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Notice:

OMRON products are manufactured for use according to proper procedures by a qualified operator
and only for the purposes described in this manual.

The following conventions are used to indicate and classify precautions in this manual. Always heed
the information provided with them. Failure to heed precautions can result in injury to people or dam-
age to property.

&DANGER Indicates an imminently hazardous situation which, if not avoided, will result in death or
serious injury. Additionally, there may be severe property damage.

&WARNING Indicates a potentially hazardous situation which, if not avoided, could result in death or
serious injury. Additionally, there may be severe property damage.

&Caution Indicates a potentially hazardous situation which, if not avoided, may result in minor or
moderate injury, or property damage.

OMRON Product References

All OMRON products are capitalized in this manual. The word “Unit” is also capitalized when it refers to
an OMRON product, regardless of whether or not it appears in the proper name of the product.

The abbreviation “Ch,” which appears in some displays and on some OMRON products, often means
“word” and is abbreviated “Wd” in documentation in this sense.

The abbreviation “PLC” means Programmable Controller. “PC” is used, however, in some Program-
ming Device displays to mean Programmable Controller.

Visual Aids

The following headings appear in the left column of the manual to help you locate different types of

information.
Note Indicates information of particular interest for efficient and convenient opera-
tion of the product.
1,2,3... 1. Indicates lists of one sort or another, such as procedures, checklists, etc.
© OMRON, 2002

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form, or
by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written permission of
OMRON.

No patent liability is assumed with respect to the use of the information contained herein. Moreover, because OMRON is con-
stantly striving to improve its high-quality products, the information contained in this manual is subject to change without
notice. Every precaution has been taken in the preparation of this manual. Nevertheless, OMRON assumes no responsibility
for errors or omissions. Neither is any liability assumed for damages resulting from the use of the information contained in
this publication.



Unit Versions of CS/CJ-series CPU Units

Unit Versions A “unit version” has been introduced to manage CPU Units in the CS/CJ
Series according to differences in functionality accompanying Unit upgrades.
This applies to the CS1-H, CJ1-H, CJ1M, and CS1D CPU Units.

Notation of Unit Versions The unit version is given to the right of the lot number on the nameplate of the
on Products products for which unit versions are being managed, as shown below.

CS/CJ-series CPU Unit Product nameplate
/] | OMRON CS1H-CPU67H

- CPU UNIT

Lot No. Unit version

\ Example for Unit version 2.0
4 (J% -
.. Lot No. 031001 0000( Ver.2.0

AN OMRON Corporation MADE IN JAPAN

—

* CS1-H, CJ1-H, and CJ1M CPU Units (except for low-end models) manu-
factured on or before November 4, 2003 do not have a unit version given
on the CPU Unit (i.e., the location for the unit version shown above is
blank).

* The unit version of the CS1-H, CJ1-H, and CJ1M CPU Units, as well as
the CS1D CPU Units for Single CPU Systems, begins at version 2.0.

* The unit version of the CS1D CPU Units for Duplex CPU Systems, begins
at version 1.1.

* CPU Units for which a unit version is not given are called Pre-Ver. [1.L]
CPU Units, such as Pre-Ver. 2.0 CPU Units and Pre-Ver. 1.1 CPU Units.

Confirming Unit Versions CX-Programmer version 4.0 or later can be used to confirm the unit version
with Support Software using one of the following two methods.
* Using the PLC Information
* Using the Unit Manufacturing Information (This method can be used for
Special 1/0 Units and CPU Bus Units as well.)

Note CX-Programmer version 3.3 or lower cannot be used to confirm unit versions.

PLC Information
e If you know the device type and CPU type, select them in the Change
PLC Dialog Box, go online, and select PLC - Edit - Information from the
menus.
* If you don’'t know the device type and CPU type, but are connected
directly to the CPU Unit on a serial line, select PLC - Auto Online to go
online, and then select PLC - Edit - Information from the menus.

In either case, the following PLC Information Dialog Box will be displayed.
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PLC Information - NewPLC1 x|
Project PLE type: CJTM CPUZ3
—Actual Characteristic: i .
Type: CIIM CPUZ3 __tUnitversion
Unit Yer.: 20
Pragram memary: 21504 Steps
Uszeable: 20886 Steps
Frotected: Mo
Memory type:
File/memory card: Mo
[rata memory: 32768 Words
Extension: 1] Kiwiords
EM banks: 1]
Bank size: - Wiords
10 memany: 115 Kiwfords
Timer/counters: g8 Kiwiords

Use the above display to confirm the unit version of the CPU Unit.

Unit Manufacturing Information

In the IO Table Window, right-click and select Unit Manufacturing informa-
tion - CPU Unit.

PLC Information - NewPLC1 |

Praject PLC type: CIM CPUZ3

Actual Characteristic

Type: CJ1M CPUZ3

Unit Yer.: 20

Pragram memary: 21504 Steps
Uszeable: 20886 Steps
Pratartad: Ma

The following Unit Manufacturing information Dialog Box will be displayed.

Unit Manufacturing Information 2=l
File Help

r— Manufacturing Detail

Revision Mumber IG

FCE Revision Mumber CBE
Software Revision Mumber IBA ID
Lat Mumber |D21 118
Manufacturing 1D |2
Serial Number |1 802 . .
| Unitversion
Unit Yersion Number |2.D <4 |
= Urit Text

There iz no Memory Card installed

CIM-CPUZ3  |Run

Use the above display to confirm the unit version of the CPU Unit connected
online.




Using the Unit Version

Labels

Unit Version Notation

(e )
e )

N—=2avr7yFIzkdaz=y b+
OEBBECERZEET 510
DIRLTT,

REICHE LT, HAAORECEY
RFTTEALSEEL,

[ ver. 2.0 J

[ ver. 2.0 ]

These Labels can be
used to manage
differences in the
available functions
among the Units.
Place the appropriate
label on the front of
the Unit to show what
Unit version is
actually being used.

The following unit version labels are provided with the CPU Unit.

These labels can be attached to the front of previous CPU Units to differenti-
ate between CPU Units of different unit versions.

ing table.

In this manual, the unit version of a CPU Unit is given as shown in the follow-

Meaning

Product nameplate

Lot No. Y0000 XXXX ¢~

~

OMRON Corporation

— —

CPU Units on which no unit version is given

=~

H

-

——

MADE IN JAPAN

Units on which a version is given
(Ver. [1.LJ)

—
-— -~

-
Lot No. XXXXXX XXXX § Ver.o )
~

-

—— -

OMRON Corporation MADE IN JAPAN

CPUB7H)

Designating individual CPU
Units (e.g., the CS1H-

Pre-Ver. 2.0 CS1-H CPU Units

CS1H-CPU67H CPU Unit Ver. [1.L]

Units)

Designating groups of CPU
Units (e.g., the CS1-H CPU

Pre-Ver. 2.0 CS1-H CPU Units

CS1-H CPU Units Ver. .01

series CPU Units)

Designating an entire series
of CPU Units (e.g., the CS-

Pre-Ver. 2.0 CS-series CPU Units

CS-series CPU Units Ver. [1.[]

System Configuration Support by Unit Version

System configuration

CS1D-CPULILIH/P

Cs1D-CPULILIS

Pre-Ver.1.1 | Ver.1.1 Ver.1.2 | Ver.1.3 Ver. 2.0
Duplex CPU, Dual I/O Expansion System OK
Duplex CPU, Single 1/0O Expansion System OK OK OK OK
Single CPU System OK

viii

Note 1.

OK: Supported, ---: Not supported

2. Only CS1D-CPULILIH/P CPU Units with unit version 1.3 support the Du-
plex CPU, Dual I/O Expansion System. If a Dual /O Expansion System is
connected to a CPU Unit with an earlier unit version, an 1/0O bus error will
occur and the PLC will not operate.



Function Support by Unit Version

CS1D CPU Units

Function CS1D-CPULILIH CS1D-CPULILIS
Duplex CPU, Single I/O Expansion | Duplex CPU, | CS1D CPU Units
System Dual I/O Expan-| for Single CPU
sion System Systems
Pre-Ver.| Ver.1.1 | Ver. 1.2 | Ver. 1.3 Ver. 1.3 Ver. 2.0
1.1
Functions | Duplex CPU Units OK OK OK OK OK
unique to  'onjine Unit Replacement OK OK OK OK OK OK
82}5 CPU using a Programming Device
Duplex Power Supply Units OK OK OK OK OK OK
Duplex Controller Link Units | OK OK OK OK OK OK
Duplex Ethernet Units OK OK OK OK OK
Unit Removal without a Pro- | --- OK OK OK
gramming Device
Removal/Addition of Units OK (See note 2.)| ---
without a Programming
Device (See note 2.)
Duplex Connecting Cables OK
Online Addition of Units and | --- OK OK (See note 3.)| ---
Backplanes (See
notes 3
and 4.)
Online Addition of Duplex Unit | --- OK OK
Downloading and Uploading Individual OK
Tasks
Improved Read Protection Using Pass- OK
words
Write Protection from FINS Commands OK
Sent to CPU Units via Networks
Online Network Connections without I/O OK
Tables
Communications through a Maximum of 8 | --- OK
Network Levels
Connecting Online to PLCs via NS-series | --- OK
PTs
Setting First Slot Words OK for up to 64
groups
Automatic Transfers at Power ON withouta | --- OK
Parameter File
Automatic Detection of I/O Allocation
Method for Automatic Transfer at Power ON
Operation Start/End Times OK OK OK OK OK
Automatic Allocation of Communications OK OK OK
Ports
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Function CS1D-CPULITH CS1D-CPULICIS
Duplex CPU, Single I/0 Expansion | Duplex CPU, | CS1D CPU Units
System Dual I/O Expan-| for Single CPU
sion System Systems
Pre-Ver.| Ver. 1.1 | Ver. 1.2 | Ver. 1.3 Ver. 1.3 Ver. 2.0
1.1
New Appli- | MILH, MILR, MILC OK
cation =DT, <>DT, <DT, <=DT, >DT, |--- OK
Instruc- >=DT
tions BCMP2 OK
GRY OK
TPO OK
DSW, TKY, HKY, MTR, 7SEG |--- OK
EXPLT, EGATR, ESATR, OK
ECHRD, ECHWR
Reading/Writing CPU Bus OK
Units with IORD/IOWR
Instructions

Note

1.

OK: Supported, ---: Not supported

The Removal/Addition of Units without a Programming Device function is
supported only by CS1D CPU Units with unit version 1.3 or later and a Du-
plex CPU, Dual I/0 Expansion System.

If the Removal/Addition of Units without a Programming Device function is
selected in a Duplex CPU, Single 1/0 Expansion System, the function will
operate as the earlier Unit Removal without a Programming Device func-
tion.

Basic 1/0 Units and Special I/O Units can be added for the Online Addition
of Units and Backplanes function. CPU Units cannot be added.

Expansion Backplanes cannot be added with a Duplex CPU, Single I/O Ex-
pansion System.

Unit Versions and Programming Devices

CX-Programmer version 7.0 or higher is required to use the functions added
to the CS1D-CPULILIH CPU Units in unit version 1.3 (Duplex CPU Systems).
CX-Programmer version 4.0 or higher is required to use the functions added
to the CS1D-CPULILIS CPU Units in unit version 2.0 (Single CPU Systems).
The following tables show the relationship between unit versions and CX-Pro-

grammer versions.



Unit Versions and Programming Devices

CPU Unit Functions CX-Programmer Program-
Ver.3.2| Ver. |Ver.4.0|Ver.6.1|Ver7.0| Ming
or 3.3 to Console
lower Ver. 6.0
CJ1M CPU Units, Functions Using new functions OK OK OK No
low-end models, Unit | added for unit [Not using new functions | --- OK OK OK OK restrictions
Ver. 2.0 version 2.0
CS1-H, CJ1-H, and Functions Using new functions OK OK OK
CJ1M CPU Units added for unit ['Not ysing new functions | OK oK oK OK oK
except low-end version 2.0
models, Unit Ver. 2.0
CS1D CPU Units for | Functions Using new functions OK OK OK
Single CPU Systems, | added for unit N ; ;
Unit Ver. 2.0 version 2.0 ot using new functions
CS1D CPU Units for | Functions Using new functions OK OK OK
Duplex CPU added forunit [\ot ysing new functions | OK oK oK OK oK
Systems, Unit Ver.1 version 1.1
CS1D Duplex CPU Functions Using new functions OK OK
Unit Ver. 1.2 upgraded in - ['Not ysing new functions | OK OK OK OK OK
Unit Ver. 1.2
CS1D Duplex CPU Functions Using new functions OK Online
Unit Ver. 1.3 upgraded in (See | addition of
Unit Ver. 1.3 note.) |Unitsis not
Not using new functions | OK OK OK OK OK supported.

Device Type Setting

Note With CX-Programmer version 7.0, the auto update function can be used to
expand the Unit’s functions.

The unit version does not affect the setting made for the device type on the
CX-Programmer. Select the device type as shown in the following table
regardless of the unit version of the CPU Unit.

Series CPU Unit group CPU Unit model Device type setting on
CX-Programmer Ver. 4.0 or higher
CS Series | CS1-H CPU Units CS1G-CPULIH CS1G-H
CS1H-CPULILH CS1H-H
CS1D CPU Units for Duplex CPU Systems | CS1D-CPULILIH CS1D-H (or CS1H-H)
CS1D CPU Units for Single CPU Systems | CS1D-CPULICIS CS1D-S
CJ Series CJ1-H CPU Units CJ1G-CPULIH CJ1G-H
CJ1H-CPULILH CJ1H-H
CJ1M CPU Units CJ1M-CPULIT CJ1M
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Troubleshooting Problems with Unit Versions on the CX-Programmer

Problem

Cause

Solution

CX-Programmer v4.0 x|

&

Unable to download program{s).
Errors Found during compilation

After the above message is displayed, a compiling
error will be displayed on the Compile Tab Page in the
Output Window.

An attempt was made using CX-
Programmer version 4.0 or higher
to download a program contain-
ing instructions supported only by
CPU Units Ver. 2.0 or later to a
Pre-Ver. 2.0 CPU Units.

Check the program or change
the CPU Unit being down-
loaded to a CPU Unit Ver. 2.0
or later.

PLC Setup Error x|

Unable to transfer the settings since they indude setting items
wihich are not supported by the connecting target CPU unit
Check the version of the target CPL Uik or the Follawing PLC Settings, and transfer the settings again.

N

- FINS Prokection Settings For FINS write prokection via netwark

An attempt was made using CX-
Programmer version 4.0 or higher
to download a PLC Setup con-
taining settings supported only by
CPU Units Ver. 2.0 or later (i.e.,
not set to their default values) to a
Pre-Ver. 2.0 CPU Units.

Check the settings in the PLC
Setup or change the CPU Unit
being downloaded to a CPU
Unit Ver. 2.0 or later.

“????” is displayed in a program transferred from the
PLC to the CX-Programmer.

CX-Programmer version 3.3 or
lower was used to upload a pro-
gram containing instructions sup-
ported only by CPU Units Ver. 2.0
or later from a CPU Unit Ver. 2.0
or later.

The new instructions cannot
be uploaded using CX-Pro-
grammer version 3.3 or lower.
Use CX-Programmer version
4.0 or higher.
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About this Manual:

This manual describes the installation and operation of the CS1D Duplex Programmable Controllers
(PLCs) and includes the sections described below. The CS Series and CJ Series are subdivided as
shown in the following table.

Unit CS Series CJ Series
CPU Units CS1-H CPU Units: CS1H-CPULILH CJ1-H CPU Units: CJ1H-CPULICH
CS1G-CPULILH CJ1G-CPULICH

CJ1-H Loop-control CPU Units:
CJ1G-CPULIH
CS1 CPU Units: CS1H-CPULICI-EVA CJ1 CPU Units:  CJ1G-CPULII-EV1
CS1G-CPULICI-EVA
CS1D CPU Units: CS1D-CPULICIH CJ1M CPU Units: CJ1M-CPULI]
CS1D-CPULICIS
CS1D Process-control CPU Units:
CS1D-CPULICIP

Basic 1/0O Units CS-series Basic I/0 Units CJ-series Basic 1/0 Units
Special I/O Units CS-series Special I/0 Units CJ-series Special I/O Units
CPU Bus Units CS-series CPU Bus Units CJ-series CPU Bus Units
Power Supply Units | CS-series Power Supply Units CJ-series Power Supply Units

CS1D Power Supply Units

Please read this manual and all related manuals listed in the table on the next page and be sure you
understand information provided before attempting to install or use CS1D-CPULICIH/S CPU Units in a
PLC System.

Process-control CPU Units refer to CPU Units with the models CS1D-CPULICIP. Each Process-control
CPU Unit consists of a CS1D-CPULIIH CS1D CPU Unit and a CS1D-LCBO05D Loop Control Board as
a set.

Precautions provides general precautions for using the CS1D Programmable Controllers (PLCs) and
related devices, including the CS1D-CPULICIH CPU Units for Duplex CPU Systems, CS1D-CPULICIS
CPU Units for Single CPU Systems, CS1D-DPL01 Duplex Unit, and CS1D-PA/PDLICIL] Power Supply
Unit.

Section 1 introduces the special features and functions of the CS1D Duplex PLCs and describes the
differences between these PLCs and other PLCs.

Section 2 provides the specifications, defines the nomenclature, and describes the functions of CS1D
PLCs.

Section 3 describes the basic operation of a Duplex System.
Section 4 outlines the steps required to assemble and operate a CS1D Duplex PLC system.

Section 5 describes how to install a PLC System, including mounting the various Units and wiring the
System. Be sure to follow the instructions carefully. Improper installation can cause the PLC to mal-
function, resulting in very dangerous situations.

Section 6 describes the settings in the PLC Setup and how they are used to control CPU Unit opera-
tion.

Section 7 describes I/O allocations to Basic I/0O Units, Special I/0 Units, and CPU Bus Units, and data
exchange with Units.

Section 8 describes the structure and functions of the I/O Memory Areas and Parameter Areas.
Section 9 describes the internal operation of the CPU Unit and the cycle used to perform internal pro-
cessing.

Section 10 provides information on hardware and software errors that occur during PLC operation.
Section 11 provides inspection and maintenance information.

The Appendices provide Unit specifications, Auxiliary Area words and bits, a memory map of internal
addresses, and PLC Setup coding sheets, RS-232C port connection information, and precautions
when upgrading a system to duplex operation with CS1D PLCs

xvii



About this Manual, Continued

Ethernet Unit Operation Manual

Name Cat. No. Contents
SYSMAC CS Series W405 Provides an outline of and describes the design,
CS1D-CPULCH CPU Units installation, maintenance, and other basic operations
CS1D-CPULICIS CPU Units for a Duplex System based on CS1D CPU Units.
CS1D-DPL01/02D Duplex Unit (This manual)
CS1D-PA/PDLILIL] Power Supply Unit
Duplex System Operation Manual
SYSMAC CS/CJ/NSJ Series W394 This manual describes programming and other meth-
CS1G/H-CPULI-EV1, CS1G/H-CPULIIH, ods to use the functions of the CS/CJ-series PLCs
CS1D-CPULIIH, CS1D-CPULICIS, CJ1G-CPULIL, and NSJ Controllers.
CJiM-CPULIL], CJ1G-CPULILIP, CJ1G/H-CPULILIH,
NSJU-L000(B)-G5D, NSJU-UOCC(B)-M3D
Programmable Controllers Programming Manual
SYSMAC CS/CJ/NSJ Series W340 Describes the ladder diagram programming instruc-
CS1G/H-CPULI-EV1, CS1G/H-CPULIIH, tions supported by CS/CJ-series PLCs and NSJ Con-
CS1D-CPULIH, CS1D-CPULICIS, CJ1G-CPULIL, trollers.
CJiM-CPULIL], CJ1G-CPULILIP, CJ1G/H-CPULILIH,
NSJU-LO00(B)-G5D, NSJL-UOOC(B)-M3D
Programmable Controllers Instructions Reference Manual
SYSMAC CS/CJ Series W341 Provides information on how to program and operate
CQM1H-PROO01-E, C200H-PRO27-E, CQM1-PROO01-E CS/CJ-series PLCs using a Programming Console.
Programming Consoles Operation Manual
SYSMAC CS/CJ/CP/NSJ Series W342 Describes the communications commands used with
CS1G/H-CPUL-EV1, CS1G/H-CPULILH, CS1D-CPULILH, CS-series, CJ-series, and CP-series PLCs and NSJ
CS1D-CPULILIS, CJ1G-CPULIL, CJ1M-CPULIL, CJ1G- Controllers.
CPULJUJR, CJ1G/H-CPULILH, CS1W-SCculU)-V1, CS1W-
ScBU-vi1, CJ1W-SCUlI-V1, CP1H-XOOOO-, CP1H-
XAOOOO-00, CPAH-YOOOO-0,
NSJU-0U000(B)-G5D, NSJU-UOCC(B)-M3D
Communications Commands Reference Manual
SYSMAC W446 Describes operating procedures for the CX-Program-
WS02-CXPC1-E-V70 mer Support Software running on a Windows com-
CX-Programmer Ver. 7.0 Operation Manual puter.
SYSMAC CX-Programmer Ver. 7.0 w447 Describes specifications and procedures required to
WS02-CXPC1-E-V7, CS1-H, CJ1-H, CJ1M, CP1H CPU Units, use function blocks.
NSJ, FQM1
Operation Manual: Function Blocks
SYSMAC WS02-PSTC1-E W344 Describes the use of the CX-Protocol to create proto-
CX-Protocol Operation Manual col macros as communications sequences to com-

municate with external devices.

SYSMAC CS/CJ Series Loop Control Boards/Process-control | W406 Provides information on how to operate CS1 Loop
CPU Units/Loop-control CPU Units Control Boards, including descriptions of the installa-
CS1W-LCB01/LCB05, CS1D-CPULILIP, CJ1G-CPU42P, tion, maintenance, and other basic operations.
CJ1G-CPU43P/44P/45P
Operation Manual
CS1D-ETN21D W430 Provides information on how to operateCS1D Ether-

net Units, including descriptions of the installation,
maintenance, and other basic operations.

&WARNING Failure to read and understand the information provided in this manual may result in per-
sonal injury or death, damage to the product, or product failure. Please read each section
in its entirety and be sure you understand the information provided in the section and
related sections before attempting any of the procedures or operations given.
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Read and Understand this Manual

Please read and understand this manual before using the product. Please consult your OMRON
representative if you have any questions or comments.

Warranty and Limitations of Liability

WARRANTY

OMRON's exclusive warranty is that the products are free from defects in materials and workmanship for a
period of one year (or other period if specified) from date of sale by OMRON.

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, REGARDING NON-
INFRINGEMENT, MERCHANTABILITY, OR FITNESS FOR PARTICULAR PURPOSE OF THE
PRODUCTS. ANY BUYER OR USER ACKNOWLEDGES THAT THE BUYER OR USER ALONE HAS
DETERMINED THAT THE PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR
INTENDED USE. OMRON DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED.

LIMITATIONS OF LIABILITY

OMRON SHALL NOT BE RESPONSIBLE FOR SPECIAL, INDIRECT, OR CONSEQUENTIAL DAMAGES,
LOSS OF PROFITS OR COMMERCIAL LOSS IN ANY WAY CONNECTED WITH THE PRODUCTS,
WHETHER SUCH CLAIM 1S BASED ON CONTRACT, WARRANTY, NEGLIGENCE, OR STRICT
LIABILITY.

In no event shall the responsibility of OMRON for any act exceed the individual price of the product on which
liability is asserted.

IN NO EVENT SHALL OMRON BE RESPONSIBLE FOR WARRANTY, REPAIR, OR OTHER CLAIMS
REGARDING THE PRODUCTS UNLESS OMRON'S ANALYSIS CONFIRMS THAT THE PRODUCTS
WERE PROPERLY HANDLED, STORED, INSTALLED, AND MAINTAINED AND NOT SUBJECT TO
CONTAMINATION, ABUSE, MISUSE, OR INAPPROPRIATE MODIFICATION OR REPAIR.
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Application Considerations

SUITABILITY FOR USE

OMRON shall not be responsible for conformity with any standards, codes, or regulations that apply to the
combination of products in the customer's application or use of the products.

At the customer's request, OMRON will provide applicable third party certification documents identifying
ratings and limitations of use that apply to the products. This information by itself is not sufficient for a
complete determination of the suitability of the products in combination with the end product, machine,
system, or other application or use.

The following are some examples of applications for which particular attention must be given. This is not
intended to be an exhaustive list of all possible uses of the products, nor is it intended to imply that the uses
listed may be suitable for the products:

¢ Qutdoor use, uses involving potential chemical contamination or electrical interference, or conditions or
uses not described in this manual.

* Nuclear energy control systems, combustion systems, railroad systems, aviation systems, medical
equipment, amusement machines, vehicles, safety equipment, and installations subject to separate
industry or government regulations.

¢ Systems, machines, and equipment that could present a risk to life or property.

Please know and observe all prohibitions of use applicable to the products.

NEVER USE THE PRODUCTS FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR
PROPERTY WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO
ADDRESS THE RISKS, AND THAT THE OMRON PRODUCTS ARE PROPERLY RATED AND INSTALLED
FOR THE INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

PROGRAMMABLE PRODUCTS

OMRON shall not be responsible for the user's programming of a programmable product, or any
consequence thereof.
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Disclaimers

CHANGE IN SPECIFICATIONS

Product specifications and accessories may be changed at any time based on improvements and other
reasons.

It is our practice to change model numbers when published ratings or features are changed, or when
significant construction changes are made. However, some specifications of the products may be changed
without any notice. When in doubt, special model numbers may be assigned to fix or establish key
specifications for your application on your request. Please consult with your OMRON representative at any
time to confirm actual specifications of purchased products.

DIMENSIONS AND WEIGHTS

Dimensions and weights are nominal and are not to be used for manufacturing purposes, even when
tolerances are shown.

PERFORMANCE DATA

Performance data given in this manual is provided as a guide for the user in determining suitability and does
not constitute a warranty. It may represent the result of OMRON's test conditions, and the users must
correlate it to actual application requirements. Actual performance is subject to the OMRON Warranty and
Limitations of Liability.

ERRORS AND OMISSIONS

The information in this manual has been carefully checked and is believed to be accurate; however, no
responsibility is assumed for clerical, typographical, or proofreading errors, or omissions.
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PRECAUTIONS

This section provides general precautions for using the CS1D Programmable Controllers (PLCs) and related devices,
including the CSID-CPULILIH CPU Units for Duplex CPU Systems, CS1D-CPULILIS CPU Units for Single CPU
Systems, CS1D-DPLO1 Duplex Unit, and CS1D-PA/PDLILIC] Power Supply Unit.

The information contained in this section is important for the safe and reliable application of Programmable
Controllers. You must read this section and understand the information contained before attempting to set up or
operate a PLC system.

1 Intended Audience . .......... ... i XXiV
2 General Precautions . ............. i XX1v
3 Safety Precautions. . ... ...ttt e XXiv
4 Operating Environment Precautions . .. ............................. XXVi
5 Application Precautions . ........... ...t XXVii
6 Conformance to EC Directives . .. ..., XXXiii
6-1 Applicable Directives . .. . ..... oottt XXXiil
6-2 (10717 o) XXXiii
6-3 Conformance to EC Directives. .. ......... .. ..., XXXiii
6-4 Relay Output Noise Reduction Methods .. ................... XXX1V
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Intended Audience 1

1 Intended Audience

This manual is intended for the following personnel, who must also have
knowledge of electrical systems (an electrical engineer or the equivalent).

* Personnel in charge of installing FA systems.
* Personnel in charge of designing FA systems.
* Personnel in charge of managing FA systems and facilities.

2 General Precautions

The user must operate the product according to the performance specifica-
tions described in the operation manuals.

Before using the product under conditions which are not described in the
manual or applying the product to nuclear control systems, railroad systems,
aviation systems, vehicles, combustion systems, medical equipment, amuse-
ment machines, safety equipment, and other systems, machines, and equip-
ment that may have a serious influence on lives and property if used
improperly, consult your OMRON representative.

Make sure that the ratings and performance characteristics of the product are
sufficient for the systems, machines, and equipment, and be sure to provide
the systems, machines, and equipment with double safety mechanisms.

This manual provides information for programming and operating the Unit. Be
sure to read this manual before attempting to use the Unit and keep this man-
ual close at hand for reference during operation.

&WARNING It is extremely important that a PLC and all PLC Units be used for the speci-
fied purpose and under the specified conditions, especially in applications that
can directly or indirectly affect human life. You must consult with your OMRON
representative before applying a PLC System to the above-mentioned appli-
cations.

3 Safety Precautions

&WARNING The CPU Unit refreshes 1/O even when the program is stopped (i.e., even in
PROGRAM mode). Confirm safety thoroughly in advance before changing the
status of any part of memory allocated to I/O Units, Special I/0O Units, or CPU
Bus Units. Any changes to the data allocated to any Unit may result in unex-
pected operation of the loads connected to the Unit. Any of the following oper-
ation may result in changes to memory status.

* Transferring /0O memory data to the CPU Unit from a Programming
Device.

* Changing present values in memory from a Programming Device.
* Force-setting/-resetting bits from a Programming Device.

* Transferring I/O memory files from a Memory Card or EM file memory to
the CPU Unit.

* Transferring I/O memory from a host computer or from another PLC on a
network.

&WARNING Do not attempt to take any Unit apart while the power is being supplied. Doing
so may result in electric shock.
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/\ WARNING

/\ WARNING

/\ WARNING

/N\ WARNING

/\ WARNING

/\ WARNING

& Caution

& Caution

& Caution

Do not touch any of the terminals or terminal blocks while the power is being
supplied. Doing so may result in electric shock.

Do not attempt to disassemble, repair, or modify any Units. Any attempt to do
so may result in malfunction, fire, or electric shock.

Do not touch the Power Supply Unit while power is being supplied or immedi-
ately after power has been turned OFF. Doing so may result in electric shock.

Provide safety measures in external circuits (i.e., not in the Programmable
Controller), including the following items, to ensure safety in the system if an
abnormality occurs due to malfunction of the PLC or another external factor
affecting the PLC operation. Not doing so may result in serious accidents.

With a CS1D System operating in Duplex Mode, operation will be stopped
and all outputs will be turned OFF in the following circumstances.

* When self-diagnosis simultaneously detects an error in both the active
and standby CPU Units.

* When a severe failure alarm (FALS) instruction is simultaneously exe-
cuted in both the active and standby CPU Units.

* When self-diagnosis detects an error in Simplex Mode or when it detects
an error during duplex initialization for Duplex Mode.

* When a severe failure alarm (FALS) instruction is executed in Simplex
Mode or during duplex initialization for Duplex Mode.

As a countermeasure for the above errors, external safety measures must be
provided to ensure safety in the system.

The PLC outputs may remain ON or OFF due to deposition or burning of the
output relays or destruction of the output transistors. As a countermeasure for
such problems, external safety measures must be provided to ensure safety in
the system.

When the 24-V DC output (service power supply to the PLC) is overloaded or
short-circuited, the voltage may drop and result in the outputs being turned
OFF. As a countermeasure for such problems, external safety measures must
be provided to ensure safety in the system.

Confirm safety before transferring data files stored in the file memory (Mem-
ory Card or EM file memory) to the I/O area (ClIO) of the CPU Unit using a
peripheral tool. Otherwise, the devices connected to the output unit may mal-
function regardless of the operation mode of the CPU Unit.

Fail-safe measures must be taken by the customer to ensure safety in the
event of incorrect, missing, or abnormal signals caused by broken signal lines,
momentary power interruptions, or other causes. Serious accidents may
result from abnormal operation if proper measures are not provided.

Execute online edit only after confirming that no adverse effects will be
caused by extending the cycle time. Otherwise, the input signals may not be
readable.
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& Caution

& Caution

& Caution

& Caution

& Caution

& Caution

The CS1D CPU Units automatically back up the user program and parameter
data to flash memory when these are written to the CPU Unit. I/O memory
(including the DM, EM, and HR Areas), however, is not written to flash mem-
ory. The DM, EM, and HR Areas can be held during power interruptions with a
battery. If there is a battery error, the contents of these areas may not be
accurate after a power interruption. If the contents of the DM, EM, and HR
Areas are used to control external outputs, prevent inappropriate outputs from
being made whenever the Battery Error Flag (A40204) is ON.

Confirm safety at the destination node before transferring a program to
another node or changing contents of the /O memory area. Doing either of
these without confirming safety may result in injury.

Tighten the screws on the terminal block of the AC Power Supply Unit to the
torque specified in the operation manual. The loose screws may result in
burning or malfunction.

Caution is required when connecting peripheral devices, such as a personal
computer, to the PLC when Units with non-isolated power supplies, such as
the CS1W-CLK12/CLK52(-V1), that are connected to an external power sup-
ply are mounted to the PLC. If the 24-V side is grounded on the external
power supply, a short will be created if the 0-V side of the peripheral device is
grounded. When connecting peripheral devices, either ground the 0-V side of
the external power supply or do not ground the external power supply at all.

Operating Environment Precautions

Do not operate the control system in the following locations:

* Locations subject to direct sunlight.

* Locations subject to temperatures or humidity outside the range specified
in the specifications.

* Locations subject to condensation as the result of severe changes in tem-
perature.

* Locations subject to corrosive or flammable gases.

* Locations subject to dust (especially iron dust) or salts.

* Locations subject to exposure to water, oil, or chemicals.
* Locations subject to shock or vibration.

Take appropriate and sufficient countermeasures when installing systems in
the following locations:

* Locations subject to static electricity or other forms of noise.
* Locations subject to strong electromagnetic fields.

* Locations subject to possible exposure to radioactivity.

¢ Locations close to power supplies.



Application Precautions 5

&Caution The operating environment of the PLC System can have a large effect on the
longevity and reliability of the system. Improper operating environments can
lead to malfunction, failure, and other unforeseeable problems with the PLC
System. Be sure that the operating environment is within the specified condi-
tions at installation and remains within the specified conditions during the life
of the system.

5 Application Precautions

Observe the following precautions when using the PLC System.

* Do not use the C200H/CS-series Power Supply Units (C200H-PLICICIC])
in a CS1D PLC. System operation will not be dependable and may stop.

Do not use a CS1D Power Supply Unit (CS1D-PA/PDLILILY) for any PLC
other than a CS1D PLC. Operational errors and burning will result.

If duplex Power Supply Units are to be used, calculate the current con-
sumption so that the system will be able to operate with a single Power
Supply Unit in case an error occurs in the other Power Supply Unit. If two
different kinds of Power Supply Units are to be used, calculate the current
consumption using the output of the smaller-capacity Power Supply Unit.

In a CS1D Duplex CPU System, always mount the CS1D-CPULILIH/P
CPU Units for Duplex CPU Systems to the CS1D-BC052/BC042D CPU
Backplane. Faulty operation will occur if any other CPU Unit is mounted.

In a CS1D Single CPU System, always mount a CS1D-CPULILIS CPU
Unit for Single CPU Systems to the CS1D-BC82S CPU Backplane. Faulty
operation will occur if any other CPU Unit is mounted.

Do not mount a CS1D-CPULIIH/P/S CPU Unit to a CS1W-BCLI] (non-
CS1D) CPU Backplane. Otherwise, faulty operation will occur.

The cycle time will be increased over the normal cycle time whenever
duplex operation is initialized, including when power is turned ON, when
the initialization button is pressed, when operation is started, and when
data is transferred. The increase will be a maximum of 190 ms for the
CS1D-CPU65H and 520 ms for the CS1D-CPU67H. Set the monitoring
time (10 to 40,000 ms, default: 1 s) for the cycle time high enough to allow
for this increase. Also, confirm that the system will operate correctly and
safely even for the maximum cycle time, including the increase for duplex
initialization.

If operation switches from Duplex Mode to Simplex Mode, processing to
synchronize the active and standby CPU Units will no longer be per-
formed, resulting in a shorter cycle time. The more instructions requiring
synchronization (such as IORF, DLNK, IORD, IOWR, PID, RXD, FREAD,
and FWRIT) are used, the greater the difference between Duplex Mode
and Simplex Mode operation will be (with Duplex Mode having the longer
cycle time). Confirm that the system will operate correctly and safely even
for the cycle time in both Simplex and Duplex Modes.

If the active CPU Unit is switched when PTs or host computers are con-
nected to the RS-232C port on both the active and standby CPU Units,
communications may be interrupted momentarily. Always enable retry
process in communications programs at the PTs or host computers.

Before replacing a Unit online, always disable the operation of all con-
nected external devices before starting the replacement procedure. Unex-
pected outputs from the Unit being replaced may result in unexpected
operation of controlled devices or systems.
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* Always following the procedures provided in the operation manual when
performing online replacement.

* When replacing a Unit online, always replace it with a Unit that has the
same specifications.

* When replacing a Duplex Unit online in a Duplex CPU, Dual I/O Expan-
sion System, always follow the procedure provided in this operation man-
ual.

* When replacing a Connecting Cable or Expansion Unit online in a Duplex
CPU, Dual I/0 Expansion System, always follow the procedure provided
in this operation manual.

* When using duplex Connecting Cables in a Duplex CPU, Dual I/O Expan-
sion System, always use cables that are the same length.

¢ In a Duplex CPU, Dual I/0 Expansion System, do not connect two Con-
necting Cables to Expansion Backplanes that are in different operating
levels. Doing so may cause improper operation.

* Before removing a Unit during operation without a PLC Programming
Device (CX-Programmer or a Programming Console), always confirm that
the Removal of a Unit without a Programming Device or Removal/Addition
of Units without a Programming Device function is enabled in the PLC
Setup. If a Unit is removed while the PLC Setup is not set to enable Unit
removal without a Programming Device, an 1/O bus error will occur and
the PLC (CPU Unit) will stop operating.

* When a Unit has been removed during operation without a PLC Program-
ming Device (CX-Programmer or a Programming Console), data trans-
ferred from the removed Unit to the CPU Unit may be invalid. If an invalid
data transfer will adversely affect the system, use a Programming Device
to replace the Unit online.

* When the Removal of a Unit without a Programming Device or Removal/
Addition of Units without a Programming Device function is enabled in the
PLC Setup and a Special I/O Unit has been removed, the Special I/0 Unit
Area words allocated to that Unit for data transfer (to and from the CPU
Unit) will be cleared. If the loss of the Special 1/0 Unit Area data will
adversely affect the system, disable these functions in the PLC Setup and
use a Programming Device to replace the Unit online. (When a Program-
ming Device is used to replace the Unit online, the data in the Special I/O
Unit Area is retained while the Unit is removed.)

An I/O bus error, which can be caused by a Unit malfunction, is normally a
fatal error that stops operation. When he Removal of a Unit without a Pro-
gramming Device or Removal/Addition of Units without a Programming
Device function is enabled in the PLC Setup, the I/O bus error will be
treated as a non-fatal error and PLC (CPU Unit) will not stop operating. If
there are any Units that will adversely affect the system if an 1/O bus error
occurs, do not enable these functions in the PLC Setup.
Do not turn ON the Maintenance Start Bit (A80015) continuously from the
ladder program. As long as the Maintenance Start Bit is ON, errors will
not be generated even if there are Unit malfunctions, so the system may
be adversely affected.
Note The Maintenance Start Bit is provided to prevent non-fatal errors
from occurring during Unit removal without a Programming Device.
Do not turn ON the Online Replacement Completed Bit (A80215) continu-
ously from the ladder program. If the Unit is mounted while the Online
Replacement Completed Bit is ON, the PLC (CPU Unit) may stop operat-
ing.
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Note The Online Replacement Completed Bit is provided to restart the
data exchange between the replaced Unit and CPU Unit. After a
Unit has been replaced without a Programming Device, turn ON the
Online Replacement Completed Bit to restart the data exchange.

* Always turn OFF the reserved pin (RSV) of the Duplex Unit's Communica-
tions Setting DIP Switch.

* Never connect pin 6 (5-V power supply) on the RS-232C port on the CPU
Unit to any device other than an NT-ALOO1-E or CJ1W-CIF11 Adapter.
The external device or the CPU Unit may be damaged.

* You must use the CX-Programmer (programming software that runs on
Windows) if you need to program more than one task. A Programming
Console can be used to program only one cyclic task. A Programming
Console can, however, be used to edit multitask programs originally cre-
ated with the CX-Programmer.

&WARNING Always heed these precautions. Failure to abide by the following precautions
could lead to serious or possibly fatal injury.

* Always connect to a ground of 100 Q or less when installing the Units. Not
connecting to a ground of 100 Q or less may result in electric shock.

* A ground of 100 Q or less must be installed when shorting the GR and LG
terminals on the Power Supply Unit.

e Always turn OFF the power supply to the PLC before attempting any of
the following. Not turning OFF the power supply may result in malfunction
or electric shock.

* Mounting or dismounting Power Supply Units, I/O Units, CPU Units, In-
ner Boards, or any other Units.

* Assembling the Units.

* Setting DIP switches or rotary switches.

» Connecting cables or wiring the system.

» Connecting or disconnecting the connectors.

&Caution Failure to abide by the following precautions could lead to faulty operation of
the PLC or the system, or could damage the PLC or PLC Units. Always heed
these precautions.

* The user program and parameter area data in the CPU Units are backed
up in the built-in flash memory. The BKUP indicator will light on the front
of the CPU Unit when the backup operation is in progress. Do not turn
OFF the power supply to the CPU Unit when the BKUP indicator is lit. The
data will not be backed up if power is turned OFF.

* The PLC Setup is set to specify using the mode set on the Programming
Console and a Programming Console is not connected, the CPU Unit will
start in RUN mode. This is the default setting in the PLC Setup. (A CS1
CPU Unit will start in PROGRAM mode under the same conditions.)

* When creating an AUTOEXEC.IOM file from a Programming Device (a
Programming Console or the CX-Programmer) to automatically transfer
data at startup, set the first write address to D20000 and be sure that the
size of data written does not exceed the size of the DM Area. When the
data file is read from the Memory Card at startup, data will be written in
the CPU Unit starting at D20000 even if another address was set when
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the AUTOEXEC.IOM file was created. Also, if the DM Area is exceeded
(which is possible when the CX-Programmer is used), the remaining data
will be written to the EM Area. Refer to information on file operations in
the CS/CJ Series Programming Manual for details.

Always turn ON power to the PLC before turning ON power to the control
system. If the PLC power supply is turned ON after the control power sup-
ply, temporary errors may result in control system signals because the
output terminals on DC Output Units and other Units will momentarily turn
ON when power is turned ON to the PLC.

Fail-safe measures must be taken by the customer to ensure safety in the
event that outputs from Output Units remain ON as a result of internal cir-
cuit failures, which can occur in relays, transistors, and other elements.

Fail-safe measures must be taken by the customer to ensure safety in the
event of incorrect, missing, or abnormal signals caused by broken signal
lines, momentary power interruptions, or other causes.

Interlock circuits, limit circuits, and similar safety measures in external cir-
cuits (i.e., not in the Programmable Controller) must be provided by the
customer.

Do not turn OFF the power supply to the PLC when data is being trans-
ferred. In particular, do not turn OFF the power supply when reading or
writing a Memory Card. Also, do not remove the Memory Card when the
BUSY indicator is lit. To remove a Memory Card, first press the memory
card power supply switch and then wait for the BUSY indicator to go out
before removing the Memory Card.

If the 1/0O Hold Bit is turned ON, the outputs from the PLC will not be
turned OFF and will maintain their previous status when the PLC is
switched from RUN or MONITOR mode to PROGRAM mode. Make sure
that the external loads will not produce dangerous conditions when this
occurs. (When operation stops for a fatal error, including those produced
with the FALS(007) instruction, all outputs from Output Unit will be turned
OFF and only the internal output status will be maintained.)

The contents of the DM, EM, and HR Areas in the CPU Unit are backed
up by a Battery. If the Battery voltage drops, this data may be lost. Provide
countermeasures in the program using the Battery Error Flag (A40204) to
re-initialize data or take other actions if the Battery voltage drops.

When supplying power at 200 to 240 V AC, always remove the metal
jumper from the voltage selector terminals on the Power Supply Unit
(except for Power Supply Units with wide-range specifications). The prod-
uct will be destroyed and must be replaced if 200 to 240 V AC is supplied
while the metal jumper is attached. Refer to 5-4 Wiring Methods for
details.

Always use the power supply voltages specified in the operation manuals.
An incorrect voltage may result in malfunction or burning.

Take appropriate measures to ensure that the specified power with the
rated voltage and frequency is supplied. Be particularly careful in places
where the power supply is unstable. An incorrect power supply may result
in malfunction.

Install external breakers and take other safety measures against short-cir-
cuiting in external wiring. Insufficient safety measures against short-cir-
cuiting may result in burning.

Install the Units as far away as possible from devices that generate
strong, high-frequency noise.
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Do not apply voltages to the Input Units in excess of the rated input volt-
age. Excess voltages may result in burning.

Do not apply voltages or connect loads to the Output Units in excess of
the maximum switching capacity. Excess voltage or loads may result in
burning.

Disconnect the functional ground terminal when performing withstand
voltage tests. Not disconnecting the functional ground terminal may result
in burning.

Install the Units properly as specified in the operation manuals. Improper
installation of the Units may result in malfunction.

Be sure that all the Backplane mounting screws, terminal block screws,
and cable connector screws are tightened to the torque specified in the
relevant manuals. Incorrect tightening torque may result in malfunction.

Leave the label attached to the Unit when wiring. Removing the label may
result in malfunction if foreign matter enters the Unit.

Remove the label after the completion of wiring to ensure proper heat dis-
sipation. Leaving the label attached may result in malfunction.

Use crimp terminals for wiring. Do not connect bare stranded wires
directly to terminals. Connection of bare stranded wires may result in
burning.

Wire all connections correctly.

Double-check all wiring and switch settings before turning ON the power
supply. Incorrect wiring may result in burning.

Mount Units only after checking terminal blocks and connectors com-
pletely.

Be sure that the terminal blocks, Memory Units, expansion cables, and
other items with locking devices are properly locked into place. Improper
locking may result in malfunction.

Check switch settings, the contents of the DM Area, and other prepara-

tions before starting operation. Starting operation without the proper set-
tings or data may result in an unexpected operation.

Check the user program for proper execution before actually running it on
the Unit. Not checking the program may result in unexpected operation.

Confirm that no adverse effect will occur in the system before attempting
any of the following. Not doing so may result in an unexpected operation.

* Changing the operating mode of the PLC (including the setting of the
startup operating mode).

* Force-setting/force-resetting any bit in memory.
* Changing the present value of any word or any set value in memory.

Resume operation only after transferring to the new CPU Unit the con-
tents of the DM Area, HR Area, and other data required for resuming
operation. Not doing so may result in an unexpected operation.

Do not pull on the cables or bend the cables beyond their natural limit.
Doing either of these may break the cables.

Do not place objects on top of the cables or other wiring lines. Doing so
may break the cables.

Do not use commercially available RS-232C personal computer cables.
Always use the special cables listed in this manual or make cables
according to manual specifications. Using commercially available cables
may damage the external devices or CPU Unit.
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* When replacing parts, be sure to confirm that the rating of a new part is
correct. Not doing so may result in malfunction or burning.

* Before touching a Unit, be sure to first touch a grounded metallic object in
order to discharge any static build-up. Not doing so may result in malfunc-
tion or damage.

* When transporting or storing circuit boards, cover them in antistatic mate-
rial to protect them from static electricity and maintain the proper storage
temperature.

* Do not touch circuit boards or the components mounted to them with your
bare hands. There are sharp leads and other parts on the boards that
may cause injury if handled improperly.

* Do not short the battery terminals or charge, disassemble, heat, or incin-
erate the battery. Do not subject the battery to strong shocks. Doing any
of these may result in leakage, rupture, heat generation, or ignition of the
battery. Dispose of any battery that has been dropped on the floor or oth-
erwise subjected to excessive shock. Batteries that have been subjected
to shock may leak if they are used.

* UL standards required that batteries be replaced only by experienced
technicians. Do not allow unqualified persons to replace batteries.

* Dispose of the product and batteries according to local ordi- n
nances as they apply. Have qualified specialists properly C g

dispose of used batteries as industrial waste.
REE it EE B Uk
» Separate the line ground terminal (LG) from the functional ground termi-
nal (GR) on the Power Supply Unit before performing withstand voltage
tests or insulation resistance tests.

* Do not drop the product or subject it to excessive vibration or shock.
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6 Conformance to EC Directives

6-1 Applicable Directives

6-2 Concepts

Note

* EMC Directives
* Low Voltage Directive

EMC Directives

OMRON devices that comply with EC Directives also conform to the related
EMC standards so that they can be more easily built into other devices or the
overall machine. The actual products have been checked for conformity to
EMC standards (see the following note). Whether the products conform to the
standards in the system used by the customer, however, must be checked by
the customer.

EMC-related performance of the OMRON devices that comply with EC Direc-
tives will vary depending on the configuration, wiring, and other conditions of
the equipment or control panel on which the OMRON devices are installed.
The customer must, therefore, perform the final check to confirm that devices
and the overall machine conform to EMC standards.

Applicable EMC (Electromagnetic Compatibility) standards are as follows:

EMS (Electromagnetic Susceptibility): EN61131-2 or EN61000-6-2
EMI (Electromagnetic Interference): EN61000-6-4

(Radiated emission: 10-m regulations)
Low Voltage Directive

Always ensure that devices operating at voltages of 50 to 1,000 V AC and 75
to 1,500 V DC meet the required safety standards for the PLC (EN61131-2).

6-3 Conformance to EC Directives

1,2,3...

The CS1D Duplex PLCs comply with EC Directives. To ensure that the
machine or device in which the CS1D Duplex PLC is used complies with EC
Directives, the PLC must be installed as follows:

1. The CS1D Duplex PLC must be installed within a control panel.

2. You must use reinforced insulation or double insulation for the DC power
supplies used for the communications power supply and I/O power sup-
plies.

3. CS1D Duplex PLCs complying with EC Directives also conform to the
Common Emission Standard (EN61000-6-4). Radiated emission charac-
teristics (10-m regulations) may vary depending on the configuration of the
control panel used, other devices connected to the control panel, wiring,
and other conditions. You must therefore confirm that the overall machine
or equipment complies with EC Directives.

xxxiii
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6-4

Countermeasures

Relay Output Noise Reduction Methods

The CS1D Duplex PLCs conforms to the Common Emission Standards
(EN61000-6-4) of the EMC Directives. However, noise generated by relay out-
put switching may not satisfy these Standards. In such a case, a noise filter
must be connected to the load side or other appropriate countermeasures
must be provided external to the PLC.

Countermeasures taken to satisfy the standards vary depending on the
devices on the load side, wiring, configuration of machines, etc. Following are
examples of countermeasures for reducing the generated noise.

(Refer to EN61000-6-4 for more details.)

Countermeasures are not required if the frequency of load switching for the
whole system with the PLC included is less than 5 times per minute.

Countermeasures are required if the frequency of load switching for the whole

system with the PLC included is more than 5 times per minute.

Countermeasure Examples

When switching an inductive load, connect an surge protector, diodes, etc., in
parallel with the load or contact as shown below.

Inductive
load

a time lag between the moment the cir-
cuit is opened and the moment the load
is reset.

If the supply voltage is 24 or 48 V, insert
the surge protector in parallel with the
load. If the supply voltage is 100 to
200V, insert the surge protector
between the contacts.

Circuit Current Characteristic Required element
AC DC
CR method Yes Yes If the load is a relay or solenoid, there is | The capacitance of the capacitor must

be 1 to 0.5 uF per contact current of

1 A and resistance of the resistor must
be 0.5 to 1 Q per contact voltage of 1 V.
These values, however, vary with the
load and the characteristics of the
relay. Decide these values from experi-
ments, and take into consideration that
the capacitance suppresses spark dis-
charge when the contacts are sepa-
rated and the resistance limits the
current that flows into the load when
the circuit is closed again.

The dielectric strength of the capacitor
must be 200 to 300 V. If the circuit is an
AC circuit, use a capacitor with no
polarity.

XXXiv
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Characteristic

Required element

The diode connected in parallel with
the load changes energy accumulated
by the coil into a current, which then
flows into the coil so that the current will
be converted into Joule heat by the
resistance of the inductive load.

This time lag, between the moment the
circuit is opened and the moment the
load is reset, caused by this method is
longer than that caused by the CR
method.

The reversed dielectric strength value
of the diode must be at least 10 times
as large as the circuit voltage value.
The forward current of the diode must
be the same as or larger than the load
current.

The reversed dielectric strength value
of the diode may be two to three times
larger than the supply voltage if the
surge protector is applied to electronic
circuits with low circuit voltages.

Circuit Current
AC DC
Diode method No Yes
—
2
[ %[
Power <
supply
Yes Yes

Varistor method

Inductive
load

The varistor method prevents the impo-
sition of high voltage between the con-
tacts by using the constant voltage
characteristic of the varistor. There is
time lag between the moment the cir-
cuit is opened and the moment the load
is reset.

If the supply voltage is 24 or 48 V, insert
the varistor in parallel with the load. If
the supply voltage is 100 to 200 V,
insert the varistor between the con-
tacts.

When switching a load with a high inrush current such as an incandescent
lamp, suppress the inrush current as shown below.

Countermeasure 1

ouT X

COM

Providing a dark current of
approx. one-third of the rated
value through an incandescent
lamp

Countermeasure 2

R
ouT

+

COM

Providing a limiting resistor

XXXV
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SECTION 1
Features and System Configuration

This section introduces the features and system configuration of a CS1D Duplex PLC System.

1-1 CS1D Duplex System Overview and Features . .. .....................
I-1-1  CS1D Duplex System OVerview . ..............oveeuunn.n..
1-1-2  CS1D Duplex System Features ............................
[-2 System Configuration . .. ..ottt e
1-2-1  CSID Duplex Systems . . . .. .ot
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1-1  CS1D Duplex System Overview and Features

1-1-1  CS1D Duplex System Overview

CS1D Duplex System
Configurations

Duplex CPU, Dual I/0
Expansion System

The CS1D Duplex System is a highly reliable Programmable Controller (PLC)
System. By providing duplex CPU Units, Power Supply Units, and Communi-
cations Units, the CS1D can continue control operations and be restored with
no need to shut down the entire system in the event of an error or malfunction.

Select from either of two Duplex Systems: A Duplex CPU System or a Single
CPU System. A Duplex CPU System includes two CPU Units. Even if an error
occurs in the active CPU Unit, the standby CPU Unit continues operation,
thus preventing a system shutdown. The Single CPU System uses a single
CPU Unit. In either System, duplex Power Supply Units or Communications
Units can be used to provide high reliability in the event of an error in the
power supply system or the active Communications Unit.

It is now possible to select a Duplex CPU with duplex Connecting Cables
(Dual I/O Expansion System), as well as the previously available Duplex CPU
with a single Connecting Cable (Single I/O Expansion System).

| CS1D Duplex System |

| Duplex CPU system |

Duplex CPU, Dual Duplex CPU, Single
I/0 Expansion System| [I/O Expansion System

Duplex Unit

Single CPU System

CS1D I/O Control Unit

- . CPU Units for a
Commumcat.lons Ulmts Duplex CPU System
(Controller Link Unit or

Ethernet Unit) CS1D Power Supply Units

Duplex Connecting  Duplex Communi-  Duplex CPU Units Duplex Power
Cables cations Units Supply Units
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Duplex CPU, Single I/O Expansion System

. .. Duplex Unit
Communications Units CS1D CPU Units for

(Controller Link Units) Duplex CPU Systems
CS1D Power Supply Units

SN

t ¢
Duplex Duplex Duplex Power
Communications CPU Units Supply Units
Units

Single CPU System

CS1D CPU Unit
for Single CPU Systems

\ CSt D}){e\r Supply Units

et Vet Ve "

Controller Link Units

Ethernet Units

Duplex Communications Duplex Power
Units Supply Units

1-1-2 CS1D Duplex System Features

Duplex CPU Systems

Two CPU Units and one Duplex Unit are mounted.

The two CPU Units always run the same user's program. One of them exe-
cutes the system 1/O while the other remains on standby. If an error (see note)
occurs in the controlling CPU Unit (called the active CPU Unit), control is
switched to the other CPU Unit (called the standby CPU Unit), and operation
continues. (The system will stop, however, if the same error occurs in the
standby CPU Unit, or if another operation switching error or a fatal error
occurs.)

Note Operation will be taken over by the standby CPU Unit for any of the following
operation switching errors: CPU error, memory error, cycle time overrun error,
program error, FALS error, or fatal Inner Board error. (A fatal Inner Board error
applies only to Process-control CPU Units.)

Using the Hot Standby Method
With the hot standby method, the standby CPU Unit operates with the same
status as the active CPU Unit. Using this method provides the following bene-
fits.
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1,2,3...

1. There is no need to incorporate special programming for duplex opera-
tions, such as programming to switch when an error occurs, and thus there
is no need for the duplex setup to be considered in individual parameter
settings.

2. The time required for switching when an error occurs is shortened, en-
abling operation to be continued without any interruption.

Standby CPU Unit:

Remains on standby while Active CPU Unit:
executing the program. Controls operation.

N

No special programming

_—1is required, because
duplex CPU Units are
operating.

o
(@]

o

c
P |P
u

'_
c

Automatic Recovery to Duplex Mode

Single CPU Systems

With existing Duplex CPU Systems (such as the CVM1D), it is necessary to
manually return the system to Duplex Mode after a CPU Unit error occurs dur-
ing operation in Duplex Mode and operation is switched to Simplex Mode.

With the CS1D Duplex System, operation is automatically returned to the orig-
inal Duplex Mode when the error that caused the switch to Simplex Mode is
cleared.

Unmanned duplex operation can be continued even when incidental errors
occur temporarily due to causes such as noise.

Although only a single CPU Unit is mounted, duplex Power Supply Units,
duplex Communications Units, and online Unit replacement are possible.

Duplex Power Supply Units

Power is always supplied in parallel from two Power Supply Units. Even if one
of the Power Supply Units breaks down, the other one continues providing
power automatically. Power Supply Unit models for AC power and DC power
are both available, and a combination of both types can be used. A Power
Supply Unit that malfunctions or for which a broken line occurs can be con-
firmed by means of flags in the AR Area. If a Power Supply Unit malfunctions,
it can be replaced online without turning OFF the power supply or stopping
operation.

Duplex Communications Units

Duplex Controller Link
Units Using Active/
Standby Units

Note

Two Communications Units (see note) are connected by fiber-optic cable. If
one of the Units stops communicating, the other one continues communica-
tions.

The following Communications Units support duplex operation: The CS1W-
CLK12-V1 (H-PCF Cable) and the CS1W-CLK52-V1 (Gl Cable) Controller
Link Units.

As shown in the following diagram, two Controller Link Units are mounted in a
single network with identical unit numbers and node addresses. One of the
Controller Link Units is in standby mode.

When an error is detected at the active Controller Link Unit, the standby Con-

troller Link Unit switches to active operating status. This allows communica-
tions to continue without the node being disconnected.
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l Identical unit numbers and node addresses l l Identical unit numbers and node addresses
clfclcipjc|r|P cic|lc|pbjc|P|P
LIL|PIP]IPIsS|s LjclrlPlP]|s]s
KIKJUlLlUulu|u KlfklujLlulufu

System with duplex communications /\/\ System with duplex communications

Fiber-optic cable
(ring connection)

i ° PlE MK CLK: Controller Link Unit
elel | olS 1S elo s CPU: CPU Unit

DPL: Duplex Unit
u System with duplex communications System without duplex communications PSU: Power SquIy Unit

l Identical unit numbers and node addresses ‘

Duplex Ethernet Units
Using Primary/Secondary
Lines

Using duplex Ethernet Units and redundant communications lines increases
the reliability of the network. The communications lines use a primary line and
a secondary line, to which Ethernet Units are connected. Normally the pri-
mary communications line is used, but operation will switch to the secondary
communications line automatically if an error occurs in the primary communi-
cations line or the primary Ethernet Unit, thereby allowing continuous commu-
nications.

* Duplex Ethernet Units do not require duplex programming considerations.
The CPU Unit select the Unit to use as the send destination.

* Ethernet Units use 100Base-TX and support high-speed communica-

Non-duplex device

Duplex lines
including hubs

\‘i I 100Base-TX T

tions.
9 V“

Primary Network %

100Base-TX

Secondary Network W

TN
Primary Secondary
Unit Unit

Note

Duplex operation of Ethernet Units for a Duplex CPU System requires a CS1D
CPU Unit Ver. 1.1 or later and CX-Programmer Ver. 4.0 or higher. Duplex
operation of Ethernet Units for a Single CPU System is possible for any CS1D
CPU Unit for Single CPU Systems, but CX-Programmer Ver. 4.0 or higher is
required.

Duplex CPU, Dual I/0 Expansion System (Duplex CPU System Only)

A more reliable system can be configured by expanding the Duplex CPU Sys-
tem.
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Note A Duplex CPU, Dual I/O Expansion System requires compatible Duplex Units,

Duplex Connecting Cables

Online Replacement of
Duplex Units

Replacement of Basic and
Special I/0 Units without a
Programming Device

Online Addition of Units
and Expansion
Backplanes

CS Series Compatibility

CPU Backplane, Expansion Backplanes, 1/0 Control Units, I/O Interface Units,
and Duplex CPU Units with unit version 1.3 or later.

When the Connecting Cable between the CPU Rack and Expansion Racks is
duplexed, the system can continue operating through the second Cable if one
Cable is damaged or disconnected.

If a Duplex Unit fails, the faulty Unit can now be replaced online. (The PLC
operates in simplex mode while the Duplex Unit is being replaced.)

If the Removal/Addition of Units without a Programming Device function is
enabled in advance, Units can be removed and mounted without any CX-Pro-
grammer or Programming Console operations.

A CX-Programmer operation can be used to add a Basic I/O Unit, Special I/0
Unit, or Expansion Backplane to an existing Rack. An operating Rack can be
expanded without stopping the Rack.

The CS1D CPU Units (CS1D-CPULILIH and CS1D-CPULILIS) are based on
the architecture of CS1-H CPU Units and can use the same programs and
Units as the CS1 and CS1-H CPU Units.

For a comparison of functions between the CS1D and CS1-H Units, refer to
Appendix E Precautions in Replacing CS1-H PLCs with CS1D PLCs.

Online Replacement of CPU Units

CPU Units can be replaced online without stopping system operation.

Online Replacement of Basic I/O Units, Special I/0 Units, and CPU Bus Units

Note

Basic 1/0 Units, Special /0 Units, and CPU Bus Units can be replaced online
by using Programming Console or CX-Programmer operations (see note). In
particular, with Duplex Communications Units (e.g., Ethernet Units and Con-
troller Link Units, optical ring type, token ring mode). Communications Units
can be replaced without disconnecting the node or interrupting communica-
tions.

1. Online Unit replacement is possible with CX-Programmer Ver. 3.1 or high-
er.

2. When CS1D CPU Units with unit version 1.3 or later are being used and
the Removal/Addition of Units without a Programming Device function has
been enabled in advance, Units can be replaced without any CX-Program-
mer or Programming Console operations.
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1-2 System Configuration
1-2-1 CS1D Duplex Systems

Duplex Functions The following duplex functions are supported by a CS1D Duplex System.
Duplex function Support
Duplex CPU System Single CPU
(CS1D-CPULILIH) System
: : : CS1D-
Unit Ver. | Unit Ver. Unit Ver. Pre-Ver. (
1.3 1.2 1.1 1.1 cPULLLIS)

Duplex CPU Units (with Duplex Inner Boards) Yes Yes Yes Yes No
(See note 1.)
Duplex Power Supply Units (See note 2.) Yes Yes Yes Yes Yes
Duplex Communications | Controller Link Units | Yes Yes Yes Yes Yes
Units (See note 3.) Ethernet Units Yes Yes Yes No
Duplex Connecting Cables (See note 4.) Yes No No No No
Online Unit Replacement using a Programming | Yes Yes Yes Yes Yes
Device
Unit Removal without a Programming Device Yes Yes No No No
Removal/Addition of Units without a Program- Yes No No No No
ming Device (See note 4.)
Online Addition of Duplex Unit (See note 4.) Yes No No No No
Online Addition of Units and Backplanes (See | Yes No No No No
notes 4 and 5.)
New functions shared by CS/CJ-series CPU No No No No Yes
Unit Ver. 2.0 (See note 6.)

Note 1. The only Duplex Inner Boards that can be used are the ones built into the
the Process-control CPU Units. Process-control CPU Units consist of a
CPU Unit for Duplex CPU Systems with a built-in Loop Control Board (In-
ner Board). The following two types are available. The Loop Control
Boards cannot be removed from these CPU Units.

Process-control CPU Unit CPU Unit Loop Control Board
CS1D-CPUB5P CS1D-CPU65H CS1D-LCB05D
CS1D-CPU67P CS1D-CPU67H

Details on the CPU Units are provided in this manual. For details on the Loop
Control Boards, refer to the Loop Control Boards Operation Manual (W406)
and the Loop Control Board Function Block Reference Manual (W407).

2. Asingle Power Supply Unit can also be used, but it must be the CS1D Pow-
er Supply Unit

3. Asingle Communications Unit can also be used, but it must be a CS-series
Communications Unit. Duplex Units can also be used for both Controller
Link Units and Ethernet Units at the same time.

4. In a Duplex CPU, Dual I/O Expansion System, an Expansion Backplane
can be added in addition to Basic I/O Units and Special 1/0 Units. (CPU
Bus Units cannot be added.)

5. In a Duplex CPU, Single I/O Expansion System, only Basic I/O Units and
Special /0 Units can be added. (Expansion Backplanes and CPU Bus
Units cannot be added.)

6. For details on the functions added to CS/CJ-series CPU Unit Ver. 2.0, refer
to the CS Series PLC Operation Manual (W339)



System Configuration Section 1-2

The Two Modes in a CS1D Duplex CPU System

A CS1D Duplex CPU System can be operated in either Duplex Mode or Sim-
plex Mode.

* Duplex Mode
In Duplex Mode, the CPU Units are placed in duplex system status. If a
fatal error occurs in the active CPU Unit, control is switched to the standby
CPU Unit and operation continues.

* Simplex Mode
In Simplex Mode, a single CPU Unit controls operation.

System Configuration

CS1D CPU Rack for a Duplex CPU, Dual I/O Expansion System
1) CS1D-DPL02D

Duplex (DPL) Unit
4) CS1D-BC042D CPU Backplane
for Duplex CPU Systems 2) CS1D-CPU65H/67H/65P/67P

CPU Units with unit version 1.3 or later, 3y cS1D-PA207R or
5) CS1D-IC102D for Duplex CPU Svst S o3
/O Control Units or Duplex ystems (See note 3.)  C§1D-PD024/025

‘/l Power Supply Units

CS1D CPU Rack

O |
H OMa | (0N
]| m [

\_Y_A_Y—~ %—/ﬁ_)ﬁ_/
Duplex Connecting  Up to 3 to 5 Units can Duplex Duplex Power
Cables be mounted. (See note 2.) CPU Units Supply Units

CS-series Basic I/0 Units, Special
1/0 Units, and CPU Bus Units.

Note 1. C200H-series Units cannot be mounted.
2. The maximum number of Units depends on the number of CS1D I/O Con-
trol Units that are mounted.

3. The only CPU Units that can be mounted are CPU Units for a CS1D Du-
plex System with a unit version 1.3 or later. If a CPU Unit with unit version
1.2 or earlier is mounted, an 1/O bus error will occur and the system will not

operate.
Name Model number Contents

1 | Duplex Unit CS1D-DPL0O2D The Duplex Unit is the Unit that controls duplex system operation. It
(Especially for a monitors for errors and switches operation when an error occurs.
IIZE)upIix CI:US D:JarInI/O This Duplex Unit can be replaced online.

xpansion System) This Duplex Unit cannot be used in a Duplex CPU, Single 1/0
Expansion System.

2 | CPU Units for Duplex | CS1D-CPU65H CPU Units for Duplex CPU System are designed especially for a
CPU Systems (Unit | CS1D-CPU67H Duplex CPU System. Two CPU Units of the identical model are
version 1.3 or later) CS1D-CPUBSP mounted.

CS1D-CPUE7P CPU Units with unit version 1.3 or later are required.
These CPU Units cannot be used in a Single CPU System.
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Name

Model number

Contents

3 | CS1D Power Supply
Units

CS1D-PA207R
CS1D-PD024
CS1D-PD025

CS1D Power Supply Units are designed especially for a Duplex
System. Two Power Supply Units are mounted to a CPU Rack,
Expansion Rack, or Long-distance Expansion Rack for a duplex
power supply configuration. When not configuring a duplex power
supply, only one Power Supply Unit is mounted.

4 | CPU Backplane for
Duplex CPU Systems
(Especially for a
Duplex CPU, Dual I/O
Expansion System)

CS1D-BC042D

A CPU Backplane for Duplex CPU System is used in a Duplex CPU
System. It allows the mounting of Duplex CPU Units, Duplex Power
Supply Units, and Duplex Communications Units, as well as online
Unit replacement and online Duplex Unit replacement.

These Backplanes cannot be used as Backplanes for Long-dis-
tance Expansion Racks.

5 |[CS1D I/O Control
Unit (Especially for a
Duplex CPU, Dual IO
Expansion System)

CS1D-IC102D

These Units are required to create a Duplex CPU, Dual I/O Expan-
sion System. The Connecting Cables can be duplexed by using two
of these Units.

These 1/0 Control Units cannot be used in a Duplex CPU, Single
I/O Expansion System.

4) CS1D-BC052 CPU

Note When using a Memory Card in Duplex Mode, mount it in the active CPU Unit.
(Duplex Memory Card operation is not possible.) Duplex EM File Memory
operation is possible.

CS1D CPU Rack for a Duplex CPU, Single I1/0 Expansion System

1) CS1D-DPLO1

Backplane for Duplex CPU
Systems (See note.)

Duplex Unit

2) CS1D-

CPUBSH/67H/B5P/67P 3) c51p-PA207R

CPU Units for Duplex
CPU Systems

CS1D-PD024/025

Power Supply Units

(—/%/—/%
@ f 1Ic 1|C il 1|C | @
1
0
ﬂ CS1D CPU Rack
0
s
& ) DUPLEX S
A maximum of 5 Units can be mounted. t I —
e CS-series Basic I/0 Units Duplex CPU Units Duplex Power
e CS-series Special I/0O Units and CPU Supply Units
Bus Units
Note: C200H Units cannot be mounted.
Name Model number Contents
1 | Duplex Unit CS1D-DPLO1 The Duplex Unit is the Unit that controls duplex system operation. It

(Especially for a Duplex
CPU, Single 1/0O Expan-
sion System)

monitors for errors and switches operation when an error occurs.

This Duplex Unit cannot be used in a Duplex CPU, Dual I/0O Expan-
sion System.

2 | CPU Units for Duplex
CPU Systems

CS1D-CPU65H
CS1D-CPU67H
CS1D-CPUB5P
CS1D-CPU67P

CPU Units for Duplex CPU System are designed especially for a
Duplex CPU System. Two CPU Units of the identical model are
mounted.

These CPU Units cannot be used in a Single CPU System.
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Name Model number Contents
3 |CS1D Power Supply CS1D-PA207R CS1D Power Supply Units are designed especially for a Duplex Sys-
Units CS1D-PD024 tem. Two Power Supply Units are mounted to a CPU Rack, Expan-
CS1D-PD025 sion Rack, or Long-distance Expansion Rack for a duplex power

supply configuration. When not configuring a duplex power supply,
only one Power Supply Unit is mounted.

4 | CPU Backplane for CS1D-BCO052 A CPU Backplane for Duplex CPU System is used in a Duplex CPU
Duplex CPU Systems System. It allows Duplex CPU Units, Duplex Power Supply Units,
(Especially for a Duplex and Duplex Communications Units to be mounted, and enables
CPU, Single I/0 Expan- online Unit replacement.
sion System) This Backplane cannot be used in a Duplex CPU, Dual I/O Expan-

sion System.

Note When using a Memory Card in Duplex Mode, mount it in the active CPU Unit.
(Duplex Memory Card operation is not possible.) Duplex EM File Memory
operation is possible.

CS1D CPU Rack for a Single CPU System

CS1D-BC082S
CPU Backplane
for Single CPU Systems (See note.)

1) CS1D-CPULILIS CPU Unit  2) CS1D-PA207R
for Single CPU Systems CS1D-PD024/025

\ Power Supply Units

® f i i ][ |¢ ] ][ 1| 1| ®
R N 2
ﬂ CS1D CPU Rack
0
& - ©
—— e ——
A maximum of 8 Units can be mounted. [ |
o CS-series Basic 1/0 Units Duplex Power
e CS-series Special I/0 Units and CPU Bus Units Supply Units
Note: C200H Units cannot be mounted.
Name Model number Contents
1 | CPU Units for Single CS1D-CPU42S These CPU Units are designed especially for a Single CPU System.
CPU Systems CS1D-CPU44S These CPU Units cannot be used in a Duplex CPU System.
CS1D-CPU6B5S
CS1D-CPU6B7S
2 |CS1D Power Supply CS1D-PA207R CS1D Power Supply Units are designed especially for a CS1D Sys-
Units CS1D-PD024 tem. Two Power Supply Units are mounted to a CPU Rack, Expan-
CS1D-PD025 sion Rack, or Long-distance Expansion Rack for a duplex power
supply configuration. When not configuring a duplex power supply,
only one Power Supply Unit is mounted.
3 | CPU Backplane for Sin- | CS1D-BC082S This CPU Backplane is designed for a Single CPU System and does
gle CPU Systems not support Duplex CPU Units. It does support Duplex Power Supply
Units, Duplex Communications Units, and online Unit replacement.

CS1D CPU Rack and CS1D Expansion Racks for a Duplex CPU, Dual I/O Expansion System
The CS1D Expansion Racks in a Duplex CPU, Dual I/O Expansion System
are specifically for this system configuration. Use the following Expansion
Backplanes and /O Interface Units, which are specifically for the Duplex CPU,
Dual I/0 Expansion System.

10
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Name Model number Contents
Expansion Backplane Sup- CS1D-BI082D This Expansion Backplane is used in a Duplex CPU System, Dual
porting Online Replacement I/0O Expansion System. It allows the mounting of Duplex Power Sup-
(Especially for a Duplex CPU, ply Units and Duplex Communications Units, as well as online Unit
Dual I/O Expansion System) replacement and online addition of Units and Backplanes.

This Backplane cannot be used in a Duplex CPU, Single 1/0 Expan-
sion System or Single CPU System.

This Backplane cannot be used for a Long-distance Expansion

Rack.
CS1D I/O Interface Unit CS1D-11102D These Units are required to create a Duplex CPU, Dual I/0 Expan-
(Especially for a Duplex CPU, sion System. The Connecting Cables can be duplexed by using two
Dual I/O Expansion System) of these Units.

These 1/0O Control Units cannot be used in a Duplex CPU, Single 1/0
Expansion System or Single CPU System.

CS1D-1C102D 1/0O Control Units
(See note.)

CS1D-BC042D CPU
Backplane (see note) for
Duplex CPU Systems ———np

CS1D-DPL02D CS1D-CPULICIH/P CPU Units
Duplex Unit for Duplex CPU Systems
(See note.) (unit version 1.3 or later)

CS1D CPU Rack

A

CS1W-CNLICI3
CS1 Connecting Cables

Up to 3 Units can be mounted.\I

e CS1 Basic I/O Units N
e CS1 Special I/0O Units and CS1D-PA/PDLILILIL]

CPU Bus Units Power Supply Units
Note: C200H Units cannot be

CS1D-BI082D Expansion Backplane mounted.

supporting online addition/removal

(See note.) n
Cs1D
Expansion
12 m max. ! Rack
- B —
CSTW-CNLILS Up to 7 Racks total
CS1D
CS1D-BI082D —» ' ' Expansion
Rack
CS1D
Expansion
Rack
v CS1D
I I Expansion
Rack
/ I "N i
Up to 7 Unit b ted.
CS1D-11102D - CS1 Basic IO Units
I/O Interface Units . 381 Special 1/0 Units and CPU Bus CS1D-PA/PDLICILIL]
i -
(See nOte') NotneI:SCZOOH Units cannot be mounted. Power Supply Units

Note These Units are for use in a Duplex CPU, Dual I/0O Expansion System only.
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CS1D CPU Rack and CS1D Expansion Racks for a Duplex CPU, Single I/O Expansion System
The same kind of CS1D Expansion Rack is used in both the Duplex CPU Sin-
gle I/O Expansion Systems and Single CPU Systems. Use the following
CS1D Expansion Backplane, which is specifically for the CS1D System.

CS1D-BC052 CPU
Backplane for

Duplex CPU Systems

Name

Model number

Contents

CS1D Expansion
Backplane (sup-
ports online Unit
replacement)

CS1D-BI092 This Backplane must be used for any
Expansion Racks in a CS1D Duplex Sys-
tem. It enables Duplex Power Supply Units,
Duplex Communications Units, and online
Unit replacement. It is also used as the
Backplane for a Long-distance Expansion
Rack.

This Backplane cannot be used in a Duplex

CPU, Dual I/O Expansion System.

CS1D-BC082S CS1D-CPULIS

CS1D-CPULIOH/P CPU Unit for
X PU Backpl
CS1D-DPLO CPU Units for CPY Backplane Single CPU Systems
- for Single CPU Systems
Duplex Unit Duplex CPU Systems .

A4

“Fcsiw-eNis
CS-series Connecting

Cable
CS1D-BI092
Expansion Backplane

12 m max.

L

L 1

Maximum of 5 Units can be mounted.

* CS-series Basic I/0 Units

* CS-series Special I/0 Units and CPU
Bus Units

Note: C200H Units cannot be mounted.

<

CS1W-CNLILI3

CS1D-BI092 —»

1

l.....

12

| ] '\T
Maximum of 9 Units can be mounted.

* CS-series Basic I/0 Units

* CS-series Special I/0 Units and CPU
Bus Units

Note: C200H Units cannot be mounted.

CS1D-PA/PDLICICIC]
Power Supply Units

CS1D CPU Rack

U

! :

| Maximum of 8 Units can be mounted.
| * CS-series Basic I/0 Units
* CS-series Special I/0 Units and CPU
Bus Units
o Note: C200H Units cannot be mounted.

CS1D-PA/PDLICIC]
Power Supply Units

CS1D
Expansion
Rack
The maximum number of Expansion Racks is as follows:
CS1D-CPUB6[IH/P/S: Up to 7 Racks total

CE?S“’ _ CS1D-CPU44S: Up to 3 Racks total
apansion | S1D-CPU42S: Up to 2 Racks total

CS1D
Expansion
Rack

CS1D
Expansion
Rack

CS1D-PA/PDLILICIC]
Power Supply Units




System Configuration Section 1-2

CS1D CPU Rack + CS1D Long-distance Expansion Racks for a Duplex CPU Single I/O Expansion
System or Single CPU System

CS1D-BC052 CPU
Backplane for

Duplex CPU Systems

The same Backplanes for Long-distance Expansion Racks are used in both
Duplex CPU Single 1/0 Expansion Systems and Single CPU Systems. Use
the following CS1D Expansion Backplane, which is specifically for the CS1D

System.
Name Model Number Contents
CS1D Expansion CS1D-BI092 This Backplane must be used for any Long-
Backplane (sup- distance Expansion Racks in a CS1D
ports online Unit Duplex System. It enables duplex Power
replacement) Supply Units, duplex Communications
Units, and online Unit replacement.

Note An I/O Control Unit (CS1W-IC102) is mounted only to the CPU Rack.

CS1D-CPULILH/P

s o ctems CS1D-BC082S CS1D-CPULITIS
uplex ySIéMS cpy Backplane for  CPU Unit for

Single CPU Systems  Single CPU Systems
v

CS1D 3
CcPU 5
Rack 1 O

CS1D-DPLO1
Duplex Unit

S T
/ L — : : Maximum of 8 Units can be mounted.
CS1W-IC102 A i of 4 U oan bs mourtsc. §| °CSseries Basic O Units 50 m max.
1/0 Control Unit © &5-series Basie /O Units  CS-series Special I/0 Units and CPU Bus Units
* gffﬁ:\‘;’: Special 0 Units and CPU - CS 1 D'PA/PDDD.D Il Note: C200H Units cannot be mounted.
Note: C200H Units cannot be mounted.  POWEF Supply Units 11
I 1
< CV500-CNLI2 .
CV-series Connecting :: The maximum number
Cable " of Expansion Racks is
1 as follows:
e o CS1D-CPUBLIH/S:
Series Al === ——— - ----—--------- -~ Up to 7 Racks total
Series B CS1D-CPU44S:
cs1D-Bl0o92 | CS1W-II102 CS1D-PA/PDLICIC] Up to 3 Racks total
Expansion CS1D-CPU42S:
Backplane csiD CS1D-BI092 Up to 2 Racks total 7]
| ST Long- CSTW-11102
50 m max. “ Expansion 1/O Interface Unit  cs1D-PA/PDLICIC]
| I Rack
Cs1D CS1D
os1D-8l092 — >/ ] dnce I Gitence
' l lI:E;(pinsiv:Jn ' l Expansion
acl Rack
cvso0-cNT2 ——— — |
CS1D CS1D
Long- Long-
I distance I d?s?gnce
l l Expansion l l Expansion
Rack Rack
Cs1D CS1D
Long- Long-
I distance I d?sTgnce
l Expansion ' l Expansion
v 1 Rack Rack _  y-—
e — |
i i s CV500-TEROT
« CS-series Special /0 Units and CPU CV500-CNICJ2  Terminator
%ﬁ?gggfm Neter GB0PH Unktscamn e mourod.
|
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Specifications Section 2-1

2-1 Specifications

2-1-1 Individual Specifications

CS1D CPU Units

Item Specifications
Duplex CPU Systems Single CPU Systems

Model number CS1D- CS1D- CS1D- CS1D- CS1D- CS1D-
CPU65H CPU67H CPU42S CPU44S CPUB5S CPU67S

Number of I/O points 5,120 points 960 points 1,280 points | 5,120 points

(Number of Expansion (7 Racks) (2 Racks) (3 Racks) (7 Racks)

Racks)

User program capacity 60 Ksteps 250 Ksteps 10 Ksteps 30 Ksteps 60 Ksteps 250 Ksteps

(See note.)

Data Memory 32 Kwords

Extended Data Memory |32 Kwords x |32 Kwords x |32 Kwords x 1 bank 32 Kwords x | 32 Kwords x
3 banks 13 banks EO_OOOOO to E0_32767 3 banks 13 banks
E0_00000 to |EO0_00000 to E0_00000 to |EO0_00000 to
E2_32767 EC_32767 E2_32767 EC_32767

Current consumption 5V DCat0.82 A 5V DCat0.79 A 5V DCat0.82 A

(provided from CS1D

Power Supply Unit)

Note The number of steps in a program is not the same as the number of instruc-
tions. Depending on the instruction, anywhere from one to seven steps may
be required. For example, LD and OUT require one step each, but MOV(021)
requires three steps. The total number of steps must not exceed the program
capacity indicated in the above table. Refer to 9-5 Instruction Execution Times
and Number of Steps for the number of steps required for each instruction.

Duplex Unit Required for Duplex CPU System

Item

Specifications

Model number

CS1D-DPLO1
(for a Duplex CPU, Single 1/0
Expansion System)

CS1D-DPLO2D
(for a Duplex CPU, Dual I/O
Expansion System)

Number mounted

One Duplex Unit.

One Duplex Unit.

Current consumption
(provided from CS1D

Power Supply Unit)

5VDC, 0.55A

(with CS1D-BC052 CPU
Backplane for Duplex CPU
System)

5V DC, 041 A
(Duplex Unit only)
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Section 2-1

2-1-2 Duplex Specifications

System Configuration and Basic Functions

Inner Boards

Inner Boards cannot be used in a Duplex CPU System except for in the Process-
control CPU Units (CS1D-CPULICIP), which have a built-in CS1D-LCBO05D Loop
Control Board that cannot be removed.

Single CPU Systems

CS-series Inner Boards can be mounted in CPU Units for Single CPU Systems,
but must be CS1W-LCCBO01/05 Loop Control Boards with unit version 1.5 or
later.

Item Specifications Reference
Functional The following CPU Units are equivalent in terms of basic functions (I/O points, | 3-1-7 Duplex CPU Sys-
equivalence |program capacity, DM capacity, and instruction execution speed). tem Restrictions
gfs‘ix'at'g%u CS1D-CPU67H: Equivalent to CS1H-CPU67H. Appendix E Precau-
Units CS1D-CPU65H: Equivalent to CS1H-CPUB5H. tions in Replacing CS1-

s : H PLCs with CS1D
CS1D-CPU42S: Equivalent to CS1G-CPU42H. PLCs
CS1D-CPU44S: Equivalent to CS1G-CPU44H.

CS1D-CPUB5S: Equivalent to CS1H-CPUB5H.
CS1D-CPU67S: Equivalent to CS1H-CPUG7H.
Mountable Duplex CPU Systems 1-2-1 CS1D Duplex

Systems

In a this system, two CS1D CPU Units (CS1D-CPU65H/67H/65P/67P, unit ver-
sion 1.3 or later), two (or one) CS1D Power Supply Units, and one CS1D-
DPL02D Duplex Unit are mounted to a CS1D-BC042D Backplane.

Duplex CPU, Single I/0 Expansion Systems

In a Duplex CPU System, two CS1D CPU Units (CS1D-CPU65H/67H/65P/67P,),
two (or one) CS1D Power Supply Units, and one CS1D-DPLO1 Duplex Unit are
mounted to a CS1D-BC052 Backplane.

Single CPU Systems

In a Single CPU System, one CS1D CPU Unit (C1D-CPULILIS), two (or one)
CS1D Power Supply Units, and one Duplex Unit are mounted to a CS1D CS1D-
BCO082S Backplane.

Mountable CS-series Basic I/0 Units, CS-series Special I/0 Units, CS-series CPU Bus 1-2-1 CS1D Duplex
Units Units Systems

C200H Basic I/0 Units, C200H Group-2 Multipoint I/O Units, and C200H Special

I/0O Units cannot be mounted.
System con- | The following system configurations are possible: 1-2 System Configura-
figuration Duplex CPU, Dual I/O Expansion Systems tion
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Item Specifications Reference

Duplex CS1D | Duplex Mode A Duplex CPU System can be operated in either of the fol- | 1-2-1 CS1D Duplex

CPU Units lowing two modes: Systems

(Supported Duplex Mode (DPL)

only in Duplex The system operates with CS1D CPU Units and CS1D

CPU Sys- Power Supply Units in duplex status.

tems) Simplex Mode (SPL)

The system operates with just a single CS1D CPU Unit.

Operation of the two
CS1D CPU Units in
Duplex Mode

Hot standby method: One of the two CS1D CPU Units
actually controls operations, and the other is on standby
as a backup. The two CS1D CPU Units have the same 1/O
memory, and parameters (PLC Setup, I/O tables, etc.),
and both run the same user’s program.

Their operation differ in the following points:

The active CPU Unit executes I/O refreshing and all event
servicing.

The standby CPU Unit handles file accessing (read only)
and FINS command execution event servicing (read only).

3-1-1 Duplex CPU Sys-
tems

Operation switching
errors

Power interruptions
(CPU operation set-
ting switch: NO
USE), CPU errors,

If any of the errors listed on the left
occur in the active CPU Unit, stop-
ping operation, the standby CPU
Unit automatically switches to active

status and takes over control. At the
same time, the mode is switched to
Simplex Mode. The CPU Unit where
the error occurred can be replaced
without stopping system operation.

Note A fatal Inner Board error
applies only to Process-con-
trol CPU Units.

memory errors, pro-
gram errors, cycle
time overrun errors,
FALS executions,
fatal Inner Board
errors

3-1-2 Errors Causing
Operation to Switch to
the Standby CPU Unit

Duplex errors

If either of the errors listed on the
left occurs in Duplex Mode, the
active CPU Unit remains the same
and operation is switched to Sim-
plex Mode.

Duplex bus errors

Duplex verification
errors

3-1-3 Duplex Errors

Automatic recovery
to duplex operation

After operation has been switched from Duplex Mode to
Simplex Mode as a result of any of the operation switching
errors listed above, operation is automatically returned to
Duplex Mode when it is determined that the cause of the
error has been cleared. Automatic recovery to duplex
operation must first be enabled in the PLC Setup. (The
recovery can be repeated up to ten times.)

3-1-4 Automatic Recov-
ery to Duplex Opera-
tion by Self-diagnosis

Hardware condi-
tions for the two
CS1D CPU Units in

Identical models must be used for the two CS1D CPU
Units.

3-1-1 Duplex CPU Sys-
tems

Duplex Mode
Software conditions | The same user program areas must be used. 3-1-1 Duplex CPU Sys-
for the two CS1D tems

CPU Units in Duplex
Mode

The same parameter areas (PLC Setup, etc.) must be
used.

The same Inner Board data must be used (Process-con-
trol CPU Units only).

Only the functions that can be executed by both CPU
Units can be used (when the unit versions of the CPU
Units are not the same).

3-1-6 Duplex CPU
Units with Different Unit
Versions

CS1D CPU Unit
online replacement

The CS1D CPU Unit where the error occurred can be
replaced online by turning OFF the power to only that Unit
(i.e., setting the CPU operation switch to NO USE).

11-3 Replacing a CPU
Unit
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Item Specifications Reference
Duplex CS1D | Operation with two | Power is supplied to the Backplane simultaneously by two | 3-2 Duplex Power Sup-

Power Sup- | CS1D Power Supply | CS1D Power Supply Units. (The load for each CS1D ply Units
ply Units Units mounted Power Supply Unit is approximately one half.)
Operation when one | If one CS1D Power Supply Unit breaks down (i.e., if the
CS1D Power Supply | power supply voltage drops), operation is continued using
Unit breaks down only the other one.
Duplex Com- | When two Optical-ring Controller Link Units for duplex communications (H-PCF | Optical Ring Controller
munications | cable: CS1W-CLK12-V1; Gl cable: CS1W-CLK52-V1) are mounted using the Link Units Operation
Units same node address and unit number, and a special cable is used to connect Manual (W370)
them, one of the Units will continue communications even if the other one breaks
down (active-standby Units)
Duplex Ethernet Units 3-3 Duplex Communi-
Two CS1D-ETN21D Ethernet Units are mounted. One is connected to the sec- | cations Units
ondary communications line and the other to the primary communications line, | CS-series CS1D Ether-
thereby increasing reliability of the network (primary/secondary communications | net Unit Operation
lines). Manual (W430)
Duplex Con- | Two Connecting Cables are installed between the CPU Rack and Expansion 3-4 Duplex Connecting
necting Racks. If one Connecting Cable is removed or damaged, operation continues Cables
Cables using the other cable. 11-6 Replacement of
Expansion Units
Online Unit Using the Programming Console, it is possible to mount or remove CS-series 11-4 Online Replace-
replacement | Basic I/O Units, CS-series Special I/O Units, and CS-series CPU Bus Units while | ment of I/O Units, Spe-
using a Pro- | the power is ON and the CPU Unit is operating in any mode (PROGRAM, MON- | cial I/O Units, and CPU
gramming ITOR, or RUN). Bus Units
Devices
Unit Removal | When Unit removal without a Programming Device is enabled in the PLC Setup, | 6-1-3 Tab Pages for
without a Pro- | a Unit can be removed without using the CX-Programmer or a Programming Duplex Settings in the
gramming Console. PLC Setup
Device Note Unit removal without Programming Device is possible only in a CS1D 11-4-5 Online Replace-
Duplex System (Unit Ver. 1.2 or later). After the replacement Unit is ment without a Pro-
mounted, the Online Replacement Completed Bit must be turned ON. gramming Device
Removal/ If the Removal/Addition of Units without a Programming Device function is 6-1-3 Tab Pages for
Addition of enabled in advance, Units can be removed and mounted without CX-Program- | Duplex Settings in the
Units without | mer or Programming Console operations. PLC Setup
aProgram- | Note This function is possible only in a Duplex CPU, Dual I/O Expansion Sys- | 11-4-5 Online Replace-
ming Device tem. ment without a Pro-
gramming Device
Online Addi- |If there is a Duplex Unit error, the Duplex Unit can be replaced during operation. | 11-7 Replacing the
tion of Duplex | The Duplex Unit in which the error occurred can be replaced after turning OFF | Duplex Unit
Unit power to the Unit by setting the DPL USE/NO USE Switch to NO USE.
Note This function is possible only in a Duplex CPU, Dual I/O Expansion Sys-
tem. The PLC operates in simplex mode while the Duplex Unit is being
replaced.
Online Addi- | A new Basic I/0O Unit, Special I/0 Unit, or Expansion Backplane can be added | 7-7 Online Addition of
tion of Units | during operation. to an existing Rack. An operating Rack can be expanded with- | Units and Backplanes
and Back- out stopping the Rack.
planes Note This function is possible only in a Duplex CPU, Dual I/O Expansion Sys-
tem or Duplex CPU, Single 1/0O Expansion System with CPU Units that
have unit version 1.2 or later. Backplanes can be replaced only in a
Duplex CPU, Dual I/0O Expansion System.
Securing Secure cables help prevent Expansion Rack Cables from being disconnected 5-2-6 I/0O Connecting
Expansion accidentally. Cables
Rack Cables
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Specifications with Application Restrictions

Item Specifications Reference
Programming | CX-Programmer CX-Programmer Ver. 3.L] or lower: The Duplex CPU Sys- | 2-6-2 Precautions
Device oper- tem uses the CS1D-CPULIH, so select “CS1H-H” as the | when Connecting Pro-

ating restric-
tions

device type. This version does not support Single CPU
Systems.

CX-Programmer Ver. 4.0 or higher: The Duplex CPU Sys-
tem uses the CS1D-CPULI[IH, so select “CS1D-H” or
“CS1H-H” as the device type. The Single CPU System
uses the CS1D-CPULILIS, so select “CS1D-S” as the
device type.

Cable connection: Connect to the peripheral port or RS-
232C port of the active CPU Unit.

Note If a CX-Programmer is connected to the standby
CPU Unit in a Duplex CPU System, write process-
ing from the CX-Programmer cannot be executed.

Programming Con- | Cable connection: Connect to peripheral port of active

sole CPU Unit.
(Duplex CPU Sys- | If a Programming Console is connected to the standby
tems only) CPU Unit, write processing from the Programming Con-

sole cannot be executed.

gramming Devices to
Duplex CPU Systems

Applications
constantly
connected to

When a constant monitoring system, such as a PT or personal computer appli-
cation, is connected to the CPU Unit's RS-232C port, an RS-232C/RS-422

6-2-11 CPU Duplex Tab
Page

Adapter can be used to connect to both the active and standby CS1D CPU Appendix F Connect-
BS-232C port | Units. ing to the RS-232C
in Duplex Set the standby CPU Unit's RS-232C port setting in the PLC Setup so that it Port on the CPU Unit
CPU Systems | cannot be used independently.
Restrictions | When writing to a Memory Card, the same data is written to not only the Memory | 2-5-1 File Memory
on Memory Card mounted in the active CPU Unit, but also to the one mounted in the Functions in Duplex
Card func- standby CPU Unit. CPU Systems
tions Note In the PLC Setup, duplex operation must be enabled for Memory Cards.
(Duplex CPU

Systems only)

Note No processing is executed during duplex initialization to match the data
on the Memory Cards mounted in the active and standby CPU Units even
if the data is not the same. Therefore, before enabling duplex operation
for Memory Cards, make sure that the contents are the same for both of
the Memory Cards.

When EM File Memory is set for duplex operation, processing is exe-
cuted to match the contents of EM File Memory in both CPU Units. It is
not necessary to enable duplex operation for Memory Cards in the PLC
Setup.

Note
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Item Specifications Reference
Restrictions | The CS1D CPU Units for Duplex CPU Systems do not support any interrupt 3-1-7 Duplex CPU Sys-

on interrupts

(Duplex CPU
Systems only)

functions.

Power OFF interrupt tasks, scheduled interrupt tasks, 1/O interrupt tasks, and
external interrupt tasks cannot be used in either Duplex or Simplex Mode. Inter-
rupt control instructions (MSKS, MSKR, and CLI) are executed as NOPs.

Restrictions
on I/O refresh
methods
(Duplex CPU
Systems only)

No restrictions. Cyclic refreshing
Refreshing by 1/O refresh instruction (IORF(097))

Refreshing by CPU Bus Unit immediate refresh instruction
(DLINK(226))

Cannot be used in
Duplex CPU Sys-
tems (disabled).

Immediate refresh option

Immediate refresh option “I” will be not be used even if it is
specified.

Restrictions
on CPU pro-
cessing
modes
(Duplex CPU
Systems only)

Only Normal Mode can be used in Duplex CPU Systems. Parallel Processing
Mode and Peripheral Servicing Priority Mode cannot be used.

Restrictions
on back-
ground exe-
cution

(Duplex CPU
Systems only)

Background execution of text string instructions, table data instructions, and data
shift instructions cannot be used in Duplex CPU Systems.

Accuracy of
timer instruc-

* (10 ms + cycle time)
If a timer instruction is being executed when operation is switched from duplex to

tem Restrictions

Appendix E Precau-
tions in Replacing CS1-
H PLCs with CS1D
PLCs

CPU Systems

tEi)O”SI in cpy | Simplex, the error in the timer in the first cycle after switching may exceed the
S;/Jé)t:r):ws normal time. In this case, the timer accuracy will be as follows:
TIM, TIMX, TIMH(015), TIMHX(551), TTIM(087), TTIMX(555), TIML(542),
TIMLX(553), MTIM(543), MTIMX(554), TIMW(813), TIMWX(816), TMHW(815),
TMHWX(817): = (10 ms + cycle time) £ 10 ms or less
TMHH(540), TMHHX(552): + (10 ms + cycle time) £ 20 ms or less
PV refresh- | TIM, TIMX, TIMH(015), TIMHX(551), TMHH(540), TMHHX(552), TTIM(087), 3-1-7 Duplex CPU Sys-
ing in Duplex | TTIMX(555): tem Restrictions
CPU gyg- The timer PV is not refreshed when the timer instruction is jumped for JMP, Appendix E Precau-
tems during | G MP, or CJPN-JME. The PV will be refreshed for the entire period it was tions in Replacing CS1-
timer Instruc- | iymped the next time it is executed (i.e., the next time it is not jumped). (With H PLCs with CS1D
jtljonqgé?i oro- CS1-H CPU Units, the PV for these timers were refreshed even when jumped.) | PLCs
gram sec- TIMW(813), TIMWX(816), TMHW(815), TMHWX(817):
tions or in When the input condition for BPRG is OFF, or when the block program is tempo-
stopped block | rarily stopped by BPPS, the timer PV is not refreshed. (With the CS1-H CPU
program sec- | Units, the PV for these timers were refreshed each cycle.)
tion (Differ-
ences from
CS1-H.)
Clock function | Synchronized with active CPU Unit.
in Duplex

2-1-3 Common Specifications other than Duplex Specifications

Item

Specifications

Reference

Control method

Stored program

1/0 control method

Cyclic scan and immediate processing (by IORF only)
are both supported.

Programming

Ladder diagram
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Item

Specifications

Reference

CPU processing mode

Duplex CPU Systems: Normal Mode only

Note Parallel Processing Mode and Peripheral Servic-
ing Priority Mode cannot be used.

Single CPU Systems: Normal Mode, Parallel Processing
with Asynchronous Memory Access Mode, Parallel Pro-
cessing with Synchronous Memory Access Mode, and
Peripheral Servicing Priority Mode can be used.

Instruction length

1 to 7 steps per instruction

9-5 Instruction Execution
Times and Number of Steps

Number of ladder instructions

Duplex CPU Systems: Approx. 440 (3-digit function
codes)

Single CPU Systems: Approx. 470

Instruction Basic instruc- | 0.02 us min.

execution tions

times Special 0.06 us min.
instructions

9-5 Instruction Execution
Times and Number of Steps

Overhead processing time

Duplex CPU Systems: 1.9 ms
Single CPU Systems: 0.5 ms (Normal Mode)
0.4 ms (Parallel Processing Mode)

9-4-2 Cycle Time Overview

Number of Expansion Racks

7 max. (CS1D Expansion Racks)

(C200H Expansion I/O Racks and SYSMAC BUS
Remote I/O Slave Racks cannot be connected.)

2-2-2 Expansion Racks

288 (cyclic tasks: 32; extra cyclic tasks: 256)

Extra cyclic tasks can be executed each cycle, just like
cyclic tasks, making a total of 288 tasks that can be exe-
cuted each cycle.

Cyclic tasks are executed each cycle and are controlled
with TKON(820) and TKOF(821) instructions.

Number of Duplex CPU

Tasks Systems
Single CPU
Systems

288 (cyclic tasks: 32; interrupt tasks: 256)

Interrupt tasks can be executed each cycle, just like cyclic
tasks, making a total of 288 tasks that can be executed
each cycle.

Cyclic tasks are executed each cycle and are controlled
with TKON(820) and TKOF(821) instructions.

The following 4 types of interrupt tasks are supported:
Power OFF interrupt task (1 max.), scheduled interrupt
tasks (2 max.), I/O interrupt tasks (32 max.), and external
interrupt tasks (256 max.).

Programming Manual (W394)

Starting subroutines from mul-
tiple starts

Supported (by global subroutines).

Programming Manual (W394)
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Item Specifications Reference
CIO I/0 Area 5,120: CIO 000000 to CIO 031915 (320 words from CIO | Input bits The CIO Area
(Core 1/0) 0000 to CIO 0319) Output bits can be used
Area The setting of the first word can be changed from the 3 as work bits if
8-31/0 Area | ine pit
default (CIO 0000) so that CIO 0000 to CIO 0999 can be € bits are
used. not used as
I/O bits are allocated to Basic I/0O Units (CS-series Basic shown here.
I/0O Units).
Data Link 3,200 (200 words): CIO 10000 to CIO 119915 (words 8-5 Data Link
Area CIO 1000 to CIO 1199) Area
Link bits are used for data links and are allocated to Units
in Controller Link Systems.
CPU Bus Unit | 6,400 (400 words): CIO 150000 to CIO 189915 (words 8-6 CPU Bus
Area CIO 1500 to CIO 1899) Unit Area
CPU Bus Unit bits can be used to store the operating sta-
tus of CPU Bus Units.
(25 words per Unit, 16 Units max.)
Special I/0 15,360 (960 words): CIO 200000 to CIO 295915 (words | 8-8 Special
Unit Area CIO 2000 to CIO 2959) I/O Unit Area
Special I/0O Unit bits can be allocated to CS-series Spe-
cial I/0 Units.
(10 words per Unit, 96 Units max.)
Inner Board 1,600 (100 words): CIO 190000 to CIO 199915 (words 8-7 Inner
Area (Pro- CIO 1900 to CIO 1999) Board Area
cess-control | |nner Board bits can be allocated to Inner Boards. (100
CPU Units I/0 words max.)
and Single

CPU Systems
only)

ClO

(Core 1/0)
Area, contin-
ued

CS-series
DeviceNet
Area

9,600 (600 words): CIO 320000 to CIO 379915 (words
ClO 3200 to CIO 3799)

CS-series DeviceNet Area bits are allocated to Slaves
according to CS1W-DRM21(-V1) DeviceNet Unit remote
I/0O communications.

Fixed Allocations 1 | Output: 3200 to 3263

Input: 3300 to 3363

Output: 3400 to 3463
Input: 3500 to 3563

Output: 3600 to 3663
Input: 3700 to 3763

Fixed Allocations 2

Fixed Allocations 3

The following words are allocated in the Master even
when fixed allocations are used for the remote I/O com-
munications Slave functions of a CS-series DeviceNet
Unit (CS1W-DRM21(-V1)).

Item To Slave To Master
Fixed Allocations 1 | Output: 3370 | Input: 3270
Fixed Allocations 2 | Output: 3570 |Input: 3470
Fixed Allocations 3 | Output: 3770 |Input: 3670

8-4 CS-series
DeviceNet
Area

24




Specifications

Section 2-1

Item

Specifications

Reference

ClO

(Core 1/0)
Area, Work
Areas

Internal I/O
Area

4,800 (300 words): CIO 120000 to CIO 149915 (words
ClO 1200 to CIO 1499)

37,504 (2,344 words): CIO 380000 to CIO 614315 (words
CIO 3800 to CIO 6143)

These bits in the CIO Area are used as work bits in pro-
gramming to control program execution. They cannot be
used for external I/O.

8-3 I/O Area

Work Area

8,192 bits (512 words): W00000 to W51115 (W00O to
W511)

These bits are used to control the programs only. (I/O
from external I/O is not possible.)

When using work bits in programming, use the bits in the
Work Area first before using bits from other areas.

8-9 Work Area

Holding Area

8,192 bits (512 words): HO0000 to H51115 (HO0O0 to
H511)

Holding bits are used to control the execution of the pro-
gram, and maintain their ON/OFF status when the PLC is
turned OFF or the operating mode is changed.

8-10 Holding Area

Auxiliary Area

Read only: 7,168 bits (448 words): AO0000 to A44715
(words A000 to A447)

Read/write: 8,192 bits (512 words): A44800 to A95915
(words A448 to A959)

Auxiliary bits are allocated for specific functions.

Functions: 8-11 Auxiliary
Area

Addresses: Appendix B Auxil-
iary Area Allocations

Temporary Relay (TR) Area

16 bits (TRO to TR15)

Temporary bits are used to temporarily store the ON/OFF
execution conditions at program branches.

8-12 TR (Temporary Relay)
Area

Timer Area

4,096: TO00O to T4095 (used for timers only)

8-13 Timer Area

Counter Area

4,096: C0000 to C4095 (used for counters only)

8-14 Counter Area

Data Memory (DM) Area

32 Kwords: D00000 to D32767

Used as a general-purpose data area for reading and
writing data in word units (16 bits). Words in the DM Area
maintain their status when the PLC is turned OFF or the
operating mode is changed.

Special I/0 Unit DM Area: D20000 to D29599 (100 words
x 96 Units)
Used to set parameters for Special 1/0 Units.

CPU Bus Unit DM Area: D30000 to D31599 (100 words x
16 Units)

Used to set parameters for CPU Bus Units.

Inner Board DM Area: D32000 to D32099

Used to set parameters for Inner Boards (Single CPU
Systems or Process-control CPU Units only).

8-15 Data Memory (DM) Area

Extended Data Memory (EM)
Area

32 Kwords per bank, 13 banks max.: EO_00000 to
EC_32767 max. (Not available on some CPU Units.)

Used as a general-purpose data area for reading and
writing data in word units (16 bits). Words in the EM Area
maintain their status when the PLC is turned OFF or the
operating mode is changed.

The EM Area is divided into banks, and the addresses
can be set by either of the following methods.

Changing the current bank using the EMBC(281) instruc-
tion and setting addresses for the current bank.

Setting bank numbers and addresses directly.

EM data can be stored in files by specifying the number
of the first bank.

8-16 Extended Data Memory
(EM) Area
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Index Registers

IRO to IR15

One register is 32 bits (2 words).

be used independently by each task.

Store PLC memory addresses for indirect addressing.

Index registers can be set to be shared by all tasks or to

8-17 Index Registers

Data Registers

DRO to DR15
isters when addressing words indirectly.

be used independently by each task.

Used to offset the PLC memory addresses in Index Reg-

Data registers can be set to be shared by all tasks or to

8-18 Data Registers

Task Flags

32 (TK0000 to TK0031)

Task Flags are read-only flags that are ON when the cor-
responding cyclic task is executable and OFF when the
corresponding task is not executable or in standby status.

8-19 Task Flags

Trace Memory

4,000 words (trace data: 31 bits, 6 words)

Programming Manual (W394)

File Memory Memory Cards: Compact flash memory cards can be Programming Manual (W394)
used (MS-DOS format).
EM file memory: The EM Area can be converted to file
memory (MS-DOS format).
Functions
Function Specifications Reference

Constant cycle time

1 t0 32,000 ms (Unit: 1 ms)

Note When Parallel Processing Mode is used in a Single
CPU System, the cycle time for executing instruc-
tions is constant.

Cycle time: 9-4 Computing the
Cycle Time

Constant cycle time: Programming
Manual (W394)

Cycle time monitoring

Possible (Unit stops operating if the cycle is too long):
10 to 40,000 ms (Unit: 10 ms)
Note When Parallel Processing Mode is used in a Single

CPU System, the cycle time for executing instruc-
tions is monitored.

CPU Unit operation will stop if the peripheral servicing
cycle time exceeds 2 s (fixed).

Cycle time: 9-4 Computing the
Cycle Time

Constant cycle time: Programming
Manual (W394)

I/O refreshing

Duplex CPU Systems: Cyclic refreshing, refreshing by
IORF (097).

Single CPU Systems: Cyclic refreshing, refreshing by IORF
(097), immediate refreshing

IORF(097) refreshes I/O bits allocated to Basic /O Units
and Special I/0 Units.

The CPU BUS UNIT I/O REFRESH (DLNK(226)) instruc-
tion can be used to execute cyclic refreshing of bits allo-

cated to CPU Bus Units.

I/O refreshing: 9-4 Computing the
Cycle Time

I/O refreshing method: Program-
ming Manual (W394)

Timing of special
refreshing for CPU
Bus Units

Data links for Controller Link Units and SYSMAC LINK
Units, remote 1/O for DeviceNet Units, and other special
refreshing for CPU Bus Units is performed at the 1/O refresh
period and when the CPU BUS UNIT I/O REFRESH
(DLNK(226)) instruction is executed.

9-1-3 I/O Refreshing and Peripheral
Servicing

I/O memory holding
when changing oper-
ating modes

Depends on the ON/OFF status of the IOM Hold Bit in the
Auxiliary Area.

I/O memory: SECTION 8 Memory
Areas

Holding memory areas when
changing operating modes: Pro-
gramming Manual (W394)

Holding I/O memory: 8-2-3 Data
Area Properties

Load OFF

All outputs on Output Units can be turned OFF when the
CPU Unit is operating in RUN, MONITOR, or PROGRAM
mode.

Programming Manual (W394)
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Function Specifications Reference

Input response time
setting

Time constants can be set for inputs from Basic I/0 Units.
The time constant can be increased to reduce the influence
of noise and chattering or it can be decreased to detect
shorter pulses on the inputs.

Input response time: 9-4-8 I/O

Response Time

Input response settings: Program-

ming Manual (W394)

Startup mode setting

Supported

The CPU Unit will startin RUN mode if the PLC Setup is set
to use the Programming Console mode (default) and a Pro-
gramming Console is not connected.

Programming Manual (W394)
6-1 Overview of PLC Setup

Flash memory

The user program and Parameter Area data (e.g., PLC
Setup) are always backed up automatically in flash mem-
ory.

Memory Card func-
tions (Accessed only
for Memory Card
mounted in active
CPU Unit of Duplex
CPU System.)

Automatically reading pro- Supported. 2-5 File Memory

grams (autoboot) from the Programming Manual (W394)
Memory Card when the

power is turned ON.

Program replacement dur- | Supported. Programming Manual (W394)

ing PLC operation.

Format in which data is
stored in Memory Card

User program: Program file
format

PLC Setup and other param-
eters: Data file format

1/O memory: Data file format
(binary format), text format,
or CSV format (except pre-
version-1 CS1 CPU Units)

Programming Manual (W394)

Functions for which Memory
Card read/write is supported

User program instructions,
Programming Devices
(including Programming
Consoles), Host Link com-
puters, AR Area control bits,
simple backup operation

Programming Manual (W394)

Filing

Memory Card data and the EM (Extended Data Memory)
Area can be handled as files.

Programming Manual (W394)

Debugging

Control set/reset, differential monitoring, data tracing
(scheduled, each cycle, or when instruction is executed),
storing location generating error when a program error
occurs

Programming Manual (W394)

Online editing

User programs can be overwritten in program-block units
when the CPU Unit is in MONITOR or PROGRAM mode.
This function is not available for block programming areas.
With the CX-Programmer, more than one program block
can be edited at the same time.

Programming Manual (W394)

Program protection

Overwrite protection: Set using DIP switch.
Copy protection: Password set using Programming Device.

Programming Manual (W394)

Error check

User-defined errors (i.e., user can define fatal errors and
non-fatal errors)

The FPD(269) instruction can be used to check the execu-
tion time and logic of each programming block.

FAL and FALS instructions can be used with the CS1-H
CPU Units to simulate errors.

Failure diagnosis: Programming

Manual (W394)

Fatal and nonfatal errors: SECTION

10 Troubleshooting

User-defined errors: Programming

Manual (W394)

Error log

Up to 20 errors are stored in the error log. Information
includes the error code, error details, and the time the error
occurred.

The CPU Unit can be set so that user-defined FAL errors
are not stored in the error log.

Programming Manual (W394)
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Function Specifications Reference

Serial communica-
tions

Built-in peripheral port: Programming Device (including
Programming Console) connections, Host Links, NT Links
Built-in RS-232C port: Programming Device (excluding Pro-
gramming Console) connections, Host Links, no-protocol
communications, NT Links

Serial Communications Board (sold separately): Protocol
macros, Host Links, NT Links

2-6 Programming Devices
Programming Manual (W394)

Clock

Provided on all models. Accuracy: + 30 s/mo. at 25°C
Note a) The accuracy varies with the temperature.

b) Used to store the time when power is turned
ON and when errors occur.

Programming Manual (W394)

Power OFF detection
time

10 to 25 ms (AC power supply)
2 to 5 ms (DC power supply)

9-3 Power OFF Operation

Power OFF detection
delay time

0 to 10 ms (user-defined, default: 0 ms)

Programming Manual (W394)

Memory protection

Held Areas: Holding bits, contents of Data Memory and
Extended Data Memory, and status of the counter Comple-
tion Flags and present values.

Note If the IOM Hold Bit in the Auxiliary Area is turned
ON, and the PLC Setup is set to maintain the IOM
Hold Bit status when power to the PLC is turned
ON, the contents of the CIO Area, the Work Area,
part of the Auxiliary Area, timer Completion Flags
and PVs, Index Registers, and the Data Registers
will be saved.

8-2-3 Data Area Properties

Sending commands to
a Host Link computer

FINS commands can be sent to a computer connected via
the Host Link System by executing Network Communica-
tions Instructions from the PLC.

Remote programming
and monitoring

Host Link communications can be used for remote pro-
gramming and remote monitoring through a Controller Link
System or Ethernet network.

Programming Manual (W394)

Multiple-level commu-
nications

Duplex CPU Systems: 3 levels
Single CPU Systems: 8 levels

Note Communications are possible across up to eight lev-
els only for the Controller Link and Ethernet net-
works (and the CX-Integrator or CX-Net in CX-
Programmer version 4.0 or higher is required to set
the routing tables). Communications are possible
across only up to three communications levels for
the SYSMAC LINK, DeviceNet, and FL-net net-
works.

Storing comments in
CPU Unit

1/0 comments can be stored in the CPU Unit in Memory
Cards or EM file memory.

I/O comments: CX-Programmer
User Manual

Storing comments in CPU Units:
Programming Manual (W394)

Program check

Program checks are performed at the beginning of opera-
tion for items such as no END instruction and instruction
errors.

CX-Programmer can also be used to check programs.

Programming Manual (W394)

Control output signals

RUN output: An internal contact turns ON when the CPU
Unit is operating in RUN or MONITOR mode.

These terminals are provided only on CS1D-PA207R
Power Supply Units.

Programming Manual (W394)

Battery service life

Battery Set: CS1W-BATO1

11-2-1 Battery Replacement

Self-diagnostics

CPU errors (watchdog timer), I/O verification errors, /O bus
errors, memory errors, and battery errors

10-2-4 Errors and Troubleshooting

Other functions

Storage of number of times power has been interrupted.
(Stored in A514.)

9-3 Power OFF Operation

28




Specifications

Section 2-1

2-1-4 General Specifications

Item Specifications
CS1D Power Supply Unit CS1D-PA207R CS1D-PD024 CS1D-PD025
Power supply voltage 100 to 120 V AC/200 to 24V DC 24V DC

240V, 50/60 Hz

Operating voltage range

8510132 V AC/170 to
264 V

19.2t028.8VV DC

19.2t028.8V DC

Power consumption

150 VA max.

40 W max.

60 W max.

Inrush current

100 to 120 V AC: 30 A
max. (cold start at normal
temperatures); 8 ms max.
200t0 240 VAC: 40 A
max. (cold start at normal
temperatures); 8 ms max.
(See note 1.)

30 A max.

30 A max.

Power supply output capacity

5V DC, 7 A (including the
CPU Unit power supply)

5V DC, 4.3 A (including the
CPU Unit power supply)

5V DC, 5.3 A (including the
CPU Unit power supply)

26 VDC,1.3A 26 V DC, 0.56 A 26 VDC,1.3A

Total: 35 W max. Total: 28 W max. Total: 40 W max.
Power supply output terminal Not provided. Not provided. Not provided.
RUN output Contact configu- | SPST-NO Not provided. Not provided.

(See note 3.) |ration

Switch capacity

240 V AC, 2A (resistive
load)

120 V AC, 0.5 A (induction
load)

24 V DC, 2A (resistive
load)

24 V DC, 2 A (induction
load)

Insulation resistance

20 MQ min. (at 500 V DC)
between AC external and
GR terminals (See note 2.)

20 MQ min. (at 500 V DC)
between DC external and
GR terminals (See note 2.)

20 MQ min. (at 500 V DC)
between DC external and
GR terminals (See note 2.)

Dielectric strength

2,300 V AC 50/60 Hz for 1
min between AC external
and GR terminals (See
note 2.)

Leakage current: 10 mA
max.

1,000 V AC 50/60 Hz for 1
min between AC external
and GR terminals (See
note 2.)

Leakage current: 10 mA
max.

1,000 V AC 50/60 Hz for 1
min between DC external
and GR terminals (See note
2.)

Leakage current: 10 mA
max.

1,000 V AC 50/60 Hz for 1
min between DC external
and GR terminals (See note
2.)

Leakage current: 10 mA
max.

Noise immunity

2 kV on power supply line (conforming to IEC61000-4-4)

Vibration resistance

10 to 57 Hz, 0.075-mm amplitude, 57 to 150 Hz, acceleration: 9.8 m/s2 in X,Y,and Z

directions for 80 minutes

(Time coefficient: 8 minutes x coefficient factor 10 = total time 80 min.)

Shock resistance

147 m/s? 3 times each in X, Y, and Z directions (according to JIS 0041)

Ambient operating temperature

0 to 55°C

Ambient operating humidity

10% to 90% (with no condensation)

Atmosphere

Must be free from corrosive gases.

Ambient storage temperature

—20 to 75°C (excluding battery)

Grounding

Less than 100 Q

Enclosure

Mounted in a panel.
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Item

Specifications

CS1D Power Supply Unit

CS1D-PA207R | CS1D-PD024 | CS1D-PD025

Weight Refer to SECTION 2 Specifications, Nomenclature, and Functions.

CPU Rack dimensions 5 slots (CS1D-BC052): 505 x 130 x 153 mm (W x H x D) (See note 4.)

Expansion Rack dimensions 9 slots (CS1D-BI092): 505 x 130 x 153 mm (W x H x D) (See note 4.)

Safety standards Conforms to cULus, NK, Lloyd’s, and EC Directives.

Note 1.

3.
4.

The above inrush current value is for a cold start at normal temperatures.
The inrush current circuit for this power supply includes a thermistor ele-
ment (for current suppression at low temperatures). If the ambient temper-
ature is too high, the thermistor element will not be cool enough, so the
above inrush current value may be exceeded (by as much as double the
value shown). Provide a sufficient margin by taking this into consideration
along with breaking or detection characteristics when selecting fuses and
breakers for external circuits.

Disconnect the CS1D Power Supply Unit’s LG terminal from the GR termi-
nal when testing insulation and dielectric strength. Testing the insulation
and dielectric strength with the LG terminal and the GR terminals connect-
ed will damage internal circuits in the CPU Unit.

Supported when mounted to a Backplane.

The depth (D) is 123 mm for the CS1D-PD024.

2-2 Configuration Devices

2-2-1 CPU Rack

Expansion Patterns

Duplex CPU, Dual I/0
Expansion Systems

CS1D-BC042D CPU Backplane

for Duplex CPU Systems

CS1D-IC102D
1/0 Control Units

CS1D-DPL02D

Duplex Unit CS1D-CPUB5H/67H CPU Units

for Duplex CPU Systems CS1D-PA207R
(unit version 1.3 or later) CS1D-PD024/PD025
Power Supply Units

CS1D CPU Rack
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Duplex CPU, Single I/0
Expansion Systems

CS1D-DPLO1

Duplex Unit CS1D-PA207R

CS1D-CPU65H/67H
CS1D-BC052 CPU Backplane

for Duplex CPU Systems

CPU Units for Duplex
CPU Systems

o

DUPLEX

Single CPU Systems
CS1D-CPUCITIS CPU Unit  GS1D-PA207R

CS1D-BC082S CPU Backplane 1" S"dle CPU Systems

for Single CPU Systems

Rack Configurations

CS1D-PD024/PD025
CS1D Power Supply Units

CS1D CPU Rack

CS1D-PD024/PD025
CS1D Power Supply Units

CS1D CPU Rack

Rack name Devices

Remarks

CPU Rack for
Duplex CPU, Dual
I/O Expansion Sys-

CPU Units for Duplex CPU Sys-
tems (unit version 1.3 or later)
(See note 1.)

Two Units (or one) are
required.

tems CS1D Power Supply Units

Two Units (or one) are
required.

CPU Backplane for Duplex CPU
Systems (See note 2.)

One Unit is required.

Duplex Unit (See note 2.)

One Unit is required.

CS1D I/O Control Units (See
note 2.)

Two Units (or one) are
required for expansion.

Memory Card

Install a Memory Card in the
active CPU Unit as required.

CPU Rack for
Duplex CPU, Sin-

CPU Units for Duplex CPU Sys-

Two Units (or one) are

gle /0 Expansion
Systems

tems (See note 1.) required.
CS1D Power Supply Units Two Units (or one) are
required.

CPU Backplane for Duplex CPU
Systems (See note 3.)

One Unit is required.

Duplex Unit (See note 3.)

One Unit is required.

Memory Card

Install a Memory Card in the
active CPU Unit as required.
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Note

Devices
CPU Units

32

Rack name Devices Remarks

CPU Rack for Sin-
gle CPU Systems

CPU Unit for Single CPU Sys-
tems (See note 4.)

CS1D Power Supply Units

One Unit is required.

Two Units (or one) are
required.

One Unit is required.

CPU Backplane for Single CPU
Systems (See note 4.)

Duplex Inner Boards

Install an Inner Board as
required.

Install a Memory Card as
required.

Memory Card

The CPU Units for Duplex CPU Systems are specially designed for use in
Duplex CPU Systems and cannot be used in Single CPU Systems or
mounted in a CS-series CPU Rack.

The CS1D-BC042D CPU Backplane, CS1D-DPL02D Duplex Unit, and
CS1D 1/O Control Unit are specially designed for use in Duplex CPU Dual
I/O Expansion Systems. These components cannot be used in Duplex
CPU Single 1/0 Expansion Systems, Single CPU Systems, or a CS-series
CPU Rack.

The CS1D-BC052 CPU Backplane and CS1D-DPLO1 Duplex Unit are spe-
cially designed for use in Duplex CPU Single I1/O Expansion Systems.
These components cannot be used in Duplex CPU Dual 1/0 Expansion
Systems, Single CPU Systems, or a CS-series CPU Rack.

CPU Units for Single CPU Systems and CPU Backplanes for Single CPU
Systems are specially designed for use in Single CPU Systems and cannot
be used in Duplex CPU Systems or for a CS-series CPU Rack.

Two CS1D CPU Units of the same model are required when using Duplex
CPU Units in a Duplex CPU System.

Name Model Specifications
CPU Units for CS1D-CPU67H | 1/O bits: 5,120; program capacity: 250 Ksteps;
Duplex CPU Data Memory: 448 Kwords
System (DM: 32 Kwords; EM: 32 Kwords x 13 banks)

CS1D-CPU65H

I/O bits: 5,120; program capacity: 60 Ksteps;
Data Memory: 128 Kwords
(DM: 32 Kwords; EM: 32 Kwords x 3 banks)

CPU Units for
Single CPU Sys-
tem

CS1D-CPU42S

I/0 bits: 960; program capacity: 10 Ksteps;
Data Memory: 64 Kwords
(DM: 32 Kwords; EM: 32 Kwords x 1 bank)

CS1D-CPU44S

I/O bits: 1,280; program capacity: 30 Ksteps;
Data Memory: 128 Kwords
(DM: 32 Kwords; EM: 32 Kwords x 1 bank)

CS1D-CPU65S

I/O bits: 5,120; program capacity: 60 Ksteps;
Data Memory: 128 Kwords
(DM: 32 Kwords; EM: 32 Kwords x 3 banks)

CS1D-CPU67S

I/0 bits: 5,120; program capacity: 250 Ksteps;
Data Memory: 448 Kwords
(DM: 32 Kwords; EM: 32 Kwords x 13 banks)
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CPU Backplanes

Power Supply Units

Duplex Unit

1/0 Control Unit

Other Devices

Name

Model

Specifications

CPU Backplane for Duplex
CPU Systems

(Especially for a Duplex CPU,
Dual I/0 Expansion System)

CS1D-BC042D

Duplex Connecting Cable:3 slots
Single Connecting Cable:4 slots
No Expansion:5 slots

CPU Backplane for Duplex CS1D-BC052 |5 slots
CPU Systems
(Especially for a Duplex CPU,
Single 1/0 Expansion System)
CPU Backplane for Single CS1D-BC082S |8 slots
CPU System
Two CS1D Power Supply Units are required for a duplex power supply config-
uration.
Name Model Specifications
CS1D Power Supply CS1D-PA207R | 100 to 120 V AC; 200 to 240 V AC (RUN
Units output)

Output capacity:
5vVDCat7A;26 VDCat1.3A

CS1D-PD

024

24V DC

Output capacity: 5V DC at 4.3 A;
26 VDC at0.56 A

CS1D-PD

025

24V DC

Output capacity: 5V DC at 5.3 A;
26VDCat1.3A

One Duplex Unit is required on the CPU Rack.

Name Model Specifications
Duplex Unit CS1D-DPL02D | Required in a Duplex CPU System.
(Especially for a Duplex CPU, Can be replaced online.
Dual I/0 Expansion System)
Duplex Unit CS1D-DPLO1 | Required in a Duplex CPU System.
(Especially for a Duplex CPU,
Single I/O Expansion System)
Name Model Specifications
CS1D I/0 Control Unit CS1D-IC102D | Two Units (or one) are required to
(Especially for a Duplex CPU, expand a Duplex CPU, Dual I/0
Dual I/0O Expansion System) Expansion System.
Name Model Specifications
Memory Cards HMC-EF372 Flash memory, 30 MB
HMC-EF671 Flash memory, 45 MB
HMC-EF183 Flash memory, 128 MB
HMC-APO001 Memory Card Adapter

Programming Con-

CQM1H-PROO1-E

An English Keyboard Sheet (CS1W-

soles

CQM1-PROO1-E

KS001-E) is required.

C200H-PRO27-E

Programming Con- | CS1W-KS001

sole Key Sheet

For CQM1-PRO01-E or C200H-
PRO27-E
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Note

Name Model Specifications
Programming Con- |CS1W-CN114 Connects the CQM1-PROO01-E Pro-
sole Connecting gramming Console. (Length: 0.05 m)
Cables CS1W-CN224 Connects the CQM1-PRO27-E Pro-

gramming Console. (Length: 2.0 m)
CS1W-CN624 Connects the CQM1-PRO27-E Pro-
gramming Console. (Length: 6.0 m)
Programming Device | CSTW-CN118 Connects IBM PC/AT or compatible
Connecting Cables computers.
(for peripheral port) D-Sub 9-pin receptacle (For converting
between RS-232C cable and peripher-
als) (Length: 0.1 m)
CS1W-CN226 Connects IBM PC/AT or compatible
computers.
D-Sub 9-pin (Length: 2.0 m)
CS1W-CN626 Connects IBM PC/AT or compatible

computers.
D-Sub 9-pin (Length: 6.0 m)

Programming Device
Connecting Cables
(for RS-232C port)

XW2Z-200S-CV

Connects IBM PC/AT or compatible
computers.

D-Sub 9-pin (Length: 2.0 m), Static-
resistant connector used.

XW2Z-500S-CV

Connects IBM PC/AT or compatible
computers.

D-Sub 9-pin (Length: 5.0 m), Static-
resistant connector used.

XW2X-200S-V

Connects IBM PC/AT or compatible
computers.

D-Sub 9-pin (Length: 2.0 m
(See note 2.)

XW2X-500S-V

Connects IBM PC/AT or compatible
computers.

D-Sub 9-pin (Length: 5.0 m)
(See note 2.)

Battery Set

CS1W-BATO1

For CS Series only.

Space Units

CS1W-SP001

Mount to an unused I/O slot.

CS1D-SP001

Mount to an unused Power Supply Unit
slot (same shape as PA207R).

CS1D-SP002

Mount to an unused Power Supply Unit
slot (same shape as PD024).

Expansion Rack
Cable Mounting
Bracket

CS1D-ATTO02

Mounting Bracket to prevent accidental
disconnection of the Expansion Rack's
cable (for a Duplex CPU, Dual I/0
Expansion System)

CS1D-ATTO1

Mounting Bracket to prevent accidental
disconnection of the Expansion Rack's
cable (for a Duplex CPU, Single I/O
Expansion System)

1. A Host Link (SYSWAY) connection is not possible when connecting a CX-
Programmer via Peripheral Bus Connecting Cable for the peripheral port.

Use a peripheral bus connection.
A peripheral bus connection is not possible when connecting a CX-Pro-

grammer via RS-232C Connecting Cable.
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3. For precautions regarding the use of Memory Cards, refer to 5-1 File Mem-
ory in the SYSMAC CS/CJ/NSJ Series Programmable Controllers Pro-
gramming Manual (W394).

2-2-2 Expansion Racks

It is possible to connect Expansion Racks in order to mount Units outside of
the CS1D CPU Rack.

There are two types of Expansion Racks that can be connected: CS1D
Expansion Racks and CS1D Long-distance Expansion Racks. Both Racks
can be connected to Duplex CPU Systems and Simple-CPU Systems, but the
appropriate CS1D Backplane must be used for either type of Rack.

Note Neither CS-series Expansion Racks nor C200H Expansion I/O Racks can be
connected to a CS1D CPU Rack.

Expansion Patterns
CS1D CPU Rack + CS1D Expansion Racks (Duplex CPU, Dual I/O Expansion System)

M Configuration with Duplex Connecting Cables

CS1D-IC102D CS1D-DPL0O2D CS1D-CPULJIH/P CPU Units
1/0 Control Units Duplex Unit for Duplex CPU Systems
(unit version 1.3 or later)

CS1D-BC042D CPU

Backplane (see note) for >
Duplex CPU Systems

S

CS1D CPU Rack

CS1W-CNLICI3
CS1 Connecting Cables

Up to 3 Units can be mounteN

e CS1 Basic I/0O Units
e CS1 Special I/0 Units and CS1D-PA/PDLILILIC]

CPU Bus Units Power Supply Units
Note: C200H Units cannot be
CS1D-BI082D Expansion Backplane mounted.

supporting online addition/removal

CS1D
Expansion

12 m max. ' Ra’;k

CSIW-CNLILI8 ——— Up to 7 Racks total

CS1D
CS1D-BlI082D e—————eep Expansion

Rack

CS1D
Expansion

Rack

NN

) 4 CS1D
I I Expansion

Rack

| |
%p to 7 Units can be mounted. w
CS1D-11102D * CS1 Basic I/0 Units CS1D-PA/PDOICICIC]

. * CS1 Special I/0 Units and CPU Bus
I/0 Interface Units Units _ Power Supply Units
(See note.) Note: C200H Units cannot be mounted.
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M Configuration with Single Connecting Cable

CS1D-IC102D /O Control Unit CS1D-DPL02D CS1D-CPULIH/P CPU Units

Duplex Unit for Duplex CPU Systems
(unit version 1.3 or later)

CS1D-BC042D CPU Backplane
for Duplex CPU Systems

CS1D CPU Rack

I
CS1W-CNIII3 \I
gsgl Connecting Upctso 4 Units /coan be mounted.
ables e CS1 Basic I/0O Units -
e CS1 Special I/O Units and CS1D PA/PDDD.DD
CPU Bus Units _ Power Supply Units
CS1D-BI082D Expansion Backplane mg’tler;teCdZOOH Units cannot be
supporting online addition/removal ’ _
CS1D )
12 m max. ! E:@insm
CS1W-CNL3 =—> Up to 7 Racks
total
CS1D
CS1D-BI082D —» ! Expansion
Rack
CSs1D
Expansion
Rack
) 4 CS1D
I Expansion
Rack
| | '\I -
UpCtSo 8 Units/coan be mounted.
. 1 Basic I/O Units _
CS1D-11102D e CS1 Special I/0O Units and CS1D PA/PDDD.DD
I/O Interface Unit CPU Bus Units Power Supply Units
Note: C200H Units cannot be
mounted.
B Configuration without Expansion Racks
CS1D-DPL02D CS1D-CPULICIH/P CPU Units
Duplex Unit for Duplex CPU Systems
CS1D-BC042D CPU Backplane (unit version 1.3 or later)

for Duplex CPU Systems
CS1D CPU Rack

Up to 5 Units can be mounted.

e CS1 Basic I/0O Units N
e CS1 Special I/O Units and CPU Bus Units CS1D gA/PDDD.DD
Note: C200H Units cannot be mounted. Power Supply Units
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CS1D CPU Rack + CS1D Expansion Racks (Duplex CPU, Single I/0 Expansion System)

CS1D-BC052 CPU csip-cpurHp  GS1D-BC082S CS1D-CPULILIS

. CPU Backplane for CPU Unit for
Backplane for CS1D-DPLO1 CPU Units for Sinale CPU S )
Duplex CPU Systems  Duplex Unit Duplex CPU Systems 'ngi ystems S'”glf CPU Systems

T
CS1D CPU Rack u ﬁﬂ
S —— o
CS1W-CNIII3 ]
CS-series Connecting |A maximum of 5 Units can be mounteN L o asimum of 8 Unite can b o T T
CS-series Basic I/0 Units _ | /A maximum of 8 Lnits can be mounted.
Cable GS-series Special VO Units and 0pU oo DPAPDIILILIT - vcoseresBasciounis -+ ©51D-PA/PDIIIIC]
CS1D-BI092 Bus Units CS1D Power Supply Units  + 28eree S Power Supply Units
Online Rep|acement _Ntite:_CEO(l-l BnES c_anﬂot_be_m_ou:teg. ____________ _: Note: C200H Units cannot be mounted.
Expansion Backplane csiD
12 m max. Eé‘éﬁ”s“’”
CS1W-CNLITI3 > The maximum number of Expansion Racks is as follows:
[T - CS1D-CPUB6LIH/P/S: Up to 7 Racks total
CS1D-BI092 —» Expansion | CS1D-CPU448S: Up to 3 Racks total
Rack CS1D-CPU42S: Up to 2 Racks total

CS1D
Expansion
Rack

v CS1D
I Expansion
Rack

[ | '\T
A maximum of 9 Units can be mounted.

CS-series Basic /0 Units CS1D-PA/PDLICICIC]
CS-series Special I/0 Units and CPU  CS1D Power Supply Units
Bus Units

Note: C200H Units cannot be mounted.
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CS1D CPU Rack + CS1D Long-distance Expansion Racks (Duplex CPU, Single I/O Expansion System)

CS1D-BC052
CPU Backplane for

Duplex CPU Systems

A

50 m max.

CS1W-IC102 —/

1/0 Control Unit

CS1D-CPULILIH/P

CS1D-DPLOT CPU Unt

Duplex Unit

A maximum of 4 Units can be mounted.
* CS-series Basic I/0 Units

Bus Units

< CV500-CNLICI2

« CS-series Special /0 Units and cPU - CS1D-PA/PDLICICIC]
Note: C200H Units cannot be mounted.  POWEF Supply Units

CV-series Connecting

CS1D-BC082S
CPU Backplane for

CS1D-CPULIIS
CPU Unit for

Single CPU Systems Single CPU Systems

v v
i| g

_f

50 m max.

The maximum number

Cable of Expansion Racks is
" as follows:
o — " CS1D-CPUBLIH/S:
SeresAF——————-=--=-----—-—-——-—— - Up to 7 Racks total
-S_ - -B CS1D-CPU44S:
csiD-Blog2 | CS1W-II102 CS1D-PA/PDLICIC] eries Up to 3 Racks total
Expansion CS1D-CPU42S:
Backplane csiD CS1D-BI092 Up to 2 Racks total 7
T Long- CSTW-I1102
ll E:’::Ensmn I/O Interface Unit  cs1D-PA/PDIITT]
— |
(L331D CS1D
CS1D-BI092 T ditance Gistance
l l E:ﬂﬁnsion lE{xpinswon
cvs00-CNI2 —— | — |
CS1D CS1D
Lpng- Lgng-
i | 1] Expanaon I 1 I Expangion
Rack Rack
— | — |
Cs1D CS1D
Long- Long-
| 1] Expancion 1 I Expandion
{ Rack Rack _ gy
[ _T_'
<Cosarios Bage Ot CV500-TERO1
+ CS-series Special I/0 Units and CPU CV500_CNDD2 TermlnatOI'
CVSQO-TERO1 22::?:“250% Units cannot be mounted.
Terminator
Maximum Expansion Racks
Expansion pattern Rack Maximum Remarks
No. of Racks
(See note.)
CS1D CPU Rack + | CS1D Expansion 7 Racks The total cable length
CS1D Expansion Rack must be 12 m or less.
Racks
CS1D CPU Rack + |CS1D Long-distance |7 Racks The total cable length
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CS1D Long-dis-
tance Expansion
Racks

Expansion Rack

must be 50 m or less
each for up to two
series of Long-dis-
tance Expansion
Racks (100 m max.
total).

Note

The maximum number of Racks depends on the CPU Unit being used.

Model

Number of Expansion Racks

CS1D-CPU6B5H

CS1D-CPU67H

CS1D-CPU42S

CS1D-CPU44S

CS1D-CPUB5S

NN W|IN|N N

CS1D-CPU67S
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Rack Configurations

Configuration Device List

Name

Configuration

Remarks

CS1D Expansion
Racks

CS1D Online Replacement
Expansion Backplane

One Backplane is required.

CS1D Power Supply Units

Two Units (or one) are
required.

Duplex CPU, Dual I/O Expansion

System

e Mount a CS1D-IC102D I/O
Control Unit to the CS1D CPU
Rack.

¢ Mount CS1D-I1102D 1/O Inter-
face Units to the CS1D Expan-
sion Racks.

¢ A terminator is not required.

One (or two) CS1D 1/O Con-
trol Units or I/O Interface
Units are required.

CS-series Connecting Cable
(When CS1D CPU Rack + CS1D
Expansion Racks are con-
nected)

It is not possible to connect
to either a CS-series Expan-
sion Rack or a C200H
Expansion 1/0 Rack from a
CS1D Expansion Rack.

CS1D Long-dis-
tance Expansion
Racks

Mount an 1/0O Control Unit
(CS1W-1C102) to the CS1D CPU
Rack.

Mount an I/O Interface Unit
(CS1W-11102) to each Long-dis-
tance Expansion Rack.

Attach a Terminator (CV500-
TERO1) to the last Long-distance
Expansion Rack in each series.
Two Terminators are provided
with the I/O Control Unit.

Each I/O Control Unit and
1/0O Interface Unit requires
one slot.

These Units are not allo-
cated I/O words.

Use CV-series I/O Connect-
ing Cables.

A CS1D Long-distance
Expansion Rack cannot be
connected to another Long-
distance Expansion Rack
using CS-series 1/0 Con-
necting Cable.

CS1D Online Replacement Expansion Backplane

Name Model Specifications
Expansion Backplane sup- CS1D-BI082D | Duplex Connecting Cables: 7 slots
porting online replacement Single Connecting Cable: 8 slots
(for a Duplex CPU, Dual I/0
Expansion System)
CS1D Online Replacement CS1D-BI092 9 slots

Expansion Backplane (for a
Duplex CPU Single I/O
Expansion System or Single
CPU System)

Used for both CS1D Expansion
Racks and CS1D Long-distance
Expansion Racks.
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CS1D Power Supply Units

CS1D I/O Interface Unit

CS-series Connecting Cables

Two CS1D Power Supply Units are required for a duplex configuration.

Name Model Specifications
CS1D Power Supply CS1D-PA207R | 100 to 120 V AC or 200 to 240 V AC
Units (RUN output)
Output capacity: 5V DC, 7 A; 26 V DC,
1.3A
CS1D-PD024 |24V DC
Output capacity: 5V DC at 4.3 A;
26V DC at 0.56 A
CS1D-PD025 |24V DC
Output capacity: 5V DC at 5.3 A;
26 VDCat1.3A
Name Model Specifications
CS1D I/O Interface Unit (fora | CS1D-11102D One or two Units are required for a
Duplex CPU, Dual I/O Expan- Duplex CPU, Dual I/O Expansion
sion System) System.

Name Model Specifications Remarks
CS-series CS1W-CN313 Connects between CS1D 0.3m
Connecting Cables |(See note.) CPU Racks or CS1D Expan-

CS1W-CN713 sion Racks. 0.7m
(See note.)

CS1W-CN223 2m
CS1W-CN323 3m
CS1W-CN523 5m
CS1W-CN133 10m
CS1W-CN133B2 12m

Note When using a CS1W-CN313 or CS1W-CN713 CS-series 1/0 Expansion
Cable for a CS1D System, always use a Cable manufactured on or after Sep-
tember 20, 2001. The manufacturing date is indicated on the connector as a
4-digit code or a 6-digit code. Cables that were manufactured before this date,
or that do not indicate a manufacturing date cannot be used.

40

Manufacturing Date Codes

4-digit Code

odg

6-digit Code

(o

T T— Year
(e.g., 8 for 1998, 1 for 2001)
Month (1t0 9, X,Y, Z)

Day (01 to 31)

Factory code
(A to Z, or blank)
Day (01 to 31)

Month (01 to 12)
Year (E.g., 02 for 2002)
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Devices for Long-distance Expansion Racks

Name Model Specifications Remarks
I/0 Control Unit CS1W-IC102 Mounts to the leftmost slot | ---
on the CS1D CPU Rack to
enable connecting CS1D
Long-distance Expansion
Racks.
I/0 Interface Unit CS1W-11102 Mounts to the leftmost slot
on a Long-distance Expan-
sion Rack.
CV-series I/0O Con- | CV500-CN312 Connects CS1D Long-dis- [0.3m
necting Cables CV500-CN612 tance Expansion Racks. 0.6m
CV500-CN122 1m
CV500-CN222 2m
CV500-CN322 3m
CV500-CN522 5m
CV500-CN132 10m
CV500-CN232 20m
CV500-CN332 30m
CV500-CN432 40m
CV500-CN532 50 m
Connectable Units The following table shows the Units that can be connected to CS1D CPU
Racks and CS1D Expansion Racks.
Rack Unit
Basic I/0 Units (See note 1.) Special I/0 Units CPU Bus
Units
CS-series C200H Basic | C200H Group CS-series C200H CPU Bus
Basic I/0 1/0 Units 2 Multi-point Special 1/0 Special I/0 Units
Units I/0 Units Units Units
CS1D CPU Racks | Yes No No Yes No Yes
CS1D Expansion |Yes No No Yes No Yes
Racks
CS1D Long-dis- Yes No No Yes No Yes
tance Expansion (See note 2.)
Racks
Note 1. Interrupt Input Units can be used only as ordinary Input Units.

Maximum Number of
Connectable Units

2. Although CPU Bus Units can be mounted, it is not recommended because
of delays in cycle time.

The maximum number of expansion slots depends upon the system configu-
ration, as shown in the following table. The total number of each type of Unit is
not limited by the mounting location.

Note Up to 16 CPU Bus Units can be mounted.

System Max. number of slots
Duplex CPU, Dual I/O | Duplex Connecting Cables 52 slots
Expansion System Single Connecting Cable 60 slots
Duplex CPU, Single I/0O Expansion System 68 slots
Single CPU System 71 slots
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CS1D Configuration

The following table shows the Units, Programming Devices, and Support Soft-

Devices ware that can be used to configure a CS1D Duplex System.
Note Always use the specified CS1D Units for the CPU Units, Power Supply Units,
CPU Backplanes, and Expansion Backplanes. CS-series Units cannot be
used.
Name Model Support Remarks
Duplex CPU, | Duplex CPU, | Single
Dual I/0 Single I/O CPU
Expansion Expansion | System
System System
CPU CPU Units for CS1D-CPULILIH Yes Yes No Use specified CS1D Units
Units | Duplex CPU CS1D-CPULILIP (Unit version only.
Systems 1.3 or later) CS-series Units cannot be
CPU Units for CS1D-CPULILIS No No Yes used.
Single CPU
Systems
CS-series CPU | CS1G/H-CPULILI-V1 |No No No
Units CS1G/H-CPULILH
Duplex | Duplex CPU, CS1D-DPL02D Yes No No
Unit Dual I/0 Expan-
sion System
Duplex CPU, CS1D-DPLO1 No Yes No
Single I/0
Expansion Sys-
tem
Power |CS1D Power CS1D-PA207R Yes Yes Yes Use specified CS1D Units
Supply | Supply Units CS1D-PD024 only.
Units CS1D-PD025 C200H and CS-series Units
C200H and CS- | C200HW-PLILILILIL] | No No No cannot be used.
series Power
Supply Units
CPU CPU Backplane |CS1D-BC042D Yes No No Use specified CS1D Units
Back- |for Duplex CPU | (for a Duplex CPU, only.
planes |Systems Dual I/O Expansion CS-series Units cannot be
System) used.
CS1D-BC052 (See |No Yes No Note When securing the
note.) Expansion Rack's
(for a Duplex CPU, cable, the Backplane
Slngle 1/0 EXpanS|0n must have a produc-
System) tion date of July 2005
CPU Backplane |CS1D-BC082S No No Yes or later.
for Single CPU
Systems
CS-series CPU | CS1W-BCLILIT] No No No
Backplanes
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Name Model Support Remarks
Duplex CPU, | Duplex CPU, | Single
Dual I/O Single I/O CPU
Expansion Expansion | System
System System

Expan- | Online Replace- | CS1D-BI082D Yes No No Use specified CS1D Units

sion ment Expan- (for a Duplex CPU, only.

Back- |sion Backplane |Dual I/O Expansion CS-series Units cannot be

planes System) used.

CS1D-BI092 No Yes Yes CS1D Expansion Racks and
(for a Duplex GPU, CS1D Long-distance Expan-
Single I/O Expansion sion Racks can both be
System or Single used. The Connecting Cable
CPU System) is the same as that used for
CS-series CS1w-BILICIT] No No No the CS Series.
Expansion Note When securing the
Backplanes Expansion Rack's
C200H Expan- | C200HW-BICICIC-V1 | No No No cable, the Backplane
sion Backplanes must have a produc-
tion date of July 2005
or later.

CS1D 1/O Control Unit CS1D-1C102D Yes No No Use with a Duplex CPU, Dual
I/O Expansion System.
(Mount in the CPU Rack.
Cannot be mounted in an
Expansion Rack.)

CS1D I/O Interface Unit | CS1D-11102D Yes No No Use with a Duplex CPU, Dual
I/O Expansion System.
(Mount in the Expansion
Racks. Cannot be mounted
in the CPU Rack.)

I/0 Control Unit CS1W-IC102 No Yes Yes Use with a Long-distance
Expansion Rack (Mount to
the CPU Backplane. Cannot
be mounted to an Expansion
Backplane.)

I/O Interface Unit CS1W-I1102 No Yes Yes Use with the Long-distance
Expansion Rack. (Cannot be
mounted to an Expansion
Rack.)

Terminator CV500-TERO1 No Yes Yes Use for terminating resis-
tance on the Long-distance
Expansion Rack.

Expansion Rack Cable CS1D-ATTO1 No Yes No Secures the Connecting

Mounting Bracket Cable in a Duplex CPU, Dual
I/O Expansion System.

CS1D-ATTO02 Yes No No Secures the Connecting

Cable in a Duplex CPU, Sin-
gle /0 Expansion System.
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Name Model Support Remarks
Duplex Single
CPU CPU
System System
Basic 1/0O Units CS-series Basic 1/0 Units | Yes Yes
CS1W-INTO1 CS-series | Restricted |Yes Can be used only as Standard I/O
Interrupt Input Units Units in Duplex CPU Systems.
C200H Basic I/0O Units No No C200H 1/0 Units cannot be used.
Special /O Units CS-series Special I/0 Yes Yes
Units
C200H Special I/0 Units | No No C200H Special I/0 Units cannot be
used.
CPU Bus Units CS-series CPU Bus Units | Yes Yes
(including Communica-
tions Units that support
duplex operation)
Inner Boards CS1W-SBC21 No Yes Inner Boards cannot be used in
CS1W-SCB21-V1 Duplex CPU Systems unless built
CS1W-SCB41 into a Process-control CPU Unit.
CS1W-SCB41-Vi Note Loop Control Board unit ver-
CS1W-LCBO1/05 (See sion 1.5 or later must be used.
note.) and other models
Memory Cards HMC-EFLILIT Yes Yes
Battery Set CS1W-BATO1 Yes Yes
Connector Covers C500-COVO01 Yes Yes Use to protect the power supply con-
nector on the Backplane.
CV500-COVO01 Yes Yes Use to protect the I/O slot connector
on the Backplane.
Space Units CS1W-SP001 Yes Yes Mount to an unused /O slot.
CS1D-SP001 Yes Yes Mount to an unused Power Supply
Unit slot (same shape as PA207R).
CS1D-SP002 Yes Yes Mount to an unused Power Supply
Unit slot (same shape as PD024).
Pro- Software for CX-Programmer Ver. 4.0 |Yes Yes
gram- personal com- | or higher
ming puter CX-Programmer Ver. 3.0 | Yes No Use Ver. 3.1 or higher for online Unit
Devices i i
and Su or higher replacement functions.
port So?t- CX-_Programmer Ver. 2.1 |No No
ware or higher
CX-Protocol Yes Yes
SYSMAC-CPT No No
SYSMAC Support Soft- | No No
ware (SSS)
Programming CQM1-PROO01 Yes Yes The Key Sheet and Connecting
Console Cable are the same as those used for
the CS1/CS1-H System.
CQM1H-PROO01 Yes Yes
C200H-PRO27 Yes Yes
CS- 0.3m CS1W-CN313 Yes Yes Use to connect between Expansion
series Racks or between Expansion Rack
0.7 CS1W-CN713 Ye Ye
Connect- m °s °s and CPU Rack.
ing 2m CS1W-CN223 Yes Yes
Cables [3m CS1W-CN323 Yes Yes
5m CS1W-CN523 Yes Yes
10m CS1W-CN133 Yes Yes
12m CS1W-CN133-B2 Yes Yes
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Name Model Support Remarks
Duplex Single
CPU CPU
System System
Long- 0.3m CV500-CN312 Yes Yes Use to connect Long-distance
gif;z’;fe 0.6m CV500-CN612 Yes Yes Expansion Racks.
sion im CV500-CN122 Yes Yes
Cables [2m CV500-CN222 Yes Yes
3m CV500-CN322 Yes Yes
5m CV500-CN522 Yes Yes
10m CV500-CN132 Yes Yes
20m CV500-CN232 Yes Yes
30m CV500-CN332 Yes Yes
40m CV500-CN432 Yes Yes
50 m CV500-CN532 Yes Yes

2-3 Duplex Unit
2-3-1 Duplex Unit Model

Item Specifications

Model number CS1D-DPL02D (for a Duplex CPU, Dual I/O Expansion System)
CS1D-DPLO1 (for a Duplex CPU, Single I/O Expansion System)

Number mounted | One Duplex Unit is required for a Duplex CPU System.
Weight 200 g max.

One Duplex Unit is required for a Duplex CPU System. It is not required for a
Single CPU System.
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2-3-2 Nomenclature

DPL STATUS (Green/Red)
Displays duplex status (green) and duplex

error status (red). DPLO2D cs

§1 DPL STATUS L/ACTIVE CPU (Green)
B ACTIVE ON when active CPU Unit is on the left.
L/CPU STATUS (Green/Red) 11 CPU STATUS
Displays the operation mode (RUN, B ACTIVE 41
MONITOR, or PROGRAM) of the left 1l CPU STATUS
CPU Unit, or duplex initialization in prog- 4 LEFTCPU (F;II\Il.\f/:vpe\:mEagtf:/g EJG;SeS%it is on the right
ress, and operation switching error (red). USE gnt.
R/CPU STATUS (Green/Red)
i ; <+— LEFT CPU
IE)/IIS?\II?}FE)ﬁeo?%elggg%?&?ifﬁg\lrf ht NOUSE Left CPU Operation Setting Switch .
o nAN) of the rig RIGHT CPU P> To turn OFF the power to the left CPU while
CPU Unit, or duplex initialization in prog- it is mounted. set this switch to NO USE
ress, and operation switching error (red). @ USE ’ :
No ust | «— RIGHT CPU
DPL SW. Right CPU Operation Setting Switch
DPL SW | ON | OFF To turn OFF the power to the right CPU while
Duplex Setting Switches — T | 'spLT bPL it is mounted, set this switch to NO USE.
DPL/SPL ||ACT. ACT.
Duplex/Simplex Mode setting ON— LLEFT RIGHT]
ACT. RIGHT/ACT. LEFT INIT
Sets whether the active CPU Unit will be on '
the right or the left side. @ ] IN.IT .
SW Initial Switch
— Enables the Mode Setting Switch (DPL/SPL).
sSw
Communications Setting Switch —————» :32’:'1’2
Sets communications conditions. oV
ONe—
DPL
USE <«— DPL (CS1D-DPL02D Only)
Duplex Operation Setting Switch
NO USE To turn OFF the power to the Duplex Unit
while it is mounted, set this switch to NO USE.

Duplex Unit Switches

&Caution Before touching the Duplex Unit, be sure to first touch grounded metal to dis-
charge static electricity.

CPU Operating Switches
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 LEFTCPU RIGHT CPU P>
J—USE E [USsE
“Lnouse " Lnouse

Setting Contents Application

USE Turns ON power to Turns ON or OFF the | Set to NO USE when
CPU Unit. power supply to the | replacing a CPU Unit

NO USE Turns OFF power to respective CPU while leaving the power
CPU Unit Units. ON, or when not using a

' CPU Unit.
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Duplex Unit Operating
Switch DPL
J—USE
—l—NO USE
Setting Contents Application
USE Turns ON power to Turns ON or OFF the | Set to NO USE when
the Duplex Unit. power supply to the | replacing a Duplex Unit.
NO USE Turns OFF power to Duplex Unit. while leaving the power
the Duplex Unit. ON.
The Duplex CPU Sys-
tem will operate in Sim-
plex Mode during
replacement.
Duplex Setting Switches
DPL SW
ON OFF
j SPL DPL
ACT. | ACT.
oN *— LEFT | RIGHT
(1) Mode Setting Switch (DPL/SPL)
Switch Setting Meaning Application
DPL/SPL | OFF | DPL | Duplex |Sets whether the System will Set to OFF
Mode operate in Duplex Mode or Sim- | (DPL) for Duplex
ON |SPL | Simplex plex Mode. Mode, and to
Mode | This switch is enabled in the fol- |ON (SPL) for
lowing situations: Simplex Mode.

1) When the power is turned ON.

2) When the CPU Operation Set-
ting Switch is switched from NO
USE to USE.

3) When the Initial Switch is
pressed.

Note: Switching is disabled dur-
ing operation. This switch is also
disabled in a Simplex System.

08 of word A328.
(2) Active Setting Switch (ACT. RIGHT/ACT. LEFT)

Note Duplex Mode and Simplex Mode can also be determined by the status of bit

Switch Setting Contents Application
ACT OFF |ACT Sets the right Sets whether the right | To set the right
RIGHT/ RIGHT | CS1D CPU Unit |orleft CS1D CPU Unit | CS1D CPU Unit
ACT as the active is to be the active Unit. | as the active
LEFT Unit. This switch is enabled U”_'tt’ S?t tg?:F

ON |ACT |Setsthe left only when the power is | SWitch 1o
LEFT |CS1D CPU Unit |turned ON, so, after | (ACT RIGHT).

Unit.

as the active

changing the setting,
turn the power OFF
and then back ON
again.

Changing the setting
is disabled during
operation. This switch
is also disabled in
Simplex Mode.

To set the left
CS1D CPU Unit
as the active
Unit, set the
switch to ON
(ACT LEFT).
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Initial Switch

Press the Initial Switch to toggle between Duplex Mode and Simplex Mode
after a CS1D CPU Unit has been replaced.

INIT.

®
Setting

Contents

Application

The Mode Setting
Switch is enabled

pressed.

when this switch is

Reflects the status
(Duplex/Simplex Mode) of the
Mode Setting Switch while the
power is ON.

Press to return to Duplex
Mode after a CS1D CPU Unit
has been replaced.

If there is no change in the

Note

Communications Setting
Switch

Mode Setting Switch, then the
mode (Duplex/Simplex) will
not be changed even if the Ini-
tial Switch is pressed.

If the Initial Switch is pressed immediately after the power supply is turned
ON, it may not have any effect.

SW
PRPHL
COMM
A39512
RSV
ON ¢—

In place of pins 4, 5, and 6 of the DIP switches on the right and left CPU Units,
set the PRPHL and COMM pins and bit A39512 as shown in the following

table.
Turn OFF pins 4, 5, and 6 on both the right and left CPU Units.
Pin Contents Setting Applications

PRPHL Peripheral port ON According to the peripheral port baud | Leave OFF when peripheral port is to
communications rate setting in the PLC Setup. (See | be used by a Programming Console
(In place of pin 4 note 3.) or CX-Programmer (with peripheral
of the DIP OFF Connect a Programming Console or | PUs setting).
switches.) (default) | CX-Programmer at the baud rate for | Turn ON when peripheral port is to be

Programming Devices. (The commu- |used by other than a Programming
nications conditions are automatically | Console or CX-Programmer (periph-
detected.) (See note 1.) eral bus).

COMM RS-232C commu- | ON Connect a CX-Programmer at the Leave OFF when RS-232C port is to
nications condi- baud rate for Programming Consoles. |be used by other than a CX-Program-
tions (The baud rate is automatically mer (peripheral bus), such as a PT or
(In place of pin 5 detected.) (See note 2.) host computer.
of the DIP OFF According to the RS-232C port com- | Turn ON when RS-232C port is to be
switches.) (default) | munications conditions settings in the | used by a CX-Programmer (periph-

PLC Setup. eral bus).

A39512 User-customized |ON A39512 ON The status of this DIP switch pin is
DIP switch pin OFF A39512 OFF reflected in the User DIP Switch Pin
(In place of pin 6 | (default) Flag (A39512) in the Auxiliary Area.
of the DIP
switches.)

RSV Dis- Set to OFF.

abled
Note 1. The order of automatic detection looks for a Programming Console first
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and then it will attempt to detect a peripheral bus connect at the following
speeds: 9,600 bps, 19,200 bps, 38,400 bps, and then 115,200 bps. If the
Programming Device is in a mode other than peripheral bus, or if it is set
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by peripheral bus to a baud rate other than those that are automatically de-
tected, the auto-detection function will not work.

The order of automatic detection is as follows: 9,600 bps, 19,200 bps,
38,400 bps, and then 115,200 bps. If the Programming Device is in a mode
other than peripheral bus, or if it is set by peripheral bus to a baud rate oth-
er than those that are automatically detected, the auto-detection function
will not work.

For details on the PLC Setup, refer to SECTION 6 PLC Setup.

When connecting a CX-Programmer to the peripheral port or RS-232C
port, set the CX-Programmer’s network classification and either the
PRPHL pin or the COMM pin on the DIP switch as shown in the following
table.

CX-Programmer’s | Connectingto | Connecting to PLC Setup
network setting peripheral port RS-232C port
Peripheral bus Set the PRPHL | Setthe COMM pin | ---
pin to OFF. to ON.
SYSWAY (Host Link) | Set the PRPHL | Setthe COMM pin | Set to “Host Link.”
pin to ON. to OFF.

Be sure to set the RSV (reserve) pin to OFF.
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Duplex Unit Indicators

normally in Simplex Mode.

cs
DPL STATUS
Xe\%=
CPU STATUS
ACTIVE
CPU STATUS
Indicator Status Contents Description
DPL STATUS Green The System is operating The active and standby CPU Units are operating
(ON) normally in Duplex Mode. normally in synchronization in Duplex Mode.
- Green The System is being initial- | The active and standby CPU Units are being ini-
(flashing) |ized for duplex operation. tialized for duplex operation (transferring or veri-
T_ Red fying data).
Red (ON) | A duplex bus error has A duplex bus error has occurred in Duplex
Green occurred in the System. Mode. (An error has occurred in the duplex bus,
and A31601 has turned ON.)
Note At this time, the mode is switched from
Duplex Mode to Simplex Mode, and
operation is continued by the active CPU
Unit alone.
Red A duplex verification error | A duplex verification error has occurred in
(flashing) | has occurred in the System. | Duplex Mode. (One of the following items does
not match for the active and standby CPU Units,
and A31600 has turned ON.)
CPU Unit model numbers
Parameter Areas
User program areas
Inner Board data is not the same (Process-con-
trol CPU Units only).
A function not supported by the standby CPU
Unit was performed by the active CPU Unit (unit
version 1.1 or later).
The cause of the duplex verification error is
stored in Auxiliary Area word A317.
Note
1. At this time, the mode is switched from Du-
plex Mode to Simplex Mode, and operation
is continued by the active CPU Unit alone.
2. Verification is not performed for the mount-
ing, model number, or data contents of
Memory Cards, or for front-panel DIP switch
settings. Operation will continue in Duplex
Mode even if these do not match for the ac-
tive and standby CPU Units.
OFF The System is operating

Either operation is normal in Simplex Mode, or
an error has occurred in Duplex Mode and the
System is now operating normally in Simplex
Mode.
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Indicator Status Contents Description
L ACTIVE Green The left CPU Unit is active | The left CPU Unit is the active (i.e., controlling)
(ON) (ACT). CPU Unit.
- OFF The left CPU Unit is on Either the left CPU Unit is on standby or the
L standby (STB). CPU Unit has stopped.
Green
CPU STATUS Green The left CPU Unit is in RUN | The left CPU Unit is operating (i.e., in RUN or
(ON) or MONITOR Mode. MONITOR Mode).
- Green The left CPU Unit is being Either the left CPU Unit is being initialized for
L (flashing) |initialized for duplex opera- | duplex operation (transferring or verifying duplex
Red tion, or the CPU Unit is wait- | data) or the CPU Unit is waiting.
Green Ing. While this indicator is flashing, neither of the

CPU Units will begin operation.

Note

1. If “Run Under Duplex Initial” in the PLC Set-
up is set to “Start running during initializa-
tion” only the active CPU Unit will start
running during duplex initialization.

2. This indicator will flash even if a duplex bus
error or a duplex verification error occurs
when the power is turned ON.

Red (ON) | Operation CPU error A CPU error has occurred at the left CPU Unit.
Red switching Other than | One of the following operation switching errors
(flashing) |€Toratthe | cpyeror  |has occurred at the left CPU Unit.

left CPU Unit

Memory error

Program error

Cycle time overrun error

FALS instruction executed

Fatal Inner Board error (Process-control CPU

Units only)

OFF The left CPU Unit is in PRO- | The left CPU Unit is in PROGRAM Mode, or a

GRAM Mode.

fatal error other than those indicated by a lit or
flashing red indicator has occurred.
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Indicator Status Contents Description
R ACTIVE Green The right CPU Unit is active | The right CPU Unit is the active (i.e., controlling)
(ON) (ACT). CPU Unit.
- OFF The right CPU Unit is on Either the right CPU Unit is on standby or the
L standby (STB). CPU Unit is stopped.
Green
CPU STATUS Green The right CPU Unit is in The right CPU Unit is operating (i.e., in RUN or
(ON) RUN or MONITOR Mode. MONITOR Mode).
- Green The right CPU Unit is being | Either the right CPU Unit is being initialized for
L (flashing) |initialized for duplex opera- | duplex operation (transferring or verifying duplex
Red tion, or the CPU is waiting. |data) or the CPU is waiting.
Green While this indicator is flashing, neither of the

CPU Units will begin operation.

Note

1. If “Run Under Duplex Initial” in the PLC Set-
up is set to “Start running during initializa-
tion” only the active CPU Unit will start
running during duplex initialization.

2. This indicator will flash even if a duplex bus
error or a duplex verification error occurs
when the power is turned ON.

Red (ON) | Operation CPU error A CPU error has occurred at the right CPU Unit.
Red switching Other than | One of the following operation switching errors
(flashing) ﬁrrﬁtrggﬂe CPU error | has occurred at the right CPU Unit.

U%it Memory error

Program error

Cycle time overrun error

FALS instruction executed

Fatal Inner Board error (Process-control CPU

Units only)

OFF The right CPU Unit is in The right CPU Unit is in PROGRAM Mode, or a
PROGRAM Mode. fatal error other than those indicated by a lit or
flashing red indicator has occurred.

Indicator Status when

The following table shows the status of Duplex Unit indicators when the power

Power Is Turned ON

supply is turned ON. In this example, the left (L) CPU Unit is set as the active

one (ACT.LEFT).

Duplex Unit indicators

Status at startup

Being initialized (transferring | In PROGRAM Operating in Operating in
data, e.g., user program Mode Duplex Mode | Simplex Mode
immediately after startup)
DPL STATUS Green (flashing) Green (ON) Green (ON) OFF
L (Active) ACTIVE Green (ON) Green (ON) Green (ON) Green (ON)
CPU STATUS | Green (flashing) OFF Green (ON) Green (ON)
R (Non-active) | ACTIVE OFF OFF OFF OFF
CPU STATUS | Green (flashing) OFF Green (ON) OFF

52

Note The items set in bold text in the table are the main ones to indicate the status.
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Indicator Status when

Errors Occur

The following table shows the status of Duplex Unit indicators when errors

occur during Duplex Mode operation (i.e., in either RUN Mode or MONITOR
Mode). In this example, the left (L) CPU Unit is set as the active one

(ACT.LEFT).
Duplex Unit indicators Error status
Operation switching | Fatal error at Duplex error Non-fatal CPU waiting
error at active CPU | active CPU error at
Unit Unit (e.g., too active CPU
Non-CPU| CPU many /O " pyplex | Duplex Unit
error error points) verifica- bus
tion error | error
DPL STATUS OFF Green (ON) Red Red Green (ON) Green (flash-
(flashing) | (ON) ing)
L (When |ACTIVE OFF Green (ON) Green (ON) Green (ON) Green (ON)
Sei,to CPU STATUS |Red Red (ON) | OFF Green (flashing) Green (ON) | Green (flash-
active) (flashing) (See note 2.) ing)
R (When |ACTIVE Green (ON) OFF OFF OFF OFF
setto CPU STATUS | Green (ON) OFF OFF Green (ON) | Green (flash-
standby) in
(See note 1.) 9)
System operation Continues. Stops. Continues. Continues. Waits.
Note 1. If operation is switched to the standby CPU Unit (i.e., in this example, from
the left CPU Unit to the right), and then an error occurs at the newly active
CPU Unit, the CPU STATUS indicator will flash red for a non-CPU error and
stay lit red for a CPU error.
2. This indicator will light green if a duplex error occurs during operation.
3. The items set in bold text in the table are the main ones to indicate the sta-
tus.
Indicator Status when When the Duplex Unit Operating Switch (DPL USE/NO USE) is set to NO

Replacing the Duplex

Unit Online

(CS1D-DPLO2D Only)

USE to replace the Duplex Unit online, all of the Duplex Unit indicators will be

OFF (not lit). During online replacement, only the active CPU Unit will con-

2-3-3 External Dimensions

DPLO1
DPL STATUS
I ACTIVE
L
g

CPU STATUS
ACTIVE
CPUSTATUS
4LEFT CPU
USE
NOUSE

RIGHT CPUD

USE
NOUSE

DPL SW
INIT.

SW

o |[EEEE]
< | [coui |
o | [A3esiz]
q|Esv_]

ON+—

DUPLEX

=
!] SINN

o |[ACT. [ACT.
L
ON =

34.5

1.2

tinue operating.

100.5

22.3 (Backplane)

124
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2-4 CPU Units

2-4-1 Models
Number of /0 | Programming | Data Memory Model Weight
points (Number (DM + EM)
of Expansion
Racks)
CPU Units for Duplex CPU 5,120 points 250 Ksteps 448 Kwords CS1D-CPU67H 350 g max.
Systems (7 Racks) 60 Ksteps 128 Kwords | CS1D-CPU65H
CPU Units for Single CPU 960 points 10 Ksteps 64 Kwords CS1D-CPU42S
Systems (2 Racks)
1,280 points 30 Ksteps 64 Kwords CS1D-CPU44S
(3 Racks)
5,120 points 60 Ksteps 128 Kwords CS1D-CPU65S
(7 Racks)
5,120 points 250 Ksteps 448 Kwords CS1D-CPU67S
(7 Racks)

54



CPU Units

Section 2-4

2-4-2 Components

Inner Board
Connector

Install an Inner
Board. (See note.)

Peripheral Port
Connects
Programming
Device (including
Programming
Console) host
compulter, etc.
Refer to 2-6.

RS-232C Port
Connects CX-
Programmer (but not
Programming
Console), host
computer, external
devices,
Programmable
Terminal (PT), etc.
Refer to 2-6.

Memory Card
Install into the active CPU Unit.

Note: An Inner Board can be
mounted in a Single CPU System.

—_

e

|
d

Memory Card
Connector

7

Memory Card
Powered/Accessed Indicators
MCPWR (ON: green)

Power provided to Memory
Card.

BUSY (ON: Yellow)

Memory Card being accessed.

Memory Card Power Supply
Button

Press this button to turn OFF
the power supply before
removing the Memory Card or
when performing the simple
backup operation.

Memory Card Eject Button
Press to remove the Memory
Card.

View with battery housing opened.

DIP Switch

ON <+

o=
oNnc/m
owrmk
os~Cm
ook
oom
oN/D,
i o < i |

RUN

Lit green when the CPU Unit is
operating normally in MONITOR or
RUN mode.

ERR/ALM

Lit read when a fatal error was
discovered in self-diagnosis or a
hardware error has occurred. The CPU
Unit will stop operating and all outputs
will be turned OFF.

Flashing red when a non-fatal error
was discovered in self-diagnosis.

The CPU Unit will continue operating.

INH

Lit yellow when the Output OFF Bit
(A50015) has been turned ON. The
outputs from all Output Units will turn
OFF.

BKUP

Lit yellow when data is being
transferred between RAM and flash
memory.

Do not turn OFF the power supply to
the PLC while this indicator is lit.

PRPHL

Flashes yellow when the CPU Unit is
communicating (sending or receiving)
via the peripheral port.

COMM

Flashes yellow when the CPU Unit is
communicating (sending or receiving)
via the RS-232C port.

MCPWR
Lit green when power is being supplied
to the Memory Card.

BUSY
Flashes yellow when the Memory Card
is being accessed.

Pin 1: User program memory write (enable: OFF; disable: ON)
Pin 2: Automatic user program transfer at startup (not transferred: OFF; transferred: ON)

Pin 3: Always OFF.
Pin 4:
Pin 5:
Pin 6:

Refer to DIP Switch Settings.

Pin 7: | Easy backup (read/write from Memory Card) with pin 7 ON and pin 8 OFF.
Easy backup (verification with Memory Card) with pin 7 OFF and pin 8 OFF.

Pin 8: Always OFF.

Note In a Duplex CPU System, the DIP switch on the front panel of the active CPU
Unit is enabled (and the one on the standby CPU Unit is disabled). The DIP
switch settings on the active and standby CPU Units do not necessarily have
to match. Even if they do not match, operation in Duplex Mode is still possible.
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Indicators
RUN cs

ERR/ALM

INH | BKUP
PRPHL | cOMM

Indicator | Color | Status Meaning
RUN Green |[ON CPU Unit is operating normally in MONITOR or RUN
mode.
Flashing | DIP switch settings error.
OFF PLC has stopped operating while in PROGRAM
mode, or has stopped operating due to a fatal error.
ERR/ALM | Red ON A fatal error has occurred (including FALS instruction
execution), or a hardware error (CPU error) has
occurred.
The CPU Unit will stop operating, and the outputs will
turn OFF.

Flashing | A non-fatal error has occurred (including FAL instruc-
tion execution).

The CPU Unit will continue operating.

OFF CPU Unit is operating normally.

INH Yellow |ON Output OFF Bit (A50015) has been turned ON. The
outputs from all Output Units will turn OFF.

OFF Output OFF Bit (A50015) has been turned OFF.

BKUP Yellow |ON User program and Parameter Area data is being
backed up to flash memory in the CPU Unit or being
restored from flash memory.

Do not turn OFF the power supply to the PLC while
this indicator is lit.

OFF Data is not being written to flash memory.

PRPHL |Yellow |Flashing |CPU Unitis communicating (sending or receiving)
via the peripheral port.

OFF CPU Unit is not communicating via the peripheral
port.

COMM Yellow | Flashing | CPU Unit is communicating (sending or receiving)
via the RS-232C port.

OFF CPU Unit is not communicating via the RS-232C
port.
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DIP Switch Settings

— v
MCPWR m mBUSY
1
AOPEN C‘)—'
E| E
PERIPHERAL
v
Indicator Color Status Meaning
MCPWR Green ON Power is being supplied to the Memory
Card.
Flashing Flashes once: Simple backup write, read, or
verify normal.
Flashes five times: Simple backup read
error.
Flashes three times: Simple backup read
warning.
Flashes continuously: Simple backup write
or verify error.
OFF Power is not being supplied to the Memory
Card.
BUSY Yellow Flashing Memory Card is being accessed.
OFF Memory Card is not being accessed.

A Duplex CPU System, the DIP switch on the front panel of the active CPU
Unit is enabled (and the one on the standby CPU Unit is disabled). The DIP
switch settings on the active and standby CPU Units do not necessarily have
to match. (A duplex verification error will not be generated.) Even if they do
not match, operation in Duplex Mode is still possible.

ON <+—
- 13
~ 0
< WO
=]
=]
- Hd
~ 3
> Hd
Pin No. Setting Function Application Default
1 ON Writing prohibited for user program | Used to prevent programs from being accidently | OFF
memory. (See note 1.) overwritten from Programming Devices (includ-
OFF Writing enabled for user program | N9 Programming Console).
memory.
2 ON The user program is automatically | Used to store the programs in the Memory Card | OFF
transferred from the Memory Card | for switching operations, or to automatically
when power is turned ON. (See transfer programs at startup (Memory Card ROM
note 2.) operation).
OFF The user program is not automati- |Note When pin 7 is ON and pin 8 is OFF, sim-
cally transferred from the Memory ple backup reading from the Memory
Card when power is turned ON. Card is given priority, so even if pin 2 is
ON, the user program is not automatically
transferred from the Memory Card when
power is turned ON.
3 Always OFF. | Use with this pin set to OFF. OFF
4106 See below.
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Pin No. Setting Function Application Default
7 Simple backup type Used to determine the simple backup type. (See | OFF
note 3.)
Normally turn this pin OFF.
8 Always OFF. | --- OFF

DIP Switch Pins 4to 6

Single CPU Systems.

M Duplex CPU Systems

Set these pins as described below. Settings are different for Duplex CPU and

Pin No. Setting Function Application Default
4 Always OFF. | Use with this pin set to OFF. Do not set these switches. Instead, use the OFF
: i i PRPHL and COMM switches on the Duplex Unit
Al FF. th th t to OFF. FF
> ways OFF. | Use with this pin setto O and A39512 in the Auxiliary Area. °
6 Always OFF. | Use with this pin set to OFF. OFF
H Single CPU Systems
Pin No. Setting Function Application Default
4 ON Peripheral port communications Turn ON to use the peripheral port for a device | OFF
parameters set in the PLC Setup other than Programming Console or CX-Pro-
are used. grammer (Peripheral bus only).
OFF Peripheral port communications
parameters set using Programming
Console or CX-Programmer
(Peripheral bus only) are used.
5 ON RS-232C port communications Turn ON to use the RS-232C port for a Program- | OFF
parameters set using a CX-Pro- ming Device.
grammer (Peripheral bus only) are
used.
OFF RS-232C port communications
parameters set in the PLC Setup
are used.
6 ON User-defined pin. Turns OFF the Set pin 6 to ON or OFF and use A39512 inthe |OFF
User DIP Switch Pin Flag (A39512). | program to create a user-defined condition with-
OFF User-defined pin. Turns ON the out using an I/O Unit.
User DIP Switch Pin Flag (A39512).
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&Caution Always touch a grounded metal object to discharge static electricity from your
body before changing the settings on the DIP switch during operation.

Note

1.

When pin 1 is set to ON, writing is prohibited for the user program and all
parameter data (PLC Setup, I/O table registration, etc.). Moreover, it is not
possible to clear the user program or parameters even by executing a
memory clear operation from a Programming Device.

In a Duplex CPU System, automatic transfer at startup can be executed
only from the active CPU Unit. Duplex initialization is performed between
the two CPU Units after the automatic transfer, and the user program, pa-
rameters, and I1/0O memory are matched. If pin 2 it set to ON, I/O memory
(AUTOEXEC.IOM, ATEXECLILL.IOM) will also be transferred automatical-
ly. (Refer to the Programming Manual.) The program (AUTOEXEC.OBJ)
and Parameter Area (AUTOEXEC.STD) must both be on the Memory
Card, but the I/O memory (AUTOEXEC.IOM, ATEXECLIL].IOM) does not
need to be.

Simple Backup Operations
In Duplex Mode, the simple backup function can be executed only from the
active CPU Unit. Duplex initialization is not executed between the two CPU
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Units after simple backup is performed. Therefore, after the data has been
read to the CPU Unit, turn the power OFF and back ON and then press the
Initial Switch on the Duplex Unit. If DIP switch pin 7 on the active CPU Unit
is ON, a duplex verification error will occur.

Pin 7 of DIP switch
on CPU Unit

Simple backup operation

Procedure

ON

Writing from active CPU Unit
to Memory Card

Hold down the Memory
Card Power Supply Switch
for three seconds.

Reading from Memory Card
to active CPU Unit

Turn PLC power OFF and
then back ON.

This setting is given priority
over automatic transfer at
startup (pin 2 ON).

OFF (default)

Comparison of Memory
Card and CPU Unit

Hold down the Memory
Card Power Supply Switch
for three seconds.

Note After data is read from the Memory Card to the CPU Unit using the
simple backup function, operation is not possible in any mode other
than PROGRAM Mode. To switch to either MONITOR Mode or
RUN Mode, first turn the power OFF and turn DIP switch pin 7 back

OFF.

Then turn the power back ON and change the mode from a Pro-
gramming Device.

2-4-3 CPU Unit Memory Map

The memory of CS1D CPU Units is configured in the following blocks.
¢ /O Memory: The data areas accessible from the user program
e User Memory: The user program and Parameter Area (See note 1.)

The above memory is backed up using a CS1W-BATO1 Battery. If the battery
voltage is low, the data in these areas will be lost.

The CPU Unit has a built-in flash memory, however, to which the user pro-
gram and Parameter Area data is backed up whenever the user memory is
written to, including data transfers and online editing from a Programming
Device (CX-Programmer or Programming Console, data transfers from a
Memory Card, etc.). The user program and the Parameter Area data will thus
not be lost even if battery voltage drops.
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Note

CPU Unit

Flash Memory

Built-in RAM

1/0 Memory Area

Back
+ ackup Battery

Drive 1: EM file
memory (See note 2.)

User program  |written

automatically

User program

Writte!

automatically

Parameter Area

Parameter Area

A

(See note 1.)

Drive 0: Memory
Card
(flash memory)

/

File memory

1.

The battery life is 5 years at an
ambient temperature of 25°C.

Automatically backed up to flash memory whenever
a write operation for the user program or parameter

area is performed from a Programming Device.

The Parameter Area stores system information for the CPU Unit, such as

the PLC Setup.

Part of the EM (Extended Data Memory) Area can be converted to file
memory to handle data files and program files in RAM memory format,
which has the same format as Memory Cards. File memory in the EM Area
is backed up by a battery.
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2-4-4 Battery Compartment and Peripheral Port Covers

Opening the Battery Insert a small flat-blade screwdriver into the opening at the bottom of the bat-
Compartment Cover tery compartment cover and lift open the cover.

Insert a small flat-blade
screwdriver into the opening
at the bottom of the battery

compartment cover and lift
open the cover.

Battery

i “‘V\Tgi DIP switch
L

ON <
o=,
=] ==

Ow
O&~CTy
oo
oo
o~
Oee

\/ 7 \/ \/

Insert a small flat-blade Make sure the connector is Hold the grips on the side of the
screwdriver into the in facing the correct direction. connector and push into the port.
opening at the top of the

port cover and pull open.
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2-4-5 Dimensions

104.3
o any CS i 1 \ J
[s] prpHLI coum i
OmRON I m
SYSMAG
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Y open
— -
pe 130 134
©
] [ .
Q
o I
(Backplane) 22.3

2-5 File Memory

For CS1D CPU Units, the Memory Card and a specified part of the EM Area
can be used to store files. All user programs, the I/O Memory Area, and the
Parameter Area can be stored as files.

File memory Memory Memory capacity Model
type
Memory Card Flash 30 Mbytes HMC-EF372
(See note 3.) memory | g4 Mbytes HMC-EF672
128 Mbytes HMC-EF183
: RAM The maximum capac- | The specified bank
EM file memory ity of the CPU Unit's | (setinthe PLC Setup)
ggﬂt 2 — EM Area (e.g., the to the last bank of the
: EM file maximum capacity for | EM Area in the I/O
' memory a CPU6B7 is Memory.
Bank C
ankC I+ 832 Kbytes)

Note 1. A Memory Card can be written up to approximately 100,000 times. (Each
write operation to the Memory Card must be counted regardless of the size
of the write.) Be particularly careful not to exceed the service life of the
Memory Card when writing to it from the ladder program.

2. The HMC-AP001 Memory Card Adapter is shown below.

3. For precautions regarding the use of Memory Cards, refer to 5-1 File Mem-
ory in the SYSMAC CS/CJ/NSJ Series Programmable Controllers Pro-
gramming Manual (W394).
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2-5-1

Using Memory Cards

Operation in a Duplex CPU
System

Memory Card Functions

File Memory Functions in Duplex CPU Systems

Only the Memory Card in the active CPU Unit is accessed, whereas EM file
memory is accessed for both the active and standby CPU Units.

Memory Card functions can be executed in duplex only when the doing so is
enabled in the PLC Setup. In Duplex Mode, the same data that is written to
the Memory Card mounted in the active CPU Unit will also be written to the
Memory Card in the standby CPU Unit. No processing, however, is executed
during duplex initialization to match the data on the Memory Cards mounted
in the active and standby CPU Units. Therefore, before enabling duplex oper-
ation for Memory Cards, make sure that the contents are the same for both of
the Memory Cards.

Data read from the Memory Card mounted in the active CPU Unit is used by
both the active and standby CPU Units, so this ensures that the data for the
two CPU Units will match.

The following table shows the operations of the various Memory Card-related
functions.

Function Memory Card location Data unification Notes
Installed | Installed processing method
in active |instandby
CPU Unit | CPU Unit
Writing to Memory | Accessed. |Accessed. |Data is written to the Mem- | When referencing file memory-related
Card using the (Same ory Cards mounted in both | status, use the status for the active CPU
FWRIT instruction data writ- | CPU Units. Unit (word A343).
ten as for
active CPU
Unit.)
Reading from Mem- Not Data read from the Memory
ory Card using the accessed. |Card in the active CPU Unit

FREAD instruction

Automatic transfer
when power is
turned ON

Replacement of the
Entire Program Dur-
ing Operation

Simple backup

is used by both CPU Units.

After the automatic transfer
at startup, duplex initializa-
tion is executed between the
two CPU Units, and the user
program, parameters, and
I/O memory are matched.

Simultaneously with pro-
gram replacement during
operation, duplex operation
is initialized between the two
CPU Units, and the user pro-
grams are matched.

There is no need to mount a Memory
Card or to set the DIP switch at the
standby CPU Unit.

Duplex operation is not ini-
tialized between the CPU
Units after reading to the
CPU Units.

After data is read from the Memory Card
by the simple backup operation, the CPU
Unit will be in PROGRAM mode. (CS-
series specifications)

To begin the operation:

1. Turn OFF the power and set DIP
switch pins 7 and 8 on the CPU Units.
Then turn the power back ON.

2. Press the Initial Switch on the Duplex
Unit.

Note If pin 7 on the active CPU Unit is
turned ON, a duplex verification
error will be generated.
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Note For details, refer to the CS/CJ-series Programming Manual.

Using EM File Memory

Operation in a Duplex CPU
System

Note

EM File Memory-related
Functions

When a file is written to the EM file memory in the active CPU Unit in a Duplex
System, the same file is simultaneously written to the EM file memory in the
standby CPU Unit.

If EM file memory is specified for the active CPU Unit's EM Area with the PLC
Setup, the same banks will be specified for the standby CPU Unit's EM Area
by means of duplex initialization.

The following table shows the operations of the EM file memory-related func-

tions.
Function EM file memory Data matching method Note
In active | In standby
CPU Unit | CPU Unit
Writing to EM file Accessed. |Accessed | When a file is written to the active CPU | When referencing file mem-
memory by FWRIT Unit's EM file memory, the file is simul- | ory-related status, use the
instruction taneously written to the standby CPU | status for the active CPU Unit
Unit's EM file memory. FWRIT instruc- | (word A343).
tion execution is synchronized for the
active and standby CPU Units.
Reading from EM file Not The FREAD instruction is executed for
memory by FREAD accessed. |both CPU Units, and the data read
instruction from the active CPU Unit's EM file
memory is used by both CPU Units.

2-5-2 Files Handled by CPU Unit

Files are ordered and stored in the Memory Card or EM file memory accord-
ing to the file name and the extension attached to it. File names handled by

General-use Files

Files Transferred
Automatically at Startup
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the CPU Unit (i.e., file names that can be read) are set as shown in the follow-

ing tables.
File type Contents File name Extension
Data files Specified range in I/O | Binary otk .IOM
memory Text TXT
CSsv .CSV
Program files All user programs sk ok ik .0BJ
Parameter files | PLC Setup, registered I/O tables, LR R .STD
routing tables, CPU Bus Unit set-
tings, SYSMAC LINK link tables, and
Controller Link link tables
File type Contents File name
Data files DM Area data (stores data for AUTOEXEC .IOM
specified number of words starting
from D20000)
DM Area data (stores data for ATEXECDM .IOM
specified number of words starting
from D00000)
EM area for bank No. [ (stores ATEXECEL] .IOM
data for specified number of words | (EM bank No.)
starting from E[]_00000)
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File type Contents File name
Program files All user programs AUTOEXEC .OBJ
Parameter files | PLC Setup, registered I/O tables, | AUTOEXEC .STD
routing tables, CPU Bus Unit set-
tings, SYSMAC LINK link tables,
and Controller Link link tables
Simple Backup Files
File type Contents File name
Data files Words allocated to Special I/0 BACKUP .IOM
Units, CPU Bus Units, and Inner
Boards in the DM Area
CIO area BACKUPIO .IOR
DM Area BACKUPDM .IOM
EM area BACKUPELI([J: | .IOM
EM bank No.)
Program files All user programs BACKUP .OBJ
Parameter files | PLC Setup, registered I/O tables, .STD
routing tables, CPU Bus Unit set-
tings, SYSMAC LINK link tables,
and Controller Link link tables
Unit/Board Data from specific Units or Boards | BACKUPLIL] .PRM
backup files (L) Unit
address)

Note

2-5-3

1.

Specify up to eight ASCII characters.
Always specify the name of files to be transferred automatically at startup

as AUTOEXEC or ATEXECLIC.

The Units and Boards use the following file names.

Unit/Board L Unit No.
CPU Bus Units I0to IF OtoF
Special I/0 Units 20 to 6F 0to 79
Inner Boards E1

Initializing File Memory

File memory

Initializing procedure

Data capa

initialization

city after

Memory Card

1. Install Memory Card into
CPU Unit.

2. Initialize the Memory Card
using a Programming Device
(including Programming Con-
sole).

Essentially the specific capac-
ity of the Memory Card

EM file memory

1. Convert the part of the EM
Area from the specified bank
No. to the last bank No. to file
memory in the PLC Setup.

2. Initialize the EM file mem-
ory using a Programming
Device (excluding Program-
ming Console).

1 bank:

Approx. 61 KB
13 banks: Approx. 825 KB

Note To delete all of the contents of a Memory Card, or to format the Memory Card,

use either a CX-Programmer or Programming Console with the CPU Unit. Do
not use a personal computer for this purpose.
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2-5-4 Using File Memory

Note For details on using file memory, refer to the CS/CJ-series Programming Man-

ual.

Memory Cards

Reading/Writing Files Using Programming Device

File

File name and extension

Data transfer direction

Program files

EEEES TEEN O 2N ]

I/O memory files

sorxskcorxk |OM

Parameter files

ssersksorsk STD

Between CPU Unit and Mem-
ory Card,

Install the Memory Card into the CPU Unit.

2. Initialize the Memory Card if necessary.

3. Name the file containing the data in the CPU Unit and save the contents in
the Memory Card.

4. Read the file that is saved in the Memory Card to the CPU Unit.

Automatically Transferring Memory Card Files to the CPU Unit at Startup

File

File name and extension

Data transfer direction

Program files

AUTOEXEC.OBJ

I/O memory files

AUTOEXEC.IOM
ATEXECDM.|IOM
ATEXECELIIOM (L= EM bank No.)

Parameter files

AUTOEXEC.STD

From Memory Card to
CPU Unit

1,23... 1.

Install the Memory Card into the CPU Unit.

2. Set pin 2 of the DIP switch to ON.
3. The files are read automatically when the power is turned ON.

Reading/Writing /O Memory Files Using FREAD(700)and FWRIT(701)

File

File name and extension

Data transfer direction

I/O memory files

EETEEEE TN [0]\Y|
sefokstosiorser TXT
sxskckokxsk CSV

Between CPU Unit and
Memory Card

1,23... 1.

Install the Memory Card into the CPU Unit.

2. Initialize the Memory Card using a Programming Device.
3. Using the FWRIT(701) instruction, name the file of the specified I/O mem-
ory area, and save to the Memory Card.

4. Using the FREAD(700) instruction, read the 1/0 memory files from the
Memory Card to the 1/0O memory in the CPU Unit.

Note

When using spreadsheet software to read data that has been written to the

Memory Card in CSV or text format, it is now possible to read the data using
Windows applications by mounting a Memory Card in the personal computer
card slot using a HMC-AP001 Memory Card Adapter.
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Reading and Replacing Program Files during Operation

1,2,3...

File File name and extension Data transfer direction

Program files

sk, OB Memory Card to CPU Unit

1.
2.

3.

Install a Memory Card into the CPU Unit.

Set the following information: Program File Name (A654 to A657) and Pro-
gram Password (A651).

Next, from the program, turn ON the Replacement Start Bit (A65015).

Backing Up or Restoring CPU Unit Data or Data for Specific Units and Boards

1,2,3...

File File name and extension Data transfer direction
Program files BACKUP.OBJ CPU Unit to Memory Card
Data files BACKUP.IOM (when backing up)

BACKUPIO.IOR Memory Card to CPU Unit

(when restoring)
BACKUPDM.IOM

BACKUPELLIOM (L= EM bank No.)

Parameter files

BACKUP.STD

Unit/Board
backup files

BACKUPLII.PRM (CIC= unit No.)

1.
2.
3.

Install a Memory Card into the CPU Unit.
Turn ON pin 7 and turn OFF pin 8 on the DIP switch.

To back up data, press and hold the Memory Card Power Supply Switch
for three seconds. To restore data, turn ON the PLC power.

Note The following files can be transferred between the Memory Card and the CX-

1,2,3...

EM File Memory

Programmer.

File File name and extension Data transfer direction
Symbols file SYMBOLS.SYM Between CX-Programmerand
Comment file COMMENTS.CMT Memory Card

1.
2.

Insert a formatted Memory Card into the CPU Unit.

Place the CX-Programmer online and use the file transfer operations to
transfer the above files from the personal computer to the PLC or from the
PLC to the personal computer.

Reading/Writing EM File Memory Files Using Programming Device

1,2,3...

File

File name and extension

Data transfer direction

Program files

scicokkkkx  OBJ

Between CPU Unit and EM

I/O memory files

EETEEEEEN 0]\l

file memory

Parameter files

sorxsckorxk STD

1.

Convert the part of the EM Area specified by the first bank number into file
memory in the PLC Setup.

Initialize the EM file memory using a Programming Device.

Name the data in the CPU Unit and save in the EM file memory using the
Programming Device.

Read the EM file memory files to the CPU Unit using the Programming De-
vice.
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Reading/Writing I/O Memory Files in EM File Memory Using FREAD(700)and FWRIT(701)

File

File name and extension

Data transfer direction

I/O memory files

sorxskcokxk |OM

Between CPU Unit and EM

file memory

1,2,3... 1. Convert the part of the EM Area specified by the first bank number into file

memory in the PLC Setup.
2. Initialize the EM file memory using a Programming Device.

3. Using the FWRIT(701) instruction, name the specified area in I/O memory
with a file name and save in the EM file memory.

4. Using the FREAD(700) instruction, read the I/0O memory files from the EM
file memory to the I/O memory in the CPU Unit.

Note The following files can be transferred between EM file memory and the CX-

Programmer.

File File name and extension | Data transfer direction
Symbols file SYMBOLS.SYM Between CX-Programmer
Comment file COMMENTS.CMT and EM file memory

1,2,3... 1. Format the EM Area in the CPU Units as file memory.
2. Place the CX-Programmer online and use the file transfer operations to

transfer the above files from the personal computer to the PLC or from the
PLC to the personal computer.
2-5-5 Memory Card Dimensions

T [T

42.8

iml

e

\
‘ 36.4 \

2-5-6

Installing the Memory Card

Note In a Duplex CPU System, install the Memory Card into the active CPU Unit.
Even if Memory Cards are mounted in both CPU Units, there will be no duplex
initialization to match the data on the two Memory Cards. Therefore there is
no guarantee that operation will continue after an operation switching error.

Installing and Removing the Memory Card
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1,2,3... 1. Pull the top end of the Memory Card cover forward and remove from the
Unit.

2. Insert the Memory Card with the label facing to the right. (Insert with the A
on the Memory Card label and the <1 on the CPU Unit facing each other.)

<— Product label

T~

3. Pushthe Memory Card securely into the compartment. If the Memory Card
is inserted correctly, the Memory Card eject button will be pushed out.

Removing the Memory Card
1,2,3... 1. Pressthe Memory Card Power Supply Switch.

Memory Card power supply switch
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2. Press the Memory Card eject button after the BUSY indicator is no longer
lit.

BUSY indicator

Memory Card eject button

3. The Memory Card will eject from the compartment.
4. Remove the Memory Card cover when a Memory Card is not being used.

\/

Note 1. Never turn OFF the PLC while the CPU is accessing the Memory Card.

2. Never remove the Memory Card while the CPU is accessing the Memory
Card. Press the Memory Card Power Supply Switch and wait for the BUSY
indicator to go OFF before removing the Memory Card. In the worst case,
the Memory Card may become unusable if the PLC is turned OFF or the
Memory Card is removed while the Card is being accessed by the CPU.

3. Never insert the Memory Card facing the wrong way. If the Memory Card
is inserted forcibly, it may become unusable.

Installing the Memory Card into a Personal Computer

HMC-AP001 Memory Card Adapter
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Note When a Memory Card is inserted into a computer using a Memory Card

Adapter, it can be used as a standard storage device, like a floppy disk or hard
disk.

2-6 Programming Devices

2-6-1 Overview

Note

Programming Consoles

There are two types of Programming Devices that can be used: the Hand-held
Programming Consoles or the CX-Programmer, which is operated on a Win-
dows computer. The CX-Programmer is usually used to write the programs,
and a Programming Console is then used to change the operating modes,
edit the programs, and monitor a limited number of points.

Use one of the following methods to connect the Programming Devices to a
CS1D CPU Unit.

* Programming Console:
Connect to the peripheral port of the CPU Unit. Online replacement is
possible for Units mounted to a CS1D CPU Rack or CS1D Expansion
Rack.

* CX-Programmer:

Connect to the peripheral port or RS-232C port. Online Unit replacement
is supported for version 3.1 or higher.

In a Duplex CPU System, the Programming Device must be connected to the
active CPU Unit.

There are three Programming Consoles that can be used CPU Units: The
CQM1H-PROO01-E, CQM1-PROO01-E, and C200H-PRO27-E. These Program-
ming Consoles are shown here.

CQM1H-PROO01-E Programming Console

LCD area

Mode selector switch

Operation keys (Install
the CS1W-KS001-E Key
Sheet.)

Cable included with CQM1H-PROO01-E

Programming Console

CQM1H-PROO1
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CQM1-PRO01-E Programming Console

LCD area

Mode selector switch

FUN | SFT NOT :Be DR 7
A 8 ¢

{ (-

B

Ry S, I iy 8 .
4% T B Operation keys (Install the
amy B CS1W-KS001-E Key

9
6 o M T Sheet)
3

CS1W-CN114 (cable length: 0.05 m)

Cable included with CQM1-PRO01-E
Programming Console

CQM1-PROO1

Connect the CPU Unit to the Programming Console with the following cables.
CS1W-CN114 (Cable length: 0.05 m) (i -

C200H-PRO27-E Programming Console

LCD area

Mode selector switch

FUN | SFT NOT =:Be DR :7h
A s o 'Rp Mg ¢

B a5 ™ B B Operation keys (Install the
7 8, 9, am B CS1W-KS001-E Key
4 ‘5: 6 L%s mrﬁ; = Sheet.)

° 203y ,i; W\w Y

CS1W-CN224 (Cable length: 2.0 m)
CS1W-CN624 (Cable length: 6.0 m)

L

Casette jacks
Cannot be used.
C200H-PRO27

Connect the CPU Unit to the Programming Console with the following cables.
CS1W-CN224 (Cable length: 2.0 m) =
CS1W-CN624 (Cable length: 6.0 m) 1) @]I

¢ )
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CX-Programmer There are differences in functions depending on the version of CX-Program-
mer connected to the CS1D PLC. These are listed in the following table.
CX- Duplex CPU | Single CPU Remarks
Programmer Systems Systems
Version 2.[Jor | Not sup- Not sup- This version cannot be used for
lower ported. ported. CS1D PLCs.
Version 3.[] Supported. | Not sup- Online Unit replacement is supported
ported. for version 3.1 or higher.

Select “CS1H-H” as the device type.
When using duplex functions, select
Duplex Settings from the Option
Menu in the PLC Setup.

Single CPU Systems are not sup-
ported.

higher

Version 4.[1or |Supported. |Supported. |Select “CS1D-S” as the device type

when using a Single CPU System.

Select “CS1D-H” as the device type
when using a Duplex CPU System.
The “CS1H-H” can also be selected
as the device type, but if it is, then
Duplex Settings must be selected
from the Option Menu in the PLC
Setup.

Primary/secondary communications
are supported for Duplex CS1D
Communications Units, such as the
Duplex Ethernet Units. (See note.)

Note Supported for CPU Unit Ver. 1.1 or later.

Main CX-Programmer Specifications

Item

Details

Applicable PLC

CS-series, CJ-series, CVM1, CV-series, C200HX/HG/HE (-2),
C200HS, CQM1, CPM1, CPM1A, SRM1, C1000H/2000H

Personal computer

IBM PC/AT or compatible

0Ss

Microsoft Windows 95, 98, Me, XP, or NT 4.0

Connection method

CPU Unit’s peripheral port or built-in RS-232C port

Communications
protocol with PLC

Peripheral bus or Host Link

Offline operation

Programming, I/O memory editing, creating 1/O tables, setting
PLC parameters, printing, program changing

Online operation

Transmitting, referencing, monitoring, creating 1/O tables, set-
ting PLC parameters

Basic functions

1. Programming: Creates and edits ladder programs and mne-
monic programs for the applicable PLC.

2. Creating and referencing I/O tables.
3. Changing the CPU Unit operating mode.

4. Transferring: Transfers programs, 1/0O memory data, 1/0
tables, PLC Setup, and I/O comments between the personal
computer and the CPU Unit.

5. Program execution monitoring: Monitors I/O status/present
values on ladder displays, I/O status/present values on mne-
monic displays, and present values on I/O memory displays.
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Connections

Personal computer

Peripheral port connection

RS-232C port connection

patible

IBM PC/AT or com-

9-pin male

Peripheral port
10-pin female
CS1W-CN118 (0.1 m) (See note 1.)

CS1W-CN226 (2.0 m)
CS1W-CN616 (6.0 m)

lourLex

RS-232C port
9-pin female
XW2Z-200S-CV/200S-V (See note 2.)
XW2Z-500S-CV/500S-V (See note 2.)

XW2Z-200S-
CS1W-CN118 () 0 CV/200S-V or || "]
CS1W-CN226 _ _ XW2Z-500S- . ;
CS1W-CN616  9-pin 10-pin OVEsoBY  bin 9-pin
(Seenote 1.)  female female male

Note 1. The CS1W-CN118 Cable is used with one of the RS-232C Cables shown

on the right (XW2Z-[I[11S-[1J) to connect to the peripheral port on the
CPU Unit.

Peripheral port

RS-232C Cable
CS1W-CN118

If cables with model numbers ending in -V instead of -CV are used to con-
nect the computer running the CX-Programmer to the RS-232C port (in-
cluding when using a CS1W-CN118 Cable), a peripheral bus connection
cannot be used. Use a Host Link (SYSWAY) connection. To connect to the
port using a peripheral bus connection, prepare an RS-232C cable as de-
scribed in Connection Methods on page 77.

CX-Programmer Connecting Cables
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Unit Unit port Computer | Computer Serial Model Length| Cable notes
port communications
mode
CPU Units Peripheral IBM PC/AT or |D-Sub, 9- |Peripheralbusor |CS1W-CN226 |2.0m |---
port compatible pin, male | Host Link CS1W-CN626 |16.0m
Built-in RS- |IBM PC/AT or | D-Sub, 9- |Peripheral bus or | XW2Z-200S-CV |2 m Use a static-
232C port compatible pin, male | Host Link XW2Z-500S-CV |5 m resistant con-
D-Sub, 9-pin, nector.
female
Serial Com- | RS-232C IBM PC/AT or |D-Sub, 9- |Host Link XW2Z-200S-CV |2 m Use a static-
munications | Port compatible pin, male XW2Z-500S-CV |5 m resistant con-
Boards/Units | p_gyp, 9-pin nector.
(See note 1.) |female ’
Note 1. Serial Communications Boards are supported only for Single CPU Sys-

tems.

Before connecting a connector from the above table to a PLC RS-232C
port, touch a grounded metal object to discharge static electricity from your
body. The XW2Z-[I[[]S-CV Cables have been strengthened against stat-
ic because they use a static-resistant connector hood (XM2S-0911-E).
Even so, always discharge static electricity before touching the connectors.

Do not use commercially available RS-232C personal computer cables. Al-
ways use the special cables listed in this manual or make cables according
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to manual specifications. Using commercially available cables may dam-
age the external devices or CPU Unit.

RS-232C Cables for a Peripheral Port

Unit Unit port | Computer | Computer Serial Model Length | Cable notes
port communications
mode
CPU Units Built-in IBM PC/AT or | D-Sub, 9- | Peripheral bus or |[CS1W-CN118 + |0.1 m+ | XW2Z-[ILI1S-
periph- compatible pin, male |Host Link XW2Z-200S- (2 mor | CV models
eral port CV/500S-CV 5 m) use a static -
resistant con-
nector.
Using a CQM1-CIF01/02 Cable for a Peripheral Port
Unit Unit port | Computer | Computer Serial Model Length | Cable notes
port communications
mode
CPU Units Built-in IBM PC/AT or | D-Sub, 9- |Host Link CS1W-CN114 |0.05m + |---
periph- compatible pin, male + CQM1-CIF02|3.3 m
eral port
Using an RS-232C Cable for an IBM PC/AT or Compatible
Unit Unit port | Computer Computer Serial Model Length Cable
port communications notes
mode
CPU Units Built-in IBM PC/AT | D-Sub, 9-pin, |Host Link XW2Z-200S-V [2m
RS-232C | or compatible | male XW2Z-500S-V |5 m
port
D-Sub, 9-
pin, female
Serial Communi- | RS-232C | IBM PC/AT | D-Sub, 9-pin, |Host Link XW2Z-200S-V |2m
cations port or compatible | male XW2Z-500S-V |5 m
Boards/Units D-Sub, 9-
(See note.) pin, female

Note Serial Communications Boards are supported only for Single CPU Systems.

Connection Method for USB-Serial Conversion Cable
CS1W-CIF31 Cable 1

Computer Cable 2 PLC

e N
CS1W-N226/626 CS/CJ-series

Peripheral Port Programming

Device Connecting Cable

e N

CS1W-CN114 C-series Peripheral-

CS/CJ-series Peripheral

OR
Conversion Cable

CS1W-CIF31 USB
Connecting Cable

] + <

CQM1H-CIF02 C-series
Peripheral Port Programming

Device Connecting Cable >

< CS1W-CN118 RS-232C-CS/CJ-
I:l ”IFD IE_. .!. series Peripheral Conversion
Cable
OR
Xw2z-[[[] RS-232C L [[BB = )

Programming Device
Connecting Cable

[] [3 1
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CX-Programmer Connecting Cables

Cables Connecting to CPU Units

UsB Cable 1 Cable 2 Unit port Serial
ng(?t?r; Connec- Cable model Connec- | Connec- Cable model Connec- communldcatlons
9| " tor tor tor tor moce

Cable (network)
Model
CS1W- D-sub, 9- | CS1W-CN226/626 CS/CJ- Not required. CS/CJ- Peripheral Bus (Tool-
CIF31 pin (length: 2 m/6 m) series series bus) or Host Link
female periph- periph- (SYSWAY)
eral eral
CQM1-CIF02 C-series | C-series |CS1W-CN114 CS/CJ- Host Link (SYSWAY)
(length: 3.3 m) periph- periph- (length: 5 cm) series
eral eral periph-
eral
XW2Z-200S- D-sub, 9- | D-sub, 9- | CS1W-CN118 CS/CJ- Peripheral Bus (Tool-
V/5008-V (length: pin male |pin (length: 0.1 m) series bus) or Host Link
2m/5 m) female periph- (SYSWAY)
eral
XW2Z-200S- D-sub, 9- | D-sub, 9- | CS1W-CN118 CS/CJ- Host Link (SYSWAY)
V/5008-V (length: pin male |pin (length: 0.1 m) series
2m/5m female periph-
eral
XW2Z-200S- RS-232C | Not required. RS-232C | Peripheral Bus (Tool-
CV/500S-CV (length: | D-sub, 9- D-sub, 9- | bus) or Host Link
2 m/5 m) pin male pin (SYSWAY)
XW2Z-200S- RS-232C | Not required. female  I'Host Link (SYSWAY)
V/5008-V (length: D-sub, 9-
2m/5 m) pin male
Peripheral Port Specifications
Protocol PLC Setup and Duplex Unit DIP Switch Settings
PRPHL Peripheral port settings (in PLC Setup)
Default value: 0 hex | NT Link: 2 hex | Peripheral bus: 4 hex | Host Link: 5 hex
OFF Programming Console or CX-Programmer through peripheral bus (automatically detects the Program-
ming Device’s communications parameters)
ON Host computer or CX- PT (NT Link) CX-Programmer Host computer or CX-
Programmer (Host Link) (peripheral bus) Programmer (Host Link)

RS-232C Port Specifications

Connector Pin Arrangement

Pin No. Signal Name Direction

1 FG Protection earth

2 SD (TXD) Send data Output 5

3 RD (RXD) Receive data Input S—nl o g/

4 RS (RTS) Request to send Output oo

5 CS (CTS) Clear to send Input | e Z\
N

6 5V Power supply 6 ~ 1

7 DR (DSR) Data set ready Input

8 ER (DTR) Data terminal ready Output

9 SG (0V) Signal ground

Connector hood FG Protection earth

Note Do not use the 5-V power from pin 6 of the RS-232C port for anything but an
NT-ALOO1 Link Adapter or CJ1W-CIF11 Conversion Adapter. Using this power
supply for any other external device may damage the CPU Unit or external
devices.
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Connection Methods Connection between CPU Unit and Personal Computer
The following connections are in Host Link serial communications mode.

CS-series
CPU Unit Personal computer
Signal zlcr: zg‘ Signal
o — AL
RS-232C RD g A A g SD RS-232C
- ] -23
interface gg g :l g gg interface
5V | 6 — 6 | DR
DR | 7 7 | RS
ER | 8 L 8 | CS
SG | 9 — 9 | Cl
D-Sub, 9-pin connector D-Sub, 9-pin connector

Male connector on cable Female connector on cable

Note 1. Refer to Connection Examples under Appendix F Connecting to the RS-
232C Port on the CPU Unit when converting between RS-232C and RS-
422A/485 for 1:N connections.

2. Refer to Recommended Wiring Methods under Appendix F Connecting to
the RS-232C Port on the CPU Unit when making your own RS-232C ca-
ble.

The following connections are in peripheral bus serial communications mode.

CS-series
CPU Unit Personal computer
Signal z': Elg Signal
FG |1 — 1 |CD
RD | 3 3 | SD
Rs-232C| RS | 4 — 4 | ER |RS-232C
interface CcS 5 5 SG interface
5V | 6 — 6 | DR
DR | 7 7 | RS
ER | 8 8 |CS
SG | 9 9 | CI
D-Sub, 9-pin connector D-Sub, 9-pin connector
Male connector on cable Female connector on cable

Use the following connectors and cables when creating RS-232C cable for
connecting to the RS-232C port.

Applicable Connectors CPU Unit Connector
Item Model Specifications
Plug XM2A-0901 9-pin male Used together (One
Hood XM2S-0911-E 9-pin, millimeter of each provided
e with CPU Unit.)
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Personal Computer Connector

Item Model Specifications
Plug XM2D-0901 9-pin female Used together
Hood XM2S-0913 9-pin, inch screws

CS1-series CPU Unit

__|IBM PC/AT or compatible
(9-pin male connector)

Plug: XM2D-0901 0

(9-pin female)
10, (]
Hood: XM2S-0913

Recommended cable |, 4. xvp5.0911-E  Plug: XM2A-0901 (9-pin male)

AN /
Provided with CPU Unit

RS-232C port

Note Use the special cables provided from OMRON for all connections whenever
possible. If cables are produced in-house, be sure they are wired correctly.
External devices and the CPU Unit may be damaged if general purpose (e.g.,
computer to modem) cables are used or if wiring is not correct.

Recommended Cables Fujikura Ltd.:UL2464 AWG28 x 5P IFS-RVV-SB (UL product)

AWG 28 x 5P IFVV-SB (non-UL product)

Hitachi Cable, Ltd.: UL2464-SB(MA) 5P x 28AWG (7/0.127) (UL product)
CO-MA-VV-SB 5P x 28AWG (7/0.127) (non-UL product)

RS-232C Port Specifications

Item Specification
Communications method | Half duplex
Synchronization Start-stop
Baud rate 0.3/0.6/1.2/2.4/4.8/9.6/19.2/38.4/57.6/115.2 kbps
(See note.)
Transmission distance 15 m max.
Interface EIA RS-232C
Protocol Host Link, NT Link, 1:N, No-protocol, or peripheral bus

Note Baud rates for the RS-232C are specified only up to 19.2 kbps. The CS Series
supports serial communications from 38.4 kbps to 115.2 kbps, but some com-
puters cannot support these speeds. Lower the baud rate if necessary.

Protocol PLC Setup and Duplex Unit DIP Switch Settings

COMM RS-232C port settings (in PLC Setup)
Default value: NT Link: No protocol: Peripheral bus: Host Link:
0 hex 2 hex 3 hex 4 hex 5 hex

OFF Host computer or PT General-purpose CX-Programmer Host computer or
CX-Programmer (NT Link) external devices (peripheral bus) CX-Programmer
(Host Link) (No protocol) (Host Link)

ON CX-Programmer (not a Programming Console) connected through the peripheral bus. (The Programming
Device’s communications parameters are detected automatically.)
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Note The location of the setting depends on the system.
Duplex CPU Systems: COMM switch on the front of the Duplex Unit.
Single CPU Systems: Pin 5 on the DIP switch on the front of the CPU Unit.
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2-6-2 Precautions when Connecting Programming Devices to Duplex
CPU Systems

This section describes factors that must be taken into account when connect-
ing a CX-Programmer or a Programming Console to a CS1D Duplex System.

Connecting a With a Duplex CPU System, Programming Devices must be connected to a
Programming Device serial communications port (peripheral port or RS-232C port) of the active
CPU Unit.

CX-Programmer ~ Programming Console
(peripheral port only)

Active CPU Unit

|

-]

Connect to peripheral port
or RS-232C port of active
CPU Unit.

Note 1. If connected to the peripheral port of the standby CPU Unit, no writing can
be executed from either the CX-Programmer or the Programming Console.
Only reading is enabled. (The CX-Programmer cannot be used for opera-
tions such as changing operating modes, transferring user programs,
transferring PLC Setup settings, changing I/O memory, creating and trans-
ferring 1/O tables, performing online editing, and changing timer/counter
settings.)

2. If connected to the RS-232C port of the standby CPU Unit, neither reading
nor writing can be executed from the CX-Programmer. Reading only, how-
ever, can be enabled by means of the Standby CPU Unit RS-232C Port
Setting in the PLC Setup.

CX-Programmer Programming Console
Standby CPU Unit (peripheral port only)

B |
s When connected to the peripheral port,

write operations cannot be executed.
Only read operations are enabled.

When connected to the RS-232C port, and
with the default settings in the PLC Setup,
both reading and writing are disabled.

Leaving CX-Programmer Connected Constantly to RS-232C Port

With a Duplex CPU Systems, communications will become possible if the CX-
Programmer is left connected constantly only to the active CPU Unit, and an
operation switching error occurs causing the active CPU Unit to become the
standby CPU Unit.

For that reason, if the CX-Programmer is to be left connected, or if it is prefer-
able to not have to reconnect the cable to the other CPU Unit when a switch-
ing error occurs, it is recommended that the following connection be used. For
this, it is required that the Standby CPU Unit RS-232C Port Setting in the PLC
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Setup be set so that independent communications are disabled (i.e., the
default setting).
Active CPU Unit

Standby CPU Unit
1 CX-Programmer

CJ1W-CIF11 R422A

Conversion Adapter or
NT-ALOO1 Link Adapter
(See note b.) NT-ALOO1 Link Adapter

RS-232C

RS-422A/485 (See note a.) RS-422A/485 (See note a.) Igr\r?i;ii?gée;rigb?ggg too';lhe Link

Adapter on the side that connects
to the personal computer.

Note a) Use shielded twisted-pair cable for the RS422A/RS-485 cable.

Model Manufacturer
CO-HC-ESV-3Px7/0.2 Hirakawa Hewtech Corp.

b) The CJ1W-CIF11 does not provide isolation. The total length of
the transmission path must therefore be 50 m or less. If the trans-
mission distance is greater than 50 m, use the NT-ALOO1, which
provides isolation, and do not include the CJ1W-CIF11 in the
transmission path. When only the NT-ALOO1 is used, the total
length of the transmission path can be a maximum of 500 m.
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Leaving a PT or Host Computer Connected Constantly to RS-232C Port

If a PT (Programmable Terminal) or host computer (running SCADA software)
is left connected constantly for monitoring a Duplex CPU System, and if the
connection is only to the active CPU Unit, then writing will become impossible
when an operation switching error occurs and the active CPU Unit becomes
the standby CPU Unit.

For that reason, it is recommended that the following connection be used. For
this, it is required that the Standby CPU Unit RS-232C Port Setting in the PLC
Setup be set so that independent communications are disabled (i.e., the
default setting).

PT Connection Example

In this example, communications between the CPU Unit and the PT are con-
tinued even after an operation switching error occurs.

Active CPU Unit
j Standby CPU Unit

l

PT

L]

CJ1W-CIF11 R422A

Conversion Adapter or X
NT-ALOO1 Link Adapter NS-AL002 RS-232C/RS-422A
(See note b.) Conversion Adapter for NS
Series
RS-422A/485 (See note a.) RS-422A/485 (See note a.)
Note a) Use shielded twisted-pair cable for the RS422A/RS-485 cable.
Model Manufacturer

CO-HC-ESV-3Px7/0.2 Hirakawa Hewtech Corp.

b) The CJ1W-CIF11 does not provide isolation. The total length of
the transmission path must therefore be 50 m or less. If the trans-
mission distance is greater than 50 m, use the NT-AL0O1, which
provides isolation, and do not include the CJ1W-CIF11 in the
transmission path. When only the NT-ALOO1 is used, the total
length of the transmission path can be a maximum of 500 m.

Note 1. The above Conversion Adapter is not required for the RS-422A/RS-485
port at the PT.

2. When the CPU Units are switched, communications may be momentarily
interrupted, so enable communications retries in the PT communications
settings.
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Active CPU Unit

Personal Computer Connection Example

In this example, communications between the CPU Unit and the personal
computer are continued even after an operation switching error occurs.

Standby CPU Unit

Personal computer

[N\

=l
R/

CJ1W-CIF11 R422A RS-232C

A Conversion Adapter or
NT-ALOO1 Link Adapter
(Seenote b T NT-ALO01 Link Adapter

Termination resistance ON

RS-422A/485 (See note a.) RS-422A/485 (See note a.) +5V must be provided to the
Link Adapter on the side that
connects to the personal
computer.
Note a) Use shielded twisted-pair cable for the RS422A/RS-485 cable.
Model Manufacturer

Note

CO-HC-ESV-3Px7/0.2 Hirakawa Hewtech Corp.

b) The CJ1W-CIF11 does not provide isolation. The total length of
the transmission path must therefore be 50 m or less. If the trans-
mission distance is greater than 50 m, use the NT-AL0O1, which
provides isolation, and do not include the CJ1W-CIF11 in the
transmission path. When only the NT-ALOO1 is used, the total
length of the transmission path can be a maximum of 500 m.

When the CPU Units are switched, communications may be momentarily
interrupted, so enable communications retries in the personal computer
(SCADA software, etc.) communications settings.

2-7 Power Supply Units

2-7-1 Duplex Power Supply Units

Note
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In a CS1D Duplex System, a duplex power supply can be configured by
mounting a pair of CS1D Power Supply Units on the CPU Rack, an Expansion
Rack, or Long-distance Expansion Rack.

With a duplex power supply, the Backplane’s 5-V DC/26-V DC power supply is
provided from the two CS1D Power Supply Units. Therefore the load per
CS1D Power Supply Unit is approximately 50%.

If there is a breakdown at one of the CS1D Power Supply Units, operation is
continued by using only the other one. In that event, the load at the one
remaining CS1D Power Supply Unit will increase to 100%. (See note 1.) At
the same time, A31602 (duplex power supply error) will turn ON.

Errors at Power Supply Units mounted on any Rack can be checked by means
of A31900 to A31915 (for 5-V/26-V output errors) or A32000 to A32015 (for
primary-side input voltage errors).

Even if duplex Power Supply Units are to be used, take into account the
effects if an error occurs at one of the Power Supply Units and calculate the
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2-7-2 CS1D Power Supply Unit Models

current consumption under the condition of one Power Supply Unit. If two dif-
ferent kinds of Power Supply Units are to be used, calculate the current con-
sumption using the output of the smaller-capacity Power Supply Unit.

Power supply Power supply Power supply RUN output Model Weight
voltage output capacity output terminals

100to 120 VAC,or |5V DC,7 A No CS1D-PA207R 1,000 g max.

200to 240 V AC 26V DC. 1.3 A

(Switched with short o

bar for voltage Total: 35 W

switching terminals.)

24V DC 5VDC,43A No CS1D-PD024 550 g max.
26 VDC, 0.56 A
Total: 28 W

24V DC 5V DC,53A No CS1D-PD025 630 g max.
26 VDC,1.3A
Total: 40 W

2-7-3 Components and Switch Settings

Note Use the above Duplex Power Supply Units in a CS1D System. The C200HW-
PUOC O is for the CS Series and C200H, and cannot be used with the CS1D.

POWER indicator

POWER[]

PA207R CS

i

 AC100V-120V/
AC200-240V/
INPUT

100-120
T

LI I T
JHEREE

AC Input

Voltage Selector

LG

LOSE

& Caution

Note For 100 to 120 V AC: Close (short circuit)
For 200 to 240 V AC: Open

Lit when there is a 5-V output
from the Power Supply Unit.

AC input

Voltage selector

— Terminals for external (S€€ Note.)
connections

zonzovie DC input {

LG
GR—

i----
TR

L. @& b &

I I ]
AEEIEE

CS1D-PD024/025

24VDC

Always remove the metal jumper before applying a voltage of 200 to 240 V

AC. Not doing so will damage the Unit.

Either a power supply of 100 to 120 V AC (50/60 Hz) or 200 to 240 V AC

(50/60 Hz) can be selected.

Before applying a voltage of 100 to 120 V AC, close the circuit using the metal

jumper.

Always remove the metal jumper before applying a voltage of 200 to 240 V
AC. Otherwise, the Unit will be damaged.

Ground to a resistance of 100 Q or less to increase noise resistance and
avoid electric shock.
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GR Ground to a resistance of 100 Q or less to avoid electric shock.

RUN Output An internal contact turns ON when the CPU Unit is operating in RUN or MON-
ITOR mode. Any of the RUN outputs at the CPU Rack, an Expansion Rack, or
a Long-distance Rack can be used. When Power Supply Units are used in
duplex operation, the RUN output turns ON for both Power Supply Units

together.
Contact configuration SPST-NO
Switching capacity 240 V AC, 2 A (resistive load)
120 V AC, 0.5 A (induction load)
24 V DC, 2 A (resistive load)
24 V DC, 2 A (induction load)
DC Input DC input power (24 V DC) is supplied.
2-7-4 Dimensions
CS1D-PA207R
CS1D-PD025
b [ wenn PA207RCS )
o
(I
(I
130 {1
]
(l
(I
{1
( ‘
0o i
58 - 130 _ _ 22.3 (Backplane)
B - - 152.3 .
CS1D-PD024
bl wenn  PDO24CS AN
o
(I
(I
130 {1
(I
dl
(I
(I
dl
0o
v
_ 54 _ - 100 _
105.2
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2-8 Backplanes
2-8-1 CPU Backplanes

Model
Model Number of slots Application Weight
CS1D-BC042D |3to5 Duplex CPU, Dual /0O | 1,600 g max.
Expansion Systems
CS1D-BC052 5 Duplex CPU, Single I/0 | 1,600 g max.
Expansion Systems
CS1D-BC082S |8 Single CPU Systems 1,600 g max.

Nomenclature and Functions
CPU Backplane for Duplex CPU, Dual I/O Expansion Systems: CS1D-BC042D

Slots for mounting Units CPU Unit connectors (two) Backplane mounting screws
1
(Four M4 screws)

EH_IT_uLJ@LJWIEi/J ] - B "

a1

i ml - U Aml -

\ \

A=

Unit connectors  Duplex Unit Power Supply Unit
Slots for both connector (one) connectors (two)
Expansion Units
and I/O Units

CPU Backplane for Duplex CPU, Single I/0 Expansion Systems: CS1D-BC052

TSIots for mounting Units /\CPU Unit connectors
\ |

il i il i i O o i 7 | B Backplane mounting screws
“ “ a Mount the Backplane with four M4 screws.
[ o > o o The Backplane is constructed so that it can
be insulated from the control panel when
| 1 installed.
Eﬂ \L | Power Supply Unit connectors (two)
= [
PRI Y il o | il o i o o [
— Unit connectors L Duplex Unit connector (one)

L— When connecting a CS1D Long-distance Expansion
Rack, mount a CS1W-IC102 1/O Control Unit.

I/0 Connecting Cable connector

For connecting CS1D Expansion Racks.
C200H Expansion I/O Racks and CS-series
Expansion Racks cannot be connected.

Note Backplanes produced from July 2005 have screw holes that allow an Expan-
sion Rack Cable Mounting Bracket to be attached to secure the cable.
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Backplanes
CPU Backplane for Single CPU Systems: CS1D-BC082S
Slots for mounting 625
CS-series Units Backplane mounting screws
o s 7] El =] mE [ = ul I r—\_1
T
i\ Elsy g iy IsgGl sﬁmﬂmﬁmwﬁmﬁ’mfh_j o o - @

Power Supply Unit connectors (two)

CPU Unit for Single CPU
Systems connectors

Connecting Cable connector CS-series Unit connectors

Note To protect unused connectors, always cover them with CV500-COVO01 I/O Unit
Connector Covers (sold separately) or mount the CS1W-SP001 Spacer Unit
(sold separately). When using only one Power Supply Unit, cover the unused
Power Supply Unit connector with a C500-COV01 Power Supply Unit Connec-

tor Covers (sold separately).

Name Model
I/0 Unit Connector Cover CV500-COVO01
I/0O Unit Spacer Unit CS1W-SP001
Power Supply Unit Connector Cover C500-COVo1
Power Supply Unit Spacer Cover (same shape as CS1D-SP001
PA207R)
Power Supply Unit Spacer Cover (same shape as CS1D-SP002
PD024)

Dimensions
CPU Backplane for Duplex CPU, Dual I/O Expansion Systems: CS1D-BC042D

505.1
491

g“ﬂﬂi"—ﬂim FEC I © |

1319

===
===
==
==
=

B _loC el CrEleCIEIOCTE El e
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CPU Backplane for Duplex CPU, Single I/0 Expansion Systems: CS1D-BC052
EB@LTJTE EﬁLTJﬁE ) S T T T A
e o o o O S U@l - I o | Ty
<35,0 < 299 - o -_“
- 491 o625 ©

505.1

Y

A

CPU Backplane for Single CPU Systems: CS1D-BC082S

505.1

491

1]

|
|

[k

131.9

2-8-2 Expansion Backplanes for Online Replacement

Model

Nomenclature

These Backplanes are used for CS1D Expansion Racks and CS1D Long-dis-
tance Expansion Racks.

Number of slots

Model Application Weight

7o0r8 CS1D-BI082D | Duplex CPU, Dual I/O | 1,600 g max.
Expansion System
9 CS1D-BI092 Duplex CPU, Single I/0O | 1,600 g max.

Expansion System

Backplane for Duplex CPU, Dual I/O Expansion Systems: CS1D-BI1082D

Slots for mounting Units

Backplane mounting screws

I »/ (Four M4 screws)

B litl il iﬁl ml [ l—'ﬂl Eﬁﬁ_l il
'"".,a"".'é"'."a"'!a'.&.'a{:{a'""'a"'l'a'éqiw{:iégg"‘}ql = o
LIl L ~ _
Unit connectors Power Supply Unit

Slot for Expansion  Slot for either Expansion Unit

Unit only or I/0O Unit

connectors (two)
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CPU Backplane for Duplex CPU, Single I/0 Expansion Systems or Single CPU Systems: CS1D-BI1092

F Slots for mounting Units

Backplane mounting screws
Mount the Backplane with four M4 screws.

The Backplane is constructed so that it can

\
= T L L L L P I L e ——— “El beinsulated from the control panel when
| | | | | installed.
- o l[/ o Unit connectors
i M
U L | Power Supply Unit connectors (two)
[e1l8 CIfe10 18 C P10 CP(EN0 C (el CfE)0 CPEN0 L) ° S |

When connecting a Long-distance Expansion
Rack, mount a CS1W-11102 I/O Interface Unit.

1/0 Connecting Cable connector
For connecting CS1D Expansion Racks.

1/0 Connecting Cable connector

For connecting CS1D Expansion Racks.

Dimensions

Note

1.

Backplanes produced from July 2005 have screw holes that allow an Ex-
pansion Rack Cable Mounting Bracket to be attached to secure the cable.

To protect unused connectors, always cover them with CV500-COVO01 1/O
Unit Connector Covers (sold separately) or mount the CS1W-SP001 Spac-
er Unit (sold separately). When using only one Power Supply Unit, cover
the unused Power Supply Unit connector with a C500-COV01 Power Sup-
ply Unit Connector Covers (sold separately).

Name Model
I/0O Unit Connector Cover CV500-COVO01
I/0 Unit Spacer Unit CS1W-SP001
Power Supply Unit Connector Cover C500-COVO1
Power Supply Unit Spacer Cover (same shape as CS1D-SP001
PA207R)
Power Supply Unit Spacer Cover (same shape as CS1D-SP002
PD024)

Backplane for Duplex CPU, Dual I/O Expansion Systems: CS1D-BI082D

5051

491

= Iﬂl L—?—llu—

8l e =] 6 C =] 8

131.9

[ ]

|
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CPU Backplane for Duplex CPU, Single I/0 Expansion Systems or Single CPU Systems: CS1D-BI1092

- Dﬁuﬁia Rt e Bt rt =
o Em ’ _|=h
il =i o o
ol o ]
— ™
) b |B| |B| J:ZD
[w] [ouT] ;l
s Pl Arels PRl PRl PR s PRl PRl s - e Ty =P
A A
35,0 111 . ol ~ 52
- 491 > < 6.25 o _ < 17.1
505.1 - o l.268

A

2-9 Units for Duplex CPU, Dual I/0 Expansion Systems

CS1D 1/O Control Units and CS1D 1/O Interface Units are required to con-
struct a Duplex CPU, Dual I/O Expansion System.

2-9-1

CS1D-IC102D I/0 Control Unit

Mount the CS1D-IC102D I/O Control Units in the CS1D CPU Rack.

Note The CS1D-IC102D I/O Control Unit cannot be used in a Duplex CPU Single
I/O Expansion System or Single CPU System.

Nomenclature and Functions

LED Indicators

[
<——— LED Indicators
Connector to CS1D >
1/0 Interface Unit's
IN Connector
Indicator Status Meaning
RDY (Green) ON (lit) Operating normally.
OFF (not lit) | PLC error
e Error in connected Expansion Rack
e There is only a CPU Rack.
CABLE ERR L (Red) |[ON (lit) Error in connected Expansion Rack
OFF (not lit) | Operating normally.
END RACK (Yellow) | ON (lit) There is only a CPU Rack (no Expansion
Rack).
OFF (not lit) | There is an Expansion Rack.
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Dimensions (mm)

o P

©&

52.6
==

123 3.8 100.5
34.5

Connecting the Units Mount the CS1D I/O Control Unit in either slot 0 or slot 1 (or mount two Units
in both slots) of the CS1D-BC042D CPU Backplane.

If CS1D 1I/O Control Units are mounted in slot 0 and slot 1, the Connecting
Cables can be duplexed.

Z CS1D-1C102D 1/0O Control Units

Slot 0 Slot 1 CS1D CPU Rack

+— CS1W-CNLI[I3 CS-series Connecting Cables
Note: Use cables of the same length.

Duplex Connecting Cables
connect to next Rack.

Note 1. When using duplex Connecting Cables, always use cables that are the
same length.

2. Do not connect separate Expansion Backplane systems with the two Con-
necting Cables. Connecting two Expansion Backplane systems will cause
improper operation.

Correct Incorrect
LL | 1

L]0 Il Il

Separate Expansion Backplanes
cannot be connected.

If a CS1D I/O Control Unit is mounted in slot 0 only, a Basic 1/0 Unit, Special
I/0 Unit, or CPU Bus Unit can be mounted in slot 1.
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«— CS1D-IC102D 1/0 Control Unit
Slot 0 CS1D CPU Rack
O

Slot 1
. ¥~ A CS-series Basic I/O Unit, Special I/O Unit,
Single Connecting or CPU Bus Unit can be mounted.
Cable connects to

next Rack.

If a CS1D I/O Control Unit is mounted in slot 1 only, a Basic 1/0 Unit, Special
I/0 Unit, or CPU Bus Unit cannot used in slot 0.

If mounted here, a CS-series
Basic I/0 Unit, Special I/O Unit, or

CPU Bus Unit will not operate. i .
- «— CS1D-1C102D 1/0 Control Unit
Slot 0 Slot 1 CS1D CPU Rack

Single Connecting Cable
connects to next Rack.

2-9-2 CS1D-11102D I/O Interface Unit
Mount the CS1D-11102D 1/O Interface Units in the CS1D Expansion Racks.

Note The CS1D-11102D /O Interface Units cannot be used in a Duplex CPU Single
I/O Expansion System or Single CPU System.

Nomenclature and Functions

11102D Ccs
<«—— LED Indicators

<—— IN Expansion Connector

OUT Expansion Connector
(to following Rack)

(to next Rack)
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LED Indicators

Dimensions (mm)

Indicator Status

Meaning

RDY (Green) ON (lit)

Operating normally.

OFF (not Iit)

* PLC error
* Error in Expansion Rack connection

CABLE ERRL |ON (lit)

Error in lower (OUT) Expansion Rack connection

(Yellow)

(Red) OFF (not lit) | Operating normally.

CABLE ERR R | ON (lit) Error in higher (IN) Expansion Rack connection
(Red) OFF (not lit) | Operating normally.

END RACK ON (lit) The Rack is the last Rack. (No lower Expansion Rack

is connected.)

OFF (not Iit)

There is a lower Expansion Rack connected.

130

@_.
%ﬁl}i
52.6
1
B=s

3.8

100.5

Connecting the Units

92

Note

Mount the CS1D I/O Interface Unit in either slot O or slot 1 (or mount Units in
both slots) of the CS1D-BI082D Expansion Backplane.

If CS1D 1/O Interface Units are mounted in slot 0 and slot 1, the Connecting
Cables can be duplexed.

Duplex Connecting Cables

connect to previous Rack.

1.

—r

Slot 0 Slot 1

CS1D-11102D 1/O Interface Units

CS1D Expansion Rack

I I ¥——(CS1W-CNCI3 CS-series Connecting Cables

Note: Use cables of the same length.
Duplex Connecting Cables

connect to next Rack.

When using duplex Connecting Cables, always use cables that are the

same length.
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2. Do not connect separate Expansion Backplane systems with the two Con-
necting Cables. Connecting two Expansion Backplane systems will cause
improper operation.

Correct Incorrect
LL | 1

il [l [l

Separate Expansion Backplanes
cannot be connected.

If a CS1D I/O Interface Unit is mounted in slot 0 only, a Basic I/O Unit, Special
I/O Unit, or CPU Bus Unit can be used in slot 1.

Single Connecting Cable
connects to previous Rack. — CS1D-11102D 1/O Interface Unit
—

CS1D Expansion Rack
©

I Slot 1
-

Single Connecting Cable
connects to next Rack.

¥~ A CS-series Basic /0 Unit, Special /O Unit,
or CPU Bus Unit can be mounted.

If a CS1D I/O Interface Unit is mounted in slot 1 only, a Basic I/O Unit, Special
I/O Unit, or CPU Bus Unit cannot be mounted in slot 0.

Single Connecting Cable
connects to previous Rack. — CS1D-11102D 1/O Interface Unit

CS1D Expansion Rack
@

Slot 1
— 4

If mounted, a CS-series Basic

1/0O Unit, Special I/0O Unit, or

CPU Bus Unit will not operate. Single Connecting Cable

connects to next Rack.
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2-10 Units on CS1D Long-distance Expansion Racks

I/O Control Units and I/O Interface Units are required when creating CS1D
Long-distance Expansion Racks. Terminators (CV500-TERO1) are connected
to the last CS1D Long-distance Expansion Rack in each series. (Up to two
series of CS1D Long-distance Expansion Racks can be connected.)

2-10-1 CS1W-IC102 1/0 Control Units

When connecting Expansion Racks, connect an 1/0O Control Unit to the left-
most slot on the CPU Rack.

Part Names and Functions

1C102 CS|

RDY .
TERM ERR Indicators

OUTA OUTB
———

]©

Connector to Backplane

Connector to 1/O Interface Connector to I/O Interface
Unit of series A == Unit of series B

Indicators

Indicator | Status Meaning
RDY (green) |ON Operating normally.

OFF Bus error
TERM ERR |[ON Terminator missing

(red) OFF | Terminator connected.
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Dimensions and Weight
190 \ 123

1C102 CS )
RDY \‘_D
TERM ERR

:

OUTA OUTB

130

\

e I L

i o @/__ !
34.5 L 236.5 -
L‘—’l | /.

Backplane

Weight: 300 g max. (including cable to Backplane)

Connection Method

Note Connect a Terminator (CV500-TERO1) to the unused connector when con-
necting only series A or series B.

When Mounting to CPU Rack
Connect the Backplane connector to the 1/0O expansion connector.

i)

Connect to I/O —

cable connector. CPU Rack

Series A Series B

Note An I/O Control Unit cannot be mounted on an Expansion Backplane.
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2-10-2 CS1W-II102 I/O Interface Units

Mount a CS1W-I1102 I/O Interface Unit to the leftmost slot on each Long-dis-
tance Expansion Rack. Always use a CS1D-Bl092 Expansion Backplane (for
online replacement).

Part Names and Functions

Indicator
Connector to
Backplane
IN expansion connector OUT expansion connector
(to previous Rack) == (to following Rack)
o Jo

Indicator

Indicator | Status Meaning
RDY (green) |ON Operating normally
OFF Bus error (bus reset) or system error

Dimensions and Weight

190 123

11102 CSs

=
J

\

|

oo M\ i

] I e

130 !

ol Jo [

i m/___:
34.5 236.5

Weight: 300 max. (including connector to Backplane) Backplane
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Connection Method

CV500-TERO1 Terminator

Long-distance Expansion
Cable

Connect the 1/O Interface Unit to the input I/O cable connector on the Back-
plane (left side). Always connect a Terminator (CV500-TERO1) to the connec-
tor for the next Rack when it is not used (i.e., on the last Long-distance
Expansion Rack in the series).

To the previous Rack

(I/0 Control Unit or
1/O Interface Unit)

o),

EEE]

CS1 Long-
distance
Expansion
Rack

e

g

Diza

To the next Rack |— Connect a Terminator when not used.

(I/O Interface Unit)

Two Terminators are provided with an I/O Control Unit.
37

Jils

68

[iC

Weight: 50 g max.

Use CV-series Expansion Cable for long-distance expansion cable.

Model number Length
CVM1-CN312 0.3m
CVM1-CN612 0.6 m
CVM1-CN122 1m
CVM1-CN222 2m
CVM1-CN322 3m
CVM1-CN522 5m
CVM1-CN132 10m
CVM1-CN232 20m
CVM1-CN332 30m
CVM1-CN432 40 m
CVM1-CN532 50 m
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2-11 Basic I/0 Units

2-11-1 CS-series Basic 1/0 Units with Terminal Blocks

Name Specifications Model Page
Basic Input Units AC Input Units 100 to 120 V AC, 100 to 120 V DC, 16 inputs | CST1W-1A111 463
m::hk:)?rm'“a' 200 to 240 V AC, 16 inputs CS1W-1A211 463
DC Input Units 24 V DC, 16 inputs CS1W-1D211 464
Interrupt Input Units |24 V DC, 16 inputs CS1W-INTO1 466
(See note 2.)
High-speed Input 24 V DC, 16 inputs CS1W-IDPO1 467
Unit
Basic Output Units | Relay Output Units |2 A at 250 V AC/24 V DC max., 0.1 A at CS1W-0C201 473
(with terminal 120 V DC, independent contacts, 8 outputs
blocks) 2 Aat 250 V AC/24 V DC max., 0.1 A at CS1W-0C211 472
120 V DC, 16 outputs
Triac Output Units 1.2 A at 250 V AC max., 8 outputs, with fuse | CS1W-OA201 475
burnout detection circuit
0.5 A at 250 V AC max., 16 outputs CS1W-OA211 474
Transistor Output 0.5 A at12to0 24 V DC, 16 outputs CS1W-OD211 476
Units, Sinking
Transistor Output 0.5 A at 24 V DC, load short-circuit protec- |CS1W-OD212 481
Units, Sourcing tion, 16 outputs

Note 1. C200H I/O Units cannot be used.

2. An Interrupt Input Unit can be used to input interrupts for a Single CPU
System. With a Duplex CPU System, however, interrupt inputs cannot be
used, i.e., the Interrupt Input Unit will function only as a standard Input Unit.

Optional Product

Name Specifications Model
CS-series Special I/0 Unit Connector | For protecting unused CV500-COVO01
Cover connectors on Back-
plane.
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Components and Switch Settings

CS-series Basic Input Units (20-pin Terminal Block)

I/0 indicator —[

Terminal block —

Unit mounting hooks
Hooked onto Back-
plane to mount Unit.

[~ Model label

connector H
(20-pin)
20-pin terminal block
16-point Unit CS1W-ID211 16-point Units CS1W-0OD212
cs Ccs
01234567 CS1W-INTO1 01000 with ERR indica-
8 9 101112131415 CS1W-IDPO1 8 9 101112131415 tOr (load ShOrt-Cir'
CS1W-0OD211 cuit)
CS1W-IA111
CS1W-1A211
CS1W-0C211
CS1W-0A211
ps 8-point Unit CS1W-0C201 o 8-point Units CS1W-0A201
01234567 01234E§F§37 W|thERR|nd|Ca'
tor (fuse burnout)
Dimensions
CS-series Basic 1/0 Units (20-pin Terminal Blocks)
i ‘
CSTW-IA111 L—Jcs H o
CS1W-1A211 ;
CS1W-ID211 :
CS1W-INTO1 !
CS1W-IDPO1 !
CS1W-0D211 ;
CS1W-0D212 \ ot :
CS1W-0A201 130 S
CS1W-OA211 . £
CS1W-0C201 | | 8
CS1W-0C211 g :
i [ |
S |
Y
D - 124 _
147

Terminal Dimensions

M3.5

6.6] |
84|

&

J 7.2
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2-11-2 Interrupt Input Units

An Interrupt Input Unit can be used to input interrupts for a Single CPU Sys-
tem. With a Duplex CPU System, however, interrupt inputs cannot be used,
i.e., the Interrupt Input Unit will function only as a standard 16-point Input Unit.

Model
Model Specifications No. of Units mountable Reference
to CPU Rack
CS1W-INTO1 |24V DC 16 inputs 2 max. 466

C200H Interrupt Input Units cannot be used.

Dimensions
CS1W-INTO1
20-pin terminal block
A CSs |:| V'D-"E
o E
X '
. o
] c :
130 %_:
Do S
g\
: m
ey U
@l@ :
Y ; WB----:
< ¥ . 124 _
147

2-11-3 High-speed Input Units

Functions The CS1W-IDP01 High-speed Input Unit enables inputting pulse signals that
are shorted than the cycle time of the CPU Unit.

High-speed Inputs Units

Model Name Specifications Reference
CS1W-IDPO1 | High-speed Input Unit 24V DC, 16 inputs 467

C200H Input Units cannot be used.

Components

Input indicators
L Jes

01234567

8 9101112131415
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Input Signal Width

Dimensions

High-speed input signals must meet the following conditions for the ON time.

_
+“—re—>r
ON OFF
Model ON time
CS1W-IDPO1 0.1 ms min.

The High-speed Input Unit has the same dimensions as the Units with a 20-

terminal block.

2-11-4 CS-series Basic I/0 Units with Connectors
(32-, 64-, and 96-pt Units)

CS-series Basic I/O Units are classified as Basic I/O Units.

Note

put at 5V DC, 32 inputs/32 outputs

Name Specifications Model Page
DC Input Unit 24 V DC, 32 inputs CS1W-1D231 | 468
24V DC, 64 inputs CS1W-ID261 |469
24V DC, 96 inputs CS1W-ID291 [470
Transistor Output 0.5Aat12to 24 V DC, 32 outputs | CS1W-OD231 |477
Unit, Sinking 0.3Aat12to 24 V DC, 64 outputs | CS1W-OD261 | 478
0.1 Aat12to 24 V DC, with fuse |CS1W-OD291 |479
burnout detection circuit, 96 out-
puts
Transistor Output 0.5 A at 24 V DC, load short-circuit | CS1W-OD232 | 482
Unit, Sourcing protection, 32 outputs
0.3 A at 24 V DC, load short-circuit | CS1W-OD262 | 484
protection, 64 outputs
0.1 Aat24 V DC, with fuse burnout | CS1W-0OD292 | 485
detection circuit, 96 outputs
DC Input/Transistor |24 V DC input, 0.3 A output at 12 | CS1W-MD261 | 487
Output Unit, Sinking |to 24 V DC, 32 inputs/32 outputs
24V DC input, 0.1 A output at 12 | CS1W-MD291 | 489
to 24 V DC, with fuse burnout
detection circuit, 48 inputs/48 out-
puts
DC Input/Transistor |24V DC input, 0.3 A output at24 V | CS1W-MD262 | 491
Output Unit, Sourc- | DC, load short-circuit protection,
ing 32 inputs/32 outputs
24V DCinput, 0.1 A output at 24V | CS1W-MD292 | 493
DC, with fuse burnout detection cir-
cuit, 48 inputs/48 outputs
TTL 1/O Unit 3.5mA inputat 5V DC, 35 mA out- | CS1W-MD561 | 495

Immediate refreshing is possible for the CS-series Basic I/O Units (with 32-,
64-, and 96-point connectors) using the IORF instruction.
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Model label

1/O indicators —[ .

Unit mounting hooks
Hooked onto Back-
plane to mount Unit.

_ Display Switch for
64-point /0 Units
lch Il cH
O
56-pin 1/0O wiring — 2 3
connectors x 2 DISPLAY
Display switch
0,1 2,3
- Area 1 m m+2
Unit lock notch Area 2 m-+1 m+3
(Attach Unit to Back- Display Switch for
plane and fix securely) 96-point /0O Units
. . ) o - ICH |0 2 4
32-point Units 32-point Units with ERR indicator ICH |1 3 5
CS1W-1D231 (load short-circuit indicator) DISPLAY
CS1W-OD231 CS1W-0D232
L Display switch (3-level selection)
[ Jcs I:ERRI Cs Display switch
sl0123 45867 01234567 e 0.1 2,3 4,5
891011121314 15 89101112131415 rea m m+2 m+4
Area 2 m+1 m+3 m+5
|01 234567 |01 234567

891011121314 15

891011121314 15

64-point Units

64-point Units with ERR indicator

CS1W-1D261 (load short-circuit indicator)

CS1W-0OD261 CS1W-0OD262

CS1W-MD261 CS1W-MD262

[ Jes| | cs
ERR

lon 01234567

891011121314 15
01234567
891011121314 15

llcH

lon 01234567

891011121314 15
01234567
891011121314 15

llcH

96-point Units

L Jcs
ERR <

01234567
891011121314 15

01234567

lcH

llcH

891011121314 15
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CS1W-1D291/0D291/0D292/MD291/MD292

— F (fuse burnt out) indicator

Available on Output Units.
Lights when one or more fuses in the Unit blows.
Lights when external power is OFF.
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Dimensions

Units with One 40-pin
connector (a)
CS1W-1D231
CS1W-0OD231
CS1W-0OD232

Units with Two 40-pin
connectors (b)
CS1W-1D261
CS1W-0OD261
CS1W-0OD262
CS1W-MD261
CS1W-MD262

Units with 56-pin
connectors (c)
CS1W-1D291
CS1W-0OD291
CS1W-0OD292
CS1W-MD291
CS1W-MD292

130

(a) (b) (©

,_
—

—

lzf
Indicator switch
Indicator switch

130 130

=
=1
o
=
=

/.

0|
o]
3

5 35 35 \

101

Using Soldered or Crimped Connector

Backplane

123

- -

—~ -

Approx. 169 for 32- and 64-pt Units/Approx. 179 for 96-pt Units
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Using Pressure-welded Connector
Connecting Cables:
G79-1JJ0C-000-000

XW2Z-[ 1]
, i
0]
@ !
nEy
§ !
S
@
0
\
- 123 -

150

2-12 Unit Current Consumption

Note

There are fixed amounts of current and power that can be provided to the
Units on the Rack. Even when using only one Power Supply Unit, design the
system so that the total current consumption of Units on the Rack does not
exceed the values for the maximum Power Supply Unit current and the maxi-
mum total power.

Calculate the total current consumption under normal conditions (i.e., with
one Power Supply Unit mounted), taking into account the load when an error
occurs at one of the Power Supply Units. If two different kinds of Power Supply
Units are to be used, calculate the current consumption using the output of
the smaller-capacity Power Supply Unit.

When duplex Power Supply Units are used, the load for each CS1D Power
Supply Unit is reduced by approximately half.

2-12-1 CPU Rack and Expansion Racks

104

Note

The maximum current and power provided for the CPU Rack and Expansion
Racks is shown below.

1. CPU Rack: When making calculations, include the current and power con-
sumption for a CPU Backplane for Duplex CPU System, a Duplex Unit, and
two CS1D Power Supply Units.

2. When making calculations, include the current and power consumption for
an Online Replacement Expansion Backplane.

Power Supply Maximum current provided Maximum
Unit model 5-V (internal | 26-V (relay | 24-V (service total
logic power power power power
supply) supply) supply) | Provided
CS1D-PA207R 7A 1.3A None 35W
CS1D-PD024 4.3A 0.56 A None 28 W
CS1D-PD025 53A 1.3A None 40W




Unit Current Consumption

Section 2-12

Note

1. When duplexing by combining the CS1D-PA207R and CS1D-PD024, de-
sign the total current consumption for all Units on the Rack to be within the
power supply capacity of the CS1D-PD024.

When duplexing by combining the CS1D-PA207R and CS1D-PD025, de-

sign the total current consumption for all Units on the Rack to be within the
power supply capacity for the CS1D-PA027R.
3. When duplexing by combining the CS1D-PD025 and CS1D-PD024, de-
sign the total current consumption for all Units on the Rack to be within the
power supply capacity for the CS1D-PD024.

2-12-2 Total Current and Power Consumption Calculation Example

Example 1: Mounting the Following Units on a CPU Rack with a CS1D-
PA207R Power Supply Unit

Item Model Quantity Voltage group
5-V 26-V
CPU Backplane |CS1D-BC052 1 0.55 A
for Duplex CPU
System (5 slots)
Duplex Unit CS1D-DPLO1 1
CPU Unit CS1D-CPU67H 2 0.82 A
Input Unit CS1W-1D291 1 0.20 A
Output Unit CS1W-0C221 1 0.13 A 0.096 A
Special I/O Unit | CS1W-MAD44 2 0.20 A 0.20A
CPU Bus Unit CS1W-CLK21-V1 |1 0.33A
Service power
supply
Current con- Calculation 0.55+0.82x2 [0.096 +0.20 x 2
sumption +0.20 + 0.13 +
0.20x2 +0.33
Result 325A(S7A)  [0.496 A (<1.3A)
Power consump- | Calculation 325Ax5V= |0496Ax26V
tion 16.3 W =129W
Result 16.3 +12.9 =292 W (<35 W)

Example 1: Mounting the Following Units on an Expansion Rack with a CS1D-
PA207R Power Supply Unit

Item Model Quantity Voltage group
5-V 26-V

Online Replace- |CS1D-BI092 1 0.28 A
ment Expansion
Backplane
Input Unit CS1W-ID291 2 0.20 A
Output Unit CS1W-0OD291 7 0.48 A
Current con- Calculation 028A+020A%x2+ |--
sumption 048 Ax7

Result 4.04 A (57 A)
Power consump- | Calculation 404 Ax5V=202W |--
tion Result 20 2 W (<35 W)
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2-12-3 Current Consumption Tables

5-V Voltage Group

Basic I/0 Units

106

individual user manuals for those Units.

Note For the current consumption of Units not shown in these tables, refer to the

Name

Model

Current consumption (A)

CPU Backplane for Single CPU Systems

CS1D-BC082S

0.17

CPU Backplane for Duplex CPU, Dual /O | CS1D-BC042D |1.2
Expansion Systems
Duplex Unit for Duplex CPU, Dual I/O CS1D-DPL02D | 0.41

Expansion Systems

CPU Backplane for Duplex CPU, Single |CS1D-BC052
Expansion I/0O Systems
Duplex Unit for Duplex CPU, Single CS1D-DPLO1

Expansion I/0O Systems

0.55 (total for Backplane
and Duplex Unit)

CS1D CPU Units

Note The values shown on the right
include the current consumption
of a Programming Console. .

CS1D-CPU67H

0.82 (See note.)

CS1D-CPU65H

0.82 (See note.)

CS1D-CPU42S

CS1D-CPU44S

0.78 (See note.)

CS1D-CPU65S

0.82 (See note.

CS1D-CPU67S

(
(
0.78 (See note.)
(
(
(

)
0.82 (See note.)

Online Replacement Expansion Back- CS1D-BC082D |1.21
plane for Duplex CPU, Dual I/O Expan-

sion Systems

Online Replacement Expansion Back- CS1D-BI092 0.28
plane for Duplex CPU, Single Expansion

I/O Systems or Single CPU Systems

CS1D I/O Control Unit CS1w-IC102D |0.2
CS1D I/O Interface Unit CS1W-ll102D |0.22
1/0O Control Unit CS1w-IC102 |0.92
I/O Interface Unit CS1W-11102 0.23

Note NT-ALOO1 Link Adapters consume an additional 0.15 A each when used.

Name Model Current consumption (A)
DC Input Units CS1w-1D211 0.10
CS1W-1D231 0.15
CS1W-ID261 0.15
CS1W-1D291 0.20
AC Input Unit CS1W-1A111 0.11
CS1W-1A211 0.11
Interrupt Input Unit CS1W-INTO1 0.10
High-speed Input Unit CS1W-IDPO1 0.10
Relay Output Unit CS1W-0C201 0.10
CS1W-0OC211 0.13
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CS-series Special I/0 Units

Name Model Current consumption (A)

Transistor Output Unit CS1W-0D211 0.17
CS1wW-0OD212 0.17
CS1W-0OD231 0.27
CS1W-0OD232 0.27
CS1W-0OD261 0.39
CS1W-0OD262 0.39
CS1W-0OD291 0.48
CS1W-0OD292 0.48

Triac Output Unit CS1W-0OA201 0.23
CS1W-OA211 0.41

DC Input/Transistor Output CS1W-MD261 0.27

Unit CS1W-MD262 0.27
CS1W-MD291 0.35
CS1W-MD292 0.35

TTL I/O Unit CS1W-MD561 0.27

Name Model Current consumption (A)

Analog I/0 Unit CS1W-MAD44 0.20

Analog Input Unit CS1W-AD041-V1/081-V1 [ 0.12

Analog Output Unit CS1W-DA041/08V/08C [0.13

Iljolated Thermocouple Input CS1W-PTS01-V1 0.15

nit

Isolated Resistance Thermome- | CS1W-PTS02 0.15

ter Input Unit

Isolated Ni508Q Resistance CS1W-PTS03 0.15

Thermometer Input Unit

Isolated 2-wire Transmission CS1W-PTWO1 0.15

Device Input Unit

Isolated DC Input Unit CS1W-PDCO1 0.15

Isolated Control Output Unit CS1W-PMVO1 0.15

(Analog Output Unit)

Power Transducer Input Unit CS1W-PTRO1 0.15

DC Input Unit (100 mV) CS1W-PTR02 0.15

Isolated Pulse Input Unit CS1W-PPSO01 0.20

Motion Control Units

CS1W-MC221(-V1)

0.6 (0.80 when connected
to a Teaching Box)

CS1W-MC421(-V1)

0.7 (1.00 when connected
to a Teaching Box)

Position Control Units CS1W-NC113 0.25
CS1W-NC133 0.25
CS1W-NC213 0.25
CS1W-NC233 0.25
CS1W-NC413 0.36
CS1W-NC433 0.36
Customizable Counter Units CS1W-HIO01-V1 0.60
CS1W-HCP22-V1 0.80
CS1W-HCA22-V1 0.75
GPIB Interface Unit CS1W-GPIO1 0.33
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CS-series CPU Bus Units

Name Model Current consumption (A)

Controller Link Unit CS1W-CLK21-V1 0.33
CS1W-CLK11 0.47
CS1W-CLK12-V1 0.58
CS1W-CLK52-V1 0.65

Serial Communications Units CS1W-SCuU21-V1 0.30 (See note.)

SYSMAC LINK Unit CS1W-SLK21 0.48
CS1W-SLK11 0.47

Ethernet Unit CS1D-ETN21D 0.38
CS1W-ETN21 0.38
CS1W-ETNO1 0.40
CS1W-ETN11 0.40

DeviceNet Unit CS1W-DRM21-V1 0.29

Loop Control Unit CS1W-LCo001 0.36

Note NT-ALOO1 Link Adapters consume an additional 0.15 A each when used.

26-V Voltage Group

Name Model Current consumption (A)
Relay Output Units CS1W-0C201 0.006 per ON output point
CS1W-0C211 0.006 per ON output point
Analog I/O Unit CS1W-MAD44 0.20
Analog Input Unit CS1W-ADO04- 0.10
V11/081-V1
Analog Output Unit CS1W-DA041/08V |0.18
CS1W-DA08C 0.25
Isolated Thermocouple Input Unit | CS1W-PTS01-V1 | 0.15
Isolated Resistance Thermome- | CS1W-PTS02 0.15
ter Input Unit
Isolated Ni508Q Resistance CS1W-PTS03 0.15
Thermometer Input Unit
Isolated 2-wire Transmission CS1W-PTWO1 0.16
Device Input Unit
Isolated DC Input Unit CS1W-PDCO1 0.15
Isolated Control Output Unit CS1W-PMVO1 0.16
(Analog Output Unit)
Power Transducer Input Unit CS1W-PTRO1 0.08
DC Input Unit (100 mV) CS1W-PTR02 0.08
Isolated Pulse Input Unit CS1W-PPSO01 0.16
Customizable Counter Unit CS1W-HCA22-V1 |0.15

2-13 CPU Bus Unit Setting Area Capacity

Settings for most CPU Bus Units and Inner Boards are stored in the CPU Bus
Unit Setting Area in the CPU Unit. Refer to 8-22 Parameter Areas for details.
The CPU Bus Units are allocated the required number of words for settings

108

from this area.

There is a limit to the capacity of the CPU Bus Unit Setting Area of 10,752
bytes (10 Kbytes). The system must be designed so that the number of words
used in the CPU Bus Unit Setting Area by all of the CPU Bus Units and the
Inner Board does not exceed this capacity. If the wrong combination of Units
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is used, the capacity will be exceeded and either Units will operate from
default settings only or will not operate at all.

The following table shows the number of bytes required in the CPU Bus Unit
Setting Area by each Unit and the Inner Board. Any Unit or Inner Board with a
usage of “0” does not use the CPU Bus Unit Setting Area at all.

2-13-1 Memory Required for Units and Inner Boards

Classification Name Model number Memory
required (bytes)
CS-series CPU | Controller Link Unit CS1W-CLK21/12/52- |512
Bus Units VA1
CS1W-CLK11
SYSMAC LINK Unit CS1W-SLK21/11 512
Serial Communica- CS1W-SCu21 0
tions Unit
Ethernet Unit CS1W-ETN21 994
CS1W-ETNO1 412
Duplex Ethernet Unit | CS1D-ETN21D 384
(See note 2.)
DeviceNet Unit CS1W-DRM21-V1 0
Loop Control Unit CS1W-LCO001 0
Inner Boards Loop Control Board CS1D-LCB05D 0
built into Process-con-
trol CPU Unit
(See note 3.)
Loop Control Board CS1W-LCB01/02 0
(See note 4.)
Serial Communica- CS1wW-SCB21-V1/41- |0
tions Board V1
(See note 4.)

Note 1. Unitsthat are allocated no bytes do not use the CPU Bus Unit Setting Area

at all.

2. When duplex Ethernet communications are used, twice the listed memory
will be required (i.e., memory will be required for two Units). With Duplex
Controller Link communications (CS1W-CLK12/52-V1), memory is re-
quired only for one Unit even though two Controller Link Units are mount-
ed.

3. Only for Process-control CPU Units.

4. Only for Single CPU Systems.

2-14 1/O Table Settings

The following settings are used in the 1/O tables on the CX-Programmer.

Note Refer to the CX-Programmer manual for Units not listed in the table.
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2-14-1 Basic 1/0 Units

110

Note

Name Model Unit type
AC Input Unit CS1W-1A111 16-point Input Unit
CS1W-1A211 16-point Input Unit
DC Input Unit CS1W-ID211 16-point Input Unit
CS1W-ID231 32-point Input Unit
CS1W-1D261 64-point Input Unit
CS1W-1D291 96-point Input Unit
TTL 1/O Unit CS1W-MD561 64-point I/0 Unit
Interrupt Input Unit CS1W-INTO1 16-point Interrupt Input
Unit
High-speed Input Unit CS1W-IDPO1 16-point Input Unit
Contact Output Unit CS1W-0OC201 16-point Output Unit
CS1W-0OC211 16-point Output Unit
Triac Output Unit CS1W-0A201 16-point Output Unit
CS1W-0A211 16-point Output Unit
Transistor Output Unit CS1W-0OD211/212 16-point Output Unit
CS1W-0OD231/232 32-point Output Unit
CS1W-0OD261/262 64-point Output Unit
CS1W-0OD291/292 96-point Output Unit

DC Input/Transistor Output

Unit

CS1W-MD261/262

64-point 1/0 Unit

CS1W-MD291/292

96-point 1/0O Unit

1. An I/O setting error will occur if Units are not set correctly.

set incorrectly.

2. An /O verification error will occur if the number of input or output words is
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2-14-2 CS-series Special I/0 Units

Name Model Unit type Number of unit Allocated words
numbers Inputs | Outputs
Analog I/0 Unit CS1W-MAD44 Other Special I/O Units |1 5 5
Analog Input Units CS1W-AD041/081(-V1) | Other Special I/O Units |1 9 1
Analog Output Units CS1W-DA041/08V/08C | Other Special I/0O Units |1 1 9
Isolated Thermocouple CS1W-PTS01-V1/11 Other Special I/O Units | 1 10 0
Input Unit
Isolated Resistance Ther- CS1W-PTS02/03/12 Other Special I/O Units |1 10 0
mometer Input Unit
Isolated Ni508Q Resistance | CS1W-PTS03 Other Special I/O Units |1 10 0
Thermometer Input Unit
Isolated 2-wire Transmission | CS1W-PTWO01 Other Special I/O Units |1 10 0
Device Input Unit
Isolated DC Input Unit CS1W-PDCO1/11 Other Special I/O Units |1 10 0
Isolated Control Output Unit | CSTW-PTRO1 Other Special I/O Units |1 10 0
(Analog Output Unit)
Power Transducer Input Unit | CS1TW-PTR02 Other Special I/O Units |1 10 0
DC Input Unit (100 mA) CS1W-PMVO01 Other Special I/O Units | 1 5 5
Isolated Pulse Input Unit CS1W-PPSO01 Other Special I/O Units |1 10 0
Motion Control Units CS1W-MC221(-V1) Other Special I/O Units |3 20 10
CS1W-MC421(-V1) Other Special I/O Units |5 32 18
Position Control Units CS1W-NC113/133 Other Special I/0 Units |1 3 2
CS1W-NC213/233 Other Special I/O Units |1 6 4
CS1W-NC413/433 Other Special I/O Units |2 12 8
Customizable Counter Units | CS1W- Other Special I/O Units |1 5 5
HIO01/HCP22/HCA22-
V1
High-speed Counter Unit CS1W-CT021/041 Other Special I/O Units |4 26 14
GPIB Interface Unit CS1W-GPIO1 Other Special I/O Units |1 5 5

Note A Special I/O setting error will occur if Units, the number of input, or the num-
ber of output words is set incorrectly.
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2-14-3 CS-series CPU Bus Units
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Name

Model

Unit type

Controller Link Units

CS1W-CLK11
CS1W-CLK21/12/52-V1

Controller Link Unit

Serial Communications Unit

CS1W-SCU21-V1

Serial Communications
Unit

Ethernet Units

CS1W-ETNO1/11/21

Ethernet Unit

CS1D Ethernet Unit

CS1W-ETN21D

CS1D Ethernet Unit
(See note.)

NX Service Units

CS1W-NXS01/11

NX Service Unit

SYSMAC LINK Unit

CS1W-SLK21

SYSMAC LINK Unit

DeviceNet Unit

CS1W-DRM21-V1

DeviceNet Unit

FL-Net Units

CS1W-FLNO1/02/12

FL-Net Unit

trol Unit

PROFIBUS-DP Master Unit | CS1W-PRM21 PROFIBUS Master Unit
Loop Control Unit CS1W-LCO001 Loop Control Unit
High-resolution Motion Con- | CS1W-MCH71 High Function Numerical

Control Unit

Open Network Controllers

ITNC-EIS/EIX-CST

ITBC-CSTO1

ONC/CS1 Bus IF

Note Supported from CS-Programmer version 4.0 or higher.
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3-1 Duplex CPU Units

3-1-1 Duplex CPU Systems

A Duplex CPU System consists of two CPU Units for Duplex CPU Systems
and one Duplex Unit mounted to a CS1D Backplane for Duplex CPU Sys-
tems.

Note

Two Modes in a
Duplex CPU System

114

1.

CPU Units for
Duplex CPU Systeﬂn\sﬁ‘jL

A Duplex CPU System must be used for Duplex CPU Unit operation. Du-
plex CPU Units cannot be used in a Single CPU Systems.

Inner Boards cannot be mounted in CPU Units for Duplex CPU Systems.
The only Inner Boards that can be used for Duplex CPU Systems is the
CS1D-LCPO5D built into the CS1D-CPULILIP Process-control CPU Units.

Memory Card functions can be executed in duplex only when the doing so
is enabled in the PLC Setup. No processing, however, is executed during
duplex initialization to match the data on the Memory Cards mounted in the
active and standby CPU Units. Therefore, before enabling duplex opera-
tion for Memory Cards, make sure that the contents and the capacities are
the same for both of the Memory Cards. If the free space or the contents
are different, write processing to the Memory Cards may not be completely
correctly.

EM file memory is configured in duplex between the two CPU Units.

Duplex Unit
uplex i CS1D Power Supply Units

N

il

Duplex CPU Units Duplex Power Supply Units

A Duplex CPU System can be operated in either Duplex Mode or Simplex

Mode.

Duplex Mode In Duplex Mode, two CPU Units (active and standby) operate
in a duplex configuration. When an error causing operation to
switch to the standby occurs, the standby CPU Unit automati-
cally switches to active status.

Simplex Mode In Simplex Mode, a single CPU Unit controls operations inde-

pendently. The Duplex System goes into Simplex Mode either
as a result of an error causing operation to switch to the
standby while in Duplex Mode or when Simplex Mode is
selected using the Mode Setting Switch.

* The mode can be toggled between Duplex Mode and Simplex Mode by
means of the Mode Setting Switch on the Duplex Unit.

* The present mode status is displayed by the DPL STATUS indicator on
the Duplex Unit (green flashing: Duplex Mode; OFF: Simplex Mode). It
can also be checked by means of A32808 in the Auxiliary Area (ON:
Duplex Mode, OFF: Simplex Mode).
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Active and Standby
CPU Units

Active and Standby CPU
Unit Operations

In Duplex Mode, the two CPU Units run the same user program. One of them
executes actual control (e.g., refreshing the other Units), and the other one
remains on standby as a backup.

The two CPU Units use synchronized processing and the same user program,
I/O memory, and Parameter Area data.

Active CPU Unit The active CPU Unit is the main CPU Unit that executes con-
trol. It runs the user program and exchanges data with exter-
nal devices (through mounted Units and communications).

Standby CPU Unit The standby CPU Unit runs the user program in parallel with
the active CPU Unit, and remains on standby to switch to
active status in case the active CPU Unit goes down. It con-
stantly receives updated data from the active CPU Unit.

* The setting at the Active Setting Switch on the Duplex Unit determines
which of the two CPU Units is to be active.

* The R and L ACTIVE indicators on the Duplex Unit show which of the two
CPU Units is active. The active/standby status can also be checked using
A32809 in the Auxiliary Area.

When the user program or parameters (e.g., PLC Setup) are changed, they
are transferred from the active CPU Unit to the standby CPU Unit. /O memory
is transferred with each cycle. (These transfers are called “duplex transfers.)

The details of active and standby CPU Unit operations are described below.

Data Transfers

Data CPU Unit
Active CPU Unit |>|  Standby CPU Unit
User program Transferred from active to standby CPU Unit whenever changed.
I/O memory Constantly transferred from active to standby CPU Unit.
Parameters Transferred from active to standby CPU Unit whenever changed.
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Cyclic Operations

Active CPU Unit

Standby CPU Unit

Startup processing Startup processing

[

Duplex initialization ]

Duplex initialization]

o

Common cyclic

processing

User program
execution

|47

Common cyclic
processing

User program
execution

Synchronized

Synchronized <
instructions (See note.)

pl’OCGSSlng »| Synchronized
instructions (See note.)

[ Beginning of duplex synchronization ]

I/O refreshing

Duplex refreshing

Duplex bus check

Peripheral T Transfer processingJP o heral .
eripheral servicing » Peripheral servicing

Transfer processing

Transfer processing

[ Waiting for end of duplex synchronization ]

Note These instructions include IORF(097) (/O REFRESH), DLINK(226) (CPU
BUS UNIT I/O REFRESH), IORD(222) (INTELLIGENT I/O READ),
IOWR(223) (INTELLIGENT I/O WRITE), PID(190) (PID), RXD(235)
(RECEIVE), FREAD(700) (READ DATA FILE), and FWRIT(701) (WRITE

DATA FILE).

The following table shows the processing related to duplex operation. For
details, refer to SECTION 9 CPU Unit Operation and the Cycle Time.

Processing

Duplex-related processing

Startup processing

Duplex status is checked (i.e., whether the Unit status is active
or standby).

Duplex initialization

Data is transferred from the active CPU Unit to the standby
CPU Unit, and verified. (Details are provided below.)

Beginning of duplex
synchronization and
Wiaiting for end of
duplex synchroniza-
tion

In a Duplex CPU System, synchronization processing is exe-
cuted in order to coordinate the timing of active and standby
CPU Unit operations.
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Duplex Power Supply
Units

Note

Duplex
Communications

Units

Note

Processing Duplex-related processing
User program execu- | The same user program is executed.

tion Synchronized instructions (see note) are executed simulta-
neously for both the active and standby CPU Units.

Note These instructions include IORF(097) (I/O REFRESH),
DLINK(226) (CPU BUS UNIT I/O REFRESH),
IORD(222) (INTELLIGENT I/O READ), IOWR(223)
(INTELLIGENT I/O WRITE), PID(190) (PID),
RXD(235) (RECEIVE), FREAD(700) (READ DATA
FILE), and FWRIT(701) (WRITE DATA FILE).

I/O refreshing Inputs and outputs are refreshed only by the active CPU Unit.
When inputs are refreshed, the input data is transferred to the
standby CPU Unit.

Duplex bus check A bus check is executed between the active CPU Unit, Duplex
Unit, and standby CPU Unit.

Peripheral servicing | Writing for file accessing and FINS command execution is pro-
cessed only for the active CPU Unit.

Reading for file accessing and FINS command execution is
processed for both the active and standby CPU Units.

With RS-232C port servicing, only reading can be processed
at the standby CPU Unit (i.e., when enabled in the PLC
Setup).

Peripheral servicing other than the above is executed only at
the active CPU Unit.

Duplex refreshing The Auxiliary Area status and error content at the active CPU

Unit are copied to the standby CPU Unit.

Power Supply Units can be used in a duplex configuration.
The mode does not change between Duplex Mode and Simplex Mode as a
result of Power Supply Unit errors.

CS1D Power Supply Units must be used.

Optical Controller Link Units or Ethernet Units can be used in a duplex config-
uration.

The mode does not change between Duplex Mode and Simplex Mode as a
result of Communications Unit errors.

Duplex Ethernet Units are supported only by CPU Unit Ver. 1.1 or later.

3-1-2 Errors Causing Operation to Switch to the Standby CPU Unit

If any of the “operation switching” errors listed below occur in the active CS1D
CPU Unit, causing it to stop operating, control is automatically switched to the
standby CPU Unit. At that time, the mode is also switched to Simplex Mode.

If, however, an operation switching error or a fatal error occurs simultaneously
at the active and standby CPU Units, the system will stop operating.
Operation switching errors

» Watchdog timer error (CPU error)

* Memory error: Memory Error Flag (A40115) turns ON. (Previously this
was a fatal error.)

* Program error: Program Error Flag (A40109) turns ON. (Previously this
was a fatal error.)

* Cycle time overrun: Cycle Time Overrun Flag (A40108) turns ON.
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Note

e Fatal Inner Board error: Fatal Inner Board Error Flag (A40112) turns ON.
(This is a fatal error for Single CPU Systems or the CS1-H.) (Process-
control CPU Units only)

* FALS error: FALS Error Flag (A40106) turns ON. (Previously this was a
fatal error.)

e Power OFF (when the CPU Setting Switch on the active CPU Unit is
switched from USE to NO USE)

= > >
gle|5|z]g |8
5 -] D =3 =
2l &8|51]2 |2
3 I - N -
(@) oc oc
a> a>
(1) ©  DuplexMode
Standby Active
(Operation switching error)
Mode switched
() | SimplexMode
Active CPU stopped.

The CPU Unit where the error occurred can be replaced while the system
continues operating using the CPU Unit online replacement function.

1.

To determine the cause of a switch to the standby CPU Unit, refer to A023
in the Auxiliary Area or to Mode Switch Reference, below.

In Simplex Mode, or in a Simplex System, operation stops when any of the
above errors occur.
When the mode is switched from Duplex Mode to Simplex Mode due to an
operation switching error or a duplex error, the cause of the mode switch
and the time at which it occurred are stored in the Auxiliary Area of the
newly active CPU Unit (i.e., the active CPU Unit following the mode switch).

Causes of Mode Switching

Word Bit Description
A023 A02300 | ON when mode is switched due to a duplex verification

error.

A02301 | ON when mode is switched due to a duplex bus error.

A02303 | ON when mode is switched by the CPU Setting Switch.

A02304 | ON when mode is switched due to a CPU error (watchdog
timer error).

A02306 | ON when mode is switched due to a FALS error.

A02308 | ON when mode is switched due to cycle time overrun
error.

A02309 | ON when mode is switched due to a program error.

A02312 | ON when mode is switched due to a fatal Inner Board
error.

A02315 | ON when mode is switched due to a memory error.
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3-1-3 Duplex Errors

Time when Switching Occurred

Words

Description

A024 to A026 | The time at which the mode was switched from Duplex Mode to
Simplex Mode is stored as follows:

A02400 to A02407: Second (00 to 59)

A02408 to A02415: Minute (00 to 59)

A02500 to A02507: Hour (00 to 23)

A02508 to A02515: Day (01 to 31)

A02600 to A02607: Month (01 to 12)

A02608 to A02615: Year (00 to 99)

The above Auxiliary Area words are cleared when the mode is restored
from Simplex Mode to Duplex Mode. At that time, the contents of A023 are
transferred to A019, and the contents of A024 to A026 are transferred to
A020 to A022, as an error log.

If an error occurs in the duplex processing itself, the mode is switched from
Duplex Mode to Simplex Mode. At that time, operation continues with the
presently active CPU Unit retaining its active status and the standby CPU Unit

remaining on standby.

Duplex errors Duplex bus error

An error has occurred in the Duplex System's
duplex bus. (A31601 turns ON. Error code: 0010
hex)

Duplex verifica-
tion errors

One of the following items does not match
between the active and standby CPU Units.
(A31600 turns ON. Error code: 0011 hex)

User program or Parameter Area data

System configuration (CPU Unit models or
Duplex Inner Boards)

Note

1. There is no verification of Memory Card, in-
cluding installation, models, and data con-
tents, or verification of front-panel DIP
switch status. Even if any of these do not
match, operation will continue in Duplex
Mode.

2. The causes of duplex verification errors are
stored in the following bits of A317 in the
Auxiliary Area.

Bit 07: CPU Unit Model Verification Error
Flag

Bit 08: CPU Unit Version Verification Error
(CS1D CPU Unit Ver. 1.1 or later only)

Bit 10: Duplex Inner Board Model Verifica-
tion Error Flag (Process-control CPU Units
only)

Bit 13: Parameter Area Verification Error
Flag

Bit 14: No Active CPU Unit Error Flag

Bit 15: User Program Verification Error Flag
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() |  DuplexMode |

Standby Active

(Duplex error)

(2) | Simplex Mode |
Remains in Remains
standby in active
status status
(cannot be
switched)

3-1-4 Automatic Recovery to Duplex Operation by Self-diagnosis

120

Note

After the mode has been switched from Duplex Mode to Simplex Mode due to
an operation switching error or a duplex error, an automatic attempt is made
to return to Duplex Mode if this function has been enabled in the PLC Setup.
This function is mainly useful for momentary or incidental disruptions (to
memory, bus, etc.) due to factors such as noise, rather than for hardware
breakdowns.

When this automatic recovery function is executed, it does not return standby
status to active.

a— > >
E|lE| S| |8 |8
5 ) 2 ) a 3
H =) o =] . -
£l 5| 5|5 |2%=]¢%=
5 © a © g€ | 3%
as> | a>
(1) Duplex Mode
Standby Active
(Operation switching error)
Mode switched.
@ @ SimplexMode |
Active CPU Unit stopped.
Self-diagnosis normal
: \ A
) i Duplex Mode i « Automatic recovery
Active Standby

1. In order for automatic recovery to be enabled, the power to the other CPU
Unit must not be OFF and the Mode Setting Switch must be set to DPL. If
the mode cannot be automatically returned to Duplex Mode, the following
bits in the Auxiliary Area (CPU Unit Duplex Unit Recovery Flags) will turn
ON.

Right CPU Unit: A32814 turns ON.
Left CPU Unit: A32815 turns ON.

2. When Duplex Mode operation has been recovered, the error log automat-
ically will be transferred from the new active CPU Unit to the new standby
CPU Unit (i.e., the one that was the active CPU Unit before). To check the



Duplex CPU Units Section 3-1

reason the standby CPU Unit previously failed (i.e., the reason for switch-
ing to Simplex Operation) or the time the switch was made, use A019 (rea-
sons for switching) and A020 to A022 (time of switching).

3-1-5 Duplex Initialization

In Duplex Mode, duplex initialization is executed automatically at certain times
in order to synchronize the data in the active and standby CPU Units. The
duplex initialization is executed at times such as when the power is turned
ON, when operation is started, when transferring user programs or PLC Setup
data, etc.

By means of this duplex initialization, data is transferred from the active CPU
Unit to the standby CPU Unit and verified.

Duplex Initialization Active CPU Unit Standby CPU Unit
Processing

Data

transfer

and

verification

e During duplex initialization, the DPL STATUS indicator on the Duplex Unit
flashes green.

» During duplex initialization, the cycle time is temporarily extended.

* During duplex initialization, the mode is temporarily switched to Simplex
Mode. If an operation switching error occurs during this interval, operation
will not be continued.

Duplex initialization is executed automatically at the following times.

When power is turned When the power is turned ON while the Mode Setting

ON Switch is set to DPL.
When the Initial Switch is | When the Initial Switch is pressed while the Mode Setting
pressed Switch is set to DPL.

At the start of operation | When operation is started while the Mode Setting Switch
is set to DPL (i.e., moving from PROGRAM Mode to RUN
or MONITOR Mode).

When data is transferred | When a user program is transferred to the active CPU
Unit.

When PLC Setup data is transferred to the active CPU
Unit.

When |/O tables are created at the active CPU Unit.

When CPU Bus Unit system settings are written to the
active CPU Unit.

When online editing is executed at the active CPU Unit.

When Timer/Counter set values are changed at the active
CPU Unit.

During duplex initialization, the cycle time becomes longer than normal, as fol-
lows:

121



Duplex CPU Upnits

Section 3-1

Maximum cycle time = Normal cycle time + o

CS1D CPU Unit model o (Maximum time beyond normal cycle time)

CS1D-CPU65H 190 ms + A

CS1D-CPU67H 520 ms + A

A is the time added when duplex Inner Boards are mounted. Refer to the
Inner Board Operation Manual for the value of A.

3-1-6 Duplex CPU Units with Different Unit Versions

Requirements for
Duplex CPU Units

When Duplex CPU

When the Active CPU Unit
Is an Older Unit Version

Unit versions are used to identify functional additions to CS1D CPU Units.
(Refer to information on unit versions at the front of this manual for details.)
Upward compatibility is provided for all functional additions to CS1D CPU
Units. Duplex CPU Unit operation is thus possible for CPU Units of different
unit versions as long as only the functions supported by both unit versions are
used.

Duplex CPU Unit operation is possible as long as the active CPU Unit does
not use any functions not supported by the standby CPU Unit.

When the Standby CPU Unit
Is an Older Unit Version

Active Standby Active Standby
CPU Unit CPU Unit CPU Unit CPU Unit
Functions Supported ) . Supported Functions
not functions Duplex CPU Unit operation functions not
supported (not used) is possible as long as only (not used) supported
functions supported by
both CPU Units are used.
Supported Supported Supported Supported
functions functions ¢ P functions functions
Duplex operation is
possible in this range.

Unit Operation Is Not

Possible
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Duplex CPU Unit operation is not possible if the unit version of the active CPU
Unit is earlier than that of the standby CPU Unit and the Active CPU Unit uses
functions not supported by the Standby CPU Unit. If this happens, a Duplex
Verification Error will occur and operation will be in Simplex Mode.

When the Standby CPU Unit
Is an Older Unit Version
Duplex CPU Unit operation

Active i Standby_ is not possible because the
CPU Unit CPU Unit Active CPU Unit is using
Supported . functions not supported by
functions ﬁg{‘ctwns the Standby CPU Unit.
supporied A/
Functions used by Supported Supported .
active CPU Unit functions functions Functions used by
Standby CPU Unit

A31708 will turn ON to indicate a CPU Unit Version Verification Error as the
cause of the Duplex Verification Error. This error will be detected at the follow-
ing times.

* When the system is started (i.e., when the power supply is turned ON)

* When operation is switched from Simplex Mode to Duplex Mode

* When using new functions is specified
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If duplex operation is prevented by a Duplex Verification Error, duplex opera-
tion can be recovered by stopping functions on the active CPU Unit that are
not supported by the standby CPU Unit. When a CPU Unit Version Verification
Error has occurred, the flags in A804 can be checked to identify the functions
that are not supported in the standby CPU Unit. (This function is supported by
CS1D CPU Units with unit version 1.3 or later only.)

Unit new functions can be specified from the Programming Console, by down-
loading files from a Memory Card, or by FINS write commands.

The CX-Programmer detects the unit versions of the CPU Units and allows
only functions supported by both. (The active CPU Unit compares it’s unit ver-
sion to that of the standby CPU Unit and transfers the earlier unit version to
the CX-Programmer.) It is thus not possible to specify using functions not sup-
ported by the standby CPU Unit.

Standby CPU Unit Active CPU Unit CX-Programmer
Unit version 1.0 Unit version 2.0

Unit version read. .

>

Unit version 1.0

If the standby CPU Unit is unit version returned. I E—
1.0 and the active CPU Unit is unit The standby CPU Unit is unit

version 2.0, a unit version of 1.0 will be
returned to the CX-Programmer.

version 1.0, so the CX-Programmer
will allow using only functions
supported by unit version 1.0.

Note The CX-Programmer checks the unit version when going online with the PLC

or when opening any of the setting windows, such as the PLC Setup Window.
The CX-Programmer will not update the unit version following online replace-
ment of a Unit, and thus any data transfers will be performed as if the previous
unit version was still valid even if the unit version has been changed in the
online replacement procedure. After replacing a Unit online, restart the CX-
Programmer or perform another action to update the unit version information
before transferring data.

3-1-7 Duplex CPU System Restrictions

System Configuration
Restrictions

This section describes the restrictions that apply to CS1D Duplex CPU Sys-
tems.

* C200H Units (e.g., C200H Basic I/O Units, Group-2 High-density 1/O
Units, and C200H Special I/O Units) cannot be used.

* Inner Boards cannot be mounted in CPU Units for Duplex CPU Systems.
The only Inner Boards that can be used for Duplex CPU Systems is the
CS1D-LCPO5D built into the CS1D-CPULILIPProcess-control CPU Units.
(The CS1D-LCPO5D Loop Control Board cannot be ordered separately
and must be ordered as part of a CS1D-CPULILIP Process-control CPU
Unit.)

Memory Card functions can be executed in duplex only when the doing so
is enabled in the PLC Setup. No processing, however, is executed during
duplex initialization to match the data on the Memory Cards mounted in
the active and standby CPU Units. Therefore, before enabling duplex
operation for Memory Cards, make sure that the contents and the capaci-
ties are the same for both of the Memory Cards. If the free space or the
contents are different, write processing to the Memory Cards may not be
completely correctly.
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Operational
Restrictions

Instruction
Restrictions
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e Duplex operation is possible for EM file memory.

e Interrupts (including scheduled interrupt tasks, external interrupt tasks,
and power OFF interrupt tasks) cannot be used.

* Parallel processing for peripheral servicing (Parallel Processing Mode and
Peripheral Servicing Priority Mode) cannot be executed.

* The clock function is synchronized with the active CPU Unit.

* Instructions with the immediate refresh option (!) cannot be used. (The
IORF instruction, however, is available.)

* The accuracy of timer instructions (TIM, TIMX, TIMH(015), TIMHX(551),
TMHH(540), TMHHX(552), TTIM(087), TTIMX(555), TIMW(813),
TIMWX(816), TMHW(815), TMHWX(817), TIML(542), TIMLX(553),
MTIM(543), and MTIMX(554)) is less than for CS1-H CPU Units. The
accuracy is as follows:

TIM, TIMX, TIMH(015), TIMHX(551), TMHH(540), TMHHX(552),
TTIM(087), TTIMX(555), TIML(542), TIMLX(553), MTIM(543),
MTIMX(554), TIMW(813), TIMWX(816), TMHW(815), TMHWX(817):
(10 ms + cycle time)

Note If the mode is changed from Duplex Mode to Simplex Mode during execution

of a timer instruction, the accuracy in the first cycle following the mode switch
is less than normal (as shown below).

TIM, TIMX, TIMH(015), TIMHX(551), TTIM(087), TTIMX(555), TIML(542),
TIMLX(553), MTIM(543), MTIMX(554), TIMW(813), TIMWX(816),
TMHW(815), TMHWX(817) : £(10 ms + cycle time) £10 ms

TMHH(540), TMHHX(552) : £(10 ms + cycle time) 20 ms

Reference: Timer accuracy for the CS1-H is as follows:

TIM, TIMX, TIMH(015), TIMHX(551), TTIM(087), TTIMX(555), TIML(542),
TIMLX(553), MTIM(543), MTIMX(554), TIMW(813), TIMWX(816),
TMHW(815), TMHWX(817) : 0 to -10 ms

TMHH(540), TMHHX(552) : 0 to -1 ms

* PV refresh operations during timer instruction jumps, or while a block pro-
gram is stopped, are described below. (Operation is different from CS1-H
CPU Units.)

a) TIM, TIMX, TIMH(015), TIMHX(551), TMHH(540), TMHHX(552),
TTIM(087), TTIMX(555):
When a jump is executed for a JMP, CJMP, or CMPN-JME instructions,
the timer PV is not refreshed (unlike CS1-H CPU Units). The next time
the instruction is executed (i.e., the next time the jump is not made) the
timer is refreshed for the period of time that elapsed since it was last
refreshed.

b) TIMW(813), TIMWX(816), TMHW(815), and TMHWX(817):
The timer PV is not refreshed when the BPRG instruction input condi-
tion is OFF or when the block program is paused by the BPPS instruc-
tion. (It is refreshed for CS1-H CPU Units.)

* Background execution cannot be used for text string processing instruc-
tions, table data instructions, or data shift instructions.

* Interrupt control instructions (MSKS, MSKR, CLI) and peripheral servicing
disable/enable instructions (IOSP/IORS) cannot be used. (They will be
executed as NOPs.)

» Execution of the following instructions (called “synchronized instructions”)
is synchronized between the two CPU Units, so their instruction execution
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CS1D Error
Classifications

(Reference)

times are longer than for the CS1-H. (For details on processing time, refer
to 9-5 Instruction Execution Times and Number of Steps.

Synchronized instructions:

IORF(097) (I/0 REFRESH), DLINK(226) (CPU BUS UNIT 1/O
REFRESH), IORD(222) (INTELLIGENT I/O READ), IOWR(223) (INTEL-
LIGENT I/O WRITE), PID(190) (PID), RXD(235) (RECEIVE),

FREAD(700) (READ DATA FILE), and FWRIT(701) (WRITE DATA FILE)

e If the active and standby CPU Units cannot be synchronized when any of
the above instructions are executed (except for PID), the ER Flag will turn
ON. If that occurs, execute the instruction again.

* Also refer to the precautions in Appendix E Precautions in Replacing
CS1-H PLCs with CS1D PLCs.

The underlined errors are related to duplex operation.

Error status

Operation status

Duplex Mode

Simplex Mode or
Simplex System

Operation switching errors
e CPU error

* Memory error

e Fatal Inner Board error
e Program error

¢ Cycle time overrun error
e FALS error

Operation continues in
Simplex Mode.

(The status is
switched from standby
to active.)

Operation stopped.

Fatal errors

¢ |/O bus error

¢ Duplication error

¢ Too many I/O points error
* |/O setting error

Operation stopped.

Operation stopped.

Non-fatal Errors causing a
errors switch to Simplex

Mode (duplex errors)
¢ Duplex verification
error (See note 1.)

e Duplex bus error
(See note 1.)

Operation continues in
Simplex Mode.
(Standby or active sta-
tus remains
unchanged.)

Non-fatal errors in

Duplex Mode

* Duplex power supply
error

e Duplex communica-
tions error

e FAL error

e PLC Setup error

¢ |/O verification error

¢ Non-fatal Inner
Board error

e CPU Bus Unit error

¢ Special I/0 Unit
error

* Battery error

e CPU Bus Unit set-
ting error

¢ Special I/0 Unit set-
ting error

Operation continues in
Duplex Mode.

Operation continues in
Simplex Mode.

Note Duplex verifi-
cation errors
and duplex bus
errors do not
occur in Sim-
plex Mode.

CPU standby (See notes 1 and 2.)

Expansion Rack power interruption

Waits for operation.

Waits for operation.

125



Duplex CPU Upnits

Section 3-1

Note 1.

When a duplex verification error or duplex bus error occurs when the power

is turned ON, the CPU Unit goes into “CPU standby” status.
2. The cause of the “CPU standby” is stored in A322 in the Auxiliary Area.

Conditions for Mode Switching in a Duplex System (Reference)

Condition System Duplex Mode Active/standby status
operation Active CPU Unit |  Standby CPU Unit

When an Power interruption (when | Operation Switched to | Power interruption | Switched to active. (Oper-
operation the CPU Setting Switch | continues. Simplex Mode ation continues.)
switching on the active CPU Unit is
error occurs | switched from USE to NO
at the active | USE).
CPU Unit. Watchdog timer error CPU stopped.

(CPU error)

Memory error

Cycle time overrun

Program error

FALS error

Fatal Inner Board error

(Process-control CPU

Units only)
When a Duplex bus error Remains active. | Remains in standby.
duplex error Duplex verification error (Operation contin-
occurs. ues.)
During duplex initialization. Switched to | Switching between active and standby is dis-

Simplex Mode | abled.
Note If a cause of duplex switching occurs
during this interval, operation stops.

Standby CPU | Power interruption (when Switched to | Remains active. | Power interruption
Unit the CPU Setting Switch is Simplex Mode | (Operation contin-

switched from USE to NO ues.)

USE).

When one of the following Remains in standby.

errors occurs: Watchdog

timer error, memory error,

cycle time overrun error,

program error, FALS

error, fatal Inner Board

error.
Mode Setting | When set to SPL, and Switched to | Remains active. | Remains in standby.
Switch on when the Initial Switch is Simplex Mode | (Operation contin-
Duplex Unit | pressed. ues.)

When set to DPL, and No change Remains active. | Remains in standby.

when the Initial Switch is from Duplex

pressed. Mode.
When a non-fatal error such as a battery Remains active. | Remains in standby.
error occurs. Remains active. | Remains in standby.
When a fatal error other than an operation | Operation Operation stops | Operation stops
switching error occurs. stops
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3-2 Duplex Power Supply Units

A CS1D Duplex System can be configured with Duplex Power Supply Units to
prevent the system from going down due to a Power Supply Unit error.

Be sure to use CS1D-PA/PDLICIL] Power Supply Units. No other Power Sup-

ply Units can be used in a CS1D System. AC and DC Power Supply Units can
be used on the same Backplane.

CPU Rack Power Supply Unit

Power Supply system for
Power Supply Units on right.

Duplex Unit
CPU Unit
I

CPU Unit

. - ------- Power Supply system for
CS1D Expansion Rack : Power Supply Units on left.

|

|

Power Supply Unit

When two CS1D Power Supply Units (CS1D-PA/PDLICIC]) are mounted, the
Backplane's power supply of 5 V DC and 26 V DC is provided in parallel from
the two Power Supply Units.

Even if the power is interrupted at one of the Power Supply Units, or if one of
the Power Supply Units breaks down, power can still be provided to the Rack
by the other Power Supply Unit alone.

Power Supply Unit errors can be checked using the Programming Console, or
by means of A31602, A319, and A320 in the Auxiliary Area.

3-3 Duplex Communications Units

The CS1D supports duplex operation of Ethernet and Controller Link Commu-
nications Units. With duplex Communications Units, communications will con-
tinue even if errors occur in a Communications Unit or on the communications
line.

There are two methods used for duplex communications: Active/standby and

primary/secondary. The method that is used depends on the type of Commu-
nications Unit that is being used.

Refer to the operation manual for the relative Communications Unit for details
on settings and other operating information.

3-3-1 Active and Standby Communications

The active/standby method of communications is used by the following Com-
munications Units. These Units also achieve redundant communications
paths by using a loopback.

CS1W-CLK12-V1 Controller Link Unit
CS1W-CLK52-V1 Controller Link Unit

Two Communications Units are connected to the same communications line.
One of them operates in Active Mode, the other one in Standby Mode. The
same unit number and node address are set for both of the Units.
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The active (ACT) Communications Unit performs communications with the
nodes on the network. The standby (STB) Communications Unit runs on
standby while performing self-diagnosis. If the active Communications Unit
fails, the standby Communications Unit switches to Active Mode and contin-
ues communications operations.

Normal
communications
IR —

Standby while performing self- Receives instructions from
diagnosis. (Line performs node CPU Unit and performs
bypass.) normal operation.

ACT STB/ Unit \

error
CPU N CPU
1 ——> |1
1| ] 11 ]
Ul— — U=
Optical fiber Optical fiber

Active/standby communications have been supported since the first CS1D
CPU Units were released, so they can be used on any CS1D CPU Unit
(including Pre-Ver. 1.1 CPU Units). CX-Programmer version 3.1 or higher is
required to make settings for duplex operation.

Up to three pairs of Communications Units using active/standby communica-
tions can be used for one CS1D PLC. Even when using Duplex Communica-
tions Units, only one unit number is allocated and no restrictions apply to
using other CPU Bus Units.

3-3-2 Primary and Secondary Communications
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Primary/secondary communications are used with CS1D Ethernet Units
(CS1W-ENT21D). Two Communications Units are connected, but each is
connected to a different communications line (network). One Unit operates as
the primary Communications Unit, the other as the secondary Communica-
tions Unit.

The same unit number and node address are set for both of the Units, but two
unit numbers (twice the amount of memory) are allocated.

The primary Communications Unit performs communications with the nodes
on the primary network while confirming node participation in the primary net-
work. The secondary Communications Unit runs on standby while confirming
node participation in the secondary network.

If there is a broken line in the primary network and communications are not
possible for a specific node or nodes, the secondary Communications Unit will
take over and continue communications with those nodes. If the primary Com-
munications Unit fails, the secondary Communications Unit will take over all
communications previously performed by the primary Communications Unit.
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Normal Operation

Operation for Errors

- § with which the primary
© =
E|3 X
13 communicate.
—-Q—O———I-T ¢/
@

The primary Communications Unit
communicates with other nodes
through the primary network.

/

—1® L L 4 4 Primary network

T— Secondary network

Primary
Secondary

Secondary ———@
[ 2
Secondary |—@

Secondary

Primary
Primary
Primary

The secondary Communications

Unit communicates with nodes

Communications Unit cannot

If the primary Communications
Unit fails, the secondary
Communications Unit performs
all communications.

Prind
Secondary

i

Primary

Secondary ——@

Primary

Secondary (——@

Primary *— —Q
Secondary —,

Secondary

Primary
Primary
Primary

Secondary —,
Secondary _,

CS1D CPU Units for Duplex CPU Systems with a unit version of 1.1 or later or
a CS1D CPU Unit for Single CPU Systems with a unit version of 2.0 or later is
required to use Duplex Communication Units using primary/secondary com-
munications. CX-Programmer version 2 or higher is required for duplex set-
tings.

Up to three pairs of Communications Units using primary/secondary commu-
nications can be used for one CS1D PLC. The are also restrictions in the
number of Duplex Communications Units. Refer to the operation manuals for
the duplex Communications Units for details.

With duplex communications using primary/secondary communications,
memory is allocated for two unit numbers. Although the same unit number is
set for both Units, the primary Communications Unit uses the unit number that
is set and the secondary Communications Unit uses the next higher unit num-
ber. For example, if both Units are set to unit number 0, the memory normally
allocated for unit numbers 0 and 1 will be allocated to the duplex Communica-
tions Units. The unit number for these duplex Communications Unit cannot be
setto 15.

Using a number of pairs of duplex Communications Units using primary/sec-
ondary communications will restrict the number of other CPU Bus Units that
can be used, as shown in the following table.

Allowable number of
other CPU Bus Units.

Number of pairs of Communications
Units using primary/secondary
communications

0 16
1 14
2 12
3 10
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Number of pairs of Communications Allowable number of
Units using primary/secondary other CPU Bus Units.

communications

OIN|o|Oo| >
OIN|h~|O|

Communication Unit settings must be made for both the primary and second-
ary Communications Unit. Refer to the operation manual for the Communica-
tions Units for information on the settings that are required.

3-4 Duplex Connecting Cables
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In a CS1D Duplex CPU, Dual I/0O Expansion System, it is possible to duplex
the Connecting Cables between the CPU Rack and Expansion Rack and the
Connecting Cables between Expansion Racks. The system components
required for duplex Connecting Cables are a CS1D-DPL02D Duplex Unit,
CS1D-BC042D CPU Backplane, CS1D-BI082D Expansion Backplanes,
CS1D-IC102D 1/0 Control Units, CS1D-11102D I/O Interface Units, and Duplex
CPU Units with unit version 1.3 or later.

CS1D I/0O Control Units

Data is transferred
simultaneously
between the CPU Unit
and Units through the
duplexed cables.

CPU CPU
Unit CPU Rack Unit
4 — 4 f—

i —)

Expansion
Rack

Even if there is a

problem in one cable, —é
data transfer continues

through the other cable.

Units | |Expansion Units

Rack
L —

CS1D I/O Interface Units

A duplex Connecting Cable system can be configured by mounting two CS1D
I/O Control Units in the CPU Rack, mounting two CS1D I/O Interface Units in
each Expansion Rack, and connecting the Racks with two Connecting
Cables. In a PLC system with duplex Connecting Cables, data is simulta-
neously transferred over both cables between the CPU Unit and Units in the
Expansion Racks.

If one Connecting Cable is disconnected or damaged, data transfer will con-
tinue without interruption. When the Cable is reconnected or repaired, duplex
Connecting Cable operation will be restored.

Each Connecting Cable’s status can be checked with the flags in A270.

Note If there are problems in both Connecting Cables, the system will stop.
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The system will stop
if there are problems
in both Connecting
Cables.

CPU
Unit

U

Units

CPU Rack

Expansion
Rack

Expansion
Rack
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SECTION 4
Operating Procedures

This section outlines the steps required to assemble and operate a CS1D PLC system.

4-1  IntroduCtion. . . ...ttt e 134
4-2  Basic Procedures. . .......... . 136
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134

Introduction

1,2,3...

The following procedure outlines the recommended steps to follow when pre-
paring a Duplex CPU or Single CPU System for operation.

1.

Installation

Set the DIP switches on the front of each Unit as required.

Mount the two CPU Units (see note), Duplex Unit (see note), two Power
Supply Units, and other Units to the Backplane. For a Single CPU System,
install an Inner Board in the CPU Unit if required.

Refer to 5-2 Installation for details.

Note For a Single CPU System, only one CPU Unit is required and no
Duplex Unit is required.

Wiring

Connect the power supply wiring and 1/O wiring. Connect communications
wiring as required.

Refer to 5-3 Power Supply Wiring and 5-4 Wiring Methods for details on
power supply and I/0 wiring.

Initial Settings (Hardware)

a) Setthe following switches on the front of the Duplex Unit (Duplex CPU
Systems only).

* Set the mode switch (duplex/simplex) to DPL (duplex).

* Set the active-CPU Unit switch to ACT.RIGHT or ACT.LEFT.

» Set the CPU USE/NO USE switches to USE.

* Set the DPL USE/NO USE switch to USE (CS1D-DPL02D only).
» Set the communications switch on the Duplex Unit.

b) Set the DIP switches and rotary switches on the front of the CPU Unit
and other Units.

Refer to SECTION 2 Specifications, Nomenclature, and Functions for de-

tails.

Programming Device

Connect the Programming Device (the CX-Programmer or a Programming

Console) to the CPU Unit. (See note.)

Refer to 2-6 Programming Devices for details.

Note With a Duplex CPU System, connect to the active CPU Unit.

Checking Initial Operation

a) Set the operating mode to PROGRAM mode.

b) Turnthe power ON after checking the power supply wiring and voltage.
Confirm that the POWER indicator is lit on the Power Supply Unit.

¢) Confirm that the DPL STATUS indicator on the Duplex Unit flashes
green and then lights green. (See note.)

d) Confirm that the ACTIVE indicator on the Active CPU Unit lights green.
(See note.)

Note Duplex CPU System only.

PLC Setup Settings

With the PLC in PROGRAM mode, change the settings in the PLC Setup
as necessary from the Programming Device (CX-Programmer or Program-
ming Console). Set settings such as the Duplex Communications Unit set-
tings. (Another method is to change the PLC Setup in CX-Programmer and
transfer it to the CPU Unit.)
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10.

11.

12.
13.

Refer to SECTION 6 PLC Setup for details.
Registering the I/O Tables

Check the Units to verify that they are installed in the right slots. With the
PLC in PROGRAM mode, register the I/O tables from the Programming
Device (CX-Programmer or Programming Console). (Another method is to
create the I/O tables in CX-Programmer and transfer them to the CPU
Unit.)

Refer to 7-1 I/O Allocations for details.
Special I/0 Unit, CPU Bus Unit, and Special I/O Unit DM Area Settings
a) Use a Programming Device (CX-Programmer or Programming Con-

sole) to make any necessary settings in the parts of the DM Area that
are allocated to Special I/O Units, CPU Bus Units, and Inner Boards.

b) Reset the power (ON — OFF — ON) or turn ON the Restart Bit for
each Unit or Board. See the Unit’s or Board’s Operation Manual for de-
tails.

Writing the Program

Write the program with the CX-Programmer or a Programming Console.

Transferring the Program (CX-Programmer Only)

With the PLC in PROGRAM mode, transfer the program from CX-Pro-

grammer to the CPU Unit.

Note With a Duplex CPU System, transfer the program to the active CPU
Unit.

Testing Operation

a) Checking I/0O Wiring

Output wiring | With the PLC in PROGRAM mode, force-set output bits

and check the status of the corresponding outputs.

Input wiring | Activate sensors and switches and either check the status
of the indicators on the Input Unit or check the status of the
corresponding input bits with the Programming Device’s
Bit/Word Monitor operation.

b) Auxiliary Area Settings (as Required)
Check operation of special Auxiliary Area Settings such as the follow-
ing:

Output OFF When necessary, turn ON the Output OFF Bit (A50015)

Bit from the program and test operation with the outputs
forced OFF.

Hot Start Set- | When you want to start operation (switch to RUN mode)

tings without changing the contents of I/O memory, turn ON the
IOM Hold Bit (A50012).

c) Trial Operation
Test PLC operation by switching the PLC to MONITOR mode.

d) Monitoring and Debugging
Monitor operation from the Programming Device. Use functions such
as force-setting/force-resetting bits, tracing, and online editing to de-
bug the program.
See SECTION 7 Program Transfer, Trial Operation, and Debugging of
CS/CJ Series Programmable Controllers (W394) for details.

Save and print the program.

Running the Program

Switch the PLC to RUN mode to run the program.
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4-2 Basic Procedures

1. Installation

1,2,3... 1.
2.
3.
2. Wiring
1,2,3... 1.
2.

As necessary, set the DIP switches on the fronts of the Units.

Mount the two Duplex CPU Units, Duplex Unit, two Power Supply Units,
and other Units to the Backplane. Use the same model of CPU Unit for
both CPU Units.

Note a) For a Single CPU System, only one CPU Unit is required and no
Duplex Unit is required.

b) Only one Power Supply Unit is required. Two Power Supply Units
are mounted for duplex power supply operation.

For a Single CPU System, install an Inner Board in the CPU Unit if re-
quired.

Connect the power supply and I/O wiring.
Connect communications lines if required.

&Caution When 200 to 240 V AC power is being supplied, be sure to remove the jumper
bar that shorts the voltage selector terminals. The Power Supply Unit will be
damaged if 200 to 240 V AC is supplied with the jumper bar connected.
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3. Initial Hardware Settings

Settings for Duplex CPU
Systems

1,2,3... 1. Duplex Unit Settings

DPLO02D
1 DPL STATUS

M ACTIVE

3.Left CPU USE/NO USE Switch 4 11 CPU STATUS

When mounting or removing the p| MACTIVE
11 CPU STATUS

left CPU Unit, set this switch to ppp—
NO USE to turn OFF the power — 1 —use
supply to the CPU Unit. ‘@F
— NO USE
RIGHT cPU P>
USE
477 3. Right CPU USE/NO USE Switch
1.Mode Switch (DPL/SPL) NO USE When mounting or removing the
Set to duplex (DPL) or \ PPL SW—T o right CPU Unit, set this switch to
simplex (SPL) mode. E L DR NO USE to turn OFF the power
[ACT. |ACT. .
2 Active CPU Switch _— | & leerlne supply to the CPU Unit.
(ACT.RIGHT/ACT.LEFT) g
Set whether the right CPU Unit g
or t_he left CPU Unit is to be d PRFEL ]l 4. Communications Semngs
t 0 COMM . .
active. i |[owre Set communications parameters.
RSV
ONe—
3.DPL USE/NO USE Switch DB
(CS1D-DPLO2D only) ] ‘DE use
When replacing the Duplex Unit, NO USE
set this switch to NO USE to turn

OFF the power supply to the
Duplex Unit.

a) Set the mode switch on the Duplex Unit to DPL (duplex).

DPL SW ON | OFF

SettoOFF.»E: SPL| DPL
ACT. |ACT.

ON< LEFT |RIGHT

Note For simplex operation, set the mode switch to SPL.

b) Setthe active-CPU Unit switch to ACT.RIGHT or ACT.LEFT depending
on which CPU Unit is to be used as the active CPU Unit.

DPL SW ON | OFF

SPL| DPL

ON: The left-side CPU Unit will be active.  —y ACT. [aCT
OFF: The right-side CPU Unit will be active. on— LEFT |RiGHT

Note For simplex operation, set the active-CPU switch to the side where
the CPU Unit is mounted.

c) Set the Duplex Unit’s left and right CPU USE/NO USE switches and

DPL USE/NO USE switch to USE. Power will be supplied to the CPU

Units and Duplex Unit only when the corresponding switch is set to

USE.
Left-side CPU Unit Right-side CPU Unit Duplex Unit
 LEFTCPU RIGHT CPU p» DPL
_[USE [ UsE | use
@ "Lnouse |E| "1 nouse —I—NO USE

Note For simplex operation, set the CPU USE/NO USE switch to USE
only for the side where the CPU Unit is mounted.
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Settings for Single CPU
Systems

138

d) Set the communications switch on the Duplex Unit. When connecting
a Programming Console to the peripheral port, set the PRPHL switch
to OFF. When connecting the CX-Programmer to the RS-232C port,
set the COMM switch to ON.

Note When connecting anything other than a Programming Console to
the peripheral port, set the PRPHL switch to ON. When connecting
anything other than the CX-Programmer to the RS-232C port, set
the COMM switch to OFF.

Turn OFF when connecting
a Programming Console to
the peripheral port or the
active CPU Unit.

SW
S PrRPHL
g .> COMM
A39512
RSV
ON4—

Turn ON when connecting
the CX-Programmer to
the RS-232C port or the
active CPU Unit.

Note In a Duplex CPU System, pin 4 (peripheral port communications settings) on

the DIP switches on the fronts of the CPU Units are disabled and the PRPHL
setting on the Duplex Unit is used instead. Also, pin 5 (RS-232C port commu-
nications settings) on the DIP switches on the fronts of the CPU Units are dis-
abled and the COMM setting on the Duplex Unit is used instead.

2. CPU Unit Settings

a) Set the DIP switches on the fronts of the two CPU Units to the same
settings.
b) Confirm that both CPU Units are the same model.

The DIP switch on the front of the CPU Unit must be set, along with other set-
tings. Be particularly careful when setting the peripheral port and RS-232C
port settings.

O RuN

O ERR/ALM

o
OOPRPHL/COMN

OMRON

SYSMAC CS1G

PROGRAMMABLE CONTROLLER
R

MCPWR Il Ml BUSY

—
Aoren

PERIPHERAL

:

PORT (RS-232C)

Programming Device
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e Turn OFF pin 4 on the DIP switch when connecting a Programming
Device to the peripheral port. Turn pin 4 ON when connecting any other
device.

* Turn ON pin 5 on the DIP switch when connected a Programming Device

other than a Programming Console to the RS-232C port. Turn pin 5 OFF
when connecting any other device.

4. Connecting a Programming Device
Connect the CX-Programmer or Programming Console to the active CPU

Unit’s peripheral port (the upper port) or connect the CX-Programmer to the
RS-232C port. (See note.)

Programming
Active CPU Unit Console
CX-Programmer (peripheral port only)
JA

Connect to peripheral
or RS-232C port on
active CPU Unit.

Note With a Duplex CPU System, operations, such as generating 1/O tables and
transferring the program, will not be possible if the Programming Device is
connected to the standby CPU Unit.

5. Checking Initial Operation

&Caution When 200 to 240 V AC power is being supplied, be sure to remove the jumper
bar that shorts the voltage selector terminals. The Power Supply Unit will be
damaged if 200 to 240 V AC is supplied with the jumper bar connected.

1,2,3... 1. Check the power supply wiring and voltage and turn ON the power supply
to the CS1D Power Supply Units. Confirm that the POWER indicator on the
Power Supply Unit when power is turned ON.

2. With a Duplex CPU System, confirm that the DPL STATUS indicator on the
front of the Duplex Unit flashes green indicating that duplex operation is
being initialized. If initialization is completed normally, the DPL STATUS in-
dicator will stop flashing and remain lit green.

Note If an inconsistency is detected between the two CS1D CPU Units, a duplex
verification error will occur and the DPL STATUS indicator will flash red. If this
happens, press the initialization switch. Unless there is a hardware error caus-
ing the inconsistency, the error should be cleared.

3. With a Duplex CPU System, confirm that the ACTIVE indicator on the ac-
tive CPU Unit lights green and be sure that the Programming Device is
connected to the active CPU Unit.

&Caution With the default settings, the PLC Setup is set to specify using the mode set
on the Programming Console and if a Programming Console is not con-
nected, the CPU Unit will start in RUN mode. Under these conditions, the PLC
will start operation as soon as power is turned ON.
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6. PLC Setup Settings

These settings are the CPU Unit’s software configuration. Refer to SECTION
6 PLC Setup for details on the settings.

Note The PLC Setup settings are arranged by word addresses when a Program-
ming Console is used to make PLC Setup settings. Refer to Appendix D PLC
Setup Coding Sheets for Programming Console for details.

Examples:

* For Duplex CPU Systems, setting automatic recovery to duplex mode
when an error causes a switch from duplex to simplex mode

e Settings for Duplex Communications Units (CS1W-CLK12-V1 and CS1W-
CLK52-V1)

* For Duplex CPU Systems, settings to connect a Programming Device to
the RS-232C port on the standby CPU Unit to monitor PLC operation
(write operations will not be possible)

Using the CX-Programmer

1,2,3... 1. When setting the device type to “CS1H-H” for a Duplex CPU System, se-
lect Duplex Settings from the Options Menu on the PLC Settings Window
to enable setting the PLC Setup for a CS1D from the CX-Programmer.

=3 PLG Settings — MewPLG1

Eile | Options  Help
T Abways On Top
Set Defaults
ranieterta FLE
Aransterfram PG
Werifi

Tim Settings | Host Link Port | Peripheral Port | Peripheral Service  Duplex Bettings | 4

Hot Swwap
’VI_ Allaw plural Units |

STB Serial Settine
’VI_ Allaw STE-COMM |

Wite Bratestion

GPU Unit Duplex Transfer Settings ———————————
v Transfer Program
[~ EM Divizion Transmission

Divigion Size ID _I; *512 words 11-63)

¥ Transfer Parameter érea of Ihnerboard
[# Transfer Variable Airea of Innerboard

[ Commumication Unit 1
[ Communication Uit 2
[ Communication Unit 3
[ Communication Linit 4
[ Communicatian Unit 5 =l

Setup Dulplex Settines |CS51D-CPUgS [Offline

Note The device type setting on the CX-Programmer depends on the
version of CX-Programmer being used. When setting the device
type to “CS1H-H” for a Duplex CPU System, select Duplex Set-
tings from the Options Menu on the PLC Settings Window to en-
able setting the PLC Setup for a CS1D from the CX-Programmer.
For other device type settings, the duplex settings can be made
without selecting this option.

System CX-Programmer CX-Programmer
version 3.[] version 4 or higher
Duplex CPU Systems |CS1H-H CS1H-H or CS1D-H
Single CPU Systems | Not supported CS1D-S

2. Edit the PLC Setup and transfer it to the CPU Unit. (It can be transferred
separately or the CXP project can be saved and the PLC Setup can be
transferred together with the program.)

Note In a Duplex CPU System, transfer to PLC Setup to the active CPU
Unit. (It cannot be transferred to the standby CPU Unit.)
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Using a Programming Console

MONITOR
RUN | PROGRAM

@

Procedure

8

Specifying a word address in the PLC Setup.
(Example: 209)

an
L.

Example: Input 8064.

Lo JCeJCe e St

Address Bits Setting Description

95 00 to 14 | Communications Unit | ON: Enable
Duplex Settings for | OFF: Disable
primary/secondary
communications (See
note.)

121 00to 15 |Communications Unit | ON: Enable

Duplex Settings for | OFF: Disable
active/standby com-

munications

123 15 Automatic Duplex ON: Automatic recovery
Operation Recovery | OFF: No automatic recovery

127 00to 15 | Standby CPU Unit 0000 hex: Do not use independently.
RS-232C Port Setting | 5AA5 hex: Enable independent moni-

toring.

Note Supported for CPU Unit Ver. 1.1 or later.

7. Registering the 1/0 Tables in the CPU Unit

Registering the I/O tables allocates I/O memory to the Units actually installed
in the PLC. This operation is required in CS-series PLCs.
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Note The I/O tables, user program, and PLC Setup data in CS1D CPU Units is

1,2,3...

backed up in the built-in flash memory. The BKUP indicator will light on the
front of the CPU Unit when the backup operation is in progress. Do not turn
OFF the power supply to the CPU Unit when the BKUP indicator is lit. The
data will not be backed up if power is turned OFF.

Using the CX-Programmer Online

Use the following procedure to register the I/O tables with the CX-Program-
mer connected to the CPU Unit and all of the Units mounted to the system.

1. Set the device type in the CX-Programmer as shown in the following table.

System CX-Programmer CX-Programmer
version 3. version 4 or higher
Duplex CPU Systems CS1H-H CS1H-H or CS1D-H
Single CPU Systems Not supported CS1D-S

2. Place the CX-Programmer online to the PLC.
3. Create the I/O tables.

a) With the CPU Unit in PROGRAM mode, double-click 1O Table on the
project tree in the main window. The I/O Table Window will be dis-
played.

b) Select Options and then Create. The models and positions of Units
mounted to the Racks will be written to the registered I/O tables in the
CPU Unit. With a Duplex CPU System running in Duplex Mode, the
I/O tables will automatically be created in both the active and standby
CPU Units.

When the 1/O tables are

created, they are placed

in the active CPU Unit.
Status of actually
mounted Units

Programming
Console
a

CX-Programmer

- 1] (Peripheral
: 2 ort onl
0 E p y)
sl N\ ”
Active
CPU Unit

Create 1/0O Table
operation performed.

Note With a Duplex CPU System, the I/O tables cannot be created di-
rectly in the standby CPU Unit.

4. With a Duplex CPU System, confirm that the DPL STATUS indicator on the
Duplex Unit flashes green after the I/O tables have been created in the ac-
tive CPU Unit. This indicates that the duplex system is being initialized,
e.g., the I/O tables that were written to the active CPU Unit are also being
written to the standby CPU Unit.

Note If an inconsistency is detected between the two CS1D CPU Units,
a duplex verification error will occur and the DPL STATUS indica-
tor will flash red. If this happens, press the initialization switch. Un-
less there is a hardware error causing the inconsistency, the error
should be cleared.

Using the CX-Programmer Offline

Use the following procedure to create the I/O tables offline with the CX-Pro-
grammer and later transfer the 1/0O tables to the CPU Unit.
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1,2,3...

1. Set the device type in the CX-Programmer as shown in the following table.

System CX-Programmer CX-Programmer
version 3. version 4 or higher
Duplex CPU Systems CS1H-H CS1H-H or CS1D-H
Single CPU Systems Not supported CS1D-S

2. Create the I/O tables offline.
a) Double-click /O Table on the project tree in the main window. The 1/0O
Table Window will be displayed.
b) Select PLC - PLC Information - I/O Table, and then double-click the
Rack to be edited. The slots for that Rack will be displayed.

¢) Right-click the slots to be edited and select the desired Units from the
pull-down menu.

3. Select Options and then Transfer to PLC to transfer the 1/O tables to the
active CPU Unit. The 1/O tables will automatically be copied to the standby
CPU Unit as well.

Note The first word allocated to each Rack can be set in the PLC Setup under the

1,2,3...

Options menu.

Using a Programming Console

Use the following procedure to register the 1/O table with a Programming Con-
sole.

1. Install all of the Units in the PLC.

Programming Console

° o oo

[
]

I —

. J

Y
Install the Units

2. Connect the Programming Console to the peripheral port. (See note.)
(It can be connected with the power ON.)

Note With a Duplex CPU System, connect the Programming Console to
the active CPU Unit.

3. Register the I/O tables.

r \
CH
[FUN ][SHIFT] \ *DM

Password (9713)
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WRITE

Specify holding or clearing
CPU Bus Unit information.

CLR

Note If an error occurs when creating the 1/O tales, detailed 1/O table error informa-
tion is stored in A261 whenever the I/O tables. This information can be used to
identify the Unit causing the error.

8. Special I/0 Unit, CPU Bus Unit, and Inner Board Settings

The following table shows the parts of the DM Area are allocated to Special
I/0 Units, CPU Bus Units, and Inner Boards for initial settings. The actual set-
tings depend on the model of Unit or Inner Board being used.

Unit/Board Allocated words
Special I/O Units D20000 to D29599 (100 words x 96 Units)
CPU Bus Units D30000 to D31599 (100 words x 16 Units)
Inner Board D32000 to D32099 (100 words x 1 Board)

After writing the initial settings to the DM Area, be sure to restart the Units by
turning the PLC OFF and then ON again or turning ON the Restart Bits for the
affected Units.

Special I/0 Unit or
CS1 CPU Bus Unit

Restart

9. Writing the Program

Write the program with the CX-Programmer or a Programming Console.

10. Transferring the User Program, PLC Setup, and DM Area Settings to the CPU Unit

1,2,3... 1. When the user program, PLC Setup, and DM Area Settings have been cre-
ated in a Programming Device other than a Programming Console, they
must be transferred to the CPU Unit. If a Duplex CPU System is being used
in Duplex Mode, the data is automatically transferred to both the active and
standby CPU Units.

Note The user program and other data cannot be translated directly to
the standby CPU Unit.

2. With Duplex CPU Systems, confirm that the DPL STATUS indicator on the
Duplex Unit flashes green after the data has been transferred to the active
CPU Unit. This indicates that the duplex system is being initialized, e.g.,
the data that was transferred to the active CPU Unit is also being trans-
ferred to the standby CPU Unit.

Note If an inconsistency is detected between the two CS1D CPU Units,
a duplex verification error will occur and the DPL STATUS indicator
will flash red. If this happens, press the initialization switch. Unless
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11. Testing Operation

there is a hardware error causing the inconsistency, the error
should be cleared.

Checking I/0 Wiring
Before performing a trial operation in MONITOR mode, check the 1/0 wiring.

Output Wiring
With the PLC in PROGRAM mode, force-set and force-reset output bits and
verify that the corresponding outputs operate properly.

-.“||Force-reset/
“lreset

— —
O O O
I —

2
Ell
B

Input Wiring

Activate input devices such as sensors and switches and verify that the corre-
sponding indicators on the Input Units light. Also, use the Bit/Word Monitor
operation in the Programming Device to verify the operation of the corre-
sponding input bits.

Input Unit

I —

E-D oo

I —

Auxiliary Area Settings

Make any required Auxiliary Area settings, such as the ones shown below.
These settings can be made from a Programming Device (including a Pro-
gramming Console) or instructions in the program.

IOM Hold Bit (A50012)

Turning ON the IOM Hold Bit protects the contents of I/O memory (the CIO
Area, Work Area, Timer Completion Flags and PVs, Index Registers, and
Data Registers) that would otherwise be cleared when the operating mode is
switched from PROGRAM mode to RUN/MONITOR mode or vice-versa.

Retained

1/0
memory

Operating mode changed

IOM Hold Bit Status at Startup

When the IOM Hold Bit has been turned ON and the PLC Setup is set to pro-
tect the status of the IOM Hold Bit at startup (PLC Setup address 80 bit 15
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turned ON), the contents of I/O memory that would otherwise be cleared will
be retained when the PLC is turned ON.

Retained

1/0
memory

T
PLC turned ON.

Output OFF Bit (A50015)

Turning ON the Output OFF Bit causes all outputs on Basic I/0O Units and
Special /0 Units to be turned OFF. The outputs will be turned OFF regardless
of the PLC’s operating mode.

«| Output Unit
«| Output Unit

o
o
M
o
o
M

Trial Operation

Use the Programming Console or Programming Device (CX-Programmer) to
switch the CPU Unit to MONITOR mode.

Using a Programming Console

Turn the Mode Switch to MONITOR for the trial operation. (Turn the switch to
RUN for full-scale PLC operation.)

Trial Operation
MONITOR
RUN | PROGRAM
/

Programming
Console Actual operation
MONITOR

RUN | PROGRAM

AN

Using the CX-Programmer

The PLC can be put into MONITOR mode with a host computer running CX-
Programmer.
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Trial Operation

Select PLC, Mode, MONITOR.

(e

==
o cooOo
=l

Actual operation

Select PLC, Mode, RUN.
CX-Programmer

Monitoring and Debugging

There are several ways to monitor and debug PLC operation, including the
force-set and force-reset operations, differentiation monitoring, time chart
monitoring, data tracing, and online editing.

Force-Set and Force-Reset

When necessary, the force-set and force-reset operations can be used to
force the status of bits and check program execution.

When a Programming Console is being used, monitor the bits with Bit/Word
Monitor or 3-word Monitor. Press the SHIFT+SET Keys to force-set a bit or
press the SHIFT+RESET Keys to force-reset a bit. The forced status can be
cleared by pressing the NOT Key.

CX-Programmer

Programming Console

1. Click the bit to be force-set or force-reset. SR
2. Select Force On or Off from the PLC Force-set:  |SHIFT| | SET

menu.

‘ Bit/Word Monitor display —

Force-reset: |sHIFT SET
‘ 3-word Monitor display —

Clear: NOT

Differentiation Monitor

The differentiation monitor operation can be used to monitor the up or down
differentiation of particular bits.

When a Programming Console is being used, monitor the bit with Bit/Word
Monitor. Press the SHIFT+Up Arrow Keys to specify up differentiation or press
the SHIFT+Down Arrow Keys to specify down differentiation.

CX-Programmer

Programming Console

Box will be displayed.
3. Click Rising or Falling.

mented.

toring will stop.

1. Click the bit for differential monitoring. b i o
2. Click Differential Monitor from the PLC etect up-differentiation:

Menu. The Differential Monitor Dialog Bit/Word Monitor display ‘4' [

4. Click the Start Button. The buzzer will
sound when the specified change is
detected and the count will be incre-

5. Click the Stop Button. Differential moni-

Detect down-differentiation:

Time Chart Monitoring

The CX-Programmer’s time chart monitor operation can be used to check and
debug program execution.

Data Tracing

The CX-Programmer’s data trace operation can be used to check and debug
program execution.
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Online Editing

When a few lines of the program in the CPU Unit have to be modified, they
can be edited online with the PLC in MONITOR mode or PROGRAM mode.
When more extensive modifications are needed, upload the program from the
CPU Unit to the host computer, make the necessary changes, and transfer
the edited program back to the CPU Unit.

12. Save and Print the Program

13. Run the Program
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To save the program, select File and then Save (or Save As) from the CX-
Programmer menus.

To print the program, select File and then Print from the CX-Programmer
menus.



SECTION 5
Installation and Wiring

This section describes how to install a PLC System, including mounting the various Units and wiring the System. Be sure
to follow the instructions carefully. Improper installation can cause the PLC to malfunction, resulting in very dangerous
situations.

5-1 Fail-safe Circuits. . .. ...ttt e e 150
5-2 Installation. . ... ... . 151
5-2-1 Installation and Wiring Precautions . ........................ 151
5-2-2  Installationin a Control Panel ........... ... ... .. ... ..... 154
5-2-3  Mounting Height. . .. ... ... . . . 156
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5-3  Power Supply WIring . . ... ..ot 165
5-4  Wiring Methods. . ... ..ot 167
5-4-1  Wiring Power Supply Units .. ........... .. .. ... ion... 167
5-4-2  Wiring CS-series Basic I/O Units with Terminal Blocks......... 173
5-4-3  Wiring CS-series Basic I/O Units with Connectors . ............ 175
5-4-4  Connecting /O Devices .. ........ovtiiiiiiinninnnn.. 180
5-4-5 Reducing Electrical Noise . ...............coiieieninon... 184
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5-1 Fail-safe Circuits

Be sure to set up safety circuits outside of the PLC to prevent dangerous con-
ditions in the event of errors in the PLC or external power supply.

Order of Supplying Power

Managing PLC Errors

Note

If the PLC’s power supply is turned ON after the controlled system’s power
supply, outputs in Units such as DC Output Units may malfunction momen-
tarily. To prevent any malfunction, add an external circuit that prevents the
power supply to the controlled system from going ON before the power supply
to the PLC itself.

With a Single CPU System or a Duplex CPU System in Simplex Mode, PLC
operation will stop and all outputs from Output Units will be turned OFF when
any of the following errors occurs.

* Operation of the Power Supply Unit’s overcurrent protection circuit
¢ A CPU error (watchdog timer error) or CPU on standby

* Any of the following fatal errors: Memory error, I/O bus error, duplicate
number error, fatal Inner Board error, too many 1/O points error, 1/0 setting
error, program error, cycle time overrun error, or FALS(007) error

With a Duplex CPU System in Duplex Mode, PLC operation will stop and all
outputs from Output Units will be turned OFF when any of the following errors
occurs in the active CPU Unit.

e CPU on standby

* Any of the following fatal errors: I/O bus error, duplicate number error, too
many I/O points error, or I/O setting error.

Be sure to add any circuits necessary outside of the PLC to ensure the safety
of the system in the event of an error that stops PLC operation.

When a fatal error occurs, all outputs from Output Units will be turned OFF
even if the IOM Hold Bit has been turned ON to protect the contents of I/O
memory. (When the IOM Hold Bit is ON, the outputs will retain their previous
status after the PLC has been switched from RUN/MONITOR mode to PRO-
GRAM mode.)

Managing Output Malfunctions

Emergency Stop Circuit
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It is possible for an output to remain ON due to a malfunction in the internal
circuitry of the Output Unit, such as a relay or transistor malfunction. Be sure
to add any circuits necessary outside of the PLC to ensure the safety of the
system in the event that an output fails to go OFF.

The following emergency stop circuit controls the power supply to the con-
trolled system so that power is supplied to the controlled system only when
the PLC is operating and the RUN output is ON.

An external relay (CR1) is connected to the RUN output from the Power Sup-
ply Unit as shown in the following diagram.
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MCB1
—
O—o : o
O0—6T3
1 © Power supply
O—5 o
MCB2 )””o) -
7" rcRf;
Lo o
| |
po Controlled system
Lo o
_—— =
00
—— Transformer
<0, or noise filter

DOOOOC000C] gsppLe

in Duplex Mode
Twisted-pair wires

DOOOOOOOOC| BC voliage [0+ DC

regulator O- input/output

\PLC RUN,

:output :

4——-0O O

| - - - - = H - -
; % Surge suppressor
|
gl =

Note Do not latch the RUN output and use it in a circuit to stop a controlled object.
Chattering of the relay contacts used in the output may cause incorrect opera-
tion.

Interlock Circuits

When the PLC controls an operation such as the clockwise and counterclock-
wise operation of a motor, provide an external interlock such as the one
shown below to prevent both the forward and reverse outputs from turning ON
at the same time.

Interlock circuit
| MC2
000501 .o @ } @ Motor clockwise
|
Output Unit | |
|
| |
i MCH1 !
000502: ® o | @ Motor counterclockwise
| |
iiiiiii 1

This circuit prevents outputs MC1 and MC2 from both being ON at the same
time even if both CIO 000501 and CIO 000502 are both ON, so the motor is
protected even if the PLC is programmed improperly or malfunctions.

5-2 Installation
5-2-1 Installation and Wiring Precautions

Be sure to consider the following factors when installing and wiring the PLC to
improve the reliability of the system and make the most of the PLC’s functions.

Ambient Conditions

Do not install the PLC in any of the following locations.

* Locations subject to ambient temperatures lower than 0°C or higher than
55°C.
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* Locations subject to drastic temperature changes or condensation.

* Locations subject to ambient humidity lower than 10% or higher than
90%.

* Locations subject to corrosive or flammable gases.

* Locations subject to excessive dust, salt, or metal filings.

e Locations that would subject the PLC to direct shock or vibration.

* Locations exposed to direct sunlight.

* Locations that would subject the PLC to water, oil, or chemical reagents.
Be sure to enclose or protect the PLC sufficiently in the following locations.

* Locations subject to static electricity or other forms of noise.

* Locations subject to strong electromagnetic fields.

* Locations subject to possible exposure to radioactivity.

¢ Locations close to power lines.

Installation in Cabinets or Control Panels

When the PLC is being installed in a cabinet or control panel, be sure to pro-
vide proper ambient conditions as well as access for operation and mainte-
nance.

Temperature Control

The ambient temperature within the enclosure must be within the operating
range of 0°C to 55°C. When necessary, take the following steps to maintain
the proper temperature.

* Provide enough space for good air flow.

* Do not install the PLC above equipment that generates a large amount of
heat such as heaters, transformers, or high-capacity resistors.

* If the ambient temperature exceeds 55°C, install a cooling fan or air con-

ditioner.
Control Fan
panel @ /
\
J PLC
Louver

* If a Programming Console will be left on the PLC, the ambient tempera-
ture must be within the Programming Console’s operating range of 0°C to
45°C.

Accessibility for Operation and Maintenance

* To ensure safe access for operation and maintenance, separate the PLC
as much as possible from high-voltage equipment and moving machinery.

* The PLC will be easiest to install and operate if it is mounted at a height of
about 1.0to 1.6 m.
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Improving Noise Resistance

* Do not mount the PLC in a control panel containing high-voltage equip-
ment.

¢ Install the PLC at least 200 mm (6.5 feet) from power lines.

Power lines

~

~

200 mm min.

PLC

e——>

200 mm min.

* Ground the mounting plate between the PLC and the mounting surface.

* When I/O Connecting Cables are 10 m or longer, connect the control pan-
els in which Racks are mounted with heavier power wires (3 wires at least
2 mm? in cross-sectional area).

PLC Orientation

* Each Rack must be mounted in an upright position to provide proper cool-
ing.

Top

Bottom

* Do not install a Rack in any of the following positions.
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5-2-2 Installation in a Control Panel

* A typical installation is a CPU Rack mounted above an Expansion Rack
on a mounting plate in the control panel.

* The spacing between the CPU Rack and Expansion Rack (or between
two Expansion Racks) should be sufficient to allow space for a wiring
duct, wiring, air circulation, and replacement of Units in the Racks.

Note If the CS1D-PA207R Power Supply Unit is to be used at an ambient tempera-
ture of 50°C or higher, provide a minimum space of 80 mm between the top of
the Unit and any other objects, e.g., ceiling, wiring ducts, structural supports,

devices, etc.
. — Duct or other object
80 mm min.
+1- CS1D-PA207R
80 mm min.
. — Duct or other object
80 mm min.
41 CS1D-PA207R
80 mm min.

— Duct or other object

e Up to 7 Expansion Racks can be connected.
Each 1/0 Connecting Cable can be up to 12 m long, but the sum total of

all cables between the CPU Rack and Expansion Racks must be 12 m or
less.

* The mounting plate should be grounded completely and we recommend

using a mounting plate that has been plated with a good conductor to
improve noise resistance.

* If all of the Racks cannot be mounted to the same mounting plate, the
individual plates should be securely connected together using 3 wires of
at least 2 mm? in cross-sectional area.
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* The Backplanes are mounted to the plate(s) with four M4 screws each.
* Whenever possible, route 1/0 wiring through wiring ducts or raceways.
Install the duct so that it is easy to fish wire from the 1/0O Units through the
duct. It is handy to have the duct at the same height as the Racks.
% Duct
I 20 mm min.
Phillips +—— Backplane
screwdrivers Unit
\ 20 mm min.
?\v Duct
Wiring Ducts The following example shows the proper installation of wiring duct.

Note

Routing Wiring Ducts

118 to 153 mm

—
<= Fack
30 mm DD D s0mm | T

— Mounting
bracket

Duct

H
Expansion
Rack

Tighten the Unit mounting screws, PLC Rack mounting screws, terminal block
screws, and cable screws to the following torques.

Screws Unit/screw size Torque
Unit mounting screws CPU Units 0.9 N'm
Power Supply Units 0.9 N'm
Duplex Unit 0.4 N-m
I/0 Units 0.4 N-m
Backplane mounting screws 0.9 N'm
Terminal screws M3.5 0.8 N'm
M3 0.5N:m
Cable connector screws M2.6 0.2N-m

Install the wiring ducts at least 20 mm between the tops of the Racks and any
other objects, (e.g., ceiling, wiring ducts, structural supports, devices, etc.) to
provide enough space for air circulation and replacement of Units. If the ambi-
ent temperature is 50 °C or higher, provide a minimum space of 80 mm.
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Input duct Output duct Power duct

1

200 mm min. —=

le

fuses

Expansion Rack

Power
equipment
such as
transformers
and magnetic
relays

Y

Fuses, relays, timers, etc.

(NOT heat-generating equip- . |

ment, power equipment, etc) | erminal Terminal blocks for
’ S blocks or PLC power equipment

THITIINIITIRI Il iiiligiliiiiliiininlinlinlinnnnnng

A T T D R Y

5-2-3 Mounting Height

The mounting height of CPU Racks and Expansion Racks is 123 to 153 mm,
depending on /O Units mounted. If Programming Devices or connecting
cables are attached, the additional dimensions must be taken into account.
Allow sufficient clearance in the control panel in which the PLC is mounted.

JESSSEREREE

123 to 153 mm

. Approx. 180 to 223 mm

156



Installation

Section 5-2

5-2-4 Backplane Mounting Dimensions

49140.3
Four, M4
7k\_ — — — - - _f\—l
I v
|
131.9 CS1D-BC052/BC082S CPU Backplane I 1118403
B — - —0
} 505.1
84 to
49140.3
fle— - - - - -]
|
131.9 CS1D-BI092 Expansion Backplane I 118+0.3
) a—— — —0
{ 505.1
Four, M4

5-2-5 Mounting Units to the Backplane

The following table shows the mounting method.

1,2,3.. 1.

Installation method

Removal method

Hook the top of the Unit into the
slot on the Backplane and tighten
the screw on the bottom of Unit.

Loosen the screw on the bottom of

the Unit
upward.

and rotate the Unit

on the Backplane and rotating the I/0 Unit downwards.

Mount the Unit to the Backplane by hooking the top of the Unit into the slot

2. Make sure that the connector on the back of the Unit is properly inserted
into the connector in the Backplane.

3. Use a Phillips-head screwdriver to tighten the screw on the bottom of Unit.
The screwdriver must be held at a slight angle, so be sure to leave enough

space below each Rack.

Note The screws at the bottoms of the Units must be tightened to the following

torques.

CPU Units: 0.9 N'm
Power Supply Units: 0.9 N-m
Duplex Unit: 0.4 N-m
I/O Units: 0.4 N-m
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| Duct
20 mm min.
Backplane
20 mm min.

Phillips
screwdriver

4. To remove a Unit, use a phillips-head screwdriver to loosen the screw at
the bottom of the Unit, rotate the Unit upward, and remove it.

5-2-6 1/0 Connecting Cables

I/O Connecting Cables are used to connect the CPU Rack and Expansion
Racks. There are two types of I/O Connecting Cables.

Type Model number Connectors Usage
CPU Rack |Expansion Rack
CS-series 1/0 Connecting Cables | CS1D-CNLILI3 | Simple lock Simple lock con- | CPU Rack —
connector nector Expansion Rack
Expansion Rack —
Expansion Rack
CV-series Long-distance Expan- | CV500- Simple lock connector CPU Rack or Expansion Rack
sion Rack I/O Connecting Cables |CNLIL12

_)
Long-distance Expansion Rack

Model Numbers
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CS-series 1/0 Connecting Cables

[ (]

Model number Cable length
CS1W-CN313 (See note.) 0.3m
CS1W-CN713 (See note.) 0.7m
CS1W-CN223 2m
CS1W-CN323 3m
CS1W-CN523 5m
CS1W-CN133 10m
CS1W-CN133B2 12m




Installation Section 5-2

Note Not all CS1W-CN313/CN713 Cables can be used. Refer to CS-series Con-
necting Cables on page 40 for details.

Long-distance Expansion Rack I/O Connecting Cables

[ (]

Model number Cable length
CV500-CN312 0.3m
CV500-CN612 0.6 m
CV500-CN122 im
CV500-CN222 2m
CV500-CN322 3m
CV500-CN522 5m
CV500-CN132 10m
CV500-CN232 20m
CV500-CN332 30m
CV500-CN432 40 m
CV500-CN532 50 m

* When connecting Expansion Racks with CS-series 1/0O Connecting
Cables, install the Racks and select I/O Connecting Cables so that the
total length of all I/O Connecting Cables does not exceed 12 m.

* When connecting Expansion Racks with Long-distance Expansion Rack
I/O Connecting Cables, install the Racks and select /0O Connecting
Cables so that the total length of all I/O Connecting Cables in one system
does not exceed 50 m.

Example 1: CS-series I/0 Connecting Cables

Total cable length:
12 m max.

CS1-series 1/0

Connecting
Cable

CS1-series I/O & |

Connecting
Cable

CS1-series I/0 |

Connecting
Cable

4 CPU Rack

: Expansion Rack

Expansion Rack

- Expansion Rack
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Connecting Cables

160

Total cable

length:
50 m max.

Example 2: Long-distance Expansion Rack I/O Connecting Cables

Long- e = E|=|E 8= |8 Total cable
|| distance length:
i| Expansion 50 m max.

B Rack

E|E|E Long-
distance i
Expansion B
Rack \—IL

f Long-distance Expansion Rack
Long- .
distance Terminator

Expansion
Rack

& Long-

| distance

|| Expansion
i Rack

Terminator

Note 1.
2.

3.

4.

5.

6.

7.

Up to two series of Long-distance Expansion Racks can be connected.

A maximum of seven Long-distance Expansion Racks can be connected
(including all Racks in both series).

Each series of Long-distance Expansion Racks must be 50 m max. with a
total of 100 m max. for both series.

Expansion Racks and Long-distance Expansion Racks cannot be con-
nected at the same time.

In a Duplex CPU, Dual I/O Expansion System, use only the CS1D-BC042D
CPU Backplane and CS1D-BIO082D Expansion Backplanes. No other
Backplanes can be used.

In a Duplex CPU, Single I/O Expansion System, use only the CS1D-BC052
CPU Backplane and CS1D-BIO092 Expansion Backplanes. No other
Backplanes can be used.

In a CS1D Single CPU System, use only the CS1D-BC082S CPU Back-
plane and CS1D-BIO092 Expansion Backplanes. No other Backplanes
can be used.

There are two connection methods that are used, depending on the type of

cable.

CS-series 1/0 Connecting Cables

With CS-series /O Connecting Cables, simple locking connectors are used
on both the CPU Rack and Expansion Racks.
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CPU Rack or
Expansion Rack

Expansion Rack
Simple locking
connectors

The connectors can be inserted only one way; they cannot be inserted upside
down. Be sure that the connectors fit properly as they are inserted.

The connecting port for each CS-series I/O Connecting Cable depends on the
system configuration and the Rack being connected, as shown in the follow-
ing diagrams. The PLC will not operate properly if the Racks are not con-
nected as shown in the following diagrams.

Duplex CPU, Dual I/O Expansion System

Expansion To previous Rack
CPU Rack Rapa .

i -

Tonext CS1D I/O Control Unit Tonext CS1D I/O Interface Unit
Rack Rack

Duplex CPU, Single I/O Expansion System

To :
CPU Rack revious Expansion Rack
ack
_|:| LﬂIN’_HOUT
v
To next Rack To next Rack

CV-series Long-distance I/0 Connecting Cables: Connecting Long-
distance Expansion Racks

The following connections are used when an I/0O Control Unit is mounted to
the CPU Rack. With the CS1D PLCs, an I/O Control Unit cannot be mounted
to an Expansion Rack.
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CV-series Long-distance
4 — I/O Connecting Cables

I/0 Control Unit

Long-distance

Long-distance Expansion Rack

Expansion Rack

Series A 1/0 Interface Unit

1/0 Interface Unit

The connecting port for each CV-series Long-distance 1/0 Connecting Cable
depends on the system configuration and the Rack being connected, as
shown in the following diagrams. The PLC will not operate properly if the
Racks are not connected as shown in the following diagrams.

Duplex CPU, Dual I/O Expansion System

Long-distance Expansion Racks cannot be connected.

Duplex CPU, Single I/O Expansion System

CPU CS1D 1/0O Control Expansion CS1D 1/O Interface
Rack Unit Rack Unit

To I_
previous IN OUT]

i ||| Tl
! E

If there isn't another Rack, install a
E%Qth E%Qth Terminator in the empty connector.

Connecting the Simple Locking Connectors

Press the tabs on the end of the connector and insert the connector until it
locks in place. The PLC will not operate properly if the connector isn’t inserted
completely. To remove the connector, press the tabs and then pull the connec-
tor out.

Y

Note 1. Do notroute the I/O Connecting Cables through ducts that contain the I1/O
or power wiring.
2. Always turn OFF the power supply to the PLC before connecting Cables.

3. An /O bus error will occur and the PLC will stop if an I/O Connecting Ca-
ble’s connector separates from the Rack. Be sure that the connectors are
secure.

162



Installation Section 5-2

4. A 75-mm hole will be required if the /0O Connecting Cable must pass
through a hole when connecting a Long-distance Expansion Rack and a
63-mm hole will be required for Cables connecting other Racks.

5. 1/0 Connecting Cables cannot be cut or rejoined. Be sure to use 1/O Con-
necting Cables of the proper length, particularly when wiring inside panels
or wiring ducts.

6. Do not pull on the I/O Connecting Cables with excessive force.

7. The I/O Connecting Cables mustn’'t be bent too severely. The minimum
bending radii are shown in the following diagram.

CV-series Long-distance

CS-series 1/0 Connecting Cable /O Connecting Cable

{ A r =69 mm min. { / r =80 mm min.
r r
Cable diameter Cable diameter
{ =8.6 mm { =10mm
Installing the Expansion Rack Cable Mounting Brackets can be used to prevent the Expan-
Expansion Rack sion Cables from being disconnected unintentionally.
Cable Mounting
Bracket
Note The Expansion Rack Cable Mounting Bracket is an accessory, which is sold
separately from the Connecting Cables and Backplanes.
1,2,3... 1. Connect the Cable as described in 5-2-6 I/O Connecting Cables.
2. Putonthe Expansion Rack Cable Mounting Bracket from above and attach
it at the top and bottom with the provided Phillips-head screws.
Phillips-head screwdriver
I \A
Expansion Rack Cable Mounting Bracket
/ (CS1D-ATTO1)
Backplane
/ Expansion Rack Cable
—
D
5-2-7 Inner Board Installation

An Inner Board can be mounted only to CPU Units for Single CPU Systems.
You cannot mount one to CPU Units for Duplex CPU Systems. The only Inner
Boards that can be used for Duplex CPU Systems is the CS1D-LCPO05D built
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into the CS1D-CPULILIPProcess-control CPU Units. The CS1D-CPULILIP
Process-control CPU Units are sold as a single product and the Board cannot
be removed.

Note 1. Duplex operation that includes Inner Boards can be used with CPU Units
from lot number 030422 onwards (i.e., CPU Units manufactured from April
22, 2003 onwards).

2. Always turn the power OFF before installing or removing the Inner Board.
Installing or removing the Inner Board with the power turned ON can cause
the CPU Unit to malfunction, damage internal components, or cause com-
munications errors.

3. Before installing the Inner Board, be sure to first touch a grounded metallic
object, such as a metal water pipe, in order to discharge any static build-
up from your body.

\
\\

CPU Unit

Inner Board

1,2,3... 1. Press the catches at the top and bottom of the Inner Board compartment
cover and pull the cover forward.

7
SN
l/|
Press the top catch. Press the bottom catch.

2. Remove the Inner Board compartment cover.

.

3. Align the Inner Board with the groove and slide it into the compartment.
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—=4

5-3 Power Supply Wiring

The power supply systems are divided as follows: Power section, control cir-
cuits, CS1D Racks, and DC I/O. Wire each of these separately.

When using a duplex CS1D System, use a separate power source for each of
the two Duplex Power Supply Units.

Provide an emergency stop circuit to control the power supply to the con-
trolled system so that power is supplied to the controlled system only when
the PLC is operating and the RUN output is ON. Connect an external relay to
the RUN output from the Power Supply Unit.

MCCB1 MCCB2
o0—35 5T Power section
0—3 o 5o
200V AC
s i
3 e Control circuits
— | —_—
e 0 O
Insulating
transformer DC /0
Stabilized — +
Tr ><>C DC power
— supply — _
PLC RUN output
Insulating
cP transformer _
— .
— 50— : .
Py Tr ME
o O — e : I ° :

The Duplex CPU and Expansion Backplanes for a CS1D PLC support Duplex
Power Supply Units. If anything happens to interrupt the power supply from
one of the Power Supply Units, the other one will continue supplying power to
the Unit on the Rack. To ensure that the PLC will continue operating even if
the power supply to the Power Supply Unit is interrupts, always provide power
to two Duplex Power Supply Units from different power sources.
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Wiring Examples: Expansion Racks

CS1D CPU Rack

CP

-~ AC power supply 1 (A1)

CP

bower) PA207§%§0WERD PA207RCS:
®

Tr

sTo—0O

| s~ 0 AC power supply 2 (A2)

CS1D Expansion Rack

(e
el
L]
er—
er} [BEI

Note 1.

CS1D CPU Rack

Wire the Power Supply Units so that they can be replaced safely and with-
out interrupt the power supply to other Racks or devices in the event that

a Power Supply Unit fails.

Branching wiring at a Power Supply Unit terminal block will create a dan-
gerous situation if a Unit must be replaced. Use relay terminals to branch
wiring and provide a circuit protector (CP) for each Power Supply Unit.

Relay
CP terminals
ST

5o

LN B |

Tr O AC power supply 1 (A1)
o

SRR

CS1D Expansion Rack

P S m—— S |

]
Gl
Gl
e~

> [HEINES
Gl
e

er
(el

—O AC power supply 2 (A2
Tr [T ACP pply 2 (A2)
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5-4 Wiring Methods
5-4-1 Wiring Power Supply Units

AC Power Supply Models

Note When 220 V AC power (200 to 240 V AC) is being supplied, be sure to
remove the jumper bar that shorts the voltage selector terminals. The Unit will
be damaged if 220 V AC is supplied with the jumper bar connected.

220V AC 220V AC
Voltage selector power Voltage selector power
terminals E terminals E
O— O—
O‘ < Not connected O—] Unit will be damaged
@) (OPEN) O—+ if connected.
CORRECT INCORRECT!

(Unit will be damaged.)

Note If 100 to 120 V AC power is supplied but the jumper bar has been removed to
select 200 to 220 V AC, the Unit will not operate because the power supply
voltage will be below the 85% minimum level.

* Do not remove the protective label from the top of the Unit until wiring has
been completed. This label prevents wire strands and other foreign matter
from entering the Unit during wiring procedures.

PA207R CS

POWER[]

Screws (3.5 mm head with

i L self-raising pressure plate)
I AC power suppl
[ IR T Tz P PPY e —sTo——O AC power source
M 1:1 isolating 100 to 200 V AC
L& transformer L s~——0O 200 to 240 V AC
(R[]0 ]__ Voltage selector:
[T ] B Closed for 110 V AC
D@ = Open for 220 V AC
GZ‘) Remove the short bar before applying 200 to 240 V AC.
D@ TPUT —}
AC240V RUN output
. RESIST\VED ON when the CPU Unit is in RUN or MONITOR mode.
EE Power OFF when the CPU Unit is in PROGRAM mode or when a fatal error has occurred.
supply

Note The RUN output can be used from either the Power Supply Units on the CPU
Rack or the Expansion Racks.

To obtain an output contact equivalent to RUN output when using a Power
Supply Unit without RUN output, use an output contact from the Power Supply
Unit with a constant ON flag as the input condition.
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AC Power Source

Voltage Selector

& Caution

Isolating Transformer

Power Consumption

RUN Output

168

e Supply 100 to 120 V AC or 200 to 240 V AC.
» Keep voltage fluctuations within the specified range:

Supply voltage Allowable voltage fluctuations
100 to 120 V AC 8510132V AC
200t0 240 V AC 170 to 264 V AC

* If one power supply phase of the equipment is grounded, connect the
grounded phase side to the L2/N (or L1/N if so indicated) terminal.

Shorted: 100 to 120 V AC
Open: 200t0 240V AC

Short-circuit the voltage selector terminals with the jumper bar to select 100 to
120 V AC supply voltage. For 200 to 240 V AC leave them open.

The Power Supply Unit will be damaged if 200 to 240 V AC power is supplied
and the voltage selector terminals are connected with the jumper bar.

The PLC’s internal noise isolation circuits are sufficient to control typical noise
in power supply lines, but noise between the PLC and ground can be signifi-
cantly reduced by connecting a 1-to-1 isolating transformer. Do not ground the
secondary coil of the transformer.

The power consumption will be 150 VA max. per Rack, but there will be a
surge current determined by power supply specifications when power is
turned ON.

This output is ON whenever the CPU Unit is operating in RUN or MONITOR
mode; it is OFF when the CPU Unit is in PROGRAM mode or a fatal error has
occurred.

The RUN output can be used to control external systems, such as in an emer-
gency stop circuit that turns OFF the power supply to external systems when
the PLC is not operating. (See 5-1 Fail-safe Circuits for more details on the
emergency stop circuit.)

CS1D-PA207R

Contact form SPST-NO
Maximum switching 240 V AC: 2 A for resistive loads
capacity 120 V AC: 0.5 A for inductive loads

24 VV DC: 2 A for resistive loads

2 A for inductive loads
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Wiring Example: RUN Output

PA207R CS

PA207R CS

POWERC] POWERL]

e |||

DC24v AC240V Control circuits
HEN (IS e l‘if ' in controlled system
Emergency
stop circuit
Crimp Terminals for AC The terminals on the Power Supply Unit are M3.5, self-raising terminals with
Power Supply screws.

Note 1. Use crimp terminals for wiring.

2. Do not connect bare stranded wires directly to terminals.
3. Tighten the terminal block screws to the torque of 0.8 N-m.
4

Use round-type crimp terminals (M3.5) having the dimensions shown be-
low.

7 mm max. Q

20 mm max.
M3.5 self-raising terminals
Torque to 0.8 N-m

&Caution Tighten the AC power supply terminal block screws to the torque of 0.8 N-m.
Loose screws may result in short-circuit, malfunction, or fire.

Note 1. Be sure to check the setting of the voltage selector before supplying power.

2. Always remove the label from the top of the Power Supply Unit after wiring
the Unit. The label will block air circulation needed for cooling.

DC Power Supply Models

Note Do not remove the protective label from the top of the Unit until wiring has
been completed. This label prevents wire strands and other foreign matter
from entering the Unit during wiring procedures. Do not forget to remove the
label from the top of the Unit after wiring the Unit. The label will block air circu-
lation needed for cooling.
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CS1D-PD024/025 Power Supply Unit

DC Power Source

Power Supply Capacity

Terminal Screws and
Crimp Terminals

170

Note

| M3.5 self-raising terminals

S>—0
5 O
NC DC power source

C I I
THEEREE

Supply 24 V DC. Keep voltage fluctuations within the specified range (19.2 to
28.8 V DC).

The maximum power consumption is 40 W per Rack for the CS1D-PD024 and
60 W per Rack for the CS1D-PD025, but there will be a surge current of about
five times that level when the power is turned ON.

The terminals on the Power Supply Unit are M3.5 self-raising terminals with
screws.

1. Use crimp terminals for wiring.

2. Do not connect bare stranded wires directly to terminals.

3. Tighten the terminal block screws to the torque of 0.8 N-m.

4. Use crimp terminals (M3.5) having the dimensions shown below.

DC power supply crimp terminals

| [ )

7 mr?n max. \ 7 mrL max. Q
. ) |
v | A 4

5. Be sure not to reverse the positive and negative leads when wiring the
power supply terminals.
Supply power to all of the Power Supply Units from the same source.

6. Do not forget to remove the label from the top of the Unit after wiring the
Unit. The label will block air circulation needed for cooling.
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Grounding

PA207R CS

POWER[]

Lo
AC100V-120V/
AAC2100-240V/
INPUT

u

100-120
K CLOSE

LG (Noise-filter neutral terminal)
Ground this terminal to less than 100 Q to improve

O — . . .

noise resistance and prevent electric shock.
R

GR (Ground terminal)

EE %i‘:EVSISTIVE ) A
Ground this terminal to less than 100 Q to prevent

CC
THEleR
[

EE electric shock.

* To help prevent electrical shock, ground the ground terminal (GR: &)
with a ground resistance of less than 100 Q using a 14-gauge wire (mini-
mum cross-sectional area of 2 mm?).

* The line ground terminal (LG: @) is a noise-filtered neutral terminal. If
noise is a significant source of errors or electrical shocks are a problem,
connect the line ground terminal to the ground terminal and ground both
with a ground resistance of less than 100 Q.

* To prevent electrical shock, always ground the LG-GR terminals to a
ground resistance of less than 100 Q if these are connected to each
other.

* The ground wire should not be more than 20 m long.

* Using the same ground line is used together with other equipment, such
as motors and inverters, or connecting the ground line to structural parts
of buildings may actually increase noise and may have a negative affect
on operation.

CS1D PLC Other equipment

Lc Q

GR OT GR 01

Ground Ground
(100 Q or less) (100 Q or less)

CS1D PLC Other equipment

Lc Q

GR O GR 01

Ground Ground
(100 Q or less) (100 Q or less)
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* Do not share the PLC’s ground with other equipment or ground the PLC
to the metal structure of a building. The configuration shown in the follow-
ing diagram may worsen operation.

CS-series PLC Other equipment (motor, inverter, etc.)

GR C]

Grounding Long-distance Expansion Racks
A difference in potential will occur between remote ground points if more than
one point is grounded on the CPU Rack and Long-distance Expansion Racks
in a CS1 Long-distance Expansion System. This is caused by high-frequency
noise from power lines, potential and phase differences between power lines,
and other factors. To prevent noise from entering on the GR (ground) terminal
as a result of a difference in potential, wire the system as shown below.

* Connect all of the GR terminals on the Racks and ground them at one
point only to 100 Q or less.

* Short the LR terminals to the GR terminals.

* Use a ground wire of 2 mm? min.

e Insert 1:1 isolating transformers into the power supply lines and do not
ground the secondary sides of the transformers.

Recommended Wiring

IC101 1102
CPU | 2O 1:1 Isolating 20 1:1 Isolating [T
Lo transformer L1O transformer

LGO LGO-
GRO GRO
CPU Rack Match t9 the 1/O Expansion Rack
Expansion Cable.
I/0 Expansion Cable =
Control panel Control panel

Wiring Susceptible to Noise

IC101 J 102 ‘
CPU| 2O L2Or

Lo Lo
LcO LGO

GROA GROH
CPU Rack Expansion Rack
=

I/0O Expansion Cable

Noise source

Control panel Control panel Grounded to building

Wiring Communications Lines
When using communications from one or more Rack in the system, ground
the entire system so that only one point is grounded. (Refer to user documen-
tation for the devices connected.) For detailed connection methods, refer to
the Operation Manual for the Communications Unit.
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Terminal Screws and
Crimp Terminals

Note

Recommended Wiring

Control panel Control panel

ic101 CPU Rack 11102 EXpansion Rack

GR GR
O A O

1/0 Expansion Cable

‘\Hw—‘
|

Wiring Susceptible to Noise

Control panel Control panel

ictor CPU Rack 112 Expansion Rack

1/0 Expansion Cable

‘”_'"\/—T
T

Noise source

e

The terminals on the Power Supply Unit are M3.5, self-raising terminals with
Screws.

1. Use crimp terminals for wiring.

2. Do not connect bare stranded wires directly to terminals.

3. Tighten the terminal block screws to the torque of 0.8 N-m.

4. Use crimp terminals (M3.5) having the dimensions shown below.

7 mm max. 7 mm max. Q

5-4-2 Wiring CS-series Basic I/0 Units with Terminal Blocks

I/0 Unit Specifications

Wire Sizes

Note

Double-check the specifications for the I/0O Units. In particular, do not apply a
voltage that exceeds the input voltage for Input Units or the maximum switch-
ing capacity for Output Units. Doing so may result in breakdown, damage, or
fire.

When the power supply has positive and negative terminals, be sure to wire
them correctly.

The following wire gauges are recommended.

Wire Size

AWG 22 (0.32 mm?)

The current capacity of electric wire depends on factors such as the ambient
temperature and insulation thickness as well as the gauge of the conductor.
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Terminal Screws and The terminals on the Power Supply Unit are M3.5, self-raising terminals with
Crimp Terminals screws.
Note Use crimp terminals for wiring.

1
2. Do not connect bare stranded wires directly to terminals.

3. Tighten the terminal block screws to the torque of 0.8 N-m.

4. Use crimp terminals (M3.5) having the dimensions shown below.

6.5 mm max. 7 mm max. Q

Wiring » Confirm that the Units have been mounted properly.

* Do not remove the protective label from the top of the Unit until wiring has
been completed. This label prevents wire strands and other foreign matter
from entering the Unit during wiring procedures.

* Remove the label after wiring has been completed to allow air circulation
needed for cooling.

During wiring After wiring

-1— Remove the label.

* Wire the Units so that they can be easily replaced.

* In addition, make sure that the I/O indicators are not covered by the wir-
ing.

* Do not place the wiring for I/0O Units in the same duct or raceway as power
lines. Inductive noise can cause errors in operation.

* Tighten the terminal screws to the torque of 0.8 N-m.

Screw (3.5 mm screw with
self-raising pressure plate)

174



Wiring Methods

Section 5-4

Terminal Blocks

The I/O Units are equipped with removable terminal blocks. The lead wires do
not have to be removed from the terminal block to remove it from an 1/O Unit.
The terminal block can be removed by taking out the terminal block mounting
SCrews.

Terminal block mounting screws
(black screws under cover)

CS1-series Basic I/0O Units

5-4-3 Wiring CS-series Basic I/0 Units with Connectors

Note

Available Connectors

CS-series 32- and 64-point
I/0 Units

This section describes wiring CS-series Basic 1/0 Units with Connectors (32-,
64-, and 96-point Units). The user can combine a special connector with cable
or use a preassembled OMRON cable to connect a High-density I/O Unit to a
terminal block or I/O Terminal.

1. Be sure not to apply a voltage that exceeds the input voltage for Input Units
or the maximum switching capacity for Output Units.

2. When the power supply has positive and negative terminals, be sure to
wire them correctly.

3. Use reinforced insulation or double insulation on the DC power supply con-
nected to DC I/0O Units when required by EC Directives (low voltage).

4. When connecting the connector to the I/O Unit, tighten the connector
screws to a torque of 0.2 N-m.

5. Turn ON the power after checking the connector’s wiring.
6. Do not pull the cable. Doing so will damage the cable.
7. Bending the cable too sharply can damage or break wiring in the cable.

Use the following connectors when assembling a connector and cable.

The following connectors are recommended for attachment to CS-series 32-
and 64-point 1/0 Units.

Connection Pins | OMRON set Fujitsu parts
Solder-type 40 C500-CE404 Socket: FCN-361J040-AU
(included with Unit) Connector bar: FCN-360C040-J2
Crimp-type 40 C500-CE405 Socket: FCN-363J040

Connector bar: FCN-360C040-J2
Contacts: FCN-363J-AU

Crimp-type 40 | C500-CE403 | FCN-367J040-AU

Note Solder-type connectors are included with each Unit.
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CS-series 96-point I/O The following connectors are recommended for attachment to CS-series 96-
Units point /O Units.
Connection Pins | OMRON set Fujitsu parts
Solder-type 56 CS1W-CE561 Socket: FCN-361J056-AU
(included with Unit) Connector bar: FCN-360C056-J3
Crimp-type 56 CS1W-CE562 | Socket: FCN-363J056

Connector bar: FCN-360C056-J3
Contacts: FCN-363J-AU

Crimp-type 56 CS1W-CE563 | FCN-367J056-AU

Note Solder-type connectors are included with each Unit.

Wire Sizes We recommend using cable with wire gauges of AWG 28 to AWG 26
(0.2 mm? to 0.13 mm?3). Use cable with external wire diameters of 1.61 mm
max.

Wiring Procedure

1,2,3... 1. Check that each Unit is installed securely.
Note Do not apply excessive force on the cables.

2. Do not remove the protective label from the top of the Unit until wiring has
been completed. This label prevents wire strands and other foreign matter
from entering the Unit during wiring. (Remove the label after wiring has
been completed to allow air circulation needed for cooling.)

Before wiring After wiring

Remove label
after wiring

3. When solder-type connectors are being used, be sure not to accidentally
short adjacent terminals. Cover the solder joint with heat-shrink tubing.
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Solder-type connector
included with Unit.

|

— |

— ==

N—
N

[«
[>)

-

Heat-shrink tubing

Wire (0.2 to 0.13 mm2)

Note Double-check to make sure that the Output Unit's power supply leads haven’t
been reversed. If the leads are reversed, the Unit’s internal fuse will blow and
the Unit will not operate.

4. Assemble the connector (included or purchased separately) as shown in
the following diagram. (The shape of the 56-pin connector is different.)

%— Small screws (3)
()

Connector cover %

Connector-attaching
SCrews

Cable-securing
bracket

Nuts (2)

5. Insert the wired connector.

Basic 1/0 Unit %Mr

LS 1

§

Connector Basic 1/0 Unit

6. Remove the protective label after wiring has been completed to allow air
circulation needed for cooling.
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After wiring

Remove label after wiring.

Connector lock
screws

Tighten the connector-attaching screws to a torque of 0.2 N-m.

The following examples show applications for preassembled OMRON Cables.
Contact your OMRON dealer for more details.

Connecting to a Terminal Two sets of the following Cables and Conversion Units are required.
Block
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CS1 Basic I/0 Unit

CS1W-ID291 (96 input points)
CS1W-0D291 (96 output points)
CS1W-0D292 (96 output points)
CS1W-MD291 (48 inputs, 48 outputs)
CS1W-MD292 (48 inputs, 48 outputs)

CS1 Basic I/0 Unit

CS1W-ID291 (96 input points)
CS1W-0D291 (96 output points)
CS1W-0D292 (96 output points)
CS1W-MD291 (48 inputs, 48 outputs)
CS1W-MD292 (48 inputs, 48 outputs)

XW2Z-[I1JH-1 Connecting
Cable for Connector-Terminal
Block Conversion Unit

2 required 2 required

Connector-Terminal Block

Conversion Unit with Flat Cable
XW2B-60G4 or XW2B-60G5 @

CS1 Basic I/0 Unit

CS1W-ID291 (96 input points)
CS1W-0D291 (96 output points)
CS1W-0D292 (96 output points)
CS1W-MD291 (48 inputs, 48 outputs)
CS1W-MD292 (48 inputs, 48 outputs)

XW2Z-[JJH-2 Connecting
Cable for Connector-Terminal
Block Conversion Unit

2 required "~ Connector-Terminal Block
Conversion Unit with Flat Cable
@ XW2B-40G4 or XW2B-40G5

Connector-Terminal Block
Conversion Unit with Flat Cable
XW2B-20G4 or XW2B-20G5

XW2Z-[1]JH-3 Connecting
Cable for Connector-Terminal
Block Conversion Unit

Connector-Terminal Block
Conversion Unit with Flat Cable
XW2B-20G5 or XW2B-20G4

CS1 Basic I/0 Unit
CS1W-ID231
CS1W-ID261
CS1W-0D231
CS1W-0D232
CS1W-0D261
CS1W-0D262
CS1W-MD261
CS1W-MD262

Connecting Cable
Xw2z-LC01B
Xw2z-CCID

T Connector-Terminal Block
Conversion Unit
XW2B-40G4, XW2B-40G5,
or XW2C-20GB-IN16
(Connectable to Input Unit
only.)
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Connecting to a Relay Two sets of the following Cables and Relay Terminals are required.
Terminal
CS1 Basic I/0 Unit CS1 Basic I/O Unit
CS1W-ID291 (96 input points) CS1W-ID231
CS1W-0D291 (96 output points) CS1W-ID261 #1
CS1W-0D292 (96 output points) ggmg‘ggg; (inputs)
CS1W-MD291 (48 inputs, 48 outputs) CS1W-OD261
CS1W-MD292 (48 inputs, 48 outputs) CS1W-MD261 (outputs)
CS1W-0D232

CS1W-0D262 #3
CS1W-MD262 (outputs)

G79-LCc-000-000
Connecting Cable for Relay Terminals

2 required
2 sets required

for 64 points

Connecting Cable
#1: G79-10JC-[]
#2, #3: G79-OLIC-[]

% G7TC-I[116 Input Relay Terminals or #1: G7TC-IlN16
G7TC-OC16 Output Relay Terminals 1 set required
(CS1W-0OD291/MD291) for 32 points #2: G7TC-OC16
ﬂ G7TC-OC16-1 Output Relay G70D-[J0OL116
Terminals (CS1W-0D292/MD292) G70A-ZOC16-3 and relays

#3: G70D-LJOLI16-1
G70A-ZOC16-4

Products with the same numbers
#1, #2, and #3 correspond.

5-4-4 Connecting I/O Devices

Input Devices Use the following information for reference when selecting or connecting input
devices.
DC Input Units The following types of DC input devices can be connected.

 Contact output

\:/ Q DC Input Unit
L&E |+l coM®

----------- Supply
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* NPN open-collector output

Sensor Power
___________ Supply

Current
regulator

Sensor Power
Supply

e PNP current output

Sensor Power
Supply

Sensor Power
Supply

The circuit below should NOT be used for I/O devices having a voltage output.

Sensor Power

Supply
""""" ot
% b + DC Input Unit
:Output (:DIN
oV E
li O ocom O
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AC Input Units

Precautions when

Connecting a Two-wire DC

Sensor

182

e Contact output

[
Proximity

switch
main j

circuit

Note When using a reed switch as the input contact for an AC Input Unit, use a
switch with an allowable current of 1 A or greater. If Reed switches with
smaller allowable currents are used, the contacts may fuse due to surge cur-
rents.

1,2,3...

When using a two-wire sensor with a 12-V DC or 24-V DC input device, check
that the following conditions have been met. Failure to meet these conditions
may result in operating errors.

1.

Relation between voltage when the PLC is ON and the sensor residual
voltage:

Von <Vee = VR

Relation between voltage when the PLC is ON and sensor control output
(load current):

lout (Min) <loy < oyt (Max.)

lon = (Vee — VR — 1.5 [PLC internal residual voltage])/Ry

When lpy is smaller than IgyT (min), connect a bleeder resistor R. The
bleeder resistor constant can be calculated as follows:

R < (Ve — VR)/(loyt (Min.) = Ion)

Power W > (V¢ — VR)?/R x 4 [allowable margin]

Relation between current when the PLC is OFF and sensor leakage cur-
rent:

loFF 2 lieak
If lieak is larger than logg, connect a breeder resistor. The breeder resistor
constant can be calculated as follows:

R < RN X Vorr/(lieak X RiN — VorFF)

Power W > (V¢ — VR)?/R x 4 [allowable margin]
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T DC Input Unit
Two-wire sensor VR R Rin
Vce
Vcce: Power voltage VR: Sensor output residual current
Von: PLC ON voltage louT: Sensor control current (load current)
Vorr: PLC OFF voltage lleak: Sensor leakage current
Ion: PLC ON current R: Bleeder resistance

loFr: PLC OFF current
RiN: PLC input impedance

4. Precautions on Sensor Surge Current

An incorrect input may occur if a sensor is turned ON after the PLC has
started up to the point where inputs are possible. Determine the time re-
quired for sensor operation to stabilize after the sensor is turned ON and
take appropriate measures, such as inserting into the program a timer de-
lay after turning ON the sensor.

Example

In this example, the sensor’s power supply voltage is used as the input to
CIO 000000 and a 100-ms timer delay (the time required for an OMRON
Proximity Sensor to stabilize) is created in the program. After the Comple-
tion Flag for the timer turns ON, the sensor input on CIO 000001 will cause
output bit CIO 000100 to turn ON.

000000
I} TIM
0000
#0001
TIMO00O 000001
Il Il 000100
Output Wiring Precautions
Output _Short-circuit If a load connected to the output terminals is short-circuited, output compo-
Protection nents and the and printed circuit boards may be damaged. To guard against

this, incorporate a fuse in the external circuit. Use a fuse with a capacity of
about twice the rated output.

Transistor Output A TTL circuit cannot be connected directly to a transistor output because of
Residual Voltage the transistor’s residual voltage. It is necessary to connect a pull-up resistor
and a CMOS IC between the two.

Output Leakage Current If a Triac Output Unit is used to drive a low-current load, the leakage current
may prevent the output device from turning OFF. To prevent this, connect a
bleeder resistor in parallel with the load as shown in the following diagram.

\
Load power
supply

|

SYSMAC

Bleeder resistor
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Output Surge Current

Use the following formula to determine the resistance and rating for the
bleeder resistor.

VoN Von: ON voltage of the load (V)
R<17 I Leakage current (mA)
R: Bleeder resistance (KQ)

When connecting a transistor or triac output to an output device having a high
surge current (such as an incandescent lamp), steps must be taken to avoid
damage to the transistor or triac. Use either of the following methods to
reduce the surge current.

Method 1
Add a resistor that draws about 1/3 of the current consumed by the bulb.

ouT
SYSMAC
COM
Method 2
Add a control resistor as shown in the following diagram.
R N 7/
ouTt L
/N +
SYSMAC -
COM

5-4-5 Reducing Electrical Noise

I/O Signal Wiring

Inductive Loads

184

Whenever possible, place I/0 signal lines and power lines in separate ducts or
raceways both inside and outside of the control panel.

1 =1/O cables

2 = Power cables
] 1 2 1 2
5 In-floor duct Conduits

Secess)

Suspended duct

If the 1/O wiring and power wiring must be routed in the same duct, use
shielded cable and connect the shield to the GR terminal to reduce noise.

When an inductive load is connected to an I/O Unit, connect a surge suppres-
sor or diode in parallel with the load as shown below.
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External Wiring

Resistance: 50 Q
Capacitor: 0.47 uF
Voltage: 200V
4"7

Breakdown voltage:

Mean rectification current: 1 A

Relay output
or triac output

o %

Q o0 +
Relay output or ! i

transistor output |

Diode I

CI>COM

3 times load voltage min.

Observe the following precautions for external wiring.

* When multi-conductor signal cable is being used, avoid combining 1/O
wires and other control wires in the same cable.

e If wiring racks are parallel, allow at least 300 mm (12 inches) between the

racks.

PLC I/O wiring

PLC power supply and

__Low-current cables

general control circuit wiring

Power lines

Control cables  — 300 mm min.
3 ol
Power cables__, | 500 Mm min.

Q

e
Ground to 100 Q or less

If the I/O wiring and power cables must be placed in the same duct, they must
be shielded from each other using grounded steel sheet metal.

PLC power supply

Steel sheet metal

200 mm min.

and general
PLC I/0O wiring control wiring ~ Power lines
SHRLINNS [ [ LI S [ LI

hd

Ground to 100 Q or less
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SECTION 6

PLC Setup

This section describes the settings in the PLC Setup and how they are used to control CPU Unit operation.

6-1

6-2
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6-2-9  FINS Protection Tab Page (Single CPU Systems Only)..........
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6-2-12 Other Settings . . ..ot vttt e
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198
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205
208
211
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6-1 Overview of PLC Setup

The PLC Setup contains basic CPU Unit software settings that the user can
change to customize PLC operation. These settings can be changed from a
Programming Console or other Programming Device. The various settings for
the CPU Unit are made in the PLC Setup.

6-1-1 Duplex System Settings

The following table lists cases in which the PLC Setup must be changed for
Duplex Systems.

Cases when settings must be changed PLC Setting(s) to be changed

Reducing startup time when power is turned ON CPU Duplex Tab Page Run under Duplex Initial
(See note 1.) (under Operation Settings)

Automatically returning to Duplex Mode after switching to Return Automatically (under
Simplex Mode (continuing operation in Duplex Mode with a Operation Settings)
CPU Unit in which an operation switching error has
occurred)
Starting operation if either of the CPU Units is normal when * Run under Duplex Initial
the power is turned ON. (under Operation Settings)

* When an operation switch-
ing error occurs in the
Active CPU Unit, the
Standby CPU Unit will
become the Active CPU
Unit and start operating
(See note 5.)

Using the RS-232C port on the standby CPU Unit to inde- | CPU Duplex Tab Page, Allow STB-COMM
pendently (i.e., independent from the active CPU Unit’s STB Serial Settings
serial port) monitor operation via an RS-232C cable (write (See note 1.)

operations not allowed)

Reducing the increase in the | Using CPU Units containing | CPU Duplex Tab Page, Transfer Program
cycle time when initializing | the same program CPU Unit Duplex Transfer
duplex operation Not using the EM Area in the | Settings e Transfer EM
user program, data links, etc. | (See note 1.) e Division Size
Setting duplex operation for Memory Cards (See note 3.) CPU Duplex Tab Page, Enable Memory Card Duplex
Memory Card Setting Setting
(See note 1.)
Removing a Unit that is operating without using the CPU CPU Duplex Tab Page, Allow removing Units with-
Unit’s Programming Device Online Replacement out support software
Making 1/O bus errors due to Unit failure non-fatal errors (See note 4.)
Replacing a Unit during operation without using the CPU CPU Duplex Tab Page, Enable removal/addition of
Unit's Programming Device Online Replacement units without support soft-
Setting 1/O bus errors as non-fatal errors when they are (See notes 5 and 6.) ware
caused by a Unit failure
Turning ON the following Special I/O Unit Error, Unit Num- | CPU Duplex Tab Page, When removing any special
ber Flags and when a Special I/0 Unit or CPU Bus Unit Online Replacement unit, turn ON the error unit
Error, Unit Number Flags during online Unit replacement. (See notes 5 and 6.) flag

Special I/0O Units: A41800 to 42315
CPU Bus Units: A41700 to 41715

Note 1. Duplex CPU Systems only.

2. CS1D CPU Unit Ver. 1.1 or later and CX-Programmer version 4.0 or later
only.

3. CX-Programmer version 3.1 or higher.

4. This function is supported only by Duplex CPU Units with Unit Ver. 1.2 or
later and CX-Programmer version 6.1 or higher.
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5. This function is supported only by Duplex CPU Units with Unit Ver. 1.3 or
later.

6. As of October 2006, these settings can be selected with the Programming
Console only. The settings will be added to the CX-Programmer in the next
version upgrade. The settings will be added to CX-Programmer version 7.0
when its functions are expanded by auto-update.

Making Settings from the CX-Programmer

When using CX-Programmer version 3.0 or higher, set the device type to
“CS1H-H” in the PLC Setup and select Duplex Settings from the Options
Menu on the PLC Settings Window to enable setting the PLC Setup for a
CS1D.

When using CX-Programmer version 4.0 or higher and the device type is set
to “CS1S-H” or “CS1D-S; is it not necessary to select Duplex Settings from
the Options Menu on the PLC Settings Window to enable setting the PLC
Setup for a CS1D.

=3 PLC Settings —

LG
File | Options Help
[ —] Always On Tap
Set Defaults
ranster ta) ELE

Tim Sattings | Host Link Port | Peripheral Port | Peripheral Service Duplex Settines | r

Ararstern from FUG

Hot Swap ‘
WErify

(r Allow plural Linits

STB Serial Settings
"'_ Allove STE-COMM
CPU Unit Duplex Transfer Settines

[V Transfer Prosram
I~ EM Division Transmission

Division Size |0 _q #6512 words (1-63)

¥ Transfer Parameter Area of hnerboard
¥ Transfer Variable Area of Innerboard

Sifite Fratection

[ Communication Unit 2
™ Communication Unit 2
[ Communication Unit 4
I Communication Unit 5 H

Setup Dulplex Settings |GS1D-GPUGS [Ofline

6-1-2 Settings Other Than Those for Duplex Systems

The following table lists cases in which the PLC Setup must be changed for
aspects of operation not directly related to duplex operation.

Cases when settings must be changed Setting(s) to be changed
The input response time settings for Basic I/0 Units must be changed in the | Basic I/O Unit Input Response Time
following cases:
* Chattering or noise occur in CS-series Basic I/0 Units.
* Short pulse inputs are being received for intervals longer than the cycle
time.

Data in all regions of I/O Memory (including the CIO Area, Work Areas, IOM Hold Bit Status at Startup
Timer Flags and PVs, Task Flags, Index Registers, and Data Registers)
must be retained when the PLC’s power is turned ON.

The status of bits force-set or force-reset from a Programming Device Forced Status Hold Bit Status at Startup
(including Programming Consoles) must be retained when the PLC’s power
is turned on.

* You do not want the operating mode to be determined by the Programming | Startup Mode
Console’s mode switch setting at startup.

* You want the PLC to go into RUN mode or MONITOR mode and start oper-
ating immediately after startup.

* You want the operating mode to be other than PROGRAM mode when the
power is turned ON.

Disabling detection of low-battery errors when it is not required. Detect Low Battery
Detecting interrupt-task errors is not required. Detect Interrupt Task Error (See note.)

Data files are required but a Memory Card cannot be used or the files are | EM File Memory
written frequently. (Part of the EM Area will be used as file memory.)
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Cases when settings must be changed

Setting(s) to be changed

The peripheral port will not be used with the Programming Console or CX-
Programmer (peripheral bus) communications speed auto-detection and will
not used the default host link communications settings such as 9,600 bps.

Note With a Duplex CPU System, the PRPHL setting on the DIP switch on
the front of the Duplex Unit must be ON to change the PLC Setup
settings. With a Single CPU System, pin 4 the DIP switch on the
front of the CPU Unit must be ON.

Peripheral Port Settings

The RS-232C port will not be used with the Programming Console or CX-
Programmer (peripheral bus) communications speed auto-detection and will
not use the default host link communications settings such as 9,600 bps.

Note With a Duplex CPU System, the COMM setting on the DIP switch on
the front of the CPU Unit must be OFF to change the PLC Setup
settings. With a Single CPU System, pin 5 the DIP switch on the
front of the CPU Unit must be OFF.

RS-232C Port Settings

You want to speed up communications with a PT via an NT Link.

Set the peripheral port or the RS-232C port
communications port baud rate to “high-
speed NT Link.”

You want the intervals for scheduled interrupts to be set in units of 1 ms
rather than 10 ms.

Schedules Interrupt Time Units (See note.)

You want CPU Unit operation to be stopped for instruction errors, i.e., when
the ER Flag or AER Flag is turned ON. (You want instruction errors to be
fatal errors.)

You want to find the instructions where instruction errors are occurring
(where the ER Flag is turning ON).

Instruction Error Operation

You want a minimum cycle time setting to create a consistent I/O refresh
cycle.

Minimum Cycle Time

You want to set a maximum cycle time other than 1 second (10 ms to
40,000 ms).

Watch Cycle Time

You want to delay peripheral servicing so that it is executed over several
cycles.

Fixed Peripheral Servicing Time (See note.)

You want to give priority to servicing peripherals over program execution.
Here, “peripherals” include CPU Bus Units, Special I/O Units, Inner Boards,
the built-in RS-232C port, and the peripheral port.

Peripheral Servicing Priority Mode (See
note.)

A power OFF interrupt task will be used.

Power OFF Interrupt Task

You want to extend the detection of a power interruption.

Power OFF Detection Delay Time

IORF is executed in an interrupt task. (See note.)

You want to shorten the average cycle time when a lot of Special 1/0 Units
are being used.

You want to extend the I/O refreshing interval for Special I/O Units.

Special I/0 Unit Cyclic Refreshing

You want to improve both program execution and peripheral servicing
response.

CPU Processing Mode (See note.)

You do not want to wait for Units and Boards to complete startup processing
to start CPU Unit operation.

Startup Condition

You do not want to record user-defined errors for FAL(006) and FPD(269) in
the error log.

FAL Error Log Registration

You want to reduce fluctuation in the cycle time caused by text string pro-
cessing.

Background Execution for Table Data, Text
String, and Data Shift Instructions (See
note.)

Note Single CPU Systems only.
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6-1-3 Tab Pages for Duplex Settings in the PLC Setup

The location of duplex settings and the tab labels in CX-Programmer are dif-
ferent between version 3.L] and version 4.0 or higher.

6-2 Specific PLC Setup Settings

6-2-1

Settings

CX-Programmer Ver. 3.[ ]

CX-Programmer Ver. 4.0
or higher

CPU Unit duplex settings

Communications duplex
settings

Duplex Tab Page

Comms Unit Duplex Tab
Page

CPU Duplex Tab Page

Startup Tab Page

gs — MNewPLCT

File  Optionz  Help

The CX-Programmer version 4.0 tab labels are used in this manual.

=101 x|

Startup | GPL Settings | Timines | SI0U Refresh | Unit Settings | Host Link Port | Peripheral Port | Peripheral Service | Fﬂj

—Startup Hold

Mode

" Program
" Manitor
" Run

* Usze programming conzole

— Execution Setting

[~ Start running program when initialising Unit/Thner board recoenition
[~ Start peripheral service when Ihner board is being recognised

[CS1D-5-CPUGT  [Offline

Startup Hold Settings

Forced Status Hold Bit

Address in Settings Function Related New set-
Programming flags and ting’s effec-
Console words tiveness
Word Bit(s)
80 14 0: Cleared This setting determines whether or not the | A50013 At startup
1: Retained status of the Forced Status Hold Bit (Forced Sta-
Default: 0 (A50013) is retained at startup. tus Hold Bit)

ting to 1 (ON).

When you want all of the bits that have been
force-set or force-reset to retain their forced
status when the power is turned on, turn ON
the Forced Status Hold Bit and set this set-
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IOM Hold Bit
Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
80 15 0: Cleared This setting determines whether or not the | A50012 (IOM | At startup
1: Retained status of the IOM Hold Bit (A50012) is Hold Bit)
Default: 0 retained at startup.
When you want all of the data in I/O Memory
to be retained when the power is turned on,
turn ON the IOM Hold Bit and set this set-
ting to 1 (ON).
Mode Setting
Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
81 Program: PROGRAM This setting determines whether the Startup | --- At startup

mode

Monitor: MONITOR mode

Run: RUN mode

Use programming con-
sole:

Programming Console’s
mode switch

Default: Program

Mode will be the mode set on the Program-
ming Console’s mode switch or the mode set
here in the PLC Setup.

If this setting is PRCN and a Programming
Console isn’t connected, startup mode will
be RUN mode.

Execution Settings (Single CPU Systems Only)

Setting to Start Program without Waiting for Specific Units/Inner Board (Single CPU Systems Only)

Boards.
1: Don’t wait.
Default: 0

GRAM mode even if there is one or more
Boards or Units that has not completed star-
tup processing, set this setting to 1 (Don’t
wait for Units and Boards). (The operation
for Inner Boards, however, also depends on
the next setting.)

To wait for all Units and Boards to finish star-
tup processing, set this setting to 0 (Wait for
Units and Boards).

Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
83 15 0: Wait for Units and | To start the CPU Unit in MONITOR or PRO- | --- At startup

192

Note This setting cannot be used with Duplex CPU Systems.



Specific PLC Setup Settings

Section 6-2

Enable Setting in Word 83 for Inner Boards (Single CPU Systems Only)

Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
84 15 0: Wait for Boards. | To start the CPU Unit in MONITOR or PRO- At startup
1: Don’t wait. GRAM mode even if there is one or more of
Default: 0 Boards that has not completed startup pro-
efault: cessing, set this setting to 1 (Don’t wait for
Boards).
To wait for all Boards to finish startup process-
ing, set this setting to 0 (Wait for Boards).
This setting is valid only if the Startup Condi-
tion is set to 1 (Don’t wait for Units and
Boards).
Note This setting cannot be used with Duplex CPU Systems.
6-2-2 CPU Unit Tab Page
Settings - NewPLC1 ;|g|5|

File  Optionz  Help

Startup  GPLU Settings |Timings | SI0U Refresh | Unit Settings | Host Link Port | Peripheral Port | Peripheral Service | FA | L4

Memory Allocation
[~ EM File Setting enabled

ID E EM Start File Mo

r Execute Process
¥ D
¥ D
[~ Stop GPU on hstruction Error
[~ Don't reeister FAL ta error log

— Backeround Execution
[~ Table data process instructions
[~ String data process instructions
[~ Data shift process instructions

m Com Part number
|OS1 D-5-CGPUGT |Off|ine
Execute Process
Detect Low Battery
Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
128 15 0: Detect This setting determines whether CPU Unit | A40204 (Bat- | Takes effect
1: Do not detect battery errors are detected. If this setting is |tery Error the next cycle
Default: set to 0 and a battery error is detected, the |Flag)
efault: 0 ERR/ALM indicator on the CPU Unit will
flash and the Battery Error Flag (A40204)
will be turned ON, but CPU Unit operation
will continue.
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Detect Interrupt Task Error (Single CPU Systems Only)

flash and the Interrupt Task Error Flag
(A40213) will be turned ON, but CPU Unit
operation will continue.

Address in Settings Function Related New set-
Programming flags and | ting’s effec-

Console words tiveness

Word Bit(s)

128 14 0: Detect This setting determines whether interrupt A40213 Takes effect

1: Do not detect task errors are detected. If this setting is set | (Interrupt the next cycle
Default: to 0 and an interrupt task error is detected, |Task Error
efault: 0 the ERR/ALM indicator on the CPU Unit will | Flag)

Note This setting cannot be used with Duplex CPU Systems.

Stop CPU on Instruction Error (Instruction Error Operation)

1: Don’t record user-
defined FAL errors
in error log.

Default: 0

error log (A100 to A199). Set it to 1 so pre-
vent these errors from being recorded.

Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
197 15 0: Continue This setting determines whether instruction | A29508, Takes effect
1: Stop errors (instruction processing errors (ER) A29509, at the start of
Default: 0 and illegal access errors (AER)) are treated | A29510 operation
as non-fatal or fatal errors. When this setting | (| this setting
is set to 1, CPU Unit operation will be is setto 0
stopped if the ER or AER Flags is turned these flag:s
ON (even when the AER Flag is turned ON | won't be
for an indirect DM/EM BCD error). turned ON
Related Flags: A29508 (Instruction Pro- even if an
cessing Error Flag) instruction
A29509 (Indirect DM/EM BCD Error Flag) | error occurs.)
A29510 (lllegal Access Error Flag)
Don’t Register FAL to Error Log (User-defined FAL Error Storage)
Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
129 15 0: Record user- This setting determines if user-defined FAL | --- Whenever
defined FAL errors | errors created with FAL(006) and time moni- FAL(006) is
in error log. toring for FPD(269) will be recorded in the executed

(every cycle)
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Memory Allocation Settings
EM File Setting Enabled
Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
136 7 0: None This setting determines whether part of the |--- After initial-
1: EM File Memory | EM Area will be used for file memory. ization from
Enabled Pr_ogf%m'_
) ming Device
Default: 0 or via FINS
command.
EM Start File No. (Starting Memory Starting Bank)
Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
136 Oto3 O0toChex (0to 12) |If bit 7 (above) is set to 1, the setting here | A344 (EM After initial-
Default: 0 specifies the EM bank where file memory File Memory |ization from
begins. The specified EM bank and all sub- | Starting Program-
sequent banks will be used as file memory. | Bank) ming Device
This setting will be disabled if bit 7 is set to or via FINS
0. command.
Background Execution Settings (Single CPU Systems Only)
Table Data Process Instructions
Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
198 15 0: Not executed in | This setting determines if Table Data Start of oper-

background

1: Executed in back-
ground

Default: 0

Instructions will be processed over multiple
cycle times (i.e., processed in the back-
ground).

ation

Note This setting cannot be used with Duplex CPU Systems.

String Data Process Instructions

background

1: Executed in back-
ground

Default: 0

Instructions will be processed over multiple
cycle times (i.e., processed in the back-
ground).

Address in Settings Function Related New set-
Programming flags and ting’s effec-
Console words tiveness
Word Bit(s)
198 14 0: Not executed in | This setting determines if Text String Data | --- Start of oper-

ation

Note This setting cannot be used with Duplex CPU Systems.
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Data Shift Process Instructions

background

1: Executed in back-
ground

Default: 0

tions will be processed over multiple cycle
times (i.e., processed in the background).

Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
198 13 0: Not executed in | This setting determines if Data Shift Instruc- | ---

Start of oper-
ation

Note This setting cannot be used with Duplex CPU Systems.

Communications Port Number for Background Execution

tions ports 0 to 7
(internal logical
ports)

logical port) that will be used for background
execution.

Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
198 Oto3 0 to 7: Communica- | The communications port number (internal | ---

Start of oper-
ation

Note This setting cannot be used with Duplex CPU Systems.

6-2-3 Timings Tab Page
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Eile

Options  Help
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Startup | GPU Settings  Timines | SI0U Refresh | Unit Settings | Host Link Port | Peripheral Port | Peripheral Service | FA | L4

Wfatch Cvcle Time (default 1000msY W | Dﬁ *10ms
Gyecle Time (Mo Setting) I~ Iw s
Scheduled Interrupt Interval 10 -| ms
Power Off detection time {default Dms) I 033 ms
Power Off Interrupt disabled I~
|OS1 D-5-CGPUGT |Off|ine
Watch Cycle Time
Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
209 Oto 14 001 to FAO hex: 10 | This setting is valid only when bit 15 of 209 | A264 and At the start of
to 40,000 ms is set to 1. The Cycle Time Overrun Flag A265 operation
(10-ms units) (A40108) will be turned ON if the cycle time | (Present (Can’t be
Default: 001 (1 s) exceeds this setting. Cycle Time) changed dur-
ing opera-
tion.)
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Enable Watch Cycle Time Setting

Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
209 15 0: Default Set to 1 to enable the Watch Cycle Time A40108 At the start of
1: Bits 0 to 14 Setting in bits 0 to 14. Leave this setting at 0 | (Cycle Time | operation
Default: 0 for a maximum cycle time of 1 s. Overrun Flag) (Can’t be
changed dur-
ing opera-
tion.)
Cycle Time (Minimum Cycle Time)
Address in Settings Function Related New set-
Programming flags and ting’s effec-
Console words tiveness
Word Bit(s)
208 Oto 15 0001 to 7D00 hex: 1 | Set to 0001 to 7D00 to specify a minimum | --- At the start of
to 32,000 ms cycle time (in parallel processing mode, the operation
(1-ms units) cycle time for instruction execution, see (Can’t be
Default: 0000 hex | note). If the cycle time is less than this set- changed dur-
(No minimum) ting, it will be extended until this time ing opera-
passes. Leave this setting at 0000 for a vari- tion.)
able cycle time. (Can’t be changed during
operation.)
Note Single CPU Systems only.
Schedule Interrupt Interval (Single CPU Systems Only)
Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
195 Oto3 0 hex: 10 ms Sets the time interval for the scheduled Takes effect
1 hex: 1.0 ms interrupt task. at the start of

Default: 0 hex

operation.
(Can’'t be
changed dur-
ing opera-
tion.)

Note This setting cannot be used with Duplex CPU Systems.
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Power OFF Detection Time (Power OFF Detection Delay Time)

Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
225 Oto7 00 to OA hex: This setting determines how much of a At startup or
0to 10 ms delay there will be from the detection of a at the start of
(1-ms units) power interruption (approximately 10 to operation.
Default: 00 hex 25 ms for AC power and 2 to 5 ms for DC (Can’t be
power after the power supply voltage drops changed dur-
below 85% of the rated value) to the confir- ing opera-
mation of a power interruption. The default tion.)
setting is 0 ms.
If enabled, the power OFF interrupt will be
executed after a power interruption is con-
firmed (see note). If the power OFF interrupt
is not enabled, the CPU Unit will be reset
and operation will stop.
Note Single CPU Systems only.
Power OFF Interrupt Disable (Single CPU Systems Only)
Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
225 15 0: Disabled When this setting is set to 1, the power OFF | --- Takes effect
1: Enabled interrupt task will be executed when power at startup or
Default: 0 is interrupted. at the start of
operation.
(Can’'t be
changed dur-
ing opera-
tion.)
Note This setting cannot be used with Duplex CPU Systems.
6-2-4 SIOU Refresh Tab Page
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Specific PLC Setup Settings

Section 6-2

Special I/O Unit Cyclic Refreshing

Item Address in Settings Function Related New set-
Programming flags and ting’s
Console words effective-
Word | Bit(s) ness
Cyclic Refresh- | 226 Oto 15 |0: Enabled These settings determine whether At the start
ing of Units O to 1: Disabled data will be exchanged between the of opera-
15 Default: 0 specified Unit and the Special I/O tion
, - Unit’s allocated words (10 words/
Cyclic Refresh- | 227 0to15 | 0: Enabled Unit) during cyclic refreshing for Spe-
ing of Units 16 1: Disabled cial I/O Units
to 31 . )
o3 Default: 0 Turn ON the corresponding bit to dis-
Cyclic Refresh- |228 Oto 15 |0: Enabled able cyclic refreshing when several
ing of Units 32 1: Disabled Special I/0O Units are being used and
to 47 Default: 0 you don’t want to extend the cycle
- time or the cycle time is so short that
Cyclic Refresh- | 229 0to15 |0: Enabled the Special I/O Unit’s internal pro-
'tggéf Units 48 1: Disabled cessing can't keep up.
Default: 0 (Special I/0 Units can be refreshed
Cyclic Refresh- |230 Oto 15 |0: Enabled from the program with IORF(097).)
ing of Units 64 1: Disabled
to 79 Default: 0
Cyclic Refresh- |231 Oto 15 |0: Enabled
ing of Units 80 1: Disabled
to 95 Default: 0
6-2-5 Unit Settings Tab Page
=3 PLG Settings - Me P ] 3

Eile

Options  Help
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Basic I/0 Unit Input (Rack) Response Times

Item Address in Settings Function Related New set-
Programming flags and ting’s
Console words effective-
Word | Bit(s) ness
Rack 0, Slot 0 10 Oto7 00 hex: 8 ms Sets the input response time | A220 to At startup
Rack 0, Slot 1 8to 15 |10hex: Oms (ON response time = OFF A259:
ac ° ° 11 hex: 0.5ms |response time) for CS-series | Actual
Rack 0, Slot 2 11 0t07 |42hex: 1ms |Basic I/O Units. The default  |input
Rack 0, Slot 3 8to15 |13 hex: 2ms setting is 8 ms and the setting | response
Rack 0, Slot 4 12 Oto7 14 hexi 4 ms range is 0.5 ms to 32 ms. time_s for
Rack 0. Sot 5 81015 15 hex: 8 ms This value can be increased to | Basic I/0
d 16hex: 16 ms | aquce the effects of chatter- | Units
Rack 0, Slot 6 13 O0to7 |17hex: 32ms |ing and noise, or it can be
Rack 0, Slot 7 8to 15 |Default: reduced to allow reception of
Rack 0, Slot 8 12 0to 7 00 hex (8 ms) shorter input pulses.
Rack 0, Slot 9 8to 15

Rack 1, Slots 0 to 9 15t0 19 | See

Rack 2, Slots 0t0 9 |20 to 24 | Rack 0.
Rack 3, Slots 0 to 9 2510 29
Rack 4, Slots 0 to 9 30to 34
Rack 5, Slots 0 to 9 3510 39
Rack 6, Slots 0 to 9 40to 44
Rack 7, Slots 0 to 9 45 to 49

6-2-6 Host Link Port Tab Page
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File  Optionz  Help
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L] Y

With a Duplex CPU System, these settings are valid when the COMM pin on
the DIP switch on the Duplex Unit is turned OFF.

With a Single CPU System, these settings are valid when the pin 5 on the DIP
switch on the CPU Unit is turned OFF.
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Host Link Settings
Communications Settings
Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
160 15 0: Default (stan- *The default settings are for 1 start bit, 7 A61902 Takes effect
dard)* data bits, even parity, 2 stop bits, and a baud | (RS-232C the next
1: PLC Setup (cus- |rate of 9,600 bps. Port Settings | cycle.
tom) Changing (Also can be
. Flag) changed with
Mode: Communications Mode
Address in Settings Function Related New set-
Programming flags and ting’s effec-
Console words tiveness
Word Bit(s)
160 8to 11 00 hex: Hostlink | This setting determines whether the RS- A61902 Takes effect
05 hex: Hostlink |232C port will operate in host link mode or | (RS-232C the next
Default: 0 another serial communications mode. (Host | Port Settings | cycle.
link can be specified with 00 or 05.) Changing (Also can be
The Peripheral bus mode is for communica- | Flag) changed with
tions with Programming Devices other than STUP (237).)
the Programming Console.
Format: Data Bits
Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
160 3 0: 7 bits These settings are valid only when the com- | A61902 Takes effect
1: 8bits munications mode is set to host link or no- | (RS-232C the next
Default: 0 protocol. Port Settings | cycle.
These settings are also valid only when the Changing (Also can be
RS-232C Port Settings Selection is set to 1: | F1ag) changed with
PLC Setup. STUP (237).)
Format: Stop Bits
Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
160 2 0: 2 bits These settings are valid only when the com- | A61902 Takes effect
1: 1 bit munications mode is set to host link or no- | (RS-232C the next
Default: 0 protocol. Port Settings | cycle.
These settings are also valid only when the | €hanging (Also can be
RS-232C Port Settings Selection is setto 1: | Flag) changed with

PLC Setup.

STUP (237).)
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Format: Parity
Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
160 Oto1 00: Even These settings are valid only when the com- | A61902 Takes effect
01: Odd munications mode is set to host link or no- | (RS-232C the next
10: None protocol. Port Settings | cycle.
Default: 00 These settings are also valid only when the | Changing (Also can be
RS-232C Port Settings Selection is set to 1: | F1ag) changed with
PLC Setup. STUP (237).)
Baud Rate (bps)
Address in Settings Function Related New set-
Programming flags and ting’s effec-
Console words tiveness
Word Bit(s)
161 Oto7 00 hex: 9,600 These settings are valid only when the com- | A61902 Takes effect
01 hex: 300 munications mode is set to host link or no- | (RS-232C the next
02 hex: 600 protocol. Port Settings | cycle.
03 hex: 1,200 These settings are also valid only when the | Changing (Also can be
04 hex: 2,400 RS-232C Port Settings Selection is set to 1: | Flag) changed with
05 hex: 4,800 PLC Setup. STUP (237).)
06 hex: 9,600
07 hex: 19,200
08 hex: 38,400
09 hex: 57,600
OA hex: 115,200
(Unit: bps)
Default: 00 hex
Unit Number (for CPU Unit in Host Link Mode)
Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
163 Oto7 00 to 1F hex: This setting determines the CPU Unit’s unit | A61902 Takes effect
(0 to 31) number when it is connected in a 1-to-N (RS-232C the next
Default: 00 hex (N=2 to 32) Host Link. Port Settings | cycle.
Changing (Also can be
Flag) changed with
STUP (237).)
NT Link Settings
Mode: Communications Mode
Address in Settings Function Related New set-
Programming flags and ting’s effec-
Console words tiveness
Word Bit(s)
160 8to 11 02 hex: 1:N NT Link | This setting determines whether the RS- A61902 Takes effect
Default: 0 232C port will operate in host link mode or | (RS-232C the next
another serial communications mode. Port Settings | cycle.
Note Communications will not be possible | €hanging (Also can be
with PTs set for 1:1 NT Links. Flag) changed with

STUP (237).)
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Baud Rate (bps)
Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
161 Oto7 00 hex: Standard * Set to 115,200 when setting this value A61902 Takes effect
OA hex: High-speed |from the CX-Programmer. To return to the | (RS-232C the next
NT Link* standard setting, leave the setting set to Port Settings | cycle.
Default: 00 hex “PLC Setup” and set the baud rate to Changing (Also can be
9,600 bps. Flag) changed with
STUP (237).)
NT Link Max. (Maximum Unit Number in NT Link Mode)
Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
166 Oto3 Oto7 This setting determines the highest unit A61902 Takes effect
Default: 0 number of PT that can be connected to the | (RS-232C the next
PLC. Port Settings | cycle.
Changing (Also can be
Flag) changed with
STUP (237).)
Peripheral Bus Settings
Communications Settings
Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
160 15 0: Default (stan- *The default settings are for a baud rate of | A61902 Takes effect
dard)* 9,600 bps. (RS-232C the next
1: PLC Setup (cus- Port Settings | cycle.
tom) Changing (Also can be
. Flag) changed with
Mode: Communications Mode
Address in Settings Function Related New set-
Programming flags and ting’s effec-
Console words tiveness
Word Bit(s)
160 8to 11 04 hex: Peripheral | This setting determines whether the RS- A61902 Takes effect
bus 232C port will operate in host link mode or | (RS-232C the next
Default: 0 hex another serial communications mode. (Host | Port Settings | cycle.
link can be specified with 00 or 05.) Changing (Also can be
The Peripheral Bus mode is for communica- | F12g) changed with

tions with Programming Devices other than
the Programming Console.

STUP (237).)
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Baud Rate (bps)

Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
161 Oto7 00 hex: 9,600 Settings 00 hex and 06 hex through OA hex | A61902 Takes effect
06 hex: 9,600 are valid when the communications mode is | (RS-232C the next
07 hex: 19,200 set to peripheral bus. Port Settings | cycle.
08 hex: 38,400 Changing (Also can be
09 hex: 57,600 Flag) changed with
0A hex: 115,200 STUP (237).)
(Unit: bps)
Default: 00 hex
No-protocol Settings
Delay
Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
162 Oto 15 0000 to 270F hex: | This setting determines the delay from exe- | A61902 Takes effect
01099990 ms (10- |cution of TXD(236) until the data is actually | (RS-232C the next
ms units) transmitted from the specified port. Port Settings | cycle.
Default: 0000 hex Changing (A|SO can be
Flag) changed with
STUP (237).)
Start Code/End Code
Address in Settings Function Related New set-
Programming flags and ting’s effec-
Console words tiveness
Word Bit(s)
164 8to 15 00 to FF hex Start code: Set this start code only when the | A61902 Takes effect
Default: 00 hex start code is enabled (1) in bits 12 of 165. | (RS-232C the next
Port Settings | cycle.
Oto7 00 to FF hex End code: Set this end code only when the Changingl; 9 (Xlso can be
Default: 00 hex end code is enabled (1) in bits 8 and 9 of Flag) changed with
165. STUP (237).)
165 12 0: None Start code setting:
1: Code in 164 A setting of 1 enables the start code in 164
Default: 0 bits 8 to 15.
8and9 0 hex: None End code setting:
1 hex: Code in 164 | With a setting of 0, the amount of data being
2 hex: CR+LF received must be specified. A setting of 1
Default: 0 hex enables the end code in bits 0 to 7 of 164. A
setting of 2 enables an end code of CR+LF.
Oto7 00 hex: Set the data length to be sent and received
256 bytes with no-protocol communications. The end
01 to FF hex: code and start code are not included in the
1 to 255 bytes data length.
Default: 00 hex Set this value only when the end code set-
ting in bits 8 and of 165 is “0 hex: None.”
This setting can be used to change the
amount of data that can be transferred at
one time by TXD(236) or RXD(235). The
default setting is the maximum value of 256
bytes.
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6-2-7 Peripheral Port Tab Page
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With a Duplex CPU System, these settings are valid when the PRPHL pin on
the DIP switch on the Duplex Unit is turned ON.

With a Single CPU System, these settings are valid when the pin 4 on the DIP
switch on the CPU Unit is turned ON.

Host Link Settings

Communications Settings

Address in Settings Function Related New set-
Programming flags and ting’s effec-
Console words tiveness
Word Bit(s)
144 15 0: Default (stan- *The default settings are for 1 start bit, 7 A61901 Takes effect
dard)* data bits, even parity, 2 stop bits, and a baud | (Peripheral the next
1: PLC Setup (Cus- |rate of 9,600 bps. Port Settings | cycle.
tom) Changing (Also can be
Default: 0 Flag) changed with
STUP (237).)

Mode: Communications Mode

Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
144 8to 11 00 hex: Host Link | This setting determines whether the periph- | A61901 Takes effect
05 hex: Host link | eral port will operate in host link mode or (Peripheral the next
Default: 00 hex another serial communications mode. (Host | Port Settings | cycle.
link can be specified with 00 or 05 hex.) Changing (Also can be
The peripheral bus mode is for communica- | Flag) changed with
tions with Programming Devices other than STUP (237).)
the Programming Console.
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Format: Data Bits

Default: 00 hex

Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
144 3 0: 7 bits These settings are valid only when the com- | A61901 Takes effect
1: 8 bits munications mode is set to Host link. (Peripheral the next
Default: 0 These settings are also valid only when the | Port Settings | cycle.
Peripheral Port Settings Selection is set to | €hanging (Also can be
1: PLC Setup. Flag) changed with
STUP (237).)
Format: Stop Bits
Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
144 2 0: 2 bits These settings are valid only when the com- | A61901 Takes effect
1: 1 bit munications mode is set to Host link. (Peripheral the next
Default: 0 These settings are also valid only when the | Port Settings | cycle.
Peripheral Port Settings Selection is set to Changing (Also can be
1: PLC Setup. Flag) changed with
STUP (237).)
Format: Parity
Address in Settings Function Related New set-
Programming flags and ting’s effec-
Console words tiveness
Word Bit(s)
144 0and 1 00: Even These setting is valid only when the commu- | A61901 Takes effect
01: Odd nications mode is set to Host link. (Peripheral the next
10: None These settings are also valid only when the | Port Settings | cycle.
Default: 00 Peripheral Port Settings Selection is setto | Changing (Also can be
1: PLC Setup. Flag) changed with
STUP (237).)
Baud Rate (bps)
Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
145 Oto7 00 hex: 9,600 This setting is valid only when the communi- | A61901 Takes effect
01 hex: 300 cations mode is set to the Host Link mode. | (Peripheral the next
02 hex: 600 These settings are also valid only when the | Port Settings | cycle.
03 hex: 1,200 Peripheral Port Settings Selection is set to Changing (Also can be
04 hex: 2,400 1: PLC Setup. Flag) changed with
05 hex: 4,800 STUP (237).)
06 hex: 9,600
07 hex: 19,200
08 hex: 38,400
09 hex: 57,600
OA hex: 115,200
(Unit: bps)
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Unit Number (for CPU Unit in Host Link Mode)

Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
147 Oto7 00 to 1F hex This setting determines the CPU Unit’s unit | A61901 Takes effect
(0 to 31) number when it is connected in a 1-to-N (Peripheral the next
Default: 00 hex (N=2 to 32) Host Link. Port Settings | cycle.
Changing (Also can be
Flag) changed with
STUP (237).)
NT Link Settings
Mode: Communications Mode
Address in Settings Function Related New set-
Programming flags and ting’s effec-
Console words tiveness
Word Bit(s)
144 8to 11 02 hex:1: N NT Link | This setting determines whether the RS- A61902 Takes effect
Default: 00 hex 232C port will operate in host link mode or | (RS-232C the next
another serial communications mode. Port Settings | cycle.
Note Communications will not be possible | €hanging (Also can be
with PTs set for 1:1 NT Links. Flag) changed with
STUP (237).)

Baud Rate (bps)

Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
145 Oto7 00 hex: Standard * Set to 115,200 when setting this value A61901 Takes effect
OA hex: High-speed | from the CX-Programmer. (Peripheral the next
NT Link* Port Settings | cycle.
Default: 00 hex Changing (Also can be
Flag) changed with
STUP (237).)

NT Link Max. (Maximum Unit Number in NT Link Mode)

Address in Settings Function Related New set-
Programming flags and ting’s effec-
Console words tiveness
Word Bit(s)
150 Oto3 0to 7 hex This setting determines the highest unit A61901 Takes effect
Default: 0 hex number of PT that can be connected to the | (Peripheral | the next
PLC in NT Link mode. Port Settings | cycle.
Changing (Also can be
Flag) changed with
STUP (237).)
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Peripheral Bus Settings

Communications Setting

Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
144 15 0: Default (stan- *The default settings are for a baud rate of | A61901 Takes effect
dard)* 9,600 bps (Peripheral the next
1: PLC Setup (cus- Port Settings | cycle.
tom) Changing (Also can be
Default: 0 Flag) changed with
STUP (237).)
Mode: Communications Mode
Address in Settings Function Related New set-
Programming flags and ting’s effec-
Console words tiveness
Word Bit(s)
144 8to 11 4 hex: Peripheral This setting determines whether the com- | A61901 Takes effect
bus munications mode for the peripheral port. (Peripheral the next
Default: 0 hex The peripheral bus mode is used for all Pro- | Port Settings | cycle.
gramming Devices except for Programming | €hanging (Also can be
Consoles. Flag) changed with
STUP (237).)
Baud Rate (bps)
Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
144 Oto7 00 hex: 9,600 The following settings are valid for the A61901 Takes effect
06 hex: 9,600 peripheral bus mode: 00 and 06 to OA hex. | (Peripheral the next
07 hex: 19,200 Port Settings | cycle.
08 hex: 38,400 Changing (Also can be
09 hex: 57,600 Flag) changed with
0A hex: 115,200 STUP (237).)
(Unit: bps)
Default: 00 hex
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CPU Execution Mode Setting (Sync/Async Comms) (Single CPU Systems Only)

Execution Mode

Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
219 00to15 |00 00: Not specified (disable parallel process- | --- Takes effect
01 ing) at the start of
02 01: Synchronous (Synchronous Memory operation
Default: 00 Access (Can’t be
02: Asynchronous (Asynchronous Memory changed dur-
Access) ing opera-
tion.)

Note 1. This setting cannot be used with Duplex CPU Systems.The default setting
will be used even if the setting is changed.

2. A PLC Setup error will occur if any non-specified value is set.

Set Time to All Events (Fixed Peripheral Servicing Time)

Enable Fixed Servicing Time

Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness

Word Bit(s)

218 15 0: Default* Set to 1 to enable the fixed peripheral ser- | --- Takes effect
1: BitsOto 7 vicing time in bits 0 to 7. at the start of

Default: 0 *Default: 4% of the cycle time operation
(Can’t be
changed dur-
ing opera-
tion.)

Fixed Servicing Time

Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
218 Oto7 00 to FF hex: Set the peripheral servicing time. Takes effect
0.0t0 25.5 ms This setting is valid only when bit 15 of 218 at the start of
(0.1-ms units) is setto 1. operation
Default: 00 hex (Can’'t be
changed dur-
ing opera-
tion.)
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Peripheral Service Mode (Priority Mode) (Single CPU Systems Only)

Instruction Execution Time

05 to FF: Time slice for instruction execution

Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
219 08to15 |00 00: Disable priority servicing A266 and Takes effect
05 to FF (hex) A267 at the start of

Default: 00 (hex) (5 to 255 ms in 1-ms increments) operation
(Can’t be
changed dur-
ing opera-
tion.)
Note This setting cannot be used with Duplex CPU Systems.
Peripheral Service Execution Time
Address in Settings Function Related New set-
Programming flags and ting’s effec-
Console words tiveness
Word Bit(s)
219 00to 07 |00 to FF (hex) 00: Disable priority servicing A266 and Takes effect
A267 at the start of

Default: 00 (hex)

01 to FF: Time slice for peripheral servicing

(0.1 to 25.5 ms in 0.1-ms increments) operation
(Can’t be
changed dur-
ing opera-
tion.)
Note This setting cannot be used with Duplex CPU Systems.
Target Units (Units/Boards for Priority Servicing)
Address in Settings Function Related New set-
Programming flags and ting’s effec-
Console words tiveness
Word Bit(s)
220 08to15 |00 Up to five Units and/or Boards can be speci- | --- Takes effect
00to07 |10to1F fied for priority servicing. at the start of
521 081015 é? to 2F 00: Disable priority servicing operation
10 to 1F: CPU Bus Unit unit number + 10 (Can’tbe
00 to 07 Eg (hex) changed dur-
222 081015 | 1 etault: 00 20 to 2F: CS-series Special /O Unit unit oy Jpere:

number + 20 (hex)
E1: Inner Boards

FC: RS-232C port
FD: Peripheral port
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6-2-9 FINS Protection Tab Page (Single CPU Systems Only)

- =lolx|
File  Optionz  Help
Unit Settings | Host Link Port | Peripheral Port | Peripheral Service  FINS Protection | Gomms Unit Duplex ilj
—Settings for FINS write protection via network
[~ Maldate FINS write protection via network
Modes excluded from protection tareets
Mo | Metwark | Mode |
Add
Edit |
Delete |
|OS1 D-5-CGPUGT |Off|ine
Enabling FINS Write Protection (Use FINS Write Protection)
Address in Settings Function Related New set-
Programming flags and ting’s effec-
Console words tiveness
Word Bit(s)
448 15 0: Disable FINS Enables or disables write protection for the | --- At any time
write protection CPU Unit from FINS command sent over a
1: Enable FINS write | network (i.e., all connections except for
protection serial connections).
Default: 0
Note This setting cannot be used with Duplex CPU Systems.
Nodes Excluded from Write Protection (Protection Releasing Addresses)
Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word | Bit(s)

Set the nodes and networks from which FINS write operations will be enabled. The total number of nodes set to be
excluded from write protection will be automatically set.

A maximum of 32 nodes can be set. If these settings are not made (i.e., if the total number of nodes is 0), write operations
will be disabled for all nodes but the local node.

Note: This setting is valid only when FINS write protection has been enabled.

449 to 8to 15 Oto127 FINS command source network address
480 (00 to 7F hex)
Oto7 1to 255 FINS command source node address

(01 to FE hex)
Note: 255 (FF hex)
can be set to include
all nodes in the
specified network.

448 Oto7 0to 32 Number of nodes excluded from protection | ---
(00 to 20 hex) (Automatically calculated by the CX-Pro-

grammer; do not set.)

At any time

Note This setting cannot be used with Duplex CPU Systems.
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6-2-10 Comms Unit Duplex Tab Page

s — MNewPLC1 i ] 5
File  Optionz  Help
Unit Settings | Host Link Port | Peripheral Port | Peripheral Service | FINS Protection CSomme Unit Duplex A | L4
— fctive—Standby — Primary—Secondary

Select communications units to be duplicated. Max.3 Select G510 communications units to be

units can be gelect. duplicated. {Only primary side)
= T —
[ Communications Unit 1 [ G510 Communications Unit 1
[ Communications Unit 2 [ G310 Communications Unit 2
[ Communications Unit 3 [ G310 Communications Unit 3
[ Communications Unit 4 [ G310 Communications Unit 4
[ Communications Unit 5 [ G310 Communications Unit &
[ Communications Unit 6 [ G310 Communications Unit &
[ Communications Unit 7 LI [ G310 Communications Unit 7 LI

[CS1D-5-CPUGT  [Offline

There are two methods that can be used for duplex communications: Active-
standby and primary-secondary. There are options available for both in the
PLC Setup. The methods that are used depends on the Communications
Units. Refer to the operation manuals for the Communications Units for
details.

Note CX-Programmer version 3.[] supports active-standby duplex communica-
tions, but it does not support primary-secondary communications for CS1D

Communications Units.

Active-Standby Settings (Check Boxes for Communications Units 0 to 15)

Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
121 Oto 15 0: Disable duplex These settings (individual bits) enable or At startup

settings for Commu- | disable duplex settings for individual Com-

nications Units

1: Enable duplex
settings for Commu-
nications Units

Default: 0

munications Units. Bits 00 to 15 correspond
to unit numbers O to F.

To use Duplex Communications Units, set-
ting them must be enabled here, and then
either the 1/0O tables must be created auto-
matically, or they must be edited to specify
active and standby modes for the Communi-
cations Units and then transferred to the
active CPU Unit.

If necessary, the 1/O table editing operations
of the CX-Programmer can be used to spec-
ify the slot in which the standby Communi-
cations Unit is mounted.
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Primary-Secondary Settings (Check Boxes for CS1D Communications Units 0 to 15)

Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
95 Oto 15 0: Disable duplex These settings (individual bits) enable or At startup

settings for Commu- | disable duplex settings for individual Com-
nications Units munications Units. Bits 00 to 15 correspond
1: Enable duplex to unit numbers 0 to F. The secondary Com-
settings for Commu- | munications Unit will be allocated the unit
nications Units number one higher than the number
Default: 0 asnsitlfgned to the primary Communications

Set only the unit number for the primary
Communications Unit.

To use Duplex Communications Units, set-
ting them must be enabled here, and then
either the 1/0O tables must be created auto-
matically, or they must be edited to specify
primary and secondary Units for the Com-
munications Units and then transferred to

the CPU Unit.

If necessary, the I/O table editing operations
of the CX-Programmer can be used to spec-
ify the slot in which the secondary Commu-

nications Unit is mounted.

Note This setting is supported only for CS1D CPU Units Ver. 1.1 or later. CX-Pro-
grammer version 4.0 or higher must be used to make the setting.

6-2-11 CPU Duplex Tab Page

=3 PLG Settines — NewPLG1

Eile  Options  Help

SI0U Refresh ] Unit Settings ] Host Link Port ] Peripheral Port | Peripheral Service ] Gomms Unit Duplex GPU Duplex l ar

Operation Settings GPU Unit Duplex Transfer Settings

[~ Run under Duplex IntialiOnly Act FLCYE Divizion Size [0 4::| *512 words (-6
r v Transfer Program by division

[~ Return Automatically [~ Transfer EM by division

[v Tranzfer Parameter Area of Innerboard
Memory Card Setting

[~ Enable Memory CGard Duplex Setting v Tranzfer Variable frea of Ihnerboard

STB Serial Settings
[~ Allow STE-COMNM

Hot =wap

[ Allow removing units without support software

r Enable remaoval/addition of units without support
software

r When removing any special unit, turn O the error
unit flag

CE1D-H-CPUBE  Offline
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Duplex Settings

Operation Settings, Run under Duplex Initial

initialization (start
running after initial-
ization

1: Start running dur-
ing initialization
Default: 0

started while the duplex system is being ini-
tialized.

In Duplex Mode, duplex initialization starts
after the power supply is turned ON. Nor-
mally, operation will begin only after initial-
ization has been completed. This setting
can be used to start operation before initial-
ization has been completed. Use this setting
to reduce startup time when the power is
turned ON.

Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
123 14 0: Do not run during | This setting determines where operation is | --- At startup

When an operation switching error occurs in the Active CPU Unit, the Standby CPU Unit will become
the Active CPU Unit and start operating.

there is an error in
the Active CPU Unit
at startup, the
Standby CPU Unit
stays in standby sta-
tus.)

1: Check performed
(When there is an
error in the Active
CPU Unit at startup,
the Standby CPU
Unit becomes the
Active CPU Unit and
starts operating.)

Default: 0

Standby CPU Unit will become the Active
CPU Unit and starts operating if an error is
detected in the Duplex CPU Unit set as the
Active Unit when the power is turned ON.

This setting is enabled when the Duplex
system is set to Start under Duplex Initial.

Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
125 13 0: No check (When | This setting determines whether the At startup
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Note 1.

This setting can be used in all of the Duplex CPU Unit versions.

2. This setting can be selected with CX-Programmer version 6.1 or higher.
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Operation Settings, Return Automatically

Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
123 15 0: Do not automati- | When an error has caused operation to Every cycle
cally return to switch from Duplex Mode to Simplex Mode,
duplex operation this setting determines whether the PLC will
1: Automatically attempt to return automatically to Duplex
return to duplex Mode or will stay in Simplex Mode. An auto-
operation matic return to Duplex Mode will be
Default: 0 attempted only if the same error does not
stault: reoccur in self-diagnosis.
Automatic recovery can be set to give
Duplex Mode priority for intermittent errors
(e.g., WTD errors) or to eliminate the need
to press the initialization button after replac-
ing a CPU Unit online.
Memory Card Duplex Settings
Enable Memory Card Duplex Setting
Address in Settings Function Related New set-
Programming flags and ting’s effec-
Console words tiveness
Word Bit(s)
130 15 0: Disable duplex When data is written to Memory Cards, this | --- Every cycle

operation for Mem-
ory Cards.

1: Enable duplex
operation for Mem-
ory Cards.

Default: 0

setting determines whether it is written to
the Memory Cards mounted in both CPU
Units or to just the Memory Card in the
active CPU Unit.

Note No processing, however, is exe-
cuted during duplex initialization to
match the data on the Memory
Cards mounted in the active and
standby CPU Units. Therefore,
before enabling duplex operation for
Memory Cards, make sure that the
contents and capacities are the
same for both of the Memory Cards.

Data read from the Memory Card
mounted in the active CPU Unit is
used by both the active and standby
CPU Units.

Note

Note Memory Card duplex operation can be selected with CX-Programmer Ver. 3.1

or higher.
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STB Serial Settings

Allow STB-COMM

Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)

127 Oto 15 0000 hex: Disable | This setting determines if the RS-232C port Every cycle
independent com- | on the standby CPU Unit can be used inde-
munications on the | pendently for read-only communications.
standby CPU Unit's | T4 enable continuous communications for
RS-232C port PTs or host computers even when the active
5AA5 hex: Enable CPU Unit is switched, the RS-232C ports on
independent com- | both the active and standby CPU Units must
munications on the |be connected using an RS-232C/RS-422
standby CPU Unit's | Adapter. When this is done, set this word to
RS-232C port 0000 hex (i.e., disable independent monitor-

Default: 0000 ing operation on the standby CPU Unit’s
RS-232C port).
If continuous communications are not
required when the active CPU Unit is
switched, then set this word to 5A5A hex
(i.e., enable independent read-only commu-
nications on the standby CPU Unit's RS-
232C port).
CPU Unit Duplex Transfer Settings
EM Division Transmission, Division Size
Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)

96 Oto7 00 hex: 4,906 words | This setting determines the number of At startup
01to 3F hex: 512 | words to transfer each cycle in units of 512 and at start of
words x 1 to 63 words. operation
Default: 00 Normally, the default setting for 4,906 words

is used.

Transfer Program

Note If either the Transfer Program or Transfer EM option is selected the specified
division size will be transferred each cycle.

Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
96 15 0: Transfer program | This setting determines if the user program |- At startup
1: Do not transfer is transferred to the standby CPU Unit and at start of
program (including when the standby CPU Unit is operation
. replaced) when duplex operation is started.
Default: 0 If the standby CPU Unit always contains the
same program, then the transfer can be dis-
abled to save time at startup.

216



Specific PLC Setup Settings Section 6-2
EM Division Transmission
Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)

96 14 0:Transfer the EM This setting determines the method that will | --- At startup
Area together for be used to transfer the EM Area all at the and at start of
duplex operation same time or in pieces over more than one operation
1: Transfer the EM | €ycle (including when the standby CPU Unit
area over more than | is replaced).
one cycle This setting can be used to reduce the cycle
Default: 0 time by transferring the data in pieces when-

ever the EM Area is not used by the pro-
gram, for data links, etc.
Transfer Parameter Area of Inner Board
Address in Settings Function Related New set-
Programming flags and ting’s effec-
Console words tiveness
Word Bit(s)

96 11 0: Transfer Inner This setting determines if the parameter At startup
Board Parameter area is transferred between Duplex Inner and at start of
Area Boards. operation
1: Do not transfer
Default: 0

Note As of October 2006, there are no Inner Boards to which this setting applies.
Use the default setting.

Transfer Variable Area of Inner Board

Default: 0

Address in Settings Function Related New set-
Programming flags and ting’s effec-
Console words tiveness
Word Bit(s)
96 10 0: Transfer Inner This setting determines if the variable area | --- At startup
Board Variable Area |is transferred between Duplex Inner Boards. and at start of
1: Do not transfer operation

Note As of October 2006, there are no Inner Boards to which this setting applies.
Use the default setting.
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Online Replacement Settings
Enabling Unit Removal without a Programming Device
Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
131 Oto 15 Value other than This setting determines if a Unit can be A09911 Every cycle
5AA5 hex: Online | removed without a PLC Programming A80015
replacement can be | Device. AB0215

performed with a
Programming
Device only. (An 1/0
bus error will occur if
the Unit is removed
without using a PLC
Programming
Device.)

5AA5 hex: Enable
Unit removal with-
out a Programming
Device.

Default: 0000

5AA5 hex: When Unit removal without Pro-
gramming Device is enabled, 1/0O bus errors
caused by Unit failures are treated as non-

fatal errors.

More than one Unit can be replaced at a
time.

A fatal error will occur if an Expansion Rack
Cable, Backplane, Duplex Unit, or Long-dis-
tance Expansion I/O Rack is removed or
fails.

Note 1.
later.

This setting can be used only in Duplex CPU Units with Unit Ver. 1.2 and

2. This setting can be selected with CX-Programmer version 6.1 or higher.

Enabling Unit Removal/Addition of Units without a Programming Device

formed with a
Programming
Device only. (An I/O
bus error will occur if
the Unit is removed
without using a PLC
Programming
Device.)

AA hex: Enable Unit
removal/addition
without a Program-

tion will recover automatically even if a Unit
is added.

AA hex: When Removal/Addition of Units
without a Programming Device is enabled,
I/O bus errors caused by Unit failures are
treated as non-fatal errors.

More than one Unit can be replaced at a
time.

A fatal error will occur if an Expansion Rack
Cable, Backplane, Duplex Unit, or Long-dis-
tance Expansion I/O Rack is removed or

Address in Settings Function Related New set-
Programming flags and ting’s effec-
Console words tiveness
Word Bit(s)
132 8to 15 Value other than AA | This setting determines if Units can be A09911 Every cycle
hex: Online replace- | removed and added without a PLC Pro- A80015
ment can be per- gramming Device. With this setting, opera- AB0215

218

ming Device. .
fails.
Default: 00
Note 1. This setting is supported only in CS1D CPU Units with unit version 1.3 or

later and a Duplex CPU, Dual I/O Expansion System.
If the Removal/Addition of Units without a Programming Device function is
selected in a Duplex CPU, Single 1/0 Expansion System, the function will
operate as the earlier Unit Removal of without a Programming Device func-

tion.

2. As of October 2006, this setting can be selected with the Programming
Console only. The setting will be added to the CX-Programmer in the next
version upgrade. The setting will be added to CX-Programmer version 7.0
when its functions are expanded by auto-update.
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&Caution If the Unit Removal without a Programming Device or Removal/Addition of

Units without a Programming Device function is enabled, 1/O bus errors will be
treated as non-fatal errors and the PLC (CPU Unit) will not stop operating
even if a Basic I/0 Unit, Special I/O Unit, or CPU Bus Unit fails. If there are
any Units that will adversely affect the system if an I/O bus error occurs, do
not enable the Unit Removal without a Programming Device or Removal/Addi-
tion of Units without a Programming Device function in the PLC Setup.

Turning ON Error Unit Number Flag when Removing a Special I/O Unit Error or CPU Bus Unit
(When removing any special unit, turn ON the error unit flag in the CX-Programmer)

CPU Bus Unit is
replaced online, the
corresponding Spe-
cial I/0 Unit Error
Unit Number Flag or
CPU Bus Unit Error
Unit Number Flag
will go ON.

Value other than AA
hex: The Unit Num-
ber Flags do not
operate.

Default: 00

below) will go ON during replacement.

Special I/0O Units: A41800 to 42315
CPU Bus Units: A41700 to 41715

Address in Settings Function Related New set-
Programming flags and | ting’s effec-
Console words tiveness
Word Bit(s)
132 Oto7 AA hex: When a When this setting is enabled, the corre- A418 to A423 | Every cycle
Special I/O Unitor | sponding Unit Number Error Flag (listed A417

Note 1.

This setting is supported only in CS1D CPU Units with unit version 1.3.

2. As of October 2006, this setting can be selected with the Programming
Console only. The setting will be added to the CX-Programmer in the next
version upgrade. The setting will be added to CX-Programmer version 7.0
when its functions are expanded by auto-update.

6-2-12 Other Settings

Online Replacement: Hot Swap

Replacing Multiple Units Online

Address in Settings Function Related New set-
Programming flags and ting’s effec-
Console words tiveness
Word Bit(s)
122 15 0: Disable online This setting determines if only one Unit can | --- Every cycle

replacement of mul-
tiple Units

1: Enable online
replacement of mul-
tiple Units

Default: 0

be replaced online at the same time or if
multiple Units can be replaced.

Replacing more than one Unit at a time will
increase the likelihood of operating errors.

Note This setting is supported only by a Programming Console.
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SECTION 7
I/0 Allocations

This section describes 1/O allocations to Basic I/O Units, Special I/O Units, and CPU Bus Units, and data exchange with
CPU Bus Units.
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7-1

7-1-1

I/O Allocations

In CS1D PLCs, memory must be allocated to the Units mounted in the PLC.
I/O tables containing the models and locations of all Units and the allocations
made to each must be created and these I/O tables must be registered in the
CPU Unit. When the power supply is turned ON, the I/O tables are compared
against the mounted Units to verify their accuracy. The methods for creating
I/O tables are the same for both Duplex CPU and Single CPU Systems.

Unit Types

Memory is allocated differently to Basic 1/0O Units, Special 1/0O Units, and CS-
series CPU Bus Units.

Basic 1/0 Units

222

Basic 1/0 Units
e CS-series Basic I/0 Units \

8-point/
16-point Units

1/0 Area

32-point Units CIO 0000 to CIO 0319 (See note.)

Allocation (Memory is allocated in one-word
units based on mounting position in
the Racks.)

Note: The Rack's first word setting can be
changed from the default setting
(CIO 0000) to any word from CIO 0000 to
CIlO 0999. The first word setting can be
changed only with the CX-Programmer.

64-point Units

96-point Units
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The following table shows the maximum number of Units that can be mounted
in each type of system.

System Max. number of Units
Duplex CPU, Dual I/O | Duplex Connecting Cables 52
Expansion System Single Connecting Cable 60
Duplex CPU, Single I/O Expansion System 68
Single CPU System 71

Special I/0 Units

~— Special /O Units ——————————

CS-series Special /0O Units

Special I/0O Unit Area

. CIlO 2000 to CIO 2959
Allocation (Each Unit is allocated ten words
based on its unit number setting.)

N— g
CS-series CPU Bus Units
/CS-series CPU Bus Unitsﬁ CPU Bus Unit Area

Allocation CIO 1500 to CIO 1899
(Each Unit is allocated 25 words
based on its unit number setting.)

[2]
EU PORT2
o)

Koy

o /

7-1-2 Creating I/O Tables

There are two ways to allocate /0O memory to CS1D Units.

* Create the 1/O tables online based on the Units actually mounted to the
PLC. This can be done from either the CX-Programmer or a Programming
Console. The Programming Device is connected online and then the 1/0
tables are created based on the Units that are mounted.

* Create the /O tables offline without basing them directly on the mounted
Units and then transfer the 1/0 tables to the PLC. This is done offline on
the CX-Programmer.

The word addresses, number of words, and mounting slot for each Unit are
registered in the CPU Unit as I/O tables. Data is exchanged between the Units
and the CPU Unit, e.g., to help prevent mistakes in mounting when replacing
Units.
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Creating I/O Tables Based on Mounted Units

Connect a Programming Console or the CX-Programmer to a CPU Unit in a
PLC with all the Units mounted and create the I/O tables. In the I/O table cre-
ation operation, information on the Unit models and mounting locations are
registered in the parameter area of the CPU Unit as the registered 1/O tables
for all Units mounted to the basic PLC system.

CX-Programmer or Programming Console

I/O table creation operation

Online  Information on models and
positions of mounted Units:
Registered 1/O table

i

U
1
\

Standby CPU Unit

I gl

Active CPU Uni

I/0 Memory Allocations

When /O memory is allocated automatically, words are automatically allo-
cated to Units in the order they are mounted to the Racks. Words are allo-
cated to Units from left to right starting on Rack 0 and then left to right on each
Rack through Rack 7.

In order from left to right starting with slot 00

Rack 0
LENE I
I I
In order from Rack 0
through Rack 7 In order from left to right starting with slot 00
Rack 1
/
4 R

Il/O Table Creation with CX-Programmer

Use the following procedure to create the I/O tables online with the CX-Pro-
grammer.

1,2,3... 1. Double-click 10 Table in the project tree in the main window. The I/O Table
Window will be displayed.

2. Select Options - Create. The models and positions of the Units mounted
to the Racks will be written to the CPU Unit as the registered 1/O tables.
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I/O Table Creation with a Programming Console

Use the following procedure to register the 1/O table with a Programming Con-

sole.

HEE

Note If the Rack first words have already been set from the CX-Program-
mer, “Rack 1st Word En” will be displayed on the second line.

el

[0y

Creating /O Tables without Mounted Units

With the CX-Programmer, 1/O tables can be created offline without mounted
Units and then transferred to the CPU Unit. The information on Unit models
and mounting locations are written to the parameter area of the CPU Unit as

the registered 1/O tables.
Offline

CX-Programmer Unit models and locations

(Registered I/0 Tables)

CPU Rack

Unit model

00

Unit xx

01

Unit xx

02

Unit xx

Edited 1/O tables transferred.

Edit I/O tables and then transfer
them to the CPU Unit.

I/O tables written to parameter

|

area in CPU Unit.

|

Active CPU Unit

I/O Table Creation with CX-Programmer

Standby CPU Unit

Use the following procedure to create the I/O tables offline with the CX-Pro-
grammer and then transfer them to the CPU Unit. Once the Units that are to
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1,2,3...

Note

be mounted are set for each Rack, the CX-Programmer will automatically allo-
cate words according to Rack and slot positions starting from CIO 0000.

1. Double-click /O Table in the project tree in the main window. The 1/0 Table
Window will be displayed.

2. Double-click the Rack to be edited. The slots will be displayed for the Rack.

3. Right-click the slot to which to assign a Unit and select the Unit from the
pop-up menu.

4. When all the desired Units have been assigned to slots, select Options -
Transfer to PLC. The /O tables will be transferred.

With the CX-Programmer, you can also assign any desired word to an I/O Unit
regardless of it’s position on the Racks.

Setting the First Word on a Rack

The first word allocated on a Rack can be set to allocate specific words to the
Units on the Rack regardless of the order in which the Rack is connected.
Words will be allocated consecutively to the Units on the Rack in the order
that Units are mounted to the Rack. Refer to 7-3 Allocating First Words to
Racks for details.

Setting the First Word on Each Rack

The first word for slot 00 on the Rack is set. Words

Rack 0 are then allocated in order to Units from left to right.
| I i

I a

The first word for slot 00 on the Rack is set. Words
Rack 1 are then allocated in order to Units from left to right.
|| &1

The first words for Racks cannot be set at the same time as the first words for
slots.

Setting the First Word for a Slot

The first word allocated to the Unit in any slot on any Rack can be set regard-
less of the order of the Rack or the position of the slot. Words are then allo-
cated in sequence to the following Units in the order they are mounted. Refer
to 7-4 Allocating First Words to Slots (Single CPU Systems Only) for details.
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Setting the First Words for Specific Slots
A word is set for slot 00 on the CPU Rack for group 00.
A word is set for slot 02 on the CPU Rack for group 01.
Rack 0
|
v] | ¥ 0 0
> 0 0
Rack 1
4
A word is set for slot 02 on Rack 1 for group 02.
Note The first words for Racks cannot be set at the same time as the first words for
slots.
Overview
Method Operation Allocations Rack allocation Slot allocation
order order within Rack
Using actual | Perform I/O table Automatic allocations according to In order from Rack O | Left to right from
mounted Units | creation online. mounting position to Rack 7 slot 00
Not using Edit the I/0 tables | Automatic allocations according to In order from Rack O | Left to right from
actual offline and transfer | mounting position to Rack 7 slot 00

mounted Units

them to CPU Unit.

Partial manual

Allocating Rack

User-set

Left to right from

allocation without | first words slot 00
restrictions by Fajiocation slot first Left to right from
mounting position | y5rqg any slotallocated a

first word

Note

1.

Always create I/O tables either online or by editing them offline and trans-
ferring them to the CPU Unit. The CPU Unit will not be able to recognize
Basic I/0 Units, Special I/O Units, or CPU Bus Units unless 1/O tables are
registered in the CPU Unit.

For CPU Bus Units can be used even if they are not registered in the I/O
tables, this function is provided to enable online connections from Pro-
gramming Devices running on personal computers (e.g., the CX-Program-
mer) and is not intended for normal system operation. Always register 1/0O
tables in the CPU Unit before starting operation.

The C200HX/HG/HE, C200H, and C200HS PLCs use fixed word alloca-
tions for slots, enabling operation without I/O tables. I/O tables were creat-
ed only to prevent Units from being mounted to the wrong slot. With the
CS-series PLCs, the words allocated to any particular slots are not fixed.
Words are merely allocated to the Units actually mounted. If no Unit is
mounted, no words are allocated. If the mounted Unit requires more than
one word, the required number of words is allocated. Operation for CS-se-
ries PLCs is thus not possible unless I/O tables are registered.
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7-2
7-2-1

Note

Allocation Methods

/O Allocation Methods
/O Allocations to Basic I/0 Units

Basic I/O Units include the following Units:
* CS-series Basic I/0 Units

These Units are allocated words in the I/O Area (CIO 0000 to CIO 0319) and
can be mounted to the CPU Rack, and CS-series Expansion Racks.

Refer to 2-14 I/O Table Settings for detalils.

When I/O tables are created in the order of the Racks and the order that Units
are mounted, 1/0O words will be allocated as described below. If a Program-
ming Console or the CX-Programmer is connected online and the I/O tables
are created automatically according to the Units that are actually mounted,
the CPU Unit will automatically create and register the 1/O tables. If the 1/O
tables are created offline using the CX-Programmer, the CX-Programmer will
automatically allocate words according to the Unit settings that have been
made.

Basic I/0 Units on the CPU Rack
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Note

Basic I/O Units on the CPU Rack are allocated words from left to right starting
from CIO 0000 and each Unit is allocated as many words as it requires.

1. Units that have 1 to 16 I/O points are allocated 16 bits (1 word) and Units
that have 17 to 32 1/O points are allocated 32 bits (2 words).

2. 1/0 words are not allocated to empty slots. To allocate words to an empty
slot, change the 1/O table with a Programming Device.

Duplex CPU System, CPU Rack

ClO /! / /!
/ / / /

0000(/ / / /

CPU Unit
DPL Unit
CPU Unit

Power Supply Unit
Power Supply Unit

Single CPU System, CPU Rack

S
CPU Unit

Power Supply Unit
Power Supply Unit

Example 1

The following example shows the 1/O allocations to 4 Basic 1/0O Units on the
CPU Rack with one empty slot.

Example for Single CPU System, CPU Rack

IN | IN | IN [EmptylOUT [OUT|OUT| IN

_ 15| 5

16 32 | 96 96 | 16 32 32 = > >
=} g &

CIlO |CIO | CIO CIlO |CIO [CIO | CIO ) a a
0000]0001 {0003 0009|0015( 0016 | 0018 % 5 5
to to 2 2

0002|008 0014 0017|0019 5 5
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Note

CS1D Expansion Racks

Example 2
The following example shows the I/O allocations to 5 Basic I1/0 Units in the
CPU Rack. Two slots are filled with Dummy Units to reserve 1/0O words for
those slots.

Example for Single CPU System, CPU Rack

Re- Re-

IN | IN | N |CGealcaneeOUT [OUT [OUT | | E| E
16|32 9|16 32|62 F |2 >
cio |cio [cio |cio |cio|clo |clo [cio | 3 | §| &
0000|0001 |0003|0009 [0010[0012 | 0013 [0015| = | B | @
0002| to 0011 oot4|oot6| © | £| ¢
0008 e &

Use the CX-Programmer’s I/O table change operation to reserve words for the
empty slots.

I/O allocation to Basic I/O Units continues from the CPU Rack to the Expan-
sion Rack connected to the CPU Rack. Words are allocated from left to right
and each Unit is allocated as many words as it requires, just like Units in the
CPU Rack.

CPU Rack

~
~

CPU Unit

Power Supply Unit
Power Supply Unit

CS1D Expansion Rack

Power Supply Unit
Power Supply Unit

CS1D Expansion Rack

Power Supply Unit
Power Supply Unit
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Example for Single CPU System

The following example shows the 1/O allocation to Basic I/O Units in the CPU
Rack and two CS-series Expansion Racks.

0o 1 2 3 4 5 6 7
™ T .
IN | IN | IN |OUT |OUT |sereq| OUT | IN £ | £ |Single CPU System
163 |32 |16 (8|33 |%|T|>]| > CPU Rack
_l{|{cio |cio |cio [cio |cio |cio |cio |[co | D | & | &
0000[0001|0003 (0005 0015|0017 0019|0021 | o | & | &
0002|0004 oote|oots|ooz0| o | & | ¢ g
0026 8 g
o o
o 1 2 3 4 5 6 7 8
Re- |Re- Re- = = | CS1D Expansion Rack
IN | IN | omed|semea| QUT[OUT|OUT | IN |Giea| 5 | E
1632|1616 (32|16 (3 |96 |32 |>| 2
cio |cio |cio [cio |cio [cio |cio |cio |cio | & | &
0027|0028|0030|0031 0032|0034 [0035 0037 [0043| @ | &
to ] 9]
| 0029 0033 0036 | 0, |0044| £ g
o o
0o 1 2 3 4 5 6 7 8
Re- Re- |Re- - - i
OUT | OUT| IN |served| IN |served served [OUT | OUT | £ g CS1D Expansion Rack
32 |16 [16 |16 |32 [16 |16 [32 |32 [> | X
LIl cio |cio |cio |cio |cio|cio|cio |cio|cio | & | &
0045 [0047| 0048|0049 [0050 |0050| 0051 |0052 | 0054 | @ | @
0046 0051 0053 | 0055 | £ g
o o

Note Use the CX-Programmer’s 1/O table change operation to reserve a word for

the empty slot.

Allocations to CS-series Long-distance Expansion Racks

Note

In configurations containing CS-series Long-distance Expansion Racks, up to
two series of CS-series Long-distance Expansion Racks can be included.
Words are automatically allocated to the Units mounted to the Racks in order
of rack number and slot in the same way as for other configurations. The CPU
Rack is rack 0, the CS-series Expansion Rack (if there is one) is Rack 1. Rack
numbers are then assigned in order to the Racks in series A of CS-series
Long-distance Expansion Racks and finally to the Racks in series B of CS-
series Long-distance Expansion Racks, to a maximum rack number of 7.
Although words are automatically allocated, the first word on each Rack can
be set.

1. 1/0O words are not allocated to the I1/O Control Units or I/O Interface Units.

2. No C200H Units of any kind can be mounted to CS-series Long-distance
Expansion Racks.

3. CS-series CPU Bus Units should always be placed on the CPU Rack or
CS-series Expansion Rack. Although they can be placed on CS-series
Long-distance Expansion Racks, doing so is not recommended because it
will increase the cycle time.

Reserving I/0 Words for Expected Changes
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If the system configuration will be changed at a later date, changes to the pro-
gram can be minimized by reserving 1/0O words in advance for future Unit
changes or additions. To reserve I/O words, edit the 1/0O table with the CX-Pro-
grammer.
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I/O Table Editing Operation

Double-click 10 Table in the project tree in the main window. The 1/O Table
Window will be displayed.

=l

E
5 NewPLC1[CS10-5] Offine
29 symbols
@7 10 Table and Unit Setup
Settings
Memory
-8 Programs
=14} NewProgram1 (00)
29 symbols
P sectiont

3 EnD

I\ Project /

* CX-Programmer Ver. 5.0 or Earlier
Right-click the slot for which a word is to be reserved and select the
Dummy item from under the Basic I/O Unit with the correct number of I/O

pO|ntS.
!— 7§ PLC IO Table - MewPLC 10l =|
§ File Options Help
[ 7 G51D-H-GPUGS -1l
4 [0000] Main Rack n
----- 5 00 [0000] 16pt Tnput | G5/GJ Bpt Tnput '
----- 5 01 00017 32pt Tnput
----- 5 02 [0003] G4pt Tnput
----- § 03 00071 16pt Output | G5/GJ Spt Output
----- 5 04 [0008] 32pt Output
----- 5 05 [0010] Empty Shat
----- 5 06 [0010] Empty Shat
----- 5 07 [0010] Empty Shat
----- 5 09 [0010] Empty Shat
----- 5 09 [0010] Empty Shat
-4 [0010] Rack 01
----- 5 00 00107 16pt Tnput | G5/GJ Bpt Tnput
----- 5 01 00117 32pt Tnput
_____ § 03 [ % G200H 8pt Unit ,
..... % 04 [0013] Empty Slot Cf"OJ 8pt Unit 3
----- 5/ 05 [0013] Empty Siot 16pt Input
----- % 06 [0013] Empty Slot  S2Pt Unit bl Tt Qi
----- % 07 [0013] Empty Slot  4GPE Unit bt (o
_____ = 08 [0013] Empty Slot Gdpt Un!t ld 16pt Dummy
oEl Q6pt Unit ¥
128pt Unit 3
GS/GJ GPU SI0 Unit 3
GS/GJ 510 Unit 3

* CX-Programmer Ver. 6.0 or Later
Right-click the slot for which a word is to be reserved and select Add Unit
(alternatively, double-click the empty slot).

T 1 PLC ID Table - NewPLC1 ;Iglll
File Edit Wiew Options Help
...... 7 Cs1D-CPu42s
[+ Inner Board
-4y, [0000] Main Rack

----- o Y

----- E|| o1 EDDDD% Empty = chanae f Canfirm Linits

""" A 02 [0000] Emply &y et

..... 9

3: gi Egggg% Empty T S¥SMAC BUS Master

..... i mpky ¢

..... 7’ 05 [0000] Empty ¢ Unit Setup

----- 5 06 [0000]Empty ¢ Save Parameters

----- 51 07 [0000]Empty 8 [oad Parameters

..... § 03 [0000] Empty ¢

..... 7’ 09 [0000] Empty § 3Eart Special Application
[+, [0000] Rack D1 Gt CEl%
-4, [0000] Rack 02

= ChrlHE
[+, [0000] Rack 03 Popty ctr| U}
-4, [0000] Rack 04 = "
-4, [0000] Rack 05 Delete
[+, [0000] Rack 06 Wniit: Manufacturing information
[+ 4gg, [0000] Rack 07 Uit Etror Log
Hat Swap
|cS1D-CPU425  [Offline A
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The following Select Unit Dialog Box will be displayed.

x|

Uniit

[ Basic 140

[ Communications Adapter
[ General Purpose Analog /0
eneric Device

oop Controller

Mation Controller

‘osition Controller

- Senzor

Spec

Cancel |

Click the expansion button (+) to the left of Basic I/O, select one of the
Dummy Units (CS_Dummy_016/032/048/064/096/128), and click the OK

Button.

x|

- C5TW-OC201 [Relay Output Unit)

- C5TW-OC211[Relay Output Unit)

- C5TW-0D 211 Transiztor Dutput Unit)
- C5TW-0D 21 2[Transiztor Dutput Unit)
- C5TW-0D 231 Transiztor Dutput Unit)
- C5TW-0D 232[Transiztor Dutput Unit)
- C5TW-0D 261 Transiztor Dutput Unit)
- C5TW-0D 262(Transiztor Dutput Unit)
- C5TW-0D 291 Transiztor Dutput Unit)
- C5TW-0D 292(Transiztor Dutput Unit)
- C5TW-SF200(5 afety Relay Unit)

- C5_Dummy_O1E[Dummy Unit)

- C5_Dummy_032[0ummy Unit)

- C5_Dummy_048[0ummy Unit)

- C5_Dummy_064[0ummy Unit)

- C5_Dummy_098[0ummy Unit)

- C5_Dummy_128[0ummy Unit)

- CAIMOB[C-zeries Basic Input Unit]

- CAIM1B[C-zeries Basic Input Unit]

1 |

=l

o

()8 I Cancel |

Note Do not execute the I/O table creation operation after completing the above
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editing operation. The reserved word settings will be lost.
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7-2-2

Note

Word Allocation

I/0 Allocations to Special I/O Units

Special 1/0 Units include the following Units:
» CS-series Special I/0O Units

Each of these Units is allocated ten words in the Special /O Unit Area
(CIO 2000 to CIO 2959) according the unit number set on the Unit.

Special 1/0 Units can be mounted to the CPU Rack, CS-series Expansion
Racks (see note).

Refer to 2-14 I/O Table Settings for more details on the available Special I/0
Units.

The following table shows which words in the Special /0O Unit Area are allo-
cated to each Unit according to unit number.

Unit number Words allocated

0 CIO 2000 to CIO 2009
1 ClO 2010 to CIO 2019
2 CIlO 2020 to CIO 2029
15 ClO 2150 to CIO 2159

95 ClO 2950 to CIO 2959

Special I/O Units are ignored during I/O allocation to Basic I/O Units. Slots
containing Special /0O Units are treated as empty slots and aren’t allocated
any words in the 1/0 Area.

Example The following example shows the I/O word allocation to Basic 1/0 Units and
Special I/0 Units in the CPU Rack of a Single CPU System.
Single CPU System, CPU Rack
0 1 2 3 4 5 6 7
IN | IN | IN [speciall OUT [ QUT |Special | OUT z =
110 110 - o 2
16 [ 32 | 96 unit | 16 32 unit | 32 g _Z _Z_-
0000|0001{0003 {2000 (0009|0010 | 2010|0012 o = =3
ooo2| to | to oot1| t foo13| & | | P
000812009 2019 g ";’
(o) (o)
o o
Slot Unit Model number | Words Words allocated Unit Group
required number
0 16-point DC Input Unit CS1W-ID211 1 CIO 0000 Basic I/0O Unit
1 32-point DC Input Unit CS1W-ID231 2 CIO 0001 and CIO 0002 | --- Basic I/0O Unit
2 96-point DC Input Unit CS1W-ID291 6 CIO 0003 to CIO 0008 | --- Basic I/0O Unit
3 Analog Input Unit CS1W-AD081-V1 |10 CIlO 2000 to CIO 2009 |1 Special I/O Unit
4 16-point Transistor Output Unit | CS1W-OD211 1 CIlO 0009 Basic 1/0O Unit
5 32-point Transistor Output Unit | CS1W-OD232 2 CIO 0010 and CIO 0011 | --- Basic 1/0O Unit
6 8-point Analog Output Unit CS1W-DA08C 10 ClO2010to ClIO 2019 |2 Special I/0 Unit
7 32-point Transistor Output Unit| CS1W-OD232 2 CIO 0012 and CIO 0013 | --- Basic I/0O Unit
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7-2-3

Word Allocations

I/0 Allocations to CPU Bus Units

Each CPU Bus Unit is allocated 25 words in the CPU Bus Unit Area
(CIO 1500 to CIO 1899) according the unit number set on the Unit. CPU Bus
Units can be mounted to the CPU Rack or CS-series Expansion Racks.

The following table shows which words in the CS-series CPU Bus Unit Area
are allocated to each Unit.

Unit number Words allocated
0 ClO 1500 to CIO 1524
1 ClO 1525 to CIO 1549
2 ClO 1550 to CIO 1574
15 ClO 1875 to CIO 1899

CS-series CPU Bus Units are ignored during 1/O allocation to Basic I/O Units.
Slots containing CS-series CPU Bus Units are treated as empty slots and
aren’t allocated any words in the 1/0 Area.

Example The following example shows the I/O word allocation to Basic 1/0 Units, Spe-
cial I/O Units, and CS-series CPU Bus Units in the CPU Rack of a Single CPU
System.
Single CPU System, CPU Rack
0o 1 2 3 4 5 6 7
IN- [Sed@lf oy [3¢CR!| GLK | CLK | ETN | ETN - E| %
32 | unit [ 32 | unit {1500({1525|1550|1575| 5 z| =
0000 [2000|0002|2010| fo | to | to | to | > 5| S
0001| 1o |oooz| to [1524|1549| 1574|1599 | & g 2
2009 2019 § E
Slot Unit Model number| Words Words allocated Unit Group
required number
0 32-point DC Input Unit CS1W-ID231 |2 CIO 0000 and CIO 0001 | --- Basic I/0 Unit
1 Analog Input Unit CS1W-ADO081 |10 CIO 2000 to CIO 2009 0 Special I/0 Unit
2 32-point Transistor Output Unit | CS1W-SCU21 |2 CIO 0002 and CIO 0003 |--- Basic I/0O Unit
3 Analog Output Unit CS1W-DA08C |10 CIO 2000 to CIO 2009 1 Special I/0 Unit
4 Controller Link Unit CS1W-CLK11 |25 CIO 1500 to CIO 1524 0 CPU Bus Unit
5 Controller Link Unit CS1W-CLK11 |25 CIO 1525 to CIO 1549 1 CPU Bus Unit
6 Ethernet Unit CS1W-ETN21 |25 CIO 1550 to CIO 1574 2 CPU Bus Unit
7 Ethernet Unit CS1W-ETN21 |25 CIO 1575 to CIO 1599 3 CPU Bus Unit

7-3 Allocating First Words to Racks
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Note

In the CS-series PLCs, the first word allocated to each Rack can be set with
the CX-Programmer’s I/O table edit operation. For example, the CPU Rack
can be set to be allocated words starting with CIO 0000; the next Rack, words
starting with CIO 0100; the next Rack, words starting with CIO 0200; etc. This
can make it easier to check word allocations to Units without calculating all the
way from the CPU Rack.

The first words for Racks cannot be set at the same time as the first words for
slots.
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Word Allocations

Rack number 0

Rack number 1

Rack number 2

Rack number 3

For Racks in which the first word address has been set, words are allocated to
Units in the order that the Units are mounted (from left to right) beginning with
the specified first word. Words are not allocated to empty slots.

For Racks in which the first word address has not been set, words are allo-
cated in rack-number order (lowest to highest) continuing from the last word
allocated to the previous rack and starting with CIO 0000 on the first Rack for
which the first word is not set.

Example: Setting the First Words for Racks

In this example, the first words have been set for Racks 0 (the CPU Rack), 2,
and 3. For simplicity, only 16-bit Units have been used.

First word: CIO 0100

Ol 1 2 3 4 5 6 7
\

clo |cio [cio |clo |[cio | cio |cio | cio IS € | CPU Rack
0100 |0101 [0102 |0103 |0104 | 0105 | 0106 | 0107 - ) )
, c > >
A R VA B % =) S g
/| / / /| 4 > >
I // /// /,/ J J J % E (] (]
I sV L o & &
ES ES
] o]
o o
First word: CIO 0200
d 1 2 3 4 5 6 7 8
' = = .
cio | cio |cio clo | clo | cio | cio |cio s £ | CS1D Expansion Rack
0200 | 0201 | 0202 0203 | 0204 0205 | 0206 0207 - -
; / . , , ; , s s
7/ 7’ e 7’ 7’ // // o o
4 ’ P ’ 7 % / S S
' T // 1 /, t g 1 // l ’ l ’ l ’ l U) U)
4 4 e / 2 Z 1, — P
4 - [} [
2 2
(e} [e)
o o
No first word setting (Words automatically allocated in order from CIO 0000.)
0 1 2 3 4 5 6 7 8
clo |cio |cio |cio |cio |cio |cio |cio | cio s 5 | CS1D Expansion Rack
0000 |0001 [0002 |0003 |0004 | 0005 |0006 | 0007 | 0008 > >
/ ; y , ; W ] y s s
I Ay ; / Y ¥ y / § §
I Y ¥ % J/ N /' 7 % n (7]
, / ,/ , 4 4 a2 4 5 !5
2 2
o] [e]
a a
First word: CIO 0300
Ol 1 2 3 4 5 6 7 8
' = = .
clo |clo |clo |cio |cio [cio |cio |cio | cio 5 5 CS1D Expansion Rack
0300 |[0301 [0302 |0303 | 0304 | 0305 0306 0307 0308 - -
/ / / / e / / S s s
I % / / 2 L, /,’ J , g_ %
I A0 10 1 Y A e @ @
% 5 5 / 4 4 5 5
2 2
(e} (o)
o o

Rack First Word Settings

Rack First word
CPU Rack CIO 0100
Rack 1 CIO 0200
Rack 2 Not set
Rack 3 CIO 0300

Note Rack numbers (0 to 7) are fixed according to the order that the Racks are
physically connected with cable. The CPU Rack is always Rack 0 and the
other Racks are, in order, Racks 1 to 7. These numbers cannot be changed.
In the above example, the shaded Racks are allocated words starting from the
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specified first words. The non-shaded Racks are allocated in order from left to
right and in order of Rack starting from CIO 0000.

Setting First Rack Words from the CX-Programmer

The first word allocated on each Rack can be set from the CX-Programmer.
These settings are not possible from a Programming Console.

Note For CS1-H CPU Units, an indication of whether or not the first rack words
have been set will be displayed on a Programming Console.

Use the following procedure to set the first rack words.

1,2,3... 1. Select the Rack/Slot Start Addresses from the Option Menu on the I/O
Table Window. The following dialog box will be displayed.

Select Start Addres e x|

(¢ Rack Start Addresses Settings
" Slot Start Addresses Settines

’rStart Addresses Setttings

e T Gancel |

2. Selectthe Rack Start Addresses Settings Option and click the OK Button.

3. Inthe dialog box that will appear, remove the checkmarks from the settings
disabling the first rack word settings and set the address of the first words
for the CPU Rack and Expansion Racks (1 to 7).

x|

Main Rack ID _|:;'

Rack 1 [F = F vald

Rack 2 [F = F vald

Rack 3 @ = ¥ hvald

Rack 4 [F = F vald

Rack & [F = F vald

Rack & [F = F vald

Rack 7 [F = F vald

(0] 4 I Cancel |
Setting Setting range Default Remarks

Rack Start Address |0 to 9000 0 Same for all Racks
Invalid Selected or cleared | Selected (invalid)

4. Click the OK Button.
Note Up to 8 Racks can be set for any CPU Unit model.

Confirming First Rack Word Settings on a Programming Console

With a CS1-H CPU Unit, the Programming Console can be used to check
whether or not the first word has been set on a Rack. Use the following proce-
dure.

1,2,3... 1. Press the FUN, SHIFT, and CH Keys to start the I/O table creation opera-
tion. If the first work for a Rack has been set, a message saying so will ap-
pear on the second line of the display.
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[ FUN J [SHIFT] [*(I;:A J
If nothing is displayed, then a first word has not been set.

2. Press the CHG Key, enter the password (9713), and then press the
WRITE Key to continue creating the I/O tables, or press the CLR Key to
cancel the operation and return to the initial display.

Precautions in Setting Rack First Words

* Be sure to make first word settings so that allocated words do not overlap.
The first word setting for a rack can be any address from CIO 0000 to
CIO 0900. If the same word is allocated to two Racks, the I/O tables can-
not be created and the Duplication Error Flag (A26103) in the 1/0 Table
Error Information will turn ON.

* Always register the I/O table after installing an 1/0 Unit, after setting a rack
number, or after setting the first word allocation for a Rack. The 1/O Table
Registration operation registers the 1/0 words allocated to the Racks.

* I/O words will not be allocated to empty slots. If an 1/O Unit will be
installed later, reserve words for the empty slot by changing the 1/O table
with a Programming Device’s I/0O Table Change Operation.

* If the actual system configuration is changed after registering the I/O table
so that the number of words or I/0O type does not match the I/O table, an
I/O verification error (A40209) or I/O setting error (A40110) will occur. A
CS-series CPU Bus Unit Setting Error (A40203) or Special 1/0 Unit Set-
ting Error (A40202) may occur as well.

* When a Unit is removed, words can be reserved for the missing Unit using
the 1/0O Table Change Operation. If a Unit is changed or added, all of the
words in the program following that Unit’s allocated words will be changed
and the 1/0 Table Registration Operation will have to be performed again.

7-4  Allocating First Words to Slots (Single CPU Systems Only)

Word Allocations

Note

With a Single CPU System, the first word allocated to a slot on any Rack can
be set with the CX-Programmer’s 1/O table edit operation regardless of the
position of the slot. This feature can be used whenever it's necessary to con-
trol allocations to specific Units, e.g., to group allocated I/0 words by dev