INIL2 @ T
To Hi-pot test thi ly, over-volt i /H’
o Hi p9 est this sup')p y, over \{o age Jumper strap |
protection must be disabled during the test connects @ S Frame
by removing the jumper. Re-enable over- overvoltage +z77 Ground
voltage protection after testing by protection -
: Q
reinstalling the jumper. devices to :
frame ground
Screw
Terminals

Figure 100: Over-Voltage 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 multi-purpose 40-Watt supply that operates
from an input voltage source in the range of 18Vdc to 30 Vdc.

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

®= +5.1Vdcoutput

= +24Vdc relay output that can be used to power circuits on Output Relay P“j;;\f;';"'ﬂ'
modules

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

Multi-purpose power supply IC695PSD140 is suitable for use in load-sharing
and redundancy applications. It must be installed in a PACSystems RX3i (IC695
catalog number) Universal Backplane. It can be used as the only power supply
in the backplane or combined with up to three additional multi-purpose power
supplies.

The power supply indicates when an internal fault occurs so the CPU can detect

loss of power or log the appropriate fault code. s
EMERSON

PACSystems
RX3i

Figure 101: IC695PSD140

CAUTION

This power supply cannot be used with RX3i 1IC695PSD040 or IC695PSA040 power supplies in redundant or
increased capacity modes. Damage to equipment may result.
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4.7.1.1 LEDs

Four LEDs on the power supply indicate:

=  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 supply,
but the power supply switch is off.

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

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

= QOverload (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.

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

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 Over-temperature,
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.

4.7.1.3 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.

Power Supplies

] power

] PisFauLT
] overTEMP
] overLoAD

PSD040

24VDC
60w
WIRE AWGH# 14-22
TORQUE 4.4 in-Ib
(0.5 N-m)
75 DEG. C COPPER
CONDUCTORS ONLY

Figure 102 PSD140 Terminals and
On/Off Switch
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4.7.2 Specifications: PSD140

Nominal Rated Voltage 24 Vdc

Input Voltage Range 18to 30 Vdc

Input Power 60 W maximum at full load
Inrush Current™ 4 A, 100 ms maximum

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

Maximum output power depends on ambient temperature

5.1Vdc: 5.0V to 5.2 Vdc (5.1Vdc nominal)

Output Voltage
3.3Vdc: 3.1V to 3.5 Vdc (3.3Vdc nominal)
5.1Vdc:0to6 A

Output Current
33Vdc:0to9A

Isolation None

Ripple (all outputs) 50 mV

Noise (all outputs) 50 mV

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 1C694 and IC693 modules that have relay outputs,
special precautions should be taken because dropouts in the
source voltage will be seen by Module and may cause relay

Ride-through time

dropouts.
Wiring Terminals Each terminal accepts one 14 AWG to 22 AWG wire
Terminal Current 6A
Number of Daisy-Chained PSD140
. Upto4

Supplies
Number of PSD140 Supplies i

umber o uppliesin Upto4

Universal Backplane

13 The Inrush Current specification is given as a guide for sizing the external power source for the 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
424 Volts
= =~71_—26 Volts

25
20 ——30 Volts

15
10

Power (W)

0 10 20 30 40 50 60
Temperature (C)

Figure 103: 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 an overload
(including short circuits) occurs, it is sensed internally, and 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 non-repairable 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 Table shows a fault if any Over-temperature, Overload or P/S Fault occurs. There is no additional
indication if the power supply fusible link blows.

In a non-redundancy application, where automatic restarting may .

Location for
be appropriate, a jumper plug (or shunt) can be installed at the optional N
rear of Module as shown in Figure 104. The jumper plug must jumper plug =
have 0.100 inch spacing on the center and accommodate 0.25-
inch pins. Example parts are Radio Shack DIP Programming Shunt
#276-1512 and DIGI-Key #59000-ND. Module must be removed
from the backplane to install the jumper plug.

Figure 104: 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 connect to g
the terminals on the power supply as shown in Figure DC+ +

105. Each terminal accepts one AWG 14 to AWG 24 wire. S
DC-

Important: Be sure to connect DC- to Earth Ground.

&)

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

Connect DC - to Earth Ground to
prevent damaging ground potentials

Figure 105: Field Wiring for PSD140

4.7.3.2 Input Over-Voltage Protection

The bottom terminal is normally connected to
the frame ground with a user-installed jumper
as shown in Figure 106. If over-voltage
protection is not required or is supplied
upstream, no jumper is required. -IN/L2

+
-
—
-0
—@
LAAAAA

...____O.___....

R
BN

To Hi-pot test this supply, over-voltage

protection must be disabled during the test by Jumper strap ,
ing the jumper. Re-enable over-voltage connects @ ¢ Frame
remowr.\g Jump o ) ) 9 overvoltage ; +777 Ground
protection after testing by reinstalling the protection ;
jumper. devices to frame Q
ground !

Screw Terminals

Figure 106: Over-Voltage 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, 120/240 Vac or 125Vdc:

IC694PWR321

Power Supply IC694PWR321 is a 30-Watt supply that
operates from an input voltage source in the range of
85Vac to 264Vac or 100 Vdc to 300 Vdc.

This power supply provides three outputs:

*= +5Vdcoutput
= Relay +24Vdc output that can be used to power
circuits on Output Relay modules

= [solated +24Vdc. This power is used internally by
some modules. It can also be used to power field
devices connected to 24Vdc Input modules

Power Supply IC694PWR321 can be used in an Expansion

backplane in an RX3i system. The battery backup and
serial port functions are not available in Expansion
Backplanes.

4.8.1.1 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 power and is operating properly. It is
OFF when a power supply fault occurs, or 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

PACSystems™
RX3i
IC694PWR321

Standard
Power Supply

INPUT

~
100 - 240 VAC
50/60 HZ 100VA

TORQUE 125VDC, 50 W
12.IN‘EB
(#3-Nm)

USE COPRER | —
CONDUCTORS @

RATED FOR
75 DEGAC
ONLY |

===

24\VDC
OUTPUT
0.8 A MAX.

MODULES IN
THIS
BACKPLANE
CANNOT BE
HOT-SWAPPED

Figure 107: IC694PWR321
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4.8.2 Specifications: PWR321
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(Maximum with Full Load)

Inrush Current™

Nominal Rated Voltage 120/240 Vac or 125 Vdc
Input Voltage Range

AC 85 Vdcto 264 Vac

DC 100 Vdc to 300 Vdc
Input Power 90 VA with Vac Input

50 W with Vdc Input

4 A peak, 250 ms maximum

5Vdc and 24 Vdc Relay: 15 W maximum
24 Vdc Relay: 15 W maximum

Output Power 24 Vdc Isolated: 20 W maximum
NOTE: 30 W maximum total (all three outputs)
5Vdc: 5.0 Vdc to 5.2 Vdc (5.1Vdc nominal)
Output Voltage 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
5Vdc 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 44A724627-109.
Refer to Module Fuse List, Section 2.6.4.11.

1 The Inrush Current specification is given as a guide for sizing the external power source for the IC695PWR321. Peak inrush current may be

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

The 5 Vdc output 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 replaceable 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 with an AC power source,
either 120 Vac or 240 Vac is present on the AC Power Supply. The door protects against accidental shock
hazards that 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 120 Vac power source or L1, L2, and Ground wires from the 240
Vac power source connected 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 source to the L1

top two terminals. These connections are not polarity-sensitive on @

power supply PWR321. SINJL2 @
waRNNG T

!:actory- @ B @

If the same external DC power source is used to provide power to 'j‘jr‘gng T
two or more power supplies in the system, connection polarity I @ |

must be identical at each RX3i power supply. A resulting difference

in potential can injure personnel or cause damage to equipment. Zo‘tXEuCt @

Also, each backplane must be connected to a common system '\;oglllo

odules
ground. @

Figure 108: Field Wiring for 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 24Vdc supply 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 L '
in Figure 109. If over-voltage protection is not required or | /a/ §
is supplied upstream, this feature can be disabled by -INJL2 ¢
removing the jumper. )é/ /H/
Jumper strap

i- i . ; connects e Frame
T'o Hi-pot tes't this supply, over vo'Itage protecjuon ml'JSt be overvoltage @ | ) 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. Tfrcmrmls

Figure 109: Over-Voltage Protection for PWR321

In systems with a floating neutral input (Figure 83 - 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 MOVs must be installed from L1 to earth ground, and from L2 (Neutral) to earth ground, as discussed
in Special Instructions for Floating Neutral Systems, Section 4.3.1.
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4.9 Power Supply, 120/240 Vac or 125Vdc High
Capacity: IC694PWR330

High Capacity Power Supply IC694PWR330 is rated for 30
W. It allows all 30 W to be consumed from the +5Vdc
output. This power supply operates from an input voltage

Serial Expansion

source in the range of 85 to 264Vac or 100 to 300 Vdc. PACSystems™
. . . RX3i
PWR330 Power supplies provide the following outputs:
IC694PWR330
High Capacity
=  +5Vdc output Power Supply
= Relay +24Vdc which provides power to circuits on -
Output Relay modules A
= Isolated +24Vdc, which is used internally by some SOIGﬂUOVA
modules, can also be used to provide external power TORQUE 125VDC, 50 W
12IN-LB _
for 24Vdc Input modules (1@Nm)
UsECOPPER | — (D)
. . CONDUCTORS
Power Supply IC694PWR330 must be installed in an RATED.FOR
Expansion backplane in an RX3i system. The battery 75§NESC —
backup and serial port functions are not available in
Expansion Backplanes. i e
OUTPUT
0.8 A MAX.
4.9.1.1 LEDs
The green PWR LED shows the operating state of the
Power Supply. PWR is ON when the power supply has a MODULES IN
correct source of power and is operating properly. It is BACT("F','EANE
OFF when a Power Supply fault occurs, or power is not CANNOT BE

applied. HOT-SWAPPED

The green OK LED is steady ON if the PLC is operating

properly. It is OFF if a problem is detected by the PLC.
Figure 110: IC694PWR330

The green RUN LED is ON when the PLC is in Run mode.
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49.2 Specifications: PWR330
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(Maximum with Full Load)

Inrush Current®

Nominal Rated Voltage 120/240 Vacor 125 Vdc
Input Voltage Range

AC 85 Vacto 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

5Vdc: 30 W maximum
24 Vdc Relay: 15 W maximum

Output Power 24 Vdc Isolated: 20 W maximum
NOTE: 30 W maximum total (all three outputs)
5Vdc: 5.0to 5.2 Vdc (5.1 Vdc nominal)
Output Voltage 24 Vdc Relay: 24 to 28 Vdc

24 Vdc Isolated: 21.5to 28 Vdc

Isolation (input to backplane)

1500 Vac (for 1 minute)

Protective Limits
Over-voltage:
Over-current:

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

Ride-through Time

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

Fuse

2 A, part number 44A724627-109.
Refer to Module Fuse List, Section 2.6.4.11.

> The Inrush Current specification is given as a guide for sizing the external power source for the IC695PWR330. Peak inrush current may be

higher for shorter durations.

Power Supplies

131



PACSystems™ RX3i System Manual

Section 4
GFK-2314Y

May 2021
4.9.2.1 Over-Current Protection

The 5 Vdc output is electronically limited to 7 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 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 with an AC power source,

either 120 Vac or 240 Vac is present on the AC Power Supply. The door protects against accidental shock
hazards that could cause severe or fatal injury to personnel.

4.9.3 Field Wiring: PWR330

4.9.3.1 AC Power Source Connections

The Hot, Neutral, and Ground wires from the 120 Vac power source or L1, L2, and Ground wires from the 240
Vac power source connected to the top three terminals on the Power Supply.

4.9.3.2 DC Power Source Connections

Connect the + and - wires from the 125Vdc power source to the top two +/L1 @
terminals. These connections are not polarity-sensitive on Power Supply

PWR330. -IN/L2

Ground @
WG O O
installed

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

identical at each RX3i power supply. A resulting difference in potential ot @

can injure personnel or cause damage to equipment. Also, each worifo @
backplane must be connected to a common system ground.

Figure 111: 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 (within the power limitations of the
supply).

CAUTION

If the Isolated 24Vdc supply is overloaded or shorted, 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

jumper strap. If over-voltage protection is not /é/ %
/é/

required or is supplied upstream, this feature can
be disabled by removing the jumper.

. . g . Jumper strap :
To Hi-pot test this supply, over-voltage protection connects & Frame
must be disabled during the test by removing the overvoltage i +777 Ground

; - _ g protection :
termlna.l stnpjumpe.r. Re ena'ble 0\{er voltage devioes to o
protection after testing by reinstalling the strap. frame ground ol

crew
Terminals

Figure 112: Over-Voltage Protection for PWR330

In systems with a floating neutral input (Figure 83 - 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 MOVs must be installed from L1 to earth ground, and from L2 (Neutral) to earth ground, as discussed
in Special Instructions for Floating Neutral Systems, Section 4.3.1.
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4.10

High Capacity Power Supply IC694 PWR331 is rated for
30 W output. For applications requiring greater +5Vdc
current capacity than is available with a standard supply
(PWR321), a High-Capacity Power Supply allows all 30 W
to be consumed from the +5Vdc supply. This supply can
operate from an input voltage source in the range of
12Vdc to 30 Vdc. Although it is capable of maintaining all
outputs within specifications with input voltages as low as
12Vdc, it requires an initial input voltage of 18Vdc to start

up.

PWR331 Power supplies provide the following outputs:

= +5Vdcoutput

® Relay +24Vdc, which provides power to circuits on
Output Relay modules

= Isolated +24Vdc, which is used internally by some
modules, can also be used to provide external power
for 24vdc Input modules

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
Expansion Backplanes.

4.10.1.1 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 power and is operating properly. It is
OFF when a power supply fault occurs, or 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
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Power Supply, 24Vdc High-Capacity: IC694PWR331

Serial Expansion

PACSystems™
RX3i

IC694PWR331
High Capacity
Power Supply

INPUT

24VDC
ToRAUE 50 WATT
2N | ——
(1:3Nm)

USECORPER
conpucTors| — (&)

RATED FOR
75 DEG, C

ONLY .
+ v
24VDC
OUTPUT
0.8 A MAX.

MODULES IN
THIS
BACKPLANE
CANNOT BE
HOT-SWAPPED

Figure 113: IC694PWR331
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4.10.2 Specifications: PWR331
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Inrush Current'®

Nominal Rated Voltage 24 Vdc

Input Voltage Range

Start 18to 30 Vdc

Run 12to30Vdc

Input Power 50 W maximum at full load

4 A peak, 100 ms, maximum

5Vdc: 30 W maximum (De-rate per Figure 114)
24 Vdc Relay: 15 W maximum

Output Power 24 Vdc Isolated: 20 W maximum
NOTE: 30 W maximum total (all three outputs)
5Vdc: 5.0to 5.2 Vdc (5.1 Vdc nominal)
Output Voltage 24 Vdc Relay: 19.2 to 28.8 Vdc

24 Vdc Isolated: 19.2 to 28.8 Vdc

Isolation (input to backplane)

1500 Vac (for 1 minute)

Protective Limits
Over-voltage:
Over-current;

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

Ride-through Time:

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

Fuse

5 A, part number 44A724627-114.
Refer to Module Fuse List, Section 2.6.4.11.

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

higher for shorter durations.
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4.10.2.1 Thermal Derating: PWR331

6.1 t

6.0 ® ® ® ®

5.8

56

54

5.2
5VDC
CURRENT 50

4.8

Loy

4.6

44

I T T TR T T S

4.2

" | | ]
0 10 20 30 40 50 55 60

AMBIENT TEMPERATURE (°C)

Figure 114: Thermal Derating Curve for 5Vdc Output PWR331

4.10.2.2 Over-Current Protection: PWR331

The 5 Vdc output is 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 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.

4.10.2.3 Calculating Input Power Requirements: PWR331

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

= 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 value 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 Field Wiring: PWR331

The + wire connects to the top terminal screw, and the - wire 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 provide power to two or more power supplies in the system,
connection polarity must be identical at each power supply. Do not cross the Positive (+) and Negative (-)
lines. A resulting difference in potential can injure personnel or cause damage to equipment. Also, each
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 (within the

power limitations of the supply). Ground

Factory-
installed
Jumper

i s |

NNNNININ
®

24VDC

CAUTION

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

Figure 115: 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 .
shown in Figure 116. If over-voltage

protection is not required or is

supplied upstream, this feature can

be disabled by removing the

jumper. Jumper strap , | /H/

connects @ o , Frame
To Hi-pot test this supply, over- overvoltage »7zz7 Ground
voltage protection must be protection :

. T
disabled during the test by devices to ¢
removing the terminal strip jumper. frame ground Screw
Re-enable over-voltage protection Terminals

after testing by reinstalling the
jumper.

Q
-IN/L2 &

Figure 116: Over-Voltage Protection for PWR331
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Section 5: Serial Bus Transmitter & Expansion
Cables

This chapter describes 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 Transmitter Module IC695LRE0OO1 5.1
Expansion Cable, Wye, 1Tm (3 ft) Length IC693CBL300 5.2.2
Expansion Cable, Wye, 2m (6 ft) IC693CBL301 5.2.2
Expansion Cable, 2 Connectors, Built-in 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 533
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5.1 Serial Bus Transmitter Module: IC695LREQ01

The RX3i Serial Bus Transmitter Module, IC695LREQQ1, provides

@ expok communications between a PACSystems RX3i Universal Backplane (IC695-
EXPANSION model number), and serial expansion, and remote backplanes (IC694- or

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

Backplane to the signal levels required by a Serial Expansion Backplane.

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

LRE001

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

= The EXP OKLED is lit when backplane 5Vdc power is applied to Module.

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

The connector on the front of Module is used to attach the expansion cable.

SERIAL BUS TRANSMITTER

Figure 117: IC695LREO0O1
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5.1.1 Specifications: LREOO1

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

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

500 k Bytes per second

Effective Data Rate
if the expansion bus includes Remote backplanes

Electrical Isolation Non-isolated differential communications

For product standards and general specifications, refer to 17.2.3.7.3Appendix A:.

5.1.2 Expansion Module Installation

The Serial Bus Transmitter Module (LREOO1) resides in the special expansion connector located on the right-
hand end of the 12- or 16-slot RX3i Universal Backplane. It does not latch into the backplane. Secure LREOO1
with the captive screws supplied (Figure 118).

This module may NOT be hot-inserted in the backplane; power must be removed before installing or
removing the Expansion Module. Also, the expansion cable may not be attached or removed while the
expansion rack has power applied.

Figure 118: Install LREOOT in Rightmost Connector & Secure with Captive Screws
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5.1.3 Powering Down Individual Expansion or Remote
Backplanes

Expansion and Remote Backplanes can be powered down individually without affecting the operation of
other backplanes; however, powering off a backplane generates a loss of module (LOSS_OF_MODULE) fault
in the PLC Fault Table for each module 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 1/0 Bus Expansion Cables: IC693CBL300, 301, 302
312,313

I/O Bus Expansion Cables are used to connect a Serial Bus Transmitter Module, IC695LREOO1, in a Universal
Backplane (IC695CHS012 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 RX3i system.

Several lengths and configurations of prefabricated cables are available (part numbers IC693CBL300,
IC693CBL301, 1C693CBL302, IC693CBL312, and IC693CBL313), as described in this section.

The prefabricated cables described in this section are made with a continuous, 100% shield. The braided
cable shield is connected to the metal shell of the connector around the entire perimeter of the connector.
That provides a low-impedance path to frame ground for any noise energy that is coupled onto the cable
shield.

5.2.1 Cable with Two Connectors: IC693CBL302

Cable 1IC693CBL302 (shown in Figure 119) is 15 meters (50 feet) long and has one male connector on each
end. This cable has IO 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

Figure 119: Cable IC693CBL302
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This cable does not require a separate

termination block. It can only be used in a
system with just one expansion backplane

(Figure 120).

5.2.2
313

Section 5
May 2021

Universal Backplane

«

One Expansion Backplane

-
-

_:)I

Figure 120: Cable IC693CBL302 Usage

«

Cables with Three Connectors: IC693CBL300, 301, 312,

Cables IC693CBL300, IC693CBL301, IC693CBL312, and IC693CBL313 (shown in Figure 121) have a male and
female connector on one end and a male connector on the other end (“wye” cables).

Female Connector for
Daisy-chain or
Termination Plug

9 &

= [EN
O ‘ LI
Male Connector to

Expansion Module in
CPU Baseplate

Figure 121: Cables IC693CBL300,

Discrete Input Modules

Male Connector to
Expansion
Baseplate 1 -7

IC693CBL301, IC693CBL312, or IC693CBL313
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These cables are the same except for their lengths: Universal Backplane

= |C693CBL312:0.15m (0.5 ft)
= |C693CBL300: T m (3 ft)
= IC693CBL301:2 m (6 ft)
= |C693CBL313: 8 m(25ft) Expansion Backplane

l
Combinations of these cables can be used to daisy- t\
chain up to seven expansion backplanes to the
main backplane (Figure 122). Custom cables can
also be made. The wiring information is given in this

Expansion Backplane

section.

J
These cables can also be used to provide ] [
connection points for custom point-to-point cables B

(IC693CBL300 is often used for this).

LastE ion Back
These cables do not have built-in termination. The stExpansion Backplane

last cable in the expansion system must be

terminated as displayed in the bottom right of ] [
Figure 122. Terminator Plug IC693ACC307 can be
used for this purpose.

 — |

« Terminator
Plug

Or 1

Figure 122: Usage of Wye Cables with Terminating Plug

The maximum number of cables that can be included in an 1/O expansion system is seven, and the total
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.
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5.3 Specifications: IC693CBL300, 301, 302,312,313
Belden 8107 only (no substitutes):
Computer cable, overall braid over foil shield, twisted—-pair
Cable 30 volt/80°C (176°F)

24 AWG (.22mm?) tinned copper, 7 x 32 stranding

Velocity of propagation = 70%
Nominal impedance = 100Q

25-Pin Male Connector

Crimp Plug = Amp 207464-7; Pin = Amp 66506-9
Solder Plug = Amp 5-747912-2

25-Pin Female Connector

Crimp Receptacle = Amp 207463-1; Pin = Amp 66504-9
Solder Receptacle = Amp 5-747913-2

Connector Shell

Kit - Amp 5745833-5:

Metal-plated plastic (plastic with nickel over copper)
Crimp ring — Amp 745508-1, 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 Pin Assignments

All connections between cables are point-to 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/O Serial Data Positive
17 DIODT/ I/O Serial Data Negative ]
24 DIOCLK I/O Serial Clock Positive
25 DIOCLK/ I/O 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 1/O expansion bus must be terminated at the last backplane in an expansion system. Each signal pair must
be terminated with 1200, Ya-watt resistors wired between the appropriate pins, as indicated by the brackets
above:

16-17;24-25;20-21;12-13;8-9;2-3.

5.3.2 Building Custom Cables

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 not sufficient to only solder the drain wire to the connector shell. The shield must be
continuous across the entire length of the cable, including at the terminations.

When using 100% shielded cables all CPU and expansion backplanes in the system must be solidly referenced
to the same ground point or a potential difference 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. Putasplit-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

Figure 123: Construction of a Custom Shielded Cable

4. Place the collar of the metal hood over the top of the folded shield, and securely clamp the hood.

5. Test the cable 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 intermittent continuity on the ohmmeter.

6. Plugthe metal hooded cable into an expansion port and securely tighten the two screws. Installing and
tightening the screws electrically connects the shield to the backplane frame ground, which should be
connected to earth ground.
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5.3.2.1 Cable with Continuous Shielding

TWISTED PAIRS, SHIELDED

PIN (7 PAIRS) PIN

I )
r==---1 L (p)r=— -] S e i Zuta et bl . e I
I — o, |1 I 0 I

0 DIODT | 16 16 | DIODT — [ 9
| L (99 |! DioDT | 17 : : >O<: : 17 | DIODT/ 19 I
I — go ' bpioclk | 24 X X 24| ploclk M= go !
B e | BRI R 2 s

— |0 — | 20 [ EXPANSION
T 1
L dee P loo|) Dreeu | 21 : ,>O<| : 21|oRsEV 1|00 | PoRT |
| sNee = |g0|) DPRERR | 12 O 12| DPRERR 1= | (0 o |
ICONNECTOR = |00 |1 poinil | o7 T T 5 [omrn 12 (00 !
: — go : DRMRUN | 9 o >O<: : 9 | DRMRUN := go oASE :
B eme |t Do e B[] g8
I — (091 o |3 1 L 1 i 1= |0? [coNNECTOR 1
I =’og| e XX o = og END I
:_ L (%9 :_ FGND | 1 ' 1 | FonD _:: %9 JI
—————— BRI N ===
25-PIN 25-PIN 25-PIN 25-PIN
MALE FEMALE SHIELD DRAIN WIRE MALE FEMALE

METALIZED SHELL METALIZED SHELL

NOTE:

Bold dashed line shows continuous (100%) shielding when metallized shell connectors are plugged together.

Figure 124: Wiring Diagram - Cable with Continuous Shielding

5.3.2.2 Cable for Applications Requiring Less Noise Immunity
TWISTED PAIRS, SHIELDED
(7 PAIRS)

- PIN B _*__ PIN \
I—-_-——-:?) DIODT 16 ﬁ@(ﬁ 16| DIODT :(0 ——————
I = |,°| DIoDT/ | 17 — — 17| DIODT/ = |, 9 1
I — |, 0 | DIOCLK | 24 XX 24| DIOCLK = |, © 1
I — |, 0 | DIOCLK/ | 25 I I 25| DIOCLK/ = |, © 1
I — |,0| DRSEL | 20 O 20| DRSEL =, 1
I WYE || 0| DRSEL/ | 21 21| DRSEL/ = |, 1
I CABLE 20 [DRPERR | 12 o o 12| DRPERR "o | BASEPLATE |

— |0 T T X X T — |0
l nole |08 PRPERRY |13 — — 13| DRPERR/ = |, 0 | FXPATSION
:CONNECTOR= 0 DRMRUN | 8 XX 8 | DRMRUN = |0 1
= |, PRMRUN/ | 9 i i 9 | DRMRUN/ = |, or !
I END = | 0 |DFRAME | 2 X X 2 | DFRAME = |, 9 1
I — |, ° [DFRAME/ | 3 — — 3 | DFRAME/ = |, 9 we !
I = o |7 7 |ov = |, 1
0 0
| — | % ne— XX o % | CABLE
I — |,0| FGND | 1 ol ____ g 1|FGND =, I
| I — \0 — 0 e |
J N/
25-PIN 25-PIN SHIELD DRAIN WIRE 25-PIN 25-PIN
FEMALE MALE MALE FEMALE

Figure 125: Wiring Diagram - Cable without Continuous Shielding
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5.3.3 Termination Requirement for Expansion or Remote
System

When two or more backplanes are connected via the 1/O Bus Expansion System, the I/O Expansion Bus must
be properly terminated. The most common method of terminating the 1/O Expansion Bus is by installing a
termination resistor pack (IC693ACC307) on the open connector on the last (i.e. most distant from the CPU)
expansion or remote backplane in the system.

The resistor pack 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 packs may be discarded. The prewired 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 50-foot cable link is required (the IC693ACC307 resistor pack is
not needed in this case). Also, a custom-built cable with built-in resistors would eliminate the need for the
IC693ACC307 resistor pack.
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Section 6: Discrete Input Modules

This chapter describes discrete input modules for PACSystems RX3i systems.

Discrete Input Module Description Catalog Number | Section
Input 120 Vac 8-Pt Isolated IC694MDL230 6.1
Input 240 Vac 8-Pt Isolated IC694MDL231 6.2
Input 120 Vac 16-Pt 1C694MDL240 6.3
Input 24Vac/Vdc 16-Pt Pos/Neg Logic IC694MDL241 6.4
Input 120 Vac 16-Pt Isolated 1C694MDL250 6.5
Input 120 Vac 32-Pt Grouped 1C694MDL260 6.6
Input 125Vdc 8-Pt Pos/Neg Logic IC694MDL632 6.7
Input 24Vdc 8-Pt 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 IC694MDL648 6.12
Input 5/12Vdc (TTL) 32-Pt 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:
1IC694MDL230

The 120 Vac Isolated Input module, IC694MDL230, 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. Current passing into
an input point results in a logic 1 in the input status table (%I). 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 the user. This module requires
an AC power source; it 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 high-voltage 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 to Hot Insertion and Removal, Section 2.6.4.1.

Figure 126:1C694MDL230
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6.1.1 Specifications: MDL230

Section 6
May 2021

Rated Voltage
Input Voltage Range

Inputs per Module
Isolation:

Field to Backplane (optical) and frame
ground

Point to Point

Input Current

Input Characteristics:
On-state Voltage
Off-state Voltage
On-state Current
Off-state Current
Onresponse Time
Off response Time

Power Consumption

120 Vac, 50/60 Hz
0to 132 Vac, 50/60 Hz

8 (each input point has a separate common)

250 Vac continuous;
1500 Vac for one minute

250 Vac continuous;
1500 Vac for one minute

14.5 mA (typical) at rated voltage

74to 132 Vac
0to 20 Vac

6 MA minimum
2.2 mA maximum
30 ms maximum
45 ms maximum

60 mA (all inputs on) sourced from 5 Vdc bus on the

backplane

For product standards and general specifications, refer to 17.2.3.1.3Appendix A:.
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6.1.2 Field Wiring: MDL230
Terminals | Connections Module Circuits Terminals Field Wiring
1 No connection C \G o
2 Input 1 @*%
@ H_N
3 Input 1 Return @_.\ 12 <: )
4 Input 2 @@_.\ 3 HCN
5 Input 2 Return @ u H—=\
6 Input 3 ©) :
7 Input 3 Return '37pf ()l "
8 Input 4
9 Input 4 Return
10 No connection
11 No connection
12 Input5
P Gl o
13 Input 5 Return
14 Input 6 Figure 127: Field Wiring MDL230
15 Input 6 Return
16 Input 7
17 Input 7 Return
18 Input 8
19 Input 8 Return
20 No connection
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6.2 Input Module, 240 Vac, 8-Point Isolated:
1IC694MDL231

The 240 Vac Isolated Input module, IC694MDL231, provides eight isolated
input points, each with a common power input terminal. The input circuits are
reactive (resistor/capacitor) inputs. Current passing into an input point results
in alogic 1in the input status table (%I). Input characteristics are compatible
with a wide range of input devices, such as pushbuttons, limit switches, and

IC694MDL231 electronic proximity switches.

Because the inputs are isolated, each input can be powered by a separate AC
power source. Power to operate the field devices must be supplied by the user.
This module requires an AC power source; it 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 is a high-voltage 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 to Hot Insertion and Removal, Section 2.6.4.1.

6.2.1 Specifications: MDL231

Rated Voltage 240 Vac, 50/60 Hz
Input Voltage Range 0to 264 Vac, 50/60 Hz
Inputs per Module 8 (each input point has a separate common)
Isolation:
Field to Backplane (optical) 250 Vac continuous;
and frame ground 1500 Vac for one minute
Point to Point 250 Vac continuous;

Figure 128: 1C694MDL231 1500 Vac fc.)r one minute

: Input Current 15 mA (typical) at rated voltage
Input Characteristics:
On-state Voltage 148 to 264 Vac
Off-state Voltage 0to 40 Vac
On-state Current 6 mA minimum
Off-stateCurrent 2.2 mA maximum
Onresponse Time 30 ms maximum
Off response Time 45 ms maximum
Power Consumption 60mA (all inputs on) from 5 Vdc bus on
backplane

For product standards and general specifications, refer to 17.2.3.7.3Appendix A:.
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6.2.2 Field Wiring: MDL231

Terminals Connections Module Circuits Terminals Field Wiring
No connection
Input 1 @—0 NC N
Input 1 Return @"%
Input 2 @@_. p H—=\N
Input 2 Return @ HON
Input 3 @.%
Input 3 Return @ T
Input 4 %
Input 4 Return @

- A5y '—o NC
No connection ) ¥ m

No connection
Input5

Input 5 Return
Input 6

Input 6 Return
Input 7

Input 7 Return @
Input 8 o) @ere
Input 8 Return
No connection

— — | — ] — ] — ] — | ) ) —) |
Ol dla|a|nlw|ln|o|o|@ RN AU AWIN =

Figure 129: Field Wiring MDL231

N
o

6.3 Input Module, 120 Vac, 16-Point: IC694MDL240

The 120 Vac Input module, IC694MDL240, provides sixteen input points with one common power input
terminal. The input circuits are reactive (resistor/capacitor) inputs. Current passing into an input point
resultsin alogic 1in the input status table (%I). 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 the user. This module requires an AC power source; it
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 high-voltage 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 to
Hot Insertion and Removal, Section 2.6.4.1.
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91011121314

1C694MDL240

1 %
|

Figure 130: 1C694MDL240
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Specifications: MDL240

Rated Voltage
Input Voltage Range

Inputs per Module

Isolation: Field to Backplane
(optical) and frame ground

Input Current

Input Characteristics:
On-state Voltage
Off-state Voltage
On-state Current
Off-state Current
On response Time
Off response Time

Power Consumption

120 Vac
0to 132 Vac, 50/60 Hz
16 (one group with a single common)

The maximum number of inputs at the
same time depends on the ambient
temperature (Figure 131).

250 Vac continuous;
1500 Vac for one minute

12 mA (typical) at rated voltage

74to 132 Vac
0to 20 Vac

6 mA minimum
2.2mA maximum
30 ms maximum
45 ms maximum

90 mA (all inputs on) from 5 Vdc bus on
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
| \4— 132 VAC
[
12 — I
[
I 9 Inputs On
8 |
[
|
4 — I
|
[
|
l l l l |

10°C 20°C 30°C 40°C 50°C 60°C
Ambient Temperature (°C)
Figure 131: Thermal Derating MDL240
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6.3.3 Field Wiring: MDL240
Terminals | Connections Module Circuits Terminals Field Wiring
1 Input 1
2 Input 2 C 11
3 Input 3
4 Input4 @_. 13
5 Input5 @ ®
6 Input 6 ®—’
7 Input 7 @ i
8 Input 8 @—. 7
9 Input9 @ ®
10 |Input10
11 Input 11 @ o
12 Input 12 27f
13 Input 13 ) @ o
14 Input 14 @_.
15 Input 15 @ o
16 Input 16
17 No connection @ o 115
18 No connection [————————
19 Inputs 1-16 : |
Common I -z : @—.
(Return) | [~ optical | | N
: |__ Coupler || (19) N
20 No connection @ \_/
To Other J NC
Circuits
Figure 132: Field Wiring MDL240
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6.4 Input Module, 24Vac/Vdc 16-Point Pos/Neg Logic
1C694MDL241

The 24Vac/Vdc 16-Point C Positive/Negative Logic Input module, IC694MDL241,

4567 provides sixteen input points in one group with a common power input
terminal. This module can be used with AC or DC field inputs. In DC mode, it
91011121314 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. Current passing into an input

point results in a logic 1in 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 low-voltage 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 to Hot Insertion and Removal, Section
2.6.4.1.

Figure 133:1C694MDL241

Discrete Input Modules 158



PACSystems™ RX3i System Manual

GFK-2314Y

6.4.1 Specifications: MDL241

Section 6
May 2021

Rated Voltage
Input Voltage Range
Inputs per Module

Isolation: Field to Backplane
(optical) and frame ground

Input Current

Input Characteristics
On-state Voltage
Off-state Voltage
On-state Current
Off-state Current
Onresponse Time
Off response Time

Power Consumption: 5 Vdc

Power Consumption'”: 24 Vdc

24 Vac or 24 Vdc
0to +30Vdcor0to +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

11.5to 30 Vacor DC
0to +4 Vacor 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 24 Vdc backplane bus or user-supplied power

For product standards and general specifications, refer to 17.2.3.7.3Appendix A:.

17 If terminals 18 & 19 are employed, the following applies:
If Module is located in an RX3i Universal Backplane, an external source of Isolated +24Vdc 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 Series 90-30 backplane, the backplane power supply provides the Isolated

+24Vdc for Module.
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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 _ o I
3 Input 2 |
4 Input 3 Ir ______ ! I
5 Input 4 | » —¢ |
6 | ; t5 ! =N . '
npu | Optical |
7 Input 6 I Coupler ( I
I ]
8 |nput7 ————————— 3.3K 7 H - | +
' e Y 1.
9 Input 8 o~ ,@ =
10 Input 9 \%‘, N+ :
1 Input 10 ®_°\W" |
12 Input 11 ®@—° P | !
13 Input 12 \ n3 : |
14 Input 13 @ INNULEE :
15 Input 14 \%. |
16 | Input15 D=
17 Input 16 24V°UT
24Vdc forinput ovour
18 . NC
devices
19 0V forinput Figure 134: Field Wiring MDL241
devices
20 No connection

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
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6.5 Input Module, 120 Vac 16-Point Isolated:
1C694MDL250

The 120 Vac 16-Point Isolated Input module, IC694MDL250, provides sixteen

1 4567 isolated input points. Input points can be used on different phases of the AC
91011121314 supply or powered from the same supply. An RC snubber protects each input
against transient electrical noise on the power line.

The input filtering time of Module can be changed during system operation by
1C694MDL250 th licati . . .
e application program. No DIP switch settings are required.

This module can be used with a Box-style (IC694TBB032), Extended Box-style
(1C694TBB132), Spring-style (IC694TBS032), or Extended Spring-style
(1C694TBS132) Terminal Block. Extended terminal blocks provide the extra
shroud depth typically needed for field wiring to AC devices. Refer to Chapter
17 for more information about Terminal Blocks. Terminal Blocks are ordered
separately.

Individually numbered LEDs show the ON/OFF status of each Input point. The
TB LED is green when the removable terminal block of Module is locked in
place. Itis red when the terminal block is not locked. Module also sends an
Addition of Terminal Block or Loss of Terminal Block message to the RX3i CPU to
report the terminal block status.

The red bands on the door card indicate the MDL250 is a high-voltage 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 to Hot Insertion and Removal, Section 2.6.4.1.

1
2
|

Figure 135:1C694MDL250

Module cannot be used with a Series 90-30 PLC CPU.
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6.5.1 Specifications: MDL250
Rated Voltage 120 Vac
Input Voltage Range 0-132Vac (47 to 63 Hz), 120 Vac nom.
Inputs per Module 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 20 ms - 2540 ms in 20 ms increments. 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 (allinputs on) from 5 V bus on backplane
Diagnostics Fieldside terminal block reported to RX3i CPU.
Input Characteristics:
On-state Voltage 70-132 Vac
Off-state Voltage 0to 20 Vac
On-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 to 17.2.3.1.3Appendix A:.
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6.5.2 Input Filter Setup: MDL250

If an input filter time should be applied to all Module 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 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 (Thex to 7Frex) into the assigned memory location. This filter setting value
is equal to the new filter time divided by 20 decimal. For example, to change the filter time to 200ms, enter
the value 104ec (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
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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6.5.3 Module Status Data: MDL250

Discrete input module IC694MDL250 optionally provides sixteen bits of status data to the CPU in the
assigned Module Status Reference location. By default, the configured length of this status areais 0. To
access this data, the length must 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}

—

11 | 10 9

—
[+2]
L
i3

Lel

Fa
[y

a

Note that the sense of bit 9 is inverted compared to most other modules. Here “1” indicates not ready.

6.5.4 Field Wiring: 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< :) MRTN : @ [9RTN Z:)N 20 Input 9 Return
Input2 3 " 12 110 " 21 Input10
Input 2 Return 4 S -® @- 22 Input 10 Return

N [2RTN [110RTN N
Input 3 5 3 O, @ » 23 Input 11
Input 3 Return 6 H -® @j"‘ 24 Input 11 Return
Input 4 7 NN ) RN N 25 Input 12
Input 4 Return 8 H i L0 @j)H 26 Input 12 Return
Input 5 9 N 4RTN © M2RTN \2\ 27 Input 13
Input 5 Return 10 H 15 _@ @_ 113 H 28 Input 13 Return
Input 6 11 N BRIN 2 @ 113RTN ZDN 29 Input 14
Input 6 Return 12 ! 6 114 ! 30 Input 14 Return
Input 7 13 (z 6RTN - ®- HRTN C} 31 Input 15

N N
Input 7 Return 14 7 s 32 Input 15 Return
Input 8 15 H —@ @j"' 33 Input 16

° [TRTN [15RTN
Input 8 Return 16 N ORE) N 34 Input 16 Return
No connection 17 H 8 _@ @ﬁ)H 35 No connection

IBRTN [116RTN
N @ N
NC @ @_ NC
No connection 18 NC NG 36 No connection
G—
Figure 136: Field Wiring MDL250
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6.6 Input Module, 120 Vac, 32-Point: IC694MDL260

1 4567

9 1011121314

17 2021
303132

1C694MDL 260

o S
i1 S
12 S
115 S
4 S
i
o S
17 S
1 S
o S
120
i S
122 S
123
¢ S
s S
izo S
127 S
18 S
129

10 S
i1
152

Figure 137:1C694MDL260

Discrete Input Modules

The 120 Vac Grouped Input module, IC694MDL260, provides thirty-two
discrete input points. The inputs are arranged in four isolated groups of
eight. Isolation is provided between the four groups of inputs; however, all
inputs within a group are referenced to the same user common
connection.

Module MDL260 can be used with a Box-style (IC694TBB032), Extended
Box-style (IC694TBB132), Spring-style (IC694TBS032), or Extended Spring-
style (IC694TBS132) Terminal Block. Extended terminal blocks provide the
extra shroud depth typically needed for field wiring to AC devices. Refer to
Chapter 17 for more information about Terminal Blocks. The Terminal
Block is ordered separately.

Input filter times can be set from the programmer using the assigned
output data references of Module.

Individually-numbered LEDs indicate the ON/OFF status of points 1 through
32.Thered/green TB LED is green when the removable terminal block of
Module is locked in place. It is red when the terminal block is not locked.
Module also sends an Addition of Terminal Block or 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 high-voltage 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 to Hot Insertion and Removal, Section
2.6.4.1.

Module cannot be used with a Series 90-30 PLC CPU.
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6.6.1 Specifications: MDL260

Rated Voltage 120 Vac

Input Voltage Range 0to 132 Vac (47 to 63Hz)

Inputs per Module 32 (fourisolated groups of 8 inputs)

Input Filter Times 20 to 2540ms in 20 ms increments. Sent from CPU.
Input Current 7.0 mA per point (typical) at rated voltage
Isolation:

Field to Backplane (optical) 264 Vac continuous; 1500 Vac for one minute
Group to Group 264 Vac continuous; 1500 Vac for one minute
Thermal Derating Refer to Figure 138.

Power Consumption 220 mA at 5 Vdc with all inputs on
Diagnostics Terminal block presence reported to RX3i CPU

Input Characteristics

On-state Voltage 70to 132 Vac
Off-state Voltage 0to 20 Vac
On-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
S 28 70VAC — P
o 24
2 132VAC — P
ié- 20 —
s 0 7|..tampus on
-§ 12
=z 8 —
4 —]
1 1 1 1
10 20 30 40 50 60
Ambient Temperature (Degrees C)
Figure 138: Thermal Derating Curve MDL260
6.6.3 Input Filter Setup: MDL260

If an input filter time should be applied to all Module 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. Configuring 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 (1hex to 7Fhex) into the assigned memory 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 104ec (200 [/ 20 = 10) into the memory location. The input filter time is automatically sent to Module
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 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}

—

[ | |
15w |13z fwo|e|e |76 |s5|&|3]2]|1]o0

Note that the sense of bit 9 is inverted compared to most other modules. Here “1” indicates not ready.
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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 17 19  |Input17
Input 2 2 Input 2 C ‘ ~nput 18| 20 [Input18
Input 3 3 Input 3 Input 19 21 Input 19
Input 4 4 Input 4 C C Input 20 22 |nput20
Input 5 5 Input 5 ’_@ @—s ot 21 i 23 |Input21
Input 6 6 - —0O @—°\|T 24 |nput22
Input 7 7 : () (@—e 2 25 |input23
Input 8 8 Input 7 — ~_fnput23 ¢ 26 |Input24
Common 1-8 9 Input 8 ~_nput24 ¢ 27 |Common 17 -24
Input 9 10 @ ® @ @ 28  |nput25
Input 10 11 % . . \W/ 29 Input 26
Input 11 12 Input 10 C . ~_Input26 | 30 |nput27
Input 12 13 Input 11 @ input27_| 31 Input 28
Input 13 14 Input 12 C . Iput28 | 32 |Input29
Input 14 15 nput 12 —® T)ut % 33 |input30
Input 15 16 ot . i 34 |Input 31
Input 16 17 : —® ~ D o 35  |nput32
Common 9-16 18 |q Ul (Fy—e Tt ¢ 36 [Common 25-32
Input 16 Input 32
._@ @_.\p_‘.
Figure 139: Field Wiring MDL260
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6.7 Input Module, 125Vdc Pos/Neg, 8-Point
IC694MDL632

The 125Vdc Positive/Negative Logic Input module, 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 group can be wired for either positive or
negative logic. Current passing into an input point results in a logic 1in 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.

IC694MDL632

Power to operate field devices must be supplied by the user.

Eight green LEDs indicate the ON/OFF status of points 1 through 8. The red
bands on the label show that MDL632 is a high-voltage 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 to Hot Insertion and Removal, Section
2.6.4.1.

Figure 140: 1C694MDL632
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Rated Voltage

Input Voltage Range

Inputs per Module

Isolation:

Field to Backplane (optical) and
frame ground

Group to Group

Input Current

Input Characteristics
On-state Voltage
Off-state Voltage
On-state Current
Off-state Current
Onresponse Time

Off response Time

Power Consumption

125 Vdc (Positive or Negative Logic)

0to +150 Vdc

8 (two groups of four inputs)
The maximum number of inputs at the same time depends on ambient
temperature (Figure 141).

250 Vac continuous; 1500 Vac for one minute

250 Vac continuous; 1500 Vac for one minute

4.5 mA typical

90to 150 Vdc
0to30Vdc
3.TmA

1.7 mA maximum
7 ms typical

7 ms typical

40 mA from the 5 V bus on the backplane
36 mA (typical) from user input supply (all inputs ON)

For product standards and general specifications, refer to 17.2.3.1.3Appendix A:.
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6.7.2

6.7.3

Thermal Derating: MDL632

Number of
Inputs ON
8

145V Supply
6 — 150V Supply
S 2 Inputs ON
2 |- _ _ _ _ _ ________ 2 Inputs ON

10°C  20°C  30°C 40°C 50°C 60°C

Ambient Temperature (°C)

Figure 141: Thermal Derating Curve MDL632

Field Wiring: MDL632

Terminal | Connections Module Circuits Terminals Field Wiring
1 No connection
(: }e NC
2 Input 1 C "
3 No connection @_, N
4 Input 2 22K @"
5 No connection [————== ANA— ®ere_
6 Input 3 : I @.ch
- | 680 Auf [
7 No connection | J* N7, (&) -
| . | @_. v L+ -
8 Input4 | Optical NC ==
- | Coupler I —o— AN @ T-T
9 No connection | —————— 56K @_\./NC
10 Inputs 1-4 @_. b
Common (Derc
11 No connection
12 Input 5 O'NC 7
13 No connection @" NC g * Optional Connection
14 Input 6 @ e,
svoc_L+ 4 -
15 No connection O ==
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 in Figure 142 above.
Common
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6.8 Input Module, 24Vdc Pos/Neg, 8-Point IC694MDL634

The 24Vdc Positive/Negative Logic Input module, 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 logic. Input
characteristics are compatible with a wide range of input devices, such as
pushbuttons, limit switches, and electronic proximity switches. Current
passing into 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 +24V OUT and
0V OUT terminals of Module.

Eight green LEDs indicate the ON/OFF status of points 1 through 8. The blue
bands on the label show that MDL634 is a low-voltage module.

This module can be installed in any /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 Removal, Section
2.6.4.1. Note that field-side terminal block must be removed from Module
during such a procedure.

Figure 143:1C694MDL634
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Rated Voltage

Input Voltage Range

Inputs per Module

Isolation: Field to Backplane (optical)

and frame ground

Input Current

Input Characteristics
On-state Voltage
Off-state Voltage
On-state Current
Off-state Current
On response Time
Off response Time

Power Consumption: 5Vdc

Power Consumption: 24Vdc'®

24 Vdc

0to +30Vdc

8 (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 +5Vdc

3.2 mA minimum

1.1 mA maximum

7 ms typical

7 ms typical

45 mA (all inputs on) from 5Vdc bus on backplane

62 mA from the Isolated 24Vdc backplane bus or user-
supplied power

For product standards and general specifications, refer to 17.2.3.7.3Appendix A:.

18 If terminals 18 & 19 are employed, the following applies:

If Module is 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 backplane.
If this module is located in an RX3i Expansion Backplane or Series 90-30 backplane, the backplane power supply provides the isolated +24

Vdc for Module.
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Terminal | Connections

1 Inputs 1-8
Common

2 Input 1

3 Input 2

4 Input 3

5 Input4

6 Input5

7 Input 6

8 Input7

9 Input 8

10 No connection

11 No connection

12 No connection

13 No connection

14 No connection

15 No connection

16 No connection

17 No connection

18 24Vdc for input
devices

19 0V forinput
devices

20 No connection

Module Circuits Terminals Field Wiring
Other Circuits <—
© -
(
[
S— O ||
| | D— i
I [ Auf |
| 680 - W
il O— ==
. | -
| Optical | @_' :
| Coupler I * —e :
[
3.3K (3) |

Negative logic connections are displayed with dashed lines in Figure 144 above.

olels

NC
24V OUT
0V ouT

UGG

=
(@]

Figure 144: Field Wiring MDL634

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
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6.9 Input Module, 125Vdc Pos/Neg, 16-Point
1C694MDL635

The 125Vdc Positive/Negative Logic Input module, IC694MDL635, provides

4567 sixteen input points in one group with a common power input terminal.
This input module can be wired for either positive logic or negative logic.
91011121314 Input characteristics are compatible with a wide range of input devices,

such as pushbuttons, limit switches, and electronic proximity switches.
Current passing into an input point results in a logic 1 in the input status

1C694MDL635 table (%)
1

Power to operate field devices must be supplied by the user.

Sixteen green LEDs indicate the ON/OFF status of points 1 through 16. The
red bands on the label show that MDL635 is a high-voltage 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 to Hot Insertion and Removal, Section
2.6.4.1.

Figure 145: 1C694MDL635
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6.9.1 Specifications: MDL635
Rated Voltage 125 Vdc
Input Voltage Range 0to +150 Vdc
16 (one group with a single common). See Thermal
Input Modul
nputs periviodule Derating Figure 146.
Isolation: Field to Backplane (optical) and 250 Vac continuous;
frame ground 1500 Vac for one minute
Input Current 1.97 mA (typical) at rated voltage
Input Characteristics
On-state Voltage 90 to 150 Vdc
Off-stateVoltage 0to +30Vdc
On-state Current 1.41 mA minimum
Off-state Current 0.46 mA maximum
Onresponse Time 8 ms typical
Off response Time 8 ms typical
Power Consumption: 5Vdc 80 mA (all inputs on) from 5 Vdc bus on backplane
. 31.5 mA from user-supplied power
P C tion: 125vd
owert-onsumption ¢ (all inputs ON at 125 Vdc)
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6.9.1.1 Thermal Derating: MDL635

Thermal Derating —e— D5V
—— B0V
18
16 'I\’ * *> * \
14 l
12 +— ~ \
s |
S 10+ AN
N
£ 3 | \
O
m I
6 ;
4 ! |
I ! |
2 | ; i
O | T T T T ! T L T I

30C 35C 40C 45C 50C 55C 60C

Ambient temp

Figure 146: Thermal Derating MDL635
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6.9.2

6.9.2.1

Field Wiring: MDL635

Terminal Block Wiring

Torque: 1.08 to 1.30Nm (9.6 to 11.5in-Ib)

Wiring: Copper conductors stranded or solid 90°C rated: One 14-22 AWG or two 16-22 AWG

No combination of solid or stranded wires is to be used in the same terminal.

No combination of different wire sizes is to be used in one terminal.

Wiring Notes:
Terminal | Connection
] Inputs 1-16
Common
2 Input 1
3 Input 2
4 Input 3
5 Input 4
6 Input5
7 Input 6
8 Input7
9 Input 8
10 Input9
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

Discrete Input Modules

Module Circuits Terminals

Other CircuitsL

Field Wiring
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Figure 147: Field Wiring MDL635
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6.10 Input Module, 24Vdc Pos|/Neg, 16-Point
1C694MDL645

The 24Vdc Positive/Negative Logic Input module, IC694MDL645, provides
sixteen input points in one group with a common power input terminal.
This input module can be wired for either positive logic or negative logic.

91011121314 Input characteristics are compatible with a wide range of input devices,
such as pushbuttons, limit switches, and electronic proximity switches.

IC694MDL 645 Current passing into an input point results in a logic 1 in the input status
table (%I).

1

Field devices can be powered from an external supply. Depending on their
requirements, some input devices can be powered from the +24 V OUT and
0V OUT terminals of Module.

Sixteen green LEDs indicate the ON/OFF status of points 1 through 16. The
blue bands on the label show that MDL645 is a low-voltage module.

This module can be installed in any /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 Removal, Section
2.6.4.1. Note that field-side terminal block must be removed from Module
during such a procedure.

Figure 148: 1C694MDL645
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6.10.1 Specifications: MDL645

Rated Voltage 24 Vdc

Input Voltage Range 0to +30Vdc

Inputs per Module 16 (one group 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

On-state Voltage 11.5to 30 Vdc
Off-state Voltage 0to +5Vdc
On-state Current 3.2 mA minimum
Off-state Current 1.1 mA maximum
Onresponse Time 7 ms typical
Off response Time 7 ms typical
Power Consumption: 5Vdc 80 mA (all inputs on) from 5Vdc bus on backplane

125 mA from the Isolated 24Vdc backplane bus or from user-

Power Consumption: 24Vdc'® .
supplied power

For product standards and general specifications, refer to 17.2.3.1.3Appendix A:.

19 |f terminals 18 & 19 are employed, the following applies:
If Module is located in an RX3i Universal 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 Series 90-30 backplane, the backplane power supply provides the isolated +24
Vdc for Module.
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6.10.2
Terminal | Connection

Inputs 1-16
1

Common
2 Input 1
3 Input 2
4 Input 3
5 Input 4
6 Input5
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

24Vdc forinput

18

devices
19 0V for input devices
20 No connection

Oth

Module Circuits

er Circuits <—

Terminals

Figure 149: Field Wiring MDL645
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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

182



PACSystems™ RX3i System Manual Section 6
GFK-2314Y May 2021

6.11 Input Module: 24Vdc 16-Point Pos/Neg Logic
1C694MDL646

The 24Vdc Positive/Negative Logic 16-Point Input module, IC694MDL646,
provides sixteen input points in one group with a common power input
terminal. The on and off response times for this module are typically T ms. This
91011121314 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

IC694MDL 646
passing into an input point results in a logic 1in 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 +24 V OUT and
0V OUT terminals of Module.

Sixteen green LEDs indicate the ON/OFF status of points 1 through 16. The
blue bands on the label show that MDL646 is a low-voltage 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 to Hot Insertion and Removal, Section
2.6.4.1. Note that field-side terminal block must be removed from Module
during such a procedure.

Figure 150: 1C694MDL646
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Rated Voltage
Input Voltage Range
Inputs per Module

Isolation: Field to Backplane (optical)
and frame ground

Input Current

Input Characteristics
On-state Voltage
Off-state Voltage
On-state Current
Off-state Current
Onresponse Time
Off response Time

Power Consumption: 5Vdc

Power Consumption: 24Vdc?®

24 Vdc
0to +30Vdc
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+5Vdc

3.2 mA minimum

1.7 mA maximum

1 ms typical

1 ms typical

80 mA (all inputs on) from 5Vdc bus on backplane

125 mA from the Isolated 24Vdc backplane bus or user-
supplied power

For product standards and general specifications, refer to 17.2.3.1.3Appendix A:.

20|f terminals 18 & 19 are employed, the following applies:

If Module is located in an RX3i Universal Backplane, an external source of Isolated +24 Vidc 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 Series 90-30 backplane, the backplane power supply provides the isolated +24

Vdc for Module.
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6.11.2 Field Wiring: MDL646

Terminal | Connection

Module Circuits Terminals Field Wiring
] Inputs 1-16
Common Other Circuits <—
2 Input 1 {1-) 1
3 Input 2 ____ L @—Q !
r - !
4 Input 3 | | @—0 :
5 Input 4 | : 630 g Apf @_‘ !
6 Input 5 | J AV | @_. :
7 Input 6 l I !
| Optical @" !
8 Input 7 | Coupler Jl :
9 Input8 | T ————— ‘ N !
3.3K -+
10 Input9 (: ) —=
11 Input 10 T+ T-
12 Input 11 C) |
13 Input 12 @_‘ |
14 Input 13 @ :
15 Input 14 |
16 Input 15 C :
17 Input 16 :
18 24vdc for input |
devices C ¢ —% -
19 0V for input 24V out
devices ‘—Q 0V out
NC
20 No connection
Figure 151: Field Wiring MDL646

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
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6.12 Input Module: 48 Vdc 16-Point Isolated Pos/Neg
Logic IC694MDL648

The 48Vdc Positive/Negative Logic 16-Point 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 Tms
maximum. This input module is designed to be used in either positive logic or
negative logic applications. Input characteristics are compatible with a wide
range of user-supplied input devices, such as pushbuttons, limit switches, and

electronic proximity switches. Current passing into an input point resultsin a 1C694MDL 648
logic 1in the Controller’s input status table (%I).

1"
The blue bands on the label indicate that this is a low-voltage module. "
This module can be installed in any I/O slot in an RX3i PLC System. 13 ‘

i4
Module supports insertion into and removal from an RX3i Universal ‘
Backplane which is under power. Refer to Hot Insertion and Removal, Section & ‘
2.6.4.1. Note that field-side terminal block must be removed from Module ‘
during such a procedure. ‘
Power to operate input devices is derived from an external 48Vdc power ‘
source supplied by the user ‘

1o ‘
6.12.1.1 LED Indicators -
LED indicators to provide the ON/OFF status of each point. They may be - ‘
viewed via the lens at the top of Module. This LED block has two horizontal 13 ‘
rows with eight green LEDs in each row: the top row is labeled A1 through 8
(corresponding to points 1 through 8); the bottom row is labeled B1 through
8 (points 9 through 16).

| |

Figure 152: 1C694MDL648
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6.12.2 Specifications: MDL648

Rated Voltage

48 Vdc

Input Voltage Range

0to 60 Vdc

Inputs per Module

16 (one group with a single common).
Note Thermal Derating (Figure 153)

Isolation

1500 V between the field-sideand the logic side

Input Current

4.2 mA (typical) at rated voltage

Input Characteristics

On-state Voltage

34to 60 Vdc

Off-state Voltage

0to 10 Vdc

On-state Current

3 MA minimum

Off-state Current

1.7 mA maximum

Onresponse Time

1 ms maximum

Off response Time

1 ms maximum

Power Consumption: 5Vdc

80 mA (all inputs on) from 5Vdc bus on PLC backplane

Power Consumption: 48Vdc

74 mA from the user-supplied 48Vdc power supply

For product standards and general specifications, refer to 17.2.3.1.3Appendix 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)

Figure 153: 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 —~
S 7
| @ %) A2 I
| Ot |
| - : —t—0 il g I
: A @——0"‘%—”—0 :
o L o el .
________ |
e :2 s | L L 48vDC (Nominal)
(:) —D' Bl T —:— 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— |
cannot be used for the inputs on this (16 H——o 2. :
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

Figure 154: Field Wiring MDL648
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6.13 Input Modules, 5/12Vdc (TTL) 32-Point Pos/Neg
Logic 1IC694MDL654, IC694MDL655, IC694MDL658

PACSystems RX3i 32-Point 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

Pl 5/12Vdc (TTL) 32-Point Positive/Negative Logic Input module, IC694MDL654,

provides thirty-two discrete TTL voltage threshold input points that

operate aF levels up to 1 SY. A sir.1g|e, regulated +5V supply (current limited
to approximately 150mA) is available through the 1/O connectors on the
202122 2324 front of Module. This supply is generated on Module and is isolated from
the backplane. Its power input comes from the +5V logic supply on the PLC
2627 28 backplane. By installing jumpers on the /O connector, you can choose to
INPUT power the inputs from this internal supply instead of powering them with
512 VDC an external user-provided supply.

POS/NEG LOGIC

24Vdc 32-Point Positive/Negative Logic Input module, 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 external supply or the
isolated +24Vdc output of Module.

48Vdc 32-Point Positive/Negative Logic Input module, 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 low-voltage module.

These modules do not report a special fault or alarm diagnostics. Green
LEDs indicate the ON/OFF status of each input point.

These modules can be installed in any I/O slot in the RX3i system.

These modules support insertion into and removal from an RX3i Universal
Backplane which is under power. Refer to Hot Insertion and Removal, Section
2.6.4.1.

Figure 155: 1C694MDL654
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6.13.1 Specifications: MDL654, MDL655, MDL658
IC694MDL654 IC694MDL655 IC694MDL658
Rated Voltage, 5to12Vdc 24 Vdc 48 Vdc
Positive or Negative Logic
Input Voltage Range 0to 15 Vdc 0to30Vdc 0to 60 Vdc

3.0mAat5Vdc 7.0 mA at 24Vdc 1.7mA at 48 Vdc

8.5mAat 12 Vdc

Input Current (typical ON current
at rated voltage)

Input Characteristics

On-state Voltage 4.2to 15 Vdc 11.5t030Vdc 34to 60 Vdc
Off-state Voltage 0t02.6Vdc 0to 5Vdc 0to 10 Vdc
On-state Current >2.5 mA (min) guaranteed on >3.2mA (min) >1.0 mA (min)
guaranteed on guaranteed on
Off-state Current <1.2 mA (max) guaranteed off <1.1 mA (max) <0.4 mA (max)

guaranteed off
2 ms maximum

guaranteed off
2 ms maximum

1 ms maximum

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 that
can be on at the same time depends on the ambient temperature as displayed in
Figure 156.

There is no thermal derating for module MDL658.

On or Off Response Time?!
Inputs per Module

Isolation:
Field to Backplane
(optical) and
to frame ground

250 Vac continuous; 1500 Vac for one minute
For modules IC694MDL654 and IC694MDL655, if the 5V OUT [ 24V OUT pin is used
to connect to input devices in the field, the isolation is

50 Vac continuous; 500 Vac for one minute.

Group to Group 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 mA (typical) from userinput
supply at 5 Vdc and 32 inputs ON);
272 mA (typical) from user input
supply at 12 Vdc 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 +24 Vdc

supply??

195 mA (max) from
+5Vdcbuson
backplane; (29 mA +
0.5 mA/point ON +
4.7 mAJLED ON)

Isolated +5 Vdc Supply

For MDL654: +5Vdc +5%

Current limit

For MDL654: 150mA (typical)

For product standards and general specifications, refer to 17.2.3.1.3Appendix A:.

21 Within Module; does not include communications with CPU
22 |f Module is located in an RX3i Universal Backplane, an external source of Isolated +24Vdc 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 Series 90-30 backplane, the backplane power supply provides the isolated

+24Vdc for Module.
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6.13.2 Thermal Derating: MDL654 & MDL655
Number of 8 —€— |C694MDL654: 5/12V Supply
|
Inputs per I :
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)

Figure 156: Thermal Derating MDL654 & MDL655

Discrete Input Modules 192



PACSystems™ RX3i System Manual Section 6
GFK-2314Y May 2021

6.13.3 Field Wiring: MDL654, MDL655, MDL658

Connections are made to two male 24-pin connectors (Fujitsu FCN-365P024-AU) on the front of Module.
Inputs are arranged in four groups of eight. Each group has its own common connection. Within 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

Figure 157: Left-side and Right-side Connectors MDL654, MDL655, MDL658

32-Point Input
Module e
Wiring from each module connector to field
devices is made through a cable. Prewired
Cable 1 Cable 2 cables are available, or custom cables can be
_ _ used. Input devices can be wired directly to
Terminal Terminal . . .
Block 1 Block 2 the cables, or intermediate Terminal Blocks,

IC693ACC337. Refer to Chapter 17 for
information about prewired cables, custom
cables, and Terminal Block IC693ACC337.

Figure 158: 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 USER 015V

module IC694MDL654. i .
TTL

For noise immunity, I/O control lines connected to Module must be e é e

less than 30 meters in length (signal attenuation limits wiring length
to less than this maximum).

OUTPUT

INPUTx

To be compatible with TTL outputs, the negative logic configuration
should be used as shown in Figure 159.

Figure 159: Wiring for Negative Logic
MDL654
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6.14 Input Module, 24Vdc 32-Point Grouped
IC694MDL660

1 4567

9 1011121314

17 2021
303132

1C694MDL660

Figure 160: 1C694MDL660

The 24Vdc Positive/Negative Logic Input module, 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 own
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 provides seven selectable input filter times. Filter times can be
set from the programmer using the assigned output data references of Module.

32 green LEDs indicate the ON/OFF status of points 1 through 32. The
red/green TB LED is green when the removable terminal block of Module is
locked in place. Itis red when the terminal block is not locked. Module also
sends an Addition of Terminal Block or Loss of Terminal Block message to the RX3i
CPU to report the terminal block status.

The blue bands on the label show that MDL660 is a low-voltage 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 to Hot Insertion and Removal, Section 2.6.4.1.

Module supports firmware upgrades using the WinLoader software utility (if the
host CPU has a serial port) or using a Web-based tool (if the host CPU has no
serial port). Instructions are included with the firmware upgrade kit.2*

This module can be used with a Box-style (IC694TBB032), Extended

Box-style (IC694TBB132), Spring-style (IC694TBS032), or Extended Spring style
(1C694TBS132) Terminal Block. Extended 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.

This module cannot be used with a Series 90-30 PLC CPU.

2 At time of publication, only PNC and ETM modules contained updated instructions. Refer to either of these in the event your update
instructions do not include the web-based utility.
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6.14.1 Specifications: MDL660
Rated Voltage 24 Vdc
Input Voltage Range 0to30Vdc
Inputs per Module 32 (fourisolated 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 De-Rating Refer to Figure 161.
Input Characteristics:
On-state Voltage 11.5t0 30 Vdc
Off-state Voltage 0to 5Vdc
On-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 ms, and 100 ms,
selectable per module
Onresponse time 0.5ms, 1.0ms, 2.0 ms, 5.0 ms, 10.0 ms, 50.0 ms & 100.0 ms
(as per filter setting)
Off response time 0.5ms, 1.0ms, 2.0ms, 5.0 ms, 10.0 ms, 50.0 ms & 100.0 ms
(as per filter setting)
Power Consumption 300 mA (allinputs on) from 5 Vdc bus on the backplane
Diagnostics Terminal block presence/absence reported to RX3i CPU
For product standards and general specifications, refer to 17.2.3.1.3Appendix 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 e . — . |
28 | N
R —— R
24 | I I
| o+ V]
|
20 —| | , |
18 — [~~~ IF ———————— .
16 — | L
| b
|
12 — | , |
| o
| L
4 — | L
| b
. |
I I I I :I I | f
|
25 30 40 ,, 50 o 60

Ambient Temperature (°C)

Figure 161: Thermal Derating Curve MDL660
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6.14.3 Field Wiring: MDL660
Connection | Terminal Field Wiring Terminals Field Wiring Terminal | Connection
Input 1 1 rm—m- lput1 - . ~ 7 19 Input 17
Input 2 2 ! o lnput2 - @ ~_lnput 18 | i 20 Input 18
Input 3 3 i Lnputs ~nput 19| i 21 Input 19
Input 4 4 i | Input4 C ~nput20 | ! 22 Input 20
Input 5 5 s 21 | ; 23 Input 21
Input 6 6 ~I- | npute @ input 22| T 24 Input 22
Input 7 7 | Input 7 Inout 23 [ 25 Input 23
Input 8 8 | | inputs > G o 24| | 26 Input 24
Common 9 ! @. @. ! 57 Common
1-8 _ nput9 Input2s 17-24
Input 9 10 r — (1 \/526/ 1 28 | Input 25
I nputiv _~ Input26 | I
Input 10 11 ! ! ot \m | 29 Input 26
Input 11 12 | 'Tm/ ;28 i 30 Input 27
Input 12 13 | «%m/ e 31 Input 28
Input 13 14 = +5" e @ ~_nput2 i 32 Input 29
Input 14 15 Y S L ~_put30 4 33 Input 30
Input 15 16 R L ~pust 34 | Input31
Input 16 17 i ey D) ®e 2 35 Input 32
|
e [
Common 18 3 Common
9-16 Figure 162: Field Wiring MDL660 6 25-32
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6.14.4 Module Status Data: MDL660

Discrete Input Module IC694MDL660 can optionally be configured to provide 16 bits of status data. By
default, the length assigned to Module status data is 0. To use the status data, the length must be changed
to 16.

If a length of 16 has been assigned to Module 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}

—

[ | |
151w f13liz|afjw|9e | |7 |6]|5]sa 0

[
a
[

Note that the sense of bit 9 is inverted compared to most other modules. Here “1” indicates not ready.

6.14.5 Input Filter Setup: MDL660

If an input filter time should be applied to all Module 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 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 application by modifying the
memory location used for the filter value. Bits 0- 7 contain the filter time configuration data as displayed in
the following table. Bits 8 - 15 are not used.

Binary Value in the . )
Out[;{lt Reference Bits AL Uil
0000 0000 0.5ms
0000 0001 Tms
00000011 2ms

0000 1001 5ms

0001 0011 10ms
01100011 50ms
11000111 100ms
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6.15 Input Module, 24 Vdc 16-Point Grouped
IC695MDL664

The Smart Digital Input module, IC695MDL664 provides sixteen positive

Lot logic input channels in two groups of eight. Module uses 24Vdc field input

OK
9 10 111213 14

power.
% Each group of eight inputs is referenced to an isolated common
connection.
Input characteristics are compatible with a wide range of input devices,

such as pushbuttons, limit switches, and electronic proximity switches.
Current passing into an input point results in a logic 1 in the input status
table (%l).

Power to operate field devices must be supplied by the user.

Sixteen dual 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 of
the two input channel groups, and the status of the terminal block. Module
also logs an Addition of Terminal Block or Loss of Terminal Block message to
the 1/O fault table to report the terminal block status.

The blue bands on the label show that MDL664 is a low-voltage module.
Features of the Smart Digital input module include:

» Selectable Input Filter Time from 0.5 ms to 100 ms.

»  Open wire [ Short to DC- (with external sense resistor)

= Short to DC + (with external sense resistor and external pull-up resistor)
* InputPulse Test

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 Removal,
Section 2.6.4.1.

Module supports firmware upgrades using the WinLoader software utility
(if the host CPU has a serial port) or using a Web-based tool (if the host CPU
has no serial port). Instructions are included with the firmware upgrade
kit.?

This module can be used with a Box-style (IC694TBB032), Extended
Box-style (IC694TBB132), Spring-style (IC694TBS032), or Extended Spring
style (IC694TBS132) Terminal Block. Extended 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.

|
"

Figure 163: IC695MDL664
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6.15.1

LED Operation: MDL664

The Smart Input Module has 19 bi-color LEDs on the faceplate. The states of the input points are indicated by
16 green and amber channel status LEDs. Module OK LED indicates module status. The field status LEDs (S1
and S2) indicate whether the external +24Vdc power supply is present 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 or Module has
status failed self-test.
Solid green: Module OK and configured.
Blinking green: Module has not received configuration from the CPU. If the
configuration is not successful, Module 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.
1-16 Channel Off: Input is off
status
Green: Inputison
Amber: Input fault
S1,S2 Terminal Off: Terminal present and field power not present
block and
field power Green: Terminal and field power present
status - - "
Red: Terminal did not present or field power over-voltage
Note:  The OK, S1, and S2 LEDs blink green in unison when Module is in firmware update mode.

Discrete Input Modules
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Specifications: MDL664

Inputs per Module

16 (two isolated groups of 8 inputs each)

Power Requirements

Input Voltage (24V nominal), Viy

18Vdc-32Vdc

+5.1Vdc

Ripple Voltage, maximum 10% Vpp
Backplane Power Consumption
+3.3Vdc 95 mA

225 mA (worst-case, i.e. with all channels on.)

Thermal De-Rating

None required with input voltages in the 18Vdc-24Vdc range.

For the 25Vdc-32Vdc range, refer to Figure 164 below.

Input Resistance

1966 Q

Input Capacitance 0.05 pf
Input Current (at 24Vdc) 12.2mA
Input Voltage ON (Logic 1) 0.5 xVVdc
Input Voltage OFF (Logic 0) 0.3 xVVdc
AC Characteristics

Turn On Delay, typical 20.6 ms
Turn Off Delay, typical 20.6 ms

Digital Input Filter Time

0.5-100 ms, 20 ms default

Field to Backplane

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 to 17.2.3.1.3Appendix A:.
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6.15.3 Thermal Derating: MDL664

With input voltage in the 18Vdc to 24Vdc range, no temperature de-rating is required, and all input channels
can operate within the entire Surrounding Air temperature range. With input voltage greater than 24Vdc,
the number of active channels must be reduced as temperature increases, according to the following de-
rating curve.

25 VDC-32 VDC Input Voltage

Maximum Number of 16
Active Channels 15 —

| I | | l
10 20 30 40 50 60

Surrounding Air Temperature, °C

Figure 164: Thermal Derating Curve MDL664
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6.15.4 Field Wiring: MDL664

C . T inal Field Wiring Terminals Field Wiring T inal C .

onnection ermina erinput 1 (T 39—~ input 9 -~ ermina onnection

Input 1 1 ! © ! 19 Input 9

NC 2 ! +—Input 2 ——(3) @)—">—Input 10— : 20 NC

Input 2 3 : @ ® : 21 Input 10

NC 4 | p—nput3 ———5)  @—~—nput 11— | 22 NC

Input 3 5 | © | 23 Input 11

[}

NC 6 ! +—Input 4 ————(7) (25—"~—Input 12— | 24 NC

Input 4 7 ! ! 25 Input 12

NC 8 ﬂr{' +—Input 5 ———(9) @)—>>—Input 13— 26 NC

Input 5 9 ' : 27 Input 13

NC 10 | fnput 6 — () @——nput 14—4 | 28 NC

Input 6 11 | @ [ 29 Input 14

1

NC 12 ! 4—Input 7 —+—13) @)—>—nput 15— | 30 NC

Input 7 13 ! &) | 31 Input 15

NC 14 I 4—Input 8 ——13 (33—~—Input 16— } 32 NC

Input 8 15 : } 33 Input 16

NC 16 | bLobc+— @  @——Dc+— | 34 NC

DC + 17 e DC-——G)  @——DC-—e-=4 35 DC+

DC - 18 Figure 165: 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 Normal Thresholds
common (DC -) on the field-side of Module. An ON

" . o . DC+
condition for the input device is read as a logic 1,
and an OFF condition for the input device is read
as alogic 0. Logic 1
50% DC+
Undetermined
e 30% DC-

Logic 0

DC-

Figure 166: Normal Thresholds MDL664
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Tri-State Operation (Open Wire [ Short to DC- Detection)

Field

Connections

Input
Device
(With
Optional
Sense
Resistor)

DC+

Module
Circuitry

Sense

1/0 Point

)
)
P
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
v
)
)
)
)
)
)
)

Input
Circuit

: DC-

Figure 167: Tri-State Input Circuit Diagram

Tri-state Thresholds
DC +

Logic 1

DC+ -4V
DC+ -7V

Undetermined

Logic 0

Undetermined

Input Fault

50% DC+

30% DC+

DC-

Figure 168: Tri-State Thresholds MDL664

The Open Wire [ Short to Ground diagnostic can be enabled on any circuit configured as a tri-state input. In
addition to being configured as a tri-state input, the circuit must have a non-inductive sense resistor placed
as close as practical to the actual dry contacts (such as across the field device terminals).
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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
lpc+
h 4
Input |
Device !
(With :
Optional |
Pull-up & |
Sense |
Resistor) | %
|
|
|
|
|
|
11/0 Point
|
|
: Input
| Circuit
|
|

:DC—

Figure 169: Quad-State Input Circuit Diagram

The Open Wire | Short to DC- diagnostic and the Short to DC+ diagnostic can be enabled on any circuit

Quad-state Thresholds

DC
Short to DC+
DC+ -4V

Undetermined

DC+ -7V
Logic 1

50% DC+
Undetermined

30% DC+
Logic 0
10% DC+

Input Fault

DC-

Figure 170: Quad-State Thresholds MDL664

configured as a quad-state input. In addition to being configured as a quad-state input, the circuit must have
anon-inductive sense resistor placed as close as practical to the actual dry contacts (such as across the field
device terminals) and a pull-up resistor between the high side of the Input Device and DC+.
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6.15.5.4 External Resistor Selection

For Tri-State and Quad-State, 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 Quad-state, 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 pull-up resistor connects the contact to the voltage source.

Select the pull-up resistor first, using the logic 1 voltage levels. For Quad-state logic 1, the voltage at the
input point must be between 12Vdc (50% of DC+) and 17Vdc (DC+ -7V.) The closed contact shorts the sense
resistor, so the voltage at the input point is determined by a divider between the internal resistance and the
external pull-up 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
chosen, such as 1100Q.

1966

145 =22 (1%5+Rp) Rp = 1017
1966

14.5 = 24 (1%6+Rp) Rp = 1288

The sense resistor across the contact is solved next, using the logic 0 voltage levels. For Quad-state logic 0,
the voltage at the input point must be between 2.4Vdc (10% of DC+) and 7.2Vdc (30% 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 device voltage to the midpoint of the logic 0 range
(4.8Vdc.) From these two results, a standard resistor value that lies between the limits is chosen, such

as 6200Q.

48 =22+« (ﬁ) Rs = 5945

1966+1100+ Rs.

48 = 24+« (ﬁ) Rs = 6764

1966+1100+ Rs.
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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 configured Channel Value
Reference Address.

6.15.6.2 Channel Diagnostic and Status Data

Module can be configured to report channel diagnostic and status data to the CPU. The CPU stores this data
at the configured Diagnostic Reference Address of Module. The use of 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 data to 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 available to Module.

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 Module Status Data reference area configured for Module.

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), beginning at the configured Pulse Command Output Reference
Address to command an on-demand pulse test. To command an on-demand pulse test, the Pulse Test Enable
parameter for the channel must be set to Enabled - Manual.

6.15.7 Diagnostics: MDL664

Module always performs a set of standard diagnostic checks. Individual circuits can be configured not to log
afault to the CPU if a fault occurs. Module returns current diagnostics for all circuits to %l bits.

6.15.7.1 Input Pulse Test

The Input Pulse Test is an optional diagnostic feature that exercises the input points to confirm they can
detect and respond to changes in the actual input state. Pulse testing verifies the ability of the input circuits
to detect a change in state. Pulse Testing should be enabled if Module has loads that hold 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 verifies the 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 for the pulse test to run successfully.
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6.15.7.1.1 On Demand Pulse Test

To use this feature, the Pulse Test Enable parameter for the channel must be set to Enabled-Manual. 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 Test Complete 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 Test Complete 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 set to Enabled-Auto.

The Input Pulse Test occurs at a frequency selected 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 12:00 am. For example, a frequency of 12 hours will result in a pulse test run at 12:00 am and
12:00 pm.

If the pulse test fails, the Pulse Test Failed bit is set.
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6.15.8

6.15.8.1

Configuration: MDL664

Module Settings: MDL664

Parameter

Function

Channel Value Reference
Address

Channel Value Reference
Length

Specifies the memory location where Module 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

Provides thirty-two bits of module status data. Setting this value to 0

Pulse Test Command Output
Reference Length

Length disables channel diagnostics reporting.
Pulse Test Command Output | Specifies the memory location for manual pulse test command data.
Reference Address/

Channel Faults w/o Terminal
Block

Enables or disables the 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 detection for the specified group.

Inputs Default

Specifies whether inputs will go to Force Off or Hold the Last State if
Module loses communication with the CPU.

I/O Scan Set

Assigns Module 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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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, Tri-
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 to Input 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 to Diagnostics: MDL664.

Pulse Test Frequency If Pulse Test Enable is set to Auto, allows you to select the All
frequency of pulse testing.

Diagnostic Reporting 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 Status 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 are reported 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 condition is reported in the I/O 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 I/O fault table.

Pulse Test Failed Enable If enabled and the corresponding diagnostic reporting is All
enabled, afailed pulse test is reported in the 1/O fault
table.

Discrete Input Modules 213



PACSystems™ RX3i System Manual Section 6
GFK-2314Y May 2021

6.15.8.3 Input Filter Time: MDL664

An input filter time of 0.5 ms to 100 ms can be selected for Module, in 0.5ms increments. The default filter
time is 20 ms. 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

Figure 171: Effect of Input Filter Time

The filter is a digital low-pass 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 for Module to recognize
the state.

An input filter helps reject spurious noise spikes and multiple inputs generated by the bounce of mechanical
devices. In controlled, noise-free environments, signals generated by clean, solid-state electronics may be
unnecessarily slowed by afilter, 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

A
J

S
/|
M
U
L
A
-
0
R

Figure 172: 1C694ACC300

The Input Simulator module, IC694ACC300, can be used to simulate the
operation of 8-point or 16-point discrete input modules. The Input
Simulator has no field connections.

The Input Simulator can be substituted for actual inputs until the program
or system is debugged. 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 of Module (Figure 173) can be used to set it up
for either 8-point or 16 point-operation. When this switch

o C
is set for 8 points, only the first 8 toggle switches on the a7
front of the Input Simulator can be used.

Toggle switches on the front of the Input Simulator o
simulate the operation of discrete input devices. A switch % %

B2

in the ON position results in a logic 1in the input table
(%l).

Figure 173: Mode

Individual green LEDs indicate the ON 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 to Hot Insertion and Removal, Section
2.6.4.1.

6.16.1 Specifications: ACC300

Inputs per Module 8 or 16 (switch selectable)
Off Response Time 20 ms maximum
On Response Time 30 ms maximum
Internal Power Consumption 120 mA (all inputs on)
from 5 Vdc bus on the backplane

For product standards and general specifications, refer to 17.2.3.1.3Appendix A:.
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Section 7: Discrete Output Modules

This chapter describes discrete output modules for PACSystems RX3i controllers.
Discrete Output Module Description Catalog Section

Number

Output 120 Vac 0.5A 12-Pt 1C694MDL310 7.1
Output 120/240 Vac 2A 8-Pt 1C694MDL330 7.2
Output 120 Vac 0.5A 16-Pt 1C694MDL340 7.3
Output 120/240 Vac 16-Pt Isolated IC694MDL350 7.4
Output 120/240 Vac 2A 5-Pt Isolated IC694MDL390 | 7.5
Output 12/24Vdc 2A 8-Pt Positive Logic IC694MDL730 | 7.6
Output 12/24Vdc 0.5A 8-Pt Positive Logic IC694MDL732 7.7
Output 125Vdc 1A 6-Point Isolated Positive/Negative 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 32-Pt 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
(I;iuatgpnu(;ciii/: 25Vdc 2A 16-Pt Grouped Positive Logic with ESCP & IC695MDL765 | 7.16
Output Relay 4 Amp 16-Pt IC694MDL916 7.7
Output Isolated Relay N.O. 4 A 8-Pt IC694MDL930 | 7.18
Output Isolated Relay N.C. and Form C 3 A 8-Pt IC694MDL931 7.19
Output Relay N.O. 2A 16-Pt 1C694MDL940 7.20
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7.1 Output Module, 120 Vac, 0.5 Amp, 12-Point:
IC694MDL310

The 7120 Vac 0.5 Amp Output module, IC694MDL310, provides 12 output
points in two isolated groups of six points. Each group has a separate
common. The two commons are not tied together inside Module. The
groups can be used on different phases of the AC supply or powered from
the same supply. Each group is protected with a 3 Amp fuse. An RC snubber

|C694MDL310 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 can control a wide range of inductive and incandescent loads.
Figure 174:1C694MDL310

AC power to operate loads connected to outputs must be user-supplied.
This module requires an AC power source; it cannot be used with a DC power
source.

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 bands on the label
show that MDL310 is a high-voltage 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 to Hot Insertion and Removal, Section
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 Vac continuous; 1500 Vac for 1 minute

and to Frame Ground

Group to Group 250 Vac continuous; 1500 Vac for 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 in Figure 175.
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

Tms maximum

Off Response Time 1/2 cycle maximum
Power Consumption 210mA (all outputs on) from 5Vdc bus on the backplane
Fuses (quantity 2) 3 Amps, part number 44A724627-111. Refer to Module Fuse List,

Section 2.6.4.11 for more information.

For product standards and general specifications, refer to 17.2.3.1.3Appendix 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)

Figure 175: 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 l ° @ @
3 Output 3 022 e I
4 Output 4 r————— (3) |
5 Output 5 : .
6 | Output6 Y s | (5 »
i | Optical .—.—4
7 No connect!on | Coupler @ m 3
8 No connection | o« — — — — _ J
9 Outputs 1-6
common Other Circuits
(return) 3.0A @ NC

10 No connection . .
11 Output 7 . - |

12 Output 8

13 Output 9 ®@ an |
()

14 Output 10
15 | Output 11 ()—s nc
16 | Output12

17 No connection @

18 No connection NC
19 Outputs 7-10
common
(return)

20 No connection

Figure 176: Field Wiring MDL310
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7.2 Output Module, 120/240 Vac, 2 Amp, 8-Point:
IC694MDL330

The 720/240 Vac 2 Amp Output module, 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 inside Module.

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 user-supplied. This module requires an AC power source; it cannot
be used with a DC power source.

IC694MDL 330

Each group is protected with a 5 Amp fuse for each common. An RC
snubber for each output protects against transient electrical 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 the ON/OFF status of each output point.
The red LED (F) turns ON if an output fuse blows. The red bands on the label
show that MDL330 is a high-voltage 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 to Hot Insertion and Removal, Section
2.6.4.1.

Figure 177:1C694MDL330
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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 Frame
Ground

250 Vac continuous; 1500 Vac for 1 minute

Group to Group 250 Vac continuous; 1500 Vac for 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 in Figure
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

Tms maximum

Off Response Time 1/2 cycle maximum
Power Consumption 160mA (all outputs on) from 5 Vdc bus on the backplane
Fuses (quantity 2) 5 Amp, part number 44A724627-114. Refer to Module Fuse List,

Section 2.6.4.11 for more information.

For product standards and general specifications, refer to 17.2.3.1.3Appendix A:.
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7.2.2 Thermal Derating: MDL330

Total Module Load
Current (Amps)

8

2 Amps

I
|
|
|
I
|
|
|
I
|
|
|

| l l l |
10°C 20°C 30°C 40°C 50°C 60°C

Ambient Temperature (°C)

Figure 178: Thermal Derating Curve MDL330
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7.2.3 Field Wiring: MDL330
Terminal | Connection Module Circuits Terminals  Field WiriLg
1 No connection @_. NC
2 Output 1 @<2> -
—e NC
3 Noconnection | T~~~ — — 1
| I —e NC
4 Output 2 : #Z Ry VAN (6)
| | Optical I 100 ar —o NC
5 No connection | |  Coupler J' VA -
_____ 047 —e NC
6 Output 3 Other Circuits @ ®—
. 5.0A ®_° NC
7 No connection
(1)
8 Output4 Ne -
9 No connection NC
Q7
10 Outputs 1-4 @—o NC -
common
(return) (19)—e nc .
11 No connection . :
12 Output 5 Figure 179: Field Wiring MDL330
13 No connection
14 Output 6
15 No connection
16 Output7
17 No connection
18 Output 8
19 No connection
20 Outputs5-8
common
(return)
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7.3 Output Module, 120 Vac, 0.5 Amp, 16-Point:
1C694MDL340

The 720 Vac 0.5 Amp Output module, IC694MDL340, provides sixteen
output points in two isolated groups of eight points. Each group has a
separate common. The two commons are not tied together inside Module.
The groups can be used on different phases of the AC supply or powered
from the same supply. Each group is protected 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; so the
IC694MDL340 outputs can control a wide range of inductive and incandescent loads.

4567

91011121314

AC Power to operate loads connected to outputs must be supplied 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 load must be
connected to the blown fuse for the indicator to light. The red bands on
the label show that MDL340 is a high-voltage module.

This module can be installed in any /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 Removal,
Section 2.6.4.1.

Figure 180: 1C694MDL340

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 eight outputs each)
Isolation:
Field to Backplane (optical) and | 250 Vac continuous;

to Frame Ground

1500 Vac for 1 minute

Group to Group 250 Vac continuous; 1500 Vac for 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

T ms maximum

Off Response Time 1/2 cycle maximum
Power Consumption 315 mA (all outputs ON) from 5 Vdc bus on the
backplane
Fuses (quantity 2) 3 Amps, part number 44A724627-111. Refer to Module

Fuse List, Section 2.6.4.11 for more information.

For product standards and general specifications, refer to 17.2.3.1.3Appendix A:.
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Effective with IC694MDL340C, the following thermal derating applies:

Thermal Derating Per Group for IC694MDL340C

La
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=1 [y ]
Ln [y Ln (] Ln

Load Current per Group [Amps)

=1

L=
=
1=
[}
L=
[T}
[=1
=

L=

in
(=)
£
P=

Maodule Inlet Ambient [ Deg C )

Figure 181: Thermal Derating IC694MDL340C
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7.3.3 Field Wiring: MDL340
Terminal | Connection Module Circuits Terminale Fiold Wiring
1 Output 1
2 Output 2 ° @ ]
3 Output 3 . I—l.
4 Output 4 T ————= ——i 3 e [Q3]
5 Output 5 |
, Yo o=
6 Output 6 | [ 29
7 Output 7 | Solid State I
P [ Relay | |_|Q7
8 Output8 | ———————— g e { I
? Outputs 1 -8 Other Circuits . H@N -
common "
(return) 3.0A @
10 No @ I| || m
connection @).—.—'Q11
11 Output9 @ Il —
12 Output 10 @. |ml-_‘
13 Output 11 @ | Il =
14 Output 12 @' W-
15 Output 13 @ —J a1
16 Output 14 @ H@N
17 Output 15 . o \C
18 Output 16
19 Outputs9- 16 Figure 182: Field Wiring MDL340
common
(return)
20 No
connection

Discrete Output Modules

229



PACSystems™ RX3i System Manual Section 7
GFK-2314Y May 2021

7.4 Output Module, 120/240 Vac 16-Point Isolated:
1C694MDL350

The 120/240 Vac 16-Point Isolated Output module, IC694MDL350, provides
sixteen individually-isolated output points. A high level of noise immunity
minimizes the need for external snubbers to protect the outputs against
transient electrical noise on the power line. The outputs can control a wide
range of inductive and incandescent loads.

1 4567
91011121314

1C694MDL350 Power to operate the output loads must be provided with an external AC power
supply.
1

A DIP switch at the rear of Module is used to select the outputs’ default mode:
Force Off or Hold the Last State. Module must be removed from the backplane
to set this switch.

This module can be used with a Box-style (IC694TBB032), Extended Box-style
(1C694TBB132), Spring-style (IC694TBS032), or Extended Spring-style
(IC694TBS132) Terminal Block. Extended terminal blocks provide the extra
shroud depth typically needed for field wiring to AC devices. Refer to Chapter
17 for more information on Terminal Blocks. Terminal Blocks are ordered
separately.

Individually-numbered LEDs show the ON/OFF status of each output point. The
TB LED indicates the presence of the removable Terminal Block. The TB LED is
green when the Terminal Block is present or red when the Terminal Block is not
present. The red bands on the door card indicate the MDL350 is a high-voltage
module.

The 1C694MDL350 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 Removal, Section 2.6.4.1.

Figure 183:1C694MDL350

Module cannot be used with a Series 90-30 PLC CPU.
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7.4.1 Specifications: MDL350
Rated Voltage 120/240 Vac
Output Voltage Range 74 - 265Vac (47 to 63 Hz), 120/240 Vac nominal
Outputs per Module 16 isolated
Isolation:
Field to Logic Side 250 Vac continuous; 1500 Vac for 1T minute
Group to Group 250 Vac continuous; 1500 Vac for 1T minute
Power Consumption 315 mA (with all outputs ON) from 5Vdc bus on the backplane
Diagnostics Fieldside terminal block status reported to RX3i CPU
Output Current Per Point 2A max. at 30°C, TA max. at 60°C
(Linear de-rating)
Per Module 5A max. at 30°C, 4A max. at 60°C
Output Characteristics
Inrush Current 20 Amps maximum for one cycle
Minimum Load Current 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 use of appropriate external fuses is
recommended for short circuit protection.
For product standards and general specifications, refer to 17.2.3.1.3Appendix A:.
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7.4.1.1 Setting the Output Defaults

The DIP switch at the rear of Module 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 this module.

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

Figure 184: DIP Switch Setting MDL350

Backplane power and power to the outputs must be present to Hold the Last State. Otherwise, Module 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 table.
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7.4.2 Field Wiring: MDL350
Connection | Terminal Field Wiring Terminals Field Wiring Terminal | Connection
Output 1 1 19 Output9
Output 1 2 NH O 20 | Output9
Supply — Q) Supply
Output 2 3 9 @ Q10 21 Output 10
Output 2 4 N ° H 0 : H C N 22 Output 10
Supply . . Supply
Output 3 5 NH (5) 23 Output 11
;)utplut 3 6 24 gutplut 11
upply upply
0 @@z
Output 4 7 N H a @ H N 25 Output 12
Output 4 8 —O0—0 @&—C— 26 | Output 12
Supply (o) (@) Q13 Supply
N H H N
s 121 Liot® @ror) [ Tamm
utpu utpu
Supply @ Qatd Supply
N H H N
Output 6 11 _®—@ 29 Output 14
(S)uljglut 6 12 NH @ @ { Q15 - 30 (S)ugglut 14
upply 2 upply
Output 7 13 © @ @ ~ 31 Output 15
Output 7 14 32 Output 15
Supply Supply
Output 8 15 NG @ @_ NG 33 Output 16
Output 8 16 34 Output 16
Supply NC . _ NC Supply
No 17 Figure 185: Field Wiring MDL350 35 No
connection connection
No 18 36 No
connection connection
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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 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 from 0 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 that the sense of bit 9 is inverted compared to most other modules. Here “1” indicates not ready.
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7.5 Output Module, 120/240 Vac Isolated, 2 Amp, 5-
Point: IC694MDL390

The 720/240 Vac 2 Amp Isolated Output module, IC694MDL390, provides
five isolated output points, each with a separate common. Each output
circuitis isolated from the others relative to the AC power source. The
commons are not tied together inside Module. 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 supplied
by the user. This module requires an AC power source, it cannot be used with
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 (greater than 10 times
the rated current) so the outputs can control a wide range of inductive and
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 bands on the
label show that MDL390 is a high-voltage module.

This module can be installed in any I/O slot in an RX3i system. It should be
configured as an 8-point output module with programs referencing the
five least significant bits.

Module supports insertion into and removal from an RX3i Universal
Backplane which is under power. Refer to Hot Insertion and Removal,
Section 2.6.4.1.

Figure 186: 1C694MDL390
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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 Vac continuous;
and to Frame Ground 1500 Vac for 1 minute
Point to Point 250 Vac continuous; 1500 Vac for 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 in Figure
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

Tms maximum

Off Response Time 1/2 cycle maximum
Power Consumption 110mA (all outputs on) from 5Vdc bus on the backplane
Fuses (quantity 5) 3 Amps, part number 44A724627-111. Refer to Module Fuse List,

Section 2.6.4.11 for more information.

For product standards and general specifications, refer to 17.2.3.1.3Appendix A:.
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7.5.2 Thermal Derating MDL390

Total Module Load
Current (Amps)

5 5 Amps

2 Amps

I I I I I
10°C 20°C 30°C 40°C 50°C 60°C

Ambient Temperature (°C)

Figure 187: Thermal Derating Curve MDL390
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7.5.3 Field Wiring: MDL390
Terminal | Connection Module Circuits Terminals  Field Wiri||19
1 No connection
2 Output 1
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 Figure 188: Field Wiring MDL390
19 No connection
20 Output 5
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7.6 Output Module, 12/24Vdc 2A Positive Logic 8-Point:
1C694MDL730

The 12/24Vdc 2 Amp Positive Logic Output module, IC694MDL730,
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 Module output.
The output characteristics are compatible with a wide range of load
devices, such as motor starters, solenoids, and indicators.

IC694MDL730

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 outputs: the first fuse protects
A1 - A4; the second fuse protects A5 — A8. The fuses are electrically
connected to the same common.

The blue bands on the label indicate that MDL730 is a low-voltage module.

This module can be installed in any I/O slot in an RX3i or Series 90 30
system.

Module supports insertion into and removal from an RX3i Universal
Backplane which is under power. Refer to Hot Insertion and Removal,
Section 2.6.4.1.

DC power to operate the field devices is supplied by the user.

7.6.1 LEDs

Output Status Green |Outputis ON
(1-8)

OFF Outputis OFF

OFF Fuses are OK
Fuse (F)

. Figure 189: 1C694MDL730
Red One or more of the fuses is blown
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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 of eight outputs)
Isolation 1500 volts between the field-side and logic side
Output Current? 2 Amps maximum per point
2 Amps maximum per fuse at 60°C (140°F)
4 Amps maximum per fuse at 50°C (122°F)
Output Characteristics
Inrush Current 9.4 Amps for 10 ms
Output Voltage Drop 1.2-volt maximum
Off-state Leakage TmA 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)

Figure 190: Thermal Derating Curve MDL730
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7.6.4 Field Wiring: MDL730

Field wiring connections to Module are made via the removable terminal assembly described below.

Other Module Circuitry Terminals
Circuits 5A
J 0

Fuse for c'_:'m'?fr 5A

Outputs ircuits e

AS-AB Fuse for
Outputs
Al-A4 Al

—

il

Lt

@ G @E G @G e @G
CRORONCRCRORONORONO
Elgggaal

4
AT
N\ \ T
1pF
C?rrtﬁ:s e ¢
Figure 191: 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 holding screws to 8 to 10 in-Ibs (1 Nm).

Screw terminals accept two copper wires in the range AWG #22 (0.36 mm?) to AWG #16 (1.3 mm?), or one
AWG #14 (2.1 mm?) 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 9.6 in-lbs to 11.5in-Ibs (1.1 Nm to1.3 Nm).
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7.7 Output Module, 12/24Vdc 0.5A Positive Logic 8-
Point: IC694MDL732

The 12/24Vdc 0.5 Amp Positive Logic Output module, 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 Module output. The output
characteristics are compatible }Nith a wide range of load devices, such 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 label show that
MDL732 is a low-voltage module.

Q1
Q2

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 Removal, Section
2.6.4.1.

Figure 192:1C694MDL732
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7.7.1 Specifications: MDL732
Rated Voltage 12/24 Vdc
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 Vac continuous;
Ground 1500 Vac for 1 minute
Output Current 0.5 Amps maximum per point
2 Amps maximum per common
Output Characteristics
Inrush Current 4.78 Amps for 10 ms
Output Voltage Drop 1 volt maximum
Off-state Leakage TmA maximum
On Response Time 2ms maximum
Off Response Time 2ms maximum
Power Consumption 50mA (all outputs on) from 5Vdc bus on the
backplane
For product standards and general specifications, refer to 17.2.3.1.3Appendix 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 :j +

[—e —
4 Output 3 j—
5 Output4 AN =

1uf
6 Output 5
Other - L
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 Figure 193: 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

The 125Vdc 1 Amp Positive/Negative Logic Output module,
IC694MDL734, provides six isolated output points. Each output point
has a separate common terminal. This output module can be wired to
have either positive logic characteristics so that it sources current to the
loads from the user common or positive power bus; or negative logic
characteristics so that it sinks current from the loads to the user
IC694MDL734 common or negative power bus. The output characteristics are

compatible with a wide range of load devices, such as: motor starters,

solenoids, and indicators.

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. There are no fuses on this module. The red bands on the label
show that MDL734 is a high-voltage 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 to Hot Insertion and Removal,
Section 2.6.4.1.

Figure 194:1C694MDL734
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7.8.1 Specifications: MDL734
Rated Voltage 125Vdc
Output Voltage Range +10.8 to +150 Vdc
Outputs per Module 6 (isolated)
Isolation:
Field to Backplane (optical) and to Frame Ground 250 Vac continuous;
1500 Vac for 1 minute
Point to Point 250 Vac continuous; 1500 Vac for 1 minute
Output Current 1 Amp maximum per point
Output Characteristics
Inrush Current 7 Amps for 100 ms at 2% duty cycle, using 2
outputs wired in parallel
Output Voltage Drop 1 volt maximum
Off-state Leakage TmA maximum
On Response Time 7ms maximum
Off Response Time 5ms maximum
Power Consumption 90 mA (all outputs on) from 5Vdc bus on
backplane
For product standards and general specifications, refer to 17.2.3.1.3Appendix A:.
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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 Ni(g);'ﬂ;le
Figure 195: Field Wiring MDL734
248
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7.9 Output Module, 12/24Vdc, 0.5 Amp, Positive Logic,
16-Point: IC694MDL740

The 12/24Vdc 0.5 Amp Positive Logic Output module, IC694MDL740,
provides sixteen output points in two groups of eight. Each group has a
common power output terminal. Module has positive logic characteristics;
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, such as: motor starters,
solenoids, and indicators. Power to operate the field devices must be
supplied by the user.

4567

91011121314

IC694MDL740

Q1

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
MDL740 is a low-voltage module.

2 2 8

This module can be installed in any /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 Removal,
Section 2.6.4.1.

0 O 9
©o ~ (=]

D 0 L O O O B
= = = = = = =

o -
|

Figure 196: 1C694MDL740
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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 Vac continuous;

Ground 1500 Vac for 1 minute

Group to Group 250 Vac continuous;

1500 Vac for 1 minute

Output Current 0.5 Amps maximum per point

2 Amps maximum per common

Power Consumption 110mA (all outputs on) from 5Vdc bus on the backplane
Output Characteristics

Inrush Current 4.78 Amps for 10 ms

Output Voltage Drop 1 volt maximum

Off-state Leakage 1TmA maximum

On Response Time 2ms maximum

Off Response Time 2ms maximum

For product standards and general specifications, refer to 17.2.3.1.3Appendix 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 |—eo _i
7 Output 6 -
8 Output7 A =
9 Output 8 1uf
10 Outputs 1 -8

common (return) Other  @—® °
11 DC + Circuits
12 Output 9
13 Output 10
14 Output 11 +
15 Output 12 —
16 Output 13 e
17 Output 14
18 Output 15
19 Output 16
20 Outputs9-16
common (return) _ _ .
Figure 197: Field Wiring MDL740
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7.10 Output Module, 12/24Vdc, 0.5 Amp, Negative Logic
16-Point: IC694MDL741

4567

91011121314

IC694MDL741

Figure 198: IC694MDL741

Discrete Output Modules

The 12/24Vdc 0.5 Amp Negative Logic Output module, IC694MDL741,
provides sixteen output points in two groups. Each group has acommon
power output terminal. This output module has negative logic
characteristics; it sinks current from the loads to the user common or
negative power bus. Output devices 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 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 MDL741 is a low-voltage 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 to Hot Insertion and Removal,
Section 2.6.4.1.
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7.10.1 Specifications: MDL741
Rated Voltage 12/24Vdc
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 Vac continuous;
1500 Vac for 1 minute
Group to Group 250 Vac continuous;
1500 Vac for 1 minute
Output Current 0.5 Amps maximum per point
2 Amps maximum per common
Power Consumption 110mA (all outputs on) from 5Vdc bus on
backplane
Output Characteristics
Output Voltage Drop 0.5 volts maximum
Off-state Leakage TmA maximum
On Response Time 2ms maximum
Off Response Time 2ms maximum
For product standards and general specifications, refer to 17.2.3.1.3Appendix A:.
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7.10.2 Field Wiring: MDL741
Terminal | Connection Module Circuits Terminals Field Wiring
1 Outputs 1 -8
common (DC+) °
2 Output 1
3 Output 2
4 Output 3 |
5 Output 4 J
6 Output 5
7 Output 6 L
8 Output 7 T 10t
9 Output 8
10 DC- Other ®
11 Outputs 9 - 16 Circuits
common (DC+)
12 Output9
13 Output 10
14 Output 11
15 Output 12
16 Output 13
17 Output 14
18 Output 15
19 Output 16
20 DC-
Figure 199: Field Wiring MDL741
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7.11 Output Module, 12/24Vdc 1A Positive Logic, 16-
Point with ESCP per Group: IC694MDL742

The 12/24Vdc 1 Amp Positive Logic Electronic Short Circuit Protection (ESCP)
Output module, IC694MDL742, provides sixteen output points in two
groups of eight. Each group has a common power output terminal. This
91011121314 output module has positive logic characteristics: it sources current to the
loads from the user common or positive power bus. Output 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.

4567

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 red LED (F) in Module header
indicates electronic short circuit protection trips. The blue bands on the
label show that MDL742 is a low-voltage 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 to Hot Insertion and Removal,
Section 2.6.4.1.

Figure 200: 1C694MDL742
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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 points 1 to 8
and the second protect points 9 to 16. Module electronically monitors the common signal for each group. If
a short circuit 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 protects Module in case of a short-circuited load. Electronic Short Circuit
Protection is reset by cycling the 12/24Vdc user power to Module.

7.11.2 Specifications: MDL742

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 Vac continuous;

Ground 1500 Vac for 1 minute

Group to Group 250 Vac continuous; 1500 Vac for 1 minute
Output Current 1 Amp maximum per point

4 Amps maximum per group at 50°C

3 Amps maximum per group at 60°C

Maximum total load current depends on the ambient
temperature as displayed in Figure 201.

Power Consumption 130mA (all outputs on) from 5Vdc bus on backplane
Output Characteristics

Inrush Current 5.2 Amps for 10 ms

Output Voltage Drop 1.2 volts maximum

Off-state Leakage TmA maximum

On Response Time 2ms maximum

Off Response Time 2ms maximum

For product standards and general specifications, refer to 17.2.3.1.3Appendix 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 —| | Ao
[
I
4 |
I
[
2 | I
[
I
|
| | | | |

10°C 20°C 30°C 40°C 50°C 60°C
Ambient Temperature(°C)

Figure 201: 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 7 220
9 Output 8
10 Outputs 1 -8
common Other ESCP
(return) Circuits
11 DC+
12 Output9
13 Output 10
14 | Output11 1
15 Output 12 =
16 Output 13
17 Output 14
18 Output 15
19 Output 16
20 Outputs9-16
common Figure 202: 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

Figure 203: 1C694MDL752

The 5/24Vdc (TTL) Negative Logic Output module, IC694MDL752, provides thirty-
two discrete outputs arranged in four isolated groups of eight. Each group has its
own common. The outputs are negative logic or sinking-type outputs (the ON
state for a point results in an active low output).

Module has two modes of operation. In TTL mode, the outputs can switch loads
across +5Vdc (+5%) and are capable of sinking a maximum current of 25mA per
point. In 12/24V mode, the outputs can switch loads over the range of +12 to -
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 a
current-handling capacity 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).

Each group can be used to drive different loads. For example, Module can drive TTL
loads, 12Vdc loads, and 24Vdc loads on different groups. It is important to
consider the effects of electrical noise when mixing TTL and inductive-type loads.

Each point has an internal pull-up resistor. The resistor passively pulls up the
output to the user positive side power 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 user. Module also
draws a minimum amount of power from the user supply to provide gate drive to
the output devices

Backplane isolation between the field-side and logic side is provided by optocoupler on Module. No special
fault or alarm diagnostics are reported. Individual numbered LEDs show the ON/OFF status of each output.

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 Removal, Section 2.6.4.1.

Discrete Output Modules
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7.12.1 Specifications: MDL752
Rated Voltage 5, and 12 through 24 Vdc, negative logic
(active low)
Output Voltage Range 4.75t05.25Vdc (TTL mode)
10.2 to 28.8 Vdc (12/24V mode)
Outputs per Module 32 (four groups of eight outputs each)
Isolation:

Field to Backplane (optical) and to
Frame Ground

250 Vac continuous;
1500 Vac for 1 minute

Group to Group

50 Vac continuous; 500 Vac for 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 per group common pin

Power Consumption

260mA (maximum) from 5Vdc bus on 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 user supply
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

On-state (active low)

0.4 Vdc (maximum in TTL mode)

Voltage Drop

0.24 Vdc (maximum in 12/24V mode)

Off-state Leakage Current

0.TmA maximum

On Response Time

0.5ms maximum

Off Response Time

0.5ms maximum

For product standards and general specifications, refer to 17.2.3.1.3Appendix A:.
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7.12.2 Field Wiring: MDL752

Connections to the output circuits are made from the load devices to two male 24-pin D-connectors (Fujitsu
FCN-365P024-AU) on the front of Module.

The connectors on this 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 or build cables. 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 connect Module
with DIN-rail mounted terminal blocks as described in Chapter 17.

a1y (12 (o]
7Y (1% {oD]

LT[~ LOAD]

0D F2(19) ()=~ L0AD] ) H{LoAD

Q31 9 9 Q32 LOAD Q7 o 0 Q8 LOAD

Ccom4 COM4 COM1 COM1
."_lll - | 0 0

."_lll" |_ |
0 O () (6H— e
(D7)

VIN2

COM2
=1l

J
Q15 0AD

Q1311 5AD

Q14
Q12
Q10 @ Q9 LOAD

Q22
Q20
Q18

Q1 oAD

Figure 204: Field Wiring Pinouts MDL752
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7.12.3 Typical Connections: MDL752

\( xVIN
10K | Contactor
AN | H Coi o
/'\ | (User Load) — 24V
\IJ PTx _[
,_
Iﬁ I
" ~xcom
I
M
| xVI
- - - - - - - - - - - - = 1
: | COMx |
AN 10K, . : .
| | RX3i A K/'/’ — sv
| | 12 | =
| . TTLINPU | ‘T
~ |
* \|/ PTx <I)_\/\/\/ |
:_ | N
—— Ol xCOM
I
\( xVIN *
|
AN 10K | User +
| TTL Input — 5V
1 —
+ 7 PTx —> -
,_
I I
" xcom ¢

Figure 205: Typical Connections Diagram MDL752
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7.13 Output Module, 12/24Vdc, 0.5A Positive Logic, 32-
Point: 1IC694MDL753

The 12/24Vdc 0.5A Positive Logic Output module, IC694MDL753, provides
thirty-two discrete outputs in four isolated groups of eight. Each group has
its own common. The outputs are positive logic or sourcing type outputs;
9101112 13 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 +12
to +24Vdc (+20%, -15%) and can source a maximum current of 0.5 Amps per
point. There are two pins on the I/O connectors for each group common.
Each pin has a current handling capacity 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

1224 VDC might drive 24Vdc loads, while the fourth was reserved for driving 12Vdc
POS LOGIC

loads.

Power to provide current to the loads must be provided by the user. Module
also draws a minimum amount of power from the user supply to provide
gate drive to the output devices.

Backplane isolation between the field-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/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 Removal, Section
2.6.4.1.

Figure 206: 1C694MDL753
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7.13.1 Specifications: MDL753
Rated Voltage 12 through 24 Vdc, positive logic
Output Voltage Range 10.2t0 28.8 Vdc
Outputs per Module 32 (four groups of eight outputs each)
Isolation:
Field to Backplane (optical) and to 250 Vac continuous;
Frame Ground 1500 Vac for 1 minute
Group to Group 50 Vac continuous; 500 Vac for 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) from 5Vdc bus on backplane;
(13mA + 3mA/point ON +4.7mA/LED)
16.5mA (maximum) per group from user 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
On-state Voltage Drop 0.3vdc
Off-state Leakage Current 0.7mA maximum
On Response Time 0.5ms maximum
Off Response Time 0.5ms maximum
For product standards and general specifications, refer to 17.2.3.1.3Appendix 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 24-pin D-connectors (Fujitsu
FCN-365P024-AU) on the front of Module. The connectors on this module can be wired 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 or
build cables. Refer to Chapter 17 of this manual for more information.

Connections can also be made a pair of cables with connectors on each end. These cables connect Module
with DIN-rail mounted terminal blocks as described in Chapter 17.

Figure 207: Field Wiring Pinouts MDL753

If the total current is greater than 3 Amps for a group, use both V 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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Figure 208: 1C694MDL754
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The 12/24Vdc, 0.75A Positive Logic ESCP Output module, 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 outputs; 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 +12Vdc to +24Vdc
(+20%, -15%) and can source a maximum current of 0.75 Amps per point.

Each point has electronic overcurrent/short circuit protection and generates an
individual fault if either condition exists. In addition to output driver faults being
sent back to the RX3i controller, Module provides a loss of field-side power fault,
ESCP point failure 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 24Vdc loads, and the other could drive 12Vdc loads. Power for the loads
must be provided by the user.

A DIP switch at the rear of Module is used to select the outputs default mode:
Force Off or Hold Last State. Module must be removed from the backplane to set
this 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 to Hot Insertion and Removal, Section 2.6.4.1.

Module supports firmware upgrades using the WinLoader software utility (if the
host CPU has a serial port) or using a Web-based tool (if the host CPU has no
serial port). Instructions are included with the firmware upgrade kit.?

This module can be used with either a Box-style (IC694TBB032) or Spring-style
(1C694TBS032) front Terminal Block (Refer to Chapter 17). The Terminal Block is
ordered separately.

The blue bands on the label show that MDL754 is a low-voltage module.

Module cannot be used with a Series 90-30 PLC CPU.
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7.14.1 Electronic Short-Circuit Protection (ESCP)

Each output point provides “self-recovering” protection against overcurrent, short circuit and over-
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 fault occurred.

Each output point provides transient voltage protection to clamp high voltages at or below 40 Vdc. Reverse
voltage protection is provided for field power inputs.

7.14.2 LEDs: MDL754

Thirty-two green/yellow LEDs on Module indicate
! 45670 Outputs 1 — 16 Power Present the ON/OFF status of points 1 through 32. These
9 1011121314 :

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.

Outputs 17 — 32 Power Present

17 2021 B
2627 303132 Terminal Block Present

Figure 209: LED Layout 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 or outside operating limits.

The red/green Terminal Block LED is green when the removable terminal block of this module is locked in place.
Itis red when the terminal block is not locked. The Terminal Block LED blinks if there is a non-recoverable module
fault. Module also sends an Addition of Terminal Block or Loss of Terminal Block message 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 10.2Vdc to 30 Vdc
Outputs per Module 32 (two isolated groups of 16 outputs each)
Isolation:

Field to Backplane (optical) and to Frame
Ground

250 Vac continuous;
1500 Vac for 1 minute

Group to Group 250 Vac continuous; 1500 Vac for 1 minute
Output Current 0.75 Amps per point
Power Consumption 300 mA (maximum) from 5Vdc bus on backplane;

Thermal Derating

No derating at 24Vdc.
At 30 Vdc, outputs are de-rated above 42 degrees C as displayed
in Figure 210.

External Power Supply

Rated Voltage

+12Vdc to +30Vdc, 12/24Vdc nominal

Module does not provide isolation between external power and
I/O points. Isolation can be achieved through the use of an
isolated external power supply.

External Power Supply Current Required
(not including load current)

Module version -CC and later: 72 mA/group with all outputs
commanded Off, 132 mA/group with all outputs commanded
ON.

Module version —-BC and earlier: 72 mA/group with all outputs
commanded OFF, 100 mA/group with all outputs commanded
ON.

Output Characteristics

Inrush Current 3 Asupplied 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 to 17.2.3.1.3Appendix A:.
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Number of Outputs ON

24 VDC
32 32 Outputs On
|
|
24 — |
|
, _30VDC
| Vs
16 — I
|
| 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)

Figure 210: Thermal Derating Curve MDL754
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7.14.5 Output Defaults: MDL754

The DIP switch at the rear of Module 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

Figure 211: DIP Switch Settings MDL754

The Outputs Default 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 Module Outputs Default Mode
Configuration Mismatch fault occurs.

The following table summarizes the operation 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 until Module 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 Fieldwiring | Terminal | Connection
Output 1 1 ONC Q7 19 Output 17
Output 2 2 (2) (W) Q18 20 Output 18
Output 3 3 (3) 21 Output 19
Output 4 4 () (@ Q20 22 Output 20
Output 5 5 (5) @ Q21 23 Output 21
Output 6 6 24 Output 22
Output 7 7 ﬂ 25 Output 23
Output 8 8 (%) Q24 26 Output 24
Output 9 9 @ Q25 27 Output 25
Output 10 10 Q10 m @ Q26 28 Output 26
Output 11 11 Q1 (1) ._-_ Q27 29 Output 27
Output 12 12 Q12 (D) ‘_-_ 028 30 Output 28
Output 13 13 Q3 @ . -029 31 Output 29
Output 14 14 Q14 (1) ._-_ Q30 32 Output 30
Output 15 15 a5 (%) ._-_ Q31 33 Output 31
Output 16 16 e @ @ %7 34 Output 32
DC+for1-16 | 17 b0 ®&——+ 35 5§+f°”7'
DC-for 1-16 18 Figure 212: Field Wiring MDL754 36 DC-for 17-32
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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 module. Module 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 0 - 31. By default, the length of
this data area is 0. To access this data, 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 thirty-two discrete outputs in two isolated groups of 16.
Each group has its own common. The outputs are positive logic or sourcing-type
outputs; 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 +12 to
+24Vdc (+20%, -15%) and can source a maximum current 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 this, Module
provides a fault on loss of field-side power within a group.

Each group can be used to drive different loads. For example, one group might drive
24Vdc loads, and the other could drive 12Vdc loads. Power for the loads must be
provided by the user from an isolated source.

This module can be used with either a Box-style (IC694TBB032) or Spring-style
(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 low-voltage 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 to Hot Insertion and Removal, Section 2.6.4.1.

Discrete Output Modules
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7.15.1 Electronic Short-Circuit Protection (ESCP)

Each output group provides “self-recovering” protection against short circuit. The fault is present until the
condition that caused the fault is removed or the faulted group is turned off. 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 below 40 Vdc.

7.15.2 LEDs: MDL758

45617
Qutput
Status 91011121314 } ESCP Fault Status LEDs

0K — Module OK LED

riyi| 303132

Figure 214: LED Layout MDL758

Thirty-two green LEDs to show the status of the corresponding output channels

Output Status GREEN Outputis ON
(1-32)

OFF Outputis OFF

Two bi-color LEDs show the fault status of the two output channel groups:
= S1 corresponds to fault condition on channels 1-16;

= S2 corresponds to fault condition on channels 17-32.

ESCP Status GREEN Groupx Outputs are Normal
(51-52)

RED Groupx Outputs have ESCP fault

Asingle 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 Vac continuous; 1500 Vac for 1 minute
Frame Ground

Group to Group 50 Vac continuous; 500 Vac for 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) from 5Vdc bus on backplane

33mA (maximum) per group from user-supplied isolated 24Vdc with
all sixteen outputs in group ON

20mA (maximum) per group from user-supplied isolated 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 0.1TmA maximum

On Response Time 0.5ms maximum

Off Response Time 0.5ms maximum

Installation Environment Surrounding Air 60°C maximum;

For use in Pollution Degree 2 environments only
For product standards and general specifications, refer to 17.2.3.1.3Appendix A:.

7.15.4 Module Data: MDL758

Module MDL758 uses sixteen input bits and thirty-two output bits to exchange status and filter information
with the RX3i CPU. The memory types and offsets for this data are selected 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 RX3i CPU, one bit per output point. Bit 0 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 to Module are made via the interposing quick-connect (TBQC) terminal assembly
(Refer to Chapter 17):

Connection Terminal Field Wiring Terminals Field Wiring Terminal | Connection
Output 1 1 O . o] 19 Output 17
Output 2 2 O . o] 20 Output 18
Output 3 3 (o] @ @ [ais] 21 Output 19
Output 4 4 ot 1 @ @ 22 Output 20
Output 5 5 — @—{ o] 23 Output 21
Output 6 6 ® 24 Output 22
Output 7 7 —{ @ 25 | Output23
Output 8 8 D 26 | Output24
Output 9 9 27 Output 25
Output 10 10 28 Output 26
Output 11 11 Q10 (10) 29 Output 27
Output 12 12 ar (1) 30 Output 28
Output 13 13 a2 1) 31 | Output29
Output 14 14 Q3 @ 32 Output 30
Output 15 15 Qts () ._-_ Q30 33 Output 31
Output 16 16 Qs ® @ (1] 34 Output 32
DC+for1-16 17 a7 ® @ Q32 35 DC+for17-32
DC-for1-16 18 b @ : L4 36 DC-for17-32
-
Figure 215: 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, IC695MDL765, provides sixteen i is e
discrete outputs in two isolated groups of 8 outputs. Each group of 8 outputs is L D BBEE
referenced to an isolated common, providing group-to-group isolation. Module °
uses 24Vdc or 125Vdc.

The outputs are positive logic or sourcing-type outputs; 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 ranges of +18Vdc to +30 Vdc or 105Vdc to 132Vdc
and can source a maximum current of 2 Amps per point.

Power for the loads must be provided by the user.

The field status LEDs (S1 and S2) indicate whether the external +24Vdc or
+125Vdc power supply is present and above the minimum level, whether faults
are present, and whether the terminal block is locked into place. Module also logs
an Addition of Terminal Block or Loss of Terminal Block message to the I/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 fault if capacitive or incandescent surge
current exceeds 10 amps, or if it exceeds 2 amps for more than 10 ms. In addition
to output driver faults being sent back to the RX3i controller, Module provides a
loss of field-side power fault, ESCP point failure within a group and field terminal
block ON/OFF status.

Features of the Smart Digital Output module include:

= Qutput Pulse Test Capability Figure 216:
IC695MDL765
= Qutput Hold Last State or Default
Additional Diagnostics include:
= Qver temperature
= Failed Switch Detection
= QOverload Detection and Shutdown

= No-load Detection

This module can be used with either a Box-style (IC694TBB032) or Spring-style (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 high-voltage module.
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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 Removal, Section 2.6.4.1.

Module supports firmware upgrades using the WinLoader software utility (if the host CPU has a serial port) or
using a Web-based tool (if the host CPU has no serial port). Instructions are included with the firmware
upgrade kit.?

7.16.1 Electronic Short-Circuit Protection (ESCP)

Each output point provides protection against overcurrent, short circuit and over-temperature. 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 136Vdc.
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7.16.2 LED Operation: MDL765

The 16 green/amber channel status LEDs on Module
indicate the ON/OFF status of points 1 through 16.

1234567 1-16

oK
9 10 11 12 13 14 Channel Status
s1

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

Figure 217: LED Layout MDL765 minimum level, whether faults are present, and whether
the terminal block is locked into place. Module also logs an
Addition of Terminal Block or Loss of Terminal Block message
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 or Module

has failed self-test.

Solid green: Module OK and configured.

Blinking green: Module has not received configuration from the CPU. If
configuration is not successful, Module 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.

1-16 Channel status Off: Output is off

Green: Outputison

Amber: Output fault

S1,S2 | Terminal block and | Off: Terminal block present and field power not present

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, S1and S2 LEDs blink green in unison when Module is in firmware update mode.
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7.16.3 Specifications: MDL765
Field Power Voltage (24V nominal I/O), Vi 18 to 30 Vdc
Field Power Voltage (125V nominal I/0), Vi, 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 De-rating

None required with output currents of 1 amp per
channel. For 2 amps per channel, refer to
Figure 218: Thermal Derating Curve MDL765.

Continuous Output Current per Point

Refer to Output Load Ratings: MDL765.

Output Characteristics
Peak Inrush Current 10A supplied for 10ms without ESCP trip
Output Leakage Current TmA maximum

Group Output Current at 35°C ambient

8A maximum

Module Output Current at 35°C ambient

T16A maximum

enabled

Sourcing Circuit Output On Voltage (Vin-2) to Vi
(lou‘r = 2A)
Minimum Load Current with no-load detection 50 mA

On Response Time

Tms maximum

Off Response Time 1Tms maximum
Maximum Switching Frequency Refer to Output Load Ratings: MDL765 below.
Protection Short-circuit protection, overcurrent protection,

and over-temperature protection.
Over-temperature, short-circuit, and overcurrent
faults must be recovered by turning the point off
and back on.

For product standards and general specifications, refer to 17.2.3.1.3Appendix A:.
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7.16.3.1 Output Load Ratings: MDL765

Resistive 2Aat 132Vdc

2Aat30Vdc

No external suppression components required.

Inductive (Pilot Duty) 0.6A at 132Vdc

For inductive loads greater than 2.2H, maximum switching frequency is
0.125Hz.

Overall maximum switching frequency: 1 Hz

No external suppression components required.

1.2Aat 30 Vdc

For inductive loads greater than 0.8H, maximum switching frequency is
0.5Hz.

Overall maximum switching frequency: 1 Hz

No external suppression components required.

Incandescent (Lamp) 0.75A at 132Vdc

0.75A at 30 Vdc

No external suppression components required.

7.16.3.2 Thermal Derating: MDL765

With output currents of 1 amp per channel, no temperature 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 following de-
rating curve.

/‘_\1A per Channel

Maximum Number of 16
Active Channels 15

9 — 2A per Channel

| I I I I
10 20 30 40 50 55 60

Surrounding Air Temperature, °C

Figure 218: Thermal Derating Curve MDL765
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7.16.4 Field Wiring: MDL765

Field wiring connections to Module are made to the interposing quick-connect (TBQC) terminal assembly, as
described in Chapter 17.

Connection | Terminal Field Wiring Terminals Field Wiring Terminal | Connection
Output 1 1 Output 1 1 Output 9 |— 19 Output 9
NC 2 @ 20 |NC
Output 2 3 +—{owpuz & @ —{Ouput10 |4 21 | Outputio
NC 4 @ @ 22 NC
Output 3 5 . W 23 Output 11
NC 6 @ 24 NC
Output 4 7 , @) _4 25 Output 12
NC 8 26 NC
Output 5 9 . _‘ 27 Output 13
NC 10 28 NC
Output 6 11 output6 (7 _ 29 Output 14
NC 12 @ 30 NC
Output7 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+
DC- 18 L : : L 36 DC-
T (9 @ T
DC- DC-
Figure 219: 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 (DC-). 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 0.

Field Module
Connections Circuitry

Sourcing
Circuit

pevee < K1)

Figure 220: 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 configured Outputs Reference Address to
write the commanded output values to Module.

7.16.6.2 Output Command Value Feedback Data: MDL765

Module uses these bits (one bit per output), beginning at the 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 Diagnostic Reference Address configured 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 %Q data to 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 available 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|1ﬂ| 9| 8|

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 Module Status reference 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 ]

1'3|9‘8‘?|6

Jole]o]o]

7.16.6.5 Pulse Test Command Output Data: MDL765

Module uses these bits (one bit per output), beginning at the configured Pulse Command Output Reference
Address to command an on-demand pulse test. To command an on-demand pulse test, the Pulse Test Enable
parameter for the channel must be set to Enabled - Manual.

7.16.7 Diagnostics: MDL765

Module always performs its standard diagnostic checks, plus one optional output diagnostic. Module returns
current circuit diagnostics to %l bits for all circuits.

For Over-temperature, Short Circuit, Failed Switch and Overload, the user must de-assert the output %Q bit
to clear the error. The corresponding %I bit will be turned off within at least two CPU sweeps.

7.16.7.1 Over Temperature Diagnostics: MDL765

Each circuit has a built-in thermal sensor. If the internal temperature exceeds the allowable limit Module logs
an OVER-TEMPERATURE fault in the I/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 amps, Module 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, and Module 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 must be cleared from the CPU.

This diagnostic detects shorts across the load only. Also, systems with floating power supplies do not detect
shorts of /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.
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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 faults, 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 circuit. Module
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 when Module 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 to Module, 1/O section, or process.

7.16.7.4 No Load Diagnostics: MDL765

Reporting for this diagnostic can be enabled or disabled for individual outputs.

By default, outputs are configured to report No-Load conditions. In this configuration, energizing the output
activates a no-load current level. If the load does not continuously draw 50mA from the output circuit,
Module logs a NO LOAD fault 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 the No-Load
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 DC continuously for 10ms, Module turns the output off and logs an OVERLOAD fault in the
1/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 selected 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 confirm they 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 if Module has loads that hold one state for long periods of time, unless
any load(s) are sensitive to pulses or interruptions of up to 16ms. It 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 frequency
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 set to Enabled-Manual. To
command a pulse test, set the Pulse Test Command bit for the channel(s) to 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 and Status 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 bit 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 channel to Enabled-Auto. The Output Pulse
Test occurs at a frequency selected 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 test run at 12:00am and 12:00pm.

If the pulse test fails, the Pulse Test Failed bit is set.
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Parameter

Function

Outputs Reference Address
Outputs Value Reference Length

Specifies the memory location used by Module for 16 bits
of output data.

Output Command Feedback Reference
Address

Specifies the starting address where Module 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 0 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 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 detection for the
specified group.

Voltage Selection

Specifies field power voltage level for under-voltage
detection. Can be enabled or disabled by the Loss of Field
Power Group 1/Group 2 Detection parameter.

Inputs Default

Specifies whether inputs will go to Force Off or Hold Last
State if Module loses communication with the CPU. An
output goes to its power-up default state when Module is
first powered up.

I/O Scan Set

Assigns Module 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 Settings: 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 from Module.

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: MDL765 above.

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 Test Default 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 state Module will not
perform a pulse test into the normal state.

Diagnostic Reporting 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 (no-load) condition is reported in the
Channel Diagnostic and 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 output overload 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 (no-load) condition is reported in the I/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 output overload condition is reported in the
I/O fault table.
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7.17 Output Module, Isolated Relay, N.O., 4 Amp, 16-
Point: IC694MDL916

The 4 Amp 16-Point Relay Output module IC694MDL916 provides sixteen Form A
1234567 relays for controlling output loads. The maximum output switching capacity of
91011121314 each circuit is 4 Amps. Each output point is isolated from the other points, and
each point has a separate common power output terminal. Outputs provide a high
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.
1 %
||

The user must supply the AC or DC power to operate the field devices.

Module supports insertion into and removal from an RX3i Universal Backplane
which is under power. Refer to Hot Insertion and Removal, Section 2.6.4.1.

The red bands on the door card show that MDL916 is a high-voltage module.

A DIP switch at the rear of Module is used to select the default mode for the
outputs: Force Off or Hold Last State. Module must be removed from the
backplane to set this switch.

Module cannot be used with a Series 90-30 PLC CPU.

Individually-numbered LEDs indicate the ON/OFF state of each output. The
red/green TB LED is green when the removable terminal block of this module is
locked in place. It is red when the terminal block is not locked.

Module MDL916 can be used with a Box-style (IC694TBB032), Extended Box-style
(IC694TBB132), Spring-style (IC694TBS032), or Extended Spring-style
(1C694TBS132) Terminal Block (Refer to Chapter 17). Extended terminal blocks
provide the extra shroud depth typically needed for shielded wires. Terminal Blocks
are ordered separately.

Figure 221:1C694MDL916

Module reports Addition of Terminal Block, Loss of Terminal Block, and Hold Last State
Configuration Mismatch messages to the RX3i CPU.
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Outputs per Module

16 isolated Form A relay outputs

External Power Supply

0-125Vdc (5/24/125Vdc nominal)
0 - 250 Vac (47 to 63 Hz), 120-240 Vac nominal

Isolation

Field to Backplane and to
Frame Ground, Group to
Group

250 Vac continuous; 1500 Vac for 1 minute.

Power Consumption

300mA at 5Vdc from backplane maximum (all outputs ON)
150mA at 24Vdc from backplane relay power (all outputs ON)

Thermal Derating

Refer to below.

Output Characteristics
Output Voltage? 5 -125Vdc (5/24/125Vdc nominal)
5-250Vac (47 to 63 Hz), 120-240 Vac nominal
Output Current 10mA per point minimum
4A for 5-250 Vac maximum (resistive or general-purpose)
4A for 5-30 Vdc maximum (resistive)
2A pilot duty per output (5Vdc to 30 Vdc, 5Vac to 240 Vac)
Output Voltage Drop 0.3Vdc maximum
Output Leakage Current Not Applicable (open contact)
Response Times (On/Off) 10ms maximum (At nominal voltage excluding contact bounce)

Switching Frequency

20 cycles per minute maximum

Protection

None. External snubbers may be applied if necessary

Relay Contact Life

Refer to
Load Current Limitations: MDL916 below

Diagnostic Information

Field-side terminal block presence detection reported to CPU (RX3i only)

For product standards and general specifications, refer to 17.2.3.1.3Appendix A:.

2 When this module 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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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.

60

1IC694MDL916 with 4A loads

G = —INSC
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3 56 N,
O 55
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40
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Channels
Figure 222: 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 Solenoid® (Number of Operations)
5to 240 Vac 4 Amps 2 Amps 200,000
5 to 240 Vac 0.1 Amp 0.05 Amp 1,000,000
5 to 240 Vac 1 Amp 0.5 Amp 700,000
5to 24Vdc - 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 load) or Cos ¢ > 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 shown in the DC load typical suppression example is an industry-standard
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‘2PF 100 Ohms
600V 1/2W
Y
IC Load Coil Load Coil
L4 a -
ZJ
DC Supply AC Source
Figure 223: Suppression of DC Loads MDL916 Figure 224: Suppression of AC Loads MDL916

7.17.1.4 Setting the Output Defaults: MDL916

The DIP switch at the rear of Module determines how the outputs will operate if the CPU is set to Stop Mode
or loses communications with Module. 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

Figure 225: DIP Switch Settings MDL916
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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

I

3

2

1

0

7.17.2 Field Wiring: MDL916

Discrete Output Modules

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
i
-
O—@

Figure 226: Typical Relay Output Circuit MDL916
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7.18 Output Module, Isolated Relay, N.O., 4 Amp, 8-Point:
1IC694MDL930

The 4 Amp Isolated Relay Output module, IC694MDL930, provides eight
normally—open relay circuits for controlling output loads. The output
switching capacity of each 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.

1C694MDL930

The user must supply the AC or DC power to operate the field devices
connected to this module.

Individual numbered LEDs show 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 high-voltage 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 (see Hot Insertion and Removal Not
Supported, Section 2.6.4.2).

Figure 227:1C694MDL930
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7.18.1 Specifications: MDL930

Rated Voltage 24 Vdc, 120/240 Vac (nominal - refer to the following table for exceptions)
Operating Voltage 5to 30 Vdc
5to 250 Vac, 50/60 Hz

Outputs per Module 8 isolated outputs
Isolation:

Field to Backplane and to | 250 Vac continuous;

Frame Ground 1500 Vac for 1 minute

Point to Point 250 Vac continuous; 1500 Vac for 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 displayed in Figure 228
Minimum Load 10mA

Maximum Inrush 5 Amps

On Response Time?’ 15ms maximum

Off Response Time?’ 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 to 17.2.3.1.3Appendix 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)

Figure 228: Thermal Derating Curve MDL930

27 When this module 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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7.18.1.2 Load Current Limitations: MDL930

Operating Maximum Current for Load Type Typical Contact Life
Voltage Resistive Lamp or Solenoid?® (Number of Operations)
24 to 120 Vac 4 Amps 2 Amps 150,000
24 to 120 Vac 1 Amp 0.5 Amp 500,000
2410 120 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 - 3 Amps 50,000
24Vdc 4 Amps 2 Amps 100,000
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, 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 shown in the DC load typical suppression example is an industry-standard
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 Output Module MDL930

MDL930 DC Loads AC Loads
.022
1A, 200V MDL930 | l__c/og/o\*;ﬂs_

600V 1/2W

A 'aa)
VL L )

2 2
IG Load Coil 9 Load Coil
3 - O + L3 @

DC Supply AC Source

Figure 229: Suppression of DC Loads MDL930 Figure 230: Suppression of AC Loads MDL930

7.18.2 Field Wiring: MDL930

28 Assumes a 7ms time constant
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Terminal | Connection Module Circuits Terminals  Field Wiring
1 No connection
2 Output 1-1
3 Output 1-2 ®® o Ne
4 Output 2-1 x _@ WJ\ \% )—I
5 Output 2-2 b . — .
6 Output 3-1 @ Q2 |
7 Output 3-2 IF 5
8 Output 4-1 | —_— | @ II Q3 II
9 Output4-2 ! : ® V)
: f @ [Tqs |
10 No connection | RelayN.O. | | |
11 No connection L I NC
12 Output 5-1 (D—a e
13 Output 5-2 ®: a5 | C
14 Output 6-1 @ — 0
15 Output 6-2 15 [a5 |
L= 1
16 Output 7-1 @ 0
17 Output 7-2 (D= ]
18 Output 8-1 @ 0
; (9)— s |
19 Output 8-2 1 J
20 No connection NC
Figure 231: Field Wiring MDL930
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7.19 Output Module, Isolated Relay, N.C. and Form C, 8A,
8-Point: IC694MDL931

1C694MDL931

Figure 232: 1C694MDL931

Discrete Output Modules

The 8 Amp Isolated Relay Output module, IC694MDL931, provides four
normally-closed and four Form C relay circuits 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 terminal. 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 module. The red bands on the label show that
MDL931 is a high-voltage 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 (see Hot Insertion and Removal Not
Supported, Section 2.6.4.2).
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Rated Voltage 24 Vdc, 120/240 Vac, 50/60 Hz (nominal - refer to the following table for
exceptions)

Output Voltage Range 5to 30 Vdc
5to 250 Vac, 50/60 Hz

Outputs per Module 8 isolated outputs

Isolation:

Field to Backplane and to 250 Vac continuous;

Frame Ground 1500 Vac for 1 minute

Point to Point 250 Vac continuous; 1500 Vac for 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 Amps maximum for one cycle

On Response Time?®

15ms maximum

Off Response Time?®

15ms maximum

Output Leakage Current

1TmA maximum at 250 Vac, (25°C (77°F))

Power Consumption

6mA (all outputs on) from 5Vdc bus on backplane

110mA (all outputs on) from relay 24V bus on backplane

For product standards and general specifications, refer to 17.2.3.1.3Appendix A:.

29 When this module 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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7.19.1.1 Thermal Derating: MDL931

35°C | 45°C
l l l l l
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 P
\ \
\ \

16 — \ \
\ \
\ \

8 — \ \

\ \
[ [
| |

Ambient Temperature (°C)

Figure 233: 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
5to120V
oremvac 4Amps 1.5 Amps 400,000
1Amp 0.5 Amp 1,100,000
8 Amps 3 Amps 100,000
240 Vac 6 Amps 2.5 Amps 150,000
4 Amps 1.5 Amps 200,000
1 Amp 0.5 Amp 800,000
8 Amps 3 Amps 100,000
24Vdc 6 Amps 2.5 Amps 150,000
4 Amps 1.5 Amps 200,000
1 Amp 0.5 Amp 800,000
48Vdc 1.5 Amps - 100,000
100 Vdc 0.5 Amp - 100,000
125Vdc 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 industry-standard TN4935. The resistor and

capacitor shown for AC load suppression are standard components.

30 For inductive loads
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7.19.1.2.1 Load Suppression Examples for Output Module IC694MDL931

MDL931 DC Loads AC Loads
022 1 h
1A, 200V MDL931 00 Ohms
[ 600V 1/2W
2 s 2
ch o e
Load Coil Load Coil
T 3
s -y (O
\_/ Z/
DC Supply AC Source
Figure 234: Suppression of DC Loads MDL931 Figure 235: Suppression of AC Loads MDL931

Discrete Output Modules 304



PACSystems™ RX3i System Manual

Section 7

GFK-2314Y May 2021
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
5 Output 3 I—T—T1 H 0 et
6 Output 3 return | :
7 OUtpUt 4 : | o
8 Output 4 return i —e 0
| RelayN.O. | a
9 Outputs |  ————_
(if normally-closed relay) i_R_eIa_ N.C. 7 ,
10 Output 5 return § I X
1 Output 5 : I / —
(if normally-open relay) LED | | ]
12| Output6 L | —({ N0 — |
(if normally-closed relay) | | /J
13| Output6 return | T I L @'
14 | Output6 | Relay N.O. |
(if normally-open relay) e —! @
15 Output 7 '
(if normally-closed relay)
16 Output 7 return Figure 236: Field Wiring MDL931
17 Output7
(if normally-open relay)
18 Output 8
(if normally-closed relay)
19 Output 8 return
20 Output 8
(if normally-open relay)

Discrete Output Modules
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7.20 Output Module, Relay Output, N.O., 2 Amp, 16-
Point: IC694MDL940

The 2 Amp Relay Output module, IC694MDL940, provides sixteen
normally-open relay circuits for controlling output loads. The output
switching capacity of each output is 2 Amps. The output points are in four
91011121314 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 as:
motor starters, solenoids, and indicators. Power for the internal relay circuits
is provided by the +24Vdc bus 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 fuses on this module. The red bands on the label show that
MDL940 is a high-voltage 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 (see Hot Insertion and Removal Not
Supported, Section 2.6.4.2).

Figure 237:1C694MDL940
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Rated Voltage 24 Vdc, 120/240 Vac (nominal - refer to the following table for
exceptions)

Operating Voltage 5to 30 Vdc
5to 250 Vac, 50/60 Hz

Outputs per Module 16 (four groups of four outputs each)

Isolation:

Field to Backplane and to Frame
Ground

250 Vac continuous;
1500 Vac for 1 minute

Point to Point

250 Vac continuous; 1500 Vac for 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 Time3'

15ms maximum

Off Response Time!

15ms maximum

Power Consumption, all outputs
on

7mA from 5Vdc bus on backplane
135mA from relay 24V bus on backplane

For product standards and general specifications, refer to 17.2.3.1.3Appendix A:.

31 When this module 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 Resistive | Lamp or Solenoid?>? (Number of Operations)

24 to 120 Vac 2 Amps 1 Amp 300,000
24 to 120 Vac 1 Amp 0.5 Amp 500,000
2410 120 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 - 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, will approach 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 industry-standard TN4935. The resistor and
capacitor shown for AC load suppression are standard components.

7.20.1.1.1 Load Suppression Examples for Output Module MDL940

MDL940 DC Loads AC Loads
MDL940 022 100 Ohms

1A, 200V | A N

600V 1/12W
Relay N Relay Mg

Output

Load Coil Output Load Coil
Comm ;Q_;_ Comm @
DC Supply AC Source
Figure 238: Suppression of DC Loads MDL940 Figure 239: 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 1 -4 common (return)
Other 0
2 Output 1 Circuits €@ U
3 Output 2
4 Output 3 ‘ 0 'C\D
6 Outputs 5 -8 common (return) Ir_ __“__: @
7 Output 5 | T o
8 Output 6 f } %)
PV
5 oupu oot SOAEHO
10 Output 8 @ o
11 Outputs 9 - 12 common (return) @—
12 Output 9 @ [ Q9 |
13 | Output 10 @@W (V)
Q1 e
14 Output 11
12
15 | Output 12 (—}
16 Outputs 13 - 16 common (return) . IR
17 Output 13 @ i 'C\D
18 Output 14 @ R !
19 Output 15 @ qTs
20 Output 16
Figure 240: Field Wiring MDL940
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Section 8: Discrete Mixed /O Modules
This chapter describes the following discrete mixed input/output module for RX3i PACSystems:
Discrete Mixed 1/O Module Description Catalog Number Section
High-Speed Counter Module 80kHz 12-Input 4-Output IC694APU300 8.1
Serial /O Processor Module IC694APU305 8.2
High-Speed Counter Module 1.5MHz 8-Input 7-Output IC695HSC304 8.3
High-Speed Counter Module 1.5MHz 16-Input 14-Output IC695HSC308 8.3
Mixed 1/O 24Vdc Input (8 points) N.O. Relay Output (8 points) IC694MDR390 8.4

Discrete Mixed I/O Modules
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8.1 High-Speed Counter Module: IC694APU300

IC694APU30

111
12
Q1
Q2
Q3
Q4

0
-— .
Figure 241:1C694APU300

Two versions of the APU300 exist: Enhanced version IC694APU300-CA and
later (Figure 241) and Classic version IC694APU300-BA and earlier. All
classic features are supported by the enhanced version. Refer to High-Speed
Counter Modules for PACSystems RX3i and Series 90-30 User’s Manual,
GFK-0293D or later, for complete specifications and to Chapter 6 of that
manual for enhanced features.

The High-Speed Counter module, IC694APU300, provides direct processing
of rapid pulse signals up to TMHz (Enhanced), 80kHz (Classic). Module
senses inputs, processes the input count information, and instantaneously
controls the outputs per each counter’s configuration without needing to
communicate with a CPU.

The High-Speed Counter uses 16 bits of discrete input memory (%l),

15 words of analog input memory (%Al), and 16 bits of discrete output
memory (%Q) in the CPU.

The High-Speed Counter can be configured to have:

® 4identical, independent simple counters
=  2identical, independent more complex counters
® 1 complex counter

= 2simple counters with Clock Z input (Enhanced version only)
Additional module features include:

® 12 positive logic (source) inputs with input voltage range selection
of either 5 Vdc or 10 to 30 Vdc

® 4 positive logic (source) outputs

= Enhanced version supports both Differential and Single-Ended
Encoders. Classic version supports Single-Ended only.

®  Counts per timebase register for each counter
* Internal module diagnostics
= Aremovable terminal board for field wiring

® LEDs to indicate the state of each input, each output and three

status LEDs (enhanced version only). Classic version has two LEDs.
Inputs can be used as count signals, direction, disable, edge-sensitive
strobe, and preload inputs depending on the counter type selected by the
user. Outputs can be used to drive indicating lights, solenoids, relays, and
other devices.
The blue bands on the label indicate that the APU300 is a low-voltage
module. This module can be installed in any I/O slot in an RX3i system.

Power for Module 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 supply. Module also provides a
selectable threshold voltage to allow the inputs to respond to either 5Vdc signal levels or 10 to 30 Vdc signal

levels.
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IC694APU300 Revision CA & later supports insertion into and removal from an RX3i Universal Backplane
which is under power. Refer to Hot Insertion and Removal, Section 2.6.4.1. Revision -BA and earlier do not.

Module supports firmware upgrades using the WinLoader software utility (if the host CPU has a serial port) or
using a Web-based tool (if the host CPU has no serial port). Instructions are included with the firmware
upgrade kit.?

8.1.1 Counter Types: APU300

A counter type must be selected when Module is configured. In Enhanced mode, whenever differential
encoders are used, the number of available counters will be reduced (refer to High-Speed Counter Modules for
PACSystems RX3i and Series 90-30 User’s Manual, GFK-0293, Sections 7-8). The number of counters listed
below applies to single-ended applications. The choices are:

= Type A-selects fouridentical, independent simple counters.

= Type B - selects two identical, independent more complex counters.

» Type C-selects one complex counter.

» Type Z - selects two simple counters with Clock Z input (enhanced mode only).

8.1.1.1 Type A Configuration: APU300

When used in this basic configuration, Module has four identical programmable up or down counters.
Enhanced supports 32-bit or 16-bit counters; Classic supports 16-bit counters only. Each counter:

* (Canbe programmed to count either up or down.
* Hasthree inputs: a Preload input, a Count Pulse input, and a Strobe input.
* Has one output, with programmable on and off Output Presets.

8.1.1.2 Type B Configuration: APU300

In this configuration, Module has two identical bidirectional 32-bit counters.

»= The countinputs 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.
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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 32-bit counter with four outputs.

» Each output has programmable on/off output presets, three strobe registers with strobe inputs, and
two Preload values with Preload inputs.

» Two sets of bidirectional counter inputs can be connected to operate in a differential fashion. Each
set of inputs can be configured for A Quad B, Up/Down, or Pulse/Direction operation.

*  Module has a Home Position register for preloading the Accumulator to the Home Position value.

8.1.14 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), Disable input (optionally suspends counting), and Clear input (optionally resets the
Accumulator to zero). Each Type Z counter has four set-point values that can be used to control its outputs.
The Type Z counter has multiple modes of operation which may be selected by the user. Refer to High-Speed
Counter Modules for PACSystems RX3i and Series 90-30 User’s Manual, GFK-0293, Sections 6 & 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 |The High-Speed Counter 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 to Module.
Off A configuration has not been downloaded; the default configuration isin
effect.
S3 (FIELD On Output field power present

POWER)

Off Output field power not present

Discrete Mixed I/O Modules 314



PACSystems™ RX3i System Manual Section 8
GFK-2314Y May 2021

8.1.2.1.2 Input Status LEDs

A status LED is provided for each of the twelve input points.

1-12 On Inputis on

Off Input is off

8.1.2.1.3 Output Status LEDs
A status LED is provided for each of the four output points.

1-4 Green |Outputison

Amber | Output has overcurrent fault

Off Output is off

8.1.2.2 Classic Version: APU300

MODULE OK Green |The High-Speed Counter 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 to Module.
Off A configuration has not been downloaded; the default configuration is in
effect.
8.1.3 Specifications: APU300
IC694APU300 Classic IC694APU300 Enhanced
General
. 250 mA (1.25 W) from backplane 5Vdc | 250 mA (1.25 W) from backplane 5Vdc
Power Consumption
bus bus
) Powered by user-supplied 5Vdc, or 10 Powered by user-supplied 4.7Vdc to 40
Output Points Vde - 30 Vde vde
Maximum Count
Rate 80 kHz 1 MHz (duty cycle 25% to 87%)
BOARD OK (S1), CONFIG OK (S2), Field
LEDs BOARD OK and CONFIG OK Power OK (S3), Input Status, Output
Status
Isolation
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Field to Backplane
(optical) and to
frame ground

250 Vac continuous,
1500 Vac for one minute

250 Vac continuous,
1500 Vac for one minute

250 Vac continuous,

250 Vac continuous,

Group to Group 1500 Vac for one minute 1500 Vac for one minute
Inputs
Voltage Range 5Vdc (TSEL jumpered to INCOM) 5 Vdc (TSEL jumpered to INCOM)
10 to 30 Vdc (TSEL open) 10 to 30 Vdc (TSEL open)
Number of Positi
un.1 erotrositive 145 (Single Ended) 12 (Single Ended) or 6 (Differential)
Logic Inputs
Input Threshold
(T1p:o 1 zr)es o1 5Vdc Range 10-30 Vdc Range 5VdcRange |10-30VdcRange
Von 3.55V min. 8.35V min. 3.55Vmin. |8.35Vmin.
lon 3.2 mA min. 3.2mAmin. 3.2mAmin. |3.2mAmin.
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 +500V for TpSec + 500V for TpSec
Voltage
Transient Common
Mode Noise 1000 V/uSec minimum 1000 V/pSec minimum
Rejection

Input Impedance

Refer to Figure 242 for V-I characteristics

Outputs
Voltage Range

Off State Leakage
Current

Output Voltage
Drop

Inrush current
CMOS Load Drive
Capability
Positive Logic
Outputs

Output Protection

Reverse Polarity
Protection

10 to 30 Vdc at 500 mA maximum
4.75 to 6 Vdc at 20 mA maximum

10pA maximum per point

0.5V maximum at 500 mA

Yes

Four

Outputs are short circuit protected by a
3A pico fuse common to all four outputs

None

4.7 to 40 Vdc at 1.5A maximum

10pA maximum per point

0.5V maximum at 500 mA
1.5Vmaximumat1.5A
1.6 A without ESCP tripping

Yes

Four

Outputs are protected for overcurrent
(ESCP) with self-healing capability.
Outputs protected from reverse wiring
between OUTPWR and OUTCOM
terminals

For product standards and general specifications, refer to 17.2.3.1.3Appendix A:.
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8.1.4 Field Wiring: APU300

Refer to High-Speed Counter Modules for PACSystems RX3i and Series 90-30 User’s Manual, GFK-0293D (or later)
Chapter 2 for detailed wiring information.

Shielded cable must be used for connecting to the High-Speed Counter module. The shield for the cable
must have a high frequency ground within 6 inches (15.24 cm) of Module to meet the IEC 1000-4-4 levels
specified in 17.2.3.1.3Appendix A:. The cable length is limited to 30 meters.

CAUTION

Do not connect voltage in the 10 Vdc to 30 Vdc range to Module inputs when the 5Vdc input range (pins 13
to 15 jumpered) is selected. Doing so will damage Module.

TERMINALS FIELD WIRING

CONNECT
JUMPER
FOR
SV INPUT
RANGE

20

Figure 243: Field Wiring APU300

Discrete Mixed I/O Modules 318



PACSystems™ RX3i System Manual Section 8
GFK-2314Y May 2021

8.1.4.1 Input Characteristics: APU300

The High-Speed Counter uses single-ended positive logic (source) type inputs.

»  Transducers with CMOS buffer outputs (74HC04 equivalent) can directly drive the High-Speed Counter
inputs using the 5Vdc input range.

»  Transducers using open collector outputs must include a 470Q pull-up resistor to 5Vdc to guarantee
compatibility with the High-Speed Counter inputs.

» Transducers using high voltage open collector (sink) type outputs must have a TkQ pull-up resistor to
+12Vdc for compatibility with the High-Speed Counter 10 to 30 Vdc input range.

Note: Classic versions of the APU300 required that transducers using TTL totem-pole outputs include a

470Q pull-up resistor (to 5Vdc) to guarantee compatibility with the High-Speed Counter inputs.
The enhanced APU300 versions do not require a 470Q2 pull-up resistor for such transducers.

8.1.4.2 Input Voltage Ranges: APU300

The default voltage range is 10 Vdc to 30 Vdc. To use this voltage range, leave the threshold selection
terminals (pins 13 and 15) unconnected.

To select the 5Vdc threshold, connect a jumper between two terminals on the detachable terminal board
connector.
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Terminal Assignments for Each Counter Type (Classic Mode):
APU300

The following table shows which terminals to use for the Classic Mode counter type selected during module

configuration

Terminal Signal Pin Definition Use in Counter Type”
Name Type A Type B3 Type C*

1 I Positive Logic Input AT Al Al

2 12 Positive Logic Input A2 B1 B1

3 13 Positive Logic Input A3 A2 A2

4 14 Positive Logic Input A4 B2 B2

5 15 Positive Logic Input PRELD1 PRELD1 PRELD1.1
6 16 Positive Logic Input PRELD2 PRELD2 PRELD1.2
7 17 Positive Logic Input PRELD3 DISAB1 DISAB1

8 18 Positive Logic Input PRELD4 DISAB2 HOME

9 19 Positive Logic Input STRB1 STRB1.1 STRB1.1
10 110 Positive Logic Input STRB2 STRB1.2 STRB1.2
11 1 Positive Logic Input STRB3 STRB2.1 STRB1.3
12 2 Positive Logic Input STRB4 STRB2.2 MARKER
13 |incom | Commonfor positive logic INCOM INCOM INCOM

inputs
14 SEJIPWRBG Power for positive logic outputs | OUTPWR OUTPWR OUTPWR
15 TSEL Threshold select, 5V or 10 to TSEL TSEL TSEL
30V
16 0} Positive Logic Output OuUT1 OUT1.1 OUT1.1
17 02 Positive Logic Output OuT2 OUT1.2 OUT1.2
18 03 Positive Logic Output OUT3 OuT2.1 OuUT1.3
19 04 Positive Logic Output ouT4 0ouT2.2 OouT1.4
20 OUTCOM | Common for positive logic OUTCOM OUTCOM OUTCOM
DC- outputs

33 Notation: Inputs and outputs identified by two numbers separated by a decimal point (x.y) indicate the counter number (x) to the left of the
decimal point and the counter element (y) number on the right. For example, STRB1.2 indicates Counter 1, Strobe 2 input.

34Type B, Type Z Counters:
A1, B1 are the A and B inputs for counter 1.
A2, B2 are the A and B inputs for counter 2 (classic notation).

A3, B3 are the A and B inputs for counter 3 (enhanced notation).

3 Type C Counter:

A1, B1 are the A and B count inputs for (+) loop
A2, B2 are the A and B count inputs for (-) loop
36 OUTPWR does not source power for user loads. Output power must be supplied from an external supply.

Discrete Mixed I/O Modules

320



PACSystems™ RX3i System Manual

GFK-2314Y

8.1.4.4

Section 8
May 2021

Terminal Assignments for Each Counter Type (Enhanced
Mode): APU300

The following table lists terminal block pin assignments based on the counter type combinations and input
mode settings. Footnotes appear on the previous page.

nput [C1]C2[G3[caln (2 [B 14| 155 | 165 | 72 | 188 | 19° | no® | m® | n2®
E'n”dgelz A|A|A|A]|A1|A2|A3|A4 |PRELDT | PRELD2 | PRELD3 | PRELD4 | STRB1 | STRB2 | STRB3 | STRB4
Single \pasl gl | A1 [B1 | A3 | B3 |PRELDT: [DISABT. |PRELDS. | DISABS. leyppy 1iTRB1.265TRB3. 115TRE3.2
Ended 1 1 1 1
single |55l | | [ A1 |B1 | A2 B2 [PREDT-|PRELDT 1o 81 | HOME [sTRB1.15TRBT.25TRB1.3| MARKE
Ended 1 2 R
ing| PRELD1. |PRELD2. | PRELD3. | DISAB3.
single | | gsa| - [A1 A2 A3 |B3 3| DISAB3. e 81 115TRB2.1/STRB3.1I5TRB3.2
Ended 1 1 1 1
Single | 1 |z2a| - | A1 A2 | A3 | B3 [PRELDT: [PRELD2.T t  [STRBI.ISTRB2.1| 3.1 |
Ended 1 1
ing| PRELD1. |DISAB1. | PRELD3. |PRELDA.
single \psil 1A | A [AT [ B1]A3 | A4 > 3 STRB1.1/STRB1.2STRB3.1/STRBA4. 1
Ended 1 1 1 1
Single | ., N PRELD1. | DISABT.
g (B 2| - A B | A3 B3| 1 I t  STRBI.ISTRB1.2| 73.1 | 1§
Single |, PRELD3. |PRELDA.
e 2 [A A A B A3 A4 g I : : Z11 | i [STRB3.1/STRB4.1
Single |, N PRELD3. | DISAB3.
o o IO PR PR YR PR R i : 1 z1.1 | 1 STRB3.1STRB3.2
Single |_;, 4
ool B A PR R VE A LER - I I oz 1 | Ba| i
Differential| A | - | A | - |AT+|A1-]|A3+|A3- PRELerJ PRELD1.1-PREL+D3'1 PRELD3.1-STR+B1'1 STRB1.1- STRE“ STRB3.1-
Differential|B| - | - | - |A1+|A1-|B1+|B1- |PRELD1+|PRELD1- |DISAB1+| DISAB1- STRE1'1 STRB1.1- STRE” STRB1.2-
Differential| 22*| - | - | - |A1+|A1-|B1+|B1-| 1§ I I I Z1+ | 21- | 1 I
¥ No connection.
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8.1.5 ESCP Outputs with 1.5 Amps per Point Minimum

The Enhanced APU300 modules support ESCP (Electronic Short Circuit Protection) for all four outputs. The
ESCP fault will be detected if the output channel is shorted to OUTCOM. Module will report ESCP fault
condition in the I/O status data - Bit 24 to Bit 27 corresponding to Output1 to Output4 respectively. Also,
the output LEDs O1 to 04 will be amber during the short circuit condition.
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8.2 Serial I/O Processor Module: IC694APU305

The PACSystems RX3i /O Processor module, IC694APU305, provides direct
processing of rapid pulse signals for industrial control applications such as:

® Fastresponse process control

®  Velocity measurement

= Material handling, marking, and packaging

IC694APU305 Module is able to sense inputs, process the input information, and control the
outputs without needing to communicate with a CPU.
Features

® Upto 12 positive logic (source) inputs with input voltage range selection
of either 5Vdc (TTL) or 10 to 30 Vdc (non-TTL).

= Upto eight positive logic (source) outputs: four outputs with 1 amp rating
and four configurable outputs with 0.5-amp rating

= Qutputs protected by replaceable fuse (one fuse for all outputs)

= Counts per Timebase register for input rate measurement

= Total Counts register accumulates total counts received by module
® Four Strobe data registers for input position capture

= Two Timer data registers for indicating input pulse length or input spacing
in milliseconds

= Thirty-two range comparators (outputs returned in %I and %Al data)

® Internal module diagnostics

Inputs can be used as count signals or edge-sensitive strobe signals. Outputs
can be used to drive indicating lights, solenoids, relays, and other devices.

Power to operate the logic circuitry of Module is obtained from the 5Vdc bus
on the backplane. +24Vdc power sources for the input and output devices
must be supplied (80mA max).

Figure 244:1C694APU305
Module supports insertion into and removal from an RX3i Universal Backplane

which is under power. Refer to Hot Insertion and Removal, Section 2.6.4.1.

The 1/O Processor module provides a configurable threshold voltage to allow
the inputs to respond to either a 5Vdc signal level ora 10 to 30 Vdc signal
level.

Six green LEDs indicate the operating status of Module, the status of
configuration parameters, and the state of hardware outputs 1 through 4.
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8.2.1 Specifications: APU305
Power Supply Voltage 5Vdc from backplane
Power Supply Current 360mA + (10mA x number of ON faceplate outputs)

Field I/O to logic isolation

Peak (1 second): 1500 V
Steady State: 30 Vac/Vdc

Maximum Number of modules per
RX3i system

No limit

Input Specifications

Input type

Positive Logic, optically isolated. Note: Input Common is internally
connected to Output Common

Input Circuit Power

Supplied by module using DC/DC converter

Encoder Power Supplied by user (5V or 10-30 Vdc). (Inputs will operate with
Output Circuit power disconnected)

Input Impedance 43009 typical

Input Threshold 8.0v (non-TTL), 1.5V (TTL)

Input Hysteresis 250 mV typical

Maximum Input Voltage +30 Vdc

Input duty cycle limit

If Input 1-12 voltages exceed 24.0 Vdc, de-rate total input duty
cycle from 100% at 40° C to 50% at 60° C

Input filter delays

Absolute Encoder: 20 ps

AQUADB Encoder & Preload: 20 pus [ 2 ps selectable
AQUADB Home Switch: 10 ms

AQUADB IN 6-8: 10 ms

Minimum Strobe Input Pulse Width

2ms (Minimum time between consecutive strobe inputs)

Strobe Register Resolution

1ms (Maximum time from when strobe input is asserted until the
strobe register value is updated)

Maximum Count Rate

30 kHz (Absolute Encoder)
200 kHz (A Quad B Encoder)

Input Cable Shielded cable recommended, Maximum length: 30m
Output Specifications

Output type Positive Logic, optically isolated

Maximum Supply Voltage 30.0Vdc

Continuous Output Current (10-30
Vdc supply)

1.0 A (each output 1-4)
0.5 A (each output 5-8)

Total Continuous Output Current at
40°C

4.0 A (total of outputs 1-8)

Output 1-4 derating above 40° C

De-rate total Output 1-4 current to 2.0A at 60° C

Output 5-8 derating above 40° C

De-rate total Output 5-8 current to 0.5A at 60° C

Output current using 5Vdc supply

20 mA typical with 5.0 Vdc supply
2 mA minimum with 4.9Vdc supply

Inductive Load Clamp Voltage

-8.0V typical (outputs 1-4)
-1.0V typical (outputs 5-8)

Off-state leakage current

10 mA (each output)

Discrete Mixed I/O Modules

324




PACSystems™ RX3i System Manual Section 8
GFK-2314Y May 2021
Output Fuse 5 A (5x20mm replaceable) common to all outputs
Output Response Time 500 ps typical
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8.2.2 Field Wiring: APU305

@ IN1 The 1/O Processor Module has a removable terminal strip for connection to

@_@ field devices.
3 IN3

% CAUTION

@ Cins | Do not apply loads greater than 0.5 Amp to the OUT5
@— through OUT8 outputs (terminals 9 through 12), or 1.0

@ IN7 Amp to OUT1 through OUT4 (terminals 16 through
7 2 19). Doing so may damage Module.

@—0 IN9/OUTS5
(10)® m10/0uTe Notes

IN11/0OUT7

I

Pin 13 (Input Common) and pin 20 (Output Common) are internally
-@ IN12/0UTS :
connected together in the IOP module.

All 12 1/0O Processor inputs are positive logic (source) type.

= Transducers using TTL open collector outputs must include a 2000Q

e
|

X

I
N . . S .
(maximum) pull-up resistor (to 5V) to guarantee compatibility with
T
E _ the inputs.
R
N @ LouT2 | = Transducers using high voltage open collector (sink) type outputs
ﬁ _ must have a 1kQ (maximum) pull-up resistor to +12V for
@ [ouT4 ] compatibility with the 10 to 30 volt input range.

|
®
|

Figure 245: Field Wiring
APU305
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8.2.2.1 Typical Connections: APU305

Internal
Connection
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Terminals Field Wiring
@ IN1
@ IN2
@ IN3
@ IN4
@ IN5S
@ ING
IN7
@
INB
®
@ IN9/OUTS
@ IN10/OUTS
@ INT10OUTT Load
@ IN120UTS MLoad]
_@ INCOM
@ OUTPWR
@ SHIELD
@ ourt Load
ouT2
@ Load é@ External
ouT3
@f2r = e
@ oUT Toad -
_____ @ OUTCOM
Figure 246: Typical Connections APU305
327



PACSystems™ RX3i System Manual

GFK-2314Y

8.2.3

Configuration: APU305

8.2.3.1 Settings Tab: APU305
Settings Description
Reference Addresses | 32 discrete inputs (%),

and Lengths

15 words of analog inputs (%Al),
32 discrete outputs (%Q), and
6 words of analog outputs (%AQ).

Input Threshold

Selects the Input voltage level to be used. If 5Vdc inputs are used, select TTL,
otherwise select Non-TTL (for 10-30 Vdc inputs). Default: Non-TTL

In Timer #1 Mode

Selects the inputs that control the starting and stopping of Timer 1. The resulting
time recorded for Timer 1 is reported in the eleventh %Al word. IN10 causes
Timer 1 to report the elapsed time (in ms) from the configured edge of input 10
to the other edge of input 10. IN09-10 causes Timer 1 to report the elapsed time
(in ms) from the configured edge of input 10 to the configured edge of input 9.
Default: IN10

In Timer #2 Mode

Selects the inputs that control the starting and stopping of Timer 2. The resulting
time recorded for Timer 2 is reported in the twelfth %Al word. IN12 causes Timer
2 to report the elapsed time (in ms) from the configured edge of input 12 to the
other edge of input 12. IN11-12 causes Timer 2 to report the elapsed time (in ms)
from the configured edge of input 12 to the configured edge of input 11. Default:
IN12

Timebase
(ms)

The timebase for the Counts per Timebase return data (second %Al word). The
defaultis 1000ms (1 second) resulting in Counts per Timebase return data that
indicates input counts per second.

Strobe1 Edge

The strobe 1 (Input 9) trigger edge: positive (rising) or negative (falling).

Strobe2 Edge The strobe 2 (Input 10) trigger edge: positive (rising) or negative (falling).
Strobe3 Edge The strobe 3 (Input 11) trigger edge: positive (rising) or negative (falling).
Strobe4 Edge The strobe 4 (Input 12) trigger edge: positive (rising) or negative (falling).

Strobe1 Enable

Selects whether strobe 1 (Input 9) is Always enabled (default selection) or is only
enabled when preset output 5 is On (Rcomp-05 selection).

Strobe2 Enable

Selects whether strobe 2 (Input 10) is Always enabled (default selection) or is only
enabled when preset output 6 is On (Rcomp-06 selection).

Strobe3 Enable

Selects whether strobe 3 (Input 11) is Always enabled (default selection) or is only
enabled when preset output 7 is On (Rcomp-07 selection).

Strobe4 Enable Selects whether strobe 4 (Input 12) is Always enabled (default selection) or is only
enabled when preset output 8 is On (Rcomp-08 selection).

Output 5 Selects whether point 9 is output or an input. Disabled (default) defines the point
as Input #9. Enabled defines it as output #5.

Output 6 Selects whether point 10 is an output or an input. Disabled (default) defines the
point as Input #10. Enabled defines it as output #6.

Output 7 Selects whether point 11 is an output or an input. Disabled (default) defines the

point as Input 11. Enabled defines it as output #7.
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Settings Description
Output 8 Selects whether point 12 is to be used for an output or an input. Disabled
(default) defines the point as Input #12. Enabled defines it as output #8.
Outputs Default The state outputs will assume if the output mode configured for the CPU is set to

Outputs Disabled or the CPU is no longer available. Continue (default) indicates
that outputs continue to operate under control of the input counts to the I/O
Processor. Force Off causes the outputs to be forced to off Hold Last State causes
the 1/O Processor to retain the last state of the outputs.

Function ABS-256 (default): Encoder 8-bit parallel gray code input (for 0-255 counts)
ABS-360: Encoder 9-bit parallel (excess 76 gray code for 0-359 count rollover)
ABS-512: Encoder 9-bit parallel gray code (for 0-511 counts)

If ABS-360 or 512 is selected, Input 9 is not available for a strobe Input and
Output 5 is unavailable.

ABS-1024: Encoder 10-bit parallel gray code (for 0-1023 counts)

If ABS-1024 is selected, Inputs 9 and 10 are not available for strobe Inputs and
Outputs 5 and 6 are unavailable.

AQUADB: Encoder AQUADB input selection

Encoder Direction Changes the count direction (up or down) without reversing the Absolute
Encoder direction of rotation. If Normal (default) is selected, increasing the count
input causes the IOP to register up counts and decreasing the count input causes
the IOP to register down counts. The Reverse selection produces the opposite
effect.

Position Offset Adjusts the count input with an offset value to compensate for a rotational offset
error in the Encoder coupling. Enter any required count value within the count
range. Default: 0

8.2.3.2 A Quad B Encoder Parameters: APU305

Input Filter The Input filter range for the AQUADB Count inputs, the Marker input, and the Preload
input. If the maximum count input rate is < 25 kHz, use the 20us default selection,
otherwise use the 2us selection. Default: 20ps.

Max Counts | The count range for the internal counter registering the AQUADB input counts. It counts
from 0 to this maximum value and then rolls over to 0. The range for this parameter is
10 to 64,999 counts. Default: 255.

Preload The initializing count value to be set into the input counter when the Preload command is

Position received by the I/O Processor. The Preload command can be from either the Preload input
or the %Q bit command. Range: 0 to maximum counts.

Home The initializing count value to be set into the input counter when the Marker input is

Position received by the I/O Processor when executing the Home cycle. Range: 0 to maximum
counts.

8.2.3.3 ABS or AQUADB Encoder Parameters: APU305
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These parameters are repeated for each output.

Mode The type of pulse generated by the range comparator output. Preset (the default) causes
the output to be On (or Off) continuously from one preset point to the other. Timer causes
timed pulses to be produced at the preset points defined by Timer 1 and Timer 2.

ON Preset The count input value that causes the output to turn On. Can be any value in the count
range. Default: Maximum encoder value for Absolute Encoders, 255 for AQUADB mode
OFF Preset The count input value that causes the output to turn Off. Can be any value in the count
range. Default: 0

Timer# 1 Effective only when the output mode is Timer. The length of the pulse (in ms) produced by
(ms) the output when the input count reaches the On preset value.

0 specifies no output pulse at the On preset point. Default: 0
Timer #2 Effective only when the output mode is Timer. The length of the pulse (in ms) produced by
(ms) the output when the input count reaches the Off preset value.

0 specifies no output pulse at the Off preset point. Default: 0

8.2.4 Module Data: APU305

Each CPU sweep, the I/O Processor Module automatically exchanges the following status and command
data, with the CPU:

= Status Bits: 32 bits of %I data
= Status Words: 15 words of %Al data
= Discrete Commands: 32 bits of %Q data

®* |mmediate Command Data: 6 words of AQ data
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The Starting Address of the Status Bits is selected during configuration. The following table lists bit offsets
from the Starting Address.

Offset Description Offset Description

00 Range Comparator 1 status 16 Input 9 status

01 Range Comparator 2 status 17 Input 10 status

02 Range Comparator 3 status 18 Input 11 status

03 Range Comparator 4 status 19 Input 12 status

04 Range Comparator 5 status 20 Strobe 1 status (Input 9 latch)
05 Range Comparator 6 status 21 Strobe 2 status (Input 10 latch)
06 Range Comparator 7 status 22 Strobe 3 status (Input 11 latch)
07 Range Comparator 8 status 23 Strobe 4 status (Input 12 latch)
08 Range Comparator 9 status 24 Home Found?®’

09 Range Comparator 10 status 25 Preload Latch status®’

10 Range Comparator 11 status 26 Home Switch Input (IN5) status®’
11 Range Comparator 12 status 27 ING status®’

12 Range Comparator 13 status 28 IN7 status®’

13 Range Comparator 14 status 29 IN8 status®’

14 Range Comparator 15 status 30 Module Ready

15 Range Comparator 16 status 31 Error

37 Applies to AQUADB function only.
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8.24.1.1 %I Status Bit Descriptions: APU305

Range The ON/OFF state for range comparator outputs 1-8. If the Output Mode = Preset,

Comparator 1-8
Status

the state of the status bit is defined by the ON/OFF presets. If the Output Mode =
Timer, the status bit will be on after each preset point is passed for the length of time
designated by Timer 1 or Timer 2. These bits always indicate the output state for
range comparators 1-8, even if the corresponding hardware output is disabled (and
Terminal Points 9-12 are used as Inputs).

Range
Comparator 9-16
Status

The ON/OFF state for range comparator outputs 9-16 based solely on the ON & OFF
presets defined for each output.

Input 9-12 Status

The present on/off input status for Inputs 9-12. State changes in these inputs
produce strobe inputs 1-4 according to the configured strobe edge (input 9 = strobe
1,input 10 = strobe 2, etc.).

Strobe 1-4 status
(Input 9-12 latch)

Indicates that strobe data has been captured by Inputs 9-12, respectively. Once
acknowledged, the corresponding %Q command (Reset Strobe) should be sent to
clear the strobe status for future strobe captures. Following strobes will be locked out
until this flag is cleared.

Home Found Indicates that the Home marker, after a Home command sequence, has been
(AQUADB only) recognized and the AQUADB Input Counter has been set to the Home preload value.
Preload Latch Indicates that the AQUADB input counter has been preloaded by a Preload Input.
Status (AQUADB | When acknowledged, this status indication should be cleared (by the Reset Preload
only) Latch %Q bit). This latch locks out the effect of the Preload Input, it will not be effective

again until this bit is cleared. This latch does not apply to the %Q preload command bit.

Home Switch

The status of the Home switch input. When this switch is closed during the Home

Input (AQUADB cycle, the next encoder marker encountered will preload the counter with the

only) configured Home value and set the Home Found %l indication. If a Home Switch is
not used, this %1 bit can be used as a general-purpose input reporting the status of
faceplate Input 5.

IN6, IN7, IN8 The on/off status of Inputs 6, 7, & 8.

(AQUADB only)

Module Ready Power-up tests have all completed successfully and Module is ready for operation.

Error An error condition has been detected by Module. The error code is reported in the

first %Al word. If the error was caused by a bad data command, the data has been
ignored. Once acknowledged by the program, the %Q command (Clear error) must
be toggled to clear the error status.
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8.2.4.2 %Al Data Words: APU305

The following %Al Data words are transferred automatically to the CPU each sweep. The Starting Address of
the Status Words is selected during configuration. The following table lists word offsets from the Starting
Address.

Offset Description

000 Module Status Code

001 Counts per timebase

002 Gray Code Encoder Data*
003 Binary Data

004-005 Total Counts

006 Strobe Data 1 (Input 9)
007 Strobe Data 2 (Input 10)
008 Strobe Data 3 (Input 11)
009 Strobe Data 4 (Input 12)
010 Start/Stop Timer 1 Data
011 Start/Stop Timer 1 Data
012 Range Comparator 17-32 status (16 bits)
013,014 reserved

38 Not applicable for the AQUADB function selection.
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8.2.4.2.1 %Al Data Word Descriptions: APU305
Module Status Code Indicates the Error identification code when an error has been detected. The

error identified is the first error encountered. The error condition must be
cleared before other errors will be reported.

Error Description
Code

0010 | Encoder Position Offset out of range (ABS Encoder Function only)

xx11 ON Preset xx is out of range

xx12 OFF Preset xx is out of range

0015 | Home Position out of range (AQUADB Function only)

0016 | Preload Position out of range (AQUADB Function only)

001E | AQUADB Input Quadrature error (AQUADB Function only)

001C | Internal Home Command Sequence State Machine Error
(AQUADB function only)

001D | Absolute Encoder Input Error (ABS Encoder Function Only)

Counts per Timebase | Indicates the number of input counts received in the last time interval defined by
the Timebase configuration parameter. With the default Timebase (1000 ms),
this indicates counts per second.

Gray Code Encoder Indicates the Gray code value presently being received by Module inputs from

Data the Encoder parallel outputs (ABS Encoder only)

Binary Data The binary equivalent of the Gray code value being received by Module inputs
from the Encoder parallel outputs, or the input counter Binary count value for
the AQUADB selection.

Total Counts The total input counts received by Module. This total counts register can be

initialized (preloaded) by a %AQ data command from the CPU. It is initialized to 0
at power-up. For AQUADB operation, it is also initialized to 0 at the Home
position marker. In AQUADB mode, the Preload Input does not affect Total
Counts.

Strobe Data 1-4 The captured input binary data value recorded when the strobe input occurred.
Inputs 9-12 correspond to Strobe inputs 1-4, respectively.
Either input edge may be configured to trigger the strobe data capture.
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Start/Stop Timer 1 The time (in ms) between the input edges of Input 10 (default) or the input
Data edges of Inputs 9-10 depending upon the configuration. To start the capture of
(ms) this timing data, the strobe latch for Input 10 must be cleared, and if the strobe 2
enable configuration is RCOMP-6, the output range comparator 6 must be on
when the Input 10 strobe occurs. If Input 9 is used to stop the time measurement
and the strobe 1 enable configuration is RCOMP-5, output range comparator 5
must be on (when strobe input occurs) before the timing will stop.
Start/Stop Timer 2 The time (in ms) between the input edges of Input 12 (default) or the input
Data edges of Inputs 11-12 depending upon the configuration. To start the capture of
(ms) this timing data the strobe latch for Input 12 must be cleared, and if the strobe 4

enable configuration is RCOMP-8, output range comparator 8 must be on when
the Input 12 strobe occurs.

If Input 11 is used to stop the time measurement and the strobe 3 enable
configuration is RCOMP-7, output range comparator 7 must be on (when strobe
input occurs) before the timing will stop.

Range Comparator
17-32 status
(16 bits)

Indicates the ON/OFF state for range comparator outputs 17-32 based solely on
the ON and OFF presets defined for each output.

8.2.4.3 %Q Control Bits: APU305

The following %Q Control Bits are transferred automatically to the CPU each sweep. The Starting Address of
the Control Bits is selected during configuration. The following table lists bit offsets from the Starting

Address.

Offset Description

Offset Description

00 Enable Output 1 16-19 |reserved
01 Enable Output 2
02 Enable Output 3
03 Enable Output 4
04 Enable Output 5 (only if cfg = enabled) 20 Reset Strobe 1 (Input 9 latch)
05 Enable Output 6 (only if cfg = enabled) 21 Reset Strobe 2 (Input 10 latch)
06 Enable Output 7 (only if cfg = enabled) 22 Reset Strobe 3 (Input 11 latch)
07 Enable Output 8 (only if cfg = enabled) 23 Reset Strobe 4 (Input 12 latch)
08-15 reserved 24 Home Command?®

25 Reset Preload Latch®

26 Preload Command?*

27-30 |reserved

31 Clear Error

39 Applies to AQUADB function only.
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8.2.4.3.1 %Q Control Bit Descriptions: APU305

Enable Output Enables each hardware Output (ON = Enable). If the configuration for Outputs 5-8 is

1-8 DISABLED, these corresponding output bit commands have no effect.

Reset Strobe 1-4 | Clears the respective strobe latch condition so the next strobe can be captured and
(Input 9-12 Latch) | reported via the corresponding %! bits. If this %Q bit is held ON, the %I status bit will
stay OFF and every strobe input pulse will cause new strobe data to be captured in
the associated %Al strobe register.

Home Command | Initiates the Home command sequence. When the Home Marker Input is recognized,
(AQUADB only) the input counter will be preloaded with the configured home value, and the Home
Found %l indication will be set.

Reset Preload Clears the Preload Latch status after it has been set by the Preload switch input. If this
Latch command is left on, it will allow all Preload switch inputs to be effective.

(AQUADB only)

Preload Preloads the input counter with the configured preload value. The Preload Latch
Command status %l indication will not be set by this command since it only applies to the

(AQUADB only) Preload faceplate input.

Clear Error Toggling this command ON clears Module status error condition reported by the %I
Error bit and the %Al module status word and thus allows another error condition to
be reported.
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8.2.4.4 %AQ Immediate Commands: APU305

Six %AQ words are sent automatically from the CPU to the I/O Processor Module during each sweep. These
words can be used to transfer immediate command data to Module for temporarily altering configuration
parameters or to initialize counter data. Configuration parameter changes made in this manner do not affect
Module configuration data (stored in the CPU) which will again become effective if Module is power cycled.

Each immediate command requires three sequential %AQ words. Two immediate commands are always sent
during each PLC sweep. The first word of each command set contains the identifying command number and
the other two words contain the data. The actual address of each command word depends on the starting
address configured for the %¥AQ references.

Even though the commands are sent each sweep, Module will act on a command only if the command has
changed since the last sweep. Whenever any of the three-word data changes, Module accepts the data as a
new command and responds accordingly.

When these commands are sent, all three %AQ words should be loaded on the same PLC sweep. If they
cannot be loaded on the same sweep (for example, when entering data from the programmer), the steps
below must be followed to ensure that no wrong or incomplete data is momentarily sent.

Step 1) Set Word 1 to Null Command (0000).
Step 2) Set correct data in Words 2 and 3.
Step 3) Set command in Word 1.

The following immediate commands may be sent by $AQ data to the /O Processor:

Command Data Command # (hex)
Word 3 Word 2 Word 1

Null (not used) (not used) 0000

Load Home Position (AQUADB)* (not used) Home Position 0101

Load Preload Position (AQUADB)* (not used) Preload Position 0102

Load Timebase (not used) Timebase (ms) 0106

Load Encoder Position Offset*’ (not used) Offset 0107

Load Total Counts (not used) Counts 0109

Load ON/OFF Preset Pairs 1-32 OFF preset ON preset 0140-015F
Load Output Timer 1.1-8.1 (not used) Time (ms) 01C0-01C7
Load Output Timer 1.2-8.2 (not used) Time (ms) 01D0-01D7

40 AQUADB function only.
41 ABS Encoder function only.
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8.2.4.4.1 %AQ Immediate Command Descriptions: APU305
Null The default %AQ Immediate command. Since the $AQ words are transferred each

PLC sweep, you should always enter the Null command to avoid inadvertent
execution of another immediate command.

Load Home The Home reference position value that will be preloaded into the Input counter at
Position the marker location after a Home command.

(AQUADB)

Load Preload The position value that will be preloaded into the Input Counter when a Preload
Position Switch Input is recognized, or the %Q Preload command is set.

(AQUADB)

Load Timebase The timebase to be used for determining the Counts per Timebase value returned in

the second %Al word assigned to Module.

Load Encoder The Encoder offset value. The Input Count Value is shifted relative to the Encoder
Position Offset Input by this amount as follows:
(ABS Encoder Input Count Value = Encoder Input - Offset

Function only)

Load Total Counts | The Total Count value reported in the fifth and sixth %Al words assigned to Module

Load ON/Off The ON and OFF preset value for the specified range comparator output.
Preset Pairs 1-32

Load Output The Output Timer 1 value for the specified range comparator output 1-8.
Timer 1.1-8.1
Load Output The Output Timer 2 value for the specified range comparator output 1-8.
Timer 1.2-8.2
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For detailed information about both RX3i High-Speed Counter modules, please refer to the RX3i High-Speed

Counters Manual, GFK-2441.

PACSystems RX3i High-Speed Counter modules provide direct
processing of rapid pulse signals up to 1.5 MHz for industrial control
applications such as:

= Turbine flowmeter

= Meter proving

= Velocity measurement
= Material handling

= Motion control

= Process control

These modules can sense inputs, process input count information, and
control outputs without CPU intervention.

High-Speed Counter module IC695HSC304 provides: 8 high-speed
inputs, 7 high-speed outputs, and 1 to 4 counters.

High-Speed Counter module IC695HSC308 provides: 16 high-speed
inputs, 14 high-speed outputs, and 1 to 8 counters.

Standard counter types A, B, C, D, E, Z, and a user-defined type can be
combined on a module.

Module features include:

= Terminal Block insertion or removal detection

= Meets CE, UL/CUL 508 and 1604, and ATEX requirements

= Flash memory for future upgrades

= Module fault reporting

= Configurable I/O Interrupts

= Select module parameters easily changed without re-
configuration.

These modules must be located in an RX3i Universal Backplane.
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Figure 247:1C695HSC308

Module supports insertion into and removal from an RX3i Universal Backplane which is under power. Refer to
Hot Insertion and Removal, Section 2.6.4.1. When Module is removed from the backplane or is power-cycled,

it stops counting and accumulated counts are lost.

High-Speed Counter modules can be used with a Box-style (IC694TBB032), Extended Box-style
(1C694TBB132), Spring-style (IC694TBS032), or Extended Spring-style (IC694TBS132)) Terminal Block (Refer
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to Chapter 17). Extended terminal blocks provide the extra shroud depth needed for shielded wiring.
Terminal Blocks are ordered separately.

8.3.1 LEDs: HSC304 & HSC308

Individual green LEDs indicate the ON/OFF status of the external input and output points of this module.
These LEDs are green when the corresponding points are on. They are off when the corresponding points are
off. LED positions are illustrated below.

HSC308 HSC304
} External Input Points —

} External Output Points/

Figure 248: LED Layout HSC304 & HSC308

Module Status 81\

Field Status S2—____

Terminal Block
Present

Module Status (S1) LED indicates the status of Module. Solid green indicates that Module has been
configured. Blinking green indicates no configuration. Blinking amber/yellow indicates a fatal module failure.

The Field Status (S2) LED is off if field power is not present. For module IC695HSC308, this LED is off unless
power is present on BOTH V4 and Vs. Solid green indicates that field power is present and that no output
circuit faults have been detected on circuits for which fault detection has been enabled in the configuration.
If S2 is amber/yellow, field power is present, but circuit faults exist for one or more outputs.

The red/green Terminal Block LED is green when the removable terminal block of this module is locked in
place. Itis red when the terminal block is not locked. Module also sends an Addition of Terminal Block or Loss
of Terminal Block message to the RX3i CPU to report the Terminal Block status.

During a firmware update, the S1, S2, and TB LEDs blink in a green/off pattern.
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8.3.2

Specifications: HSC304 & HSC308

Number of Counter Channels

IC695HSC304: 4 counters ( 8 inputsand 7 outputs)
IC695HSC308: 8 counters (16 inputs and 14 outputs)

High-Speed Counter Types

Configurable as Types A, B, C, D, E, Z, and User-Defined.

Maximum Count Rates

1.5MHz with configurable input filtering, all counter types except
750kHz for Type C or User-Defined when using four counter outputs. (40
MHz internal oversampling). For A-Quad B count mode, 1.5MHz is the
maximum overall count rate.

Counting Range

-2147483648 to 2147483647

Oscillator Accuracy Over
Operating Temperature
Range

+100ppm

Oscillator Drift Over Time

+5ppm maximum per year

Backplane Power
Requirements

IC695HSC304: 64 mA maximum at 5Vdc
457 mA maximum at 3.3Vdc

IC695HSC308: 94 mA maximum at 5Vdc
561 mA maximum at 3.3Vdc

LEDs Module Status (S1), Field Status (S2), Terminal Block (TB), plus LEDs to
indicate state of each input and output point.

Input Voltages 5Vdc nominal: 4.7Vdc to 5.5Vdc
12 to 24Vdc nominal: 10 Vdc to 26.4Vdc

Peak input voltage 35Vdc

Input Impedance >5kQ

Output Voltage Range

4.7 to 40 Vdc, Va/Vs input range

Output Current Rating

1.5A maximum per channel, 10.5A maximum per module

Thermal De-rating

Number of output points on at the same time depends on ambient
temperature and current per point. For module IC695HSC308, thermal
de-rating also depends on distribution of output points on Module. Refer
to the charts that follow (Figure 249 & Figure 250)

Output Control

Module outputs can be mapped to any number of counter setpoint
outputs. Each counter controls up to 4 setpoints with “turn on” and
“turn off” values. If multiple setpoint outputs are assigned to the same
external module output, the signals are logically ORed. External outputs
can optionally be configured for control through output scan bits from
PLC memory.

Surge Current per Point

4.5A <450yS (Self-protected for overcurrent faults)

Minimum Load Current

OmA (up to 150mA to satisfy open load detection)

Maximum On State Voltage
Drop/Output

0.35Vdc at 1.5A
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Maximum Off-State Leakage | 200pA
Current/Output
Output Delay time Off to On: 125uS at 1.5A
On to Off: 85pS at 1.5A
Current Limit 4.5A <450pS, 1.5A continuous
Reverse Polarity Protection Outputs protected from reverse wiring
Isolation Field to Backplane: 250 Vac continuous; 1500 Vac for 1 minute
Field to Frame Ground, Inputs to Outputs, Output Group A to Output
Group B: 50 Vac continuous; 500 Vac for 1 minute
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8.3.2.1 Thermal Derating: HSC304 & HSC308 Outputs

The charts below show thermal deratings for modules IC695HSC304 and IC695HSC308 with maximum loads
of 0.75A on each output.

For example, if five outputs are used on module IC695HSC304, at 60°C the total current of all outputs would
be 3.75 Amps. If smaller loads are used on the outputs, then more output channels can be used at a given
temperature.

1IC695HSC304 with 0.75A Output Loads
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Figure 249: Thermal Derating HSC304 Outputs

For module IC695HSC308, more output channels can be used at the same time at a given ambient
temperature when outputs are evenly distributed into two groups. If outputs are either set up as one output
group or unevenly distributed between two output groups, fewer output channels can be used for a given
ambient temperatu