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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 pre-
cautions can result in injury to people or damage 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, how-
ever, in some Programming Device displays to mean Programmable Control-
ler.

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, 1999

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

CS/CJ-series CPU Unit Product nameplate

C ]

Lot No. 040715 0000@

products for which unit versions are being managed, as shown below.

| omrReN CS1H-CPU67H

-~ CPU UNIT

Lot No. —_| Unit version
Example for Unit version 3.0

S~ OMRON Corporation MADE IN JAPAN

* CS1-H, CJ1-H, and CJ1M CPU Units manufactured on or before Novem-
ber 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. L1.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 can be used to confirm the unit version using one

with Support Software

vi

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

Unit Manufacturing Information
In the 10 Table Window, right-click and select Unit Manufacturing informa-
tion - CPU Unit.
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The following Unit Manufacturing information Dialog Box will be displayed.

vii



fls Hebs
Warnsbinc merg Dl
Flevimim

PLE Fevimon
o Fovamon
Lot Mombmr

[ENRA
.

Ml aiueng 10

Unit version ‘
[P | T —
TR N T

T

Lok Tt

Lt Beogiaes

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

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

[ver 3.0 | [wee |

[1.r-r. 3.0 ] [vu. ]

=g TaFoLEa=9Fk
OREEREOEREEET S0
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SRCELCT, Naom@EizEY
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These Labels can be
used to manage
differences In the
avaliable functions
among the Unilts.
Place the appropriate
label on ne front of
the Unit to show what
Unit wersion |s
aciually being used.

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

Product nameplate

Meaning

ing table.
CPU Units on which no unit version is
given
’ — — \
Lot No. XXXXXX XXXX  y, )
~ -

—

OMRON Corporation  MADE IN JAPAN

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

-

” ~
Lot No. XXXXXX XXXX A \Ver.l:l ﬂ’)

—

Designating individual
CPU Units (e.g., the
CS1H-CPU67H)

Pre-Ver. 2.0 CS1-H CPU Units

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

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

Pre-Ver. 2.0 CS1-H CPU Units

CS1-H CPU Units Ver. .01

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

Units)

Pre-Ver. 2.0 CS-series CPU Units

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

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

CS Series

Units

Models

Unit version

CS1-H CPU Units

CSs1U-CPULICH

Unit version 4.0

Unit version 3.0

Unit version 2.0

Pre-Ver. 2.0

CS1D CPU Units

Duplex-CPU Systems
CS1D-CPULILH

Unit version 1.2

Unit version 1.1

Pre-Ver. 1.1

Single-CPU Systems
CS1D-CPULICIS

Unit version 2.0

CS1 CPU Units

cs1U-cpPull

No unit version.

CS1 Version-1 CPU Units

CS1U-CPULITI-VA

No unit version.

Function Support by Unit Version

¢ Functions Supported for Unit Version 4.0 or Later
CX-Programmer 7.0 or higher must be used to enable using the functions

added for unit version 4.0.

CX-Programmer version 7.2 can be used to enable using additional functions.

CS1-H CPU Units

Function CS1[-CPULILIH
Unit version 4.0 or Other unit versions
later
Online editing of function blocks OK
Note This function cannot be used for simulations on the CX-
Simulator.

Input-output variables in function blocks OK -
Text strings in function blocks OK -
New application | Number-Text String Conversion Instructions: OK
instructions NUM4, NUM8, NUM16, STR4, STR8, and STR16

TEXT FILE WRITE (TWRIT) OK

The ST language can be used in task programs.

OK with CX-Programmer
version 7.2 or higher

The SFC language can be used in task programs.

OK with CX-Programmer
version 7.2 or higher

User programs that contain functions supported only by CPU Units with unit
version 4.0 or later cannot be used on CS/CJ-series CPU Units with unit ver-
sion 3.0 or earlier. An error message will be displayed if an attempt is made to
download programs containing unit version 4.0 functions to a CPU Unit with a
unit version of 3.0 or earlier, and the download will not be possible.

If an object program file (.OBJ) using these functions is transferred to a CPU
Unit with a unit version of 3.0 or earlier, a program error will occur when oper-
ation is started or when the unit version 4.0 function is executed, and CPU
Unit operation will stop.




¢ Functions Supported for Unit Version 3.0 or Later

CX-Programmer 5.0 or higher must be used to enable using the functions

added for unit version 3.0.

CS1-H CPU Units

instruction func-
tions

protocol communications with Serial Communica-
tions Boards with unit version 1.2 or later)

Function CS1LI-CPULILH
Unit version 3.0 or Other unit versions
later

Function blocks OK
Serial Gateway (converting FINS commands to CompoWay/F OK
commands at the built-in serial port)
Comment memory (in internal flash memory) OK ---
Expanded simple backup data OK
New application | TXDU(256), RXDU(255) (support no-protocol OK
instructions communications with Serial Communications

Units with unit version 1.2 or later)

Model conversion instructions: XFERC(565), OK

DISTC(566), COLLC(567), MOVBC(568),

BCNTC(621)

Special function block instructions: GETID(286) |OK
Additional TXD(235) and RXD(236) instructions (support no- | OK

User programs that contain functions supported only by CPU Units with unit
version 3.0 or later cannot be used on CS/CJ-series CPU Units with unit ver-
sion 2.0 or earlier. An error message will be displayed if an attempt is made to
download programs containing unit version 3.0 functions to a CPU Unit with a
unit version of 2.0 or earlier, and the download will not be possible.
If an object program file (.OBJ) using these functions is transferred to a CPU

Unit with a unit version of 2.0 or earlier, a program error will occur when oper-
ation is started or when the unit version 3.0 function is executed, and CPU

Unit operation will stop.
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¢ Functions Supported for Unit Version 2.0 or Later
CX-Programmer 4.0 or higher must be used to enable using the functions
added for unit version 2.0.

CS1-H CPU Units

Function CS1-H CPU Units
(CS10J-CPULILIH)
Unit version 2.0 or Other unit versions
later
Downloading and Uploading Individual Tasks OK ---
Improved Read Protection Using Passwords OK

Write Protection from FINS Commands Sent to CPU Units | OK
via Networks

Online Network Connections without I/O Tables OK

Communications through a Maximum of 8 Network Levels | OK -

Connecting Online to PLCs via NS-series PTs OK OK from lot number 030201
Setting First Slot Words OK for up to 64 groups | OK for up to 8 groups

Automatic Transfers at Power ON without a Parameter File |OK ---

Automatic Detection of 1/0 Allocation Method for Automatic | ---
Transfer at Power ON

Operation Start/End Times OK
New Application MILH, MILR, MILC OK
Instructions =DT, <>DT, <DT, <=DT, >DT, >=DT | OK
BCMP2 OK
GRY OK OK from lot number 030201
TPO OK
DSW, TKY, HKY, MTR, 7SEG OK
EXPLT, EGATR, ESATR, ECHRD, |OK
ECHWR
Reading/Writing CPU Bus Units with | OK OK from lot number 030418
IORD/IOWR
PRV2

User programs that contain functions supported only by CPU Units with unit
version 2.0 or later cannot be used on CS/CJ-series Pre-Ver. 2.0 CPU Units.
An error message will be displayed if an attempt is made to download pro-
grams containing unit version s.0 functions to a Pre-Ver. 2.0 CPU Unit, and
the download will not be possible.

If an object program file (.OBJ) using these functions is transferred to a Pre-
Ver. 2.0 CPU Unit, a program error will occur when operation is started or
when the unit version 2.0 function is executed, and CPU Unit operation will
stop.
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Unit Versions and Programming Devices

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.3.3 |Ver.4.0| Ver.5.0 | Ver.7.0 | Ver.7.2 | MIng
or lower Ver. 6.0 | of higher | or higher | Console

CS/CJ-series unit | Functions Using new functions | --- OK (See |OK (See |No
Ver. 4.0 added for unit note 2.) |note2.) |restric-
version 4.0 ['Not using new func- | OK OK OK OK OK tions
tions
CS/CJ-series unit | Functions Using new functions | --- - OK OK OK
Ver. 3.0 added for unit ['Not ysing new func- | OK OK oK oK oK
version 3.0 tions
CS/CJ-series unit | Functions Using new functions | --- OK OK OK OK
Ver. 2.0 added for unit ['\ot ysing new func- | OK OK oK oK oK
version 2.0 tions
CS1D CPU Units | Functions Using new functions | --- OK OK OK OK
for Single-CPU added for unit [\t using new func-
Systems, unit Ver. | version 2.0 tions
2.0
CS1D CPU Units | Functions Using function blocks | --- OK OK OK OK
for Duplex-CPU } added for unit '\t ysing function OK OK oK oK oK
Systems, unit version 1.1 blocks
Ver.1.
Note 1. As shown above, there is no need to upgrade to CX-Programmer version

Device Type Setting

as long as the functions added for unit versions are not used.

2. CX-Programmer version 7.0 or higher is required to use the upgraded
functions for CS/CJ-series CPU Units with unit version 4.0. CX-Program-
mer version 7.2 can be used to enable using additional 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-CPULILH CS1G-H

CS1H-CPULIH CS1H-H
CS1D CPU Units for Duplex-CPU Systems | CS1D-CPULILIH CS1D-H (or CS1H-H)
CS1D CPU Units for Single-CPU Systems | CS1D-CPULILIS CS1D-S
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Troubleshooting Problems with Unit Versions on the CX-Programmer

- Trveen e doring complaiien
1 [ ]

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

instructions supported only by
later unit versions or a CPU Unit
to a previous unit version.

Problem Cause Solution
BT = An attempt was made to down- Check the program or change
load a program containing to a CPU Unit with a later unit
(] Ui e ciwwsliceicd ol ings i ) VeI‘Sion.

An attempt was to download a
PLC Setup containing settings
supported only by later unit ver-
sions or a CPU Unit to a previous
unit version.

Check the settings in the PLC
Setup or change to a CPU Unit
with a later unit version.

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

An attempt was made to upload a
program containing instructions
supported only by higher versions
of CX-Programmer to a lower ver-
sion.

New instructions cannot be
uploaded to lower versions of
CX-Programmer. Use a higher
version of CX-Programmer.

xiv
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About this Manual:

This manual describes the installation and operation of the CS-series Programmable Controllers
(PLCs) and includes the sections described on the following page. The CS Series and CJ Series are

subdivided as shown in the following figure.

L

— R —

CS1-H CPU Units

CS/CJ Series

CS1H-CPULIH
CS1G-CPULITH

e

CS1 CPU Units

CS1H-CPULI(-V1)
CS1G-CPULIC(-V1)

CS1D CPU Units
CS1D CPU Units for
l Duplex Systems '
CS1D CPU Units for
l Simplex Systems l

CS1D Process-control CPU Units

|

NS ./

CJ1-H CPU Units

|

CJ1H-CPULIH
CJ1G-CPULITH
CJ1G -CPULICIP
(Loop-control CPU Units)

-

CJ1M CPU Units

CJiM-CPULI]

CJ1 CPU Units

CJ1G-CPULI]

|CS-series Basic I/O Units |

|CJ-series Basic I/0 Units

|CS-series Special I/0 Units |

|CJ-series Special I/O Units

| CS-series CPU Bus Units |

|CJ-series CPU Bus Units

CS-series Power Supply Units
Note: A special Power Supply Unit must
be used for CS1D CPU Units.

- /

-

|CJ-series Power Supply Units

/

N

/

Please read this manual and all related manuals listed in the following table and be sure you under-
stand information provided before attempting to install or use CS1G/H-CPULIJ-EV1 or CS1G/H-

CPULIJH CPU Units in a PLC System.

Name Cat. No. Contents
SYSMAC CS Series W339 | Provides an outlines of and describes the
CS1G/H-CPULIH, CS1G/H-CPULILI-EVA design, installation, maintenance, and other
Programmable Controllers Operation Manual basic operations for the CS-series PLCs. (This

manual)

SYSMAC CS/CJ/NSJ Series W394 | This manual describes programming and
CS1G/H-CPULILI-EV1, CS1G/H-CPULILIH, CS1D-CPULICH, other methods to use the functions of the CS/
CS1D-CPULICIS, CJ1H-CPULIIH-R, CJ1G-CPULIC], CJ1M- CJ-series PLCs.
CPULI], CJ1G-CPULICIP, CJ1G/H-CPULICIH
Programmable Controllers Programming Manual
SYSMAC CS/CJ/NSJ Series W340 | Describes the ladder diagram programming
CS1G/H-CPULILI-EV1, CS1G/H-CPULILIH, CS1D-CPULICH, instructions supported by CS/CJ-series PLCs.
CS1D-CPULICIS, CJ1H-CPULIIH-R, CJ1G-CPULIC], CJ1M-
CPULI], CJ1G-CPULITIP, CJ1G/H-CPULITIH
Programmable Controllers Instructions Reference Manual
SYSMAC CS/CJ/NSJ Series W341 Provides information on how to program and
CQM1H-PROO01-E, C200H-PRO27-E, CQM1-PRO01-E operate CS/CJ-series PLCs using a Program-
Programming Consoles Operation Manual ming Console.
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Name Cat. No. Contents

SYSMAC CS/CJ/NSJ Series W342 Describes the C-series (Host Link) and FINS

CS1G/H-CPULILI-EV1, CJ1G/H-CPULILIH, CS1D-CPULILIH, communications commands used with CS/CJ-

CS1D-CPULICIS, CJ1M-CPULI, CJ1H-CPULIH-R, CJ1G- series PLCs.

CPULI], CJ1G-CPULI, CJ1G-CPULILIP, CJ1G/H-CPULICIH,

CS1W-SCBLII-V1, CS1W-SCULII-VA1,

CJ1W-SCULI[I-V1, CP1H-XLILILIC-L1, CP1H-XALILICICI-L,

CP1H-YLILILICI-[]

Communications Commands Reference Manual

SYSMAC CS Series W405 Provides an outline of and describes the

CS1D-CPULIIH CPU Units design, installation, maintenance, and other

CS1D-CPULILIS CPU Units basic operations for a Duplex System based

CS1D-DPLO1 Duplex Unit on CS1D CPU Units.

CS1D-PA207R Power Supply Unit

Duplex System Operation Manual

SYSMAC WS02-CXPC1-E-V7 W446 | Provides information on how to use the CX-

CX-Programmer Operation Manual Programmer for all functionality except for
function blocks.

SYSMAC WS02-CXPC1-E-V7 W447 Describes the functionality unique to the CX-

CX-Programmer Ver. 7.0 Operation Manual Function Blocks Programmer Ver. 7.0 and CP-series CPU

(CS1G-CPUI[H, CS1H-CPUCI[IH, CJ1H-CPULITH-R, Units or CS/CJ-series CPU Units with unit ver-

CJ1G-CPUCICH, CJ1H-CPUCITH, sion 3.0 or later based on function blocks.

CJIM-CPULIC], CP1H-XOOO-0, Functionality thatlls the same as that of the

CP1H-XACIOICIO-0, CP1H-YCITCIT-CJ CPU Units) CX-Programmer is described in W446
(enclosed).

SYSMAC CS/CJ Series W336 | Describes the use of Serial Communications

CS1W-SCBLILI-V1, CS1W-SCULILI-V1, CJ1W-SCULIL-V1 Unit and Boards to perform serial communica-

Serial Communications Boards/Units Operation Manual tions with external devices, including the
usage of
standard system protocols for OMRON prod-
ucts.

SYSMAC WS02-PSTC1-E W344 Describes the use of the CX-Protocol to cre-

CX-Protocol Operation Manual ate protocol macros as communications
sequences to communicate with external
devices.

CXONE-ALLILIC-EV2/ALLILID-EV2 W464 | Describes operating procedures for the CX-

CX-Integrator Operation Manual Integrator Network Configuration Tool for CS-,
CJ-, CP-, and NSJ-series Controllers.

CXONE-ALOOC-EV2/ALLICID-EV2 W463 Installation and overview of CX-One FA

CX-One Setup Manual

Integrated Tool Package.

This manual contains the following sections.

Section 1 introduces the special features and functions of the CS-series PLCs and describes the dif-

ferences between these PLCs and other PLCs.

Section 2 provides tables of standard models, Unit specifications, system configurations, and a com-

parison between different Units.

Section 3 provides the names of components and their functions for various Units. The Unit dimen-

sions are also provided.

Section 4 outlines the steps required to assemble and operate a CS-series 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 of the DIP switch and how they affect operation.

XX




Section 7 describes the settings in the PLC Setup and how they are used to control CPU Unit opera-
tion.

Section 8 describes I/O allocations to Basic I/0O Units, Special I/0 Units, and CPU Bus Units, and data
exchange with Units.

Section 9 describes the structure and functions of the 1/0 Memory Areas and Parameter Areas.

Section 10 describes the internal operation of the CPU Unit and the cycle used to perform internal
processing.

Section 11 provides information on hardware and software errors that occur during PLC operation.
Section 12 provides inspection and maintenance information.

The Appendices provide Unit specifications, current/power consumptions, Auxiliary Area words and
bits, a comparison of CS-series and previous PLCs, internal I/O addresses, and PLC Setup settings.

&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.

XXV



XXVi



PRECAUTIONS

This section provides general precautions for using the CS-series Programmable Controllers (PLCs) and related devices.

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 . ........... .. XX viii
2 General Precautions . ............ i XXVviii
3 Safety Precautions. . . ...ttt e XX viii
4 Operating Environment Precautions . .. ............................. XXX
5 Application Precautions . ........... ...t XXXi
6 Conformance to EC Directives . .. ..., XXXVi
6-1 Applicable Directives . .. . ...t XXXVi
6-2 (107 11<] o) XXXVi
6-3 Conformance to EC Directives. ......... ... ..., XXXVi
6-4 Relay Output Noise Reduction Methods ..................... XXXVil
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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.

e Transferring 1/0O 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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Safety Precautions
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/\ WARNING

/\ WARNING

/\ WARNING

/N\ 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.

* Emergency stop circuits, interlock circuits, limit circuits, and similar safety
measures must be provided in external control circuits.

* The PLC will turn OFF all outputs when its self-diagnosis function detects
any error or when a severe failure alarm (FALS) instruction is executed.
As a countermeasure for such errors, external safety measures must be
provided to ensure safety in the system.

e 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 counter-
measure 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 over-
loaded 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 (CIO) 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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Operating Environment Precautions 4

4
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& Caution

& Caution

& Caution

& Caution

& Caution

& Caution

A CS1-H/CJ1-H/CJ1M/CS1D CPU Unit automatically back up the user pro-
gram 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 writ-
ten to flash memory. 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 inappro-
priate outputs from being made whenever the Battery Error Flag (A40204) is
ON. Areas such as the DM, EM, and HR Areas, the contents of which can be
held during power interrupts, is backed up by a battery. If a battery error
occurs, the contents of the areas that are set to be held may not be accurate
even though a memory error will not occur to stop operation. If necessary for
the safety of the system, take appropriate measures in the ladder program
whenever the Battery Error Flag (A40204) turns ON, such as resetting the
data in these areas.

Confirm safety at the destination node before transferring a program to
another node or changing contents of the I/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.

Be careful when connecting personal computers or other peripheral devices
to a PLC to which is mounted a non-insulated Unit (CS1W-CLK12/52(-V1),
CS1W-CLK13/53, or CS1W-ETNO1) connected to an external power supply.
A short-circuit will be created if the 24 V side of the external power supply is
grounded and the 0 V side of the peripheral device is grounded. When con-
necting a peripheral device to this type of PLC, 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.
e Locations subject to strong electromagnetic fields.
* Locations subject to possible exposure to radioactivity.



Application Precautions 5

* Locations close to power supplies.

&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.

* 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 plus interrupt tasks.
A Programming Console can, however, be used to edit multitask pro-
grams originally created with the CX-Programmer.

* There are restrictions in the areas and addresses that can be accessed in
I/O memory of the CS-series CPU Units when using the C200H Special I/
O Units in combination with the following functions. (Refer to Appendix F
Restrictions in Using C200H Special I/0 Units for details.)

* There are restrictions in data transfer with the CPU Unit when pro-
gramming transfers inside an ASCII Unit using the PLC READ, PLC
WRITE, and similar commands.

* There are restrictions in data transfer with the CPU Unit for allocated
bits and DM area specifications (areas and addresses for source and
destination specifications).

* The DeviceNet output area for a C200HW-DRM21-V1 DeviceNet Mas-
ter Unit (CIO 0050 to CIO 0099) overlaps with the 1/O bit area (CIO
0000 to CIO 0319). Do not use automatic allocations for I/O in any sys-
tem where allocations to the DeviceNet system will overlap with allo-
cations to I/O Units. Instead, use a Programming Device or the CX-
Programmer to manually allocate 1/O for the DeviceNet devices, being
sure that the same words and bits are not allocated more than once,
and transfer the resulting I/O table to the CPU Unit. If DeviceNet com-
munications are attempted when the same bits are allocated to both
DeviceNet devices and I/0 Units (which can occur even if automatic al-
location is used), the DeviceNet devices and I/O Units may both exhibit
faulty operation.

Special bits and flags for PLC Link Units (CIO 0247 to CIO 0250) over-
lap with the 1/0 bit area (CIO 0000 to CIO 0319). Do not use automatic
allocations for I/O in any system where allocations to the 1/0O Units will
overlap with allocations to 1/O Units. Instead, use a Programming De-
vice or the CX-Programmer to manually allocate /O to I/O Units, being
sure that the special bits and flags for PLC Link Units are not used, and
transfer the resulting 1/0 table to the CPU Unit. If operation is attempt-
ed when the special bits and flags for PLC Link Units are also allocated
to I/0O Units (which can occur even if automatic allocation is used), the
PLC Link Units and I/O Units may both exhibit faulty operation.

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

5

* 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.

* 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

xxxii

the PLC or the system, or could damage the PLC or PLC Units. Always heed
these precautions.

* When using a CS1 CPU Unit for the first time, install the CS1W-BAT1 Bat-
tery provided with the Unit and clear all memory areas from a Program-
ming Device before starting to program. (The Battery is installed in
advance for CS1-H CPU Units, so initial Battery installation and the mem-
ory clear operation are not required.)

* When using the internal clock for a CS1 CPU Unit, turn ON power after
installing the battery and set the clock from a Programming Device or
using the DATE(735) instruction. The clock will not start until the time has
been set. Refer to 1-12 Initial Setup for CS1 CPU Units for details. (The
Battery is installed in advance for CS1-H CPU Units, so clock does not
need to be set.)

e The user program and parameter area data in CS1-H CPU Units is
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.

* If, when using a CS1-H CPU Unit, 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
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
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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/O 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 5-3 Wiring for details.

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

Do not apply a force greater than 100 N on the terminal block when tight-
ening the terminals.

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 Units as far as possible away from devices that generate strong,
high-frequency noise.

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.
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* 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. Not doing so may result in burning.

* Change the applied voltage gradually using the adjuster on the Tester. If
full dielectric strength voltage is applied or turned OFF using the switch on
the Tester, the generated impulse voltage may damage the Power Supply
Unit.

* 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.

e 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.
* Do not drop the product or subject it to excessive vibration or shock.

* 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 an unexpected opera-
tion.

» 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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* 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.

* 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 ordinances as
they apply.

Have qualified specialists properly dispose of used batteries as industrial
waste.
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Unexpected operation may result if inappropriate data link tables or
parameters are set. Even if appropriate data link tables and parameters
have been set, confirm that the controlled system will not be adversely
affected before starting or stopping data links.

* CPU Bus Units will be restarted when routing tables are transferred from
a Programming Device to the CPU Unit. Restarting these Units is required
to read and enable the new routing tables. Confirm that the system will
not be adversely affected before allowing the CPU Bus Units to be reset.

When wiring crossovers between terminals, the total current for both ter-
minals will flow in the line. Check the current capacities of all wires before
wiring crossovers.

* The following precautions apply to Power Supply Units with Replacement
Notification.

* When the LED display on the front of the Power Supply Unit starts to
alternately display “0.0” and “A02” or the alarm output automatically
turns OFF, replace the Power Supply Unit within 6 months.

» Separate the alarm output cables from power lines and high-voltage
lines.

* Do not apply a voltage or connect a load to the alarm output that ex-
ceeds the rated voltage or load.

* Maintain an ambient storage temperature of —20 to 30°C and humidity
of 25% to 70% when storing the product for longer than 3 months to

XXXV
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6
6-1

6-2

6-3

XXXVi

keep the replacement notification function in optimum working condi-
tion.

* Always use the standard installation method. A nonstandard installa-
tion will decrease heat dissipation, delay the replacement notification
signal, and may degrade or damage the internal elements.

* Design the system so that the power supply capacity of the Power Supply
Unit is not exceeded.

* Do not touch the terminals on the Power Supply Unit immediately after
turning OFF the power supply. Electric shock may occur due to the resid-
ual voltage.

Conformance to EC Directives

Applicable Directives

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).

Conformance to EC Directives

1,2,3...

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

1. The CS-series 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 1/O power sup-
plies.

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

6-4 Relay Output Noise Reduction Methods

Countermeasures

The CS-series 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

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

time lag between the moment the circuit is | be 1 to 0.5 uF per contact current of
opened and the moment the load is reset. | 1 A and resistance of the resistor must

If the supply voltage is 24 or 48 V, insert | P€ 0.5 to 1 Q per contact voltage of
the surge protector in parallel with the 1 V. These values, however, vary with
load. If the supply voltage is 100 to 200 V, the load and the characteristics of the

insert the surge protector between the relay. Decide these values from exper-
contacts. iments, and take into consideration

that the capacitance suppresses
spark discharge when the contacts
are separated and the resistance lim-
its 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.

XXXVii
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Diode m(ﬂod

Inductive

load changes energy accumulated by the
coil into a current, which then flows into
the coil so that the current will be con-
verted into Joule heat by the resistance of
the inductive load.

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

Circuit Current Characteristic Required element
AC | DC
No |Yes | The diode connected in parallel with the 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.

Yes | Yes

Varistor method

Inductive
load

The varistor method prevents the imposi-
tion of high voltage between the contacts
by using the constant voltage characteris-
tic of the varistor. There is time lag
between the moment the circuit 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 contacts.

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

xxxviii

Countermeasure 1
ouT N

COM

Providing a dark current of approx.

Countermeasure 2

R
ouT X

COM

Providing a limiting resistor

one-third of the rated value through

an incandescent lamp




SECTION 1
Introduction

This section introduces the special features and functions of the CS-series PLCs and describes the differences between these
PLCs and other PLCs.

-1 OVEIVIBW . . o ettt et e e e e e e e e 2
1-2  CS-series Features. . . ...t 3
[-2-1  FeatUres. . ..o .ottt et e e e e e et e e 3
1-2-2  Versatile FUnctions . .. .. ..ot 8
1-3 CSI-HCPU Unit Features . ... ..ottt 13
1-3-1  High-speed Performance .............. ... ... . i, 13
1-3-2  High-speed Structured Programming. . .......... ... .. .. ... ..... 14
1-3-3  Function Block (FB). . ... i 14
1-3-4  More Instructions for Specific Applications. . ...................... 15
1-3-5  Battery-free Operation with Flash Memory .. ...................... 16
1-3-6  Better Compatibility with Other SYSMACPLCs . .................. 16
1-3-7  Refreshing Timer/Counter PVsinBinary ......................... 16
1-3-8  Features of CSI-H CPU Units Ver. 3.0. . .. .......... ... ... 16
1-3-9  Changes to CS-series Operating Specifications . .. .................. 17
1-3-10 Features of CS1-H CPU Units Ver. 2.0. ... ........ ... .. 18
1-4 CS1-H CPU Unit Ver. 4.0 Upgrades. . . ... ..ottt i iee i 22
1-4-1  Online Editing of Function Blocks. ........ ... .. .. ... .. ... ... 22
1-4-2  Input-Output Variables in Function Blocks . ................. ... ... 22
1-4-3  Text String Support in Function Blocks . ......... .. .. ... .. ... ... 22
1-5 CS1-HCPU Unit Ver. 3.0 Upgrades. . . ... ..ovtiii i 23
1-5-1 Function Blocks (FB) . . ... ... i e i 24
1-5-2  Serial Gateway (Converting FINS to CompoWay/F Via Serial Port). . . .. 25
1-5-3  Comment Memory (in Internal Flash Memory)..................... 26
1-5-4  Simple Backup Data Expanded ............. ... ... ... ... ...... 26
1-5-5 FreeRunning Timer .. .......... . . i 27
1-5-6  New Special Instructions and Functions. .. .......... ... ... .. ..... 28
1-5-7  Increased Points for SYSMAC BUS Remote I/O Communications . . . . . 28
1-6  CS1-H CPU Unit Ver. 2.0 Upgrades. . . .. ... . vtt i 30
1-6-1  Downloading and Uploading Individual Tasks. ..................... 30
1-6-2  Improved Read Protection Using Passwords .. ..................... 31
1-6-3  Write Protection from FINS Commands Sent to CPU Units via Networks 36
1-6-4  Online Network Connections without I/O Tables. . . ................. 41
1-6-5 Communications through a Maximum of 8 Network Levels........... 43
1-6-6  Connecting Online to PLCs via NS-series PTs .................. ... 46
1-6-7  Setting First Slot Words . . ... .. 47
1-6-8  Automatic Transfers at Power ON without a Parameter File . ... ....... 49
1-6-9  Operation Start/End Times . . . ... ...t 51
1-6-10 New Application Instructions. . .. ...t .. 51
1-7 CS1 and CS1-H CPU Unit CompariSOn . . . ..« vvv vttt ie e eeeaeenan.. 52
1-7-1  CS1 and CS1-H CPU Unit CompariSon. . . .. ......couvuenenenenn.. 52
1-7-2  New Functions for Version-1 CSICPUUnits . ..................... 56
1-8  CS-series Function Tables. .. ......... .. . i, 57
1-8-1  Functions Arranged by Purpose . . . ....... .. ... ... L. 57
1-8-2  Communications Functions (Serial/Network) ...................... 62
1-9  CS1-H Functions Arranged by Purpose .. ........... .. 64
1-10 Comparison of CS-series PLCs and C200HX/HG/HE Operation .............. 66
I-11 Checkingthe Package. .. .. ... ...t i 72
1-12 Initial Setup for CSTCPUUnits. . ... ..ot e 73
1-13 Using the Internal Clock . .. ... e 76



Overview

Section 1-1

1-1  Overview

Note

Improvements in Basic

Performance

Faster instruction execution

and peripheral servicing

Larger memory capacity
Faster data exchange

between Units and 1/0

memory access

The CS-series PLCs are medium-sized Programmable Controllers that pro-
vide improved programming efficiency by dividing the program into tasks. The
CS-series PLCs also feature faster processing, higher capacities, multiple
ports supporting protocol macros, improved seamless communications
across three network levels, and much more, enabling them to flexibly handle
advanced information capabilities as core FA controllers.

The CS Series includes both CS1 CPU Units and the high-speed CS1-H CPU
Units.

Where differentiation is required, “CS1 CPU Units” or “CS1-H CPU Units” is
specified in this manual. “CS1 CPU Units” includes model numbers CS1LI]-
CPULILI-EVA. “CS1-H CPU Units” includes model numbers CS1L1-CPULILIH.

CS-series PLC CPU Unit Structured Programming
The program is divided into tasks.
e § Symbols can be used in programming.
e ey x The overall performance of the system is im-
@ |§|_ - = proved by executing only the required tasks.
= Modification and debugging are simplified.
|E‘]| @]|__ '-_Ju / The program arrangement can be changed.

=

e U

Instruction operands can be
specified binary or BCD

Programs from earlier PLCs

are compatible

Step control and block programming instruc-
tions can be used.

Serial
Communications Serial Memory Comments can be added to make the pro-
Unit Communications Card gram easier to understand.

Board

Protocol Macro Function Serves

Multiple Ports

Up to 34 ports can be connected (Serial
Communications Boards + Serial Commu-

nications Units).

Different Protocol Macros can be allocated

to each port.

Remote Programming, Monitoring

and Seamless Links between Net-
works

FINS commands allow communications be-
tween nodes in different networks.

Remote programming and monitoring can be
performed.

Programming
Console

Programmable  ——
Terminal or |[ I
other device ol
\\
Vel
NEEN /l |
General- L
purpose
1/0 device

_ .- )]
i 2 Personal
| computer

Full Complement of Versatile Functions

Memory Card and file processing functions

Simplify programs with specialized instructions such as
the table data and text string processing instructions

Troubleshooting functions
Data tracing function

Minimum (fixed) cycle time function
1/0 refreshing method selection

PLC Setup functions

Use Windows tools to create multiple environments in a
single personal computer.
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1-2 CS-series Features

1-2-1 Features

Improvements in Basic Performance

Faster Cycle Times

Extra Capacity for High
Value-added Programs

Binary Operand Settings
Increase Setting Ranges

Program Compatibility

CS-series and C200H
Units Supported

CS-series Long-distance
Expansion Racks

Structured Programming

Division of the Program
into Tasks

The CS-series PLCs provide higher speed, greater capacity, and more func-
tions in a package as compact as the C200H PLCs.

Instruction processing times have been reduced to 0.02 pus min. for basic
instructions, 0.06 us min. for special instructions, and 0.8 us min. for floating-
point calculations for CS1-H CPU Units and to 0.04 us min. for basic instruc-
tions, 0.12 us min. for special instructions, and 10.2 us min. for floating-point
calculations for CS1 CPU Units. The time required for overseeing (overhead),
I/O refreshing, and peripheral servicing has also been reduced dramatically.

With capacity for 250,000 program steps, up to 448,000 words of Data Mem-
ory, and up to 5,120 I/O points, there is plenty of memory for complex pro-
grams, intricate interfaces, communications, and data processing.

In earlier PLCs, most instruction operands had to be specified in BCD (0 to
9,999), but in the CS-series PLCs they can be specified in binary (0 to FFFF
hexadecimal or 0 to 65,535 decimal). As an example, the BLOCK TRANSFER
instruction can now transfer data from up to 65,535 words rather than 9,999
words. Also the maximum DM address that can be indirectly addressed is
now D32767 rather than the maximum DM address of D09999 in
C200HX/HG/HE PLCs.

Programs from earlier OMRON PLCs (such as the C200H, C200HS,
C200HX/HG/HE, and CV Series) can be imported into the CS-series PLCs.

High-density CS-series Units, such as the 96-point I/O Units and 8-point Ana-
log I/0O Units (4 inputs and 4 outputs) can be used together with the wide vari-
ety of C200H Units (about 90 models) can be used in a CS-series PLC.

I/O Control Units and I/O Interface Units can be used to create systems con-
taining CS-series Long-distance Expansion Racks. Up to two series of Long-
distance Expansion Racks can be connected, each measuring up to 50 m, for
a total coverage of 100 m. CS-series Long-distance Expansion Racks can be
used to create high-speed, low-cost distribution systems without using Com-
munications Units.

When the program is divided into tasks that handle separate functions, control
systems, or processes, several programmers can develop these separate
tasks simultaneously.

There can be up to 32 normal (cyclic) tasks and 256 interrupt tasks. There are
four types of interrupts: the Power OFF Interrupt, Scheduled Interrupts, 1/0
Interrupts, and External Interrupts (interrupts from Special /0O Units or CPU
Bus Units).
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Using Symbols

Global and Local Symbols
Supported

Improve Overall System
Response Performance

Simplify Program Modification

Task

Earlier program | /

_— Task

Task

When a new program is being created, standard programs can be combined
as tasks to create an entire program.

Standard programs

Program ABC Program ABD
Task 1 (A) Task 1 (A)
Task 2 (B) Task 2 (B)
Task 3 (C) Task 3 (D)

Arbitrary symbols (names up to 32 characters) that are independent of I/O ter-
minal allocations can be used in programming. Standard programs created
with symbols are more general and easier to reuse as tasks in different pro-
grams.

Symbols specified for bit address:

SWi1 VALVE

I/O names are handled as symbols which can be defined as global symbols,
which apply to all of the programs in all tasks, or as local symbols, which apply
to just the local task.

When the symbols are defined, you can choose to have the local symbols
allocated to addresses automatically.

The response performance of the system can be improved by dividing the
program into a system-management task and tasks used for control and exe-
cuting only those control tasks that need to be executed.

* Debugging is more efficient when the job of modifying and debugging the
tasks can be divided among several individuals.

* Program maintenance is easier because only the tasks affected by
changes have to be modified when there are changes (such as changes
in specifications).

* Several consecutive program lines can be modified with online editing.

* The amount the cycle time is extended during online editing has been
reduced.
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Change Program
Arrangement Easily

Step Control and Block
Programming

Comments

Section Function

When separate tasks have been programmed for different production models,
the task control instructions can be used to switch the program quickly from
production of one model to another.

The step control and block programming instructions can be used to control
repetitive processes that are difficult to program with ladder programming
alone.

Several types of comments can be added to the program to make it easier to
understand, including Rung comments, and I/O comments.

The section function can be used to make the program easier to visualize
(CX-Programmer version 2.0 or higher).

Port-specific Protocol Macro Function

Create Protocol Functions

for All Ports

1,2,3...

Standard Serial
Communications with
External Devices

Note

The protocol macro function can be used to create versatile communications
functions for any of the PLC’s communications ports. The communications
functions can have host link, NT Link, or protocol macro configurations and
can be directed to RS-232C and RS-422/485 ports on any of the Units.

1. One Serial Communications Board can be mounted in the CPU Unit. (A
Serial Communications Board has two serial communications ports.)

2. Up to 16 Serial Communications Units can be connected to a CPU Unit.
(Each Serial Communications Unit has two serial communications ports.)

In total, up to 36 ports can be used.

Programming Device

PT

Host Computer

Serial Communications Unit
/ CPU Unit

|
[ |~ Serial Commu-

1 111 A” nications Board
1|11l
Mo . @ ] External device
Up to 36 ports | with serial port
are possible

Messages can be transferred to and from standard serial devices with the pro-
tocol macro function (according to preset parameter settings). The protocol
macro function supports processing options such as retries, timeout monitor-
ing, and error checks.

Symbols that read and write data to the CPU Unit can be included in the com-
munications frames, so data can be exchanged with the CPU Unit very easily.

OMRON components (such as Temperature Controllers, ID System Devices,
Bar Code Readers, and Modems) can be connected to a Serial Communica-
tions Board or Serial Communications Unit with the standard system protocol.
It is also possible to change the settings if necessary.

The Serial Communications Board or Serial Communications Unit must be
purchased separately to take advantage of this function.
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Transmit or receive data
Wit? just one instruction.

| b T —=——
g e S— : :T

¥
B H
®
" -
r H
1 i
— e o

! ) | External device

Multilevel Network Configurations
Different network levels can be connected as shown in the following diagram.
The multilevel configuration provides more flexibility in networking from the

manufacturing site to production management. In particular, the DeviceNet
network makes it very easy to connect devices from other manufacturers.

OA Network: Ethernet

FA Network: Controller Link
DeviceNet*: DeviceNet
High-speed ON/OFF bus: CompoBus/S

Note *Units that conform to JEMANET standards are also available.

Ethernet

\ A N A

Controller Link

—

DeviceNet

CompoBus/S
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Remote Monitoring and Programming

1,2,3... 1. The host link function can operate through a modem, which allows moni-
toring of a distant PLC’s operation, data transfers, or even online editing of
a distant PLC’s program by phone.

2. PLCs in a network can be programmed and monitored through the Host
Link.

3. Itis possible to communicate through 3 network levels even with different
types of networks.

Remote programming/monitoring Remote programming/monitoring of a
of a distant PLC PLC on the network through Host Link

| : | \_J
Lo e o 0] T

Controller Link Network

Communications Across 3 Remote programming/monitoring of a PLC on a network up to 3 levels away
Network Levels (including the local network) for the same or different types of networks is pos-
sible through Host Link.

— R I ey ! Network 3

Network 1 ! ,'I

Network 2

Note With CS/CJ-series CPU Units Ver. 2.0 or later, remote programming/monitor-

ing is possible up to 8 levels away. Refer to 7-6-2 Improved Read Protection
Using Passwords for detalils.

Message transfer between PLCs on a network 3 levels away (including the
local network) for the same or different types of networks.

Network 3

Network 1

Network 2
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High-speed NT Link communications between an NS-series or NT31/NT631-V2 PT and a
Communications with PTs CS-series PLC are possible at high speed (except for pre-version 1 CS1 CPU
Units).

1-2-2 Versatile Functions

Memory Card and File Management Functions

Transfer Data to and from Data area data, program data, and PLC Setup data can be saved as files on a
Memory Cards Memory Card (compact flash memory). Data can be read and written from
Programming Devices, instructions in the user program, or host computers.
(From the program, only I/O memory can be read and written and it must be

read or written as a file.)
~ |/O Memory, program,
and parameter areas
E stored as files.

Convert EM Area Banks to Part of the EM Area can be converted to file memory to provide file manage-
File Memory ment capabilities without a Memory Card and with much faster access time
than a Memory Card. (I/O comments can also be stored.)

Automatic File Transfer at The PLC can be set up to transfer the program and/or PLC Setup files from

Start-up the Memory Card when the PLC is turned ON. With this function, the Memory
Card provides a flash-ROM transfer. This function can also be used to store
and change PLC configurations quickly and easily.

I/0 Memory Files in CSV It is now possible to save production results and other data (hexadecimal)

and Text Format from the CPU Unit I/O memory in a Memory Card in CSV or text format. The
data can then be read and edited using personal computer spreadsheet soft-
ware by means of a Memory Card Adapter. This function is not supported by
pre-version-1 CS1 CPU Units.

I/O memory data stored
in CSV or text format -
W‘- ——t—1— | Spreadsheet software
L_— §‘ Via Memory Card Adapter | 11—
hd |
Memory Card
File Operations (Deleting, It is possible to format files, delete, copy, change file names, create new direc-
Creating Directories, etc.) tories, and perform similar operations on a Memory Card from the ladder pro-
from Ladder Programs gram during PLC operation. This function is not supported by pre-version-1
CS1 CPU Units.
Program Replacement It is now possible to replace the entire user program in the CPU Unit from the
During Operation Memory Card during operation. In this way, it is possible to switch PLC opera-

tion without stopping the PLC. This function is not supported by pre-version-1
CS1 CPU Units.

PLC operation .0BJ

4

f' Replacement
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Easy Backups

It is now possible to back up all data (user programs, parameters, and 1/O
memory) to the Memory Card by pressing the Memory Card power supply
switch. In this way, if a malfunction arises, it is possible to back up all data in
the CPU Unit at the time without using a Programming Device. This function is
not supported by pre-version-1 CS1 CPU Units.

Specialized Instructions Simplify Programming

Text String Instructions

Loop Instructions

Index Registers

The text string instructions allow text processing to be performed easily from
the ladder program. These instructions simplify the processing required when
creating messages for transmission or processing messages received from
external devices with the protocol macro function.

— % = | Processing of text string
| A B | daa

cC: D —
| E NUL

| External device with
i standard serial port

The FOR(512), NEXT(513), and BREAK(514) instructions provide a very
powerful programming tool that takes up little program capacity.

Sixteen Index Registers are provided for use as pointers in instructions. An
Index Register can be used to indirectly address any word in /O memory. The
CS-series PLCs also support the auto-increment, auto-decrement, and offset
functions.

The Index Registers can be a powerful tool for repetitive processing (loops)
when combined with the auto-increment, auto-decrement, and offset func-
tions. Index Registers can also be useful for table processing operations such
as changing the order of characters in text strings.

Table Data Processing Instructions

Table Processing

Stack Instructions

A region of I/O memory can be defined as a stack region. Words in the stack
are specified by a stack pointer for easy FIFO (first-in first-out) or LIFO (last-in
first-out) data processing.

Stack region

!F | FIFO
Pointer L i E:]

Range Instructions

These instructions operate on a specified range of words to find the maximum
value or minimum value, search for a particular value, calculate the sum or
FCS, or swap the contents of the leftmost and rightmost bytes in the words.

Range specified
in the instruction

Data

i IR

Search, find maximum,
find minimum, etc.
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Record-table Instructions

Record-table instructions operate on specially defined data tables. The record
table must be defined in advance with DIM(631), which declares the number
of words in a record and the number of records in the table. Up to 16 record
tables can be defined.

Record tables are useful when data is organized in records. As an example, if
temperatures, pressures, or other set values for various models have been
combined into a table, the record-table format makes it easy to store and read
the set values for each model.

The SETR(635) can be used to store the first address of the desired record in
an Index Register. Index Registers can then be used to simplify complicated
processes such as changing the order of records in the record table, search-
ing for data, or comparing data.

Record 2
— Table =— Set values for model A

Record 2 '| Temperature setting|
| Pressure setting |

Record 3

| Time setting |

Troubleshooting Functions

Failure Diagnosis:
FAL(006) and FALS(007)

Failure Point Detection:
FPD(269)

Error Log Functions

Maintenance Functions

10

The FAL(006) and FALS(007) can be used to generate a non-fatal or fatal
error when the user-defined conditions are met. Records of these errors are
stored in the error log just like system-generated errors.

: Userdefined 4 ____ { FAL(006) or FALS(007) error
= error condition E [ S -

Diagnoses a failure in an instruction block by monitoring the time between
execution of FPD(269) and execution of a diagnostic output and finding which
input is preventing an output from being turned ON.

" Input preventing
. diagnostic output ——————
* from going ON .

The error log contains the error code and time of occurrence for the most
recent 20 errors (user-defined or system-generated errors).

The CS-series PLCs record information useful for maintenance, such as the
number of power interruptions and the total PLC ON time.
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Data Trace Function

The content of the specified word or bit in /O memory can be stored in trace
memory by one of the following methods: scheduled sampling, cyclic sam-
pling, or sampling at execution of TRSM(045).

Trace memory

Specified address &
in I/0O memory

Fixed Cycle Time Function

I/O Refreshing Methods

PLC Setup Functions

A fixed (minimum) cycle time can be set to minimize variations in I/O response
times.

I/O refreshing can be performed cyclically and immediately by programming
the immediate-refreshing variation of the instruction.

PLC operation can be customized with PLC Setup settings, such as the maxi-
mum cycle time setting (watch cycle time) and the instruction error operation
setting, which determines whether instruction processing errors and access
errors are treated as non-fatal or fatal errors.

The PLC's initial settings can be
A customized with the PLC Setup.

Binary Refreshing of Timer/Counter Instruction PVs

Present values of timer/counter instructions can now be refreshed in binary, in
addition to the existing BCD capability. (Binary refreshing, however, can be
specified with only CX-Programmer Ver. 3.0 and higher.) This allows the
timer/counter setting time to be expanded to a range of 0 to 65535 (from the
existing 0 to 9,999). Also, results calculated by other instructions can be used
as is for timer/counter set values.

11



CS-series Features

Section 1-2

Windows Tools

The single-port multiple-access (SPMA) function can be used to program and
monitor other CPU Bus Units on the same bus (CPU Rack or Expansion
racks) or other CPU Units on the same network from a serial port on the CPU
Unit or a Serial Communications Board.

CX-Programmer

S Several CPU Bus Units on the same
i bus or other CPU Units on the same
) H network can be accessed from a
Controller Link & f "7 i single port.

Power Supply Units with Replacement Notification

12

The C200HW-PA204C Power Supply Units with Replacement Notification pro-
vide six display levels using a 7-segment display on the front panel of the Unit
to indicate the remaining service life of the Power Supply Unit. An alarm out-
put also notifies when the estimated remaining service life drops to 6 months
or shorter. This function enables Power Supply Unit replacement before the
power supply reaches the end of its service life resulting in a system failure.

EowEn Fvhrtell C200HW-PA204C Power Supply
Unit with Replacement Notification

P

C200HW-PA204C
POWER

“— Alarm output turns OFF
when remaining service
life is 6 months.
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1-3 CS1-H CPU Unit Features

1-3-1 High-speed Performance

Ultra High-speed Cycle The CS1-H CPU Units provide a cycle time that is three to four times faster
Time than that of the CS1 CPU Units.

For example, a program consisting of 38 Ksteps of only basic instructions with
128 inputs and 128 outputs executes in 1 ms (4.2 ms for the CS1 CPU Units);
a program consisting of 20 Ksteps of basic and special instructions in a 1:1
ratio with 128 inputs and 128 outputs executes in 1 ms (2.0 ms for the CS1
CPU Units); and a program consisting of 8 Ksteps of basic and special
instructions in a 1:2 ratio with 64 inputs and 64 outputs executes in 0.5 ms
(1.0 ms for the CS1 CPU Units).

The following factors give the CS1-H CPU Units their high speed.

1,2,3... 1. Instruction execution times: Only about 1/2 the time required for basic in-
structions, and only about 1/3 the time required for special instructions.

2. Better bus performance: Data transfers between the CPU Unit and Special
I/0 or Communications Units is about twice as fast, providing greater over-
all system performance.

3. Instruction execution is performed in parallel with peripheral servicing.

4. Other factors, including background execution of text string processing and
table data processing instructions.

Faster Execution of Extensive research on applications of CS1 CPU Units was used to identify the

Common Instructions 20 most commonly used instructions of the more than 400 supported instruc-
tions (see below), and execution speed for these instructions was increased
by 10 to 20 times previous performance.

CPS (SIGNED BINARY COMPARE)

JMP (JUMP)

CPSL (DOUBLE SIGNED BINARY COMPARE)
CJP (CONDITIONAL JUMP)

XFER (BLOCK TRANSFER)

BCNT (BIT COUNTER)

MOVB (MOVE BIT)

MLPX (DATA DECODER)

MOVD (MOVE DIGITS)

BCD (BINARY-TO-BCD)

BSET (BLOCK SET)

SBS/RET (SUBROUTINE CALL/RETURN)

Transfer Speed between The speed of transferring data between the CPU Unit and CPU Bus Units has
CPU Unit and CPU Bus been doubled to increase overall system performance.

Units Doubled

Parallel Processing of A special mode is supported that enables parallel processing of instruction
Instructions and execution and peripheral device servicing to support the following types of
Peripheral Servicing application.

* Extensive data exchange with a host not restricted by the program capac-
ity in the CS1-H CPU Unit

* Consistently timed data exchange with SCADA software

* Eliminating the effects on cycle time of future system expansion or
increases in communications

13
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Less Cycle Time
Fluctuation for Data
Processing

Better Data Link and
Remote I/O Refreshing

Immediate Refreshing for
CPU Bus Units

Table data processing and text string processing, which often require time,
can be separated over several cycles to minimize fluctuations in the cycle time
and achieve stable I/O response.

CPU Bus Unit refresh response has been increased both by reductions in the
cycle time itself and by the addition of an immediate I/O refresh instruction for
CPU Bus Units (DLNK(226)). This instruction will refresh data links,
DeviceNet remote 1/O, protocol macros, and other special data for CPU Bus
Units.

The response of a CS1-H CPU Unit is approximately 2.4 times that of a CS1
CPU Unit. And, for a cycle time of approximately 100 ms or higher, the
increase in the data link response is comparable to that for the cycle time.

Although previously, 1/0O refreshing for CPU Bus Units was possible only after
program executions, a CPU BUS I/O REFRESH instruction (DLNK(226)) has
been added to enable immediate I/O refreshing for CPU Bus Units. Data links,
DeviceNet remote 1/0O, an other unique CPU Bus Unit refreshing can be
refreshed along with words allocated to the CPU Bus Unit in the CIO and DM
Areas whenever DLNK(226) is executed. This is particularly effective for
longer cycle times (e.g., 100 ms or longer). (Data exchange for data links,
DeviceNet remote 1/O, and other network communications are also affected
by the communications cycle time, i.e., DLNK(226) refreshes data only
between the CPU Bus Units and the CPU Unit, not the data on the individual
networks.)

1-3-2 High-speed Structured Programming

More Cyclic Tasks

Common Processing from
Multiple Tasks

Faster Subroutine
Instructions

Shared Index and Data
Registers between Tasks

To further aid standardized programming, program structuring functions have
been improved, as has program execution speed.

Tasks provide better efficiency by enabling programs to be separated by func-
tion or for development by different engineers. The CS1-H CPU Units support
up to 288 cyclic tasks, an incredible increase over the previous maximum of
32 tasks.

Global subroutines that can be called by any task are now supported. These
can be used for common processing from more than one task, for greater
standardization.

Subroutine instruction are executed approximately 70 times faster to enable
greater program modularization without having to be concerned about
increasing the cycle time.

Although separate index and data registers can still be used in each task, they
have been joined by shared index and data registers that can be used
between tasks to reduce the time required to switch between tasks.

1-3-3 Function Block (FB)

14

When using a CPU Unit with unit version 3.0 or later, standard processes can
be encapsulated as easily reusable function blocks as long as those pro-
cesses only exchange I/O data externally. The function blocks can be written
in ladder language or ST (structured text) language. Mathematical processing
that is difficult to write in ladder language can be written easily in the ST lan-
guage.

OMRON function blocks can be written in ladder language or ST (structured
text) language, and conform to IEC 61131-3 standards (JIS B3503). The func-
tion blocks provide functions for more efficient design and debugging of the
user equipment, as well as easier maintenance.



CS1-H CPU Upnit Features

Section 1-3

Smart FB Library

Online Editing of FB
Definitions

Nesting

Protecting FB Definitions

Offline Debugging with
the Simulator

Variable Support for
String Operations (CPU
Units with Unit Version 4.0
or Later)

FB Generation Function

The Smart FB Library is a set of function blocks that improve interoperability
between OMRON PLC Units and FA components. Since it isn't necessary to
create a ladder program to use basic Unit and FA component functions, the
user can concentrate on more important work, such as determining how to
make the most of device functions.

FB definitions can be changed during operation, so FB definitions can be
edited quickly during debugging. In addition, FBs can be used with confidence
even in equipment that must operate 24 hours/day. (Requires CPU Unit unit
version 4.0 or later and CX-Programmer version 7.0 or higher.)

Not only can programs be created with nested OMRON FBs, it is possible to
make easy-to-understand, stress-free operations by switching displays under
preset conditions and displaying structures in a directory-tree format.
(Requires CX-Programmer version 6.0 or higher.)

It is possible to prevent unauthorized manipulation, editing, or misappropria-
tion of the program by setting passwords for the function block definitions allo-
cated in the project file and protecting the definitions based on their purpose.
(Requires CX-Programmer version 6.1 or higher.)

The Simulator enables checking the PLC program's operation on the desktop,
so program quality can be improved and verified early on. Both the ladder and
ST programming can be executed in the computer application.

The functions that perform string data operations in ST language not only
support string variables, they also strengthen the functions used to communi-
cate with string data I/O. This feature simplifies the creation of programs that
send and receive communications commands. (Requires CPU Unit unit ver-
sion 4.0 or later and CX-Programmer version 7.0 or higher.)

Existing PLC programming can be reused by easily converting it to FBs.
(Requires CX-Programmer version 7.0 or higher.)

1-3-4 More Instructions for Specific Applications

High-speed Positioning
for XY Tables

Convert between Floating
Point and Text String Data

Accurate Line
Approximations

Realtime Workpiece Data
Management

Very specific control can be easily programmed for a much wider range of
applications with the many new special instructions added to the CS1-H CPU
Units.

Double-precision floating-point calculations are supported for the CS1-H CPU
Units to provide even better precision for position control operations.

To display floating-point data on PTs, the CS1-H CPU Units provide conver-
sion instructions from floating-point data to text strings (ASCII). Conversion
between ASCII and floating-point data is also possible so that ASCII data from
serial communications with measurement devices can be used in calcula-
tions.

Unsigned 16-bit binary/BCD data, signed 16/32-bit binary data, or single-pre-
cision floating-point data can be used for line data, enabling precise (high data
resolution) conversions, such as from a level meter (mm) to tank capacity (I)
based on the shape of the tank.

When loading and unloading workpieces from conveyor lines, stack instruc-
tions can be used to manage workpiece information in realtime in table for-
mat.

15
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PID Autotuning

System Debugging
through Error Simulation

Program Simplification
with More Specific Basic
Instructions

Delayed Power OFF
Processing for Specified
Program Areas

Autotuning is now supported for PID constants with the PID CONTROL
instruction. The limit cycle method is used to ensure rapid autotuning. Very
effective for multiloop PID control.

A specified error status can be created with the FAL/FALS instructions. This
can be used effectively when depending systems. For example, errors can be
simulated to produce corresponding displays on a PT to confirm that the cor-
rect messages are being displayed.

Programs that use a high quantity of basic instructions can be simplified
though the use of differentiated forms of the LD NOT, AND NOT and OR NOT
instructions, and through the use of OUT, SET, and RSET instructions that
can manipulate individual bits in the DM or EM Area.

The DI and El instructions can be used to disable interrupts during specific
portions of the program, for example, to prevent the power OFF interrupt from
being executed until a specific instruction has been executed.

1-3-5 Battery-free Operation with Flash Memory

Any user program or parameter area data transferred to the CPU Unit is auto-
matically backed up in flash memory in the CPU Unit to enable battery-free
operation without using a Memory Card.

Note Refer to information on flash memory in the CS/CJ Series Programming Man-

ual (W394) for precautions on this function.

1-3-6 Better Compatibility with Other SYSMAC PLCs

C200HE/HG/HX PLCs

CVM1/CV-series PLCs

The AREA RANGE COMPARE (ZCP) and DOUBLE AREA RANGE COM-
PARE (ZCPI) instructions are supported in the CS1-H CPU Units to provide
better compatibility with the C200HE/HG/HX PLCs.

The CONVERT ADDRESS FROM CV instruction allows real /O memory
addresses for the CVM1/CV-series PLCs to be converted to addresses for the
CS-series PLCs, enabling programs with CVM1/CV-series addresses to be
quickly converted for use with a CS-series CPU Unit.

1-3-7 Refreshing Timer/Counter PVs in Binary

In addition to BCD, binary can also be set as the PV refresh method for
timer/counter instructions. (This setting is possible, however, only with version
3.0 or higher versions of the CX-Programmer.) This means that the settable
time range for timer/counter instructions is increased from 0 to 9999 to 0 to
65,535. It also means that the results of calculations made with other instruc-
tions can be used without conversion.

1-3-8 Features of CS1-H CPU Units Ver. 3.0

Encapsulate Programming into Function Blocks Using Ladder Programming or Structured Text

16

When using CX-Programmer Ver. 5.0 or higher, function blocks can be used
to encapsulate standard processing that is often reused and for which only I/O
data is output externally as the user interface. Function blocks can be written
using ladder programming or structured text. Structured text is particularly
effective for easily including arithmetic processing that is difficult to write in
ladder programming.
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Incorporate CompoWay/F-compatible OMRON Components into FINS Network Via Serial Gateway
Using the Serial Gateway mode for the CPU Unit’s serial port enables flexible
access to CompoWay/F-compatible OMRON components from devices on
the network (e.g., PTs, PLC CPU Units, personal computers)

Store Comment/Section Data in CPU Unit’s Flash Memory
The CX-Programmer can be used to save 1/O comments and other com-
ment/section data in the comment memory contained in the CPU Unit’s flash
memory.

Back Up Comment and Section Data

Comment/section data in comment memory can be backed up using the sim-
ple backup function.

Use No-protocol Communications at Multiple Ports
No-protocol communications can be performed via the serial ports of Serial
Communications Boards/Units with unit version 1.2 or later. This enables no-
protocol communications at multiple ports.

Free Running Timer Calculates Intervals without Requiring Timer Instructions
The system timers used after the power is turned ON are contained in Auxil-
iary Area words AOOO and AQO1.

A00O is set to 0000 hex when the power is turned ON and this value is auto-
matically incremented by 1 every 10 ms. The value returns to 0000 hex after
reaching FFFF hex (655,350 ms), and then continues to be incremented in a
ring operation.

A001 is set to 0000 hex when the power is turned ON and automatically incre-
mented by 1 every 100 ms. The value returns to 0000 hex after reaching
FFFF hex (655,350 ms), and then continues to be incremented in a ring oper-
ation.

Example:The interval can be counted between processing A and processing
B without requiring timer instructions. This is achieved by calculating
the difference between the value in AOOO for processing A and the
value in AOOO for processing B. The interval is counted in 10 ms
units. With unit version 4.0 or later, the free running time is stored in
A002 in 1-s increments.

Reuse Ladder Programs Created Using C-series CPU Units
C-series ladder programs can be easily reused through the newly supported
model conversion instructions (XFERC(565), DISTC(566), COLLC(567),
MOVBC(568), and BCNTC(621)).

1-3-9 Changes to CS-series Operating Specifications

Increased Points for SYSMAC BUS Remote /0 Communications
The maximum number of points for SYSMAC BUS remote 1/0O communica-
tions in the operating specifications has been expanded from 800 points (50
words) to 1,280 points (80 words). This change applies to all CS-series CPU
Units and Units using SYSMAC BUS remote I/O communications, including
previously manufactured Units. For details, refer to 1-5-7 Increased Points for
SYSMAC BUS Remote I/O Communications.

17
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1-3-10 Features of CS1-H CPU Units Ver. 2.0

Easier System Development by Teams

Download/Upload Tasks Individually with CX-Programmer Version 4.0 or Higher
The CX-Programmer (version 4.0 or higher) can be used to upload or down-
load only the required tasks. This enables the member of a development team
to work separately and then upload/download tasks after debugging them,
helping to eliminate the need for unification work by a manager as well as mis-
takes that can easily occur in such work.

Many Protection Functions
Improved Read Protection Using Passwords with CX-Programmer Version 4.0 or Higher

m Read Protection for Specific Tasks

Passwords can be set to read-protect individual groups of tasks. This enables
creating black boxes in the program.

m Enabling/Disabling Creating File Memory Program Files

When read protection is set, an optional setting allows you to enable or dis-
able creating program backup files (.OBJ). This setting can be used to prevent
programs from being disclosed.

m Program Write Protection

The user program can be protected without using the DIP switch setting. This
helps prohibit unauthorized or accidental program changes.

Protection for CPU Units from FINS Write Commands Sent via Networks
Write operations to a CPU Unit using FINS commands across networks can
be enabled for specific nodes and disabled for all other nodes. This can be
used to enable monitoring data via networks while eliminating the possibility
of accidental mistakes caused by careless writing operations.

Easier Network Connections and More-advanced Seamless Network Communications

Online Connections via Networks without I/O Tables

By using the CS1W-ETN21 Ethernet Unit, online connection is possible to any
PLC in the local network from a Programming Device, such as the CX-Pro-
grammer, as soon as the network is connected by using automatic I/O alloca-
tion at startup. It’s not necessary to create the 1/0O tables to enable connection.
This eliminates the need to use a serial connection to create I/O tables before
the CX-Programmer can be connected via Ethernet. Only an Ethernet con-
nection is required to go online and create I/O tables.

Work Across Up to Eight Networks with CX-Net in CX-Programmer Version 4.0 or Higher
FINS commands can be sent across up to 8 network levels (including the local
network). This enables a wider range of communications between devices on
Ethernet and Controller Link Networks.
FINS commands can only be sent across up to 8 network levels when the
destination is a CPU Unit. FINS commands can be sent to other destinations
up to 3 network levels away.

Online Connections to PLCs via NS-series PTs
Downloading, uploading, and monitoring of ladder programs or other data is
possible to a PLC connected serially to an NS-series PT from the CX-Pro-
grammer connected to the NS-series PT by Ethernet.
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Easier Implementation of Explicit Messages with Explicit Message Instructions

Special Explicit Message Instructions are now supported to simplify using
explicit messages. (Previously, CMND(490) had to be used to send a FINS
command of 2801 hex to enable sending explicit messages.) The new instruc-
tions include the following: EXPLICIT MESSAGE SEND (EXPLT(720)),
EXPLICIT GET ATTRIBUTE (EGATR(721)), EXPLICIT SET ATTRIBUTE
(ESATR(722)), EXPLICIT WORD READ (ECHRD(723)), and EXPLICIT
WORD WRITE (ECHWR(724)). Of these, EXPLICIT WORD READ
(ECHRD(723)) and EXPLICIT WORD WRITE (ECHWR(724)) enable easily
reading and writing data in CPU Units on networks with the same type of
notation as used for SEND(290) and RECV(298). (Not supported by the
C200HX(-Z)/HG(-Z)/HE(-Z) and CV-series PLCs.)

Greater Flexibility in I/O Allocations

First Word Address Settings for Slots (Using CX-Programmer Version 3.1 or Higher)
When editing I/O tables for CS1-H CPU Units, the first word address can be
set for up to 64 slots. This can be used, for example, to create fixed starting
addresses for Input Units and Output Unit to separate I/O allocations from the
program and increase the efficiency of program maintenance.

Automatic Power-ON Transfers without a Parameter File (.STD)

The user program can be automatically transferred to the CPU Unit at power
ON without a parameter file (.STD) if the name of the program file (.OBJ) is
changed to REPLACE on the CX-Programmer and the file is stored on a
Memory Card. This can be used, for example, to enable transferring a pro-
gram to a CPU Unit by creating the program offline and sending it as an email
attachment, without a local Programming Device.

More Application Instruction with CX-Programmer Version 4.0 or Higher

Multiple Interlock Instructions (MILH(517), MILR(518), and MILC(519)) for Nested Interlocks
These instruction enable easy creation of nested interlocks. For example, cre-
ate one interlock to control the entire program (e.qg., for an emergency stop)
and then nest other interlocks for separate portions of the program (e.g., con-
veyor operation, alarms, etc.).

TIME-PROPORTIONAL OUTPUT (TPO(685)) Instruction for Time-proportional Operation with
Temperature Controllers or Variable-duty Lighting/Power Control
This instruction is used in combination with PID instructions to create a time-
proportional output based on the manipulated variable output by the PID
instruction. This enables easily connecting an SSR to a Transistor Output Unit
to achieve time-proportional operation of a Temperature Controller. Variable-
duty pulse outputs can also be created for lighting or power control.

Symbol Time Comparison Instructions for Easy Calendar Timers

Two times/dates can be compared to continue operation to the next instruction
in the ladder program rung when the results of comparison is true. Opposed
to normal comparison instructions, comparisons are by byte and the bytes
that are compared in the time/date data can be controlled. This enables com-
paring built-in clock data with set times/dates to easily create a calendar timer,
for example, on the hour (when the minutes is 0) or on a specific date each
year).
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GRAY CODE CONVERSION (GRY(474)) for Easy Conversion of Parallel Inputs from Absolute Encoders
to Binary, BCD, or Angle Data

This instruction converts Gray binary codes to binary, BCD, or angle data.
This enables easily handling position or angle data input as parallel signals

(2™ from an Absolute Encoder with a Gray code output using a DC Input Unit.

EXPANDED BLOCK COMPARE (BCMP2(502)) for Comparison Judgements for Up to 256 Ranges
(Upper/Lower Limits) with One Instruction

This instruction determines if a value is within any of up to 256 ranges defined
by upper and lower limits. When used with the GRAY CODE CONVERSION
(GRY(474)) instruction, the same operation as a cam switch can be achieved
by determining if an angle input from an Absolute Encoder is in a comparison
table.

Easier Processing of I/O Devices with Special I/O Instructions

Previously many instructions were required to read or write data for external
input devices such as digital switches and 7-segment displays connected to
Basic 1/0 Units. Now, 1/O processing for these devices can be achieved with a
single instruction. These are sometimes call Combination Instructions.

These instructions are the same as those supported by the C200HX/HG/HE
and CQM1H PLCs, with the exception that more than one of each of these
instructions can be executed in a single user program.

TEN KEY INPUT (TKY(211))
Sequentially reads numbers input from a ten-key connected to an Input Unit.

HEXADECIMAL KEY INPUT (HKY(212))

Sequentially reads numbers input from a hexadecimal keypad connected to
an Input Unit and an Output Unit for a maximum of 8 digits.

DIGITAL SWITCH INPUT (DSW(213))

Reads numbers input from a digital switch or thumbwheel switch connected to
an Input Unit and an Output Unit. Either 4 or 8 digits are read.

MATRIX INPUT (MTR(210))

Sequentially reads 64 input points input from a 8 x 8 matrix connected to an
Input Unit and an Output Unit.

7-SEGMENT DISPLAY OUTPUT (7SEG(214))

Converts 4-digit or 8-digit values to data for a 7-segment display and outputs
the result.

Read/Write CPU Bus Unit Memory Areas with IORD(222)/IO0WR(223)
Although INTELLIGENT 1/O READ (IORD(222)) and INTELLIGENT 1/O
WRITE (IOWR(223)) could previously be used only for Special /0 Units,
these instructions can now be used to read and write data for CPU Bus Units.

Operation Start/End Times
The times that operation is started and ended are automatically stored in
memory in the Auxiliary Area (A515 to A517). This enables easier manage-
ment of the operating times of the PLC System.
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Power Supply Units with Replacement Notification

The C200HW-PA204C Power Supply Units with Replacement Notification pro-
vide six display levels using a 7-segment display on the front panel of the Unit
to indicate the remaining service life of the Power Supply Unit. An alarm out-
put also notifies when the estimated remaining service life drops to 6 months
or shorter. This function enables Power Supply Unit replacement before the
power supply reaches the end of its service life resulting in a system failure.

POWER Fvlrlell C200HW-PA204C Power Supply
Unit with Replacement Notification

:

C200HW-PA204C
POWER

_ S H—p Alarm output turns OFF
when remaining service
life is 6 months.
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1-4 CS1-H CPU Unit Ver. 4.0 Upgrades

This section summarizes the upgrades made for CS1-H CPU Units with unit
version 4.0. CX-Programmer version 7.0 or higher must be used to enable
using the following functions.

Functional Upgrades for Unit Version 4.0

Function Section
Online Editing of Function Blocks 1-4-1 Online Editing of Function
Blocks
Input-Output Variables in Function Blocks 1-4-2 Input-Output Variables in
Function Blocks
Text String Support in Function Blocks 1-4-3 Text String Support in
Function Blocks

1-4-1 Online Editing of Function Blocks
Unit Version 3.0 or Earlier Function block definitions could not be changed during operation.

Unit Version 4.0 or Later Function block definitions can be changed during operation. This allows func-
tion block definitions to be quickly corrected during debugging. It also allows
function blocks to be used more easily in systems that operate 24 hours a day.

1-4-2 Input-Output Variables in Function Blocks

Unit Version 3.0 or Earlier The data size of parameters that could be passed to and from function blocks
was limited to four words maximum. It was thus necessary to separate ele-
ments with large data sizes, such as data tables.

FB
_| li (INT) (INT)
D100_| Parati Paralo |__p100
(INT) (INT)
D100 Pattern A D101 Para2i Para2o D101
—1 (NT) (INT) [~
D101 Pattern B D102 Para3i Para3o D102
D102 Pattern C — (INT) (NT)  —
Paradi Parado
D103 Pattern D D103_| (INT) (INT) D103
D104 Pattern E D104— Parabi  ParaSo |—p104
Unit Version 4.0 or Later Input-output variables can be used to passed large quantities of data, such as
table data.
D100 Pattern A FB
D101 Patiem B — ———— oo
D102 Pattern C D100 Paral - Paral L pioo
D103 Pattern D
D104 Pattern E

1-4-3 Text String Support in Function Blocks

Unit Version 3.0 or Earlier To program text string processing for communications commands and display
data in ladder diagrams, it was necessary to know the ladder string instruc-
tions and ASCII codes. Also, several instructions had to be combined to con-
verted from numbers to text strings or text strings to numbers.
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|| MOV "Bl" is #426C in ASCII.
#426C
stBlack[0]
MOV "ac" is #6163 in ASCII.
#6163
! stBlack[1]
I
I
Unit Version 4.0 or Later Text strings can be used in ST programming to easily create text string pro-
cessing programs.
Froduction 06/05/28 Fils
il lle name
Black 9 1 C'fega{fd_ — Black:9 LineA.txt
White 18 L — White:18
Blue:7
Blue 7 Pink:30
Pink 30

(* Get date text *)

(* Convert black quantity to string *)
(* Convert white quantity to string *)
(* Convert blue quantity to string *)
(* Convert pink quantity to string *)

Name: Generate Date Text
Function: To create text data for yy/mm/dd

" — L N RN

il = W RGO (* Create yymm text *)
80 IO STRINGEDOH (* Create ddhh text *)

(* Insert / between yy and mm; extract only dd and combine *)

1-5 CS1-H CPU Unit Ver. 3.0 Upgrades

The following table shows the functional upgrades for

CS1-H CPU Unit

Ver. 3.0.

Functional Upgrades for CS1-H CPU Unit Ver. 3.0

Function Section

Function blocks (when using CX-Programmer Ver. 5.0 or higher) 1-5-1
Serial Gateway (converting FINS commands to CompoWay/F com- 1-5-2
mands at the built-in serial port)

Comment memory (in internal flash memory) 1-5-3
Expanded simple backup data 1-5-4
Free running timer (system timer after power is turned ON) 1-5-5
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Function Section
New instructions TXDU(256) and RXDU(255) instructions (sup- | 1-5-6
added port no-protocol communications with Serial
Communications Units with unit version 1.2 or

later)

Model conversion instructions: XFERC(565),
DISTC(566), COLLC(567), MOVBC(568), and
BCNTC(621)

Special function block instruction: GETID(286)
Additional instruc- TXD(236) and RXD(235) instructions (support
tion functions no-protocol communications with Serial Com-
munications Boards with unit version 1.2 or
later)

Changes to Operating Specifications

Function Section

Maximum number of points expanded for SYSMAC BUS remote 1/O 1-5-7
communications

1-5-1 Function Blocks (FB)
Pre-Ver. 2.0 Earlier Units did not support function blocks (FB).

Unit Ver. 3.0 or Later Function blocks (FB) conforming to IEC 61131-3 are supported. Use of func-
tion blocks is determined by the user.

Note IEC 61131-3 is an international standard for programmable logic
controllers (PLC) established by the International Electro-technical
Commission (IEC). This standard is divided into seven parts, of
which Part 3 Programming Languages (IEC 61131-3) provides reg-
ulations for programming PLCs.

Function blocks can be created with CX-Programmer Ver. 5.0 or higher by the
user and pasted into normal programs. The standard function blocks provided
by OMRON in the OMRON FB Library can also be pasted into normal pro-
grams. Function blocks enable standard processing to be simply inserted into
a program as a single unit. Function blocks provide the following features.

* Function block algorithms can be written using ladder programming or
structured text (see note).

Note Structured text is a high level textual language designed for industrial
control (primarily PLCs) stipulated in IEC 61131-3. The structured
text supported by CX-Programmer Ver. 5.0 conforms to IEC 61131-1.

* A single function block that has been created can be stored in a library for
easy reuse of standard processing.

* Programs that contain function blocks (ladder programming or structured
text), can also be uploaded or downloaded in the same way as normal
programs that do not contain function blocks. Tasks that include function
blocks, however, cannot be downloaded in task units (although they can
be uploaded).

* Array (one-dimensional) variables are supported, making it easier to han-
dle data specific to an application.
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1-5-2 Serial Gateway (Converting FINS to CompoWay/F Via Serial Port)

Pre-Ver. 2.0

Unit Ver. 3.0 or Later

Temperature Controllers, Digital Panel Meters, and other CompoWay/F-com-
patible OMRON Components previously could be accessed by sending user-
specified CompoWay/F commands from the PLC. This required, however, the
use of a Serial Communications Board/Unit protocol macro, execution of the
PMCR(260) instruction in the ladder program of the CPU Unit on the same
PLC, and implementation of the standard system protocol (CompoWay/F
Master). The use of protocol macros prevented access across networks.

Note Specific data could be shared without communications instructions if
user-specified CompoWay/F commands were not required, however,
by using the CJ1W-CIF21 Basic Communications Unit.

FINS commands (CompoWay/F commands encapsulated in FINS frames)
received by the CPU Unit at the built-in serial port (RS-232C port or peripheral
port) are converted automatically into CompoWay/F command frames and
transmitted on the serial line. This enables access to CompoWay/F-compati-
ble OMRON components that are connected to the CPU Unit’s built-in serial
port via either an NS-series Programmable Terminal (PT) or by using the
CMND(490) instruction.

FINS System

|:| Network
CMND(490)
1| |Serial é/

‘ Serial

Network CS/CJ-series CPU Unit with
unit version 3.0 or later

s
/P’L'_k
fotocol

conversion

Mo rmsy/ |

Network

CompoWay/F —‘

CompoWay/F-compatible Serial
components can be ac-

cessed via the network from

personal computers, PTs,
or PLCs.

(—

oo
coo coo

|

\J

(— (—
]

===

CompoWay/F-compatible
components

25



CS1-H CPU Unit Ver. 3.0 Upgrades Section 1-5

1-5-3 Comment Memory (in Internal Flash Memory)

Pre-Ver. 2.0

Unit Ver. 3.0 or Later

Note

Comment data and section data could not be stored in the actual PLC when a
project was downloaded from the CX-Programmer to the CPU Unit unless
both a Memory Card and EM file memory were available.

A comment memory is provided within the CPU Unit’s internal flash memory.
Therefore, the following comment/section data can be stored in and read from
comment memory even if neither Memory Card nor EM file memory are avail-
able.
* Symbol table files (including CX-Programmer symbol names and I/O
comments)
* Comment files (CX-Programmer rung comments and other comments)
* Program index files (CX-Programmer section names, section comments,
and program comments)

CX-Programmer Ver. 5.0 or later

%{ Comment/section data can be stored in the actual PLC }

Project when downloading projects.

CPU Unit
[ ] symbol table file
Transfer
[ ] Comment file
EM file memory
> Memory Card
Comment
memory

\

Comment/section data can be stored in this area.

When downloading projects using the CX-Programmer Ver. 5.0, either of the
following storage locations can be selected as the transfer destination for
comment data and section data.

* Memory Card

e EM file memory

* Comment memory (in CPU Unit’s internal flash memory)

When using CX-Programmer Ver. 4.0 or earlier, this data is stored in either the
Memory Card or EM file memory, whichever is available. If neither the Mem-
ory Card nor EM file memory is available, the comment/section data cannot
be stored in comment memory.

1-5-4 Simple Backup Data Expanded

Pre-Ver. 2.0

Unit Ver. 3.0 or Later

26

The simple backup function could not be used to back up comment data or
section data.

The following files stored in comment memory can be backed up to a Memory
Card when a simple backup operation is executed, or the files can be restored
to comment memory from the Memory Card.

* Symbol table files (including CX-Programmer symbol names and I/O
comments)
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* Comment files (CX-Programmer rung comments and other comments)
* Program index files (CX-Programmer section names, section comments,
and program comments)

Simple backup executing
CPU Unit |

e User program
e Parameters
e |/O memory
Memory Card

CS/CJ Series

(In comment memory) —
<—

D Symbol table file

[ ] | Comment file

D Program index file

\

These files can also be backed up using simple backup.

This enables backup/restoration of all data in the CPU Unit including I/O com-
ments if an error occurs or when adding a CPU Unit with the same specifica-
tions without requiring a Programming Device.

1-5-5 Free Running Timer

he system timers used after the power is turned ON are contained in the fol-
lowing Auxiliary Area words.

Name Address Function Access
10-ms Incrementing | AOOO This word contains the system timer | Read-only
Free Running Timer used after the power is turned ON.

0000 hex is set when the power is
turned ON and this value is automat-
ically incremented by 1 every 10 ms.
The value returns to 0000 hex after
reaching FFFF hex (655,350 ms),
and then continues to be automati-
cally incremented by 1 every 10 ms.

(Unit version 3.0 or later)

100-ms Incrementing | AOO1 This word contains the system timer | Read-only
Free Running Timer used after the power is turned ON.

0000 hex is set when the power is
turned ON and this value is automat-
ically incremented by 1 every 100
ms. The value returns to 0000 hex
after reaching FFFF hex (6,553,500
ms), and then continues to be auto-
matically incremented by 1 every
100 ms.(Unit version 3.0 or later)

1-s Incrementing Free | AO02 This word contains the system timer | Read-only
Running Timer used after the power is turned ON.

0000 hex is set when the power is
turned ON and this value is automat-
ically incremented by 1 every sec-
ond. The value returns to 0000 hex
after reaching FFFF hex (65,535 s),
and then continues to be automati-
cally incremented by 1 every second.

(Unit version 4.0 or later)
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Note The timer will continue to be incremented when the operating mode is

switched to RUN mode.

Example: The interval can be counted between processing A and processing
B without requiring timer instructions. This is achieved by calculat-
ing the difference between the value in AOOO for processing A and
the value in AOQO for processing B. The interval is counted in 10 ms
units.

CPU Units with unit version 4.0 and later also have a 1-s timer in
A002, which is incremented by 1 every 1 s.

1-5-6 New Special Instructions and Functions

The following new instructions and instruction functions have been added. For
details, refer to the CS/CJ Series Instructions Reference Manual (W340).
These new instructions are supported by the CX-Programmer Ver. 5.0 or
higher only.

¢ Serial Communications Instructions:
Supporting no-protocol communications with Serial Communications
Units with unit version 1.2 or later:
TXDU(256): TRANSMIT VIA SERIAL COMMUNICATIONS UNIT
RXDU(255): RECEIVE VIA SERIAL COMMUNICATIONS UNIT
Supporting no-protocol communications with Serial Communications
Boards with unit version 1.2 or later:
TXD(236): TRANSMIT
RXD(235): RECEIVE

Model Conversion Instructions:

When using CX-Programmer Ver. 5.0 or higher to convert a C-series lad-
der program for use in a CS/CJ-series CPU Unit, the C-series
XFER(070), DIST(080), COLL(081), MOVB(082), and BCNT(067)
instructions will be automatically converted to the following instructions.
The operands do not require editing.

XFERC(565) BLOCK TRANSFER

DISTC(566) SINGLE WORD DISTRIBUTE

COLLC(567) DATA COLLECT

MOVBC(568) MOVE BIT

BCNTC(621) BIT COUNTER

1-5-7 Increased Points for SYSMAC BUS Remote I/O0 Communications

Earlier Specifications

Updated Specifications
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The maximum number of SYSMAC BUS remote I/O points per CPU Unit was
800 points (50 words), which were allocated in the SYSMAC BUS Area
(CIO 3000 to CIO 3049).

The maximum number of SYSMAC BUS remote 1/O points per CPU Unit has
been increased to 1,280 points (80 words), which are allocated in the SYS-
MAC BUS Area (CIO 3000 to CIO 3079).

The CS Series, including CS1 CPU Units, were designed to have a higher
total number of points, the Units were initially released before the higher spec-
ification had been fully confirmed, so the official specifications were limited to
ensure stable operation.

Almost coinciding with release of CPU Units with unit version 3.0, stable oper-
ation was confirmed at the higher specification, thereby enabling a change in
the official operating specifications.

This expansion in the number of points is not related to any upgrade of the
Units (CPU Units or SYSMAC BUS Remote I/O Communications Units).



CS1-H CPU Unit Ver. 3.0 Upgrades

Section 1-5

Therefore, the increase in maximum number of points applies to all CS-series
CPU Units, including those that have already been shipped.

Refer to the following table for details.

(RM) (Total opti-
cal/wired points)

Item Before Now
Maximum num- | SYSMAC Bus 800 points 1,280 points
ber of points per | remote I/O relay (50 words) (80 words)
CPU Unit (total |area
optical/wired Number of Remote |2 Units
points) I/O Master Units
(RM)
Number of C500 2 Units |4 Units
Remote I/O Slave G500 Remote I/O Slave Unit (RT) allocated
Units (RT) (i.e., words for 2 unit numbers
Slave Racks)) Up to 20 words in total per Slave Rack.
5 Units |8 Units
Slave Rack: Any location, fixed word alloca-
tions
C200H Special I/0 Unit can be connected.
Up to 10 words in total per Slave Rack.
Maximum SYSMAC BUS 512 points (32 words)
points per Remote I/O Relay
Remote I/O Points
Master Unit

Maximum number
of C500 Remote I/O
Slave Units (i.e.,
Slave Racks)

2 Units |4 Units

C500 Remote I/O Slave Unit (RT) allocated
words for 2 unit numbers

Up to 20 words in total per Slave Rack.
Remote I/O Slave Unit’s (RT) unit number
cannot be used more than once.

Maximum number
of C200H Remote
I/0 Slave Units (RT)
(i.e., Slave Racks)

5 Units | 8 Units

Slave Rack: Any location, fixed word alloca-
tions
C200H Special I/0 Unit can be connected.

Up to 10 words in total per Slave Rack.

Maximum number
of Remote I/0O
Slaves (Slave Units,
I/0 Link Units,
Remote I/0 Units)

Optical: 64 Units (Repeater required if num-
ber exceeds 32).

Wired: Remote Interfaces, Remote Termi-
nals: 32 Units total
Remote Units: 16 Units.
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1-6 CS1-H CPU Unit Ver. 2.0 Upgrades

The following table shows the functional upgrades for CS1-H CPU Unit
Ver. 2.0.

Functional Upgrades for CS1-H CPU Unit Ver. 2.0

Function Reference
Downloading and Uploading Individual Tasks 1-6-1
Improved Read Protection Using Passwords 1-6-2
Write Protection from FINS Commands Sent to CPU Units via Networks | 1-6-3
Online Network Connections without I/O Tables 1-6-4
Communications through a Maximum of 8 Network Levels 1-6-5
Connecting Online to PLCs via NS-series PTs 1-6-6
Setting First Slot Words 1-6-7
Automatic Transfers at Power ON without a Parameter File 1-6-8
Operation Start/End Times 1-6-9
New Application Instructions 1-6-10

1-6-1 Downloading and Uploading Individual Tasks

Previous CPU Units (Pre-Ver. 2.0 CPU Units)

With the pre-Ver. 2.0 CPU Units, individual program tasks could not be down-
loaded from the CX-Programmer. It was only possible to download the entire
user program.

For example, if several programmers were developing the program, the
project manager had to unify each program after debugging and then down-
load the entire user program. Furthermore, the entire user program had to be
downloaded even if just a few changes were made.

Note It was possible to upload individual program tasks with CS/CJ-series PLCs.

Developer A CX-Programmer

O H——0
R N
Entire user program
Manager
Developer B CX-Programmer O
F — 0 — ‘ CS/CJ Series
‘ 1 ‘ ' — Unification r%

Developer C  CX-Programmer Download

F'—O

uj —
=S |

T

Individual tasks can be uploaded.
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CPU Unit Ver. 2.0

Overview With CPU Unit Ver. 2.0 or later CPU Units, individual program tasks can be
uploaded and downloaded from the CX-Programmer.

CX-Programmer Individual tasks (programs)

Download individual tasks (programs).

[ CS/CJ-series
0 CPU Unit Ver.2.0 or later
Usage When several programmers are developing a program, it isn't necessary for a

project manager to unify the data because just the debugged tasks can be
downloaded/uploaded. Also, transferring individual tasks can help avoid mis-
takes.

Developer A CX-Programmer

F —0 Edited

— \ ]
|—\|\ Just the edited tasks can be downloaded.

CS/CJ-series
CPU Unit Ver.2.0 or later

Developer C CX-Programmer

FM Unchanged

‘ ]
IR N
Download individual tasks.
Restrictions to Function Individual tasks cannot be downloaded for programs containing function
Block Use blocks (unit version 3.0 or later only) (uploading is possible).

1-6-2 Improved Read Protection Using Passwords

Read Protection for Individual Tasks Using Passwords

Previous CPU Units (Pre- With the pre-Ver. 2.0 CS/CJ-series CPU Units, it was possible to read-protect
Ver. 2.0 CPU Units) the entire PLC with a password (referred to as “UM read protection” below),
but it was not possible to protect individual tasks.

UM read protection prevented anyone from displaying, editing, or uploading
the entire user program from CX-Programmer without inputting the correct

password.
CPU Unit Ver. 2.0 or Later Overview
and CX-Proqrammer With the CPU Unit Ver. 2.0 or later CPU Units, it is possible to read-protect
Ver. 4.0 or Higher individual program tasks (referred to as “task read protection” below) or the

entire PLC. same password controls access to all of the read-protected tasks.
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Task read protection prevents anyone from displaying, editing, or uploading
the read-protected set of tasks from CX-Programmer without inputting the cor-
rect password. In this case, the entire program can be uploaded, but the read-
protected tasks cannot be displayed or edited without inputting the correct
password. Tasks that are not read-protected can be displayed, edited, or mod-
ified with online editing.

Note Task read protection cannot be set if UM read protection is already set. How-
ever, it is possible to set UM read protection after task read protection has
been set.

CX-Programmer

Set a password for particular tasks in the project directory.
Password? +

Those tasks cannot be displayed without inputting the password.

L 0 CS/CJ-series CPU Unit Ver.2.0 or later
H——0 |:|
— The entire user program can be uploaded, but password-
HF———o0 protected tasks will not be displayed until the password is input.
—= |
The other tasks can be displayed/edited and are also accessible
B : o through online editing.
\/,_

Operating Procedure

1,2,3... 1. Display the Protection Tab of the PLC Properties Window and register a
password in the Task read protection Box.

s EErTTE— i

Right-click. +| o Pestsction |

e Properties
E'TJ Tt e [ el protmerten pas el I
Lo Settney
2 T N —
g NewPragramd T

'_=] izl ™ Prohfps bpm pawing indo 3 protecied sweory crd

=) .." ra ™ Prohltes fpe gearmniing 43 4 profeied progras

2. Select the tasks that will be password-protected and select the Task read
protect Option in the Program Properties Tab.

du U 2
ﬂ Cevemsl  Prsted 108 | Commerns |

Right-click.

o i

roperties
B Sectiond
= FT

3. Connect online and execute either step a or b below.

a) Transferring the Program and Setting Password Protection:
Select PLC - Transfer - To PLC to transfer the program. The tasks reg-
istered in step 2 will be password-protected.
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Note

Restrictions on Function
Block Use

b) Setting Password Protection without Transferring the Program:
Select PLC - Protection - Set Password and click the OK button. The
tasks registered in step 2 will be password-protected.

Usage

Apply read protection to tasks when you want to convert those tasks (pro-
grams) to “black box” programs.

Task 0
Accessable H————=0

Not accessable | H———o0 | Password applied.
L r=o) | Task converted to "black box."

Accessable H———->0

1. If CX-Programmer Ver. 3.2 or an earlier version is used to read a task with
task read protection applied, an error will occur and the task will not be
read. Likewise, if a Programming Console or the PT Ladder Monitor func-
tion is used to read a password protected task, an error will occur and the
task will not be read.

2. The entire program can be transferred to another CPU Unit even if individ-
ual tasks in the program are read-protected. It is also possible to connect
online and create a program file (.OBJ file) with file memory operations. In
both cases, the task read protection remains effective for the password-
protected tasks.

3. When the CX-Programmer is used to compare a user program in the com-
puter's memory with a user program in the CPU Unit, password-protected
tasks will be compared too.

For programs containing function blocks (unit version 3.0 or later only), func-
tion block definitions can be read even if the entire program or tasks are read-
protected.

Enabling/Disabling Creating File Memory Program Files

Previous CPU Units (Pre-
Ver. 2.0 CPU Units)

CPU Unit Ver. 2.0 or Later
and CX-Programmer
Ver. 4.0 or Higher

With the pre-Ver. 2.0 CS/CJ-series CPU Units, it was possible use file mem-
ory operations to transfer a program file (.OBJ file) to a Memory Card even if
the program was protected with UM read protection. (Consequently, illegal
copies could be made.)

Overview

When the entire program or individual tasks in a CPU Unit Ver. 2.0 or later are
read-protected from the CX-Programmer, an option can be set to enable or
disable the creation/backup of.OBJ program files. It will not be possible to cre-
ate program files (.OBJ files) with file memory operations if the cre-
ation/backup of program files is prohibited with this setting. (This setting
prohibits both online transfers to a Memory Card/EM file memory as well as
offline storage of PLC data that was uploaded to the CX-Programmer.)

Disabling the creation of file memory program files can help prevent illegal
copying of the user program.

33



CS1-H CPU Unit Ver. 2.0 Upgrades

Section 1-6

CX-Programmer

Password? N . . .
enabled/disabled with an option setting.

Online creation of backup program files
(.OBJ files) prohibited by option setting.

CPU Unit

[ ]

When a password is being registered for the entire user program or
selected tasks, the creation of backup program files (.OBJ files) can be

CX-Programmer

Uploading of all PLC
data is prohibited.

0 <l —

Backup program files (.OBJ files) cannot be
created with file memory operations.

Operating Procedure

1,2,3.. 1.

1

When registering a password in the UM read protection password Box or

Task read protection Box, select the Prohibit from saving into a protected

memory card Option.

2l =

7 I Tagis

(& Getrres

e

B Ve gm! 10
i L]

.=| Eaciinal

B En

s Right-click.
& m— -
e Properties

Oevenyd  Prstecion |

(e e protecton casoeed I

—

[~ Prohips bepm pprrg mdo § protecied sy tird

Tash. read grtectien

™ Prifulld g Granwiiin 13 @ s ad (rodTas

2. Either select PLC - Transfer - To PLC to transfer the program or select
PLC - Protection - Set Password and click the OK button.

Usage

This option can be used to prevent the program from being transferred out of

the PLC using the password.

Note

1.

The simple backup operation can still be performed when the creation of
program files is prohibited, but the backup program file (BACKUP.OBJ) will
not be created.

The program can be copied when program read protection is not enabled.

The setting to enable/disable creating file memory program files will not
take effect unless the program is transferred to the CPU Unit. Always trans-
fer the program after changing this setting.

Enabling/Disabling Write Protection for Individual Tasks Using Passwords

Previous CPU Units
(Pre-Ver. 2.0 CPU Units)

34

With the pre-Ver. 2.0 CS/CJ-series CPU Units, the CPU Unit's user program
memory (UM) can be write-protected by turning ON pin 1 of the CPU Unit's
DIP switch. In this case, it is possible to overwrite the user program memory
by turning OFF pin 1.
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CPU Unit Ver. 2.0 or Later
and CX-Programmer
Ver. 4.0 or Higher

With the CPU Unit Ver. 2.0 and later CPU Units, the CPU Unit's UM area can
be write protected by turning ON pin 1 of the CPU Unit's DIP switch. The pro-
gram (or selected tasks) can also be write-protected if the write protection

option is selected from the CX-Programmer when a password is being regis-
tered for the entire program or those selected tasks. The write protection set-
ting can prevent unauthorized or accidental overwriting of the program.

Note 1.

CX-Programmer

When a password is being registered for the entire user
program or selected tasks, program write-protection can be
enabled/disabled with an option setting.

Password?

— The user program cannot be overwritten.

CPU Unit

Overwriting can be prohibited with password protection,
regardless of the DIP switch setting.

Ml

/ Memory Card

The user program cannot be overwritten.

fafe!

If the selected tasks or program are write-protected by selecting this option
when registering a password, only the tasks (program) that are password-
protected will be protected from overwriting. It will still be possible to over-
write other tasks or programs with operations such as online editing and
task downloading.

All tasks (programs) can be overwritten when program read protection is
not enabled.

The setting to enable/disable creating file memory program files will not
take effect unless the program is transferred to the CPU Unit. Always trans-
fer the program after changing this setting.

Operating Procedure

1,23... 1.

When registering a password in the UM read protection password Box or
Task read protection Box, select the Prohibit from overwriting to a protect-
ed program Option.

s EECTITTEE—— &

* D gma il
-
— Properties

Right-click. el Protection |

#7 I Tagie U el protmeten paasesd |

- !

(s Getires

o Mo Task. resd grotection

g VeePregrasd O
=l Srmbal ™ Prohips Spm pawing ind0 8 protected sweeoey cord
P i =
® En ™ Profulld fepe gegrwditng 40 & prodoctad rogras

2. Either select PLC - Transfer - To PLC to transfer the program or select

PLC - Protection - Set Password and click the OK button.
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Auxiliary Area Flags and Bits related to Password Protection

Name Bit Description
address

UM Read Protection | AO9900 Indicates whether or not the PLC (the entire user
Flag program) is read-protected.

0: UM read protection is not set.

1: UM read protection is set.
Task Read Protec- | A09901 Indicates whether or not selected program tasks
tion Flag are read-protected.

0: Task read protection is not set.

1: Task read protection is set.
Program Write A09902 Indicates whether or not the write protection
Protection for Read option has been selected to prevent overwriting
Protection of password-protected tasks or programs.

0: Overwriting allowed

1: Overwriting prohibited (write-protected)
Enable/Disable Bit A09903 Indicates whether or not a backup program file
for Program Backup (.OBJ file) can be created when UM read protec-

tion or task read protection is set.

0: Creation of backup program file allowed

1: Creation of backup program file prohibited

1-6-3 Write Protection from FINS Commands Sent to CPU Units via

Networks
Previous CPU Units (Pre-Ver. 2.0 CPU Units)

With the pre-Ver. 2.0 CS/CJ-series CPU Units, there was no way to prohibit
write operations and other editing operations sent to the PLC's CPU Unit as
FINS commands through a network such as Ethernet, i.e., connections other

than direct serial connections.

CPU Unit Ver. 2.0 or Later

Summary With the CPU Unit Ver. 2.0 and later CS/CJ-series CPU Units, it is possible to
prohibit write operations and other editing operations sent to the PLC's CPU
Unit as FINS commands through a network (including write operations from
CX-Programmer, CX-Protocol, CX-Process, and other applications using Fin-

sGateway). Read processes are not prohibited.

FINS write protection can disable write processes such as downloading the
user program, PLC Setup, or I/O memory, changing the operating mode, and

performing online editing.

It is possible to exclude selected nodes from write protection so that data can

be written from those nodes.

An event log in the CPU Unit automatically records all write processes sent
through the network and that log can be read with a FINS command.
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Example:

Computer #1

Write operations by FINS com-
mands are prohibited from some
nodes in the network (in this exam-
ple, computer #1, PLC #1, and
PLC #2).

Network

PLC #2

Computer #2’

PLC #3

A

anEny

/[ ]
/ARy

Network

Write access to this PLC
is enabled/disabled.

Write operations by FINS com-
mands are not prohibited from
selected nodes in the network
(in this example, computer #2
and PLC #3).

Note This function prohibits writing by FINS commands only, so it has no effect on
write operations by functions other than FINS commands, such as data links.

Example Write Protection Patterns

(Serial-to-net-
work) to PLC

P 1

PLC #1

Serial connection

(Peripheral bus
or host link)

Connection pattern Diagram (example) Write
protection
From a Direct Computer Cannot be
computer connection to applied.
through a PLC
direct serial
connection Write-protection not effective
B jPeripheraI port
| PLC
i =
Serial connection 0
(Peripheral bus or Q RS-232C port
host link) RS-232C port or 422A/485 port
on a Communications Board/Unit
Gateway Computer Can be
connection applied.

The CPU Unit in PLC #2
can be write-protected.

\ PLC #2

Network
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Connection pattern Diagram (example) Write
protection
From a computer through a The CPU Unit in PLC #2 Can be
direct network connection Computer can be write-protected. applied.
PLC #1 \q PLC #2

0 ' 0
0 ATV

. |
A A\ A\

Network
From another PLC in the If the CMND instruction is used to send Can be
network \ OVIND a FINS command (requesting a write applied.

I operation) to the CPU Unit of PLC #2,
the operation is not performed.

The CPU Unit in PLC #2
can be write-protected.

\PLC #1 \ PLC #2
[T T T 1]
0 , 0
0 0
Network

Operation
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With the CX-Programmer, open the PLC Setup's FINS Protection Tab and
select the Use FINS Write Protection Option. When this option is selected, it
will not be possible to execute write operations for that CPU Unit with FINS
commands sent through a network. To permit write operations from particular
nodes, enter network addresses and node addresses for the node under Pro-

tection Releasing Addresses. (Up to 32 nodes can be excluded from FINS
Write Protection).
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PLC Setup
Item Address in Description Settings Default setting
Programming
Console

Use FINS Write
Protection

Word 448, bit 15

Sets whether the CPU Unit is
write-protected from FINS com-
mands sent through the network.
(Does not prohibit FINS com-
mands sent through a direct serial
connection).

0: Write protection
disabled

1: Write protection
enabled

0: Write protection
disabled

Nodes Excluded
from Write Protec-
tion (Protection
Releasing
Addresses)

Words 449 to
480

This area lists the nodes in the
network that are not restricted by
FINS write protection. Up to 32
nodes can be specified.

Note These settings are effective
only when FINS write
protection is enabled.

Bits 08 to
15

Network address:
Network address of the FINS
command source

00 to 7F hex

Bits 00 to
07

Node address:
Node address of the FINS
command source

01 to FE hex, or FF
hex

(FF hex: node
address unspecified)

Number of Nodes
Excluded from FINS
Write Protection
(Do not set this
value. It is automati-
cally calculated by
the CX-Program-
mer.)

Word 448, bits
00 to 07

Contains the number of nodes that
are not subject to the FINS write
protection.

If 0 is specified (no nodes
excluded from write protection),
FINS write commands are prohib-
ited from all nodes other than the
local node.

Note This setting is effective only
when FINS write protection
is enabled.

0to 32
(00 to 20 hex)

(A value of 0 indi-
cates that all nodes
are subject to write
protection.)

0
(All nodes subject to
write protection.)

Usage

The system can be configured so that a PLC can be written only from autho-
rized nodes in the network. (For example, use this function when the system's
control/monitoring computer is the only node allowed to write to a Controller
within a piece of equipment.)
By limiting the number of nodes that can write to the PLC, it is possible to pre-
vent system problems caused by unintentional overwrites during data moni-
toring.
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Equipment

Network

System control/monitoring computer

Allowed to
write/control

Controller

Allowed to
write/con-
trol PLC

Network

Network

Monitoring computer

Not allowed to
write/control

<
<

CS/CJ-series PLC

]

Operations Restricted by
Network FINS Write

FINS Write Commands

The following FINS commands are restricted by FINS write protection when

Protection sent to the CPU Unit through the network.
Code Command name Code Command name
0102 hex MEMORY AREA WRITE 2101 hex ERROR CLEAR
0103 hex MEMORY AREA FILL 2103 hex ERROR LOG POINTER CLEAR
0105 hex MEMORY AREA TRANSFER 2203 hex SINGLE FILE WRITE
0202 hex PARAMETER AREA WRITE 2204 hex FILE MEMORY FORMAT
0203 hex PARAMETER AREA FILL (CLEAR) 2205 hex FILE DELETE
0307 hex PROGRAM AREA WRITE 2207 hex FILE COPY
0308 hex PROGRAM AREA CLEAR 2208 hex FILE NAME CHANGE
0401 hex RUN 220A hex MEMORY AREA-FILE TRANSFER
0402 hex STOP 220B hex PARAMETER AREA-FILE TRANSFER
0702 hex CLOCK WRITE 220C hex PROGRAM AREA-FILE TRANSFER
0CO01 hex ACCESS RIGHT ACQUIRE 2215 hex CREATE/DELETE DIRECTORY
2301 hex FORCED SET/RESET
2302 hex FORCED SET/RESET CANCEL
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Note

Operations from CX-Programmer (including CX-Net) through the Network

The following CX-Programmer (including CX-Net) operations are restricted by
FINS write protection when performed on the CPU Unit through the network.

Operations not * Changing the Operating Mode
allowed through the |« Transferring the ladder program to the CPU Unit
network when FINS |, Transferring parameter area data (PLC Setup, I/O table, and

“J,ﬁﬁ%.ﬁ?‘e"“"” is CPU Bus Unit Setup) to the CPU Unit
’  Transferring memory area data (I/O memory data) to the
CPU Unit

* Transferring the variable table, comments, or program index
to the CPU Unit

* Forced Set/Reset

» Changing timer/counter set values
* Online editing

¢ Writing file memory

* Clearing the error log

* Setting the clock

* Releasing the access right

¢ Transferring the routing table

¢ Transferring the data link table

1. FINS write protection does not prevent CX-Programmer operations from a
computer connected through a direct serial connection.

2. FINS write protection does not prevent the following file memory write
operations.

* Automatic transfer from the Memory Card at startup

* Simple backup function (including backup operations to selected
Units/Boards)

* Writing files with the FWRIT (WRITE DATA FILE) instruction

Operations from Other Support Software
FINS write protection also prevents the following operations performed
through the network by the CX-Protocol and CX-Process.
* Changing the CPU Unit's operating mode, writing memory areas,
transferring PLC Setup settings, transferring the 1/O table, forced
set/reset, and clearing the CPU Unit's error log

Operations from Applications That Use FinsGateway

FINS write protection prevents all write operations addressed to the CPU Unit
from applications that use FinsGateway, such as PLC Reporter and Compo-
let.

1-6-4 Online Network Connections without I/O Tables
Previous CPU Units (Pre-Ver. 2.0 CPU Units)

With the pre-Ver. 2.0 CPU Units, it was not possible to make an online con-
nection to other PLCs in the network from CX-Programmer unless the 1/O
tables had been created (even if the network connections were completed)
because the Network Communications Unit itself was not recognized from the
CPU Unit. Consequently, it was necessary to connect a Programming Device
(CX-Programmer or a Programming Console) to each PLC through a serial
connection and create and I/O tables in each PLC in order to make online
connections through the network.
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CPU Unit Ver. 2.0 or Later

Summary

Note

Usage

Details

With the CPU Unit Ver. 2.0 and later CS/CJ-series CPU Units, the CPU Unit
can recognize a CPU Bus Unit (such as a Network Communications Unit, see
note) even if the I/O tables have not been created and there is no registered
I/0 tables.

CPU Bus Unit
(including Network Communications Units)  CS/CJ-series CPU Unit Ver.2.0 or later

.

<—v:

]
i

Network

CPU Bus Units (including Network Communications Units)
can be recognized before an I/O table is created.

Online connection
can be made.

Network Communications Units include Ethernet Units, Controller Link Units,
SYSMAC Link Units, and DeviceNet Units.

If the nodes are connected to the network, this function allows a computer-
based Programming Device (such as the CX-Programmer) to connect online
to PLCs in the network even if the 1/O tables have not been created. Since a
network connection is established with the PLCs, setup operations can be
performed such as creating the 1/0O tables (or editing and transferring /O
tables), transferring the user program, transferring the PLC Setup, and trans-
ferring the CPU Bus Unit Setup.

This function is particularly useful when connecting the CX-Programmer via
Ethernet (using a CS1W-ETN21), because the I/O tables can be created
through Ethernet so a serial cable isn't required and it isn't necessary to
spend extra time establishing a serial connection.

1:1 Computer-to-PLC connection 1:N Computer-to-PLC connection

CX-Programmer

L
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CX-Programmer

CPU Unit CS/CJ- CS/CJ-
Ver.2.0 series series
Ethernet I/O table not I SPUZ%”“ I EI SP%E””
registered er.2 er.e.
> . 1/O table not registered 4] 1/0 table not registered 4 I/O table not registered
Even without an I/O table, it is Sihomet
possible to make an online con- ermne
nection, create the I/0 table, Even without an I/O table, it is possible to make an online
transfer the program, and per- connection, create the I/O table, transfer the program, and

form other operations.

perform other operations.

* Applicable Units: All CS/CJ-series CPU Bus Units

* Applicable computer-based Programming Devices: CX-Programmer and
CX-Protocol only

* Applicable functions: Online connections from CX-Programmer and CX-

Protocol, and online functions of the applicable CPU Units and CPU Bus
Units
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Note 1.

A non-fatal I/O verification error will occur if a CPU Bus Unit (including a
Network Communications Unit) is used without creating I/O tables.

With a CPU Unit Ver. 2.0 or later CS1-H CPU Unit, CPU Bus Units can be
used even if the I/0 tables have not been created, but the purpose of this
function is making an online connection through the network with a com-
puter-based Programming Device (such as the CX-Programmer).

The I/O tables are used to identify the mounted Units and allocate I/O, so
always create the I/O tables before operating the PLC.

Data can be exchanged between the CPU Unit and CPU Bus Units even if
the 1/O tables have not been created, but do not perform any online func-
tions other than establishing an online connection with a computer-based
Programming Device (such as the CX-Programmer).

When a CST1W-ETN21 or CJ1W-ETN21 Ethernet Unit is being used, the
Ethernet Unit's IP address is automatically set to the default value of
192.168.250.xx, where xx is the FINS node address. After connecting the
ethernet cable between the CX-Programmer and PLC (without making a
direct serial connection and creating the I/O tables), manually set the com-
puter's IP address (Example: 192.168.250.55) in the Windows Local Area
Connection Properties. An online connection can be established just by
setting the Ethernet Unit's IP address (192.168.250.xx) and node in the
CX-Programmer.

Note When connecting the computer directly to the Ethernet Unit, use an
Ethernet crossover cable.

1-6-5 Communications through a Maximum of 8 Network Levels
Previous CPU Units (Pre-Ver. 2.0 CPU Units)

With the pre-Ver. 2.0 CPU Units, it was possible to communicate through 3
network levels max. (see note), including the local network. It was not possible
to communicate through 4 or more levels.

Note 1.

2.

TET
Serial

connection

This functionality is enabled only after setting routing tables with the CX-
Net in CX-Programmer version 4.0 or higher.

A Gateway to the network via serial communications was not counted as a
level.

Level count=2|  FFINS command |
Network 2

/ 1 destination '

Network 1 Network 3

This connection is not counted as a network level.
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CPU Unit Ver. 2.0 or Later

Summary With the CPU Unit Ver. 2.0 or later CS/CJ-series CPU Units, it is possible to
communicate through 8 network levels max. (see note), including the local
network.

Note 1. FINS commands can only be sent across up to 8 network levels, however,
when the destination is a CPU Unit. FINS commands can be sent to other
destinations up to 3 network levels away.

2. CX-Net in CX-Programmer version 4.0 or higher must be used to set rout-
ing tables to enable communicating through 8 network levels.

3. A Gateway to the network via serial communications was not counted as a
level.

Compatible Networks

Only the following 2 kinds of networks can be used when communicating
through a maximum of 8 networks. The network levels can be combined in
any order.

¢ Controller Link
e Ethernet

Note Communications are restricted to a maximum of 8 networks through
DeviceNet and SYSMAC Link networks.

Configuration of Compatible Models

All of the CPU Units must be CPU Unit Ver. 2.0 or later CS/CJ-series CPU
Units. Also, the Gateway Counter Setting must be made with the CX-Net.

Level ‘ Level ‘ Level ‘
count = 1 count=2| |count=3 count=4|  |level |
Network 2 / \) Network 4 count =7 | FINS commandi
0 0
Serial L \D 0 0
connection f\ ,\ N /\ A\ 77
/ Network 1 Network 3
This connection is not counted as a network level. Network 8
Internal Structure The Gateway Counter (GCT) is in the FINS header of the FINS com-

mand/response frame. This counter value is decremented (-1) each time a
network level is crossed.

FINS Command Frame

FINS header Command code Text

‘ ICF ‘ RSV ‘ GCT ‘

I

GCT (Gateway counter: Number of allowed bridge passages)

The standard setting is 02 hex when sending, but this value can be
user-set up to 07 hex.
The count is decremented by one each time a network level is passed.
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Example:

At this point, the gateway counter = 6 hex At this point, the gateway counter = 4 hex

fFINS command
isource : Network 2

FINS command !
Network 4 idestination

FINS command

Network 1

At this point, the gateway counter = 7 hex

FINS command FINS command
Dk IIIIn'
0

FINS command| /\ FINS commandV

Network 3 Network 8 /

At this point, the gateway counter = 5 hex At this point, the gateway counter = 0 hex

Operating Procedure Set the maximum number of network levels that can be crossed by setting the
Gateway Counter Setting to 2 or 7. The gateway counter setting can be
changed in the routing table settings of the CX-Net in the CX-Programmer
Ver.4.0 or higher.

Note 1.

The gateway counter is the maximum number of levels that can be
crossed, i.e., the maximum number of junctions.

With earlier CPU Units (Pre-Ver. 2.0 CPU Units), up to 3 network levels
were allowed, so the gateway counter was set to 2.

With the CPU Unit Ver. 2.0 and later CS/CJ-series CPU Units, up to 8
network levels are allowed, so the maximum gateway counter setting is 7.

With CS/CJ-series CPU Units Ver. 2.0 or later, communications are possi-
ble for up to 8 network levels simply by setting the normal routing tables.
No other operations are required.

When using communications only for up to 3 network levels, the CS/CJ-se-
ries CPU Units Ver. 2.0 or later can be used together with other CPU Units.
When using communications only for up to 4 to 8 network levels, use only
CS/CJ-series CPU Units Ver. 2.0 or later. Other CPU Units cannot be used.
(Routing error (error codes 0501 to 0504 hex) may occurs in one of the
relaying PLCs, preventing a FINS response from being returned.

With CS/CJ-series CPU Units with unit version 2.0 or later, the Gateway
Counter (GCT: Number of allowed bridges passed) for FINS command/
response frames is the value decremented from 07 hex (variable). (In ear-
lier versions, the value was decremented from 02 hex.)

With unit version 3.0 or later, the default GCT for FINS command/response
frames is the value decremented from 02 hex. CX-Net can be select to
used 07 hex as the value from which to decrement.

Do not use the Gateway Counter (GCT: Number of allowed bridge passag-
es) enclosed in the FINS header of the FINS command/response frame in
verification checks performed by user applications in host computers. The
GCT in the FINS header is used by the system, and a verification error may
occur if it is used to perform verification checks in user applications, partic-
ularly when using CS/CJ-series CPU Units with unit version 2.0 or later.
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1-6-6 Connecting Online to PLCs via NS-series PTs

Summary The CX-Programmer can be connected online to a PLC connected via a serial
line to an NS-series PT that is connected to the CX-Programmer via Ethernet
(see note 2). This enables uploading, downloading, and monitoring the ladder
program and other data.

CX-Programmer

(Example IP address: 192.168.0.1) Connect online to PLC #1 to enable

programming, monitoring, and other operations.

NS-series PT
(Example IP address: PLC #1
192.168.0.22)
CS/CJ-series
/ » (] CPU Unit Ver. 2.0
{]
i :
1:N NT Link
Ethernet (See note 1.) (Example network address: 111)

(Example network address: 1)

Note 1. The NS-series PT must be version 3.0 or higher and the CX-Programmer
must be version 3.1 or higher.

2. Connection is not possible through an NS-series PT connected serially to
the CX-Programmer.

Connection Method In CX-Programmer, open the Change PLC Window and set the Network Type
to Ethernet. Click the Settings Button and set the IP address of the NS-series
PT on the Driver Tab Page. Also make the following settings on the Network
Tab Page.

* FINS Source Address
Set the local network address of the NS-series PT for the Network (exam-
ple network address: 1).

* FINS Destination Address
Network: Set the address to 111 if the PLC is connected to serial port A
on the NS-series PT and to 112 if it is connected to serial port B.
Node: Always set to 1

* Frame Length: 1,000 (See note.)

* Response Timeout: 2

Note Do not set the frame length higher than 1,000. If any higher value is used, the
program transfer will fail and a memory error will occur.
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1-6-7 Setting First Slot Words

Previous CPU Units (Pre-Ver. 2.0 CPU Units)

With CX-Programmer Ver. 3.0 or earlier, only the first addresses on Racks
could be set. The first address for a slot could not be set.

First addresses on Racks

Example:
Rack No. First address

CX-Programmer CPU Rack | 100
Ver. 3.0 or earlier Rack 1 0
Rack 2 200
Rack 3
Rack 4

Rack 5
| * | \. |Rack 6
Rack 7
CPU Rack slot— 0 1 2 CIO 0100
o O
0

Rack 1slot -»| 0 1 2 3 4 1,CIOOOOO
Rack 2 slot — 01 2 _CIO 0200

Summary Starting with CX-Programmer Ver. 3.1, the first addresses for slots can be set
when editing the 1/O tables for CS/CJ-series CPU Units (CS1-H, CJ1-H, and
CJ1M). The first address can be set for up to eight slots. (See note.)

CX-Programmer Ver. 3.1 or Higher

Note This function is supported only for CS1-H/CJ1-H CPU Units manufactured on
June 1, 2002 or later (lot number 02060111 or later). It is supported for all
CJ1M CPU Units regardless of lot number. It is not supported for CS1D CPU
Units.
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Operating Procedure Select Option - Rack/Slot Start Addresses in the PLC IO Table - Traffic Con-
troller Window. This command will enable setting both the first Rack
addresses and the first slot addresses.

=101 ¥|
Optarny el
) Maw fack  S€lect Option - Rack/Slot Start. Addresses.
o | o KOs Empey Sio
g8 [0s0] £egty Gint
| & Boeh] Ceptr St
“ i ;_IJ'I_E:-.;' 1]
0|8 B8] Empey Sl
oo o  EENETEDTEEESS x
» : o H0 ) I Sigs ]
@ Sector 11 {40 [00%0] Emgar Siot
— X - g 1Y
i ‘l
$
St Addesesss Seftirge
" Pack Bt Ackieeraes Settngs
= B Srart Addwanes Semrge
T
gl | Em | |
Eh o I Cancal |

This function can be used, for example to allocate fixed addresses to Input
Units and Output Units. (With CQM1H PLCs, input bits are from IR 000 to
IR 015 and output bits are from IR 100 to IR 115. First slot addresses can be
set when replacing CQM1H PLCs with CS/CJ-series PLCs to reduce conver-
sion work.)

First slot addresses

/Example:
Rack No. Slot No.
CX-Programmer e =2

Ver 3.5 0r high CPU Rack | Slot No. 00 100
er. 5.z or higher CPURack | Slot No. 02 0 -
Rack 1 Slot No. 00 102 Up to 8 settings
Rack 1 Slot No. 02 1 can be made.
Rack 2 Slot No. 00 105

\ Rack 2 Slot No. 01 5

CPU Rack slot CIlO 0100

01 2
CIO 0000
— = 0

4 ClO 0102

Rack 1 slot 01 2 3
I | 0001

Rack 2 slot 01 2 CIO 0105
CIO 0005
A

Note The first address settings for Racks and slots can be uploaded/downloaded
from/to the CPU Unit.
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CPU Unit Ver. 2.0 or Later and CX-Programmer Ver. 4.0 or Higher

Summary When using CX-Programmer Ver.4.0 or higher with CPU Unit Ver. 2.0 or later,

the first address can be set for up to 64 slots.

Note This function is supported only for CS1-H, CJ1-H, and CJ1M CPU Units

Ver. 2.0 or later. It is not supported for CS1D CPU Units.

First slot addresses
Example:

CX-Programmer /

Rack No.

Slot No.

CPU Rack

Slot No. 00

100

Ver. 4.0 or higher

CPU Rack

Slot No. 02

Rack 1

Slot No. 00

102

Rack 1

Slot No. 02

Rack 2

Slot No. 00

105

Rack 2

Slot No. 01

=R

CPU Unit Ver. 2.0

Rack 7

Slot No. 01

50

or later

CPU Rack slot — i

CIO 0100

Agilil' CIO 0000
nEnil

ClO 0102

Rack 1 slotr 2012 3 4
P 01

L] =5

>
P

Rack 2 slot— ?/

CIO 0105
CIO 0005

CIO 0155

Rack 7slot 01 2
B 0 0050

>

Up to 64 settings
can be made.

1-6-8 Automatic Transfers at Power ON without a Parameter File

Previous CPU Units (Pre-Ver. 2.0 CPU Units)

Previously with the CS/CJ-series CPU Units, both the program file for auto-
matic transfer at power ON (AUTOEXEC.OBJ) and the parameter file for auto-
matic transfer at power ON (AUTOEXEC.STD) had to be stored on the
Memory Card to enable automatic transfers to the CPU Unit at power ON.
Also, the parameter file for automatic transfer at power ON (AUTOEXEC.STD)
could not be created without the actual PLC (regardless of whether it was
made in online operations from the CX-Programmer or a Programming Con-

sole or by using the easy backup operation).
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Even if a program file (.OBJ) was created offline without the actual PLC and
then sent to a remote PLC as an email attachment, the program file could not
be transferred to the CPU Unit without a Programming Device.

Personal ) ) )
computer Local site (no Programming Device)
CPU Unit Program cannot be transferred
Mail (see note).
Program file
(AUTOEXEC.OBJ)
Mail Internet Note: Transfer is not possible because
there is no parameter file
(AUTOEXEC.STD).
Program file (.OBJ) sent
as mail attachment.

CPU Unit Ver. 2.0 or Later

Summary With CS/CJ-series CPU Unit Ver. 2.0, the user program can be automatically
transferred to the CPU Unit at power ON without a parameter file (.STD) if the
name of the program file (.OBJ) is changed to REPLACE.OBJ on the CX-Pro-
grammer and the file is stored on a Memory Card. If data files are included
with the program file using this function, the following data file names are
used: REPLACE.IOM, REPLCDM.IOM, REPLCELILIOM.

Note 1. If the Memory Card contains a REPLACE.OBJ file, any parameter file on
the Memory Card will not be transferred.

2. If the Memory Card contains both a REPLACE.OBJ file and a AUTOEX-
EC.OBUJ file, neither will be transferred.

Personal
computer Remote site (no Programming Device)

CPU Unit Program can be transferred

Mail (see note).
a
0 REPLACE.OBJ

) Int t Note: Transfer is possible even
Mail nterne without a parameter file

@ (AUTOEXEC.STD).
Program file created on CX-

Programmer (see note), file name
changed to REPLACE.OJB, and
file sent as mail attachment.

Note With CX-Programmer Ver. 3.0 or higher, a program file (.OBJ) can be created
offline and saved on a computer storage media. Select Transfer - To File
from the PLC Menu. This enable creating a program file offline without a PLC
so that the name can be changed to enable sending the program file.
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1-6-9 Operation Start/End Times

Previous CPU Units (Pre-Ver. 2.0 CPU Units)

The time that operation started and the time operation ended were not stored
in the CPU Unit.

CPU Unit Ver. 2.0 or Later

The times that operation started and ended are automatically stored in the
Auxiliary Area.

* The time that operation started as a result of changing the operating
mode to RUN or MONITOR mode is stored in A515 to A517 of the Auxil-
iary Area. The year, month, day, hour, minutes, and seconds are stored.

* The time that operation stopped as a result of changing the operating
mode to PROGRAM mode or due to a fatal error is stored in A518 to
A520 of the Auxiliary Area. The year, month, day, hour, minutes, and sec-
onds are stored.

This information simplifies managing PLC System operating times.

1-6-10 New Application Instructions

The following instructions have been added. Refer to the Programming Man-
ual (W340) for details.

e Multiple Interlock Instructions:
MULTI-INTERLOCK DIFFERENTIATION HOLD (MILH(517)), MULTI-
INTERLOCK DIFFERENTIATION RELEASE (MILR(518)), and MULTI-
INTERLOCK CLEAR (MILC(519))

« TIME-PROPORTIONAL OUTPUT (TPO(685))
« GRAY CODE CONVERSION (GRY(474))

e Combination Instructions:
TEN KEY INPUT (TKY(211)), HEXADECIMAL KEY INPUT (HKY(212)),
DIGITAL SWITCH INPUT (DSW(213)), MATRIX INPUT (MTR(210)), and
7-SEGMENT DISPLAY OUTPUT (7SEG(214))

» Time Comparison Instructions: =DT, <>DT, <DT, <=DT, >DT, >=DT

* Explicit Message Instructions:
EXPLICIT MESSAGE SEND (EXPLT(720)), EXPLICIT GET ATTRIBUTE
(EGATR(721)), EXPLICIT SET ATTRIBUTE (ESATR(722)), EXPLICIT
WORD READ (ECHRD(723)), and EXPLICIT WORD WRITE
(ECHWR(724))

* EXPANDED BLOCK COMPARE (BCMP2(502)) (This instruction, previ-
ously supported by only the CJ1M PLCs, is now supported by the CS1-H
and CJ1-H.)

* INTELLIGENT I/0 READ (IORD(222)) and INTELLIGENT I/O WRITE
(IOWR(223)) (These instructions could previously be used only for Spe-
cial /0 Units, but they can now be used to read and write data for CPU
Bus Units.)
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1-7 CS1 and CS1-H CPU Unit Comparison

1-7-1  CS1 and CS1-H CPU Unit Comparison
Item CS1-H CPU Unit CS1 CPU Unit

(CS1H-CPU6LH, CS1G-CPU4[H) | (CS1H-CPU6LI-E, CS1G-CPU4LI-E)

Instruction Basic instructions LD: 0.02 us 0.04 ps

executions OUT: 0.02 us 0.17 us

times — -

Special instructions Example

XFER: 300 us (for 1,000 words) 633 us (for 1,000 words)
BSET: 200 pus (for 1,000 words) 278 us (for 1,000 words)
BCD arithmetic: 8.2 us min. 14 us min.
Binary arithmetic: 0.18 us min. 0.25 us min.
Floating-point math: 8 us min. 10 us min.
SBS/RET: 2.1 us 37 us

EM Area 1 bank (32 Kwords) min. for all Not supported by all models

models

Overseeing processing time

Normal mode: 0.3 ms
Parallel mode: 0.2 ms

0.5 ms

Execution
timing

CPU execution processing

Any of the following 4 modes:

Either of following 2 modes:

modes Normal (instructions and periph- Normal (instructions and peripheral
eral servicing perform consecu- servicing perform consecutively)
tively) Peripheral Servicing Priority Mode
Peripheral Servicing Priority Mode | (instruction execution interrupted to
(instruction execution interrupted to | service peripherals at a specific
service peripherals at a specific cycle and time; consecutive refresh-
cycle and time; consecutive ing also performed) (Add for CPU
refreshing also performed) Units with lot number No.
Parallel Processing Mode with Syn- | 001201 UL or later.)
chronous Memory Access (instruc-
tion executed and peripheral
services in parallel while synchro-
nizing access to I/O memory)
Parallel Processing Mode with
Asynchronous Memory Access
(instruction executed and periph-
eral services in parallel without syn-
chronizing access to I/0 memory)
CPU Bus Unit | Data links During /O refresh period or via During I/O refresh period
special DeviceNet special CPU BUS UNIT 1/O
refreshing remote 1/O REFRESH instruction (DLNK(226))
Protocol
macro
send/receive
data

Refreshing of CIO and DM
Areas words allocated to CPU

Bus Unit
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Item CS1-H CPU Unit CS1 CPU Unit
(CS1H-CPU6[ H, CS1G-CPU4(H) | (CS1H-CPU6[ -E, CS1G-CPUA4[ I-E)
Tasks Cyclic execution of interrupt | Supported Not supported

tasks via TKON instruction
(called “extra cyclic tasks”)

(Up to 255 extra cyclic tasks,
increasing the total number of
cyclic tasks to 288 max.)

(No extra cyclic tasks; 32 cyclic tasks
max.)

Independent/shared specifi-
cations for index and data

registers

Supported

The time to switch between tasks
can be reduces if shared registers
are used.

Not supported
(only independent registers for each
task)

Initialization when tasks are

started

Supported
Task Startup Flags supported.

Only Task Flag for first execution

Starting subroutines from

multiple tasks

Global subroutines can be defined
that can be called from more than
one task.

Not supported

Interrupt task
execution tim-
ing during
instruction exe-
cution

Any instruction that is being executed is interrupted when interrupt task
conditions are met to start the interrupt task. If the cyclic task (including
extra cyclic tasks) access the same data area words as the instruction that
was interrupted, data may not be concurrent. To ensure data concurrency,
the DI and El instructions must be used to disable and enable interrupts

For instruc-
tions other
than the fol-
lowing ones

during a specific part of the program.
For BIT Interrupt tasks are started only after
COUNTER | execution of the instruction has
(BCNT) or been completed, ensuring data
BLOCK concurrency even when the same
TRANSFER | data area words are accessed from
(XFER) the instruction and the interrupt

instructions

task.

Data backup

Backup to Memory Cards
(simple backup function)

In addition to the data listed at the
right, data from Units and Boards
mounted to the CPU Rack or
Expansion Racks can also be
backed up to the Memory Card (via
pushbutton on front panel). This is
very effective when replacing Units.
Backup data includes scan lists for
DeviceNet Units, protocol macros
for Serial Communications
Units/Boards, etc.

Only the user program parameters,
and I/O memory in the CPU Unit

Automatic user program and | Supported (enabling battery-free Not supported
parameter area backup to operation without a Memory Card)
flash memory The user program and parameter
area data are automatically backed
up the flash memory whenever they
are transferred to the CPU Unit
from the CX-Programmer, file mem-
ory, etc.
I/O tables Detailed information on 1/O Detailed I/O table error information | Not supported
table creation errors is stored in A261 whenever the I/O
tables cannot be created for any
reason.
Displaying presence of first It’'s possible to confirm if the first Not supported

rack word setting on Program-

ming Console

rack word has been specified for
the system on the Programming
Console display.

The first rack word is specified from
the CX-Programmer, making it pre-
viously impossible to confirm the
setting from the Programming Con-
sole.
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Item

CS1-H CPU Unit
(CS1H-CPU6LH, CS1G-CPU4LH)

CS1 CPU Unit
(CS1H-CPU6L-E, CS1G-CPU4LI-E)

(Using time slices to process
instruction over several cycles
reduces the effect of these instruc-
tions on the cycle time.)

Sequence Differentiated LD NOT, AND | Supported Not supported (Can be programmed
instructions | NOT, and OR NOT instruc- by combining differentiated LD, AND,
tions and OR instructions with the NOT
instruction.)
OUTB, SETB, and RSTB Supported Not supported
instructions to manipulate
individual bits in DM and EM
Area words
Timer/ PV refresh method for TIM, Either BCD or binary can be BCD only
counter TIMH, TMHH, TTIM, TIML, selected (with CX-Programmer Ver.
instructions | MTIM, CNT, CNTR, CNR, 3.0 or higher versions)
TIMW, TMHW, and CNTW
instructions
Special math | 32-bit signed data line coordi- | Supported Not supported
instructions | nates and X axis starting
point specification for APR
instruction
Floating- Single-precision calculations | Supported (enabling standard devi- | Not supported
point deci- and conversions ation calculations)
mal instruc- [ Gonversions between single- | Supported Not supported
tions precision floating pointand | Floating point can be converted to
ASCII ASCII for display on PTs
ASCI| text strings from measure-
ment devices can be converted to
floating-point decimal for use in cal-
culations.
Double-precision calculations | Supported (enabling high-preci- Not supported
and conversions sion positioning)
Text string, Text string and table data pro- | Data processing can be performed | Normal processing only
table data, cessing instruction execution | normally or in the background
and data shift (specified for each instruction)
instructions

FAL/FALS

Fatal and nonfatal errors can be
simulated in the system to aid in
debugging.

Stack insertions/dele- Supported Not supported
tions/replacements and stack | Effective for tracking workpieces on
counts with table processing | conveyor lines.
instructions
Data control | PID with autotuning Supported (eliminating the need to | Not supported
instructions turn PID constants)
Subroutine Global subroutines Supported (GSBS, GSBN, and Not supported
instructions GRET instructions)
Enables easier structuring of sub-
routines.
Failure diag- | Error log storage for FAL Supported Not supported
nosis instruc- FAL can be executed without plac-
tions ing an entry in the error log. (Only
system FAL errors will be placed in
the error log.)
Error simulation with Supported Not supported

Data compar-
ison instruc-
tions

AREA RANGE COMPARE
(ZCP) and DOUBLE RANGE
COMPARE (ZCPL)

Supported

Not supported
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Item

CS1-H CPU Unit
(CS1H-CPU6LH, CS1G-CPU4LH)

CS1 CPU Unit
(CS1H-CPU6L-E, CS1G-CPU4LI-E)

Index regis- | Program and real I/O memory | CVM1/CV-series real /O memory | Not supported
ter real /0 address compatibility with addresses can be converted to CS-
address con- | CVM1/CV-series PLCs series addresses and placed in
version for index registers or CS-series real
CVM1/CV I/O memory addresses in index
registers can be converted to
CVM1/CV-series addresses.
Condition Compatibility with CVM1/CV- | Condition Flag status can be saved | Not supported
Flag saving |series PLCs or loading using the SAVE CONDI-
and loading TION FLAGS (CCS) and LOAD

CONDITION FLAGS (CCL) instruc-
tions, enabling applications where
Condition Flag status must be
passed between different program
locations, tasks, or cycles.

Startup mode for PLC Setup defaults when
no Programming Console is connected

RUN mode

PROGRAM mode

Operation
when
Unit/Inner
Board
doesn’t com-
plete startup
process

CPU Unit startup

Starting or not starting (standby)
the CPU Unit in MONITOR or RUN
mode even if a Unit or an Inner
Board has not completed startup
processing can be specified in the
PLC Setup.

CPU Unit standby (fixed)

tions

Disabling power interruptions in program sec-

Supported

Instructions between DI and El are
executed without performing power
OFF processing even if a power
interruption has been detected and
confirmed.

Not supported

Condition Flag operation

The statuses of the Equals, Nega-
tive, and Error Flags are main-
tained for execution of the following
instructions.

TIM, TIMH, TMHH, CNT, IL, ILC,
JMPO, JMEO, XCHG, XCGL,
MOVR, input comparison instruc-
tions, CMP, CMPL, CPS, CPSL,
TST, TSTN, STC, and CLC

The Equals, Negative, and Error
Flags are turned OFF after executing
the following instructions.

TIM, TIMH, TMHH, CNT, IL, ILC,
JMPO, JMEO, XCHG, XCGL, MOVR,
input comparison instructions, CMP,
CMPL, CPS, CPSL, TST, TSTN,
STC, and CLC
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1-7-2 New Functions for Version-1 CS1 CPU Units

The following functions have been added or improved in the version-1 CS1
CPU Units (CS1G/H-CPULIL-EV1; previous version: CS1G/H-CPULILI-E).

Only the following PTs support high-
speed NT Links: NT31/NT631-V2 and
the NS-series PT.

Item Function Application Reference
Support for CSV and | The FREAD/FWRIT instructions can Production results from I1/O memory in | Section 5 File
TXT formats in data | be used to read and write hexadecimal |the CPU Unit can be written to a Mem- | Memory Func-
files /0 memory data in CSV or TXT for- ory Card in CSV/TXT format, the Mem- | tions in the

mat. (Previously, only binary format ory Card can be used to read the data | CS/CJ Series
was supported.) to a computer via a Memory Card Programming

Adapter, and the data can then be Manual

used in spreadsheet software on the

computer.

Spreadsheet data from a computer can

also be transferred in CSV/TXT format

to the CPU Unit’s I/O memory via

Memory Cards.

File operations for The CPU Unit can send commands to | Files can be formatted, deleted, cop-

instructions (format- | itself using the CMND instruction to ied, or renamed and directories can be

ting, deleting, etc.) perform file operations. (The CPU Unit | created on Memory Cards using ladder
could previous not send FINS com- program instructions during operation.
mands to itself.)

Program replace- The entire user program can be loaded | Switching operations while the PLC is

ments during opera- |from a Memory Card to the CPU Unit | running.

tion during operation to replace the pro- Replacing the program without using a
gram. (Previously only Programming Device.

AUTOEXEC.OBJ could be used at
startup to replace the program.)

DM and EM files for | DM and EM files can be automatically | Storing settings in the DM and EM

automatic transfer at |loaded to the CPU Unit at startup. Areas at startup.

startup (Previously only the data file Loading data automatically at startup
AUTOEXEC.IOM could be used to load |instead of using FREAD.
the Special I/0 Unit and Inner Board
areas starting at D20000 to the DM
Area. For other parts of the DM Area,
the FREAD instruction had to be used,

i.e., automatic transfer at startup was
not possible.)

Simple backup func- | The user program, parameter data, All data could be backed up easily and

tion and 1/0 memory data can be backed | quickly without a Programming Device
up to a Memory Card by pressing the | whenever a problem occurs.
memory card power button if simple
backup was specified on the DIP
switch. (Previously a write operation
from a Programming Device was
required to back up all of this data.)

High-speed NT Links | High-speed 1:N NT Links are sup- Better realtime performance for setting | NT Link System
ported, enabling faster communica- and monitoring operations on PTs. (1:N Mode)
tions with PTs (Programmable under 2-5-2 Sys-
Terminals) than previously possible. tems in this

manual and 6-3-
3 NT Link (1:N
Mode) in CS/CJ
Series Program-
ming Manual

High-speed online
editing

Less time is required to change part of
the program when performing online
editing in MONITOR mode. (Previously
each cycle was increased by up to

90 ms, but the maximum increase for
version-1 CPU Units is 12 ms.)

The effects on the system are reduced
when changing the program for main-
tenance during operation.

7-2-3 Online
Editing in the
CS/CJ Series
Programming
Manual
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1-8 CS-series Function Tables

The following tables list functions for the CS-series CPU Units (including both
the CS1 CPU Units and the CS1-H CPU Units).

1-8-1 Functions Arranged by Purpose
Purpose Function Reference
Studying Basic  Studying the system configuration | SECTION 2 Spec-

Operations and

ifications and Sys-

the System tem Configuration
Studying 1/0 allocations N SECTION 8 I/0
Allocations
Finding the installation dimensions | 5-2-4 Mounting
Dimensions
Finding the installation method . 5-2 Installation
Setting the DIP switch ., 3-1-2 Compo-
nents
Setting the PLC Setup - . 7-1 PLC Setup
Using special flags in the Auxiliary | Appendix B Auxil-
Area iary Area
Studying the cycle time - . 10-4-2 Cycle Time
Overview
Troubleshooting ., 11-2-4 Error Pro-
cessing Flowchart
Improving Standardizing programs as modules. _ . Program with tasks to divide the pro- | Programming
Program Developing a program with several gram, use function blocks (FBs), Manual (W394)
Structure specify symbols, and define local

programmers working in parallel.

Making the program easier to under-
stand.

and global symbols.
Use ST (Structured Text) language.

Creating step programs.

Use the step instructions.

Using BASIC-like mnemonic instruc-
tions to program processes that are
difficult to enter in the ladder dia-
gram format (such as conditional
branches and loops).

Use the block programming instruc-
tions.

Use ST (Structured Text) language.

Instructions Refer-
ence Manual
(W340)

Simplifying the
Program

Creating looped program sections.

Use FOR(512) and NEXT(513) or
JMP(004) and JME(005).

Instructions Refer-
ence Manual
(W340)

Indirectly addressing DM words.

All words in the DM and EM Areas
can be indirectly addressed.

Simplifying the program by switching
to PLC memory address specifica-
tion.

_

Use Index Registers as pointers to
indirectly address data area
addresses.

The Index Registers are very useful
in combination with loops, increment
instructions, and table data process-
ing instructions. The auto-increment,
auto-decrement, and offset func-
tions are also supported.

Programming
Manual (W394)

Consolidating instruction blocks with
the same pattern but different
addresses into a single instruction
block.

B —

Use function blocks (FBs).

CX-Programmer
Operation Man-
ual Function
Blocks (W438)

Use MCRO(099).

Instructions Refer-
ence Manual
(W340)

57



CS-series Function Tables

Section 1-8

Purpose

Function

Reference

Managing the
Cycle Time

Reducing the cycle time.

» Use tasks to put parts of the pro-
gram that don’t need to be exe-
cuted into “standby” status.

* Use JMP(004) and JME(005) to
jump parts of the task that don’t
need to be executed.

Convert parts of the task to sub-
routines if they are executed only
under particular conditions.
Disable a Unit’'s Special I/O Unit
refreshing in the PLC Setup if it
isn’t necessary to exchange data
with that Special I/O Unit every
cycle.

* Set sharing index and data regis-
ters by all tasks if index and data
registers are not being used.

Setting a fixed (minimum) cycle time.

* Variations in I/O response times
can be eliminated by suppressing
processing variations.

Set a minimum cycle time in the PLC
Setup.

Programming
Manual (W394)

Setting a maximum cycle time.
(Generating an error for a cycle time
exceeding the maximum.)

Set a maximum cycle time (watch
cycle time) in the PLC Setup. If the
cycle time exceeds this value, the
Cycle Time Too Long Flag (A40108)
will be turned ON and PLC operation
will be stopped.

7-1 PLC Setup

Reducing the 1/O response time for
particular 1/O points.

Use an I/O interrupt task, immediate
refreshing, or IORF(097).

Programming
Manual (W394)

Receiving input pulses shorter than
the cycle time.

Use a quick-response input on a
Unit with High-speed Inputs or a
High-density I/0 Unit (a Special I/0
Unit).

3-6-3 Units with
High-speed Inputs
and 3-7 C200H
High-density I/0
Units (Special I/O
Units)

Finding the 1/O refresh times for
Units

10-4-2 Cycle Time
Overview

Studying the 1/O response times

10-4-6 I/O
Response Time

Finding the increase in cycle time
caused by online editing

10-4-5 Online
Editing Cycle
Time Extension

Using Interrupt
Tasks

Monitoring operating status at regu-
lar intervals

¢ Monitoring operating status at reg-
ular intervals.

Use a scheduled interrupt task.

Performing interrupt processing
when an input goes ON.

* Executing processing immediately
with an input.

Use an I/O interrupt task.

Issuing an interrupt to the CPU
when data is received through serial
communications.

Use a Serial Communications Board
and external interrupt task or an
ASCII Unit.

Executing an emergency interrupt
program when the power supply
fails.

Use a power OFF interrupt task.

Enable the power OFF interrupt task
in the PLC Setup.

Programming
Manual (W394)

Studying the interrupt response time

Response Times

10-4-7 Interrupt

Finding the priority of interrupt tasks

Programming
Manual (W394)
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Purpose Function Reference
Data Process- Operating a FIFO or LIFO stack. Use the stack instructions Instructions Refer-
ing (FIFO(633) and LIFO(634)). ence Manual
(W340)

Performing basic operations on
tables made up of 1-word records.

Use range instructions such as
MAX(182), MIN(183), and
SRCH(181).

Performing complex operations on
tables made up of 1-word records.

Use Index Registers as pointers in
special instructions.

Performing operations on tables
made up of records longer than 1
word.

(For example, the temperature, pres-
sure, and other manufacturing set-
tings for different models of a
product could be stored in separate
records.)

Use Index Registers and the record-
table instructions (DIM, GETR, etc.)

Programming
Manual (W394)

System Monitoring several different kinds of Multiple serial ports can be installed | 2-3 Basic System
Configuration  devices through the RS-232C port. with Serial Communications Units Configuration
(protocol macro) and ASCII Units.

Changing protocol during operation Use STUP(237), the CHANGE Instructions Refer-

(from a modem connection to host SERIAL PORT SETUP instruction. |ence Manual

link, for example). (W340)
Connecting Connecting a Programming Con- Connect to the peripheral port with | 3-3-2 Program-
Programming  sole. pin 4 of the CPU Unit’s DIP switch ming Consoles
Devices OFF.

Connecting a Programming Device
(e.g., the CX-Programmer).

Connect to the peripheral port with
pin 4 of the CPU Unit’s DIP switch
OFF or with pin 4 ON and the net-
work type of the CX-Programmer set
to the peripheral bus.

Connect to the RS-232C port with
pin 5 of the CPU Unit’s DIP switch
ON or with pin 5 OFF and the net-
work type of the CX-Programmer set
to the peripheral bus.

3-3-3 CX-Pro-
grammer

Connecting a host computer.

Connect to the RS-232C port or
peripheral port. (Set the communi-
cations mode to “host link” in the
PLC Setup.)

Connecting a PT.

Connect to the RS-232C port or
peripheral port. (Set the communi-
cations mode to “NT Link” in the
PLC Setup.)

Set the PT communications settings
for a 1:N NT Link.

Connecting a standard serial device
to the CPU Unit (no-protocol mode).

Connect to the RS-232C port.
(Set the communications mode to
“no-protocol” in the PLC Setup.)

2-5 Expanded
System Configu-
ration

Controlling Out-
puts

Turning OFF all outputs on basic
Output Units and High-density Out-
put Units (a type of Special I/O Unit).

Turn ON the Output OFF Bit
(A50015).

Maintaining the status of all outputs
on Output Units when PLC operation
stops (hot start).

Turn ON the IOM Hold BIt (A50012).

Programming
Manual (W394)
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Purpose Function Reference
Controlling Maintaining the previous contents of Turn ON the IOM Hold BIt (A50012). | Programming
I/O Memory all /O Memory at the start of PLC Manual (W394)

operation (hot start).
Maintaining the previous contents of Turn ON the IOM Hold BIt (A50012)
all /O Memory when the PLC is and set the PLC Setup to maintain
turned on. the status of the IOM Hold Bit at
start-up.
(IOM Hold Bit Status at Startup)

File Memory Automatically transferring the pro- Enable the “automatic transfer at Programming
gram, 1/0 Memory, and PLC Setup start-up” function by turning ON pin | Manual (W394)
from the Memory Card when the 2 of the CPU Unit’s DIP switch and
PLC is turned on. create an AUTOEXEC file.
¢ Easily replacing the program

onsite.
» Operating without a battery.
Creating a library of programs for dif- Memory Card functions (Program
ferent program arrangements. Files)
Creating a library of parameter set- Memory Card functions (Parameter
tings for various PLC Racks and Files)
models.
Creating a library of data files with Memory Card functions (Data Files)
settings for various PLC Racks, and
CPU Bus Units.
Storing I/O Comment data within the Memory Card functions
Memory Card. (Symbol Table Files)
Storing operating data (trend and EM File Memory Functions and the
quality data) within the CPU Unit FREAD(700)/FWRIT(701) instruc-
during program execution. tions
Replacing the program without Memory Card functions (Program
stopping operation. Replacement during PLC Operation)
Reading and writing I/0O memory Read/write data files using instruc-
data with a spreadsheet. tions in CSV or text format.
Creating data that can be read with Use the WRITE TEXT FILE instruc-
a text editor. tion (TWRIT(704)).

Text string Performing string processing at the * Easily replacing the program Instructions Refer-

processing PLC which was performed at the onsite ence Manual
host computer previously and reduc- * Operating without a battery (W340)
ing the program load at the host . . . .
computer (operations such as read, t(f)}ombme the Host L'm.( fur)ctlon with
. e text string processing instruc-
insert, search, replace, and i

ions.
exchange).
Performing string processing opera- Replacing the program without stop-
tions such as rearranging text ping operation.
strings. Use the string comparison instruc-
tions and index registers.
Receiving data from external Use the WRITE TEXT FILE instruc-
devices (such as bar code readers) tion (TWRIT(704)).
through serial communications, stor- Combine the protocol macro func-
ing the data in DM, and reading just tion with the text string processing
the required string when it is instructions.
needed.
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Purpose

Function

Reference

Maintenance
and Debugging

Changing the program while it is
being executed.

Use the online editing function from
a Programming Device.

(Several instruction blocks can be
changed with CX-Programmer.)

Sampling I/O Memory data.

* Periodic sampling

* Sampling once each cycle
* Sampling at specified times

Data trace at regular intervals
Data trace at the end of each cycle

Data trace each time that
TRSM(045) is executed

Confirming there are no errors in
instruction execution.

Set the PLC Setup to specify the
desired operating mode at start-up.
(Startup Mode)

Recording the time that power was
turned on, the last time that power
was interrupted, the number of
power interruptions, and the total
PLC on time.

Read the Auxiliary Area words
containing power supply information.

Startup Time: A510 and A511
Power Interruption Time: A512 and
A513

Number of Power Interruptions:
A514

Replacing the program without stop-
ping operation.

Reading the time/date when the
user program was changed.

Reading the time/date when the
parameter area was changed.

Set the PLC Setup so that instruc-
tion errors are treated as fatal errors.
(Instruction Error Operation)

Programming
Manual (W394)

Programming/monitoring the PLC

remotely.

* Programming or monitoring a PLC
on the network through Host Link.

* Programming or monitoring a PLC
through modems.

Host Link — Network Gateway
function

Host Link through modems

Programming/monitoring PLCs in
other networks

Communicate with PLCs up to 2
network levels away through
Controller Link or Ethernet.

2-5 Expanded
System Configu-
ration

Error Process-

Generating a non-fatal or fatal error

Programming

Rack.

CX-Programmer. (Words must be
allocated to Racks in the order that
the Racks are connected.)

ing and Trou- for user-defined conditions. Manual (W394)
bleshooting « Non-fatal errors (Operation contin- — = FAILURE ALARM: FAL(006)
ues.) . SEVERE FAILURE ALARM:
* Fatal errors (PLC operation stops.) FALS(007)
* Not recording user-defined alarms Set the PLC Setup so that user-
and errors in the error log. defined FAL errors are not recorded
in the error log.
Analyzing time and logicinexecu- . FAILURE POINT DETECTION:
tion of an instruction block. FPD(269)
Recording the time/date of errors _ . Usethe error log function. Up to 20
and error details. error records can be stored.
Reading recorded error details.
Other Allocating words in the 1/O Area by Set the first word allocated to Rack | Programming
Functions specifying the first word allocated to by registering the 1/O table from the | Manual (W394)
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Purpose

Function

Reference

Reducing input chattering and the
effects of noise.

B —

Specify the input response times for
Basic 1/0O Units in the PLC Setup.
(Basic I/0 Unit Input Response
Time)

Allocating words in the 1/O Area
freely by specifying the word allo-
cated to a slot.

Set the first word allocated to a slot
by registering the 1/O tables from the
CX-Programmer.

8-4 Allocating
First Words to
Slots

1-8-2 Communications Functions (Serial/Network)

Purpose Protocol: Required Equipment Reference
Monitoring from  RS-232C or RS-422/485 Host Link: 2-5-2 Sys-
the Host Com- Port in the CPU Unit, Serial Commu- |tems
puter nications Board, or Serial Communi-
cations Unit
Host Link communications from the Enclose a FINS command with a
PLC Host Link header and terminator and
issue it from the PLC as a network
communications instruction.
Network communications through Controller Link and Ethernet commu-
RS-232C or RS-422/485 nications are possible through the
Host Link. (Enclose a FINS command
with a Host Link header and termina-
tor and issue it from the PLC as a net-
work communications instruction.)
Network Control system Controller Link: 2-5-3 Com-
Controller Link Unit or Controller Link | munications
Board Network Sys-
Information sys- Ethernet: Ethernet Unit tem
tem
Connectingtoa Creating a custom, user-defined pro- Protocol written in BASIC: ASCII Unit | 2-5-2 Sys-
Standard Serial  tocol tems
Device Creating a simple protocol Protocol Macro:
- Serial Communications Board or
High-speed data exchange Serial Communications Unit
No protocol No protocol:
CPU Unit’'s RS-232C port, ASCII Unit,
or Protocol Macro
Communicating  Direct access NT Link:
with a PT Port in the CPU Unit, Serial Commu-
nications Board, or Serial Communi-
cations Unit
Data Link High capacity or free word allocation Controller Link: Controller Link Unit 2-5-3 Com-
between PLCs munications
ITow capacity and fixed word alloca- PLC Link: PLC Link Unit Network Sys-
tion fern
Data Link between PLC and computer Controller Link:
Controller Link Unit or Controller Link
Board
Message Normal or high capacity Controller Link: Controller Link Unit
communications - - -
between PLCs Information system Ethernet: Ethernet Unit
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Purpose Protocol: Required Equipment Reference
Message Control system Controller Link: 2-5-3 Com-
communications Controller Link Unit or Controller Link | munications
between PLC Board Network Sys-
and computer Information system Ethernet: Ethernet Unit tem
Remote I/0 High-density 1/0 DeviceNet:
between PLC - DeviceNet Master Unit and required
and Slaves Free word allocation Slave Units
Multi-vendor capability
Analog I/O capability
Multi-level architecture
High-speed Remote I/O CompoBus/S:
CompoBus/S Master Unit and
required Slave Units
Remote I/O Slave Rack connection SYSMAC BUS Wired Remote I/O: 2-3 Basic
SYSMAC BUS Master Unit and System Con-
required Slave Units figuration
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1-9

CS1-H Functions Arranged by Purpose

Purpose

Function

Increas-
ing
speed

Reducing the cycle time and improving
communications responsiveness.

* Fast large-scale data exchange with the
host is needed even though the PLC
program is very large.

* Consistently timed data exchange with
SCADA software is needed.

* Fast message communications and control

are required between distributed PLCs.

It is necessary to minimize the effects on

the cycle time of future system expansion

or increases in communications.

Use the Parallel Processing Mode with Synchronous Memory
Access or Parallel Processing Mode with Asynchronous Mem-
ory Access.

Using parallel processing enables the following savings.

For example, if the program consists of basic instructions with a
cycle time of approximately 10 ms and one Ethernet Unit is
being used, the cycle time will be reduced to approximately
90% of the time for the normal mode. and the peripheral servic-
ing time will be reduced to approximately 40% of the time for
the normal mode.

When using parallel processing mode, it is
necessary to maintain concurrency
between I/O memory data accessed for
instruction execution and from communica-
tions (for data larger than one word).

Use the Parallel Processing Mode with Synchronous Memory
Access.

When using parallel processing mode, it is
not necessary to maintain concurrency
between I/O memory data accessed for
instruction execution and from communica-
tions (for data larger than one word).

Use the Parallel Processing Mode with Asynchronous Memory
Access.

Giving higher priority to communications
response than the cycle time. (For example,
to give priority to the read/write response of
CPU Unit data from SCADA software for
process control).

The response of peripheral servicing can be adjusted by using
the following modes (listed in order from highest response):

Parallel Processing Mode with Asynchronous Memory Access,
Peripheral Servicing Priority Mode (with a long instruction exe-
cution cycle), Parallel Processing Mode with Synchronous
Memory Access, Normal Mode

Minimizing cycle time fluctuations and main-
taining consistent I/O response even when
extensive table data and text string data is
being processed

Table data processing and text string processing, which often
require time, can be set in the PLC Setup so that they are pro-
cessed in the background. The default is for no background
execution. (For background execution, time slicing is used to
separate processing over several cycles.)

If background execution is used, the effect on the cycle time
can be limited to 4% or less (PLC Setup default setting).

Improving data link response with a long
cycle time (Controller Link or SYSMAC LINK)

The CPU BUS UNIT I/O REFRESH instruction (DLNK(226))
can be used at one or more locations in the ladder program.
This enables refreshing data links for specified Controller Link
or SYSMAC LINK Units, whenever necessary, as well as during
the I/0 refresh period. (The actual data that is refreshed
depends on the communications cycle time.)

Improving DeviceNet remote I/O response

The CPU BUS UNIT I/O REFRESH instruction (DLNK(226))
can be used in the ladder program. This enables refreshing
remote I/O for DeviceNet Units, whenever necessary, as well
as during the I/O refresh period. (The actual data that is
refreshed depends on the communications cycle time.)

Improving the response of protocol macro
data transfers for Serial Communications
Units

The CPU BUS UNIT I/O REFRESH instruction (DLNK(226))
can be used at one or more locations in the ladder program.
This enables refreshing data transferred for protocol macros
executed by Serial Communications Units, whenever neces-
sary, as well as during the 1/O refresh period. (The actual data
that is refreshed depends on the communications cycle time.)

Immediately refreshing status data and other
words allocated to CPU Bus Units in the CIO
Area whenever necessary (including Ether-
net Units, Serial Communications Units,
Controller Link Units, etc.)

The CPU BUS UNIT I/O REFRESH instruction (DLNK(226))
can be used at one or more locations in the ladder program.
This enables refreshing words allocated to CPU Bus Units in
the CIO Area (25 words) whenever necessary, in the same way
that the IORF instruction is used for other Units.
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Purpose Function
Increas- | Using more tasks Define interrupt tasks as cyclic tasks (called “extra cyclic
ing tasks”).
structure [ Reducing the cycle time even with structured | Use shared index and data registers.
programs using many tasks
Using the same index or data registers in dif-
ferent tasks without saving and loading regis-
ter contents
Initializing processing when a task is started | Use the Task Start Flags.
Using standard processing shared by more | Use a global subroutine (GSBN to GRET) in interrupt task
than one task number O.
User function blocks (FBs).
Standardization and program structure based | Increase speed using subroutine instructions (SBS, SBN, and
on subroutines RET) and global subroutine instructions (GSBS, GSBN, and
GRET)
Protecting programs so that other people Read protection for entire program
cannot read them Task read protection
Function block protection
Special | Displaying floating-point decimal data on a Use the FLOATING- POINT TO ASCI! instruction (FSTR(448)).
applica- |PT Use function blocks (FBs).
tions

Using text string data from measurement
devices in calculations

Use the ASCII TO FLOATING-POINT instruction (FVAL(449)).
Use function blocks (FBs).

Performing high-precision positioning, e.g.,
for XY tables

Use the Double-precision Floating-point instructions.

Managing information on workpieces flowing
on a conveyer in realtime in table form, e.g.,
when workpieces are added or removed from
the conveyor during processing

Use the stack instructions.

STACK DATA READ, STACK DATA OVERWRITE, STACK DATA
INSERT, and STACK DATA DELETE (Operate on a specified
element in the stack.)

STACK SIZE READ (Counts the number of elements in the
stack.)

Performing high-precision linear approxima-
tions, e.g., converting a level meter reading in
mm to a capacity value in liters according to
the shape of a tank

Use the ARITHMETIC PROCESS instruction (unsigned 16-bit
binary/BCD data, signed 16/32-bit binary data, or single-preci-
sion floating-point data can be used for line data).

Autotuning PID constants (particularly to
automatically tune PID constants and start
the system faster when using multiloop PID)

Use the PID CONTROL WITH AUTO TUNING instruction.

Saving and loading execution results (e.g.,
from comparison instructions) at different
locations in a task or in different tasks

Use the SAVE CONDITION FLAGS (CCS) and LOAD CONDI-
TION FLAGS (CCL) instructions to save the current status of
the Condition Flags or load the previous status.

Using a CVM1/CV-series program containing
real I/O memory addresses in a CS-series
CPU Unit

Use the CONVERT ADDRESS FROM CV (FRMCV) instruc-
tion.

Using 1/0 memory tables containing
CVM1/CV-series real /O memory addresses
(e.g., to return the data to a CVM1/CV-series
CPU Unit after processing by the CS-series
CPU Unit).

Use the CONVERT ADDRESS TO CV (TOCV) instruction.

Disabling power interruptions during specific
regions of the program

Create program sections for which power interrupts have been
disabled with the DI and El instructions (set A530 to A5A5 hex).
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Purpose

Function

Debug-
ging and
mainte-

Simulating errors in the CPU Unit when
debugging the system, e.g., to check error
messages displayed on a PT

Use FAL/FALS to simulate fatal and nonfatal system errors.

nance

Backing up CPU Unit data and internal from
other Units, such as DeviceNet Units and
Serial Communications Units/Boards.

Use the simple backup operation, which includes data from
specific Units/Boards.

Finding errors occurring when creating 1/0

tables

Reference the 1/O Table Error Flags in A261.

Using battery-free operation (ROM operation)
without a Memory Card

Use the automatic program/parameter area backup function to
flash memory in the CPU Unit.

Starting CPU Unit operation without waiting
for Units/Boards with comparatively long
power-ON startup times to complete startup

processing.

Units/Boards).

Use the startup condition settings (allowing the CPU Unit to
startup immediately in RUN or MONITOR mode even when
startup processing has not been completed for other

1-10 Comparison of CS-series PLCs and C200HX/HG/HE

Operation
Operation of the CS-series PLCs differs from that of the C200HX/HG/HE
PLCs in several basic points, which are outlined in the following table. Refer to
Appendix A PLC Comparison in the CS/CJ Series Programming Manual
(W394) for differences between the CJ-series, CS-series, C200HX/HG/HE,
CQM1H, and CV-series PLCs.
Iltem C200HX/HG/HE PLCs CS-series PLCs
Program Single program vs. | The program is executed as a single | In CS-series PLCs, the program is divided into
Structure multiple tasks unit each cycle. tasks (cyclic tasks) that are executed in order
Interrupt programs are executed as | when they are enabled. Interrupt programs are
subroutines with subroutine num- also entered as tasks (interrupt tasks).
bers 00 to 15 (/O interrupts) and 99 | The operation of a CS-series PLC is the same
(scheduled interrupt). as a C200HX/HG/HE PLC when just one cyclic
Both I/O interrupt (up to 16) and task (or extra cyclic task) is enabled.
scheduled interrupt (just 1) pro- CS-series PLCs support up to 32 cyclic tasks,
grams are supported. 32 1/0 interrupt tasks, 2 scheduled interrupt
tasks, 1 power OFF interrupt task, and 256
external interrupt tasks.
With the CS1-H CPU Units, up to 255 interrupt
tasks can be defined as cyclic tasks (called
“extra cyclic tasks’). Thus, up to 288 extra cyclic
tasks can be created (including normal cyclic
tasks and extra cyclic tasks).
I/O alloca- |I/O Table Registra- |1/O allocation is determined solely  |In CS-series PLCs, word allocation doesn'’t
tion tion is supported in | by the slot location of Basic I/O depend only on slot position, and it isn’'t neces-
CS-series PLCs. Units and the unit number settings | sary to allocate words to an empty slot. If a Unit
on Special I/O Units. IR Area words | requires several words, those words can be allo-
are automatically allocated to I/O cated.
Units and Special I/O Units without | yhen a CS-series PLC is being used, the 1/O
performing the /O Table Registra- | Taple Registration operation must be executed.
tion operation. If it isn’t executed, the CPU Unit won’t recognize
(The I/O Table Registration opera- | each Basic I/O Unit, Special I/O Unit, and CS-
tion is used to prevent Units from series CPU Bus Unit that has been installed.
being installed in the wrong slots.)
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Item C200HX/HG/HE PLCs CS-series PLCs
Data Areas [CIO [1/O Area IR 000 to IR 029, CIO 0000 to CIO 0319 (CIO 0000 to CIO 0999
Area IR 300 to IR 309 can be set if the first word on the Rack is set.)

(Unlike the CS Series, word alloca- | (Unlike the C200HX/HG/HE PLCs, word alloca-
tion is fixed.) tion is flexible.)

C200H IR 030 to IR 049, None

Group-2 IR 330 to IR 341 (These words are allocated in the I/0 Area.)

High-den- | (These words are allocated to

sity 1/0 Unit | G200H Group-2 High-density /0

andB7A | ynits.)

Interface

Unit Area

Special /0 |IR 100 to IR 199, CIO 2000 to CIO 2959

Unit Area IR 400 to IR 459

DeviceNet |IR 050 to IR 099 DeviceNet Area:

Area and IR 350 to IR 399 CIO 0050 to CIO 0099,

SYSMAC | (Can be used as the DeviceNet CIO 0350 to CIO 0399

BUS Area | Area or SYSMAC BUS Area, but not | SYSMAC BUS Area:
both.) CIO 3000 to CIO 3079

PLC Link SR 247 to SR 250 (in SR Area) CIO 0247 to CIO 0250 and A442

Words

Optical I/0 | Optical I/0O Unit and I/O Terminal I/O Terminal Area:

Unitand I/O | Area: IR 200 to IR 231 CIO 3100 to CIO 3131

Terminal

Area

Work/Inter- | Work Areas: Internal 1/O Area:

nal I/0 Area | IR 310 to IR 329, IR 342 to IR 349, |CIO 1200 to CIO 1499

and IR 460 to IR 511

ClO 3800 to CIO 6143

Work Area (WR) None Work Area: W000 to W511
(No new functions will be assigned to this area
in future CPU versions; this area has been set
aside for use as work words and bits.)
Temporary Relay | TR 00to TR 07 TRO0to TR 15

Area (TR)

Holding Relay Area

HR 00 to HR 99

H 000 to H 511

(HR)

Special Relay Area | Special Relay Area:

(SR) SR 236 to SR 255,
SR 256 to SR 299

Auxiliary Relay Auxiliary Relay Area:

Area (AR) AR 00 to AR 27

Auxiliary Area:
A 000 to A 959

Link Relay Area

(LR)

Link Relay Area: LR 00 to LR 63

Link Area: CIO 1000 to CIO 1199

DM Area

DM 0000 to DM 6143 (Normal DM):
Words in this range can be read and
written by instructions and Program-
ming Devices, although DM 6000 to
DM 6030 are used for the Error Log
and DM 1000 to DM 2599 are used
by Special I/O Units.

DM 6144 to DM 6655 (Fixed DM):
Words in this range are read-only for
instructions and can be read or writ-
ten by Programming Devices.

DM 6550 to DM 6559 and DM 6600
to DM 6655 are used for the PLC
Setup. The Programming Console
can be used to convert up to 3,000
words from the user program area
(UM) to Fixed DM words (DM 7000
to DM 9999).

D00000 to D32767

D20000 to D29599 are used by Special I/0
Units, D30000 to D31599 are used by CS-series
CPU Bus Units, and D32000 to D32099 are
used by Inner Boards.

The Error Log is stored in A100 to A199 and the
PLC Setup is stored in the Parameter Area (not
a part of /O Memory).
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ing

Item C200HX/HG/HE PLCs CS-series PLCs
Data EM Area EM 0000 to EM 6143 E00000 to E32767
Areas, (3 banks max., 16 banks max. for (13 banks max.)
continued ZE-version PLCs) Regular instructions can access data in the cur-
Basically, those EM Area instruc- rent bank or any other bank.
tions access the current bank, which | part of the EM Area can be converted for use as
can be changed. file memory.
Timer Area Timer/Counter Area: TOO0O00 to T4095
Counter Area T/C 000 to T/C 511 C0000 to C4095
(Timers and counters share the (Timer and counter numbers are independent.)
same numbers.)
Task Flag Area None TKOO to TK31
Index Registers None IR0 to IR15
Data Registers None DRO to DR15
Flags and | Arithmetic Flags Part of the SR Area Condition Flags:
Clock (such as ER, EQ, In the CS Series, these Flags are in a separate
Pulses and CY) area and are specified by labels rather than
addresses. With the CX-Programmer, these are
specified using global symbols, such as “P_ER”
and “P_EQ. With a Programming Console, they
are specified using “ER,” “=,” etc.
Clock pulses Part of the SR Area Clock Pulses:
In the CS-series PLCs these pulses are in a
separate area and are specified by labels such
as “P_1s” and “P_0_1s” rather than addresses.
PLC Setup | C200HX/HG/HE: The PLC Setup is stored in the DM | In the CS Series, the PLC Setup isn’t stored in
DM Area Area (DM 6550 to DM 6559 and the DM Area, but a separate area (the Parame-
CS: Special Area | DM 6600 to DM 6655), so PLC ter Area) which isn’t a part of I/O memory. The
Setup settings are made directly by | PLC Setup is edited with CX-Programmer in a
specifying DM addresses. table format and user-friendly dialogue. Individ-
ual PLC Setup addresses can also be edited
with a Programming Console.
Instruction | Up-differentiation | Supported Supported
variations Including LD NOT, AND NOT, and OR NOT for
CS1-H CPU Units.
Down-differentia- Supported Supported for LD, AND, OR, RSET, and SET
tion Including LD NOT, AND NOT, and OR NOT for
CS1-H CPU Units.
Immediate refresh- | Not supported Supported for LD, LD NOT, AND, AND NOT, OR,

OR NOT, OUT, OUT NOT, RSET, SET, KEEPR,
DIFU, DIFD, CMP, CPS, and MOV

Up-differentiation
and immediate
refreshing

Not supported

Supported for LD, LD NOT, AND, AND NOT, OR,
OR NOT, RSET, SET, and MOV

Down-differentia-
tion and immediate
refreshing

Not supported

Supported for LD, LD NOT, AND, AND NOT, OR,
OR NOT, RSET, and SET

Instruction operand data format

Basically operands are specified in
BCD. In XFER(070), for example,
the number of words is specified in
BCD (0001 to 9999).

Basically operands are specified in binary. In
XFER(070), for example, the number of words is
specified in binary (0001 to FFFF or 1 to 65,535
decimal).

Specifying operands requiring
multiple words

If an operand requiring multiple
words is specified at the end of an
area so that there are not enough
words left in the area for the oper-
and, the instruction will not be exe-
cuted and the Error Flag will turn
ON.

If an operand requiring multiple words is speci-
fied at the end of an area so that there are not
enough words left in the area for the operand,
the instruction can be executed and the Error
Flag will not turn ON. The program, however, is
checked when transferred from the CX-Pro-
grammer to the CPU Unit and cannot be trans-
ferred with incorrect operand specifications.
Such programs also cannot be read from the
CPU Unit.
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Item

C200HX/HG/HE PLCs

CS-series PLCs

Instructions

Sequence Input

Up and down-differentiated ver-
sions of LD, AND, and OR are not
supported.

TST and TSTN not supported.

Up and down-differentiated versions of LD, AND,
and OR are supported.

TST and TSTN supported.

Sequence Output

SETA and RSTA not supported.

SETA and RSTA supported.

With the CS1-H CPU Units, bit addresses can
be specified in the DM and EM areas using
OUT, SET, and RSET.

Sequence Control

CJP and CJPN not supported.

CJP and CJPN supported.

Timer/Counter

TIML, MTIM, TMHH, and CNR not
supported.

TIML, MTIM, TMHH, and CNTR supported.

Comparison

Input Comparison Instructions not
supported.

Input Comparison Instructions supported. ZCP
and ZCPL supported for CS1-H CPU Units.

Data Movement

MOVL, MVNL, and XCGL not sup-
ported.

MOVL, MVNL, and XCGL supported.

Data Shift NSFL/NSFR, NASL/NASR, NSFL/NSFR, NASL/NASR, NSLL/NSRL,
NSLL/NSRL, ASLL/ASRL, ASLL/ASRL, ROLL/RORL, RLNC/RRNC, and
ROLL/RORL, RLNC/RRNC, and RLNL/RRNL supported.
RLNL/RRNL not supported. ASFT can be executed in the background for

CS1-H CPU Units.

Increment/Decre- ++, ++L, ——, ——L, ++BL, and - -BL | ++, ++L, — —, — -L, ++BL, and — —BL supported.

ment not supported.

Symbol Math The same in both series.

Conversion SIGN, BINS, BCDS, BISL, and SIGN, BINS, BCDS, BISL, and BDSL sup-
BDSL not supported. ported.

Logic ANDL, ORWL, XORL, XNRL, and | ANDL, ORWL, XORL, XNRL, and COML sup-
COML not supported. ported.

Special Math ROTB not supported. ROTB supported.

SAVE CONDITION FLAGS (CCS) and LOAD
CONDITION FLAGS (CCL) supported by CS1-
H CPU Units.

Floating-point Math

Not supported.

Supported.

Floating-point math, floating-point to/from ASCII
conversions, and double-precision floating-point
math supported by CS1-H CPU Units.

Table Data Pro-
cessing

SSET, PUSH, LIFO, and FIFO not
supported.

SSET, PUSH, LIFO, and FIFO supported.
Stack insertions/deletions/replacements and
stack counts supported by CS1-H CPU Units.

Background execution of SRCH, SWAP, MAX,
MIN, SUM, and FCS supported by CS1-H CPU
Units.

Data Control

SCL2 and SCL3 not supported.

SCL2 and SCL3 supported.

PID with autotuning supported by CS1-H CPU
Units.

Subroutines

The same in both series.

Global subroutines (GSBS, GSBN, and GRET)
supported by CS1-H CPU Units.

Interrupt Control

Interrupts controlled using one
instruction (INT).

Interrupts controlled using CLI, MSKS, and
MSKR.
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Item C200HX/HG/HE PLCs | CS-series PLCs
Instruc- Step The same in both series, although the specified control bit must be in the WR Area in
tions, con- CS-series PLCs.
tinued I/O Units TKY, HKY, DSW, and CMCR TKY, HKY, DSW, and CMCR not supported.
supported. CPU BUS UNIT I/0O REFRESH (DLNK(226))
supported by CS1-H CPU Units.
Network CMND not supported. CMND supported.
File Memory Not supported. Supported.
Display LMSG (32-character message MSG (32-character message display) available,
display) supported. but only 16 characters displayed on a Program-
ming Console.
Clock CADD, CSUB, and DATE not CADD, CSUB, and DATE supported.
supported.
Debugging The same in both series.

Failure Diagnosis

The same in both series.

Not storing user-defined FAL errors in the error
log supported by CS1-H CPU Units.

FAL/FALS error simulation supported by CS1-H
CPU Units.

Special XDMR and IEMS supported. SCAN not available
Block Programming | Not supported. Supported.
Text String Pro- Not supported. Supported.

cessing Background execution supported by CS1-H
CPU Units.
Task Control Not supported. Supported.

I/O Comment storage

A Programming Device can be used
to divide the UM Area (user program
memory area) into a program area,
I/0 comment area, and Expansion
DM area. I/O comments can be
stored in that I/O comment area.

In the CS-series PLCs, I/O comments can be
stored in Memory Cards or EM file memory as
variable files.

Battery installation

A battery is installed in the CPU Unit
when it is shipped from the factory.

The battery is not installed when a CS1 CPU
Unit is shipped from the factory. Install the pro-
vided battery before using the PLC.

A battery is installed in a CS1-H CPU Unit when
it is shipped from the factory, the same as it is
for a C200HX/HG/HE CPU Unit.

Clock function

The internal clock is set when the
PLC is shipped from the factory.

When the battery is installed in a CS1 CPU Unit,
the clock will begin from an arbitrary value. Set
the clock with a Programming Device or the
DATE(735) instruction.

The internal clock is set when a CS1-H CPU
Unit is shipped from the factory, the same as it is
for a C200HX/HG/HE CPU Unit.

Memory
Cards and
Memory
Cassettes

I/O Memory

All of I/O Memory can be saved to
an EEPROM Memory Cassette by
turning ON a control bit in the SR
Area. A Programming Device (other
than a Programming Console) can
be used to read the data back from
the Memory Cassette.

Any range of I/O Memory can be saved as a file
in a Memory Card (flash ROM) or EM file mem-
ory with a Programming Device (including Pro-
gramming Consoles) or the instruction provided
for this operation. (With the -EV1 or higher CS1
CPU Units and all CS1-H CPU Units, these files
can also be saved in CSV or text format.) A Pro-
gramming Device or instruction can be used to
read the data from file memory. These opera-
tions can also be performed with FINS com-
mands.
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Item C200HX/HG/HE PLCs CS-series PLCs
Memory User program The entire program can be saved to | The entire program can be saved as a file in a
Cards and an EEPROM Memory Cassette by | Memory Card (flash ROM) or EM file memory
Memory turning ON a control bit in the SR with a Programming Device (including Program-
Cassettes Area. A Programming Device (other | ming Consoles) or the instruction provided for
than a Programming Console) can | this operation. A Programming Device or
be used to read the data back from |instruction can be used to read the program
the Memory Cassette. back from file memory.
A standard EPROM Writer can be | These operations can also be performed with
used to save the entire program to | FINS commands.
an EPROM Memory Cassette. A The PLC can be set to automatically read the
Programming Device can be used to | entire program from the Memory Card when the
read the data back from the Memory | PLC is turned on.
Cassette. With the -EV1 or higher, it is also possible to
The PLC can be set to automatically | read (i.e., replace) the entire user program from
read the entire program from the the Memory Card during PLC operation.
Memory Cassette (EEPROM or
EPROM) when the PLC is turned
on.
Serial com- | Mode | Peripheral | Host link, customer (Programming | Host Link, peripheral bus, NT Link (1:N), (Pro-
munica- port Console and peripheral bus are gramming Console is automatically recognized.)
tions automatically recognized.) Custom protocols are not possible for the
(pe:lphgg peripheral port.
P20 Lorts) RS-232C | Host Link, NT Link (1:1), NT Link | Host Link, peripheral bus, NT Link (1:N), custom
port (1:N), custom, 1:1 link master, 1:1 | 1.1 Jinks and Programming Console are not sup-
link slave ported for the RS-232C port.
Baud | Peripheral |2,400/4,800/9,600/19,200 bps 300/600/1,200/2,400/4,800/9,600/
rate | port 19,200/38,400/57,600/115,200 bps
RS-232C Baud rates of 38,400/57,600/ 115,200 bps are
port not standard for RS-232C. Your computer may

not support these speeds. Use slower baud
rates if necessary.

Interrupt control modes

There are two interrupt modes in
C200HX/HG/HE PLCs: normal inter-
rupt mode and high-speed interrupt
mode.

Normal Interrupt Mode:

In this mode, the interrupt is not exe-
cuted until the current process (Host
Link servicing, Remote 1/O servic-
ing, Special /0 Unit servicing, or
execution of an instruction) is com-
pleted.

High-speed Interrupt Mode:

In this mode, the interrupt stops the
current process (Host Link servic-
ing, Remote 1/O servicing, Special
I/0O Unit servicing, or execution of an
instruction) and executes the inter-
rupt immediately.

CS-series PLCs operate in high-speed interrupt
mode only. If an interrupt occurs during periph-
eral servicing, I/O refreshing, or execution of an
instruction, that process will be stopped immedi-
ately and the task will be executed instead.

With CS1-H CPU Units, interrupt processing will
also wait for completion of the BLOCK TRANS-
FER (XFER), BLOCK SET (BSET), and BIT
COUNTER (BCNT) instructions.
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Item

C200HX/HG/HE PLCs

CS-series PLCs

CPU processing mode

Normal Mode only (including
instruction execution followed by I/O
refreshing and peripheral servicing)

Peripheral servicing include servic-
ing the RS-232C port, Host Link,
peripheral bus, and Communica-
tions Units (e.g., Controller Link
Units).

CS1 CPU Units: Normal Mode or Peripheral
Servicing Priority Mode

CS1-H CPU Units: Normal Mode, Parallel Pro-
cessing Mode with Asynchronous Memory
Access, Parallel Processing Mode with Synchro-
nous Memory Access, or Peripheral Servicing
Priority Mode (Parallel processing executes
peripheral servicing in parallel with instruction
execution and I/O refreshing.)

Startup mode

RUN mode was entered if the Star-
tup Mode was set in the PLC Setup
to 00: Switch Setting on Program-
ming Console and the CPU Unit was
started without a Programming Con-
sole connected.

A CS1 CPU Unit will startin PROGRAM mode if
the Startup Mode is set in the PLC Setup to
PRCH: Switch Setting on Programming Console
(default setting) and the CPU Unit is started
without a Programming Console connected.

A CS1-H CPU Unit will start in RUN mode under
the same conditions.

1-11 Checking the Package

Check to be sure that the CPU Unit and Battery Unit are in good shape with-

CS1-H CPU Units

CS1 CPU Units
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out any damage.

/

CPU Unit

/

CPU Unit

—

Note The CS1W-BATO1 will already be installed in the CPU Unit.

One CS1W-BATO01 Battery is packed
separately in the same container.

Note The Battery Set is required to backup the user program in the RAM memory,

the contents of the PLC Setup, the I/O memory holding areas, etc., when the

power supply is turned OFF.
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1-12 Initial Setup for CS1 CPU Units

Before using a CS1 CPU Unit, you must install the Battery Set in the CPU Unit
using the following procedure.

Note A Battery is installed to a CS1-H CPU Unit when it is shipped from the factory.
There is no need to clear memory or set the time.

Battery Installation

1,2,3... 1. Insert a flat-blade screwdriver in the small gap at the bottom of the battery
compartment and flip the cover upward to open it.
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2. Hold the Battery Set with the cable facing outward and insert it into the bat-
tery compartment.

Battery compartment

¥
P

iy

IH
£l

\,.--

3. Connect the battery connector to the battery connector terminals. Connect
the red wire to the top and the black wire to the bottom terminal. There are
two sets of battery connector terminals; connect the battery to either one.
It does not matter whether the top terminals or bottom terminals are used.

Battery connector terminals
(Connect to either set of terminals.)

4. Fold in the cable and close the cover.
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Clearing Memory

After installing the battery, clear memory using the memory clear operation to
initialize the RAM inside the CS1 CPU Unit.

Programming Console
Use the following procedure from a Programming Console.

~EAEEEEOE0) =

Clearing Errors

Note You cannot specify more than one cyclic task when clearing memory from a

Note

Programming Console. You can specify one cyclic task and one interrupt task,
or one cyclic task and no interrupt task. Refer to 4-2 Examples for more infor-
mation on the memory clear operation. Refer to SECTION 6 DIP Switch Set-
tings and SECTION 11 Troubleshooting for more information on tasks.

CX-Programmer

Memory can also be cleared from the CX-Programmer. Refer to the CX-Pro-
grammer Operation Manual for the actual procedure.

After clearing memory, clear any errors from the CPU Unit, including the low
battery voltage error.

Programming Console
Use the following procedure from a Programming Console.

Initial display — FUN MON [

(Displayed error will be cleared.)

]

(Returns to the initial display.)

MON
ON

CX-Programmer

Errors can also be cleared from the CX-Programmer. Refer to the CX-Pro-
grammer Operation Manual for the actual procedure.

When an Inner Board is mounted, an Inner Board routing table error may con-
tinue even after you have cancelled the error using the CX-Programmer.
(A42407 will be ON for a Serial Communications Board.) If this occurs, either
reset the power or restart the Inner Board, then cancel the error again.
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1-13 Using the Internal Clock

Key Sequence

76

The internal clock of a CS1 CPU Unit is set to “00 year, 01 month, 01 day (00-
01-01), 00 hours, 00 minutes, 00 seconds (00:00:00), and Sunday (SUN)”
when the Battery Set is mounted in the CPU Unit.

When using the internal clock, turn ON the power supply after mounting the
Battery Set and 1) use a Programming Device (Programming Console or CX-
Programmer) to set the clock time, 2) execute the CLOCK ADJUSTMENT
(DATE) instruction, or 3) send a FINS command to start the internal clock from
the correct current time and date.

The Programming Console operation used to set the internal clock is shown
below.

Initial display

0 e o B Y S o i [ o

H

Specify: Yr Mo Day Hr Min S

?
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Specifications Section 2-1
2-1 Specifications
2-1-1 CPU Unit Specifications

CPU Unit Comparison

CS1-H CPU Units

CPU CS1H- CS1H- CS1H- CS1H- CS1H- CS1G- CS1G- CS1G- CS1G-
CPU67H | CPU66H | CPU65H | CPU64H | CPU63H | CPU45H | CPU44H | CPU43H | CPU42H
1/0 bits 5120 1280 960
User program 250K 120K 60K 30K 20K 60K 30K 20K 10K
memory (steps)
Data memory 32K words
Extended data 32K words |32K words |32K words |32K words x 1 bank 32K words |32K words x 1 bank
memory Xx 13 banks |x 7 banks |x 3 banks EO_00000 to E0_32767 |X 3 banks E0_00000 to EQ_32767
E0_00000 |EO0_00000 |EO0_00000 E0_00000
to to to to
E6_32767 |E6_32767 |E2_32767 E2_32767
Func- |Maxi- 1024 1024 1024 1024 128 1024 1024 128 128
tion mum No.
blocks |of defini-
tions
Maxi- 2048 2048 2048 2048 256 2048 2048 256 256
mum No.
of
instances
Flash |Total 2048 2048 1280 1280 1280 1280 704 704 704
mem- |(Kbytes)
ory for FB
(Unit |program
ver- memory,
sion com-
4.0 or [ment
later ([files,
(See |program
note.)) |index
files, and
symbol
tables
Current 0.82Aat5V DC 0.78 Aat5VvV DC
consumption
Connector One RS-232C Connector (Plug: XM2A-0901, Hood: XM2S-0911-E) provided with CPU Unit as standard
(provided)

Note The values displayed in the table are valid when a CPU Unit with unit version
4 or later is combined with CX-Programmer 7.0 or higher.

The following table shows the flash memory capacities for CPU Units with unit version 3.

CPU CS1H- | CS1H- | CS1H- | CS1H- CS1H- | CS1G- | CS1G- | CS1G- | CS1G-
CPU67H | CPU66H | CPU65H | CPU64H | CPU63H | CPU45H | CPU44H | CPU43H | CPU42H

Flash memory | FB program 1664 1664 1024 512 512 1024 512 512 512
(unit version 3) | memory (Kbytes)

Comment files 128 128 64 64 64 64 64 64 64

(Kbytes)

Program index 128 128 64 64 64 64 64 64 64

files (Kbytes)

Symbol tables 128 128 128 64 64 128 64 64 64

(Kbytes)
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Section 2-1

CS1 CPU Units

CPU CS1H- CS1H- CS1H- CS1H- CS1H- CS1G- CS1G- CS1G- CS1G-
CPU67- CPU66- CPUG65- CPU64- CPU63- CPU45- CPU44- CPUA43- CPU42-
EV1 EV1 EV1 EV1 EV1 EV1 EV1 EV1 EV1
I/0 bits 5120 1280 960
User 250K 120K 60K 30K 20K 60K 30K 20K 10K
program
memory
(steps)
(See note.)
Data 32K words
memory
Extended 32K words | 32K words | 32K words | 32K words | Not sup- 32K words | 32K words | Not sup- Not
data x 13 banks |[x 7 banks |x3banks [x 1 bank ported x 3 banks |x 1 bank ported supported
memory EO0_00000 |EO_00000 |EO_00000 |EO_00000 EO0_00000 |EO_00000
to to to to to to
E6_32767 |E6_32767 |E2_32767 |EO0_32767 E2_32767 |EO0_32767

Current con- | 1.10 Aat5V DC 0.95Aat5VDC
sumption
Connector | One RS-232C Connector (Plug: XM2A-0901, Hood: XM2S-0911-E) provided with CPU Unit as standard
(provided)

Note

Common Specifications

The number of steps in a program is not the same as the number of instruc-
tions. For example, LD and OUT require 1 step each, but MOV(021) requires
3 steps. The program capacity indicates the total number of steps for all
instructions in the program. Refer to 10-5 Instruction Execution Times and
Number of Steps for the number of steps required for each instruction.

Item

Specification

Reference

Control method

Stored program

1/0 control method

Cyclic scan and immediate processing are both possible.

Programming

Ladder diagram

CPU processing mode

CS1-H CPU Units: Normal Mode, Parallel Processing Mode
with Asynchronous Memory Access, Parallel Processing

Mode with Synchronous Memory Access, or Peripheral Ser-
vicing Priority Mode
CS1 CPU Units, Pre-version: Normal Mode only
CS1 CPU Units, Version 1 or higher: Normal Mode or Periph-
eral Servicing Priority Mode

Instruction length

1 to 7 steps per instruction

Steps and number of
steps per instruction:
10-5 Instruction Execu-
tion Times and Num-
ber of Steps

Ladder instructions

Approx. 400 (3-digit function codes)

Execution time

CS1-H CPU Units:

Instruction execution

Basic instructions:  0.02 ps min. times: 10-5 Instruction
Special instructions: 0.06 us min. Execution Times and
CS1 CPU Units: Number of Steps
Basic instructions:  0.04 ps min.
Special instructions: 0.12 us min.
Overhead processing time CS1-H CPU Units:
Normal mode: 0.3 ms min.
Parallel processing: 0.2 ms min.
CS1 CPU Units:
0.5 ms min.

Number of Expansion Racks

7 max. (C200H Expansion I/O Racks: 3 max.)

Expansion Racks:
2-3-3 Expansion Racks
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Item Specification Reference
Number of tasks 288 (cyclic tasks: 32, interrupt tasks: 256) Tasks:

Note Cyclic tasks are executed each cycle and are con-
trolled with TKON(820) and TKOF(821) instructions.

Note The following 4 types of interrupt tasks are supported.

Power OFF interrupt tasks: 1 max.
Scheduled interrupt tasks: 2 max.
I/O interrupt tasks: 32 max.
External interrupt tasks: 256 max.

Interrupt types

Scheduled Interrupts:

Interrupts generated at a time scheduled by the CPU Unit's
built-in timer.

I/O Interrupts:

Interrupts from Interrupt Input Units.

Power OFF Interrupts:
Interrupts executed when the CPU Unit’s power is turned
OFF.

External I/O Interrupts:
Interrupts from the Special I/O Units, CS-series CPU Bus
Units, or the Inner Board.

Calling subroutines from more
than one task

CS1-H CPU Units: Supported.
CS1 CPU Units: Not supported

Programming Manual
(W394): 1-4 Programs
and Tasks
Programming Manual
(W394): Section 4:
Tasks

Function blocks (CPU Units
with unit version 3.0 or later
only)

Languages in function block definitions: ladder programming,
structured text

CX-Programmer Ver.
7.1 CS/CJ Series
Operation Manual
Function Blocks (W447)
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Item Specification Reference
Cio I1/0 Area 5,120: CIO 000000 to CIO 031915 (320 words from CIO Inputand |The CIO
(Core 0000 to CIO 0319) output Area can
I/0) The setting of the first word can be changed from the default bits: 9-4 be used as
Area (CIO 0000) so that CIO 0000 to CIO 0999 can be used. CIO Area mOfg_tb'tS if
I/O bits are allocated to Basic I/O Units, such as CS-series noet ulsségre
Basic 1/0 Units, C200H Basic I/O Units, and C200H Group-2 as shown
High-density I/O Units. here.
C200H DeviceNet 1,600 (100 words): 9-5 C200H
Area Outputs: CIO 005000 to CIO 009915 (words CIO 0050 to DeviceNet
CIO 0099) Area
Inputs: CIO 035000 to CIO 039915 (words CIO 0350 to
CIlO 0399)
C200H DeviceNet Area bits are allocated to Slaves according
to C200HW-CRW21-V1 DeviceNet Unit remote 1/O communi-
cations.
PLC Link Area 80 bits (5 words): CIO 024700 to CIO 025015 (words 9-7 PLC
CIO 0247 to CIO 0250 and CIO A442) Link Area
When a PLC Link Unitis used in a PLC Link, use these bits to
monitor PLC Link errors and the operating status of other
CPU Units in the PLC Link.
Link Area 3,200 (200 words): CIO 10000 to CIO 119915 (words CIO 9-8 Data
1000 to CIO 1199) Link Area
Link bits are used for data links and are allocated to Units in
Controller Link Systems and PLC Link Systems.
CPU Bus Unit Area 6,400 (400 words): CIO 150000 to CIO 189915 (words CIO | 9-9 CPU
1500 to CIO 1899) Bus Unit
CS-series CPU Bus Unit bits store the operating status of Area
CS-series CPU Bus Units.
(25 words per Unit, 16 Units max.)
Special I/0 Unit Area | 15,360 (960 words): CIO 200000 to CIO 295915 (words CIO | 9-11 Spe-
2000 to CIO 2959) cial I/O
Special /O Unit bits are allocated to CS-series Special /0 | Unit Area
Units and C200H Special I/0 Units. (See Note.)
(10 words per Unit, 96 Units max.)
Note Special I/O Units are 1/0 Units that belong to a special
group called “Special I/0O Units.” Examples: C200H-
ID215/0D215/MD215
Inner Board Area 1,600 (100 words): CIO 190000 to CIO 199915 (words CIO | 9-10 Inner
1900 to CIO 1999) Board
Inner Board bits are allocated to Inner Boards. (100 I/O Area
words max.)
SYSMAC BUS Area 1,280 (80 words): CIO 300000 to CIO 307915 (words CIO 9-12 SYS-
3000 to CIO 3079) MAC BUS
SYSMAC BUS bits are allocated to Slave Racks connected | Aréa
to SYSMAC BUS Remote I/O Master Units. (10 words per
Rack, 8 Racks max.)
I/0O Terminal Area 512 (32 words): CIO 310000 to CIO 313115 (words CIO 3100 | 9-13 //O
to CIO 3131) Terminal
/O Terminal bits are allocated to 1/0 Terminal Units (but not | Aréa
to Slave Racks) connected to SYSMAC BUS Remote 1/0
Master Units. (1 word per Terminal, 32 Terminals max.)
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Item Specification Reference

Cio CS-series DeviceNet |9,600 (600 words): CIO 320000 to CIO 379915 (words 9-6 CS-series

(Core |Area CIO 3200 to CIO 3799) DeviceNet Area

1/0)
Area,
contin-
ued

CS-series DeviceNet Area bits are allocated to Slaves
according to C200HW-CRW21-V1 DeviceNet Unit remote 1/0
communications.

Fixed allocation 1 | Outputs: CIO 3200 to CIO 3263
Inputs: CIO 3300 to CIO 3363

Fixed allocation 2 | Outputs: CIO 3400 to CIO 3463
Inputs: CIO 3500 to CIO 3563

Fixed allocation 3 | Outputs: CIO 3600 to CIO 3663
Inputs: CIO 3700 to CIO 3763

The following words are allocated to the CS-Series
DeviceNet Unit functioning as a master when fixed alloca-
tions are used for the CS1W-DRM21 DeviceNet Unit.
Setting Master to slave | Slave to master
Fixed allocation 1 | Outputs: CIO 3370 | Inputs: CIO 3270
Fixed allocation 2 | Outputs: CIO 3570 | Inputs: CIO 3470
Fixed allocation 3 | Outputs: CIO 3770 | Inputs: CIO 3670

Internal I/O Area

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

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

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

Work Area

8,192 bits (512 words): W00000 to W51115 (WO000 to W511)
Controls the programs only. (I/O from external I/O terminals is
not possible.)

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

9-14 Work Area

Holding Area

8,192 bits (512 words): HO0000 to H51115 (HO00 to H511)

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

Note The Function Block Holding Area words are allocated
from H512 to H1535. These words can be used only
for the function block instance area (internally allocated
variable area).

9-15 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 specific functions.

9-16 Auxiliary Area

Temporary Area

16 bits (TRO to TR15)

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

9-17 TR (Temporary
Relay) Area

Timer Area

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

9-18 Timer Area

Counter Area

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

9-19 Counter Area
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Item

Specification

Reference

DM Area

32K words: 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.

Internal Special I/O 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.

9-20 Data Memory
(DM) Area

EM Area

32K words per bank, 13 banks max.: E0O_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) instruction
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.

9-21 Extended Data
Memory (EM) Area

Data Registers

DRO to DR15

Store offset values for indirect addressing. One register is 16
bits (1 word).

CS1 CPU Units: Data registers used independently in each
task.

CS1-H CPU Units: Setting to use data registers either inde-
pendently in each task or to share them between tasks.

9-23 Data Registers

Index Registers

IRO to IR15

Store PLC memory addresses for indirect addressing. One
register is 32 bits (2 words).

CS1 CPU Units: Index registers used independently in each
task.

CS1-H CPU Units: Setting to use index registers either inde-
pendently in each task or to share them between tasks.

9-22 Index Registers

Task Flag Area

32 (TK0000 to TK0031)

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

9-24 Task Flags

Trace Memory

40,000 words (trace data: 31 bits, 6 words)

Programming Manual
(W394)

File Memory

Memory Cards: Compact flash memory cards can be used
(MS-DOS format).

EM file memory: Part of the EM Area can be converted to file
memory (MS-DOS format).

Programming Manual
(W394)
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Function Specifications

Item

Specification

Reference

Constant cycle time

110 32,000 ms (Unit: 1 ms)

When a parallel processing mode is used for a CS1-H CPU
Unit, the cycle time for executing instructions is constant.

Cycle time: 10-4 Computing the
Cycle Time

Constant cycle time: Program-
ming Manual (W394)

Cycle time monitoring

Possible (Unit stops operating if the cycle is too long): 1 to
40,000 ms (Unit: 10 ms)

When a parallel processing mode is used for a CS1-H CPU
Unit, the instruction execution cycle is monitored. CPU Unit
operation will stop if the peripheral servicing cycle time
exceeds 2 s (fixed).

Cycle time: 10-4 Computing the
Cycle Time

Cycle time monitoring: Program-
ming Manual (W394)

I/O refreshing

Cyclic refreshing, immediate refreshing, refreshing by
IORF(097).

IORF(097) refreshes 1/O bits allocated to Basic I/O Units
and Special I/0 Units.

With the CS1-H CPU Units, the CPU BUS UNIT I/O
REFRESH (DLNK(226)) instruction can be used to refresh
bits allocated to CPU Bus Units in the CIO and DM Areas.

I/O refreshing: 10-4 Computing
the Cycle Time

I/O refresh methods: 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 following
times:

CS1 CPU Units: I/O refresh period

CS1-H CPU Units: I/O refresh period and when the CPU
BUS UNIT I/O REFRESH (DLNK(226)) instruction is exe-
cuted

/0 memory holding
when changing operat-
ing modes

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

I/O memory: SECTION 9 Mem-
ory Areas

Programming Manual (W394):
6-6-1 Hot Start/Cold Start Func-
tion

Holding I/O memory: 9-2-3 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.

Load OFF:

Programming Manual (W394):
6-7-2 Load OFF Function and 7-
2-3 Online Editing

Input response time
setting

Time constants can be set for inputs from Basic I/0O 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: 10-4-6 I/O
Response Time

Input response settings:
Programming Manual (W394):
6-11-1 I/O Response Time Set-
tings

Startup mode setting

Supported
The startup mode will be as follows if the PLC Setup is set

to use the Programming Console mode (default) and a Pro-
gramming Console is not connected:

CS1 CPU Units: PROGRAM mode
CS1-H CPU Units: RUN mode

Startup mode: Programming
Manual (W394)
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Item

Specification

Reference

Flash memory (CS1-H
CPU Units only)

The user program and parameter area data (e.g., PLC
Setup) are always backed up automatically in flash
memory.

e CPU Units with unit version 3.0 or later only:

When downloading projects from CX-Programmer Ver.
5.0 or higher, symbol table files (including CX-Program-
mer symbol names, I/O comments), comment files (CX-
Programmer rung comments, other comments), and
program index files (CX-Programmer section names,
section comments, or program comments) are stored in
comment memory within the flash memory.

Memory Card functions

Automatically reading pro- Supported Memory Cards and file memory:

grams (autoboot) from the 3-2 File Memory and Program-

Memory Card when the ming Manual (W394) Section 5

power is turned ON. File Memory Functions
Automatic file transfer at startup
and file operations using CMND:
Programming Manual (W394)
5-2-3 Using Instruction in User
Program

Program replacement during | Supported Replacing the program with

PLC operation (except pre-
version-1 CS1 CPU Units)

CMND: Programming Manual
(W394)

Format in which data is
stored in Memory Card

User program: Program file
format

PLC Setup and other
parameters: Data file format

I/0O memory: Data file format
(binary format), text format,

or CSV format (except pre-

version-1 CS1 CPU Units)

Data stored in the Memory Card:
Programming Manual (W394)
5-2-3 Using Instruction in User
Program

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,
easy backup operation

Memory Card read/write opera-
tions: Programming Manual
(W394)

Filing Memory Card data and the EM (Extended Data Memory) | File memory: Programming Man-
Area can be handled as files. ual (W394)

Debugging Control set/reset, differential monitoring, data tracing Debugging, set/reset, differential
(scheduled, each cycle, or when instruction is executed), monitoring, data tracing: Pro-
storing location generating error when a program error gramming Manual (W394)
occurs

Online editing When the CPU Unit is in MONITOR or PROGRAM mode, |Operating modes: Programming

multiple program sections (“circuits”) of the user program
can be edited together. This function is not supported for
block programming areas.

(With the CX-Programmer is used, multiple program sec-
tions of the user program can be edited together. When a
Programming Console is used, the program can be edited
in mnemonics only.).

Manual (W394)

Program protection

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

Program protection: Program-
ming 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: 17-2-4
Error Processing Flowchart

User-defined errors: Program-
ming Manual (W394)
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Item Specification Reference
Error log Up to 20 errors are stored in the error log. Information Error log: Programming Manual

includes the error code, error details, and the time the error
occurred.

A CS1-H CPU Unit can be set so that user-defined FAL
errors are not stored in the error log.

(W394)

Serial communications

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

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

Serial communications systems:
2-5-1 Serial Communications
System

Serial communications: Program-
ming Manual (W394)

Clock

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

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

Clock: Programming Manual
(W394)

Power OFF detection
time

10 to 25 ms (not fixed)

Power OFF operation and power
OFF detection time: 10-3 Power
OFF Operation

Power OFF detection
delay time

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

Power OFF detection delay time:
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 Flag and PVs,
Index Registers, and the Data Registers will be
saved for up to 20 days.

Memory protection: 9-2-3 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.

Host Links and non-solicited
communications: 2-5-2 Systems

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.

Remote programming and moni-
toring: Programming Manual
(W394)

Controller Link 2-5-3 Communi-
cations Network System

Communicating across
network layers

Remote programming and monitoring using the Support
Software, as well as FINS message communications, can
be conducted across network layers, including other types
of network.
Pre-Ver. 2.0:

Version 2.0 or later:

Three layers

Eight layers for Controller Link and
Ethernet (see note). Three layers for
DeviceNet and SYSMAC LINK.

Note To construct a network of eight layers, it is necessary
to use the CX-Integrator or CX-Programmer (version
4.0 or higher) to set routing tables.

Host Links and FINS message
service: 2-5-2 Systems

Storing comments in
CPU Unit

I/0 comments can be stored as symbol table files in the
Memory Card, EM file memory, or comment memory (see
note).

Note Comment memory is supported for CS/CJ-series
CPU Units with unit version 3.0 or later only.

I/O comments: CX-Programmer
Operation Manual (W446)

Storing comments in CPU Unit:
Programming Manual (W394)
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Item Specification Reference
Program check Program checks are performed at the beginning of opera- | Program check: Programming
tion for items such as no END instruction and instruction Manual (W394)

errors.
CX-Programmer can also be used to check programs.

Control output signals

RUN output: The internal contacts will turn ON (close)
while the CPU Unit is operating.

These terminals are provided only on the C200HW-
PA204R and C200HW-PA209R Power Supply Units.

RUN output: Programming Man-
ual (W394)

Battery life

Battery Set: CS1W-BATO01

Battery life and replacement
period: 12-2-1 Battery Replace-
ment

Self-diagnostics

CPU errors (watchdog timer), 1/O verification errors, 1/0
bus errors, memory errors, and battery errors.

CPU, I/0 bus, memory, and bat-
tery errors: 11-2-4 Error Process-
ing Flowchart

Other functions

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

Number of power interruptions:
10-3 Power OFF Operation

2-1-2 General Specifications

Item Specifications
Power C200HW- C200HW- C200HW- C200HW- C200HW- C200HW- C200HW-
Supply PA204 PA204S PA204R PA204C PA209R PD024 PDO025
Unit
Supply 100 to 120 V AC or 200 to 240 V AC, 100t0 240V |100to 120V (24 V DC 24V DC
voltage 50/60 Hz AC (wide AC or 200 to
range), 50/ 240 V AC, 50/
60 Hz 60 Hz
Operating |851to 132V AC or 170 to 264 V AC 85t0264V |85t0132V 19.2t028.8V [19.2t028.8V
voltage AC, 47 to ACor170to |DC DC
range 63 Hz 264 V AC
Power 120 VA max. 100 VA max. | 180 VA max. |40 W max. 60 W max.
consump-
tion
Inrush 30 A max. 100to 120 V |30 A max. 30 A max. 30 A max.
current AC input
15 A max.
(cold start at
room temper-
ature)
200to 240V
AC input
30 A max.
(cold start at
room temper-
ature)
Output 46A,5VDC 9A,5VDC |46A,5VDC |53A,5VDC
capacity (including the | (including the | (including the
(See note CPU Unit CPU Unit CPU Unit
7.) power supply) | power supply) | power supply)
0.625A,26V |0.625 A, 0.625 A, 0.625 A, 1.3A, 0.625 A, 1.3 A,
DC 26V DC 26 VDC 26 VDC 26V DC 26 VDC 26 VDC
0.8 A,
24V DC
Total: 30W | Total: 30W | Total: 30 W  |Total: 30 W |Total: 45W | Total: 30 W | Total: 40 W
max. max. max. max. max. max. max.
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Item Specifications
Power C200HW- C200HW- C200HW- C200HW- C200HW- C200HW- C200HW-
Supply PA204 PA204S PA204R PA204C PA209R PD024 PD025
Unit
Output Not provided | Provided. Not provided
terminal At consump-
(service tion of less
supply) than 0.3 A,
24-V DC sup-
ply will be
+17%/-11%;
at 0.3 Aor
greater,
+10%/-11%
(lot 0197 or
later)
RUN Not provided Contact con- | Not provided |Contact con- | Not provided
output figuration: figuration:
(See note SPST-NO SPST-NO
2) Switch Switch capac-
capacity: ity: 240 V AC,
250 V AC, 2A (resistive
2 A (resistive load)
load) 120 V AC,
250 V AC, 0.5 A (induc-
0.5 A (induc- tion load)
tion load), 24V DC,2 A
24V DC,2A (resistive
load)
24V DC,2 A
(induction
load)
Replace- | Not provided With Not provided
ment Alarm output
notifica- (open-collec-
tion tor output)
function 30V DC
max., 50 mA
max.
Insulation |20 MQ min. (at 500 V DC) between AC exter- |20 MQ min. |20 MQ min. |20 MQ min.
resistance | nal and GR terminals (See note.) (at 500 V DC) |(at 500V DC) | (at 500 V DC) between DC
between all between AC | external and GR terminals
external ter- |external and |(See note 1.)
minals and GR terminals
GR terminal, |(See note 1.)
and between
all alarm out-
put terminals.
20 MQ min.
(at250 V DC)
between all
alarm output
terminals and
GR terminal.
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Item Specifications
Power C200HW- C200HW- C200HW- C200HW- C200HW- C200HW- C200HW-
Supply PA204 PA204S PA204R PA204C PA209R PD024 PD025
Unit
Dielectric |2,300 V AC 50/60 Hz for 1 min between AC |2,300 V AC, |2,300V AC 1,000 V AC 50/60 Hz for
strength external and GR terminals (See note.) 50/60 Hz for 1 | 50/60 Hz for |1 min between DC external
(See note || eakage current: 10 mA max. minute 1 min and GR terminals (See note
5.) between all between AC |1.).
external ter- |external and |Leakage current: 10 mA max.
minals and GR terminals
GR terminal | (See note 1.)
and between Leakage cur-
all alarm out- | rent: 10 mA
put terminals | max.
with a leak-
age current of
10 mA max.
1,000 V AC 50/60 Hz for 1 min between AC | 1,000 V AC, |1,000V AC
external and GR terminals (See note.) 50/60 Hz for 1 | 50/60 Hz for
Leakage current: 10 mA max. minute 1 min
between all between AC
alarm output | external and
terminals and | GR terminals
GR terminal | (See note.)
with a leak- Leakage
age current of | current:
10 MA max. |10 mA max.
Noise 2 kV on power supply line (conforming to IEC61000-4-4)
immunity
Vibration | 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
resistance | minutes (Time coefficient: 8 minutes xcoefficient factor 10 = total time 80 min.)
CPU Unit mounted to a DIN track: 2 to 55 Hz, 2.94 m/s2 in X, Y, and Z directions for 20 minutes
Shock 147 m/s? 3 times each in X, Y, and Z directions (according to JIS 0041)
resistance
Ambient 0to 55°C
operating
tempera-
ture
Ambient 10% to 90% (with no condensation) 10% t0 90% | 10% to 90% (with no condensation)
operating (without con-
humidity densation)
(See note 4.)
Atmo- Must be free from corrosive gases.
sphere
Ambient —20 to 75°C (excluding battery) —20to0 75°C | —20 to 75°C (excluding battery)
storage (See note 4.)
tempera-
ture
Grounding | Less than 100 Q
Enclosure |Mounted in a panel.
Weight All models are each 6 kg max.
CPU Rack |2 slots:198.5 x 157 x 123 (W x H x D) Same as for | Same as for C200HW-PA204.
dimen- 3 slots: 260 x 130 x 123 (W x H x D) G200HW-
) 5 slots: 330 x 130 x 123 (W x H x D) (Bee mote 5
(See note 8 slots: 435 x 130 x 123 (W x H x D) '
3) 10 slots:505 x 130 x 123 (W x H x D)
Safety Conforms to cULus, NK, Lloyds, and EC directives.
measures
(See note
6.)

Note 1. Disconnect the Power Supply Unit's LG terminal from the GR terminal
when testing insulation and dielectric strength.
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Testing the insulation and dielectric strength with the LG terminal and the
GR terminals connected will damage internal circuits in the CPU Unit.

Supported only when mounted to CPU Backplane.

The depth is 153 mm for the C200HW-PA209R/PD025 Power Supply Unit,
111 mm for the C200HW-PA204C Power Supply Unit.

Maintain an ambient storage temperature of —25 to 30°C and relative hu-
midity of 25% to 70% when storing the C200HW-PA204C for longer than 3
months to keep the replacement notification function in optimum working
condition.

Change the applied voltage gradually using the adjuster on the Tester. If
the full dielectric strength voltage is applied or turned OFF using the switch
on the Tester, the generated impulse voltage may damage the Unit.

The C200HW-PA204C/PD025 are pending approval for NK and Lloyds
Standards.
The Power Supply Unit’s internal parts may deteriorate and be damaged if

the power supply output capacity is exceeded for a long time or the outputs
are short-circuited.



Section 2-2

CPU Unit Components

2-2 CPU Unit Components

2-2-1 Components

8. Inner Board
connector
compartment

9. Peripheral port

10. RS-232C port

6. Memory Card
connector

7. Memory Card

1. Indicators

2. Memory Card indicators

3. Memory Card power supply switch

\— 4. Memory Card eject button

Battery compartment cover lifted

Inner Board
(e.g., Serial Communications Board) /

Oy
= 5. DIP switch

| =
==
| i
—_ )
==

91



CPU Unit Components

Section 2-2

92

1,2,3...

1. Indicators

The following table describes the LED indicators on the front panel of the

CPU Unit.

Indicator

Meaning

RUN (green)

Lights when the PLC is operating normally in MONITOR or RUN
mode.

ERR/ALM (red)

Flashes if a non-fatal error occurs that does not stop the CPU Unit.
If a non-fatal error occurs, the CPU Unit will continue operating.

Lights if a fatal error occurs that stops the CPU Unit or if a hard-
ware error occurs. If a fatal or hardware error occurs, the CPU Unit
will stop operating, and the outputs from all Output Units will turn
OFF.

INH (orange)

Lights when the Output OFF Bit (A50015) turns ON. If the Output
OFF Bit is turned ON, the outputs from all Output Units will turn
OFF.

BKUP (orange;

Lights when data is being backed up from RAM to the flash mem-

CS1-H CPU ory.

Units only) Do not turn OFF the CPU Unit when this indicator is lit.

PRPHL Flashes when the CPU Unit is communicating via the peripheral

(orange) port.

COMM (orange) | Flashes when the CPU Unit is communicating via the RS-232C
port.

MCPWR Flashes when power is being supplied to the Memory Card.

(green)

BUSY (orange) |Flashes when the Memory Card is being accessed.

2.

Memory Card Indicators

The MCPWR indicator flashes green when power is being supplied to the
Memory Card and the BUSY indicator flashes orange when the Memory
Card is being accessed.

Memory Card Power Supply Switch

Press the Memory Card power supply switch to disconnect power before
removing the Memory Card. Also, press the Memory Card Power Supply
Switch to perform an easy backup operation (i.e., to write to or verify the
Memory Card), or to stop the MCPWR indicator flashing due to a write or
verify malfunction when performing an easy backup to the Memory Card.

Memory Card Eject Button

Press the Memory Card eject button to remove the Memory Card from the
CPU Unit before turning the power OFF or to perform an easy backup op-
eration.

DIP Switch

The CS1 CPU Unit has an 8-pin DIP switch that is used to set basic oper-
ational parameters for the CPU Unit. The DIP switch is located under the
cover of the battery compartment. The DIP switch pin settings are de-
scribed in the following table.

ON <+

O =t o
[ 8§ o o]
=Y e =]
(= Ve =]
(=1 ===
(=] ]~ o]
(=0 ) =)
[m ] ] oz o)




CPU Unit Components Section 2-2
Pin No. Setting Function
1 ON Writing disabled for user program memory.
OFF Writing enabled for user program memory.
2 ON The user program is automatically transferred and executed when power is turned ON.
OFF The user program is automatically transferred but not executed when power is turned ON.
3 ON CS1 CPU Units only: Programming Console messages displayed in English.
(Not used [oFp CS1 CPU Units only: Programming Console messages displayed in the language stored in sys-
gyPCL)JS1-H tem ROM. (Messages displayed in Japanese with the Japanese version of system ROM.)
Units.)
4 ON Use peripheral port communications parameters set in the PLC Setup.
OFF Auto-detect Programming Console or CX-Programmer communications parameters at the
peripheral port.
5 ON Auto-detect Programming Console or CX-Programmer communications parameters at the RS-
232C port.
OFF Use RS-232C port communications parameters set in the PLC Setup.
6 ON User-defined pin. Turns OFF the User DIP Switch Pin Flag (A39512).
OFF User-defined pin. Turns ON the User DIP Switch Pin Flag (A39512).
7 ON Easy backup by reading/writing to Memory Card.
OFF Easy backup by verifying contents of Memory Card.
8 OFF Always OFF.
6. Memory Card Connector
The Memory Card connector connects the Memory Card to the CPU Unit.
7. Memory Card
Memory Cards fit into the slot located on the lower right side of the CPU
Unit. Memory Cards are not provided with the PLC and must be ordered
separately and installed in the CPU Unit.
8. Inner Board Connector Compartment
The Inner Board connector compartment is used to connect Inner Boards
such as the Serial Communications Board.
9. Peripheral Port
The peripheral port is connected to Programming Devices, such as a Pro-
gramming Console or Host Computers. Refer to 3-3 Programming Devices
for details.
10. RS-232C Port

The RS-232C port is connected to Programming Devices (excluding Pro-
gramming Console), Host Computers, general-purpose external devices,
Programmable Terminals, and other devices. Refer to 3-3 Programming
Devices for details.
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2-2-2 CS-series CPU Unit Capabilities
CS1-H CPU Units

Model I/0O bits Program Data memory Ladder Internal com- Optional
capacity capacity instruction munications products
(See note.) processing ports
speed

CS1H-CPU67H 5120 bits 250K steps 448K words 0.02 us Peripheral port | Memory Cards
CS1H-CPU66H (Upto7 120K steps 256K words %%dZBZC ort Inner Boards
CS1H-CPUSSH | EXPansion  [goisrane 128K words POTL- | such as Serial

Racks) Communica-
CS1H-CPU6G4H 30K steps 64K words tions Boards
CS1H-CPU63H 20K steps 64K words
CS1G-CPU45H 5120 bits 60K steps 128K words 0.04 us

(Upto7

Expansion

Racks)
CS1G-CPU44H 1280 bits 30K steps 64K words

(Upto 3

Expansion

Racks)
CS1G-CPU43H 960 bits 20K steps 64K words
CS1G-CPU42H (Upto2 10K steps 64K words

Expansion

Racks)

CS1 CPU Units

Note The available Data Memory capacity is the sum of the Data Memory (DM) and
the Extended Data Memory (EM).

Model I/O bits Program Data memory Ladder Internal com- Optional
capacity capacity instruction munications products
(See note.) processing ports
speed

CS1H-CPU67-EV1 | 5120 bits 250K steps 448K words 0.04 ps Peripheral port | Memory Cards
CS1H-CPUB6-EV1 |(Upto7 120K steps | 256K words ;”Sdzsz C oort, | IMer Boards
CS1H-CPUGBS-EV1 | EXpPansion  Fgacqrens 128K words POTL | such as Serial

Racks) Communica-
CS1H-CPUG4-EV1 30K steps 64K words tions Boards
CS1H-CPUG3-EV1 20K steps 32K words
CS1G-CPU45-EV1 | 5120 bits 60K steps 128K words 0.08 us

(Upto 7

Expansion

Racks)
CS1G-CPU44-EV1 | 1280 bits 30K steps 64K words

(Upto 3

Expansion

Racks)
CS1G-CPU43-EV1 | 960 bits 20K steps 32K words
CS1G-CPU42-EV1 |(Upto2 10K steps 32K words

Expansion

Racks)
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2-2-3 Unit Classifications

CS-series CPU Units can exchange data with Basic 1/0 Units, Special I/O
Units, and CS-series CPU Bus Units as shown in the following diagram.

— Basic 1/0 Units

CS-series Units ——— Special I/O Units

— CPU Bus Units

C200H Basic I/0 Units
C200H Interrupt Input Units
C200H Group-2 High-density 1/O Units

CS-series Basic 1/0 Units I/0 Units

C200H High-density 1/0O Units
(classified as C200H Special I/0 Units)

C200H Special 1/0 Units
CS-series Special 1/0 Units

CS-series CPU Bus Units

2-2-4 Data Communications

CPU Unit Data Communications

Unit Data Exchange during cyclic servicing Event service data | I/O refreshing using
(allocations) communications IORF instruction

(IORD/IOWR
instruction)

CS-series Basic I/O | According to I/O I/O refreshing Not provided. Yes

Units allocations

C200H Basic I/0 (Words are allocated Yes

Units in order according to

C200H Group-2 High- the posglon the Unit is Yes

density I/O Units mounted.)

(classified as Basic

I/0 Units)

CS-series Special I/0 | Unit No. allocations Special I/0O Unit Area |Yes Yes

Units

C200H Special I/10
Units

CPU Bus Units

(ClO): 10 words/Unit

Special I/0O Unit Area
(DM): 100 words/Unit

(Not available for some
Units.)

(Not available for some
Units.)

Yes

(Not available for some
Units.)

Yes

(Not available for some
Units.)

CS-series CPU Bus
Unit Area (CIO):
5 words/ Unit

CS-series CPU Bus
Unit Area (DM): 100
words/Unit

Not provided.

No
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CPU Unit Connections
Unit Maximum Num- Racks to which Unit can be mounted
ber of Units on CPU Rack C200H CS-series SYSMAC BUS
CPURacksand | (gee note 5.) Expansion Expansion Slave Racks
Expansion I/O Racks Racks
Racks (See note 5.)
CS-series Basic I/0 |80 Yes No Yes No
Units (See note 1.)
C200H Basic I/0 80 Yes Yes Yes Yes
Units (See note 1.)
C200H Group-2 High- | 80 Yes Yes Yes No
density I/O Units (See note 1.)
(classified as Basic I/
O Units)
CS-series Special I/0 |80 Yes No Yes No
Units (See notes 2 and
4)
C200H Special I/0 16 Yes Yes Yes Yes (See notes 3
Units and 4.)
CPU Bus Units 16 Yes No Yes No
(See note 3.)
Note The maximum number of Units on CPU Racks and Expansion Racks is 80
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because there is a maximum of 80 slots.
There is a maximum of 80 slots.

Some CS-series CPU Bus Units cannot be mounted to a CS-series Expan-
sion Rack.

Up to 89 Special I/0 Units can be mounted as follows: Up to 79 CS-series
Special I/0 Units can be mounted to the CPU Rack and CS-series Expan-
sion Racks and up to 10 C200H Special I/0 Units can be mounted to the
SYSMAC BUS Slave Racks. The C200H Special I/0O Units must be as-
signed unit numbers 0 to 9, and each Remote I/O Master Unit must be
counted as a CS-series Special I/0 Unit.

C200H Units and Racks cannot be used with CS-series-only CPU Racks
or Expansion Racks.
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2-3 Basic System Configuration

2-3-1 Basic System Configuration

CPU Rack A CPU Rack consists of a CPU Unit, a Power Supply Unit, a CPU Backplane,
Basic I/0 Units, Special I/0O Units, and CPU Bus Units. A Serial Communica-
tions Board and Memory Card are optional.

Note 1. The Backplanes required depend on which CPU Racks, Expansion 1/O
Racks, and Slave Racks are used.

2. Expansion Racks cannot be connected to a 2-slot CPU Rack.

3. A maximum of four C200HS-INTO1 Interrupt Input Units can be connected
to one CPU Unit.

Expansion Racks The Expansion Racks required for the C200H CPU Units and CS-series CPU
Units are different.

* C200H Expansion 1/O Racks can be connected to CPU Racks, CS-series
Expansion Racks, or other C200H Expansion 1/O Racks.

* CS-series Expansion Racks can be connected to CPU Racks or other
CS-series Expansion Racks. A CS-series Expansion Rack consists of a
Power Supply Unit, a CS-series Expansion Backplane or C200H Expan-
sion I/O Backplane, a Basic I/0 Unit, a Special I/O Unit, and a CS-series
CPU Bus Unit.

Note a) CS-series Expansion Racks cannot be connected after C200H
Expansion 1/0 Racks.

b) CS-series Basic I/0 Units, CS-series Special I/0O Units and CS-se-
ries CPU Bus Units cannot be mounted to C200H Expansion 1/O
Racks.

¢) Interrupt Input Units cannot be mounted to CS-series Expansion
Racks or C200H Expansion 1/0 Racks.

CS-series Long-distance I/O Control Units and I/O Interface Units can be used to create systems con-

Expansion Racks taining CS-series Long-distance Expansion Racks. Up to two series of Long-
distance Expansion Racks can be connected, each measuring up to 50 m, for
a total coverage of 100 m.

SYSMAC BUS Slave Up to 5 SYSMAC BUS Slave Racks can be connected to one SYSMAC BUS
Racks Remote I/O Master Unit. A maximum of 5 Units, however, can be connected
to one CPU Unit.
A SYSMAC BUS Slave Rack consists of a Remote I/O Slave Unit, a Remote I/
O Slave Rack Backplane, a Basic I/O Unit, and a Special I/0O Unit.

Note 1. C200H Group-2 High-density I/O Units, Interrupt Input Units, CS-series
Basic I/0 Units, CS-series Special /0O Units and CS-series CPU Bus Units
cannot be mounted to SYSMAC BUS Slave Racks.
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2. SYSMAC BUS Slave Racks can be connected to C200H Expansion 1/O
Racks using C200H 1/0 Connecting Cables.

CPU Rack
ms: CPU Backplane
—

i

/O Units Power Supply Unit
Special I/O Units |
CS1 CPU Bus Units / Memory Gard

Serial Communications Board

Remote 1/0 Master Unit

Expansion Rack

I/0O Connecting
Cables

1/O Units
Special 1/0 Units

CS1 CPU Bus Units Power Supply Unit

Optical fiber cables
Two-core cables

SYSMAC BUS Slave Rack
Backplane

1/0 Units
Special 1/0O Units

- = Remote I/O Slave Unit
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2-3-2 CPU Rack

A CS-series CPU Rack consists of a CPU Backplane, a Power Supply Unit,

and various other Units.

CPU Backplane (2, 3, 5, 8, or 10 slots)
/ .~ CPU Unit
& |

Power Supply Unit

Peripheral port

RS-232C port

Other Units Memory Card compartment

|
= Inner Board
connector —

(Depending on the CPU Backplane, 2, 3, 5, 8,
or 10 Units can be mounted)

Memory Card
Name Configuration Remarks
CPU Rack CPU Backplane One of each Unit required for every CPU Rack.
CPU Unit Refer to the following table for details on applicable models.

Power Supply Unit

Memory Card Install as required.

Refer to the following table for details on applicable models.

Serial Communications Board

Units

CS1-H CPU Units

Name

Model

Specifications

Units

CS-series CS1-H CPU

CS1H-CPU67H

I/0 bits: 5,120, Program capacity: 250K steps
Data Memory: 448K words (DM: 32K words, EM: 32K words x 13 banks)

CS1H-CPU66H

I/0 bits: 5,120, Program capacity: 120K steps
Data Memory: 256K words (DM: 32K words, EM: 32K words x 7 banks)

CS1H-CPU65H

I/0 bits: 5,120, Program capacity: 60K steps
Data Memory: 128K words (DM: 32K words, EM: 32K words x 3 banks)

CS1H-CPU64H I/0 bits: 5,120, Program capacity: 30K steps

Data Memory: 64K words (DM: 32K words, EM: 32K words x 1 banks)

CS1H-CPUG3H I/0 bits: 5,120, Program capacity: 20K steps

Data Memory: 32K words (DM: 32K words, EM: 32K words x 1 banks)

CS1H-CPU45H I/0 bits: 5,120, Program capacity: 60K steps

Data Memory: 128K words (DM: 32K words, EM: 32K words x 3 banks)

CS1H-CPU44H I/0 bits: 1,280, Program capacity: 30K steps

Data Memory: 64K words (DM: 32K words, EM: 32K words x 1 banks)

CS1H-CPU43H I/0 bits: 960, Program capacity: 20K steps

Data Memory: 64K words (DM: 32K words, EM: 32K words x 1 banks)

CS1H-CPU42H I/0 bits: 960, Program capacity: 10K steps

Data Memory: 64K words (DM: 32K words, EM: 32K words x 1 banks)
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Name Model Specifications
Standard CPU CS1W-BCO023 2 slots (Expansion Racks cannot be connected)
Backplanes CS1W-BC033 3 slots
CS1W-BCO053 5 slots
CS1W-BCO083 8 slots
CS1W-BC103 10 slots
CS-series-only CPU CS1W-BCO022 2 slots (See note.
Backplanes CS1W-BC032 3 slots (See note.)
CS1W-BCO052 5 slots (See note.)
CS1W-BC082 8 slots (See note.)
CS1W-BC102 10 slots (See note.)
Note C200H Units (C200H Basic 1/0 Units, C200H Group-2 High-density 1/0 Units,
and C200H Special I/0 Units) cannot be used with CS-series-only CPU
Backplanes.
Name Model Specifications

Power Supply Units

C200HW-PA204

100 to 120 V AC or 200 to 240 V AC

C200HW-PA204S

100 to 120 V AC or 200 to 240 V AC (with 0.8 A 24 V DC service
power supply)
Output capacity: 4.6 A, 5V DC

C200HW-PA204R

100 to 120 V AC or 200 to 240 V AC (with RUN output)
Output capacity: 4.6 A,5V DC

C200HW-PA204C

100 to 240 V AC (with replacement notification), output capacity:
46Aat5VDC

C200HW-PD024

24V DC

C200HW-PA209R

100 to 120 V AC or 200 to 240 V AC (with RUN output)
Output capacity: 9 A, 5V DC

C200HW-PD025

24V DC

Memory Cards HMC-EF372 Flash memory, 30 MB
HMC-EF672 Flash memory, 64 MB
HMC-EF183 Flash memory, 128 MB
HMC-AP001 Memory Card Adapter
Serial Communications | CS1W-SCB21 2 x RS-232C ports, protocol macro function
Boards CS1W-SCB41 1 x RS-232C port + 1 x RS-422/485 port, protocol macro function

Programming Consoles

CQM1H-PROO01-E

CQM1-PROO01-E

C200H-PRO27-E

An English Keyboard Sheet (CS1W-KS001-E) is required.

Programming Console

CS1W-KS001-E

For CQM1-PROO01 or C200H-PRO27

Key Sheet
Programming Console CS1W-CN114 Connects the CQM1-PROO01-E Programming Console.
Connecting Cables (Length: 0.05 m)
CS1W-CN224 Connects the CQM1-PRO27-E Programming Console.
(Length: 2.0 m)
CS1W-CN624 Connects the CQM1-PRO27-E Programming Console.
(Length: 6.0 m)
Programming Device CS1W-CN118 Connects DOS computers, D-Sub 9-pin receptacle (For converting
Connecting Cables between RS-232C cable and peripherals) (Length: 0.1 m)
(for peripheral port) CS1W-CN226 Connects DOS computers, D-Sub 9-pin (Length: 2.0 m)
CS1W-CN626 Connects DOS computers, D-Sub 9-pin (Length: 6.0 m)
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Note When using the CX-Programmer with the computer connected via a Program-
ming Device Connecting Cable for the peripheral port, a Host Link (SYSWAY)
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CS1 CPU Units

software connection is not possible. Use a toolbus (peripheral bus) connec-

tion.

Model

Specifications

CS1H-CPU67-EV1

I/0 bits: 5,120, Program capacity: 250K steps
Data Memory: 448K words (DM: 32K words, EM: 32K words x 13 banks)

CS1H-CPU66-EV1

I/0 bits: 5,120, Program capacity: 120K steps
Data Memory: 256K words (DM: 32K words, EM: 32K words x 7 banks)

CS1H-CPUB5-EV1

I/0 bits: 5,120, Program capacity: 60K steps
Data Memory: 128K words (DM: 32K words, EM: 32K words x 3 banks)

CS1H-CPU64-EV1

I/0 bits: 5,120, Program capacity: 30K steps
Data Memory: 64K words (DM: 32K words, EM: 32K words x 1 banks)

CS1H-CPUG3-EV1

I/0 bits: 5,120, Program capacity: 20K steps
Data Memory: 32K words (DM: 32K words, EM: None)

CS1G-CPU45-EV1

I/0 bits: 5,120, Program capacity: 60K steps
Data Memory: 128K words (DM: 32K words, EM: 32K words x 3 banks)

CS1G-CPU44-EV1

I/O bits: 1,280, Program capacity: 30K steps
Data Memory: 64K words (DM: 32K words, EM: 32K words x 1 banks)

CS1G-CPU43-EV1

1/0 bits: 960, Program capacity: 20K steps
Data Memory: 32K words (DM: 32K words, EM: None)

CS1G-CPU42-EV1

1/0 bits: 960, Program capacity: 10K steps
Data Memory: 32K words (DM: 32K words, EM: None)

Other Units
Name Model Specifications
Programming Device XW2Z-200S-CV Connects DOS computers
gg’jgggg”go%ﬂb'es (for D-Sub 9-pin (Length: 2.0 m), Static-resistant connector used.
XW2Z-500S-CV Connects DOS computers
D-Sub 9-pin (Length: 5.0 m), Static-resistant connector used.
XW2Z-200S-V Connects DOS computers
D-Sub 9-pin (Length: 2.0 m) (See note.)
XW2Z-500S-V Connects DOS computers

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

USB-Serial Conversion
Cable

CS1W-CIF31 Converts between a USB connector and a D-Sub 9-pin connector.

Cable length: 0.5 m

Battery Set

CS1W-BATO1 For CS Series only.

Note A peripheral bus connection is not possible when connecting the CX-Pro-
grammer via an RS-232C Connecting Cable. Use the Host Link (SYSWAY)

connection.

Connecting Programming Devices

Programming Console

When using a Programming Console, connect the Programming Console to
the peripheral port of the CPU Unit and set pin 4 of the DIP switch on the front
panel of the Unit to OFF (automatically uses default communications parame-

ters for the peripheral port).
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CQM1H-PROO01-E/CQM1-PRO01-E

The Programming Console can be connected only to the peripheral port.

CS1W-KS001-E 1
English Keyboard |

Sheet required.

CQM1H-PROO01-E,
CQM1-PRO01-E
Programming
Console

C200H-PRO27-E

The following cable is included with the

CQM1-PROO01-E Programming Console

Programming Console Cable Length

CQM1H-PROO01-E| Not required 2m
(pre-wired).

CQM1-PROO1-E | CS1W-CN114 0.05m

Note Setpin4o

f the DIP switch on the

front panel of the CPU Unit to OFF.

]

o+ T Peripheral port

The Programming Console can be connected only to the peripheral port.

CS1W-KS001-E
English Keyboard
Sheet required.

C200H-PRO27-E

Programming
Console

Programming Console Cable Length
CQM1-PRO27-E|_CS1W-CN224 20m
CS1W-CN624 6.0m

Note Set pin 4 of the DIP switch on the

front panel of the CPU Unit to OFF.

Ig
O

LT

Peripheral port

Note When an OMRON Programmable Terminal (PT) is connected to the RS-232C
port and Programming Console functions are being used, do not connect the

Programming Console at the same time.
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Connecting Personal Computers Running Support Software
Connecting to Peripheral Port
RS-232C
Connecting Cables for Peripheral Port
Computer | Cable Length Computer
connector
DOS computer X 1
(RS-2320, 9-pin) CS1W-CN118 0.1m S-S.Ub’
CS1W-CN226 | 2.0m -pin
Peripheral CS1W-CN626 | 6.0m
\_‘ port Note The CS1W-CN118 Cable is used with an RS-232C
cable to connect to the peripheral port on the CPU
\ Unit as shown below. The CS1W-CN118 Cable can

>

0

Connecting to RS-232C Port

v
DOS version
(RS-232C, 9-pin)

RS-232C Cable
XW2Z-200S-CV

or XW2Z-200S-V: 2m

/_ XW2Z-500S-CV
or XW2Z-500S-V: 5m

QD

not be used with an RS-232C cable whose model
number ends in -V for a peripheral bus connection
and must be used for a Host Link (SYSMAC WAY)
connection.

r RS-232C Cable
/ XW22Z-200S-L1L]: 2m ' CS1W-CN118 Cable

XW2Z-5008-C1: 5m |

]
rJ:L« / |.~— Peripheral
a i port

Connecting Cables for RS-232C Port

Computer | Cable Length | Computer
connector
DOS XW2Z-200S-CV | 2.0 m D-Sub,
or XW2Z-200S-V 9-pin

XW2Z-500S-CV | 5.0m
or XW2Z-500S-V

Note The XW2Z-200S-CV and XW2Z-500S-CV use static-resist-
ant connectors and can be connected to the peripheral bus
or the Host Link. The XW2Z-200S-V and XW2Z-500S-V,

| RS-232C port however, can only be connected to the Host Link, not the

peripheral bus.
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Using Personal Computer’s USB Port (USB-Serial Conversion Cable)
Connecting to Peripheral Port

104

Cable

Connection diagram

CS1W-CN226/626

——

USB A plug connector (male)

CS1W-CIF31
D-sub connector  Cg/CJ-series PLC
(9-pin, male) Customizable Counter Unit

CS/CJ-series peripheral connector

D-sub connector .
(9-pin, female) | Peripheral
}f[}/ port

i

Recommended cable:
CS1W-CN226/626

CQM1-CIF02

ﬁ\ USB A plug connector (male)

<— CS1W-CIF31

D-sub connector i

@/ (9-pin, male) CS/CJ-series PLC (See note.)
C-series peripheral CS/CJ-series

D-sub connector  connector peripheral connector

(9-pin, female) | I

Peripheral port
=Hredh
i
1

Recommended cable:
CQ1M-CIF02 CS1W-CN114

Note Connection supported for Host Link only when using
CS/CJ-series PLCs.

XW2Z-200S-CV/
500S-CV or
XW2Z-200S-V/
500S-V for RS-232C

——
F—

<—{CS1W-CIF31
/ % sub conln ool 5g/CU-series PLC

-pin, male) . .

@ Customizable Counter Unit

D-sub connector (9-pin, male)
D-sub connector
(9-pin, female) [ [ Peripheral

) ] U port
XWZZ—ZOOS-LV/SOOS-CV jﬁm/ﬂ ﬁ\@

XW2Z-200S-V, -V
?Sree note )OOS 5008 CS/CJ-series
’ D-sub connector peripheral connector
(9-pin, female) CS1W-CN118

USB A plug connector (male)

Note Connection supported for Host Link only when using
CS/CJ-series PLCs.
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Connecting to RS-232C Port

Cable

Connection diagram

XW2Z-200S-CV/500S-
CV or
XW2Z-200S-V/500S-V
for RS-232C

——

USB A plug connector (male)

CS1W-CIF31
D-sub connector CS/CJ-series PLC
(9-pin, male)  D-sub connector (9-pin, male)
D-sub connector
(9-pin, female) [] RS-232C port
D-sub connector

(9-pin, female)

o [
Recommended cable:
XW2Z-200S-CV/500S-CV or
XW2Z-200S-V/500S-V (See note.)

Note Connection supported for Host Link only when
using CS/CJ-series PLCs.

2-3-3 Expansion Racks

To expand the number of Units in the system, other Expansion Racks can be
connected to CPU Racks. The other Expansion Racks that can be connected
to the CPU Racks are Standard CS-series Expansion Racks, CS-series Long-
distance Expansion Racks, CS-series-only Expansion Racks, and C200H

Expansion 1/0 Racks.

C200H Expansion I/O Racks can be connected after CS-series Expansion
Racks, however, the CS-series Expansion Racks cannot be connected after
C200H Expansion I/O Racks.

C200H Expansion I/0 Racks cannot be connected in the same series as CS-
series Long-distance Expansion Racks.

Note 1.

Expansion Racks cannot be connected to a 2-slot CPU Backplanes.

2. C200H Units (C200H Basic 1/0 Units, C200H Group-2 High-density 1/0
Units, and C200H Special 1/0 Units) cannot be used on CS-series-only
CPU Expansion Racks.

3. C200H Units cannot be used on CS-series Expansion Racks connected to
a CS-series-only CPU Rack. The C200H Units will not be recognized by

the CPU Unit.
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I
=
CPU Unit

Power Supply Unit

_ﬂu

CS-series Exp

Power Supply Unit

—
[

Power Supply Unit

CS-series CPU Rack

ansion Rack

(CS-series Units only)

CS-series Expansion Rack

Do not mount C200H Units;
they will not be recognized.

4. When using a CS-series-only CPU Expansion Rack (CS1W-BI[I[12) with
a CPU Unit with a lot number of 000427 (27 April 2000) or earlier, C200H
Units cannot be used on any Expansion Racks past the CS-series-only
CPU Expansion Rack. If they are used past the CS-series-only CPU Ex-
pansion Rack, the C200H Units will not be recognized by the CPU Unit.

5. When using C200H Units and both CS1W-BILI[]12 and CS1W-BILII3
Backplanes are used, always use a CPU Unit with a lot number of 000428

(28 April 2000) or later.

CPU Unit
Power Supply Unit

CS-series

I/0 Connecting Cable
(30cm,70cm,2m, 3 m,
5m, 10 m, or 12 m)

CPU Rack
(Other than a 2-slot CPU Rack)

CS I/0 Connecting Cables

Power Supply Unit

_ﬂp

CS to C200H I/O Connecting CS-series Expansion Backplane

Cables (30 cm, 70 cm, 2 m, (3,5, 8, 10 slots)
3m,5m, 10 m, or 12 m)

Cable Length
CS1W-CN313 0.3m
CS1W-CN713 0.7m
CS1W-CN223 2m
CS1W-CN323 3m
CS1W-CN523 5m
CS1W-CN133 10m
CS1W-CN133B2 12m

CS to C200H I/0 C

onnecting Cables

—
[

Power Supply Unit

C200H Expansion I/O Backplane
(8, 5, 8, 10 slots)
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Cable Length
CS1W-CN311 0.3m
CS1W-CN711 0.7m
CS1W-CN221 2m
CS1W-CN321 3m
CS1W-CN521 5m
CS1W-CN131 10m
CS1W-CN131B2 12m
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Expansion Patterns

The following diagrams show the 4 possible expansion patterns.

1. CPU Rack connected to CS 2. CPU Rack connected to C200H 3. CPU Rack connected to CS
Expansion Rack Expansion I/0 Rack Expansion Rack connected to
C200H Expansion /O Rack
E|l | CPU Rack = CPU Rack = CPU Rack
=] (Excluding the =] (Excluding the =) (Excluding the
N 2 2-slot Rack.) [T 2 2-slot Rack.) [ 2 2-slot Rack.)
o CS to C200H O CS I/0 Con- ©
CS 1/0 1/0 Connecting necting Cable
Connecting Cable
Cable CS Ex- 1 :  C200H ) CS Ex- )
LI *| pansion —-L Expan- LT : pansion
Rack r Eonkvo Rack
[ acl
C200H 1/0 Con-
CS /0 N CS to C200H
Connecting J necting Cable /0 Connecting
able ]
.| cs Ex- | . c200H Cable ; _ C200H
pansion _ . xpan- i ] Expan- 7 Expansion
“] Rack o Zig:%?cks sion /0 %Eg@a{;fg‘;” sioFrJ1 I/O{ Racks max. (3
max _{ Rack : —{ Rack C200H Expansion
I ' C200H 1/0 Con 1/0 Racks max.)
: ; C200H 1/0 Con- necting Cable | .
. ' necting Cable !
i . CE:ZOOH i
— xpan-
cslo Sao C200H /0 Con C200H
Connecting .| CSEx- [ Rack necting Cable * Expan-
Cable ] Fl_lgéilon - sion 1/0O
Rack
- |— -
Note: The above configuration is not possible ifa ~ Note: The above configuration is not possible if a
CS-series-only CPU Backplane is used. CS-series-only CPU Backplane is used.
* Power Supply Unit When using a CS-series-only CPU

Expansion Rack with a CPU Unit with a lot
number of 000427 (27 April 2000) or earlier,
C200H Units cannot be used past the CS-
series-only CPU Expansion Rack.
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108

4. CPU Rack connected to CS1 Long-distance Expansion Racks

~
= CPU Rack
5 (Excluding the
3 2-slot Rack.) The following Units can be mounted: CS1/C200H I/O Units,
o CS1/C200H Special I/0 Units, and CS1 CPU Bus Units.
CS1 Connect- o
ing Cable 1|
(30 cm/70 cm)
I/OAC*)*ontroI —
Unit CS1 Expansion
Rack
-
Series A (50 m max.) Series B (50 m max.)
I/O Interface ] 1/0 Interface E
Unit i =nl * Unit *
. | ‘ CS1 Long-distance CS1 Long-distance|
CV-series [ Expansion Rack Expansion Rack
Expansion
I/O Cables
(See table
below.)
I/0 Interface 0 IL/JO.tInten‘ace
Unit Al * nr The following Uni
il N . e following Units can
| , CS1 Long-distance ;
il €81 Long-ditance - Expanaon Fack [ DomouietcoLlo,
Expansion Rack Units, and CS1 CPU
] Bus Units. (C200H
Terminator %’;‘ﬁfe%”;‘m be
I/O Interface —{—+== i | .
t WG, ey
n nouani CS1 Long-distance

/0 Interface ——t—ia= 1]
Unit ol
v .H

Expansion Rack

* Power Supply Unit

**The 1/0 Control Unit can be mounted to

the CPU Rack or a CS1 Expansion Rack

(Rack No. 1). A CS1 Long-distance Expan-
CS1 Long-distance sion Rack is a CS1 Expansion Rack con-
Expansion Rack nected after an I/O Control Unit.

Terminator

Note The following CV-series Expansion I/O Cables are used to connect to the CS-

series Long-distance Expansion Racks (i.e., between the I/O Control Unit and
the first I/O Interface Unit and between I/O Interface Units).

Model number 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
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Note CS-series Expansion Racks must be connected before C200H Expansion 1/0O

Racks. The following configuration is not allowed.

]
W[

Power Supply Unit

Power Supply Unit;

Maximum Expansion Racks

C200H Expansion 1/0 Rack

CS1 Expansion Rack

Expansion pattern

Rack

Maximum No. of Racks

Remarks

CPU Rack with CS-series
Expansion Racks

CS-series Expansion Racks

7 Racks

CPU Rack with CS-series
Expansion Racks and
C200H Expansion I/0O Racks

CS-series Expansion Racks
and C200H Expansion 1/O
Racks

7 Racks (with 3 C200H
Expansion 1/0O Racks max.)

CPU Rack with C200H
Expansion 1/0 Racks

C200H Expansion I/O Racks

3 Racks

The total cable length must
be 12 m or less.

CPU Rack with CS-series
Expansion Racks and
CS-series Long-distance
Expansion Racks

CS-series Expansion Racks
and CS-series Long-dis-
tance Expansion Racks

7 Racks (with 1 CS-series
Expansion Rack max.)

The total cable length must
be 0.7 m or less to the last
CS-series Expansion Rack.

The total cable length must
be 50 m or less each for up
to two series of CS-series
Long-distance Expansion
Racks (100 m max. total).

Note C200H Units (C200H Basic 1/0 Units, C200H Group-2 High-density 1/0 Units,
and C200H Special I/O Units) cannot be used with CS-series-only CPU

Racks.
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Rack Configurations

Rack

Configuration

Remarks

Standard CS-series Expan-
sion Racks

CS-series Expansion Backplane

Power Supply Unit

CPU Backplane or CS-series
Expansion Backplane

CS I/0 Connecting Cables

C200H Expansion I/O
Backplane

CS to C200H 1/0O Connecting
Cables

One of each Unit is required.

Note CS-series Expansion
Racks can be con-
nected to C200H
Expansion I/0 Racks,
however, C200H
Expansion I/O Racks
must be connected
after CS-series
Expansion Racks.

CS-series-only Expansion
Racks

CS-series-only Backplane

Power Supply Unit

CPU Backplane or CS-series
Expansion Backplane

CS I/0 Connecting Cables

One of each Unit is required.

Note C200H Units and
Racks cannot be used
with CS-series-only
CPU Racks or Expan-
sion Racks.

C200H Expansion I/O Racks

C200H Expansion I/0O Backplane

Power Supply Unit

CS-series Expansion
Backplane

CS to C200H 1/0O Connecting
Cables

C200H Expansion I/O
Backplane

C200H 1/0 Connecting
Cables

One of each Unit is required.

CS-series Long-distance
Expansion Racks

Mount an I/O Control Unit (CS1W-1C102) to the leftmost slot
on the CPU Rack or the last CS-series Expansion Rack.

Mount an I/O Interface Unit (CS1W-11102) to the leftmost
slot on each Long-distance Expansion Rack.

Attach a Terminator (CV500-TERO1) to the last Long-dis-
tance Expansion Rack in each series. Two Terminators are
provided with the 1/0O 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 CS-series Expansion Rack
cannot be connected to a
CS-series Long-distance
Expansion Rack using a CS
I/O Connecting Cable.

Configuration Device

List

Name Model Specifications Cable Length
Standard CS-series Expan- | CS1W-BI033 3 slots Can be used for Long-dis-
sion Backplanes CS1W-BIO53 5 slots tance Expansion Racks.
CS1W-BI083 8 slots
CS1W-BI103 10 slots
CS-series-only CS-series CS1W-BI032 3 slots Can be used for Long-dis-
Expansion Backplanes CS1W-BIO52 5 slots tance Expansion Racks.
CS1W-BI082 8 slots
CS1W-BI102 10 slots
C200H Expansion 1/0 C200HW-BI031 3 slots Cannot be used for Long-dis-
Backplanes C200HW-BI051 5 slots tance Expansion Racks.
C200HW-BI081 8 slots
C200HW-BI101 10 slots
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Name Model Specifications Cable Length
Power Supply Units C200HW-PA204 100 to 120 V AC or 200 to
240V AC
Output capacity: 4.6 A,
5V DC
C200HW-PA204S 100 to 120 V AC or 200 to

240 V AC (with service
supply: 0.8 A, 24V DC)

Output capacity: 4.6 A,
5V DC

C200HW-PA204R 100 to 120 V AC or 200 to
240 V AC (with RUN output)

Output capacity: 4.6 A,
5v DC

C200HW-PA204C 100 to 240 V C (with replace-
ment notification)

Qutput capacity: 4.6 A at

5V DC
C200HW-PD024 24V DC
C200HW-PA209R 100 to 120 V AC or 200 to

240 V AC (with RUN output)
OQutput capacity: 9 A, 5V DC
C200HW-PDO025 24V DC

CS 1/0 Connecting Cables CS1W-CN313 (See note.) Connects CS-series Expan- |0.3m

1W-CN71 te. sion Backplanes to CPU 7
CSTW-CN713 (See note.) Backplanes or other CS- 0.7m

CS1W-CN223 series Expansion Back- 2m
CS1W-CN323 planes. 3m
CS1W-CN523 5m
CS1W-CN133 10m
CS1W-CN133B2 12m
CS to C200H 1/0 CS1W-CN311 Connects C200H Expansion |0.3 m
Connecting Cables CS1W-CN711 I/0 Backplanes to CPU 07m
Backplanes or CS-series :
CS1W-CN221 Expansion Backplanes. 2m
CS1W-CN321 3m
CS1W-CN521 5m
CS1W-CN131 10m
CS1W-CN131B2 12m
C200H 1/0 Connecting CS1W-CN311 Connects C200H Expansion |0.3 m
Cables 1W-CN711 1/0O Backplanes to other 7
CSTW-C C200H Expansion /0 Back- |2 ™
CS1W-CN221 planes. 2m
CS1W-CN521 5m
CS1W-CN131 10m
I/0 Control Unit CS1W-IC102 Mounts to the leftmost slot | ---

on the CPU Rack or a CS-
series Expansion Rack to
enable connecting CS-series
Long-distance Expansion
Racks.

I/O Interface Unit CS1W-1I102 Mounts to the leftmost slot
on an CS-series Long-dis-
tance Expansion Rack.

Note Restrictions in Using CS-series I/O Connecting Cables
When using a CS1W-CN313 or CS1W-CN713 CS-series /O Connecting
Cable with a CS1-H CPU Unit, always use a Cable manufactured on Septem-
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ber 20, 2001 or later. Do not use Cables that do not have manufacturing num-

bers or Cables manufacture earlier than September 20, 2001.

Manufacturing Number Legend

Four-digit Numbers

ooogo

Year (e.g., 1997 =7, 2001 =1
Month (January to September = 1 to 9, October to December = X to Z)

Six-digit Numbers

godgodgoo

Symbol

———— » Day of month (01 to 31)

Day of month (01 to 31)

————— = Month (January to September = 01 to 12)
» Year (e.g., 2003 = 03)

Name

Model

Specifications

Cable Length

Cables

CV-series I/0O Connecting

CV500-CN312

CV500-CN612

CV500-CN122

CV500-CN222

CV500-CN322

CV500-CN522

CV500-CN132

CV500-CN232

CV500-CN332

CV500-CN432

CV500-CN532

Connects CS-series Long-
distance Expansion Racks.

0.3m

0.6m

im

2m

3m

5m

10m

20m

30m

40m

50m

Connectable Units

The following table shows the Units that can be connected to CPU Racks, CS-

series Expansion Racks, and C200H Expansion 1/0O Racks.
Refer to 2-4 Units for details on the limitations on each particular Unit.

Unit CS-series C200H Basic | C200H Group-2 CS-series C200H CPU Bus
Basic I/0 Units I/0 Units High-density Special Special /10 Units
I/0 Units (Basic 1/0 Units Units (See note 3.)
1/0 Units) (See note 2.)
Standard CPU | Yes Yes Yes Yes Yes Yes
Rack
CS-series-only | Yes No No Yes No Yes
CPU Rack
Standard CS- | Yes Yes Yes Yes Yes Yes
series Expan-
sion Racks
C200H No Yes Yes No Yes No
Expansion I/O
Racks
CS-series-only | Yes No No Yes No Yes
Expansion
Racks
CS-series Yes No No Yes No Yes
Long-distance (See note 2.)
Expansion
Racks
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Note

Maximum Number of Units

Note

1. The CS1W-INTO1 and C200HS-INTO1 Interrupt Input Units are Basic I/O
Units, but they can be mounted only to the CPU Rack.

2. Although CS-series CPU Bus Units can be mounted to CS-series Long-
distance Expansion Racks, it is not recommended because doing so will
increase the cycle time.

The maximum number of expansion slots is 80, so the maximum number of
Units that can be connected is 80. The total number of each type of Unit is not
limited in the mounting location.

1. CS1W-INTO1 and C200HS-INTO1 Interrupt Input Units are Basic I/0O Units
but can be connected to CPU Racks only (four C200HS-INTO1 and two
CS1W-INTO1 Units max. per CPU Rack).

2. Upto 16 C200H Special I/O Units can be mounted.
3. Up to 16 CPU Bus Units can be mounted.

2-3-4 SYSMAC BUS Slave Racks

Configuration

SYSMAC BUS Slave Racks are used to perform basic CS-series remote 1/0O
communications. The SYSMAC BUS Slave Rack allows comparatively small-
scale (512 bits max.) remote 1/O communications using Basic 1/O Units and
Special I/0O Units. The Slave Racks are connected using two-core cable or
optical fiber cables. Units such as Basic I/0 Units and Special I/0 Units can
be mounted to some Slave Racks. I/O Terminals can also be connected.

Rack Configuration Remarks
SYSMAC BUS Slave Backplane One of each required per
Racks Remote /O Slave Unit Rack.

/— SYSMAC BUS Remote I/0 Master Unit (two-conductor or optical fiber cables)

C

SYSMAC BUS (two-conductor or optical fiber cables)

Remote 1/0 4 I'ﬁ

|I Y

\ Y

| §

Slave Rack | Slave Rack L gygMAC BUS
| SYSMAC BUS Bﬁirtnote I/O Slave

Remote 1/O Slave
Unit

Maximum No. of Units and Racks

Per CPU Rack Per Master Unit Per Slave Rack
Master Units Slave Racks Slave Racks Maximum Units
2 Units max. 8 Racks max. 8 Racks max. 10 Units max.

(depending on the
Backplane used)
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Configuration Devices

Master Units

Unit Model Maximum Units | Maximum Slave Racks and I/O Slave Rack Transmission
per CPU Unit bits per CPU Unit and Master communica- distance (total
Unit tions cables extension)
Slave Racks 1/0 bits
SYSMAC BUS | C200H-RM201 |2 Units 8 1,280 Two-core cable |200 m
Wired Remote I/ (80 words)
O Master Units
SYSMAC BUS | C200H-RMO001- |2 Units 8 1,280 Optical fiber PCF: 200 m
Optical Remote |PV1 (80 words) cable (PCF or APF:20m
I/O Master Units APF)
(See note.)
Note PCF: Plastic Clad Optical Fiber Cable
APF: All Plastic Optical Fiber Cable.
Slave Racks
Name Model Specifications Remarks
SYSMAC BUS Slave Rack C200H-BC101-V2 10 Units
Backplanes C200H-BCO81-V2 8 Units
C200H-BC051-V2 5 Units
C200H-BC031-V2 3 Units

SYSMAC BUS Wired Remote
I/O Master Units

C200H-RT201

Power supply voltage: 100 to
120 V AC or 200 to 240 V AC

required.

C200H-RT202

Power supply voltage:
24V DC

SYSMAC BUS Optical Remote
I/0O Master Units

C200H-RT001-P

Power supply voltage: 100 to
120 V AC or 200 to 240 V AC

C200H-RT002-P

Power supply voltage:
24V DC

Power Supply Unit is not

Note Words are allocated to Units on SYSMAC BUS Slave Racks from the
SYSMAC BUS Area and not from the I/O Bit Area.

Connectable Units

Unit CS-series C200H Basic I/ | C200H Group-2 | CS-series Spe- | C200H Special | CPU Bus Units
Basic I/O Units O Units High-density /O | cial I/O Units 1/0 Units
Units (Basic I/O
Units)

SYSMAC BUS |No Yes No No Yes No

Wired Slave (See note.)

Racks

SYSMAC BUS |No Yes No No Yes No

Optical Slave (See note.)

Racks

Note 1. C200H DeviceNet Master Units (C200HW-DRM21-V1), CompoBus/S

114

Master Units, PLC Link Units, and SYSMAC BUS Remote I/O Master Units
cannot be connected to Wired Slave Racks.

2. Special I/0O Unit words (CIO 2000 to CIO 2959) are allocated to C200H
Special I/0 Units according to unit numbers.

3. Up to a total of 10 C200H Special I/0 Units can be mounted to all Slave
Racks in a SYSMAC BUS Remote I/0O System. Only unit numbers 0 to 9
can be used. The number of C200H Special I/0O Units that can be mounted
to any one Slave Rack depends on the specific Units that are used, as
shown in the following table. For the purpose of calculating the maximum
number of Units, Units are classified into four groups, A to D.




Basic System Configuration

Section 2-3

Group A B C D

Units High-speed Counter Units, High-density 1/0 Units, Tem- | Temperature NC211/NC413
NC111/NC112/NC113/NC213 perature Controller Units, Sensor Units, Position Con-
Position Control Units, ASCII Heating/Cooling Control Voice Units trol Units,
Units, Analog I/0O Units, ID Units, PID Control Units, Motion Control
Sensor Units, Fuzzy Logic Units | Cam Positioner Units Units

Maximum Units in |4 Units max. 8 Units max. 6 Units max. 2 Units max.

each group for

each Slave Rack

Maximum Units for
all groups for each
Slave Rack

BA+B+2C+6D<12andA+B+C+D<8

Note 1/0O READ/WRITE instructions (IORD/IOWR) cannot be used with C200H
Special I/0 Units that are mounted to a Slave Rack.
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Units Section 2-4
2-4 Units
2-4-1 Basic 1/0 Units

Input Units

CS-series Basic Input Units

Name Specifications Model Number Mountable Racks Reference
Ay bits | CPU | C200H | CS-series | CS-series | SYSMAC
Rack Expan- Expan- Long- BUS
(ClO 0000 - ! b
to sion I/0 sion distance Slave
CIO 0319) Racks Racks Expan- Racks
sion
Racks
AC Input | 100 to 120 V DC, CS1W-1A111 16 Yes No Yes Yes No
Units 100to 120 V AC 16
inputs
200t0240 V AC, 16 | CS1W-1A211 16 Yes No Yes Yes No
inputs
DC Input |24 V DC, 16 inputs | CS1W-ID211 16 Yes No Yes Yes No
Units
Interrupt |24 V DC, 16 inputs | CS1W-INTO1 16 Yes No Yes (See |Yes (See |[No
Input notes 1, notes 1,
Units 2) 2.)
High- 24V DC, 16 inputs | CS1W-IDPO1 16 Yes No Yes Yes No
speed
Input
Units
DCInput | 24 V DC, 32 inputs | CS1W-ID231 32 Yes No Yes Yes No
Units 154V DC, 64 inputs | CSTW-ID261 | 64 Yes No Yes Yes No
24 V DC, 96 inputs | CS1W-1D291 96 Yes No Yes Yes No
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Note 1. The interrupt function can be used only when the Unit is mounted to the

CPU Rack. (The Interrupt Input Unit can be used as a regular I/O Unit on
Expansion Racks.)

2. Can be used only with CPU Units with model numbers ending in “-V1,"i.e.,
CS1W-CPU4[]-V1 or CS1W-CPU6[I-V1.

3. The C200H-ID001 (8 no-voltage contact inputs, NPN) cannot be used with
CS-series PLCs.



Units

Section 2-4

C200H Basic Input Units

Name Specifications Model Number Mountable Racks Reference
A oits .| CPU | C200H | CS-series | CS-series | SYSMAC
(CIO 0000 Rack Expan- Expan- Long- BUS
to sion I/O sion distance Slave
CIO 0319) Racks Racks Expan- Racks
sion
Racks
AC Input | 100 to 120V AC, C200H-1A121 16 Yes Yes Yes No Yes 3-6 Basic
Units 8inputs /0 Units
100t0 120V AC, | C200H-A122 |16 Yes Yes Yes No Yes and Appen:
16inputs oatiorn
fications of
100 to 120V AC, C200H-1A122V | 16 Yes Yes Yes No Yes Basic I/0
16inputs Units and
High-den-
200 to 240V AC, C200H-1A221 |16 Yes Yes Yes No Yes sity I/O
8inputs Units
200 to 240V AC, C200H-1A222 |16 Yes Yes Yes No Yes
16inputs
200 to 240V AC, C200H-1A222V | 16 Yes Yes Yes No Yes
16inputs
AC/DC |12to24 C200H-IM211 | 16 Yes Yes Yes No Yes
Input V AC/V DC,
Units 8inputs
24V AC/V DC, C200H-IM212 |16 Yes Yes Yes No Yes
16inputs
DCInput | 12to 24 V DC, C200H-ID211 |16 Yes Yes Yes No Yes
Units 8inputs
24V DC, 16 inputs | C200H-ID212 |16 Yes Yes Yes No Yes
Interrupt | 12to 24 V DC, C200HS-INTO1 | 16 Yes Yes Yes No No
Input 8inputs (See note
Units 1)

Note 1.

The interrupt function can be used only when the Unit is mounted to the

CPU Rack. (The Interrupt Input Unit can be used as a regular I/O Unit on
Expansion Racks.)

2. Can be used only with CPU Units with model numbers ending in “-V1,"i.e.,
CS1W-CPU4[]-V1 or CS1W-CPU6[J-V1.

3. The C200H-ID001 (8 no-voltage contact inputs, NPN) cannot be used with
CS-series PLCs.

4. C200H Units and Racks cannot be used with CS-series-only CPU Racks

or Expansion Racks.

C200H High-density Input Units (Group 2)

Name Specifications Model Number Mountable Racks Reference
A Dits | CPU | C200H | CS-series | CS-series | SYSMAC
(C10 0000 Rack Expan- Expan- Long- BUS
to sion I/O sion distance Slave
CIO 0319) Racks Racks Expan- Racks
sion
Racks
DC_ Input |24 V DC, 32 inputs | C200H-ID216 |32 Yes Yes Yes No No
Units 24V DC, 32 inputs | C200H-1D218 | 32 Yes Yes Yes No No
12V DC, 64inputs | C200H-ID111 |64 Yes Yes Yes No No
24V DC, 64 inputs | C200H-ID217 |64 Yes Yes Yes No No
24V DC, 64 inputs | C200H-ID219 |64 Yes Yes Yes No No

Note C200H Units and Racks cannot be used with CS-series-only CPU Racks or

Expansion Racks.

117



Units

Section 2-4

Basic Output Units

CS-series Basic Output Units

Name

Specifications

Model

Number
of bits
allocated
(ClO 0000
to
CIO 0319)

Mountable Racks

CPU
Rack

C200H
Expan-
sion 1/10
Racks

CS-series
Long-
distance
Expan-
sion
Racks

CS-series
Expan-
sion
Racks

SYSMAC
BUS
Slave
Racks

Reference

Relay
Output
Units

250 V AC/

24V DC, 2 A;
120 V DC, 0.1A;
8 points, indepen-
dent contacts

CS1W-0C201

16

Yes

No Yes Yes

No

250 V AC/24 V
DC,2 A; 120V
DC, 0.1 A;

16 points

CS1W-0C211

16

Yes

No Yes Yes

No

Triac
Output
Units

250 VAC, 1.2A,
8outputs, with
fuse burnout
detection circuit

CS1W-0A201

16

Yes

No Yes Yes

No

250V AC, 0.5A,
16 outputs

CS1W-0OA211

16

Yes

No Yes Yes

No

Transis-
tor Out-
put Units

12to 24 V DC,
0.5A,
16sinkingoutputs

CS1W-0OD211

16

Yes

No Yes Yes

No

121024 V DC,
0.5A,
32sinkingoutputs

CS1W-0OD231

32

Yes

No Yes Yes

No

12t0 24 V DC,
0.3 A,
64 sinkingoutputs

CS1W-0OD261

64

Yes

No Yes Yes

No

121024 V DC,
0.1A,
96sinkingoutputs,
with fuse burnout
detection circuit

CS1W-0D291

96

Yes

No Yes Yes

No

24V DC, 05A,
16sourcingoutputs,
load short-circuit
protection

CS1W-0OD212

16

Yes

No Yes Yes

No

24V DC, 0.3 A,
32sourcingoutputs,
load short-circuit
protection

CS1W-0OD232

32

Yes

No Yes Yes

No

24V DC, 0.3 A,

64 sourcingoutputs,
load short-circuit
protection

CS1W-0D262

64

Yes

No Yes Yes

No

24V DC, 0.1 A,

96 sourcingoutputs,
with fuse burnout
detection circuit

CS1W-0D292

96

Yes

No Yes Yes

No

3-6 Basic
1/O Units
and
Appendix
A Specifi-
cations of
Basic I/O
Units and
High-den-
sity I/O
Units
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Units

Section 2-4

C200H Basic Output Units

Name Specifications Model Number Mountable Racks Reference
A ot o | CPU | C200H | CS-series | CS-series | SYSMAC
(C10 0000 Rack Expan- Expan- Long- BUS
to sion I/0 sion distance Slave
Cl0 0319) Racks Racks Ex_pan- Racks
sion
Racks
Relay 250V AC/24V DC, C200H-0C223 16 Yes Yes Yes No Yes
Output |2 A, independent
Units contacts, 5 outputs
max.
250 V AC/24 V DC, |C200H-OC224 16 Yes Yes Yes No Yes
2 A, independent
contacts, 8 outputs
max.
250 V AC/24 V DC, |C200H-OC224V |16 Yes Yes Yes No Yes
2 A, independent (no longer manu-
contacts, 8 outputs | factured)
max.
250 V AC/24 V DC, |C200H-OC224N |16 Yes Yes Yes No Yes
2 A, independent
contacts, 8 outputs
max.
250V AC/24V DC, | C200H-OC221 16 Yes Yes Yes No Yes
2 A, 8 outputs max.
250V AC/24V DC, C200H-0OC222 16 Yes Yes Yes No Yes
2 A, 12outputs max.
250 V AC/24V DC, |C200H-OC222V |16 Yes Yes Yes No Yes
2A, 12 outputs max. | (no longer manu-
factured)
250 V AC/24V DC, |C200H-OC222N |16 Yes Yes Yes No Yes
2A, 12 outputs max.
250V AC/24V DC, |C200H-OC226 |16 Yes Yes Yes No Yes
2 A, 16 outputs max. | (no longer manu-
factured)
250V AC/24V DC, | C200H-OC226N |16 Yes Yes Yes No Yes
2 A, 16 outputs max.
250V AC/24V DC, C200H-0OC225 16 Yes Yes Yes No Yes
2 A, 16 outputs max.
Triac 250 VAC, 1A, C200H-OA221 16 Yes Yes Yes No Yes
Output 8outputs, with fuse | (no longer manu-
Units burnout detection factured)
circuit
250 VAC, 1.2 A, C200H-OA223 16 Yes Yes Yes No Yes
8outputs, with fuse
burnout detection
circuit
250V AC, 0.3 A, C200H-OA222V |16 Yes Yes Yes No Yes
12outputs
250V AC, 0.5A, C200H-OA224 16 Yes Yes Yes No Yes
12outputs
Transis- |24V DC, 2.1 A, C200H-OD213 16 Yes Yes Yes No Yes
tor Out- | 8outputs
[’J‘ﬁfns 121048 VDC, 1A, |C200H-OD411 |16 Yes | Yes Yes No Yes
Sinking 8 outputs
24V DC, 0.3 A, C200H-OD211 16 Yes Yes Yes No Yes
12outputs
24V DC, 0.3 A, C200H-0OD212 16 Yes Yes Yes No Yes
16outputs
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Units Section 2-4
Name Specifications Model Number Mountable Racks Reference
Of bits " Cpy | C200H | CS-series | CS-series | SYSMAC
allocated
(C10 0000 Rack Expan- Expan- Long- BUS
to sion 1/10 sion distance Slave
Cl0 0319) Racks Racks Expan- Racks
sion
Racks
Transis- |24 V DC, 0.8 A, C200H-OD214 16 Yes Yes Yes No Yes
tor Out- | 8outputs, load short-
put circuit protection.
gg:}f&in 51024V DC, 0.3 A, |C200H-OD216 |16 Yes | Yes Yes No Yes
9
8outputs
51024V DC, 0.3 A, |C200H-OD217 16 Yes Yes Yes No Yes
12outputs
24V DC, 1A, C200H-OD21A 16 Yes Yes Yes No Yes
16outputs, load
short-circuit protec-
tion.

Note C200H Units and Racks cannot be used with CS-series-only CPU Racks or
Expansion Racks.

C200H High-density Group-two Output Units

Name Specifications Model Number Mountable Racks Reference
Al | cPU | C200H | Cs-series | CS-series | SYSMAC
(C10 0000 Rack Expan- Expan- | Long-dis- BUS
to sion I/0 sion tance Slave
ClO 0319) Racks Racks Expan- Racks
sion
Racks
Transis- | 4.5V DC/16 mAto | C200H-OD218 32 Yes Yes Yes No No
tor Out- |26.4 V/100mA,
put Units | 32sinking outputs
4.5V DC/16 mAto | C200H-OD219 64 Yes Yes Yes No No
26.4 V/100mA,
64 sinking outputs
24V DC, 0.5A, C200H-0OD21B 32 Yes Yes Yes No No
32 outputs, sourc-
ing outputs, load
short-circuit pro-
tection
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Note C200H Units and Racks cannot be used with CS-series-only CPU Racks or
Expansion Racks.




Units

Section 2-4

Mixed 1/0 Units

CS-series Basic I/0 Units

Name Specifications Model Number Mountable Racks Reference
A its | cPU | C200H | CS-series | CS-series | SYSMAC
Rack Expan- Expan- Long- BUS
(ClO 0000 - ! h
to sllqon II(/O Rsnolr: déstance F?Ia‘ll(e
acks acks Xpan- acks
CIlO 0319) sion
Racks
DC 24V DC, 32 inputs | CS1W-MD261 64-point Yes No Yes Yes No 3-6 Basic
Input/ 121024 V DC, /0 1/O Units
Transis- | 0.3A, 32 sinking and
tor Out- | outputs Appendix
put Units 24V DC, 48 inputs | CS1W-MD291 96-point Yes No Yes Yes No é\aﬁgﬁglgf
12t0 24 V DC, I/0 :
0.1A, 48 sinkin Basic /O
1A, 46 Sinking Units and
outputs, with fuse b A
burnout detection High-den
circuit sity I/O
Units
24V DC, 32 inputs | CS1W-MD262 64-point Yes No Yes Yes No
24V DC, 0.3A, 32 I/0
sourcing outputs,
load short-circuit
protection.
24V DC, 48 inputs | CS1W-MD292 96-point Yes No Yes Yes No
12to 24 V DC, 110
0.1A, 48 sourcing
outputs, with fuse
burnout detection
circuit
TTLI/O |5V DC, 3.5 mA, CS1W-MD561 64-point Yes No Yes Yes No
Units 32 inputs I/0
5V DC, 35 mA,
32 outputs
B7A Interface Units
CS-series Basic 1/0 Units
Name Specifications Model Number Mountable Racks Reference
At | cPU | C200H | Cs-series | CS-series | SYSMAC
(C10 0000 Rack Expan- Expan- Long- BUS
to sion I/O sion distance Slave
Racks Racks Expan- Racks
ClO 0319) sion
Racks
B7A 32 inputs CS1W-B7A12 |32 Yes No Yes Yes No 3-8 B7A
Input Interface
Units Units
B7A 32 outputs CS1W-B7A02 |32 Yes No Yes Yes No
Output
Units
B7A 16 inputs/ CS1W-B7A21 | 32-point Yes No Yes Yes No
Input/ 16 outputs 1/0
Output |32 inputs/ CS1W-B7A22 |64-point | Yes No Yes Yes No
Units 32 outputs 1/0
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Units Section 2-4

C200H Basic I/0 Units

Name Specifications Model Number Mountable Racks Reference
Of bits ' "Cpy | C200H | CS-series | CS-series | SYSMAC
allocated
(C10 0000 Rack Expan- Expan- Long- BUS
to sion 1/10 sion distance Slave
CIO 0319) Racks Racks Expan- Racks
sion
Racks

B7A 16 inputs C200H-B7AN1 16 Yes Yes Yes No Yes 3-8 B7A
Input Interface
Units Units
B7A 16 outputs C200H-B7AO1 | 16 Yes Yes Yes No Yes
Output
Units

Note C200H Units and Racks cannot be used with CS-series-only CPU Racks or
Expansion Racks.

C200H High-density I/0O Units (Group 2)

Name Specifications Model Number Mountable Racks Reference
arbits || CPU | C200H | CS-series | CS-series | SYSMAC
Rack Expan- Expan- Long- BUS
(CIO 0000 > I :
to sion I/0 sion distance Slave
CIO 0319) Racks Racks Expan- Racks
sion
Racks
B7A 32 inputs C200H-B7A12 |32 Yes Yes Yes No No 3-8 B7A
Input Interface
Units Units
B7A 32 outputs C200H-B7A02 |32 Yes Yes Yes No No
Output
Units
B7A 1/0 |16 inputs, C200H-B7A21 | 32-point Yes Yes Yes No No
Units 16outputs 110
32 inputs, C200H-B7A22 | 64-point Yes Yes Yes No No
32outputs 1/0

Note C200H Units and Racks cannot be used with CS-series-only CPU Racks or
Expansion Racks.

Analog Timer Unit
C200H Basic Unit

Name Specifications Model Number Mountable Racks Reference
A oits .| CPU | C200H | CS-series | CS-series | SYSMAC
(C10 0000 Rack Expan- Expan- Long- BUS
to sion I/0 sion distance Slave
Racks Racks Expan- Racks
ClO 0319) sion
Racks
Analog | 4-point timer C200H-TMO001 | 16 points | Yes Yes Yes No Yes 3-9 Analog
Timer Timer
Units Units

Note C200H Units and Racks cannot be used with CS-series-only CPU Racks or
Expansion Racks.
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Units

Section 2-4

2-4-2 Special I/0 Units

CS-series Special I/0 Units

Name Specifications Model Number of Number of Mountable Racks Unit | Refer-
apords | wordS [ CPU | C200H | CS-series | CS-series | SYSMAC | N | ence
(CIO 2000 to | (D20000 to Rack | Expansion | Expansion Long- BUS Slave
CIO 2959) D29599) I/0 Racks Racks distance Racks
Expansion
Racks
Analog I/0 Unit | 4 inputs (4 to 20 mA, | CS1W-MAD44 10 words 100 words | Yes No Yes Yes No 0to 95 | W345
1to 5V, etc.)
4 outputs (1to 5V,
Oto 10V, etc.)
Analog Input 4 inputs (4 to 20 mA, | CS1W-AD041-V1 10 words 100 words | Yes No Yes Yes No 0to 95
Unit 1to 5V, etc.)
8 inputs (4 to 20 mA, | CS1W-AD081-V1 10 words 100 words | Yes No Yes Yes No 0to 95
1to 5V, etc.)
16 inputs (4 to 20 CS1W-AD161 20 words 200 words | Yes No Yes Yes No 0to 95
mA, (See
1to5V, etc) note.)
Analog Output | 4 outputs (1to 5V, CS1W-DA041 10 words 100 words | Yes No Yes Yes No 0to 95
Unit 4 to 20 mA, etc.)
8 outputs CS1W-DA08V 10 words 100 words | Yes No Yes Yes No 0to 95
(1to 5V, etc)
8 outputs CS1W-DA08C 10 words 100 words | Yes No Yes Yes No 0to 95
(4 to 20 mA)
Isolated Ther- 4 inputs (D, E, J, K, CS1W-PTS01-V1 10 words 100 words | Yes No Yes Yes No 0to 95 | W368
mocouple Input | N, R, S, T, or £80 mV
Unit DC)
High-resolution | 4 inputs (B, E, J, K, CS1W-PTS11 10 words 100 words | Yes No Yes Yes No 0to 95
Isolated Ther- L,N,R, S, T U,
mocouple Input | WRe5-26, PL I, or
Unit mV)
Isolated Resis- | 4 inputs CS1W-PTS02 10 words 100 words | Yes No Yes Yes No 0to 95
tance Ther- (Pt100, JPt100)
mometer Input
Unit
Isolated 4 inputs (Ni508.4Q) | CS1W-PTS03 10 words 100 words | Yes No Yes Yes No 0to 95
Ni508.4Q
Resistance
Thermometer
Input Unit
High-resolution | 4 inputs (Pt100, CS1W-PTS12 10 words 100 words | Yes No Yes Yes No 0to 95
Isolated Resis- | JPt100, Pt50, or
tance Ther- Ni508.4 Q)
mometer Input
Unit
Isolated 2-wire | 4 inputs (1to 5 V, 4 | CS1W-PTWO1 10 words 100 words | Yes No Yes Yes No 0to 95
Transmission to 20 mA) 2-wire
Device Input transmission device
Unit power supply builtin
Isolated DC 4inputs (1to 5V, CS1W-PDCO1 10 words 100 words | Yes No Yes Yes No 0to 95
Input Unit 4t0 20 mA, etc.)
High-resolution | 4 inputs (1to 5 V, CS1W-PDC11 10 words 100 words | Yes No Yes Yes No 0to 95
Isolated DC 41020 mA, etc.)
Input Unit
Isolated Con- 4 outputs (1to 5 V, CS1W-PMVO1 10 words 100 words | Yes No Yes Yes No 0to 95
trol Output Unit | 4 to 20 mA)
(Analog Output
Unit)
Isolated Con- 4 outputs CS1W-PMV02 10 words 100 words | Yes No Yes Yes No 0to 95
trol Output Unit | (-10to 10V, -1 to
(Analog Output | 1 V: 1/16,000 resolu-
Unit, advanced | tion; 0to 10V, 0 to
type) 5V,0to 1V:1/8,000
resolution; 0 to 5 V:
1/4,000 resolution)
Power Trans- 8inputs (-1to 1 mA, | CS1W-PTRO1 10 words 100 words | Yes No Yes Yes No 0to 95
ducer Input Unit | 0to 1 mA)
DC Input Unit 8 inputs (-100 to CS1W-PTR02 10 words 100 words | Yes No Yes Yes No 0to 95
(100 mA) 100 mV, 0 to
100 mV)
Isolated Pulse | 4 pulse inputs (0 to CS1W-PPS01 10 words 100 words | Yes No Yes Yes No 0to 95
Input Unit 20 kpulses/s, 0 to 20
pulses/s)

Note Allocated two unit numbers.
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Name Specifications Model Number of Number of Mountable Racks Unit | Refer-
aords | amords . | CPU | _C200H | CSwseries | CS-series | SYsMAC | N | en°e
(CI0 2000 to | (D20000to | Rack | Expansion | Expansion Long- BUS Slave
ClO 2959) D29599) I/0 Racks Racks distance Racks
Expansion
Racks
Position Con- Pulse output, 1 axis, | CS1TW-NC113 10 words 100 words | Yes No Yes Yes No 0to 95 | W376
trol Units 1 to 500 kpulses/s,
open-collector output
Pulse output, 1 axis, | CS1TW-NC133 10 words 100 words | Yes No Yes Yes No 0to 95

1 to 500 kpulses/s,
line-driver output

Pulse outputs, 2 CS1W-NC213 10 words 100 words | Yes No Yes Yes No 0to 95
axes, 1to

500 kpulses/s, open-
collector outputs

Pulse outputs, 2 CS1W-NC233 10 words 100 words | Yes No Yes Yes No 0to 95

axes, 1to

500 kpulses/s, line-

driver outputs

Pulse outputs, 4 CS1W-NC413 20 words 200 words | Yes No Yes Yes No 0to 95

axes, 1to (See

500 kpulses/s, open- note 1.)

collector outputs

Pulse output, 4 axes, | CS1W-NC433 20 words 200 words | Yes No Yes Yes No 0to 95

1 to 500 kpulses/s, (See

line-driver outputs note 1.)
Motion Control | Two axes, analog CS1W-MC221-V1 30 words None Yes No Yes Yes No 0to 95 | W359
Units output for each axis, (See

supports G-language note 2.)

Four axes, analog CS1W-MC421-V1 50 words None Yes No Yes Yes No 0to 95

output for each axis, (See

supports G-language note 3.)
Customizable 4 Kwords, 12 con- CS1W-HIOO01 10 words 100 words | Yes No Yes Yes No 0to 95 | W384
Counter Unit tact inputs, 8 contact (90 for gen-

outputs eral data

4 Kwords, 12 con- CS1W-HCP22 10 words ex-change) Yes No Yes Yes No 0to 95

tact inputs, 8 contact
outputs, 2 pulse
inputs, 2 pulse out-
puts

4 Kwords, 12 con- CS1W-HCA12-V1 10 words Yes No Yes Yes No 0to 95
tact inputs, 8 contact
outputs, 1 pulse
input, 1 analog input,
2 analog outputs

4 Kwords, 12 con- CS1W-HCA22 10 words Yes No Yes Yes No 0to 95
tact inputs, 8 contact
outputs, 2 pulse

inputs, 2 analog out-

puts
GP-IB Inter- Conforms to IEEE- CS1W-GPIO1 10 words 100 words | Yes No Yes Yes No 0to 95 | W410
face Unit 488-1978.

Note 1. Allocated two unit numbers.
2. Allocated three unit numbers.
3. Allocated five unit numbers.
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Section 2-4

C200H Special I/0 Units

C200H High-density I/0 Units

Note 1.

Units.

Functionally, these Units are I/0O Units, but are categorized as Special /0

2. C200H Units and Racks cannot be used with CS-series-only CPU Racks
or Expansion Racks.

Name Specifications Model Number of Number of Mountable Racks Unit Reference
words allo- | words allo- No.
cated cated CPU C200H CS-series | CS-series SYSMAC
(C10 2000 to | (D20000to | Rack | Expansion | Expansion | Long-dis- | BUS Slave
CIO 2959) D29599) I/0 Racks Racks tance Racks
Expansion
Racks
DC Input 24 V DC, 32 inputs C200H-ID215 | 10 words None Yes Yes Yes No Yes 0to9 | 3-7 C200H
Units High-density I/O
- Units (Special
TTL Input 5V DC, 32 inputs C200H-1D501 10 words None Yes Yes Yes No Yes 0to9 | o Units) and
Units Appendix A
Transistor 24V DC, 32 sinking | C200H-OD215 | 10 words None Yes Yes Yes No Yes Oto9 gfgg’;’igal%"s
Qutput outputs Units and High-
density I/O
TTL Output | 5V DC, 32 sinking C200H-OD501 | 10 words None Yes Yes Yes No Yes 0to9 | Units
Units outputs
TTL /O 5V DC, 16 inputs, C200H-MD501 | 10 words None Yes Yes Yes No Yes Oto9
Units 16 sinking outputs
DC 24 V DC, 16 inputs, C200H-MD215 | 10 words None Yes Yes Yes No Yes Oto9
Input/Tran- | 16 sinking outputs
sistor Out- -
put Units 12 V DC, 16 inputs, C200H-MD115 | 10 words None Yes Yes Yes No Yes Oto9
16 sinking outputs

C200H Special I/0 Units

Note C200H Units and Racks cannot be used with CS-series-only CPU Racks or
Expansion Racks.

Name Specifications Model Number of Number of Mountable Racks Unit | Refer-
words allo- words allo- No. ence
cated cated CPU C200H CS-series CS-series SYSMAC
(Cl0 2000 to | (D20000 to Rack Expan- Expan- Long-dis- BUS Slave
CIO 2959) D29599) sion /O | sion Racks tance Racks
Racks Expansion
Racks

Temperature | Thermocouple input, C200H-TCO001 10 words None Yes Yes Yes No Yes 0to9 | W225

Control Units | time-proportioning PID,
or ON/OFF transistor
output
Thermocouple input, C200H-TC002 10 words None Yes Yes Yes No Yes Oto9
time-proportioning PID,
or ON/OFF voltage out-
put
Thermocouple input, C200H-TCO003 10 words None Yes Yes Yes No Yes Oto9
PID current output
Temperature-resis- C200H-TC101 10 words None Yes Yes Yes No Yes Oto9
tance thermometer
input, time-proportion-
ing PID, or ON/OFF
transistor output
Temperature-resis- C200H-TC102 10 words None Yes Yes Yes No Yes Oto9
tance thermometer
input, time-proportion-
ing PID, or ON/OFF
voltage output
Temperature-resis- C200H-TC103 10 words None Yes Yes Yes No Yes Oto9
tance thermometer
input, PID current out-
put
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Name Specifications Model Number of Number of Mountable Racks Unit Refer-
words allo- words allo- No. ence

cated cated CPU C200H CS-series CS-series SYSMAC

(Cl0 2000 to | (D20000 to Rack Expan- Expan- Long-dis- BUS Slave

CIO 2959) D29599) sion /O | sion Racks tance Racks
Racks Expansion
Racks
Heat/Cool Thermocouple input, C200H-TV001 10 words None Yes Yes Yes No Yes 0to9 | W240

Temperature | time-proportioning PID,
Control Units | or ON/OFF transistor
output

Thermocouple input, C200H-TV002 10 words None Yes Yes Yes No Yes Oto9
time-proportioning PID,
or ON/OFF voltage out-

put

Thermocouple input, C200H-TV003 10 words None Yes Yes Yes No Yes Oto9
PID current output

Temperature-resis- C200H-TV101 10 words None Yes Yes Yes No Yes Oto9

tance thermometer
input, time-proportion-
ing PID, or ON/OFF
transistor output

Temperature-resis- C200H-TV102 10 words None Yes Yes Yes No Yes Oto9
tance thermometer
input, time-proportion-
ing PID, or ON/OFF
voltage output

Temperature-resis- C200H-TV103 10 words None Yes Yes Yes No Yes Oto9
tance thermometer
input, PID current out-
put

Temperature | Thermocouple input, C200H-TS001 10 words None Yes Yes Yes No Yes 0to9 | W124

Sensor Units | K(CA) or J(IC), select-
: at()le ) (ic) C200H-TS002 10 words None Yes Yes Yes No Yes Oto9

Temperature-resis- C200H-TS101 10 words None Yes Yes Yes No Yes Oto9
tance thermometer,
JPt 100 Q

Temperature-resis- C200H-TS102 10 words None Yes Yes Yes No Yes Oto9
tance thermometer,
Pt 100 Q

PID Control Voltage output/current | C200H-PIDO1 10 words None Yes Yes Yes No Yes 0to9 | w241
Units input, time-proportion-
ing PID, or ON/OFF
transistor output

Voltage output/current | C200H-PID02 10 words None Yes Yes Yes No Yes Oto9
input, time-proportion-
ing PID, or ON/OFF
voltage output

Voltage output/current | C200H-PID03 10 words None Yes Yes Yes No Yes Oto9
input, PID current out-
put
Cam Posi- 48 cam outputs (16 C200H-CP114 10 words 11 words Yes Yes Yes No Yes Oto9 | W224

tioner Units external outputs and 32
internal outputs)
Resolver speed: 20 us
(5 kHz)

ASCII Units | 24-Kbyte RAM C200H-ASC02 10 words None Yes Yes Yes No Yes Oto9 | W165

200-Kbyte RAM, 2 RS- | C200H-ASC11 10 words 100 words Yes Yes Yes No Yes Oto F | W306
232C ports

200-Kbyte RAM, RS- C200H-ASC21 10 words 100 words Yes Yes Yes No Yes OtoF
232C port, RS-422/485
port

200-Kbyte RAM, 3 RS- | C200H-ASC31 10 words 100 words Yes Yes Yes No Yes OtoF
232C ports

Analog Input | 4to 20 mA, 1to 5/0to | C200H-ADOO1 10 words 100 words Yes Yes Yes No Yes Oto9 | W229
Units 10 V (selectable), 4
inputs, 1/4,000 resolu-
tion

4t020 mA, 1to 5/0to | C200H-AD002 10 words 100 words Yes Yes Yes No Yes OtoF
10 V/~10to +10 V
(selectable); 8 inputs;
1/4,000 resolution

4t020 mA, 1to 5/0to | C200H-AD003 10 words 100 words Yes Yes Yes No Yes Oto F | W345
10 V/~10to +10 V
(selectable); 8 inputs;
1/4,000 resolution

Analog Out- | 4t020 mA, 1to5/0to | C200H-DA0O1 10 words 100 words Yes Yes Yes No Yes 0to9 | W229
put Units 10 V (selectable); 2
outputs; 1/4,000 reso-
lution

4to 20 mA, —10 to C200H-DA002 10 words None Yes Yes Yes No Yes OtoF
+10 V (selectable),
4 outputs

1to5V,0to 10V, -10 | C200H-DA003 10 words 100 words Yes Yes Yes No Yes Oto F | W325
to +10 V (selectable), 8
outputs; 1/4,000 reso-
lution

4 to 20 mA, 8 outputs; | C200H-DA004 10 words 100 words Yes Yes Yes No Yes OtoF
1/4,000 resolution

Analog I/O 2 inputs (4 to 20 mA, C200H-MADO1 10 words 100 words Yes Yes Yes No Yes OtoF
Units 1to5V, etc)
2 outputs (4 to 20 mA,
1to5V, etc.)
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Name Specifications Model Number of Number of Mountable Racks Unit | Refer-
words allo- words allo- No. ence
cated cated CPU C200H CS-series CS-series SYSMAC
(Cl0 2000 to | (D20000 to Rack Expan- Expan- Long-dis- BUS Slave
CIO 2959) D29599) sion /O | sion Racks tance Racks
Racks Expansion
Racks
High-speed One-axis pulse input, C200H-CT001-V1 [ 10 words 100 words Yes Yes Yes No Yes Oto9 | W11
Counter counting rate: 50 kcps
Units max.
One-axis pulse input, C200H-CT002 10 words 100 words Yes Yes Yes No Yes 0to9
counting rate: 75 kcps
max., line driver com-
patible
Two-axis pulse input, C200H-CT021 20 words 100 words Yes Yes Yes No Yes OtoF | W311
counting rate: 75 kcps
max., line driver com-
patible
Motion Con- | G-language program- | C200H-MC221 20 words 100 words Yes Yes Yes No Yes OtoF | W315
trol Units mable, two-axis analog (Uses first 2 W314
outputs words.)
Position Con- | Two axes, pulse output | C200H-NC211 20 words 200 words Yes Yes Yes No Yes 0to9 | W166
trol Units for each axis, speeds: 1
to 250,000 pps, directly
connects to servomotor
driver
One axis, pulse output, | C200H-NC111 10 words 100 words Yes Yes Yes No Yes 0to9 | W137
speed: 1 t0 99,990 pps
One axis, pulse output, | C200H-NC112 10 words 100 words Yes Yes Yes No Yes 0to9 | Wi128
speeds 1 to 250,000
pps, directly connects
to servomotor driver,
line driver compatible
(Z level)
One axis, pulse output, | C200H-NC113 10 words 100 words Yes Yes Yes No Yes OtoF | W334
speeds 1 to 500,000
pps, directly connects
to servomotor driver
Two axes, pulse output | C200H-NC213 10 words 100 words Yes Yes Yes No Yes OtoF
for each axis, speeds 1
to 500,000 pps, directly
connects to servomotor
driver
Four axes, pulse output | C200H-NC413 20 words 200 words Yes Yes Yes No Yes OtoF
for each axis, speeds 1
to 500,000 pps, directly
connects to servomotor
driver
ID Sensor Electromagnetic cou- C200H-IDS01-V1 | 10 words None Yes Yes Yes No Yes 0to9 | W153
Units pling
Microwave type C200H-IDS21 10 words None Yes Yes Yes No Yes 0to9
Voice Unit Adaptive differential C200H-OV001 10 words 100 words Yes Yes Yes No Yes Oto9 | W172
(See note 6.) | pulse-code modulation
Fuzzy Logic | 8 inputs, 4 outputs C200H-FZ001 10 words 100 words Yes Yes Yes No Yes Oto9 | W208
Unit
JPCN-1 Unit | Settable as master or C200H-JRM21 10 words 100 words Yes Yes Yes No No OtoF | --
slave
DeviceNet DeviceNet Remote I/O, | C200HW-DRM21- | (See note 1.) | None Yes Yes Yes No No OtoF | W347
Master Units | 1,600 bits max. Vi
C200H I/0 DeviceNet Slave, 512 C200HW-DRT21 10 words None Yes Yes Yes No No OtoF | W347
Link Units inputs/512 outputs
max.
Compo- CompoBus/S Remote | C200HW-SRM21- | 10 words or None Yes Yes Yes No No Oto F | W266
Bus/S Mas- 1/0, 256 bits max. \" 20 words
ter Units
PLC Link PLC Link, single level: | C200H-LK401 (See note 2.) | None Yes Yes Yes No No 0to9 | W135
Units 32 units, multilevel:
16 Units
SYSMAC Wired C200H-RM201 (See note 3.) | --- Yes Yes Yes No No 0to3 | W120
BUS Remote N
1/O Master Optical C200H-RMO001- - Yes Yes Yes No No Oto3 | W136
Units PV1

Note 1.

The DeviceNet Slaves are allocated up to 1,600 I/O bits (100 words) in the
DeviceNet Area.

PLC Link Units are allocated up to 1,024 bits (64 words) in the Link Area.

Each Slave Rack connected to a Remote I/O Master Unit is allocated
10 words in the SYSMAC BUS Area.

Each I/0O Terminal is allocated 1 word in the I/O Terminal Area.

The C200HW-CLK21 Controller Link Unit (C200HX/HG/HE) cannot be
used. Use the CS1W-CLK21(-V1) or CS1W-CLK23 Controller Link Unit
(CS-series CPU Bus Unit). Data links and message services are support-
ed between C200HX/HG/HE and CS-series PLCs.
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5. The C200H-LKOOCO-CJOJ  Host Link  Unit  (C200H, C200HS,
C200HX/HG/HE) cannot be used. Use the CS1W-SCU21 Serial Commu-
nications Unit (CS-series CPU Bus Unit).

6. Observe the following precautions when using the C200H-OV001 Voice
Unit.

* The Voice Unit cannot be used if an OMRON Programmable Terminal
(PT) set for NT Link Mode is connected to the peripheral port or RS-
232C port on the CPU Unit.

* When using both a Voice Unit and an OMRON PT, connect the PT to
a CS1W-SCBLILI] Serial Communications Board or to a CS1W-
SCULILI] Serial Communications Unit.

* When a Voice Unit is mounted, set to baud rate for the peripheral port
or RS-232C port on the CPU Unit to 9,600 bps or less when commu-
nicating with a computer or other external device.
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2-4-3

CS-series CPU Bus Units

Name Specifications Model Number Number CPU Mountable Racks Unit | Refer-
f d: f d! B No.
loeted | ot | ot | cPu | c2000 | cs-series | Cs-series | sysmac | o | °"°®
CI0 1500 | D30000 | System | Rack | Expansion | Expansion | Long-dis- | BUS Slave
to to Settings I/0 Racks Racks tance Racks
CIO 1899 | D31599 Expansion
Racks
Controller Wired CS1W- 25 words | 100 words | Used Yes No Yes Yes No OtoF | W309
Link Units CLK21-V1 (datalink (See
CS1W- tables) note
CLK23 1)
Optical CS1W- 25 words | 100 words | Used Yes No Yes Yes No
CLK11 (data link
tables)
Optical ring, S1W- 25 words | 100 words | Used Yes No Yes Yes No
H-PCF cable CLK12-V1 (data link
CS1W- tables)
CLK13
Optical ring, CS1W- 25 words | 100 words | Used Yes No Yes Yes No
Gl cable CLK52-V1 (datalink
CS1W- tables)
CLK53
SYSMAC Coaxial CS1W- 25 words | 100 words | Used Yes No Yes Yes No W367
LINK Units SLK21 (datalink
tables)
Optical CS1W- 25 words | 100 words | Used Yes No Yes Yes No
SLK11 (data link
tables)
Serial Com- | Two RS-232C Ports CS1W- 25 words | 20 words | Notused | Yes No Yes Yes No OtoF | W336
munications SCu21-Vv1
Unit
n Two RS-422A/ 485 Ports | CS1W- | 25words | 20 words | Notused | Yes | No Yes Yes No
SCU31-V1
Ethernet 10Base-5 CS1W- 25 words | 100 words | Used Yes No Yes Yes No OtoF | W343
Unit ETNO1 (See
note
1)
10Base-T CS1W- 25 words | 100 words | Used Yes No Yes Yes No OtoF
ETN11 (See
note
1)
100Base-TX (Can be used CS1W- 25 words | 100 words | Used Yes No Yes Yes No OtoF | W420
as 10Base-T.) ETN21 (See w421
note
1)
FL-net Unit 100Base-TX cyclic transmis- | CS1W- 25 words | 100 words | Used Yes No Yes Yes No OtoF [ W440
sions and message transmis- | FLN22 (See
sions note
1)
DeviceNet DeviceNet remote 1/0 2,048 | CS1W- 25 words | 100 words | Not used | Yes No Yes Yes No OtoF | W380
Unit pt, user settings without Con- | DRM21-V1
figurator
PROFIBUS- | PROFIBUS-DP remote I/O CS1W- 25 words | 100 words | Not used | Yes No Yes Yes No OtoF | W409
DP Master 7,168 words PRM21
Unit
Loop Control | PID operations: 32 max. CS1W- 25 words | None Not used | Yes No No No No OtoF | W374
Unit Loop, process operations: LCo01 (See | W375
250 max. note
2)
Position MECHATROLINK-II, CS1W- 25 words | None Not used | Yes No Yes Yes No OtoF | W426
Control 16 axes max. NCF71
Units
supporting
MECHA-
TROLINK-II
communica-
tions
High-resolu- | MECHATROLINK Il, Real CS1W- 25 words | 100 words | Not used | Yes No Yes Yes No OtoF |--
tion Motion axes: 30, Virtual axes: 2, MCH71
Control Unit | Special motion control lan-
guage
SYSMAC One CF card One CS1W- Notused | Notused | Notused | Yes No Yes Yes No OtoF | W229
SPU Unit type /Il slot Ethernet | SPUO1
(High-speed | (used with port
Storage and | OMRON HMC-
Procegssing EFCIO] Mem- Two CS1W- Notused | Notused | Notused
Unit) ory Card) Ethernet | SPU02
ports
Note 1. A maximum of four Units can be mounted.
2. A maximum of three Units can be mounted.
3. Some CPU Bus Units are allocated words in the CPU Bus Unit Setting Ar-

ea. The system must be designed so that the number of words allocated
in the CPU Bus Unit Setting Area does not exceed its capacity. Refer to 2-
7 CPU Bus Unit Setting Area Capacity for details.
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2-5 Expanded System Configuration

2-5-1 Serial Communications System

The CS-series system configuration can be expanded by using the following
serial communications ports.

e CPU Unit built-in ports x 2 (peripheral port and RS-232C port)

e Serial Communications Board ports x 2 (RS-232C or RS-422/485)
* Serial Communications Unit ports x 2 (RS-232C)

¢ ASCII Unit ports x 2 (RS-232C or RS-422/485)

1,2,3... 1. If the CPU Unit built-in ports, the Serial Communications Board ports, or
Serial Communications Unit ports are used, words can be allocated to var-
ious protocols, such as Host Link and protocol macro.

2. Upto 16 Serial Communications Units and 16 ASCII Units can be connect-
ed to one CPU Unit. The system configuration can then be expanded by
connecting devices with RS-232C or RS-422/485 ports, such as Temper-
ature Sensor Units, Bar Code Readers, ID Systems, personal computers,
Board Computers, Racks, and other companies’ PLCs.

ASCII Unit (16 Units max.)

Serial Communications Unit (16 Units max.)
A

[ ™ CPU Unit

I~ Serial Communications Board

Communications ports 1 -

%{a—qt_‘:}_h
D \D - HD m D—— Peripheral port
i 0o

RS-232C port

Communications ports 2

Expanding the system configuration as shown above allows a greater
number of serial communications ports, and greater flexible and simpler
support for different protocols.

3. The Serial Gateway is supported for CPU Units with unit version 3.0 or lat-
er and Serial Communications Boards/Units with unit version 1.2 or later.

* CPU Units with unit version 3.0 or later: Gateway from FINS network to
serial communications (CompoWay/F only) is possible through the
peripheral port and RS-232C port.

* Serial Communications Boards/Units with unit version 1.2 or later: Gate-
way from FINS network to serial network (CompoWay/F, Modbus, or Host
Link) is possible. Using a Gateway to Host Link enables Host Links with
the PLC as master.
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System Configuration Example

CX Programmer

Programming Device

Programming
Console

Programmable

oR |

Host computer

Serial Communications Unit

Serial Communications Unit
Ver. 1.2 or later

|

Terminal

NT Link ‘ ‘

—

e

H
’_l_:l_‘

A

Serial Commu-
nications Board
CPU Unit

conditions
automatically
fffffff recognized.
: Peripheral g
- por
| O 0
N

T 1o

Peripheral Bus

Communications

——1

RS-232C port

Protocol macro

General-purpose

RS-232C port

Protocol macro

external devices
(such as other

companies' PLCs)

—1_— CPU Unit
Host Link slave

CompoWay/F-
compatible device
Modbus-

compatible device

2-5-2 Systems

Protocols

Units, Bar Code Readers)

General-purpose external devices
(such as Temperature Sensor

Refer to page 137 for a table showing which communications protocols are
supported by each Unit.

The serial communications port mode (protocol) can be switched in the CPU
Unit's PLC Setup. Depending on the protocol selected, the following systems

can be configured.

The following protocols support serial communications.

Protocol

Main connection

Use

Applicable commands,
communications
instructions

Host Link (SYSMAC WAY)
slave

Personal computer

OMRON Programmable
Terminals

Communications between
the Host computer and the
PLC. Commands can be
sent to a computer from the
PLC.

Host Link commands/ FINS
commands. Commands can
be sent to a computer from
the PLC.

No-protocol (customer) com-
munications

General-purpose external
devices

No-protocol communica-
tions with general-purpose
devices.

TXD(236), RXD(235),
TXDU(256), RXDU(255)

NT Links (1: N)

OMRON Programmable
Terminals

High-speed communica-
tions with Programmable
Terminals via direct access.

None
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Protocol

Main connection

Use

Applicable commands,
communications
instructions

Peripheral bus (See note 1.)

Programming Devices
CX-Programmer

Communications between
Programming Devices and
the PLC from the computer.

None

Protocol macro (See note 2.)

General-purpose external
devices

Sending and receiving mes-
sages (communications
frames) according to the
communications specifica-
tions of external devices.
(SYSMAC-PST is used to
create protocols by setting
various parameters.)

PMCR(260) instruction

General-purpose (BASIC
languages) (See note 3.)

General-purpose external
devices

Free communications with
general-purpose external
devices using BASIC com-
mands.

BASIC program

Serial Gateway

OMRON Component
PLC

Converts FINS commands
that are received into Com-
poWay/F, Modbus, or Host
Link protocols, and then
transmits the converted
command to the serial line.

CompoWay/F Master
(See note 4.)

CompoWay/F slave

Converts FINS commands
(encapsulated CompoWay/F
commands) received at the
serial port into CompoWay/F
commands.

FINS command

2803 hex received
(including sending FINS
command using
CMND(490))

Modbus Master
(See note 5.)

Modbus slave

Converts FINS commands
(encapsulated Modbus com-
mands) received at the serial

port into Modbus commands.

FINS command

2804 hex or 2805 hex
received

(including sending FINS
command using
CMND(490))

Host Link FINS
(SYSWAY) Master
(See note 5.)

Host Link FINS (SYSWAY)
slave (PLC)

Converts FINS commands
into FINS commands encap-
sulated in Host Link

Any FINS command
received except those sent
to serial port

(including sending FINS
command using
CMND(490))

Note 1.

The peripheral bus mode is used for Programming Devices excluding Pro-

gramming Console. If Programming Console is to be used, set pin 4 of the
DIP switch on the front panel of the Unit to OFF so that the default periph-
eral port communications parameters are used instead of those specified

in the PLC Setup.

2. Serial Communications Unit or Serial Communications Board required.
3. ASCII Unit required.

4. CPU Unit with version 3.0 or later (peripheral port and RS-232C port) and
Serial Communications Board/Unit with unit version 1.2 or later only.

5. Serial Communications Board/Unit with unit version 1.2 or later only.

Host Link System (SYSWAY 1:N Mode) (Slave)
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The Host Link System allows the 1/O memory of the PLC to be read/written,
and the operating mode to be changed from a Host computer (personal com-
puter or Programmable Terminal) by executing Host Link commands or FINS
commands that are preceded by a header and followed by a terminator. Alter-
natively, FINS commands (preceded by a header and followed by a termina-
tor) can be sent to a computer connected via the Host Link System by
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executing Network Communications Instructions (SEND(090), RECV(098),
and CMND(490)) from the CPU Unit.

Host computer

No-protocol

=

FINS commands sent via
SEND/RECV/CMND

instructions from the PLC Applicable port

/ ) Serial Serial
CPU Unit Commu- | Commu-
O / nications | nications
D< Peripheral port| RS-232C port Board Unit
= Yes Yes
Host Link com- (See note 1.) [(See note 2.) Yes Yes

mands or FINS
commands

Note 1. Set pin 4 of the DIP switch on the front panel of the CPU Unit to ON, and

set the serial communications mode in the PLC Setup to Host Link.

2. Set pin 5 of the DIP switch on the front panel of the CPU Unit to OFF, and
set the serial communications mode in the PLC Setup to Host Link.
3. Host Link master functions can be performed by sending the CMND(490)

instruction via the Serial Gateway when using Serial Communications
Boards/Units with unit version 1.2 or later.

PLC (Host Link Master)
FINS command sent

Serial Communications CMND(490)
Board/Unit
/
wl
— (300 ] s

Host Link
header

Host Link
terminator

LEniinnik

(Custom) Communications System

PLC (Host Link slave)

No-protocol communications allow simple data transmissions, such as input-
ting bar code data and outputting printer data using communications port 1/0
instructions. The start and completion codes can be set, and RS and CS sig-
nal control is also possible with no-protocol communications.

The following table shows the usage of each communications port 1/O
instruction, based on the communications port being used and the direction of
the data transfer (sending or receiving).

Communications
port

CPU Unit's built-in
RS-232C port

Serial port on a Serial Communi-
cations Unit (unit version 1.2 or
later)

Serial port on a Serial Communi-
cations Board (unit version 1.2
or later)

Send

TXD(236)

TXDU(256)

TXD(236)

Receive

RXD(235)

RXDU(255)

RXD(235)
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TXDU
General-purpose
external device
RXD

vy pop / Applicable port
-
| ) Serial
D/ [ CPU Unit Communications
EL D Unit (SCU)
Peripheral port| RS-232C port
\
RS232C ] No Yes Yes
8 b (See note 1.) (See note 2.)
RXDU

TXD

Note

General-purpose
external device

1. Set pin 5 of the DIP switch on the front panel of the CPU Unit to OFF, and
set the serial communications mode in the PLC Setup to no-protocol com-
munications.

2. No-protocol communications are supported for Serial Communications
Units with unit version 1.2 or later only.

NT Link System (1:N Mode)

1:N Mode

1:N Mode

If the PLC and Programmable Terminal (PT) are connected together using
RS-232C ports, the allocations for the PT’s status control area, status notify
area, objects such as touch switches, indicators, and memory maps can be
allocated in the I/O memory of the PLC. The NT Link System allows the PT to
be controlled by the PLC, and the PT can periodically read data from the sta-
tus control area of the PLC, and perform necessary operations if there are any
changes in the area. The PT can communicate with the PLC by writing data to
the status notify area of the PLC from the PT. The NT Link system allows the
PT status to be controlled and monitored without using PLC ladder programs.
The ratio of PLCs to PTsis 1: n (82 n > 1).

Set the PT communications settings for a 1:N NT Link. Either one or up to
eight PTs can be connected to each PLC.

Version-1 CPU Units support high-speed NT Links (1:N mode). In this way,
equipment monitoring and settings can be made faster from the PT. The appli-
cable PTs are the NS-series PTs, the NT31(C)-V2 and the NT631(C)-V2.

Applicable port
0 / _ Serial Serial
CPU Unit Commu- | Commu-

O] nications | nications

134

RS-232C

]

Programmable
Terminal

.

Peripheral port |RS-232C port Board Unit
RS-232C Yes Vos
(See note 1.) | (See note 2.) Yes Yes

—] RS-232C to RS-422/485

Conversion Adapter Note 1. Turn ON pin 4 on the DIP switch on
the front of the CPU Unit and set the
serial communications mode in the
PLC Setup for an NT Link.

RS-422A/485 2. Turn OFF pin 5 on the DIP switch on

the front of the CPU Unit and set the
serial communications mode in the

|

PLC Setup for an NT Link.
] O O

Programmable Programmable Programmable
Terminal Terminal Terminal
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Protocol Macros

Note

Note

1. The PLC can be connected to any PT port that supports 1:N NT Links. It
cannot be connected to the RS-232C ports on the NT30 or NT30C, be-
cause these ports support only 1:1 NT Links.

2. The NT20S, NT600S, NT30, NT30C, NT620S, NT620C, and NT625C can-
not be used if the CPU Unit’s cycle time is 800 ms or longer (even if only
one of these PTs is connected).

3. The Programming Console functionality of a PT (Expansion Function) can
be used only when the PT is connected to the RS-232C or peripheral port
on the CPU Unit. It cannot be used when connected to an RS-232C or RS-
422A/485 port on a Serial Communications Board or Serial Communica-
tions Unit.

4. When more than one PT is connected to the same PLC, be sure that each
PT is assigned a unique unit number. Malfunctions will occur if the same
unit number is set on more than one PT.

5. The 1:1 and 1:N NT Link protocols are not compatible with each other, i.e.,
they are separate serial communications protocols.

The CX-Protocol is used to create data transmission procedures (protocols)
for general-purpose external devices according to the communications speci-
fications (half-duplex or full-duplex, asynchronous) of the general-purpose
external devices. The protocols that have been created are then recorded in a
Serial Communications Board, enabling data to be sent to and received from
the external devices by simply executing the PMCR(260) instruction in the
CPU Unit. Protocols for data communications with OMRON devices, such as
Temperature Controller, Intelligent Signal Processors, Bar Code Readers, and
Modems, are supported as standard protocols. (See note.)

The standard protocols are provided with the CX-Protocol, Serial Communi-
cations Boards, and Serial Communications Units.

Host computer

Protocol CX-Protocol or PSS Support
E Software for protocol macro

E g function

- nications | nications

/ Applicable port
CPU Unit Serial Serial

Commu- | Commu-

CompoWay/F
(Host Function)

Peripheral port| RS-232C port | Board Unit
No No Yes Yes

Messages
|

| S |

Messages .
General-purpose external device

The CS-series CPU Unit can operate as a host to send CompoWay/F com-
mands to OMRON components connected in the system. CompoWay/F com-
mands are executed by using the CompoWay/F send/receive sequences in
the standard protocols of the protocol macro function.
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Serial Gateway Mode

|_— Protocol macro

CompoWay/F command
CompoWay/F |

OMRON
device

When using CPU Units with unit version 3.0 or later (peripheral port and RS-
232C port), the received FINS message is automatically converted into Com-
poWay/F according to the message (see note). When Serial Communications
Boards/Units with unit version 1.2 or later are used, the received FINS mes-
sage is automatically converted into either CompoWay/F, Modbus-RTU, Mod-
bus-ASCII, or Host Link FINS according to the message.

Note CPU Units with unit version 3.0 or later (peripheral port and RS-232C port)

support automatic conversion into CompoWay/F only (automatic conversion
into Modbus-RTU, Modbus-ASCII, and Host Link FINS is not possible).

CompoWay/F, Modbus-RTU, Modbus-ASCII

CPU Unit with unit
version 3.0 or later
(peripheral port or RS-
232C port)

Serial Communications
Board/Unit with unit
version 1.2 or later

CompoWay }_
_< FINS l (See note.)

Network

CMND(490) FINS command sent

A

FINS CompoWay
A Gateway, '{ (See note.)

CompoWay
See note.

Note: Or Modbus-RTU command or Modbus-ASCIl command.
These commands cannot be sent to the CPU Unit.

Host Link FINS

Serial Communications
Board/Unit with unit
version 1.2 or later

Note: Not supported
for CPU Units

CompoWay-compatible
OMRON Component, or
Modbus-RTU-compatible
or Modbus-ASCiII-
compatible device

- CX-Programmer or other
Network Programming Device that
FINS command uses CX-Server as the
CMND(90) | <t communications driver
1 [1c
":@a'/< e | FINS
PLC (Host Link Master) Host Link Host Link
-- header terminator
Host Link Host Link
header terminator

I'
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Unit/Protocol Compatibility

Unit Model Port Periph- Host No-pro- | Protocol | NT Link | General- | Serial
eral bus Link tocol macro (1:N purpose | Gateway
(See (slave) (cus- Mode) (using (See
note 1.) tomer) BASIC) | note 2.)
commu-
nica-
tions
CPU Units |CS1G/H- Peripheral | Yes Yes --- --- Yes Yes
CPULILI-E RS-232C Yes Yes Yes Yes Yes
Serial CS1W-SCB21- | RS-232C Yes Yes (See | Yes Yes Yes
Communi- | V1 note 2.)
cations RS-232C |- Yes Yes (See |Yes Yes Yes
Boards note 2.)
CS1W-SCB41- | RS-232C Yes Yes (See | Yes Yes Yes
VA note 2.)
RS-422/485 | --- Yes Yes (See | Yes Yes Yes
note 2.)
Serial CS1W-SCU21- | RS-232C --n Yes Yes (See | Yes Yes Yes
Communi- |V1 note 2.)
cations RS-232C |- Yes Yes (See | Yes Yes Yes
Units note 2.)
CS1W-SCU31- | RS422A/ Yes Yes (See | Yes Yes Yes
Al 485 note 2.)
RS422A/ Yes Yes (See | Yes Yes Yes
485 note 2.)
ASCII C200H-ASC11 | RS-232C Yes
Units RS-232C Yes
C200H-ASC21 | RS-232C Yes
RS-422/485 | --- - Yes
C200H-ASC31 | RS-232C Yes
RS-232C Yes
RS-232C Yes
(Terminal
port)
Note 1. The peripheral bus mode is used for Programming Devices excluding Pro-

gramming Console. If Programming Console is to be used, set pin 4 of the
DIP switch on the front panel of the Unit to OFF so that the default periph-
eral port communications parameters are used instead of those specified
in the PLC Setup.

2. Supported for CPU Units with unit version 3.0 or later and Serial Commu-
nications Boards/Units with unit version 1.2 or later only. For CPU Units,
however, only automatic CompoWay/F connection is possible.

137



Expanded System Configuration Section 2-5

Host Link System

Host Link Slave

138

The following system configurations are possible for a Host Link System.

C-mode Commands

| {(Host Lin@
Host Link commands

[ ]

| {(Host Lin@I
[ [ FANS [ |

— Host Link terminator

FINS Commands

Host Link header

In Host Link mode, FINS commands contained between a header and termi-
nator can be sent from the host computer to any PLC on the Network. Com-
munications are possible with PLCs on the same or different types of
interconnected Networks up to two levels away (three levels including the
local level but not including the Host Link connection).

| {Host Link)

A—[Fing 5
“Host Link=" 7\

terminator Controller Link Network
Host Link header or Ethernet

Ethernet

o

Controller Link
Network Gateway
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Communications from Host Computer

I:l Sggegggg;/ SEND(090): Sends data to the Host computer.
CMND(490) | RECV(098): Receives data from the Host computer.
CMND(490): Executes a specified FINS command.
E /
 TFANS T ]

Host Link terminator

Host Link header

In Host Link mode, FINS commands contained between a header and termi-
nator can be sent from the host computer to any PLC on the Network. Com-
munications are possible with PLCs on the same or different types of
interconnected Networks up to two levels away (three levels including the
local level but not including the Host Link connection).

SEND(090)/
RECV(098)
CMND(490)
Host Link
®_| Controller
FINS “__Link Network
Host Link

terminator
Host Link header

|

SEND(OQO;/
# |Host Link Ethernet | BER00)
‘.\-"‘1_
Controller Link Network ;%/
Controller Link Network
Gateway
Host Link Master Using a Serial Communications Board/Unit with unit version 1.2 or later and

Serial Gateway mode enables received FINS commands to be enclosed in a
Host Link header and terminator and transmitted to the PLC on the serial line
(Host Link slave).
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CX-Programmer or other

Serial Communications
Board/Unit with unit

Programming Device

Network
FINS command that uses CX-Server as
CMND(490) | oo 4 the communications
driver

version 1.2 or later

Serial

Gateway,

Host Link
header terminator

!
)4 FINS ‘
LN [ FINS
PLC (Host Link Master) Host Link Host Link

header terminator

Host Link

1N

FINS Messages

Flexible Communications

P

PLC (Host Link slave)

1L

FINS (Factory Interface Network Service) messages are commands and
responses that are used as a message service in an OMRON Network. FINS
messages enable the user to control operations such as sending and receiv-
ing data and changing operating modes when necessary. The features of
FINS messages are as follows:

FINS messages are defined in the application layer and do not rely on the
physical layer, data link layer, or other lower-level layers. This enables flexible
communications on the CPU bus and different types of networks. Basically,
communications with Ethernet, SYSMAC NET, SYSMAC LINK, Controller
Link, DeviceNet, or Host Link Networks, and between the CPU Unit and CPU
Bus Units or Inner Boards is possible via the CPU bus.

CS1 CPU Bus Unit
| /_/— Inner Board
Ethernet

/| || fesm=

= ”~

Host Link
[_[FINS] -

V4 FINS

Controller Link

Note A TCP/IP header must be attached to the FINS command for an Ethernet Net-
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work, and a Host Link header must be attached to the FINS command for a
Host Link Network
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Supports Network Relay

Up to three network levels (eight levels for unit version 2.0 or later), including
the local network, can be bypassed to access other Racks.

|
|

‘ " L™,
1 /1 o

Network 2

N VAN

Network 1 Network 3

Note With CS/CJ-series CPU Units Ver. 2.0 or later, remote programming/monitor-

Access to CPU Unit Plus
Other Devices on Racks

Network-to-Serial
Conversion or Network-to-
Serial-to-Network
Conversion

]

ing is possible up to 8 levels away. Refer to 7-6-5 Communications through a
Maximum of 8 Network Levels for details.

The CPU Unit, CS-series CPU Bus Units, personal computers (boards), Inner
Boards, and other devices can be identified and specified using unit
addresses.

CS1 CPU Bus Unit ‘ ‘

/, Inner Board Personal
4 t
4 iy /-- CPU Unit gg?r%uer

Using a Serial Communications Board/Unit with unit version 1.2 or later and
Serial Gateway mode enables received FINS commands to be automatically
converted into CompoWay/F, Modbus-RTU, Modbus-ASCII, or Host Link FINS
commands according to the FINS message. FINS commands that have been
converted into Host Link FINS commands can also be converted back into
Host Link FINS commands.

|

[Fis | 1 % Il

Network Serial Communications
Unit with unit version 1.2
or later
' NG
FINS I /\= FINS /\ b /\ FINS

Network

Serial (Host Link)
>

PLC
(Host Link slave)

____[FINs A\
T\/ Network
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2-5-3 Communications Network System

The following network systems can be configured when using CS-series

142

Units.

[ ]

| 3 |

Ethernet

Message Communications

Host computer to PLC
PLC to PLC or Host computer

FTP Server Function

Host computer to PLC

Transmission of files to Memory
Card installed in CPU Unit

Controller Link Unit

AN

L

Ethernet Unit

Socket Service

Sends/receives data using TCP
or UDP protocol

Controller Link Support Board

Controller Link

Simple Network configuration
(twisted-pair cables/ optical
fiber cables)

Data link and message com-
munications

Large-capacity, flexible, and
effective data links

Message communications
and large-capacity data
transmission

Links between PLC and per-
sonal computer

Optical Controller Link Units
provide a bypass function
when a node fails.

Configurator

[

Wemll
DeviceNet
ﬁ I_I_’__,_l CompoBus/S
tt
Multi-vendor network a e

DeviceNet

Remote I/0O message
communications

Remote 1/O: Many points,
free allocation

Message communications
between PLCs, DeviceNet
and Explicit messages

Multi-level network

Various connection
methods

Superior Slaves

Remote 1/O Terminals,
Remote Adapters, Analog
I/O Terminals, Sensor
Terminals, I/0O Link Units,
Temperature Input
Terminals, High-density
1/0 Terminals

High-speed remote /O
Various connection methods

Superior Master Units
Serial Communications Units
CPU Units

Many Types of Slaves
Remote 1/O Terminals, Re-
mote 1/0 Modules, Sensor
Amp Terminals, Sensor Ter-
minals, Bit Chain Terminals

SYSMAC BUS Remote I/O
Remote 1/0O via I/O Units

Multiple and optical fiber
cables

Slave Racks, I/0O Termi-
nals, 1/0 Relay Termi-
nals

Information Systems

Control Systems
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Ethernet

Controller Link

DeviceNet

If an Ethernet Unit is connected to the system, FINS messages can be used
to communicate between the Host computer connected to the Ethernet and
the PLC, or between PLCs. By executing FTP commands for the PLC from
the Host computer connected to the Ethernet, the contents of the files on the
Memory Card installed in the CPU Unit can be read or written (transferred).
Data can be sent and received using UDP and TCP protocols. These func-
tions enable a greater compatibility with information networks.

[:' Host computer
lil FTP command
— | Ethernet

=\ = \|

5
i

i

L Ethernet Unit \‘— Ethernet Unit

The Controller Link Network is the basic framework of the OMRON PLC FA
Network. Connecting a Controller Link Unit to the network enables data links
between PLCs, so that data can be shared without programming, and FINS
message communications between PLCs, which enable separate control and
data transfer when required. The Controller Link Network connections use
either twisted-pair cables or optical fiber cables. Data links and message com-
munications are also possible between the PLC and personal computer. Data
links enable large-capacity and free allocations. FINS message communica-
tions also allow large-capacity data transfer.

/7 Controller Link Unit /7 Controller Link Unit
P |:| Control-
i ler Link

Support
" Messages Board
A B — f A

—

Controller Link

Free
allocation

k |

i

Data link

DeviceNet is a multi-vendor network consisting of multi-bit control and infor-
mation systems and conforms to the Open Field DeviceNet specification.
Connecting a DeviceNet Master Unit to the network enables remote 1/O com-
munications between the PLC and the Slaves on the network. Remote 1/O
communications enable large-capacity 1/O and user-set allocations. Analog
I/O Terminals are used for the Slaves. Message communications are possible
between PLCs and between the PLC and DeviceNet devices manufactured by
other companies.
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The following Units can be used to connect to a DeviceNet network from a
CS-series PLC. There are differences in functionality, including in the words
that are allocated for fixed allocations.

Classification Master/slave

Fixed allocations for remote I/O master

CS-series CPU | Master and slave | In CS-series
Bus Unit DeviceNet Area | Outputs: CIO 3200 to CIO 3263

Name Model
CS-series | CS1W-DRM21
DeviceNet
Unit

One of following three groups

Inputs: CIO 3300 to CIO 3363

Outputs: CIO 3400 to CIO 3463
Inputs: CIO 3500 to CIO 3563

Outputs: CIO 3600 to CIO 3663
Inputs: CIO 3700 to CIO 3763

CompoBus/S

PROFIBUS-DP

144

C200H C200HW- C200H Special | Master only In C200H Outputs: CIO 0050 to CIO 0099
DeviceNet | DRM21-V2 1/0O Unit DeviceNet Area |Inputs: CIO 0350 to CIO 0399
Master Unit
DeviceNet DeviceNet
Master Unit Master Unit
Messages

7

L’.
Remote 1/0 il ¢] DeviceNet Slaves
ot

CompoBus/S is a high-speed ON/OFF bus for remote I/0 communications.
Connecting a CompoBus/S Master Unit to the network allows remote 1/0O
communications between the PLC and Slaves. High-speed communications
are performed with 256 points in a cycle time of 1 ms max.

/— CompoBus/S Master Unit

CompoBus/S
Ff [#

Remote I/0

PROFIBUS (PROcess FleldBUS) is an open fieldbus standard for a wide
range of applications in manufacturing, processing, and building automation.
The Standard, EN 50170 (the Euronorm for field communications), to which
PROFIBUS adheres, ensures vendor independence and transparency of
operation. It enables devices from various manufacturers to intercommunicate
without having to make any special interface adaptations.
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3

i
Remote 1/0

/ PROFIBUS-DP Master Unit

PROFIBUS-DP

Communications Network Overview

I

puter and PLC.

Between PLCs.

System Network Function Communications Communications
Device
Information networks | Ethernet Between Host com- FINS message Ethernet Unit

communications

Between Host com-
puter and Memory
Card installed in CPU
Unit.

FTP server

Between PLC and
nodes with socket ser-
vice, such as UNIX
computers.

Socket service

Controller Link

Between PLC and per-
sonal computer
directly connected to
the Network.

FINS message
communications

Data link (offset,
simple settings)

Controller Link Sup-
port Board and Con-
troller Link Unit

RS-232C —
Controller Link

Between Host Link
computer and PLC on
the Network.

Host Link commands
and gateway.

RS-232C cables and
Controller Link Unit

Control networks

Controller Link

PLC Link

DeviceNet

Between PLCs.

FINS message
communications

Data link (offset,
simple settings)

Controller Link Unit

Simple data link

PLC Link Unit

FINS message
communications in an
open network.

CompoBus/S

PROFIBUS-DP

PLC and Network
devices (Slaves).

Large-capacity remote
1/O (fixed or free allo-
cation) in an open net-
work

C200H DeviceNet
Master Unit (C200HW-
DRM21-V1) and Con-
figurator

High-speed remote I/0
in a network with
OMRON devices only.

CompoBus/S Master
Unit

Large-capacity remote
I/O (user-set alloca-
tion) in an open net-
work

PROFIBUS-DP Master
Unit and Configurator
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Communications Specifications

Network Communications Max. Commu- | Max. No. | Commu- | Datalink | Max. Connect-
Mes- | Data | Re- | Paudrate| nica- of Units nica- | capacity | remote able
sages | link | mote tions tions | (pernet-| 1/0 devices
/o distance medium | work) | points
Ethernet Yes 10 Mbps [2.5km/ |--- Coaxial |--- Host com-
100 m or puter-to-
twisted- PLC, PLC-
pair to-PLC
100 Mbps {100 m Twisted- | ---
pair
Controller Link |Yes Yes |--- 2 Mbps Twisted- |62 Special | 32,000 PLC-to-PLC,
pair (62 for (twisted- | words personal
cables: | wired pair) computer-to-
500 m Units cables or PLC

(1.5 km only with optical
with two | Rgpeater | fiber
Repeater | njts, 32 | cables

Units) without
Optical Repeater
cables: Units)

20 km/
30km
PLC Link Yes |--- 128 Kbps {500 m 32 RS- 64 words | ---
232C,
RS-422,
optical
fiber
cables
DeviceNet Yes Yes 500 Kbps [100 m 63 Special | --- 2,048 |PLC-to-
Communi- cables Slave
cations (Slaves:
cycle: Remote I/0
Approx. Terminals,
5ms (128 Remote
inputs, Adapters.
128 out- Sensor Ter-
puts) minals,
CcQMm1 1/0
Link Units,
Analog Out-
put Termi-
nals, Analog
Input Termi-
nals)
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Network Communications Max. Commu- | Max. No. | Commu- | Datalink | Max. Connect-
Mes- | Data | Re- |Paudrate| nica- of Units nica- | capacity | remote able
sages | link | mote tions tions | (pernet-| 1/O devices
/o distance medium | work) | points
CompoBus/S | --- Yes 750 Kbps | 100 m 32 Two-core |--- 256 PLC-to-
Communi- wires, Slave
cations special (Slaves:
cycle: flat Remote 1/0
Approx. cables Terminals,
1 ms max. Remote I/0
(128 Modules.
inputs, Sensor Ter-
128 out- minals, Sen-
puts) sor Amp
Terminals,
Bit Chain
Terminals)
PROFIBUS-DP | --- Yes 12 Mbps |100m 125 Special | --- 7,168 |PLC-to-
Communi- cables words | Slave
cations (Slaves: All
cycle: PROFIBUS-
Approx. DP slaves)
3.5ms
max. (128
inputs,
128 out-
puts)

2-6 Unit Current Consumption

The amount of current/power that can be supplied to the Units mounted in a
Rack is limited by the capacity of the Rack’s Power Supply Unit. Refer to the
following tables when designing your system so that the total current con-
sumption of the mounted Units does not exceed the maximum current for
each voltage group and the total power consumption does not exceed the
maximum for the Power Supply Unit.

2-6-1 CPU Racks and Expansion Racks

The following table shows the maximum currents and power that can be sup-
plied by Power Supply Units in CPU Racks and Expansion Racks (both CS-
series Expansion Racks and C200H Expansion I/O Racks).

When calculating current/power consumption in a CPU Rack, be sure to
include the power required by the CPU Rack and CPU Unit themselves. Like-
wise, be sure to include the power required by the Expansion Rack itself
When calculating current/power consumption in an Expansion Rack.

Power Supply Max. Current Consumption Max. Total
Unit K _ R Power
(internatlogic) | (Relays) | (Service) | Consumption
C200HW-PA204 46 A 0.625 A None 30 W
C200HW-PA204S |4.6 A 0.625 A 0.8A 30 W
C200HW-PA204R |4.6 A 0.625 A None 30W
C200HW-PA204C |4.6 A 0.625 A None 30W
C200HW-PD204 |46 A 0.625 A None 30 W
C200HW-PA209R |9 A 1.3A None 45 W
C200HW-PD025 |5.3A 1.3A None 40W
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2-6-2 SYSMAC BUS Remote I/O Slave Racks

The following table shows the maximum currents and power that can be sup-
plied by Power Supply Units in SYSMAC BUS Remote I/O Slave Racks. Be
sure to include the power required by the Rack itself When calculating cur-
rent/power consumption.

Slave Unit Max. Current Consumption Max. Total
Power
5-V group 26-V group | 24-V group .
(Internal logic) | (Relays) (Service) | Consumption

C200H-RT201 27A 0.625 A 0.8A 28 W

(Wired)

C200H-RT202 27A 0.625 A None 23 W

(Wired)

C200H-RT001-P 27A 0.625 A 0.8A 28 W
(Optical)

C200H-RT002-P 27A 0.625 A None 23 W
(Optical)

The current consumed by each voltage group must not exceed the maximum
current shown in the table above.

1,2,3... 1. Current required at 5 V DC by all Units (A) < Max. Current shown in table
2. Current required at 26 V DC by all Units (B) < Max. Current shown in table
3. Current required at 24 V DC by all Units (C) < Max. Current shown in table

Also, the power consumed by all Units must not exceed the maximum shown
in the table above.

Ax5VDC+Bx26VDC+C x24V DC < Max. Power shown in table

—~ ~

2-6-3 Example Calculations

Example 1 In this example, the following Units are mounted to a CPU Rack with a
C200HW-PA204S Power Supply Unit.
Unit Model Quantity Voltage group
5VDC |26 VDC |24V DC
CPU Backplane CS1W-BC083 1 0.11A
(8 slots)
CPU Unit CS1H-CPU6GE |1 1.10A |--
Input Units C200H-ID216 |2 0.10A |-
CS1W-1D291 2 020A |-
Output Units C200H-0C221 |2 0.01A 0.075A |---
Special I/O Unit C200H-NC213 |1 0.30 A
CS-series CPU Bus | CS1W-CLK21 1 0.33A -—-
Unit
Service power supply (24 V DC) 0.3 Aused |--- 0.3A
Current Consumption
Group Current consumption
5V DC 0.11A+110A+010A%x2+020A%x2+0.01Ax2+0.30A+0.33A
=246 A (4.6 A)
26 VDC |0.075A%x2=0.15A(<0.625A)
24V DC |0.3A=0.3A(<0.8A)
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Example 2

Example 3

Power Consumption

246 Ax5V +0.15A%x26V +0.3Ax24V
=123W+39W+72W

=23.4 W (<30 W)

In this example, the following Units are mounted to a CS-series Expansion
Rack with a C200HW-PA209R Power Supply Unit.

Unit Model Quantity Voltage group
5VDC |26 VDC | 24VDC
CS-series Expan- | CS1W-BI103 1 0.23 A
sion Backplane
(10 slots)
Input Units CS1W-ID291 2 0.20 A -
Output Units CS1W-OD291 |8 0.48 A

Current Consumption

Group Current consumption
5V DC 023A+0.20A%x2+048A%x8=447A(<9A)
26 VDC |---
24V DC |--

Power Consumption
447 Ax5V=2235W

(z45W)

In this example, the following Units are mounted to a SYSMAC BUS Remote
I/0 Slave Rack with a C200H-RT201 Slave Unit.

Unit Model Quantity Voltage group
5VDC |26 VDC | 24VDC
Input Units C200H-ID211 2 0.11 A
Output Units C200H-OD411 |3 0.14 A

Current Consumption

Group

Current consumption

5V DC 0.11AXx2+0.14 Ax3=0.64 A (2.7A)

26 VDC |---

24V DC |--

Power Consumption

0.64 Ax5V=32W (<28 W)
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2-6-4 Current Consumption Tables

5-V DC Voltage Group

Name

Model

Current consumption (A)

CS1-H CPU Units

(These values include current
consumption by a Program-
ming Console or CX-Pro-
grammer connection.)

CS1H-CPU67H

0.82 (See note.)

CS1H-CPU66H

0.82 (See note.)

CS1H-CPU65H

0.82 (See note.)

CS1H-CPU64H

0.82 (See note.)

CS1H-CPU6G3H

0.82 (See note.)

CS1H-CPU45H

0.78 (See note.)

CS1H-CPU44H

0.78 (See note.)

CS1H-CPU43H

0.78 (See note.)

CS1H-CPU42H

0.78 (See note.)

CS1 CPU Units

CS1H-CPU67-EV1

1.10 (See note.)

(These values include current | CS1H-CPU66-EV1 | 1.10 (See note.)

consumption by a Program- [543 cpUg5s-EV1 | 1.10 (See note.)

ming Console or CX-Pro-

grammer connection.) CS1H-CPUG64-EV1 | 1.10 (See note.)
CS1H-CPU63-EV1 | 1.10 (See note.)
CS1H-CPU45-EV1 | 0.95 (See note.)
CS1H-CPU44-EV1 | 0.95 (See note.)
CS1H-CPU43-EV1 | 0.95 (See note.)
CS1H-CPU42-EV1 | 0.95 (See note.)

Serial Communications CS1W-SCB21 0.28 (See note.)

Boards CS1W-SCB41 0.37 (See note.)

Standard CPU Backplanes |CS1W-BC023 0.11
CS1W-BC033 0.11
CS1W-BC053 0.11
CS1W-BC083 0.11
CS1W-BC103 0.11

CS-series-only CPU Back- CS1W-BC022 0.11

planes CS1W-BC032 0.11
CS1W-BC052 0.11
CS1W-BC082 0.11
CS1W-BC102 0.11

Standard CS-series Expan- |CS1W-BI033 0.23

sion Backplanes CS1W-BI053 0.23
CS1W-BI083 0.23
CS1W-BI103 0.23

CS-series-only Expansion CS1W-BI032 0.23

Backplanes CS1W-BI052 0.23
CS1W-BI082 0.23
CS1W-BI102 0.23

C200H Expansion I/0 Back- | C200HW-BI031 0.15

planes C200HW-BIO51 | 0.15
C200HW-BI081-V1 |0.15
C200HW-BI101-V1 |0.15

I/O Control Units CS1W-IC102 0.92

I/O Interface Units CS1W-I1102 0.23

Note NT-ALOO1 Link Adapters consume 0.15/Unit when used.
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Basic I/0 Unit

Category Name Model Current
consumption (A)

C200H Input Units DC Input Units C200H-1D211 0.01
C200H-1D212 0.01

AC Input Units C200H-1A121 0.01

C200H-1A122 0.01

C200H-1A122V | 0.01

C200H-1A221 0.01

C200H-1A222 0.01

C200H-1A222V |0.01

AC/DC Input Units | C200H-IM211 0.01

C200H-IM212 0.01

Interrupt Input Unit | C200HS-INTO1 |0.02

C200H Group-2 High- | DC Input Units C200H-ID216 0.10
density Input Units C200H-1D217 0.12
C200H-1D218 0.10

C200H-ID219 |0.12

C200H-ID111 0.12

CS-series Basic Input | DC Input Units CS1w-ID211 0.10
Units CS1W-ID231  [0.15
CS1W-ID261 0.15

CS1W-ID291 0.20

AC Input Units CS1W-IA111 0.11

CS1W-IA211 0.11

B7A Input Unit CS1W-B7A12 [0.09

Interrupt Input Unit | CSTW-INTO1 0.10

High-speed Input CS1W-IDPO1 0.10

Unit
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Category

Name

Model

Current
consumption (A)

C200H Output Units

Relay Output Units

C200H-0OC221

0.01

C200H-0OC222

0.01

C200H-0OC222V

0.01

C200H-OC222N

0.01

C200H-0C225

0.05

C200H-OC226

0.03

C200H-OC226N

0.03

C200H-0C223

0.01

C200H-0OC224

0.01

C200H-0OC224V

0.01

C200H-OC224N

0.01

Transistor Output C200H-OD411 |0.14

Units C200H-0OD213 |0.14

C200H-OD214 |0.14

C200H-OD216 |0.01

C200H-OD211 |0.16

C200H-OD217 |0.01

C200H-OD212 |0.18

C200H-OD21A [0.10

B7A Interface Units | C200H-B7A01 |0.10

C200H-B7A02 (0.18

Triac Output Units | C200H-OA223 |0.27

C200H-OA222V (0.18

C200H-OA224 |0.27

C200H Group-2 High- | Transistor Output C200H-OD218 [0.18
density Output Units | Units C200H-OD21B |0.18
C200H-OD219 |0.27

CS-series Basic Out- | Relay Output Units | CS1W-OC201 |0.10
put Units CS1W-0C211 |0.13
Transistor Output CS1w-0OD211 0.17

Units CS1W-0D212 [0.17

CS1wW-OD231 |0.27

CS1w-0D232 |0.27

CS1wW-OD261 |0.39

CS1w-OD262 |0.39

CS1W-OD291 |0.48

CS1W-OD292 |0.48

Triac Output Units | CS1W-OA201 0.23

CS1W-OA211 | 0.41

B7A Output Unit CS1W-B7A02 [0.09

CS-series Basic I/O | DC Input/ Transis- |CS1W-MD261 |0.27
Units tor Output Units CS1W-MD262 | 0.27
CS1W-MD291 |0.35

CS1W-MD292 [0.35

TTL I/O Unit CS1W-MD561 |0.27

B7A I/0O Units CS1W-B7A21 0.09

CS1W-B7A22 |0.09




Unit Current Consumption

Section 2-6

Special I/0 Units

Category

Name

Model

Current
consumption (A)

C200H Basic Output

B7A Output Unit

C200H-B7AO1

0.10

Unit
C200H High-density C200H-B7A02 |0.10
Output Unit
C200H High-density |B7A I/O Units C200H-B7A21 |0.10
/O Units C200H-B7A22 [0.10
C200H Basic Unit Analog Timer Unit | C200H-TM001 |0.06
Category Name Model Current
consumption (A)
C200H High-den- | DC Input Unit C200H-1D215 0.13
sity 1/O Units TTL Input Unit C200H-ID501 0.13
(Special /0 -
Units) Transistor Output | C200H-OD215 0.22
Unit
TTL Output Unit C200H-0OD501 0.22
TTL I/O Unit C200H-MD501 0.18
DC Input/ C200H-MD215 0.18
Transistor OUtpUt C200H-MD115 0.18
Units '
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Category

Name

Model

Current
consumption (A)

C200H Special
I/0O Units

Temperature Con-

C200H-TCO001

0.33

trol Units C200H-TC002 0.33
C200H-TCO003 0.33
C200H-TC101 0.33
C200H-TC102 0.33
C200H-TC103 0.33
Heat/Cool Tempera- | C200H-TV001 0.33
ture Control Units C200H-TV002 0.33
C200H-TV003 0.33
C200H-TV101 0.33
C200H-TV102 0.33
C200H-TV103 0.33
Temperature Sen- | C200H-TS001 0.45
sor Units C200H-TS002 0.45
C200H-TS101 0.45
C200H-TS102 0.45
PID Control Units C200H-PIDO1 0.33
C200H-PID02 0.33
C200H-PID03 0.33
Cam Positioner Unit | C200H-CP114 0.30
ASCII Units C200H-ASCO02 0.20
C200H-ASC11 0.25
C200H-ASC31 0.30
Analog Input Units | C200H-ADO001 0.55
C200H-AD002 0.45
C200H-AD003 0.10
Analog Output Units | C200H-DA0O1 0.65
C200H-DA002 0.60
C200H-DA003 0.10
C200H-DA004 0.10
Analog I/O Unit C200H-MADO1 0.10
High-speed Counter | C200H-CT001-V1 0.30
Units C200H-CT002 0.30
C200H-CT021 0.45
Motion Control Unit | C200H-MC221 0.65
(0.85 with Teach-
ing Box)




Unit Current Consumption

Section 2-6

Category

Name

Model

Current
consumption (A)

C200H Special
I/0 Units

Position Control
Units

C200H-NC211

0.50

C200H-NC111 0.15
C200H-NC112 0.15
C200HW-NC113 0.30
C200HW-NC213 0.30
C200HW-NC413 0.50
ID Sensor Units C200H-IDS01-V1 0.25
C200H-1DS21 0.25
Voice Unit C200H-0V001 0.30
DeviceNet Master | C200HW-DRM21-V1 0.25
Unit
CompoBus/S Mas- | C200HW-SRM21-V1 0.15
ter Unit
PLC Link Unit C200H-LK401 0.35
SYSMAC BUS C200H-RM201 0.20
Remote I/O Slave [ c200H-RM001-PV1 | 0.20

Units
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Category Name Model Current
consumption (A)
CS-series Special | Analog I/0 Unit CS1W-MAD44 0.20
/O Units Analog Input Units | CS1W-AD041-V1/081- |0.13
V1
CS1W-AD161 0.15

Analog Output Units

CS1W-DA041/08V/08C

0.13

Isolated Thermo- CS1W-PTS01-V1 0.15
couple Input Unit
High-resolution CS1W-PTS11 0.12
Isolated Thermo-
couple Input Unit
Isolated Resistance | CS1W-PTS02 0.15
Thermometer Input
Unit
Isolated Ni508.4Q2 | CS1W-PTS03 0.15
Resistance Ther-
mometer Input Unit
High-resolution CS1W-PTS12 0.12
Isolated Resistance
Thermometer Input
Unit
Isolated 2-wire CS1W-PTWOT1 0.15
Transmission
Device Input Unit
Isolated DC Input CS1W-PDCO1 0.15
Unit
High-resolution Iso- | CS1W-PDC11 0.12
lated DC Input Unit
Isolated Control CS1W-PMVO1 0.15
Qutput Unit (Ana-
log Output Unit)
Power Transducer |CS1W-PTRO1 0.15
Input Unit
DC Input Unit CS1W-PTR02 0.15
(100 mA)
Isolated Pulse Input | CS1W-PPSO01 0.20
Unit
Motion Control CS1W-MC221 0.6 (0.80 when
Units connected to a
Teaching Box)
CS1W-MC421 0.7 (1.00 when
connected to a
Teaching Box)
Position Control CS1W-NC113 0.25
Units CS1W-NC133 0.25
CS1W-NC213 0.25
CS1W-NC233 0.25
CS1W-NC413 0.36
CS1W-NC433 0.36
Customizable CS1W-HIO01-VA1 0.60
Counter Units CS1W-HCP22-V1 0.80
CS1W-HCA12-V1 0.75
CS1W-HCA22-V1 0.75
GP-IB Interface Unit | CS1W-GPI01 0.33




Unit Current Consumption

Section 2-6

CS-series CPU Bus Units

Current Consumptions for

26-V Supply

Category

Name

Model

Current
consumption (A)

CS-series CPU Bus
Units

Controller Link
Unit

CS1W-CLK21-V1,

0.33

CS1W-CLK23
CS1W-CLK11 0.47
CS1W-CLK12-V1, 0.58
CS1W-CLK13
CS1W-CLK52-V1, 0.65
CS1W-CLK53

Serial Communi-
cations Units

CS1W-SCU21-V1

0.30 (See note.)

CS1W-SCU31-V1

0.40

SYSMAC LINK CS1W-SLK21 0.48
Unit CS1W-SLK11 0.47
Ethernet Unit CS1W-ETNO1 0.40
CS1W-ETN11 0.40
CS1W-ETN21 0.38
FL-net Unit CS1W-FLN22 0.38
DeviceNet Unit CS1W-DRM21-V1 0.29
PROFIBUS-DP CS1W-PRM21 0.40
Master Unit
Position Control | CS1W-NCF71 0.36
Unit supporting
MECHATROLINK-
Il communications
Loop Control Unit | CST1W-LC001 0.36
High-resolution CS1W-MCH71 0.80
Motion Control
Unit
SYSMAC SPU CS1W-SPUO1 0.56
Units (High-speed 'G5 1w-spuo2 0.70
Storage and Pro-
cessing Unit)
Note NT-ALOO1 Link Adapters consume 0.15/Unit when used
Category Name Model Current
consumption (A)
C200H Output Units Relay Contact | C200H-OC221 0.075 for 8 points
Output Unit C200H-0C222 when ON simulta-
neously
C200H-0C223
C200H-0C224
C200H-0C225
C200H-OC222V/N | 0.09 for 8 points
C200H-0C226(N) when ON simulta-
neously
C200H-0OC224V/N
Transistor C200H-OD216 0.075 for 8 points
OUtpUt Units C200H-OD217 when ON simulta-
neously
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Category

Name

Model

Current
consumption (A)

C200H Special IO
Units

Analog Input
Units

C200H-ADO003

0.10

Analog Output | C200H-DA003 0.20

Units C200H-DA004 0.25

Analog I/0 Units | C200H-MADO1 0.2

ID Sensor Units | C200H-IDS01-V1 0.12

C200H-IDS21 0.12
CS-series Basic Relay Output CS1W-0C201 0.006 per ON
Output Units Units output point
CS1W-0C211 0.006 per ON
output point

CS-series Special I/O | Analog I/O Unit | CS1W-MAD44 0.20
Units Analog Input | CS1W-AD041/081 | 0.10

Unit CS1W-AD161 0.06

Analog Output | CS1W-DA041/08V  |0.18

Unit CS1W-DA0SC 0.25

Isolated Ther- CS1W-PTS01-V1 0.15

mocouple Input

Unit

High-resolution |CS1W-PTS11 0.08

Isolated Ther-

mocouple Input

Unit

Isolated Resis- | CS1W-PTS02 0.15

tance Thermom-

eter Input Unit

Isolated Ni508Q | CS1W-PTS03 0.15

Resistance

Thermometer

Input Unit

High-resolution |CS1W-PTS12 0.07

Isolated Resis-

tance Thermom-

eter Input Unit

Isolated 2-wire | CS1W-PTWO1 0.16

Transmission

Device Input

Unit

Isolated DC CS1W-PDCO1 0.15

Input Unit

High-resolution |CS1W-PDC11 0.12

Isolated DC

Input Unit

Isolated Control | CS1W-PMVO01 0.16

Output Unit

(Analog Output

Unit)

Power Trans- CS1W-PTRO1 0.08

ducer Input Unit

DC Input Unit CS1W-PTR02 0.08

(100 mA)

Isolated Pulse | CS1W-PPSO01 0.16

Input Unit

Customizable CS1W-HCA212-V1 |0.15

Counter Unit  [cs1w-HCA22-V1 [0.15




CPU Bus Unit Setting Area Capacity

Section 2-7

2-7 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 9-27 Parameter Areas for details.
The CPU Bus Units are allocated the required number of works for settings

2-7

1

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
is used, the capacity will be exceeded and either Units will operate from
default settings only or will not operate at all.

System Setting Allocations to CPU Bus Units

tions Board

Classification Name Model number Allocation
(bytes)
CS-series CPU | Controller Link Unit CS1W- 512
Bus Units CLK11/12/21/52(-V1),
CS1W-CLK13/23/53
Serial Communica- CS1W-SCU21/31-V1 |0
tions Unit
Ethernet Unit CS1W-ETNO1/11 412
CS1W-ETN21 99.4
FL-net Unit CS1W-FLNO01/02/12/22 | 988
SYSMAC LINK Unit CS1W-SLK21/11 512
DeviceNet Unit CS1W-DRM21-VA1 0
Position Control Unit | CS1W-NCF71 0
Motion Control Unit CS1W-MCH71 0
Loop Control Unit CS1W-LCO001 0
High-resolution CS1W-MCH71 0
Motion Control Unit
Storage and Process- | CS1W-SPU01/02 0
ing Unit
Inner Boards Serial Communica- CS1W-SCB21/41 0

Note Any Unit with a usage of “0” does not use the CPU Bus Unit Setting Area at

all.
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I/0 Table Settings Section 2-8
2-8 1/O Table Settings
The following settings are used in the 1/O tables on the CX-Programmer.
2-8-1 CS-series Basic I/0 Units
Name Model Unit type setting Addresses | Input |Output
per Unit | Words | Words

AC Input Units CS1W-1A111 16pt Unit — 16pt Input 1 0
CS1W-1A211 16pt Unit — 16pt Input 1 0
CS1W-IA121/221 CS/CJ 8pt Unit — 8pt Input | --- 1 0
CS1W-1A122/122V/222/222V 16pt Unit — 16pt Input 1 0

AC/DC Input Units C200H-IM211 CS/CJ 8pt Unit — 8pt Input | --- 1 0
C200H-IM212 16pt Unit — 16pt Input 1 0

DC Input Units CS1W-ID211 16pt Unit — 16pt Input 1 0
CS1W-ID231 32pt Unit — 32pt Input 2 0
CS1W-ID261 64pt Unit — 64pt Input 4 0
CS1W-ID291 96pt Unit — 96pt Input 6 0
C200H-1D211 CS/CJ 8pt Unit — 8pt Input | --- 1 0
C200H-ID212 16pt Unit — 16pt Input 1 0

DC Input Units classi- C200H-1D216/218 32pt Unit — 32pt Input 2 0

fied as C200H Group-2 [Go00H-ID111/217/219 64pt Unit — 64pt Input 4 0

Units

Interrupt Input Units CS1W-INTO1 Interrupt Unit (8 Bit)
C200HS-INTO1 Interrupt Unit (8 Bit)
High-speed Input Unit | CS1W-IDPO1 16pt Unit — 16pt Input
Contact Output Units CS1W-0C201 8pt Unit — 8pt Output
CS1W-0C211 16pt Unit — 16pt Output

C200H-0C223

5pt Unit - 5pt Output

C200H-0C221/224/224V//224N

8pt Unit — 8pt Output

C200H-0C222/222V/222N

12pt Unit - 12pt Output

C200H-0C225/226/226N

16pt Unit — 16pt Output

Triac Output Units CS1W-OA201 8pt Unit — 8pt Output
CS1W-0OA211 16pt Unit — 16pt Output
CS1W-0A221/223 8pt Unit — 8pt Mixed
CS1W-0A222V/224 12pt Unit — 12pt Output
Transistor Output Units | CS1W-OD211/212 16pt Unit — 16pt Output
CS1W-0D231/232 32pt Unit — 32pt Output
CS1W-0D261/262 64pt Unit — 64pt Output
CS1W-0D291/292 96pt Unit — 96pt Mixed

C200H-OD213/214/216/411

8pt Unit — 8pt Mixed

C200H-OD211/217

12pt Unit — 12pt Output

C200H-OD212/21A

16pt Unit — 16pt Output

Transistor Output Units
classified as C200H
Group-2 Units

C200H-OD218/21B

32pt Unit — 32pt Output

C200H-OD219

64pt Unit — 64pt Output

O|lO|0O|0O|O|O|O|O|O|O|O|O|O|O|O|O|O|OC|O(=|=|=—=

A== =2 (OR[N O|O|O

DC Input/Transistor Out- | CS1W-MD261/262 64pt Unit — 64pt Mixed 2 2
put Units CS1W-MD291/292 96pt Unit — 96pt Mixed 3 3
TTL I/O Units CS1W-MD561 64pt Unit - 64pt Mixed 2 2
B7A Interface Units CS1W-B7A12 32pt Unit — 32pt Input 2 0
g::;'f:fg Si itCSS'Se”eS CS1W-B7A02 32pt Unit — 32pt Output 0 2

CS1W-B7A21 32pt Unit — 32pt Mixed 1 1

CS1W-B7A22 64pt Unit — 64pt Mixed 2 2

160
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Section 2-8

Name Model Unit type setting Addresses | Input | Output
per Unit | Words | Words
B7A Interface Units C200H-B7AI1 16pt Unit — 16pt Input 1 0
C200H-B7A01 16pt Unit — 16pt Output 0 1
B7A Interface Units C200H-B7A12 32pt Unit — 32pt Input 2 0
gfgjgi_ezduansitgmo“ C200H-B7A02 32pt Unit — 32pt Output 0 2
C200H-B7A21 32pt Unit — 32pt Mixed 1 1
C200H-B7A22 64pt Unit — 64pt Mixed 2 2
Analog Timer Unit C200H-TMO001 4 times 1
Internal bits: 8 inputs and 4
outputs

Note 1.

An I/O setting error will occur if Units are not set correctly.

2. An l/O verification error will occur if the number of input or output words is

set incorrectly.
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2-8-2 CS-series Special I/0 Units

Name Model Unit type setting Addresses | Input | Output
per Unit | Words | Words
Analog I/O Unit CS1W-MAD44 CS/CJ SIO Unit — Analog Input/Out- | 1 5 5
put Unit
Analog Input Units CS1W-AD041/081-V1 | CS/CJ SIO Unit — Analog Input Unit | 1 9 1
CS1W-AD161 CS/CJ SIO Unit — Analog Input Unit | 2 17 1
Analog Output Units CS1W- CS/CJ SIO Unit — Analog Output 1 1 9
DA041/08V/08C Unit
Isolated Thermocouple CS1W-PTS01-V1 CS/CJ SIO Unit — Process 1 10 0
Input Unit Input/Output Unit
High-resolution Isolated CS1W-PTS11 CS/CJ SIO Unit — Process 1 10 0
Thermocouple Input Unit Input/Output Unit
Isolated Resistance Ther- | CS1W-PTS02 CS/CJ SIO Unit — Process 1 10 0
mometer Input Unit Input/Output Unit
Isolated Ni508.4Q Resis- CS1W-PTS03 CS/CJ SIO Unit — Process 1 10 0
tance Thermometer Input Input/Output Unit
Unit
High-resolution Isolated CS1W-PTS12 CS/CJ SIO Unit — Process 1 10 0
Resistance Thermometer Input/Output Unit
Input Unit
Isolated 2-wire Transmis- CS1W-PTWO1 CS/CJ SIO Unit — Process 1 10 0
sion Device Input Unit Input/Output Unit
Isolated DC Input Unit CS1W-PDCO1 CS/CJ SIO Unit — Process 1 10 0
Input/Output Unit
High-resolution Isolated DC | CS1W-PDC11 CS/CJ SIO Unit — Process 1 10 0
Input Unit Input/Output Unit
Isolated Control Output Unit | CS1W-PTRO1 CS/CJ SIO Unit — Process 1 10 0
(Analog Output Unit) Input/Output Unit
Power Transducer Input CS1W-PTRO2 CS/CJ SIO Unit — Process 1 10 0
Unit Input/Output Unit
DC Input Unit (100 mA) CS1W-PMVO01 CS/CJ SIO Unit — Process 1 5 5
Input/Output Unit
Isolated Pulse Input Unit CS1W-PPSO01 CS/CJ SIO Unit — Process 1 10 0
Input/Output Unit
Motion Control Units CS1W-MC221 CS/CJ SIO Unit — Motion Control 3 20 10
CS1W-MC421 Unit 5 32 18
Position Control Units CS1W-NC113/133 CS/CJ SIO Unit — Numerical Con- |1 3 2
CS1W-NC213/233 | trol Unit 1 6 4
CS1W-NC413/433 2 12 8
Customizable Counter Units | CS1W- CS/CJ SIO Unit — Customizable 1 5 5
HIO01/HCP22/HCA22 | Unit
High-speed Counter Units | CS1W-CT021/041 CS/CJ SIO Unit — High Speed 4 26 14
Counter Unit
GP-IB Interface Unit CS1W-GPIO1 CS/CJ SIO Unit — Other SIO Unit 1 5 5
CompoNet Master Unit CS1W-CRM21 CS/CJ SIO Unit | Communications |2 11 9
— CompoNet mode No. 0
Master Unit No. 1 4 21 17
No. 2 8 41 33
No. 3 8 45 25
No. 8 1 Vari- Vari-
able able

162

Note A Special I/O setting error will occur if Units, the number of input, or the num-
ber of output words is set incorrecily.




1/0 Table Settings

Section 2-8

2-8-3 C200H Special I/0 Units

Name Model Unit type setting Addresses | Input | Output
per Unit | Words | Words
High-density 1/0 Units | C200H-ID501/215 C200H SIOU/C200H ASCII Unit |1 2 0
C200H-OD501/215 (standard 1 0 2
mode)
C200H-0OD501/215 (dynamic 1 0 8
mode)
C200H-MD501/215/115 1 1 1
(standard mode)
C200H-MD501/215/115 1 8 0
(dynamic mode)
Temperature Control C200H- C200H SIOU/C200H ASCII Unit |1 7 3
Units TC001/002/003/101/102/103
Heating/Cooling Con- | C200H- C200H SIOU/C200H ASCII Unit | 1 7 3
trol Units TV001/002/003/101/102/103
Temperature Sensor C200H-TS001/002/101/102 | C200H SIOU/C200H ASCII Unit |1 5 1
Units
PID Control Units C200H-PID01/02/03 C200H SIOU/C200H ASCII Unit |1 7 3
Cam Positioner Unit C200H-CP114 C200H SIOU/C200H ASCII Unit |1 8 2
ASCII Units C200H-ASC02 C200H SIOU/C200H ASCII Unit |1 1 3
C200H-ASC11/21/31 1 5 5
Analog Input Units C200H-ADO01 C200H SIOU/C200H ASCII Unit |1 5 1
C200H-ADO002 1 9 1
C200H-ADO003 (normal mode) 1 9 1
C200H-ADO003 (adjustment 1 2 8
mode)
Analog Output Units C200H-DA001 C200H SIOU/C200H ASCII Unit |1 1 3
C200H-DA002 1 0 4
C200H-DA003/004 (normal 1 1 9
mode)
C200H-DA003/004 (adjust- 1 2 8
ment mode)
Analog I/O Units C200H-MADO1 (normal C200H SIOU/C200H ASCII Unit |1 5 5
mode)
C200H-MADO1 (adjustment 1 2 8
mode)
High-speed Counter C200H-CT001-V1/CT002 C200H High Speed Counter Unit | 1 6 4
Units (mode 1 or 2)
C200H-CT001-V1/CT002 1 5 4
(mode 3)
C200H-CT001-V1/CT002 1 4 4
(mode 4, 5, or 6)
C200H-CT021 1 8 2
Motion Control Units C200H-MC221 C200H Numerical Control Unit |2 12 8
Position Control Units | C200H-NC111/112 C200H Numerical Control Unit | 1 5 5
C200H-NC211 2 10 10
C200H-NC114 1 3 2
C200HW-NC213 1 6 4
C200HW-NC413 2 12 8
ID Sensor Units C200H-IDS01-V1/IDS21 C200H SIOU/C200H ASCII Unit |1 1 4
Voice Unit C200H-OV001 C200H SIOU/C200H ASCII Unit |1 1 5
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Name Model Unit type setting Addresses | Input | Output
per Unit | Words | Words
Fuzzy Logic Control C200H-FZ001 C200H SIOU/C200H ASCII Unit |1 1 4
Unit
JPCN-1 Unit C200H-JRM21 C200H SIOU/C200H ASCII Unit |1 2 8
C200H DeviceNet Mas- | C200HW-DRM21-V1 C200H SIOU/C200H ASCII Unit |1 9 1
ter Unit
DeviceNet Slave Unit | C200HW-DRT21 C200H SIOU/C200H ASCII Unit |1 5 5
(C200H 1/O Link Unit)
CompoBus/S Master C200HW-SRM21-V1 (unit C200H SIOU/C200H ASCII Unit |1 6 4
Unit number 1)
C200HW-SRM21-V1 (unit 2 12 8
number 2)
PLC Link Unit C200H-LK401 PC Link Unit LK401
SYSMAC BUS Remote | C200H-RM001-PV1/RM201 | SYSMAC BUS Master
I/O Master Unit

Note A Special I/O setting error will occur if Units, the number of input, or the num-
ber of output words is set incorrecily.

2-8-4 CS-series CPU Bus Units

Unit type setting

Name

Model

Communications

Controller Link Unit

CS1W-CLK13/23/53
CS1W-CLK12/21/52(-V1)

Serial Communications Unit

CS1W-SCU21-V1
CS1W-SCU31-V1

Ethernet Unit

CS1W-ETNO1/11/21
CS1D-ETN21D

FL-net Unit

CS1W-FLNO1/02/12/22

SYSMAC LINK Unit

CS1W-SLK11/21

DeviceNet Unit

CS1W-DRM21-V1

Position Control Unit Position Control Unit CS1W-NCF71

Motion Controllers Motion Control Unit CS1W-MCH71

Loop Controllers Loop Control Unit CS1W-LC001

General-purpose Storage and Processing Unit CS1W-SPU01/02

Devices Open Network Controller CS1W-EIS/EIX-CTS
ITBC-CTSO1

Note The DeviceNet Unit is not support by CX-Programmer version 2.0 or earlier,
and I/O tables containing the DeviceNet Unit cannot be created with these
versions. Create the tables online.
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SECTION 3
Nomenclature, Functions, and Dimensions

This section provides the names of components and their functions for various Units. The Unit dimensions are also

provided.
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3-1 CPU Units

3-1-1 Models

CS1-H CPU Units

I/O points Expansion Programming | Data Memory | LD instruction Model Weight
Racks (DM + EM) processing
time

5,120 7 max. 250K steps 448K words 0.02 us CS1H-CPU67H 3509
120K steps 256K words CS1H-CPU66H max.
60K steps 128K words CS1H-CPU65H
30K steps 64K words CS1H-CPU64H
20K steps 64K words CS1G-CPUB3H
60K steps 128K words 0.04 ps CS1G-CPU45H

1,280 3 max. 30K steps 64K words CS1G-CPU44H

960 2 max. 20K steps 64K words CS1G-CPU43H
10K steps 64K words CS1G-CPU42H

CS1 CPU Units

I/0 points Expansion Programming | Data Memory | LD instruction Model Weight
Racks (DM + EM) processing
time

5,120 7 max. 250K steps 448K words 0.04 ps CS1H-CPU67-EV1  |400 g
120K steps 256K words CS1H-CPU66-EV1 |Max.
60K steps 128K words CS1H-CPUB5-EV1
30K steps 64K words CS1H-CPU64-EV1
20K steps 32K words CS1G-CPU6B3-EV1
60K steps 128K words 0.08 us CS1G-CPU45-EV1

1,280 3 max. 30K steps 64K words CS1G-CPU44-EV1

960 2 max. 20K steps 32K words CS1G-CPU43-EVA1
10K steps 32K words CS1G-CPU42-EV1
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3-1-2 Components

10. Peripheral port

9. RS-232C port

8. Inner Board connector compartment ——

—
O RuUN
E ERFALM &———— 1. LED indicators
INH
OOPRPHL/COMM
SVsMac
z};{SEEHAMMABLEgg\l]FEOI:ER‘ 2. Battery Compartment
L Yoren L 3. DIP switch (under battery cover)
MCPWR W W BUSY @}
/\ OPEN : —
@ t 4. Memory Card indicators
H ‘ B
PERIPHERAL
@ 5. Memory Card power supply switch
D |
> PORT 1
—

—— 6. Memory Card eject button

7. Memory Card connector

A CS1 CPU Unit is shown above.

Indicators
The following table describes the LED indicators located on the front panel of
the CPU Units.
Indicator Color Status Meaning
RUN Green ON PLC is operating normally in MONITOR or RUN mode.
Flashing | System download mode error or DIP switch settings error.
OFF PLC has stopped operating while in PROGRAM mode, or has stopped operating
due to a fatal error, or is downloading data from the system.
ERR/ALM Red ON A fatal error has occurred (including FALS instruction execution), or a hardware
error (watchdog timer error) has occurred.
'(I;leeFCPU Unit will stop operating, and the outputs from all Output Units will turn
Flashing A non-fatal error has occurred (including FAL instruction execution)
The CPU Unit will continue operating.
OFF CPU Unit is operating normally.
INH Orange |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 (CS1- |Orange |ON User program and parameter area data is being backed up to flash memory in the
H CPU Units CPU Unit or being restored from flash memory.
only) Note 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 Orange |Flashing |CPU Unitis communicating (sending or receiving) via the peripheral port.
OFF CPU Unit is not communicating via the peripheral port.
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Indicator Color Status Meaning
COMM Orange |Flashing CPU Unit is communicating (sending or receiving) via the RS-232C port.
OFF CPU Unit is not communicating via the RS-232C port.
MCPWR Green ON Power is being supplied to the Memory Card.
Flashing Flashes once: Easy backup read, write, or verify normal
Flashes five times: Easy backup write malfunction
Flashes three times: Easy backup write warning
Flashes continuously: Easy backup read or verify malfunction
OFF Power is not being supplied to the Memory Card.
BUSY Orange |Flashing Memory Card is being accessed.
OFF Memory Card is not being accessed.
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DIP Switch Settings

Pin no. | Setting Function Usage Default

1 ON Writing disabled for user program memory. Used to prevent programs from being acci- | OFF
(See Note.) dently overwritten from Programming

OFF Writing enabled for user program memory. | D@vices (including Programming Console).

2 ON The user program is automatically trans- Used to store the programs in the Memory OFF
ferred from the Memory Card when power is | Card to switch operations, or to automatically
turned ON. transfer programs at power-up (Memory

OFF The user program is not automatically trans- | Card ROM operation).
ferred from the Memory Card when power is | Note When pin 7 is ON, easy backup read-
turned ON. ing from the Memory Card is given pri-
ority, so even if pin 2 is ON, the user
program is not automatically trans-
ferred from the Memory Card when
power is turned ON.

3 ON CS1 CPU Unit: CS1 CPU Unit: Turn ON to display Program- | ON
Programming Console messages displayed | ming Console messages in English.
in English. Note This pin is not used on CS1-H CPU

OFF CS1 CPU Unit: Units. Keep it turned OFF.
Programming Console messages displayed
in the language stored in system ROM.
(Messages displayed in Japanese with the
Japanese version of system ROM.)

4 ON Peripheral port communications parameters | Turn ON to use the peripheral port for a OFF

set in the PLC Setup are used. device other than Programming Console or
OFF Peripheral port communications parameters | CX-Programmer (Peripheral bus only).

set using Programming Console or CX-Pro-

grammer (Peripheral bus only) are used.

5 ON RS-232C port communications parameters | Turn ON to use the RS-232C port for a Pro- | OFF
set using a CX-Programmer (Peripheral bus | gramming Device.
only) are used.

OFF RS-232C port communications parameters
set in the PLC Setup are used.

6 ON User-defined pin. Turns OFF the User DIP Set pin 6 to ON or OFF and use A39512in | OFF
Switch Pin Flag (A39512). the program to create a user-defined condi-

OFF | User-defined pin. Turns ON the User DIP | tion without using an I/O Unit.
Switch Pin Flag (A39512).

7 ON Writing from the CPU Unit to the Memory Press and hold the Memory Card Power OFF

Card. Supply Switch for three seconds.
Note Normally, this pin should be left turned
OFF.
Restoring from the Memory Card to the CPU | To read from the Memory Card to the CPU
Unit. Unit, turn ON the PLC power.
This operation is given priority over automatic
transfer (pin 2 is ON) when power is ON.
OFF Verifying contents of Memory Card. Press and hold the Memory Card Power
Supply Switch for three seconds.
8 OFF Always OFF. OFF
Note 1. The following data cannot be overwritten when pin 1 is ON:

* All parts of the user program (programs in all tasks)
* All data in the parameter area (such as the PLC Setup and 1/O table)

When pin 1 is ON, the user program and parameter area will not be cleared
when the memory clear operation is performed from a Programming De-

vice.
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2. The DIP switch is not used to set the display language with CS1-H CPU
Units. The language is selected on the startup display on the Programming
Console.

3. The CPU Unit will not enter any mode except PROGRAM mode after back-
ing up data to a Memory Card using DIP switch pin 7. To enter RUN or
MONITOR mode, turn OFF the power supply, turn OFF pin 7, and then re-
start the PLC. This will enable changing the operating mode as normal.

—

O RuUN

O ERAMALKM

0O e

00 PRPHLICOMM

\: SMACCs1G
PACGAAMMAZSLE CONTROLLER

3-1-3 CPU Unit Memory Block Map
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The memory of CS-series 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 areas (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.

With the CS1-H CPU Units, however, the CPU Unit has a built-in flash mem-
ory to which the user program and parameter area data is backed up when-
ever 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 when using a CS1-H CPU Unit.

The internal flash memory of CS1-H CPU Units with unit version 3.0 also con-
tains a comment memory and FB program memory area. The comment mem-
ory is used to store symbol table files, comment files, and program index files
(if comment memory is selected as the transfer destination when transferring
projects from a CX-Programmer Ver. 5.0). The FB source memory area is
used to store function block program data.
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CPU Unit

Flash Memory
(CS1-H CPU Units only)

User program Written
automatically

Built-in RAM

I/O Memory Area

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

User program

P N

Backu
P Battery

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

Written
automatically

Drive 0: Memory
Card
(flash memory)

Parameter Area <
A

Writter
automatically

Parameter Area /
(See Note 1.)

File memory

Comment memory area |.......

Automatically backed up to flash memory whenever a write
operation for the user memory area (user program or parameter
area) is performed from a Programming Device.

FB program memory area

Used to store symbol table files, comment files, and program
index files. CPU Units with unit version 3.0 or later, Memory
Card, EM file memory, or comment memory can be selected as

the destination when transferring projects from CX-Programmer
Ver. 5.0.

Note

& Caution

For CPU Units with unit version 3.0 or later, when transferring
projects containing function blocks from the CX-Programmer,
the function block program information is automatically stored
in the FB program memory area.

1. The Parameter Area stores system information for the CPU Unit, such as
the PLC Setup.

2. 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.

Always install the CS1W-BATO01 Battery before first using a CS1 CPU Unit.
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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

DIP switch
ON =+
£ == =1y
(=]t ] —
o83 =y
[ ] -
] —=
(=l L=
=R ===
1 1—-=|

[andasins =

‘-*-__\\_’__

Opening the Peripheral Port Cover and Connecting Cables

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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Installing Inner Boards

1,2,3... 1. Pressinthe lever at the top of the Inner Board connector compartment and
pull out.
E 7 —*;“‘{5\
1
e

|-"'1
Press in the lever on the top of the Press in the lever on the bottom of
cover and pull out. the cover and pull out.

2. Remove the cover of the Inner Board connector compartment.

BN

“‘\,ﬁd‘

—

Inner Board connector

3. Insert the Inner Board into the compartment.

=

T —l

I

%
L

/.\Sﬂ-ﬂ

Fad

Note 1. Always make sure the power is OFF before installing the Inner Board. In-
stalling the Inner Board when the power is ON may cause CPU Unit mal-
function, damage to internal components, and improper communications.

2. Before installing the Inner Board, be sure to touch a grounded metal object
to discharge static electricity from your body.
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3-1-4 Dimensions

CS1H-CPULILI-EV1 and CS1G-CPULILJ-EV1
CS1H-CPULILH, CS1G-CPULILIH

3-2 File Memory

104.3
71 N 100.5 i 5.5
= =
a e
YSHAC ceia H:|
¥ - b |
s 130 134
1 —1
@
[ i
@ —

For CS-series 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/Contents
type
Memory Card rl;lzﬁ?or 30 Mbytes HMC-EF372
@ Y [64 Mbytes HMC-EF672
128 Mbytes HMC-EF183
; RAM The maximum capac- | The specified bank
EM fil
re memory ity of the CPU Unit's | (setinthe PLC Setup)
ggﬂt 2 — EM Area (e.g., the to the last bank of the
i EM file maximum capacity for | EM Area in the I/O
Bank C_| 47emeYY a CPU6B7 is Memory.
832 Kbytes)
Comment memory CPU Unit's | Comment files CX-Programmer rung
(CS/CJ-series CPU internal CPU6G6H/67H: comments and other
Units with unit version flash mem- | 128 Kbytes comments
3.0 or later only) ory Other CPU Units:
64 Kbytes
Program index files CX-Programmer sec-
CPUG6BH/67H: tion names, section
128 Kbytes comments, and pro-
Other CPU Units: gram comments
64 Kbytes
Symbol table files CX-Programmer glo-
CPU45H/65H66H/ bal symbol tables,
67H: 128 Kbytes local symbol tables,
Other CPU Units: and settings for auto-
64 Kbytes matically allocated
areas.

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

174



File Memory Section 3-2

of the write.) Be particularly careful not to exceed the life of the Memory
Card when writing to it from the ladder program.

2. The HMC-AP00O1 Memory Card Adapter is shown below.

3-2-1 Specifications of Memory Card

Specifications

Model number HMC-EF183 HMC-EF672 HMC-EF372
Memory Card capacity 128 Mbytes 64 Mbytes 30 Mbytes
Common Dimensions 42.8 x36.4 x3.3mm (W xHxT)
specifications Weight 15 g max.

Current Approx. 30 mA (when used with PLC)

consumption

Environmental | Same as general specifications of PLC
specifications

No. of writes | 100,000 (guaranteed value)

Factory No. of files 511
specifications |writable to
root directory

File system FAT16

Precaution on Applicable Units
The HMC-EF183 Memory Card cannot be used with the following CPU Units
and PTs. Confirm applicability when ordering.
1) CS-series CPU Units

e All CS1G-CPULIIH and CS1H-CPULILIH CPU Units manufactured
before January 9, 2002 (lot number 020108 and earlier)

* Al CS1G-CPULIL], CS1G-CPUL-V1, CS1H-CPULILI, and CS1H-
CPULI-V1 CPU Units (i.e., those without an H in the model number suf-
fix (CPULILIHY))

2) CJ-series CPU Units

* All CJ1G-CPULIIH and CJ1H-CPULIIH CPU Units manufactured before
January 9, 2002 (lot number 020108 and earlier)

e All CJ1G-CPULI] CPU Units (i.e., those without an H in the model num-
ber suffix: CPULICIH)
3) NS7-series PTs

All NS7-SVOL] PTs manufactured before May 9, 2002 (lot number 0852 and
earlier)

Memory Card Recognition Time

Several seconds is normally required for the CPU Unit to recognize the Mem-
ory Card after it is inserted. The required time depends on the PLC's cycle
time, the Memory Card Capacity, the number of files stored on the Memory
Card, and other factors.
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The recognition times given in the following table are guidelines for a CS1H-
CPULILIH CPU Unit with a PLC cycle time of 0.4 ms and all PLC Setup
parameters set to the default values.

Model HMC-EF183 HMC-EF672 HMC-EF372
Recognition time |8s 5s 3s

3-2-2 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.

General-use Files

File type Contents File name Extension
Data files Specified Binary i .IOM
range in /O [Tyt (except (Seenote 1.) | TXT
memory pre-version-1
CS1 CPU Units)
CSV (except .C8V
pre-version-1
CS1 CPU Units)
Program file | All user programs .OBJ
Parameter file | PLC Setup, registered /O .STD

tables, routing tables, CS-
series CPU Bus Unit settings,
SYSMAC LINK data link tables,
and Controller Link data link

tables
Files Transferred Including Parameter File
Automatically at Startup File type Contents File name Extension
Data files DM area data (stores data for AUTOEXEC .IOM

specified number of words start-
ing from D20000)

DM area data (stores data for ATEXECDM .IOM
specified number of words start-
ing from DO0000) (except pre-
version-1 CS1 CPU Units) (See
note.)

EM area for bank No. [] (stores | ATEXECEL] .IOM
data for specified number of
words starting from EL]1_00000)
(except pre-version-1 CS1 CPU
Units) (See note.)

Program file All user programs AUTOEXEC .OBJ

Parameter file | PLC Setup, registered I/O tables, | AUTOEXEC .STD
routing tables, CS-series CPU
Bus Unit settings, SYSMAC
LINK data link tables, and Con-
troller Link data link tables

Note Version 1 (-V1) or higher CPU Units only.
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Easy Backup Files
(except pre-version 1 CS1
CPU Units)

Note

Excluding Parameter File (CPU Unit Ver. 2.0 or Later)

File type Contents File name Extension
Data files DM area data (stores data for REPLACE .IOM
specified number of words start- (CPU Unit Ver.
ing from D20000) 2.0 or later
only)
DM area data (stores data for REPLCDM .IOM
specified number of words start- (CPU Unit Ver.
ing from DO0000) 2.0 or later
only)
EM area for bank No. [ (stores | REPLCEL] .IOM
data for specified number of (CPU Unit Ver.
words starting from ELI_00000) |5 g or |ater
only)
Program file All user programs REPLACE .OBJ
(CPU Unit Ver.
2.0 or later
only)
Parameter file | --- Not needed
File type Contents File name | Extension
Data files Words allocated to Special 1/0 BACKUP .IOM
Units, CPU Bus Units, and Inner
Boards in the DM area
CIO area BACKUPIO |.IOR
DM area BACKUPDM | .IOM
EM area BACKUPEL] |.IOM
Program files All user programs BACKUP .OBJ
Parameter files PLC Setup, registered 1/O tables, .STD
routing tables, CS-series CPU Bus
Unit settings, SYSMAC LINK data
link tables, and Controller Link data
link tables
Unit/Board backup | Data from specific Units or Boards | BACKUPLIL] | .PRM
files (CS1-H CPU
Units only)
Symbol table files | CX-Programmer global symbol BKUPSYM |.SYM
(See note 4.) tables, local symbol tables, settings
for automatically allocated areas
Comment files CX-Programmer rung comments BKUPCMT |.CMT
(See note 4.) and comments
Program index CX-Programmer section names, BCKUPPRG | .IDX
files (See note 4.) |section comments, and program
comments

1.

add spaces (20 hex).

up as AUTOEXEC or ATEXECLIL.

The BACKUPUILI.PRM files are as follows:

Specify 8 ASCII characters. For a file name with less than 8 characters,

Always specify the name of files to be transferred automatically at power-

Unit/Board Qi Unit number
CPU Bus Units 10to 1F OtoF
Special /O Units 20 to 6F 0to79
Inner Board E1
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4. Supported for CS/CJ-series CPU Units with unit version 3.0 or later only.

3-2-3 Initializing File Memory

File memory Initializing procedure Data capacity after
initialization
Memory Card 1. Install Memory Card into | Essentially the specific capacity
CPU Unit. of the Memory Card

2. Initialize the Memory
Card using a Program-
ming Device (including
Programming Console).
EM file memory 1. Convert the part of the |1 bank: Approx. 61 KB
EM Area from the specified | 13 banks:  Approx. 825 KB
bank No. to the last bank
No. to file memory in the
PLC Setup.

2. Initialize the EM file
memory using a Program-
ming Device (excluding
Programming Console).

3-2-4 Using File Memory

Note For details on using file memory, refer to SECTION 5 File Memory of the CS/
CJ Series PLC Programming Manual.

Memory Cards

Reading/Writing Files Using Programming Device

File File name and extension Data transfer direction
Program files sk, OBJ Between CPU Unit and Mem-
I/0O memory files sk |OM ory Card,

Parameter files sk STD

1,2,3... 1. 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 Power-up

Including Parameter File

File File name and extension Data transfer direction
Program file AUTOEXEC.OBJ From Memory Card to CPU Unit

I/O memory files | AUTOEXEC.IOM
ATEXECDM.IOM
ATEXECE[].IOM

Parameter file AUTOEXEC.STD

1,2,3... 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.

178



File Memory Section 3-2

Excluding Parameter File

File File name and extension Data transfer direction
Program file REPLACE.OBJ From Memory Card to CPU Unit
I/O memory files | REPLACE.IOM

REPLCDM.IOM
REPLCELILIOM
Parameter file Not needed

1,2,3... 1. Install the Memory Card into the CPU Unit.
2. Set pin 2 of the DIP switch to ON.

3. Turn ON the power to the PLC. The files will be read automatically when
the power is turned ON.

Reading/Writing I/O Memory Files Using FREAD(700)and FWRIT(701)

File File name and extension Data transfer direction
I/O memory files wiorriox [OM Between CPU Unit and
stttk TXT Memory Card
sorkokkkk CSV

1,2,3... 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 I/O 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 (except pre-version-1
CS1 CPU Units).

Reading and Replacing Program Files during Operation (except pre-version-1 CS1 CPU Units)

File File name and extension Data transfer direction
Program files ik OBJ Memory Card to CPU Unit

1,2,3... 1. Install a Memory Card into the CPU Unit.

2. Setthe following information: Program File Name (A654 to A657) and Pro-
gram Password (A651).

3. Next, from the program, turn ON the Replacement Start Bit (A65015).
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Backing Up or Restoring CPU Unit Data or Data for Specific Units and Boards
(except pre-version-1 CS1 CPU Units)

1,2,3...

Transferring Files between
Memory Cards and the
CX-Programmer

1,2,3...

EM File Memory

File File name and extension Data transfer direction
Program files BACKUP.OBJ CPU Unit to Memory Card
Data files BACKUPIOM (when backing up)

BACKUPIO.IOR Memory Card to CPU Unit

BACKUPDM.IOM

BACKUPELLIOM

Parameter files

BACKUP.STD

Unit/Board backup
files (CS1-H CPU
Units only)

BACKUPLILI.PRM

Symbol table files

BKUPSYM.SYM

Comment files

BKUPCMT.CMT

Program index files

BKUPPRG.IDX

(when restoring)

1. Install a Memory Card into the CPU Unit.

2. Turn ON pin 7 on the DIP switch.

3. To back up data, press and hold the Memory Card Power Supply Switch
for three seconds. To restore data, turn ON the PLC power.

The following files can be transferred between a Memory Card and the CX-

Programmer.

File File name and extension Data transfer direction
Symbols file SYMBOLS.SYM Between CX-Programmer and
Comment file COMMENTS.CNT Memory Card
Program index file | PROGRAM.IDX

1. Insert a formatted Memory Card into the CPU Unit.

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.

Reading/Writing EM File Memory Files Using Programming Device

1,2,3...
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File

File name and extension

Data transfer direction

Program files

soickcokskkk  OBJ

Between CPU Unit and EM

I/0O memory files

EETEEEEEN 0]\l

file memory

Parameter files

sorxscorxk 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)

1,2,3...

File File name and extension | Data transfer direction

I/O memory files

sorxscorxk |OM

Between CPU Unitand EM
file memory

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.

Using the FWRIT(701) instruction, name the specified area in I/O memory
with a file name and save in the EM file memory.

Using the FREAD(700) instruction, read the I/O 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-

1,2,3...

Programmer.

File File name and extension | Data transfer direction
Symbols file SYMBOLS.SYM Between CX-Programmer
Comment file COMMENTS.CNT and EM file memory
Program index file PROGRAM.IDX

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.

Comment Memory (Unit Version 3.0 or Later Only)

Note

The internal flash memory in CS/CJ-series CPU Units with unit version 3.0 or
later contains a comment memory area. The following comment data and sec-
tion data (symbol table files, comment files, and program index files) can be
stored in or read from the comment memory when both the Memory Card and
EM file memory are not available.

When using CX-Programmer Ver. 5.0 to download projects, either of the fol-
lowing locations can be selected as the transfer destination for comment data

and section data.

e Memory Card
* EM file memory

* Comment memory (in CPU Unit’s internal flash memory)

3-2-5 Memory Card Dimensions

42.8

36.4
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3-2-6 Installing and Removing the Memory Card

Installing the Memory Card

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

H\\'\\___._-—

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. Press the 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

Personal computer PC card slot
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Note 1. 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. When deleting all of the data in a Memory Card or formatting it in any way,
always place it in the CPU Unit and perform the operation from the CX-Pro-
grammer or a Programming Console.

3-3 Programming Devices

3-3-1  Overview

There are 2 types of Programming Devices that can be used: Any of three
models of Hand-held Programming Consoles or the CX-Programmer, which is
operated on a Windows 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.

The following table provides a comparison between the CX-Programmer func-
tions and the Programming Console functions.

Function Programming Console CX-Programmer
Editing and referencing I/O tables Yes Yes
Selecting tasks Yes Yes
Writing Inputting instructions Writes instructions one at a time using | Writes multiple blocks using mnemon-
programs mnemonics ics or ladder programs
Inputting addresses Addresses only Addresses or symbols
I/O comment, rung com- | No Yes
ment
Setting global/local sym- | No Yes (Automatic allocation of local sym-
bols bols)
Editing programs Inserts instructions and searches for | Yes

program addresses (Cutting, pasting, inserting within pro-

grams; searching/exchanging instruc-
tions, addresses, and symbols;
displaying cross-references)

Checking programs No Yes
Monitoring programs Monitors in program address units Monitors multiple blocks
Monitoring I/O memory Simultaneous, 2 points max. Monitors multiple points
Changing I/O memory present values | Changes 1 point at a time Yes
Online editing Edits in instruction units Edits multiple adjacent blocks
Debugging | Changing timer and Yes Yes

counter settings

Control set/ reset Executes 1 point at a time (or resets all | Yes

at once)

Differentiation monitoring | Yes Yes

Reading cycle time Yes Yes

Data tracing No Yes

Time chart monitoring No Yes
Reading error information Yes (error message display) Yes
Reading error log No Yes
Reading/setting timer information Yes Yes
Reading/setting PLC parameters Yes Yes
Setting CPU Bus Unit parameters No Yes
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Function Programming Console CX-Programmer
File mem- Initializing Memory Card | Yes Yes
oryopera- | |nitializing EM file mem- | Yes Yes
tions ory
Transferring files between | Yes Yes
CPU Unit and file mem-
ory
Remote Between Host Link and | No Yes
program- Network PLC
ming and Via modem No Yes
monitoring
Setting password protection No Yes
Managing files No Manages files by project.
Printing No Yes

3-3-2 Programming Consoles

There are three Programming Consoles that can be used with the CS-series
CPU Units: The CQM1H-PROO01-E, CQM1-PRO01-E, and C200H-PRO27-E.
These Programming Consoles are shown here.

CQM1H-PROO01-E Programming Console

LCD area

Mode selector switch

Operation keys (Install the
CS1W-KS001-E Key Sheet
(See Note.) )

Cable included with CQM1H-PROO01-E
Programming Console

CQM1H-PROO01-E Programming Console
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CQM1-PROO01-E Programming Console

7

’/— Connection

LCD area

Mode selector switch

Operation keys (Install the
CS1W-KS001-E Key Sheet
(See Note.)

CS1W-CN114 (cable length: 0.05 m)

Cable included with CQM1-PROO01-E
Programming Console

CQM1-PROO01-E Programming Console

Connect the CPU Unit to the Programming Console with the following cables.

CS1W-CN114 (Cable length: 0.05 m) T Ej
C200H-PRO27-E Programming Console

LCD area

Mode selector switch

Operation keys (Install
the CS1W-KS001-E
Key Sheet (See Note.)

CS1W-CN224 (Cable length: 2.0 m
CS1W-CN624 (Cable length: 6.0 m

[

|-
L Casette jacks

C200H-PRO27-E

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) [ 7k {dl

(= s o]

Note The Key Sheet is not used with CS-series CPU Units.
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3-3-3 CX-Programmer

Connections

Item

Details

Applicable PLC

CS-series, CJ-series, CP-series, NSJ-series, CV-series,
C200HX/HG/HE (-Z), C200HS, CQM1, CPM1, CPM1A,
SRM1, C1000H/2000H

(ON]

Microsoft Windows 95 (See note.), 98, NT 4.0 (Service Pack
6), 2000, Me, XP

Personal computer

DOS version

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, /0O memory editing, creating I/O tables, setting
PLC parameters, printing, program changing

Online operation

Transmitting, referencing, monitoring, creating I/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, /0O memory data, I/O

tables, PLC Setup, and I/0O comments between the personal
computer and the CPU Unit.

5. Program execution monitoring: Monitors |/O status/present
values on ladder displays, I/O status/present values on mne-
monic displays, and present values on I/O memory displays

Note Windows 95 cannot be used when connecting via a Controller Link Support
Board (PCI bus) or a SYSMAC LINK Support Board (PCI bus).

Personal computer

Peripheral port connection

RS-232C port connection

DOS

9-pin
male
9-pin 1

i 7 Peripheral port

10-pin female

(See note 1)

RS-232C port
9-pin female

CS1W-CN118 (0.1 m =
ceiw-cnzae 5%:82 XW2Z-200S-CV/200S-V (See note 2)
XW2Z-500S-CV/500S-V (See note 2)
CS1W-CN118 g - ey !
CS1W-CN226 iﬂ XWaez 20_08 el '—\_j
CV/200S-V or
CS1W-CN616 . ; XW2Z-500S- i i
9-pin 10-pin 9-pin 9-pin
female CV/500S-V female male
Note 1. The CS1W-CN118 Cable is used with one of the RS-232C Cables shown

on the right (XW2Z-[JLIIS-L1J) to connect to the peripheral port on the

CPU Unit.

- Peripheral port

RS-232C Cable

CS1W-CN118 Cable

2. 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-
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cluding when using a CS1W-CN118 Cable), a peripheral bus connection
cannot be used. Use a Host Link (SYSMAC WAY) connection. To connect
to the port using a peripheral bus connection, prepare an RS-232C cable
as described in 3-3-5 RS-232C Port Specifications.

CX-Programmer Connecting Cables

Unit Unit port | Com- Computer Serial Model Length | Cable notes
puter port communications
mode
CPU Units Periph- DOS D-Sub, 9-pin, |Peripheral Bus or |CS1W-CN226 2.0m
eral port male Host Link CS1W-CN626 6.0m
Built-in DOS D-Sub, 9-pin, | Peripheral Bus or |XW2Z-200S-CV |2m Use a static-
RS-232C male Host Link XW2Z-500S-CV_ |5m resistant con-
port nector.
D-Sub, 9-
pin,
female
Serial Com- |RS-232C |DOS D-Sub, 9-pin, |Host Link XW2Z-200S-CV  [2m Use a static-
munications | Port male XW2Z-500S-CV_ |5m resistant con-
Boards/Units | p_gyp, o- nector.
pin1
female
Note 1. Before connecting a connector from the above table to an RS-232C port,
touch a grounded metal object to discharge static electricity from your
body.
The XW2Z-L1IL1S-CV Cables have been strengthened against static be-
cause they use a static-resistant connector hood (XM2S-0911-E). Even so,
always discharge static electricity before touching the connectors.
2. Do not use commercially available RS-232C personal computer cables. Al-

ways use the special cables listed in this manual or make cables according
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 | Com- | Computer Serial Model Length | Cable notes
puter port communications
mode
CPU Units Built-in DOS | D-Sub, 9-pin, |Peripheral Bus or |CS1W-CN118 + |0.1 m+ XW2az-
periph- male Host Link XW2Z-200S-CV/ |(2mor cos-cv
eral port 500S-CV 5m) models use a
static-resis-
tant connector
Using a CQM1-CIF01/02 Cable for a Peripheral Port
Unit Unit port | Com- | Computer Serial Model Length | Cable notes
puter port communications
mode
CPU Units Built-in DOS | D-Sub, 9-pin, |Host Link CS1W-CN114 + |0.05m+ |--
periph- male CQM1-CIF02 3.3m
eral port
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Using a RS-232C Cable for a IBM PC/AT or Compatible

Unit Unit port | Com- | Computer Serial Model Length | Cable notes
puter port communications
mode
CPU Units Built-in DOS | D-Sub, 9-pin, |Host Link XW2Z-200S-V 2m -—-
RS-232C male XW2Z-500S-V |5 m
port
D-Sub, 9-
pin,
female
Serial Communi- | RS-232C |DOS | D-Sub, 9-pin, |Host Link XW2Z-200S-V 2m
cations Boards/ | port male XW2Z-500S-V 5m
Units D-Sub,
9-pin,
female
Connection Method for USB-Serial Conversion Cable
Computer CS1W-CIF31 Cable 1 Cable 2 PLC
e YN
CS1W-N226/626 CS/CJ-series
Peripheral Port Programming
Device Connecting Cable
r N
CS1W-CN114 C-series Peripheral-
OR CS/CJ-series Peripheral
Conversion Cable
CS1W-CIF31 CQM1H-CIF02 C-series
USB Connecting Cable Peripheral Port Programming
+| <X Device Connecting Cable >~ |+ IIIEI
= @ T | < CS1W-CN118 RS-232C-CS/CJ-
E ||liﬂ IE—. .!. series Peripheral Conversion
Cable
OR
XW2Z-J] RS-232C L H——=a J
Programming Device
Connecting Cable
[l [ ]
CX-Programmer Connecting Cables
Cables Connecting to CPU Units
usB Cable 1 Cable 2 Unit port Serial
nggt?r;g CO{mec- Cable model CO{mec- CO{mec- Cable model Copnec- commmugldc: tions
Cable or or or or (network)
Model
CS1W- | D-sub, 9- [ CS1W-CN226/626 | CS/CJ- | Not required. CS/CJ- | Peripheral Bus
CIF31 pin (length: 2 m/6 m) series series (Toolbus) or Host
female periph- periph- Link (SYSWAY)
eral eral
CQM1-CIF02 C-series |C-series |CS1W-CN114 CS/CJ- Host Link
(length: 3.3 m) periph- periph- (length: 5 cm) series (SYSWAY)
eral eral periph-
eral
XW2Z-200S-V/ D-sub, 9- | D-sub, 9- | CS1W-CN118 CS/CJ- Peripheral Bus
500S-V (length: 2 m/ | pin male | pin (length: 0.1 m) series (Toolbus) or Host
5m) female perllph- Link (SYSWAY)
era
XW2Z-200S-V/ D-sub, 9- | D-sub, 9- | CS1W-CN118 CS/CJ- Host Link
500S-V (length: 2 m/ | pin male | pin (length: 0.1 m) series (SYSWAY)
5m) female periph-
eral
XW2Z-200S-CV/ RS-232C | Not required. RS-232C | Peripheral Bus
500S-CV (length: D-sub, 9- D-sub, 9- | (Toolbus) or Host
2m/5 m) pin male %rr’]nale Link (SYSWAY)
XW22-200S-V/ RS-232C | Not required. Host Link
500S-V (length: 2 m/ | D-sub, 9- (SYSWAY)
5m) pin male

189



Programming Devices Section 3-3
Cables Connecting to Serial Communications Boards/Units
UsB Cable 1 Cable 2 Unit port Serial
Con- communications
necting n%g:‘c;r Cable model Connector mode
Cable (network)
Model
CS1W- |D-sub, |[XW2Z-200S-CV/ |RS-232C Not required. RS-232C Host Link
CIF31  |9-pin 500S-CV D-sub, 9-pin D-sub, 9-pin | (SYSWAY)
female |(length:2m/5m) |male female
CS1W- |[D-sub, |XW2Z-200S-V/ RS-232C Not required.
CIF31 9-pin 500S-V D-sub, 9-pin
female |(length:2m/5m) |male

Communications Modes when Connecting a CX-Programmer to a CS-series CPU Unit
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Serial communications mode

Characteristics

Peripheral Bus

High-speed communications are possible. Conse-
quently, connecting via a peripheral bus is recom-
mended when using a CX-Programmer.

Only 1:1 connection is possible.

When using a CS-series CPU Unit, the baud rate of
the communications devices can be automatically
recognized for connection.

Host Link

This is a communications protocol with a general-
purpose host computer.

Either 1:1 or 1:N connections are possible.

Host Link communications are slow compared with
the Peripheral Bus communications.

The following connections are possible: Via a
modem or optical fiber adapter, over long distance
using a RS-422A/485, and 1:N.

Note The CX-Programmer can be used for remote programming and monitoring. It
can be used to program and monitor not only the PLC to which it is directly
connected, but also to program and monitor any PLC connected through a
Controller Link or Ethernet network to which the PLC that the CX-Programmer
is connected to is a part of. All programming and monitoring functionality for
the directly connected PLC is supported for remote programming and moni-
toring, the PLC can be connected though either the peripheral or an RS-232C
port, and either the peripheral bus or Host Link bus can be used. Remote pro-
gramming is possible for up to three levels of networks (counting the local net-
work but not counting the peripheral bus or Host Link connection between the
CX-Programmer and the local PLC).
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CX-Programmer

Peripheral port

. or RS-232C port
Peripheral bus
or Host Link

r

|

Remote programming
and monitoring

or Host Link

Controller Link or Ethernet Network

CX-Programmer

Peripheral bus

Ethernet Net

work

Controller Link Network
Gateway

3-3-4 Peripheral Port Specifications

Communications Mode Selection Flowchart

Connecting Device (Protocol)

i

Communications Mode

| Programming Console |

> | 1. Peripheral bus (auto-detect)‘

_

| CX-Programmer |

— | Peripheral bus connection

Communicate with the
CX-Programmer's communications

settings (peripheral bus).

Communicate with the PLC Setup's | —— | 2. Peripheral bus

communications settings
(peripheral bus).

Host Link connection

> | 3. Host Link

| Host computer |

> | 4.NTLink

| omRoN PT |

| OMRON component (CompoWay/F) |

Peripheral Port Communications Settings

> | 5. Serial Gateway

Connection

Communications Settings

Pin 4 of Front-panel | PLC Setup peripheral port
DIP Switch setting (See note.)

1. Peripheral bus
(auto-detect)

OFF (factory setting)

2. Peripheral bus ON Peripheral bus

3. Host Link ON Host Link (default setting)
4. NT Link ON NT Link

5. Serial Gateway ON Serial Gateway

Note Set from the CX-Programmer or Programming Console.
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3-3-5 RS-232C Port Specifications

Connector Pin Arrangement

Pin No. Signal Name Direction

1 FG Protection earth ---

2 SD (TXD) Send data Output
3 RD (RXD) Receive data Input
4 RS (RTS) Request to send Output
5 CS (CTS) Clear to send Input
6 5V Power supply -

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 the

NT-ALOO1-E or CJ1W-CIF11 Link Adapter. Using this power supply for any
other external device may damage the CPU Unit or the external device.

Connection between CS-series CPU Unit and Personal Computer

Note
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The following connections are in Host Link serial communications mode.

CS-series
CPU Unit Personal computer
) Pin Pin
| Signal | No. |gnal No.
' Fa |1  Shield , cD
S[_)_Q_ T T 2 HD
rs-232c| RD | 8 |— 3 | 8D | s osoc
interface | RS | 4 | | 4 EFl interface
CS [ 5 \ ! H*TSG
sV B l} = 5]
ER | _a .l, |/ '_-, 8 | CS|
5G| 3 ~ 9 | cl
D-Sub, 9-pin connector D-Sub, 9-pin connector
Male connector on cable Female connector on cable

1. Refer to Appendix E Connecting to the RS-232C Port on the CPU Unit
when converting between RS-232C and RS-422A/485 for 1:N connec-
tions.

2. Refer to Appendix E Connecting to the RS-232C Port on the CPU Unit
when making your own RS-232C cable.

The following connections are in Peripheral Bus serial communications mode.

CS-series
CPU Unit Personal computer
Signal Eg Elg Signal
FG | 1 1 |€D
8D |2 ——F—f% 2 | RD
Rs-232c|_AD | 3 B 1, e o 3 | 5D |gs.0s2q]
interface | AS | 4 [~ | | | i — 4 | ER |interface
€515~ | | |r - 5 | 5G
5V | 6 [ 6 | DR
DR | 7 'L._;..»-": I’" 7 |RS
ER | B 7 f \J ~ B |C5
86| 8 s g | Cl
D-Sub, 9-pin connector D-Sub, 9-pin connector
Male connector on cable Female connector on cable
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Applicable Connectors CPU Unit Connector
Item Model Specifications
Plug XM2A-0901 9-pin male Used together (One
Hood XM2S-0911-E _oi illimet of each provided
0 S-09 Jpin, milimeter | ith CPU Unit.)
Personal Computer Connector
Item Model Specifications
Plug XM2D-0901 9-pin female Used together
Hood XM2S-0913 9-pin, inch screws

IBM PC/AT or compatible
(9-pin male connector)

CS1-s?ries CPU Unit

/

,-’I ™ Plug: XM2D-0901 (9-pin female)
/ D |- RS-232C port

| 5 L~
/ - Il H D”
."I : |
Hood: XM2S-0913 / ~ g
L1

Recommended cable et !
Hood: XM2S-0911-E Plug: XM2A-0901 (9-pin male)

iy

Provided with CPU Unit

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.
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Communications Mode Selection Flowchart
Connecting Device (Protocol) Communications Mode

l CX-Programmer ‘ 7*| Peripheral bus connection ‘ Communicate with the 4>| 1. Peripheral bus (auto-detect) ‘
CX-Programmer’s communications
settings (peripheral bus).

Communicate with the PLC Setup’s | —————p l 2. Peripheral bus ‘
communications settings
(peripheral bus).

“—| Host Link connection > l 3. Host Link ‘
l Host computer ‘
l OMRON PT ‘ » l 4. NT Link ‘
l General-purpose external serial device ‘ - l 5. No-protocol ‘
l OMRON component (CompoWay/F) ‘ » l 6. Serial Gateway ‘

RS-232C Port Communications Settings

Connection Communications Settings
Pin 5 of Front-panel | PLC Setup RS-232C port

DIP Switch setting (See note.)

1. Peripheral bus ON

(auto-detect)

2. Peripheral bus OFF (factory setting) | Peripheral bus

3. Host Link OFF (factory setting) | Host Link (default setting)

4. NT Link OFF (factory setting) | NT Link

5. No-protocol OFF (factory setting) | No-protocol

6. Serial Gateway OFF (factory setting) | Serial Gateway

Note Set from the CX-Programmer or Programming Console.
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3-4 Power Supply Units
3-4-1 Power Supply Units
Power supply Output Power output RUN Replacement Model Weight
voltage terminals output notification
function
100to 120 VAC |46 Aat5V DC, |No No Without C200HW-PA204 |500 g max.
SB 010240V AC 30 W (See note.) [ygg No Without C200HW-PA204S | 500 g max.
(selectable 0.8 Aat24V
using jumper) DC
No Yes Without C200HW-PA204R | 500 g max.
9Aat5VDC, No Yes Without C200HW-PA209R | 1,000 g max.
45 W
100t0 240 VAC |5V DC, 4.6 A No No Display: Sup- C200HW-PA204C | 500 g max.
(wide range) 26 V DC, ported
0.625 A Output: Sup-
total 30 W ported
24V DC 46 Aat5VDC, [No No Without C200HW-PD024 |550 g max.
30W
24V DC 53Aat5VDC, |No No Without C200HW-PD025 |630 g max.
1.3Aat26V DC,
40W
Note For C200HW-PA204S, the total also includes the power consumption of the
power supply output terminals.
3-4-2 Components and Switch Settings

POWER indicator
(Lights when 5V is output
from Power Supply Unit)

PA2045

FOWER]
— External connection terminals
I:: _ C200HW-PA204 C200HW-PA204S
A AC input vt AC input 1 v
ED P ED P | E)
o Vo|tage { o V0|tage i o I',
A | | selector A selector || A
(B[ = - = L[ |=
(el | or- QL |& oSl |e
(el .. N 2avoe [|0ELh.
(&}~ NC power IR "
- output
f C200HW-PA204R C200HW-PA209R
AC input - E:)\ - AC input T ?u =% DCinput
Voltage __ B Voltage _‘ 0
selector | J..--: selector | J;.':
Le [ |= Lo~ [ |
or-{[I8Lle sr-{[I8L e
RUN A RUN { P
output | 3 output j “iesisve

Note 100 to 120 V AC: Closed circuit, 200 to 240 V AC: Open circuit
Always open the circuit (remove the metal jumper) before applying a voltage

of 200 to 240 V AC.

LG —
GR—

C200HW-PD024/025

]
1

_O_I

&

DC24v

HEEEE .
I
. B o v
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(Example: C200HW-PA204C)

Replacement notification display

POWER indicator
Lit: 5-V output from Power Supply Unit.
PA204C PA204C
Terminals
T T external connect
1 ]
E ® L2/ 1900 24
i z\;) INPUT AC input
: C200HW-PAZ0IC__ ® 1
H = eee Jo X | A LG
i OVen¥0 Ve GR
! ® @ ALARM
; TEST ® OUTPUT Alarm output
i z"o‘g”w‘ﬁ‘)o",:f (replacement notification
: ® i ALARM: OFF| output)
i & |- Ne
1
i ® |- no
1
i i
i i

AC Input

Voltage Selector

196

Note

Note

TEST switch
The TEST switch can be used to temporarily turn OFF the
alarm output that notifies when replacement is needed.

Either a power supply of 100 to 120 V AC or 200 to 240 V AC can be selected.
The C200HW-PA204C supplies 100 to 240 V AC (allowable voltage fluctua-
tion range: 85 to 264 V AC).

The C200HW-PA204C has a wide-range supply voltage, so voltage selector
terminals are not provided.

The L2/N and L1 display on the AC power supply terminal is L1/N and L2 on
some products, however, the function and performance of the terminals are
the same.

{
LN rf s |k .’N\I,I
| / |

1 '\- de/'

.'—f},)
/

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. Not doing so will damage the Unit.

Ground to a resistance of 100 Q or less to increase noise resistance and
avoid electric shock.

Ground to a resistance of 100 Q or less to avoid electric shock.
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24-V DC Power Output (PA204 Only)

This terminal outputs a service voltage of 24 V DC. Use this terminal to supply
power to DC Input Units (C200HW-PA204S only). The total current consump-
tion of the 5-V and 24-V outputs must be 30 W max.

DC Input

24-V DC power is supplied from this terminal.

RUN Output (PA204R/PA209R Only)

The internal contact turns ON when the CPU Unit is operating (RUN or MON-
ITOR mode). (The RUN output does not turn ON on Expansion Racks.)

Alarm Output (PA204C Only)

The alarm output is used to notify when Power Supply Unit replacement is
required. The output is normally ON. The output turns OFF when the time
until replacement is 6 months or less.

3-4-3 Dimensions

C200HW-PA204 b Lo PA20sS o o
C200HW-PA204S
C200HW-PA204R
C200HW-PD204

130

B ey e e e ey B

54 100
105.2
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C200HW-PA204C PA204C \_\j

130

f\\‘f'\f\\f\\f'\f\\f'\f'\
1T
1T
1
1T
1T
1T
1T

FoweERD] PA208R o ‘-a
C200HW-PA209R
C200HW-PD025

130 1

58 130
135.2

3-4-4 Selecting a Power Supply Unit

After determining what power supply voltage is required, whether power out-
put terminals and a RUN output are required, and whether replacement notifi-
cation is required, calculate the current and power requirements for each
Rack.

Condition 1: Current Requirements
There are three voltage groups for internal power consumption: 5 V DC,
26 V DC, and 24 V DC.

Current Consumption at 5 V DC (Internal Logic Power Supply)
The following table shows the current that can be supplied to Units (including
the CPU Unit) and Backplanes that use 5-V DC power.
Power Supply Unit Maximum current at 5V DC
C200HW-PA204/204S/204R/204C 46 A
C200HW-PD204
C200HW-PA209R 9A
C200HW-PD025 53A
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Current Consumption at 26 V DC (Relay Driving Power Supply)

The following table shows the current that can be supplied to Units that use
26-V DC power.

Power Supply Unit Maximum current at 26 V DC
C200HW-PA204/204S/204R/204C 0.625 A
C200HW-PD204
C200HW-PA209R/PD025 1.3A

Current Consumption at 24 V DC (Power Output Terminals)

The C200HW-PA204S Power Supply Unit can supply up to 0.8 A at 24 V DC
through its power output terminals.

Condition 2: Power Requirements

The following table shows the maximum total power that can be supplied at
5V DC, 26 VDC, and 24 V DC.

Power Supply Unit Maximum total power output
C200HW-PA204/204S/204R/204C 30W
C200HW-PD204
C200HW-PA209R 45 W
C200HW-PD025 40W

Refer to 2-6 Unit Current Consumption for tables showing the current con-
sumed by each particular Unit as well as example calculations.

3-4-5 Replacement Notification

Principle of Replacement Notification

Note

The Power Supply Unit has a built-in electrolytic capacitor. The electrolytic
capacitor is impregnated with electrolytic solution that starts to penetrate the
sealing rubber from the time of manufacture. As time elapses, the internal
electrolytic solution continues to evaporate, resulting in decreased electro-
static capacity and deterioration in other characteristics. Over time, the char-
acteristic deterioration of the electrolytic capacitor prevents the Power Supply
Unit from being utilized to its full capacity. In particular, the speed at which the
electrolytic capacitor deteriorates fluctuates greatly with the ambient tempera-
ture (generally, a temperature rise of 10°C will double the rate of a reaction, as
stated by Arrhenius' law).

The C200HW-PA204C Power Supply Unit with Replacement Notification mon-
itors the internal temperature of the Power Supply Unit while the power is
turned ON, and calculates the level of deterioration of the electrolytic capaci-
tor from the operating time and internal temperature. The replacement notifi-
cation function displays the approximate time until the Power Supply Unit will
stop functioning at its full capacity due to the characteristic deterioration of the
electrolytic capacitor, based on the calculated level of deterioration. When 6
months are remaining until replacement is required, the alarm output will turn
OFF.

The replacement notification function provides an indication of when the dete-
rioration of the electrolytic capacitor will prevent the power supply functioning
at its full capacity. It does not provide information on failures occurring due to
other causes.
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Power Supply Unit with Replacement Notification

Model
C200HW-PA204C

Specifications
Output capacity: 4.6 A at 5V DC, 0.625 A at 26 V DC, total of

30w
With replacement notification

Power Supply Unit Replacement Notification Module

C200HW-PA204C

Replacement notification display (7-segment, red)

POWER

‘ C200HW-PA204C
(Y —— POWER indicator (green)

— Alarm output
(replacement notification output)
Test switch

Function

Replacement Notification Function Displays
The replacement notification for the Power Supply Unit is shown using three

7-segment LED displays.

* At time of purchase “FUL’ is displayed. The display changes to “HLF” as
the electrolytic capacitor deteriorates (“HLF” may not be displayed,
depending on the operating environment).

* When the time until replacement is required drops below 2 years, the dis-
play will change corresponding to the operating time from “1.5” to “1.0” to
“0.5” to “0.0”/”’A02” When the remaining service life reaches 6 months or
less, the display will alternate between “0.0” and “A02” in 2-second inter-

vals.

Capacity at —p
time of
manufacture

Replacement —»
required

1
1
1
1
1
1
1
1
[l
1
1
1
1
1
1
i

s e S

i ; » Remaining
yr 0.5yr Owr life plan

Replacement notification display 2.0 yr 1.5yr 1.0

Electrolytic
capacitor level
(7-Segment) i
Alarm output Output |
(replacement notification output) | Output ON y OFF !
1

The output turns OFF when the remaining
life span reaches 6 months, and the
following display is repeatedly alternated.

B - B

The time remaining until replacement does not include periods when the
power is turned OFF.

Note 1.
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2. Until approximately one month of operating time has accumulated, the dis-
play will always be “FUL" and the alarm output will remain ON (conducting)
due to the estimated deterioration speed.

3. The time remaining until replacement will vary the operating and storage
conditions, so periodically check the display.

4. Fluctuation in the time remaining until replacement may result in the alarm
output repeatedly turning ON and OFF.

5. The precision of the replacement notification function will be adversely af-
fected by applications in which the power is frequently turned ON and OFF.

6. Due to the service life of the electronic components, replace the Power
Supply Unit approximately 15 years after purchase, even if the replace-
ment notification display or output has not indicated that replacement is re-
quired.

Alarm Output (Replacement Notification Output)

Note

The output remains ON until the remaining service life drops below 6 months
and then turns OFF.

1. The alarm output will also turn OFF under the following conditions.
* The AC input to the Power Supply Unit is turned OFF.
* An error is detected by the self-diagnostic function.
* The TEST switch is pressed for at least 3 seconds.
2. Example of Using the Alarm Output:
Monitoring Power Supply Replacement Notification in the System (6
Months or Less Until Replacement Is Required)

Alarm output
OFF

Turns OFF when 6 months remains

Alarm output
¥ [ TIM 000 5s]

T000 Pporcs Internal Flag

1 O

The Flag is programmed to allow for the delay in the alarm output at system
startup. The Flag does not turn ON when the alarm output is ON (normal
operation). When the alarm output turns OFF (replacement required), the
Flag turns ON, and the replacement notification can be monitored from the
system.

Maintenance Function Using the TEST Switch

Note

* Press the TEST switch for at least 3 seconds to display “A02” and force
the alarm output OFF. Release the switch to return to normal operating
status.

The TEST switch is used initially or periodically to check the connection
status between the alarm output and external devices.

* Press the TEST switch for less than 3 seconds to display the unit version
information for the Power Supply Unit.

1. Replace the Power Supply Unit within 6 months when the display on the
front panel of the Power Supply Unit alternates between 0.0 and AQ2 or the
alarm output automatically turns OFF.
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2. Maintain an ambient storage temperature of —20 to 30°C and humidity of
25% to 70% when storing the product (with the power turned OFF) for
longer than 3 months to keep the replacement notification function in opti-
mum working condition. The replacement time is calculated from when the
power is turned ON only. The precision of the replacement period will de-
cline if the electrolytic capacitor deteriorates during storage.

Display and Alarm Output Operation

Normal Display: Replacement Notification Display
When 6 months or less are remaining until replacement is required, the dis-
play will alternate between “0.0” and “A02” (in 2 second intervals), and the
alarm output will turn OFF.

Remaining service life: Remaining service life:
1 year to 6 months 6 months max.

Alarmoutput  ON | OFF

Operation at Powerup
The following initial display is shown when the power is turned ON, after which
the replacement notification is displayed. The alarm output turns ON approxi-
mately 0.2 seconds after the power is turned ON.

Power ON Display start
Wv '3 y Initial display (approx. 1.1 s) Repl_aczrg_entI
[ 03s 01s 03s 01s 03s ] require Isplay

Display
Alarm
output OFF ON

P - 1 s max.

< >

< » 0.2 s max.

When replacement is already required, the alarm display will follow the initial
display. The alarm output will turn ON approximately 0.2 seconds after the
power is turned ON, and then turn OFF after approximately 5 seconds.

Power ON Display S_té,m ) . Alarm output OFF
v v [nitial display (approx. 1.1s) Alarmdisplayy =
I 1 T
o - — B
Alarm |
output | OFF ON ] OFF
< #I' 5 s max.
< » 1S max.
< P 0.2 s max.
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Operation at Power OFF

When the power is turned OFF, the display will turn OFF after the PC opera-
tion stops. The alarm output will turn OFF after the display turns OFF.

Power PLC operation o )
Replacement interruption  stopped Notification display Alarm output
notification display ¥ \ 4 Y OFF Y OFF
[} 1
oo — (N e B———
1 1
Alarm ON Approx. 70 ms OFF
output See note.)

100 VAC: Approx. 2 s
200 VAC: Approx. 7 s
(See note.)

If replacement is already required, the display will turn OFF after the PC oper-
ation stops. When the display turns OFF, the alarm output will turn ON
momentarily and then turn OFF again.

Power PLC operation Notification display OFF
interruption  stopped + alarm output ON Alarm output
Alarm display Y M Y YOFF
oy — (Y —
Alarm OFF | ON OFF

output Approx. 70 ms

(See note.)

100 VAC: Approx. 2 s
200 VAC: Approx. 7 s
(See note.)

A

Note The values shown are reference values (calculated for a no-load status on the

Power Supply Unit's output).
Operation when TEST Switch Is Pressed

The following operation will be performed when the TEST switch on the
replacement notification function module is pressed. When the switch is
pressed for less than 3 seconds, the unit version will be displayed 3 times at
0.5-second intervals. When the switch is pressed for at least 3 seconds, the
alarm output will momentarily turn OFF, and the alarm display A02 will be
shown. The operation will return to the normal display and output when the
switch is released. Use the TEST switch to check the connection between the
replacement notification output and devices.

1. Operation when TEST switch is pressed for less than 3 seconds.

TEST switch ON

05s 05s 0.5s 05s 05s 05s
i L

2. Operation when TEST switch is pressed for 3 seconds or longer.
3s

»
[ »

|

|

TEST switch ON i
i

05s 05s 05s 05s 0.5s 05s
: ' : '

Alarm output ON OFF ON

Note In standard operating conditions, the Power Supply Unit replacement notifica-
tion function will be activated after between several years to beyond a decade.
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Self-diagnostic Function

For long-term use, be sure to periodically check TEST switch operations, and
make sure that the alarm output is operating normally.

Error name Display Alarm output Error details (cause) Recovery method
status
Unit overheated OFF Internal overheating has Remove the cause of the over-
error m occurred in the Power Supply heating error.
Unit as a result of usage under
conditions that exceed the spec-
ified values, insufficient ventila-
tion, or incorrect installation.
(See note.)
Unit error OFF System error from external Turn ON the input's power supply
m noise or hardware malfunction. |again.If the Unit does not recover,
the error may be caused by a Unit
malfunction. Consult with your
OMRON representative.

Note

If the error continues for 3 hours or longer, the replacement notification func-
tion will be disabled. Even if the cause of the overheating is removed, the dis-
play will continue as “Hot,” and the notification output will remain OFF. In this
state, the internal parts may deteriorate even if the PC operation is normal, so
replace the Power Supply Unit.

Precautions when Replacing Earlier Units

Note

204

The following precautions apply when replacing a C200HW-PA204/PA204S/
PA204R with a C200HW-PA204C.

Terminal Wiring

* Be sure to wire the ground terminals correctly. Incorrect ground terminal
wiring will adversely affect the Unit's resistance to noise. (For details on
terminal arrangements for each Power Supply Unit, refer to 3-4-2 Compo-
nents and Switch Settings.)

* The C200HW-PA204C is not provided with a service power supply and
RUN output (RUN).

Startup Time

The time from when the power is turned ON until the PC operation starts is
approximately 1 second faster. Make sure that the system will not be
adversely affected by the change in timing.

Power Failure Detection Voltage

The power failure detection voltage is 85 V. The PLC will stop operating if the
voltage drops below this voltage level.

If the previously used Power Supply Unit was used with 200 to 240 V AC,
power failures were detected when the voltage dropped to 170 V or lower and
the PC operation stopped. With C200HW-PA204C, however, operation will not
stop between 85 V and 170 V. Therefore, make sure that the system will not
be adversely affected by the change in detection voltage.
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Comparison between the C200HW-PA204C and the C200HW-PA204

ltem

C200HW-PA204C

C200HW-PA204 (previous Unit)

Input specifications

100 to 240 V AC (wide range)

100 to 120/200 to 240 V AC (voltage selected)

supply

Power failure 85 V or lower 100 to 120 VAC: 85 V or lower

detection voltage 200 to 240 VAC: 170 V or lower

Power supply startup | 200 ms max. 1,500 ms max.

time (See note.)

Service power Not supported Not supported (Supported by the PA204S)

RUN contact output

Not supported (for future expansion)

Not supported (Supported by the PA204R)

Terminal block wiring

C200HW-PA204C

5
2

/
100 to 240 V AC

AC input~|:

INPUT

-

LG—

e

GR—

Alarm output
(replacement

notification output)

ALARM OUTPUT
30V DC, 50 mA
_l
NC

Unconnected
terminals

RRV|XR VR

NC

C200HW-PA204

L2/N

100t0 240V AC

AC input~|:

INPUT
L1

[ 1100 to 120
CLOSE

Voltage
selector

200 to 240
|__IOPEN

LG—

&

GR—|

&)

NC

Unconnected
terminals

XYYV

NC

POWER indicator

On replacement notification module

On hood of Power Supply Unit

Replacement
notification

Supported

(7-segment display + transistor outputs)

Not supported

Note The time from when the external input (AC power supply) is input until 5 V or
26 V is output.

3-5 Backplanes

3-5-1

CPU Backplanes

CPU Backplane Models

Standard CS-series CPU Backplanes

Number of Model
slots
2 slots CS1W-BC023
3 slots CS1W-BC033
5 slots CS1W-BC053
8 slots CS1W-BC083
10 slots CS1W-BC103

CS-series-only

CPU Backplanes

Number of Model
slots
2 slots CS1wW-BC022
3 slots CS1W-BC032
5 slots CS1W-BCO052
8 slots CS1W-BC082
10 slots CS1W-BC102
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Note C200H Units (C200H Basic I/0O Units, C200H Group-2 High-density 1/O Units,
and C200H Special I/O Units) cannot be used with CS-series-only CPU Back-
planes.

Components and Switch Settings

(for mounting each Unit)

(] = | T L T
c - |® Backplane mounting screws
=‘ i= (4 M4 screws)
(The Backplane is structured so that

0 it can be insulated from the control
panel when installed.)

‘ Unit mounting slots

Unit connectors

Power Supply Unit connector

& === &

CPU Unit connector

I Unit lock lever
(Fix each Unit securely. Press down on
See note. the lock lever to remove the Unit)

—— /O cable connector Note Mount an I/O Control Unit (CSTW-IC102)
(for connecting a CS1 Expansion Rack here to connect a CS1 Long-distance Ex-
or a C200H Expansion 1/O Rack) pansion Rack next.

Note Always cover the connectors that are not being used with Connector Covers
(sold separately) as a measure against dust.

Name Model
C200H Unit Connector Cover C500-COVO1
CS-series Special /0 Unit Connector Cover | CV500-COV01

Dimensions and Weights
CS1W-BC023/022 (2 Slots)

@:.Iu T um T i 1 ﬁ[ﬂj %ﬂ
[
= (L =~ T g B B
=g =g “E
i Yy 1k 1k
i _ 1152 > L5.9
.35 105.25 © 17| 17| &
172.3 2 SN <>
198.5 27 e oo
< : CS1W-BC023 CS1W-BC022

Weight: 600 g max.
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CS1W-BCLIIC (3, 5, 8, or 10 Slots)

k

J@’ [=] [ [ o|— L @ A A @j:
L 2 LI
8
o |
£
kel
=] >
gy §
= & ~| ~| &
5% el
I 2
=l = >
= I I )
— °© K Y
= Y 52
<35 124 , ol 17 | ¢
- W . 27
Model Number of slots L (mm) W (mm) Weight (max.)
CS1W-BC033 |3 246 260 7509
CS1W-BC053 |5 316 330 900 g
CS1W-BC083 |8 421 435 1,200 g
CS1W-BC103 |10 491 505 1,400 g
CS1W-BC032 |3 246 260 7509
CS1W-BC052 |5 316 330 900 g
CS1wW-BC082 |8 421 435 1,200 g
CS1W-BC102 |10 491 505 1,400 g

3-5-2 CS-series Expansion Backplanes

CS-series Expansion Backplanes are used for both CS-series Expansion
Racks and CS-series Long-distance Expansion Racks.

CS-series Expansion Backplane Models

Standard CS-series Expansion Backplane

Number of slots Model
3 slots CS1W-BI0O33
5 slots CS1W-BI053
8 slots CS1w-BI083
10 slots CS1W-BI103
CS-series-only Expansion Backplane
Number of slots Model
3 slots CS1W-BI032
5 slots CS1W-BI052
8 slots CS1W-BI082
10 slots CS1W-BI102

Note C200H Units (C200H Basic 1/0 Units, C200H Group-2 High-density 1/0 Units,
and C200H Special I/0 Units) cannot be used with CS-series-only Expansion

Backplanes.
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Components and Switch Settings

Unit mounting slots
(for mounting each Unit)

I@ T = =E in T 2 G— Backplane mounting screws
| (4 M4 screws)
— — (The Backplane is structured

so that it can be insulated
from the control panel when
installed.)

Unit connectors

Power Supply Unit connector

(=

®l 0 g

Unit lock lever
(Fix each Unit securely. Press down
on the lock lever to remove the Unit)

See note.

~ 1/O cable connector
(for connecting the following Rack)

Note Mount an I/O Control Unit (CS1W-IC102) here to start con-
necting CS1 Long-distance Expansion Racks next. Mount an
I/O Interface Unit (CS1W -11102) if this Rack is a CS1 Long-dis-
tance Expansion Rack (i.e., the previous Rack is connected
via an 1/0O Control Unit or an 1/O Interface Unit).

— |/O cable connector
(for connecting the previous Rack)

Note Always cover the connectors that are not being used with Connector Covers
(sold separately) as a measure against dust.

Model
C500-COVO01
CV500-COVo1

Name
C200H Unit Connector Cover
CS-series CPU Bus Unit Connector Cover

Dimensions
CS1w-BILJLIL]

J@’:I

—

ﬁj

118
130

/i
oab

T

52

g
-
-

Yy Ny Eﬂ]

—
i
&
Y
S
a
fm
6
AY
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Model Number of slots L (mm) W (mm) Weight (max.)
CS1W-BI033 |3 246 260 750 g
CS1W-BI053 |5 316 330 900 g
CS1W-BI083 |8 421 435 1,200 g
CS1W-BI103 |10 491 505 1,400 g
CS1wW-BI032 |3 246 260 750 g
CS1W-BI052 |5 316 330 900 g
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Model Number of slots L (mm) W (mm) Weight (max.)
CS1W-BI082 |8 421 435 1,200 g
CS1wW-BI102 |10 491 505 1,400 g

3-5-3 C200H Expansion I/O Backplanes

C200H Expansion 1/0O Racks cannot be connected together with CS-series

Long-distance Expansion Racks.

C200H Expansion I/0 Backplane Models

Number of slots Model
3 slots C200HW-BI031
5 slots C200HW-BI051
8 slots C200HW-BI081-V1
10 slots C200HW-BI101-V1

Components and Switch Settings

Unit mounting slots
(for mounting each Unit)
L

Unit connectors

i

fs =~ Backplane mounting screws
(4 M4 screws)

I/O cable connector

(for connecting the previous Rack:
CPU Rack, CS1 Expansion Rack,
or C200H Expansion I/O rack)

Unit lock lever
(Fix each Unit securely. Press down
on the lock lever to remove the Unit)

Power Supply Unit connector

1/0 cable connector
(for connecting the following Rack:
C200H Expansion 1/0O Rack)

Note Always cover the connectors that are not being used with Connector Covers
(sold separately) as a measure against dust.

Name

Model

C200H Unit Connector Cover

C500-COVO01

CS-series CPU Bus Unit Connector
Cover

CV500-COV01
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Dimensions
C200HW-BILI]
i [
130 4
1 q Ll
w kis
Model Number of slots W (mm) Weight (max.)
C200HW-BI031 3 189 500 g
C200HW-BI051 5 259 650 g
C200HW-BI081-V1 |8 364 950 g
C200HW-BI101-V1 |10 434 1,100 g
Optional Products
Product Specifications Number of slots Model
Used to electrically |3 slots C200HW-ATT32
E\Z%l?gtl%r:]eplate insulate the C200H
(for C200H Expansion I/O Rack | 5 slots C200HW-ATT52
Expansion 1/O from the mounting
Backplane) surface in the con- 8 slots C200HW-ATT82
trol panel to
- IMprove noise 10 slots C200HW-ATTA2
resistance.

3-5-4 1/O Control Units, I/O Interface Units, and Terminators

I/O Control Units and I/O Interface Units are used to create CS-series Long-
distance Expansion Racks. Terminators are connected to the last CS-series
Long-distance Expansion Rack in each series. (Up to two series of CS-series
Long-distance Expansion Racks can be connected.)

CS1W-IC102 I/0 Control Unit

An 1/O Control Unit is connected to the leftmost slot on the CPU Rack or the
last CS-series Expansion Rack to start connecting CS-series Long-distance
Expansion Racks.
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Part Names and Functions

Indicators

Dimensions and Weight

I [Cio T

RDY iy
TERM ERR

130

|
|
!

OUT A OUT B

Connector to Backplane

Connector to I/O Interface T

Unit of series A

(rm | fm

3
© )

Indicators

Connector to I/O Interface
Unit of series B

Indicator Status Meaning
RDY (green) Lit Operating normally.
Not lit | Bus error.
TERM ERR (red) |Lit Terminator missing.
Not lit | Terminator connected.
190 123

C=0

=1
.

@EI@

34.5 | ]

Weight: 300 g max. (including cable to Backplane)

236.5

Backplane
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Connection Method on CPU Rack

Connect to I/10 —*
cable connector.
CPU Rack

|
Series A —— Series B

Note Connect a Terminator (CV500-TERO1) to the unused connector when con-
necting only series A or series B.

Connection Method on Connect the 1/0 Control Unit to the output I/O cable connector (right side).
CS-series Expansion Rack

To CPU Rack
or previous CS
series Expan-
sion Rack

CS1 Expansion Rack

Series A" I— Series B

Note Connect a Terminator (CV500-TERO1) to the unused connector when con-
necting only series A or series B.

CS1W-1I1102 I/O Interface Unit

Mount an I/O Interface Unit to the leftmost slot on each CS-series Long-dis-
tance Expansion Rack.

Part Names and Functions

Indicator
|
|

Connector to '
Backplane |

IN expansion connector T OUT expansion connector

(to previous Rack) |'_%_|| =_—'-“:|| (to following Rack)
Indicator
Indicator | Status Meaning
RDY (green) | Lit Operating normally.
Not lit | Bus error (bus reset) or system error.
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Dimensions and Weight

| 190 L 123 i
| |

I T e z— - “1] I

RDY | i

IN__out / = :

e |o \ ,

Zalcs ) —— ;

1 |- '| I“ | | |

| : | :

130 | | ,: i

.| :~

il | | }

x i, S :

i ki) :

ol _lo I: '

i \
34.5 !d s
236.5
Weight: 300 g max. (including connector to Backplane) Backplane
Connection Method 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 CS-series Long-
distance Expansion Rack in the series).

To the previous Rack

(I/O Control Unit or I/0
Interface Unit)

CS1 Long-distance
Expansion Rack

To the next Rack me— |— Connect a Terminator when not used.
(/O Interface Unit)

CV500-TERO1 Terminator Two Terminators are provided with an I/O Control Unit

12 g7
| [E] ] =
68
= : Weight: 50 g max.
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3-6 Basic I/0 Units

3-6-1 C200H and CS-series Basic I/O Units with Terminal Blocks
Name Specifications Model External view/
dimensions
reference No.
Basic Input AC Input Units 100 to 120 V AC, 100 to 120 V DC, 16 inputs | CS1W-IA111 5
t%fr‘r':f; n(;‘;'th 100 to 120 V AC, 8 inputs C200H-I1A121 1
blocks) 100 to 120 V AC, 16 inputs C200H-1A122 3
C200H-1A122V 3
200 to 240 V AC, 8 inputs C200H-1A221 1
200 to 240 V AC, 16 inputs C200H-1A222 3
C200H-1A222V 3
200 to 240 V AC, 16 inputs CS1W-1A211 5
AC/DC Input Units | 12 to 24 V AC/V DC, 8 inputs C200H-IM211 1
24 V AC/V DC, 16 inputs C200H-IM212 3
DC Input Units 12t0 24 V DC, 8 inputs C200H-ID211 1
121024 V DC, 16 inputs C200H-ID212 3
24 V DC, 16 inputs CS1w-1D211 5
Interrupt Input 24 V DC, 16 inputs CS1W-INTO1 5
Units 12to 24 V DC, 8 inputs C200HS-INTO1 |1
High-speed Input {24 V DC, 16 inputs CS1W-IDPO1 5
Unit
C200H Out- Relay Output 2 Aat 250V AC/24 V DC max., 0.1 A at CS1W-0C201 5
put Units (with | Units 120 V DC, independent contacts, 8 outputs
terminal 2 Aat250 V AC/24 V DC max., 0.1 A at CS1W-0C211 5
blocks) 120 V DC, 16 outputs
2 A at 250 V AC/24 V DC max., independent | C200H-OC223 1
contacts, 5 outputs
2 A at 250 V AC/24 V DC max., independent | C200H-OC224 3
contacts, 8 outputs C200H-OC224N |3
C200H-0OC224V |3
(no longer manu-
factured)
C200H-OC124N
2 A at 250 V AC/24 V DC max., 8 outputs C200H-0C221 1
2 A at 250 V AC/24 V DC max., 12 outputs | C200H-OC222 3
C200H-0OC222V |3
(no longer manu-
factured)
C200H-OC222N |3
2 A at 250 V AC/24 V DC max., 16 outputs | C200H-OC225 3
C200H-0OC226 (no |4
longer manufac-
tured)
C200H-OC226N |4
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Name Specifications Model External view/
dimensions
reference No.
C200H Out- | Triac Output Units | 1.2 A at 250 V AC max., 8 outputs, with fuse | CS1W-OA201 5
put Units (with burnout detection circuit
terminal 1 A at 250 V AC max., 8 outputs, with fuse | C200H-OA221 (no | 1
blocks) burnout detection circuit longer manufac-
tured)
1.2 A at 250 V AC max., 8 outputs, with fuse | C200H-OA223 2
burnout detection circuit
0.3 A at 250 V AC max., 12 outputs C200H-OA222V 3
0.5 A at 250 V AC max., 12 outputs C200H-OA224 3
0.5 A at 250 V AC max., 16 outputs CS1W-OA211 5
Transistor Output 2.1 A at 24 V DC, 8 outputs C200H-OD213 1
Units, Sinking 1Aat 12 to 48 V DC, 8 outputs C200H-OD411 1
0.3 A at24V DC, 12 outputs C200H-OD211 3
0.3 A at 24 V DC, 16 outputs C200H-0OD212 3
0.5 A at 12to 24 V DC, 16 outputs CS1W-0OD211 5
Transistor Output |0.8 A at 24 V DC, load short-circuit protec- | C200H-OD214 1
Units, Sourcing tion, 8 outputs
0.3 Aat5to 24V DC common, 8 outputs C200H-OD216 1
0.3 Aat5to 24V DC common, 12 outputs C200H-OD217 3
0.5 A at 24 V DC, load short-circuit protec- CS1W-0OD212 5
tion, 16 outputs
1 A at 24 V DC, load short-circuit protection, | C200H-OD21A 3
16 outputs

Note Immediate refreshing (!) or refreshing using IORF(097) is possible for all

Optional Products

C200H Basic I/0 Units.

Name Specifications Model
; Cover for 10-pin terminal | C200H-COV 11
VO Unit Cover block; 8-point Input/5-point

"_:;.,‘-

By

Qutput Unit

Terminal Block Covers

==

Short protection for 10-pin
terminal block (package of
10 covers); 8 inputs, 8 out-
puts

C200H-COV02

Short protection for 19-pin
terminal block (package of
10 covers); 12 inputs, 12
outputs

C200H-COV03

CS-series Special I/0 Unit
Connector Cover

Protective cover for unused
connectors on Backplane

CV500-COV01

C200H Unit Connector

Protective cover for unused

C200H-COVO01

Cover - connectors on Backplane
iy
&
Relay 24V DC, C200H-OC221/ |G6B-1174P-FD-US-M
0C222/0C223/0C224/
0C225

@
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Components and Switch Settings
C200H 10-pin/19-pin Terminal Block

10-pin terminal block 19-pin terminal block

Unit mounting hooks
Hooked onto Back-
plane to mount Unit.

Model label -
1/0 indicator —[

I/0 indicator—[ :

I/0 indicator—[

Terminal block —{
connector
(10-pin)

Terminal block —]
connector
(10-pin)

Terminal block™]
connector

19-pin Terminal Block
(C200H-0C226 19-pin
Terminal Block)

10-pin Terminal Block 10-pin Terminal Block (C200H-OA223)

10-pin terminal block 19-pin terminal block
| | 8-point Unit C200H-1D211, : | 16-point Unit C200H-1D212,
= C200H-IM211 T C200H-1A122
E r_ 000 ’ agoo ’
QI'I? El 7957 C200H-1A121, 532:? EEEE C200H-1A222,
C200H-1A221, 55707 TS C200H-IM212,
C200H-0C221, C200H-1A122V,
C200H-OD216 C200H-1A222V,
8-point Unit C200H-0D213, C200H-OD21A,
[ ] oo C200H-OD411 C200H-OD212,
000Q ogog F indicator (fuse ’ C200H-0C225
3723 9587 burnout) C200H-OA221, :
(illustrated above) Q200H'OC226
(illustrated above)
: I 8-point Unit C200H-OD214 | I 12-point Unit C200H-0C222,
- indi = C200H-0C222V,
T 4889 ALARM indicator R C200H-0D211,
B s qoan C200H-OD217,
C200H-0A224,
C200H-0A222V
C200H-0OC222N
[ | 5-point Unit C200H-0C223 l ] 8-point Unit C200H-0C224,
C200H-224V,
0000 3 awad JEE0 C200H-224N
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CS-series Basic Input Units (20-pin Terminal Block)

V

20-pin terminal block

612348867

I oa 16-point Unit CS1W-ID211 I = 16-point Units CS1W-0OD212
INTO1 — with ERR indica-
b12z34587 IDPO1 b1234587 tor (load short-cir-
T T OD211 s e cuit)
) IA111 c
1A211
OC211
OA211
8-point Unit CS1W-0C201 8-point Units CS1W-0A201

61234587

I3 | with ERR indica-
tor (fuse burnout)

ERR
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Dimensions
C200H Units with 10-pin Terminal Blocks

C200H-1A121 i Y

C200H-1A221 I n
C200H-1D211 L]l
8200H-|g|211 7T = 0 .
200H-OA221 v =T :
C200H-0C221 =0 ' 1 0 1 i
C200H-0C223 ; .
C200H-OD216 ) | :
C200H-0D213 T o
C200H-OD411 130 . g !
C200H-OD214 ; | il g
[ QO i
Lo ‘ @
: o il i
L 1
' — k‘“[— __

a5 L 1™ i
v = L. 118 N
(See note.)
C200H-0A223 [ — ] R
i o
o |
1 c
. g |
130 | D é i
i m !
I O]
' .l
. 138 Al
(See note.)

Note The heights of the Units including the Backplane are 5 mm greater on the
CPU Backplane and CS-series Expansion Backplane (123 and 143 mm).
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Units with 19-pin Terminal Blocks

C200H-1A122
C200H-1A122V
C200H-1A222
C200H-1A222V
C200H-ID212
C200H-IM212
C200H-OA222V
C200H-OA224
C200H-0C222
C200H-0C222V
C200H-0C224
C200H-0C224V
C200H-0C225
C200H-OD211
C200H-OD212
C200H-0D217
C200H-OD21A
C200H-OC222N
C200H-OC224N

C200H-OC226
C200H-OC226N

Ve \D
== —T] o]
o !
130 %—:
. H ¢
I | : m :
Iz i
Il —
' - ~ |
- % . - 128 _
- 145 (See Note.)
Terminal Dimensions M3.5
/
Vi
(73] J”
X
8.5 ,_M
L o
4]
b [=—= ] ) M
= H —] E :
130 8
| 0%
i [ : m i
= 0
=== |
35

152

168 (See Note.)

-

Note The heights of the Units including the Backplane are 5 mm greater on the
CPU Backplane and CS-series Expansion Backplane (150 and 174 mm).
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CS-series Basic I/0 Units (20-pin Terminal Blocks)

CS1W-1A111 8
CS1W-IA211 | [—
CS1W-1D211 |
CS1W-INTO1

CS1W-IDP01

CS1W-0D211

CS1W-0D212

CS1W-0A201

CS1W-0A211

CS1W-0C201 130
CS1W-0C211

7

. E %E
Backplane

[

a9 124 |
147

M3.5
Terminal Dimensions ,_r

s-ﬁ[ Lo ]?.2

8.4
T
B

3-6-2 Interrupt Input Units

Functions Interrupt Input Units are used to execute interrupt programs on the rising or
falling edge of an input signal (See note.). When the specified interrupt input
turns ON (or OFF), execution of the cyclic program in the CPU Unit is inter-
rupted and an I/O interrupt task (task number 100 to 131) is executed. When
execution of the I/O interrupt task has been completed, the cyclic program is
again executed starting from the instruction after which it was interrupted.

Note Only the CS1W-INTO1 can detect falling edges. The interrupt control instruc-
tions, however, can be used to switch between upward and downward differ-
entiation.

Interrupt Input Unit CPU Unit

1 cyclic task
1/O interrupt task is

—= executed when the in
J_ L put turns ON (or OFF).
= )

I(rr]iFs)'f::g ol ilmgﬁ?ri)atne /O interrupt task
falling

edge) \/\
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Applicable Units

Application Precautions

Input Signal Width

Either of the following Interrupt Input Units can be used.

Model Specifications No. of Units mountable
to CPU Rack
CS1W-INTO1 24V DC 16 inputs 2 max.
C200HS-INTO1 24V DC 8 inputs 4 max.

All Interrupt Input Units must be mounted to the CPU Rack. The interrupt input
function will not be supported if an Interrupt Input Unit is mounted to an
Expansion Rack. If mounted to an Expansion Rack, the Unit can be used as a
normal 1/O Unit.

There are limits to the number of Interrupt Input Units that can be mounted.
(See table, above.)

Use only CS-series or only C200H Interrupt Input Units on the same CPU
Rack. The CS-series and C200H Interrupt Input Units cannot be used
together.

Can be used only with CPU Units with model numbers ending in “V1; i.e.,
CS1W-CPU4[]-V1 or CS1W-CPU6[I-V1.

The input response time cannot be changed for the CS1W-INTO1, and the
related portions of the Basic I/O Unit input time constants in the PLC Setup,
and the setting status in A220 to A259 will not be valid.

Use CX-Programmer Version 2.0 or higher when using the CS1W-INTO1
Interrupt Input Unit. Earlier versions of CX-Programmer do not support this
Unit. (The Programming Consoles, however, can be used for this Unit.)

Input signals must meet the following conditions.

ON OFF

Unit ON time OFF time
CS1W-INTO1 0.1 ms min. 0.5 ms min.
C200HS-INTO1 0.2 ms min. 0.5 ms min.
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Components
CS1W-INTO1

Input indicators

B 51011 121314158

C200HS-INTO1 Unit lock notch

(fit into the Backplane)

Input indicators

INT __of] CH]
0123 4567

Model label

1/0 indicator ~[

10-pin Terminal
Block connector |

Using /O Interrupts

1,2,3... 1. Mount the Input Interrupt Unit to the CPU Rack and create the 1/O tables.
2. Create the I/O task (see note 1).

3. Use the SET INTERRUPT MASK Instruction (MSKS(690)) in the cyclic
program to enable the required interrupt input numbers (see note 1).

4. Turn ON or OFF the inputs on the Interrupt Input Unit for the interrupt input
numbers that have been enabled.

Note 1. The relationship between Interrupt Input Unit numbers, interrupt input
numbers, and I/O interrupt tasks is shown in the following table.

Model Interrupt Input Interrupt input I/0O interrupt task
Unit number number number

Oto 15 100to 115
116 to 131
Oto7 100 to 107
108to 115
116 to 123
124 to 131

CS1W-INTO1

C200HS-INTO1

WN|=O|=|O

2. The CS1W-INTO1 can set to detect either rising or falling edges.
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MSKS(690) Instruction
Specifying Rising/Falling Edge for CS1W-INTO01

MSKS(690) |  N: Control data 1 (Interrupt Input Unit No.)
N S: Control data 2 (interrupt mask data)
g

The MSKS(690) instruction is used to set rising edge or falling edge detection
for each interrupt input number.

* The value of N will determine which Interrupt Input Unit will perform the I/
O interrupt processing.

* The value of S will determine rising or falling edge detection for each
interrupt input number.

Operand Value Details

CS1W- | C200HS-
INTO1 INTO1

N 2,3 Interrupt Input Unit Number

Numbers 2 and 3 are assigned to the Units in
order from left to right.

2: Interrupt Input Unit O (interrupt task numbers
100 to 115)

3: Interrupt Input Unit 1 (interrupt task numbers
116 to 131)

S 0000 to -- Rising/Falling Edge Designation

FFFF hex Bits 00 to 15 correspond to the interrupt input num-
bers (interrupt tasks 100 to 115 or 116 to 131).

0: Rising edge
1: Falling edge

Specifying I/O Interrupt Processing

MSKS(690)]  N: Control data 1 (Interrupt Input Unit No.)
M S: Control data 2 (interrupt mask data)
=]

The MSKS(690) instruction is used to set I/O interrupt processing or sched-
uled interrupt processing.

* The value of N will determine which Interrupt Input Unit will perform the I/
O interrupt processing.

* The value of S will determine which interrupt number will be enabled.
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Operand

Value

CS1w-
INTO1

C200HS-
INTO1

Details

0,1

Oto3

Interrupt Input Unit Number

Numbers are assigned to the Units in order from
left to right.

CS1W-INTO1 (unit numbers 0 and 1)

0: Interrupt Input Unit O (interrupt task numbers
100 to 115)

1: Interrupt Input Unit 1 (interrupt task numbers
116 to 131)

CS1W-INTO1 (unit numbers 0 to 3)

0: Interrupt Input Unit O (interrupt task numbers
100 to 107)

1: Interrupt Input Unit 1 (interrupt task numbers
108 to 115)

2: Interrupt Input Unit 2 (interrupt task numbers
116 to 123)

3: Interrupt Input Unit 3 (interrupt task numbers
123 to 131)

0000 to
FFFF hex

0000 to
0OFF hex

Interrupt Mask Data

Bits 00 to 15 for the CS1W-INTO1 and the right-
most 8 bits for the C200H-INTO1are used for the
Interrupt Input Unit’s interrupt input number.
1: Interrupt masked

(interrupt input disabled)
0: Interrupt valid

(interrupt input enabled)
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Dimensions
CS1W-INTO1

%]
130 %
|l
| B :
! | P
- 124 !
147
C200HS-INTO1
l a3 AT T i \‘a
= 1]
ugs ~ U]
(7] = "
mfici { \
i : o £
130 - s
H- ‘ (12
= 3
] |
D —
=" I
= O ]
' a8 00 S
35 L 101

118 (See Note.) |

Note The height of the Unit including the Backplane is 5 mm greater on the CPU
Backplane and CS-series Expansion Backplane (123 mm).
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3-6-3 Units with High-speed Inputs

Functions

The CS1W-IDP0O1 enables inputting pulse signals that are shorted than the
cycle time of the CPU Unit. C200H High-density I/O Units (Special I/O Units)

also supported high-speed inputs.

I/0 Units with High-speed

Inputs

Components

Input Signal Width

Dimensions

226

Model Name Specifications
CS1W-IDPO1 High-speed Input Unit |24 V DC, 16 inputs
C200H-ID501 TTL Input Unit 5V DC, 32 inputs
C200H-ID215 DC Input Unit 24 V DC, 32 inputs

C200H-MD501 TTL 1/O Unit

5V DC,16 inputs/16 outputs

C200H-MD215 | Output Unit

C200H-MD115 DC Input/Transistor 12 V DC,16 inputs/16 outputs

24 V DC,16 inputs/16 outputs,

Note Refer to 3-7 C200H High-density I/O Units (Special I/0O Units) for details on

C200H High-density 1/0 Units

CS1W-IDPO1

Input indicators
(-

1234587

a8 8101112131416

High-speed input signals must meet the following conditions for the ON time.
JE I S )

<« re—>
ON OFF

Model

ON time

CS1W-IDPO1

0.1 ms min.

C200H-1D501/215
C200H-MD501/215/115

1.0/4.0 ms min. (switchable)

The High-speed Input Unit has the same dimensions as the Interrupt Input

Unit. Refer to page 225.
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3-6-4 CS-series Basic I/0 Units with Connectors

(32-, 64-, and 96-pt Units)

CS-series Basic I/0 Units are classified as Basic I/O Units.

Models
Name Specifications Model
DC Input Unit 24 V DC, 32 inputs CS1W-ID231
24 V DC, 64 inputs CS1W-ID261
24 V DC, 96 inputs CS1W-ID291
Transistor Output Unit, |0.5 A at 12 to 24 V DC, 32 outputs CS1W-0D231
Sinking 0.3 Aat 12 to 24 V DC, 64 outputs CS1W-0D261
0.1 Aat 12to 24 V DC, with fuse burnout | CS1W-0OD291
detection circuit, 96 outputs
Transistor Output Unit, |0.5 A at 24 V DC, load short-circuit pro- | CS1W-OD212
Sourcing tection, 16 outputs
0.5 A at 24 V DC, load short-circuit pro- | CS1W-OD232
tection, 32 outputs
0.3 A at 24 V DC, load short-circuit pro- | CS1W-OD262
tection, 64 outputs
0.1 A at 24 V DC, with fuse burnout CS1W-0D292
detection circuit, 96 outputs
DC Input/Transistor 24V DC input, 0.3 A output at 12 to CS1W-MD261
Output Unit, Sinking 24 V DC, 32 inputs/32 outputs
24V DC input, 0.1 Aoutputat 12to 24 V | CS1W-MD291
DC, with fuse burnout detection circuit,
48 inputs/48 outputs
DC Input/Transistor 24 V DC input, 0.3 A output at 24 V DC, | CS1W-MD262
Output Unit, Sourcing | load short-circuit protection, 32 inputs/
32 outputs
24 V DC input, 0.1 A output at 24 V DC, | CS1W-MD292
with fuse burnout detection circuit, 48
inputs/48 outputs
TTL I/O Unit 3.5mA at5V DC, 32 inputs CS1W-MD561

35 mA at 5 V DC, 32 outputs
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Note Immediate refreshing (!) or refreshing using IORF(097) is possible for CS-
series High-density 1/0 Units.

Unit mounting hooks
Hooked onto Backplane to
mount Unit.

Model label

— |/O indicators —{

B Display Switch
for 64-point I/O Units
N TTR | .

56-pin 1/0O wiring__|
connectors x 2

N
2 3

Display switch
0, 1 2,3
Area 1 m m + 2
= Area2] m+1 m+3
Unit lock notch Display Switch
(Attach Unit to Backplane for 86.‘{,oim 1/O Units
and fix securely)
| CH |Oo 2 4
32-point Units 32-point Units with ERR indicator ICH 11 3 5
CS1W-ID231 (load short-circuit indicator) OO DISPLAY
CS1W-0D231 CS1W-0D232 ) ] )
— s  Jos Display switch (:.3-Ievel sglectlon)
EFR Display switch
Joi23 48867 opi123as5s7 0.1 2.3 4.5
“las1a111213 1215 851011121314 15 ﬁrea; m 3 m+§ m+g
o123 essy orzaaseT rea m =+ m =+ m =+
8910111213 1315 “legwiriziaes

64-point Units 62-point Units with ERR indicator
CS1W-ID261 (load short-circuit indicator)
CS1W-OD261 CS1W-0OD262
CS1W-MD261 CS1W-MD262
L lcs| |[C————— os
EFR

_:;IQIEJI'G{:E.' ._.|l:."l2.'!--'1b‘5|"

8910111213 14 1% Tlegwrizias
01224587 -|;--|°193“5“’?

B91011 1213 1415 BS1011 12131418

CS1W-1D291/0D291/0D292/MD291/MD292

[ |CS
ERR <«
_|o193_*5s|?

— F (fuse burnt out) indicator

&R Y e o Available on Output Units.

01234887 e Lights when one or more fuses in the Unit blows.
| '|a 81011 1213 14 15 e Lights when external power is OFF.
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Dimensions

Ell === Il — [ f— j| ey
| s ||| 2 B
‘ S Al g
= e e
3] ajlo ) =
130 H 130 | = 53_* 130 g_ |:|
= ‘ 5e] : - ]
1 Il ] 1 [ L | Y Il I} \,
- 35 35 .| |__ 3B _ 1 o
Units with One Units with Two Units with 56-pin
40-pin connector 40-pin connectors  connectors
CS1W-ID231 CS1W-ID261 CS1W-ID291
CS1W-0D231 CS1W-0D261 CS1W-0OD291
CS1W-0D232 CS1W-0D262 CS1W-0D292
CS1W-MD261 CS1W-MD291
CS1W-MD262 CS1W-MD292
Using Pressure-welded Connector
Connecting Cables:
G79-LJJ0C-U0-000
Using Soldered or Crimped Connector Xw2z-[C]
W ( ' Wl
1] I 0
i o |
Q |
C (_U !
T S |
Ly i
g | @ |
o | i
0] p \ P
IT: 123 | 123
L Approx. 169 for 32- and 64-pt Units - 150

Approx. 179 for 96-pt Units
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3-6-5 C200H Group-2 High-density I/O Units
C200H Group-2 High-density I/O Units are classified as Basic I/O Units.

Models

at 26.4 V, 64 outputs

Name Specifications Model Appearance/
dimensions
reference No.
DC Input Unit 24 V DC, input current: C200H-ID216 |1
4.1 mA typical, 32 inputs
24 V DC, input current: C200H-ID218 |1
6 mA typical, 32 inputs
12 V DC, 64 inputs C200H-ID111 |2
24 V DC, input current: C200H-ID217 |2
4.1 mA typical, 64 inputs
24 V DC, input current: C200H-ID219 |2
6 mA typical, 64 inputs
Transistor Output Unit | 16 mA at 4.5 V to 100 mA | C200H-OD218 |1
at 26.4 V, 32 outputs
16 mA at 4.5V to 100 mA | C200H-OD219 |2

24V DC, 0.5 A, sourcing,
32 inputs

C200H-OD21B

'y

1. C200H Group-2 High-density I/O Units cannot be mounted to SYSMAC
BUS Slave Racks.

2. Immediate refreshing (!) is not possible for C200H Group-2 High-density I/
O Units, but refreshing using IORF (097) is possible for these Units.

Components and Switch Settings

Model label

/O indicators[

I/0O No. setting switch

(Cannot be used with
the CS-series)

I/0O wiring connector

1. Units with One 40-pin Connector

Unit mounting hooks
Hooked onto Back
plane to mount Unit.

Model label
I/0 indicators [

I/0 No. setting switch

(Cannot be used with
the CS-series)

40-pin 1/0O wiring
connector x 2

r—— Indicator selector switch

(Select whether the 1/0
indicator is CN1 or CN2.)

2. Units with Two 40-pin Connectors

Note The I/O number setting switch on the front panel of C200H Group-2 High-den-

230

sity 1/0 Units is not used for the CS Series, i.e., the I/O number setting will not
affect allocations. Words are allocated to the Units according to their position
on the Rack in the same way as for Basic I/0O Units.
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Units with One 40-pin Connector Units with Two 40-pin Connectors
32-point Unit C200H-ID216 64-point Unit C200H-ID111

[Lnals !I — Qx C200H-1D217
o 15 A 15
B3 = by —T

# s B 88 0 88 s D 8 2 S R

; 32-point Unit C200H-0OD218 64-point Unit C200H-0OD219

[oozua [Fl | oogis
20 7 F (fuse burnt out) 50 n 7 F (fuse burnt out)

a |15 indicator L] 15 indicator

o ¥ a 7
Ba 5 B 15

M EEEL LR T EEEEE R

Dimensions
1. Units with 40-pin 2. Units with Two 40-pin
Connector Connectors
I — F— i )
” [l
=1 i |

=

130 130 l

o]
=
5

1 : (L 2 \
Unit Dimensions with Backplane and Connector
0 o A
L =t it
0| i
o !
s
[]%:
g
0 o
0|
\ bé il

118 (éee Note.)
Approx. 143 (See Note.) =

Note The height of the Unit including the Backplane is 5 mm greater on the CPU
Backplane and CS-series Expansion Backplane (123 and 148 mm).
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3-7 C200H High-density I/0 Units (Special I/O Units)

C200H High-density 1/0 Units are classified as C200H Special I/0O Units.

Models

Name Specifications Model Dynamic I/0O mode Static /0 mode
TTL Input Unit 5V DC, 32 inputs C200H-ID501 | --- High-speed inputs
DC Input Unit 24 V DC, 32 inputs C200H-ID215 | --- High-speed inputs
TTL Output Unit 5V DC, 32 outputs C200H-OD501 | 128 outputs -
Transistor Output Unit |24 V DC, 32 outputs C200H-0OD215 | 128 outputs
TTL I/O Unit 5V DC, 16 inputs/16 outputs C200H-MD501 | 128 inputs High-speed inputs
DC Input/Transistor 12 V DC, 16 inputs/16 outputs | C200H-MD115 | 128 inputs High-speed inputs
Output Unit 24 V DC, 16 inputs/16 outputs | C200H-MD215 | 128 inputs High-speed inputs

Note Immediate refreshing (!) is not possible for C200H High-density 1/0 Units, but
refreshing using IORF (097) is possible.

Components and Switch Settings

Unit lock notch

Model label

I/O indicators

Unit number setting switch |]EL
Set the unit number between 0 and
9. Ten words are allocated per Unit
in the Special I/0 Unit Area (words
2000 to 2959) according to the unit
number setting.

=

24-pin 1/0 wiring
connectors x 2

EETTEPVERFIRI ]
Fiiiiiiii i

=

Note 1. Be sure to turn OFF the power supply to the PLC before setting the unit
number.

2. Set the unit number using a flat-blade screwdriver.

3. Do not stop in the middle of setting the value (between 0 and 9) or the set-
ting will not be complete.

4. Make sure that the groove in the unit number setting switch does not be-
come damaged.
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Back of Unit

| DIP switch

Model RUN mode High-speed High-speed input Normal input Dynamic data
inputs minimum response time output logic
response pulse
SW1 Sw2 sSw3 SwW4 SW5
ON OFF ON OFF ON OFF ON OFF ON OFF
C200H-ID501 High- Normal |4 ms 1ms --- 15 ms 2.5ms
speed input max. max.
input
function
enabled
C200H-ID215 | --- High- Normal |4 ms 1ms --- 15 ms 2.5ms
speed input max. max.
input
function
enabled
C200H-OD501 |128 32 static | --- Positive | Nega-
dynamic | outputs logic tive
outputs output logic
(See output
note.) (See
note.)
C200H-OD215 |128 32 static | --- Positive | Nega-
dynamic | outputs logic tive
outputs output logic
(See output
note.) (See
note.)
C200H-MD501 |128 16 static | High- Normal |4 ms 1ms 15 ms 25ms |-
dynamic |inputs, |speed input max. max.
inputs 16 static |input
outputs | function
enabled
C200H-MD115 | 128 16 static | High- Normal |4 ms 1ms 15 ms 25ms |-
dynamic |inputs, |speed input max. max.
inputs 16 static |input
outputs | function
enabled
C200H-MD215 | 128 16 static | High- Normal |4 ms 1ms 15 ms 25ms |-
dynamic |inputs, |speed input max. max.
inputs 16 static |input
outputs | function
enabled

Note Negative and positive logic output are only available with 128-point dynamic
output mode.

233



C200H Hi,_gh-density I/0 Units (Special 1/0 Units) Section 3-7

Dynamic I/O Mode
Dynamic Output Mode

234

C200H High-density 1/0 Units are classified as C200H Special I/O Units and
have the following functions.

Dynamic I/0 Mode

The High-density 1/O Units (other than the C200H-ID501 and C200H-1D215)
can provide high-density 1/0 rather than the normal output (static output
mode) and /O (static /0 mode). High-density /O (dynamic output and
dynamic input modes: 128 points) is achieved by combining the 1/O signals
with a strobe signal output. The High-density /O Units require less wiring, use
a numeric display device in dynamic output mode with large number capacity,
and use keyboard switches in dynamic input mode.

High-speed Inputs

The High-density I/O Units (other than the C200H-OD501 and C200H-
0OD502) also provide high-speed inputs. High-speed inputs are possible with 8
input points. This function enables accurate reading of short pulse inputs from
photomicroswitches and other devices.

C200H-OD501/0D215

e __|Data output Numeric display
DATA O | |
1 —
7]
CM1
sTe o[ ] Strobe output
1 _
o 7
_ __|Data output Numeric display
DATA 8| |
o]
15[
Chz
STB 8 : Strobe output
9 _
L s

By combining data signals (DATA 0 to 7 and DATA 8 to 15) with strobe signals
(STB Oto 7/ STB 8 to 15, 128 bits (8 words) can be output to a numerical dis-
play device as shown in the following diagram.
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Word n Word n Wordn+1 Wordn+3

Rightmost Leftmost  Rightmost  Leftmost
byte byte byte byte

Data output >< >< >< ><
DATAOto 7 -

><

[ i [ | ¥
¥ i L x [
v i [ I '
i i L

Strobe output it i

L T :
STBO ims 2ma 1ms E b
STB 1 e e g ,;E-:?.%:
STB 2 E Fi‘:
to b
STB7 S i

DATA 8 to 15 can also be output as STB 8 to 15 at the same time.

Dynamic Input Mode
C200H-MD501/MD115/MD215

= — Keyboard switch,
STB gltjrt%t&? thumbwheel
CNA 1 switch, etc.
s T[]
— —| Data input
DATA 0| |
CN2 L=
L 7L
Strob:
ourt%u? Keyboard switch,
[ STE B[ | thumbwheel
ol | switch, etc.
CN1 —
s 15[ ]
~ DATA B : Data input
CN2 9
L 15|

Using strobe signals STB 0 to 7 as outputs, data signals DATA 0 to 7 as
inputs, strobe signals STB 8 to 15 as outputs, and data signals DATA 8 to 15
as inputs, 128 bits (8 words) can be input from strobe input keyboard switches
or thumbwheel switches as shown in the following diagram.
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Word n

Rightmost
bytes

Word n

Leftmost
bytes

Wordn+1 Wordn + 3

Rightmost Leftmost
bytes bytes

%

1
[
[
[
[
3

Data input >< >< ><
DATAOQto 7 ' - ;

Strobe output
STB O

STB 1

STB7

DATA 8 to 15 can also be output as STB 8 to 15 at the same time.

High-speed Inputs

The inputs 8 to 15 from the CN2 connector can be used for pulse input. The

minimum pulse width is 1 ms or 4 ms (selectable).

A High-density 1/0 Unit will recognize a pulse input when the pulse input
occurs (i.e., the inputs turns ON and then OFF again), and the pulse width is
greater than 1 ms or 4 ms (according to the selected minimum pulse width).
The data is refreshed in the Special I/O Unit Area (word n + 1, bits 8 to 15) of
I/O memory during the CPU Unit’s 1/O refresh period.

High-density 1/0 Unit

—I_I__- High-speed [ ]

I/O refresh

CPU Unit

A .
1 msor4ms input buffer

The High-density 1/0O Unit data in the high-speed input buffer can also be
refreshed during program execution by executing the IORF(097) instruction

for the desired Special I/O Unit.
High-density 1/O Unit

1| e

=

1msor4ms | High-speed

input buffer
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1/O refresh

CPU Unit

il IORF
n+1
n+1
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Dimensions

Ve=e— i ™ | 0 \;]'
---------- ; i : o
I B | 1
D Q :
130 [ D Fuijitsu connection D - .
i oa|ien ] cable S

~ ®

[ o 0 L]
I ol |
- |:| [ D 1 i
I \ D
" as L - 101 a - 123 -l
L, Approx. 168 o
0 ” o
i T §
0 =i
0 £ i
G79-0]C Connecting Cable 0 ES
g
I Ly
a1
D e

N ! P
L 123 e
b 150 o
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3-8 B7A Interface Units
3-8-1 CS-series B7A Interface Units (CS-series Basic I/O Units)

Overview

System Configuration

Transmission
distance:
500 m max.
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The B7A is a 1:1 transmission path that does not require a master. A total of
16 signals are transmitted using a two-conductor or three-conductor VCTF
cable (maximum length: 500 m). The CS1W-B7ALIL] B7A Interface Unit is a
CS-series Basic /0 Unit that exchanges up to 64 points of I1/0O data mainly
with B7A Link Terminals using a B7A transmission path.

The B7A Interface Unit and B7A Link Terminal can be used in the same way
as a standard Basic I/O Unit and I/O Terminal without any need to worry about
communications. This characteristic reduces the wiring when using more than
one relatively remote sensor or actuator.

B7 Interface Unit

CPU
| Unit

B7A Input Link Terminal

Sensors

B7A Output Link Terminal

Lamps or other output devices
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Models

B7A Interface Unit

Specifications

/0 words allocated
to Unit

Connectable B7A Link Terminals
(See note 1.)

(four B7A ports)

CS1W-B7A12 32 inputs 2 input words Inputs: Two 16-point Input Terminals, one
(two B7A ports) 32-point Input Terminal, or one 16-point Input
Terminal
CS1W-B7A02 32 outputs 2 output words Outputs: Two 16-point Output Terminals or
(two B7A ports) one 32-point Output Terminal or one 16-point
Qutput Terminal
CS1W-B7A21 16 inputs, 16 outputs |1 input word and Inputs: One 16-point Input Terminal
(two B7A ports) 1 output word Outputs: One 16-point Output Terminal
or
One Mixed I/O Terminal
(16 inputs/16 outputs)
CS1W-B7A22 32 inputs, 32 outputs |2 input words and Inputs: Two 16-point Input Terminals or one

2 output words

32-point Input Terminal

Outputs: Two 16-point Output Terminals or
one 32-point Output Terminal

or

Two Mixed I/O Terminals
(16 inputs/16 outputs)

Note 1.

A 10-point B7A Link Terminal cannot be connected to a B7A Interface Unit.

B7A Interface Units can be connected together.

2. Wireless transmissions are possible if B7ZAP Power Couplers are used on
a B7A transmission path, reducing the wiring required for moving objects
and rotating objects.
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B7A Communications Specifications

Iltem Specifications
Transmission One-way time-sharing multiplex transmissions
method
Transmission delay | High-speed | 3 ms typical, 5 ms max.
(communications Standard | 19.2 ms typical, 31 ms max.
delay on
transmission path)

Transmission points | CS1W-B7A12 | 32 inputs (2 ports)

CS1W-B7A02 |32 outputs (2 ports)

CS1W-B7A21 |16 inputs (1 port), 16 outputs (1 port)
CS1W-B7A22 | 32 inputs (2 ports), 32 outputs (2 ports)

External power 12 to 24 V DC (allowable voltage range: 10.8 to 26.4 V)
supply voltage
(See note 3.)

External supply CS1W-B7A12 |20 mA min.
current CS1W-B7A02 |60 mA min.
(See note 4.) -
CS1W-B7A21 |30 mA min.
CS1W-B7A22 |60 mA min.

Minimum input time | High-speed | 16 ms
(See note 5.) Standard |{2.4 ms
Transmission High-speed | Power supply on one side 10 m max.
distance (common power supply) 50 m max. (with shielded cable)
Power supply on both sides 10 m max.
(separate power supplies) 100 m max. (with shielded cable)
Standard Power supply on one side 100 m max.
(common power supply)
Power supply on both sides 500 m max.
(separate power supplies)

Cables VCTF, 0.75 mmZ2, 3 conductors (power supply on one side (common power supply))
VCTF, 0.75 mm?, 2 conductors (power supply on both sides (separate power supplies))

Shielded cable, 0.75 mm?, 3 conductors (power supply on one side (common power supply))

Shielded cable, 0.75 mm?, 2 conductors (power supply on both sides (separate power supplies))

Note 1. When separate power supplies are used, the B7A Interface Unit and B7A
Link Terminal are supplied by separate external power supplies.

2. When a common power supply is used, the B7A Interface Unit and B7A
Link Terminal are supplied by the same external power supply.

3. Use a SELV power supply with overcurrent protection. A SELV power sup-
ply refers to a power supply with double or reinforced insulation between
input and output and with an output voltage of 30 V rms with a 42.4-V peak
or an output voltage of 60 VDC max. We recommend OMRON S8[1[J-se-
ries Power Supply Units for the external power supplies.

4. The capacity of the external supply current does not include the capacity
required by the B7A Link Terminal.

5. The minimum input time is the minimum time required by the B7A Interface
Unit to read the input signals from the CPU Unit.
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Common Specifications

Item

Specifications

Applicable PLCs

CS Series

Unit classification

CS-series Basic I/0 Unit

Transmission delay

Standard (19.2 ms typical) or high-speed (3 ms typical),

switchable

(Switchable by using the setting switch on the front panel.
Settings are read when power is turned ON or Unit is

restarted.)

Factory setting: Standard (19.2 ms typical)

Note A transmission error will occur if B7A Link Terminals
with different transmission delay times are con-

nected to each other.

Transmission error
input status processing

Hold status or reset inputs (loads off) (switch settable)

Front panel connection

Terminal block

Current consumption

5V DC: 90 mA max. (supplied from Power Supply Unit)

Weight

CS1W-B7A12: 230 g max.
CS1W-B7A02: 230 g max.
CS1W-B7A21: 240 g max.
CS1W-B7A22: 240 g max.

/O Memory Allocations

The B7A Interface Unit is a Basic 1/0 Unit. Each Unit is allocated two or four
words in the I/O Area (which starts at CIO 0000). The words are allocated
according to the mounting position of the Unit as shown in the following table.

Port Input/output Allocated word
CS1W- CS1W- CS1W- CS1W- (n: First word
B7A12 B7A02 B7A21 B7A22 allocated to Unit)
1 Input OQutput Output Output Word n
2 Input Output Input Output Word n+1
3 --n Input Word n+2
4 --- Input Word n+3

Transmission Error Processing

Input Ports

The B7A Interface Unit detects transmission errors at the input ports. When a
transmission error is detected at an input port, the corresponding indicator
and Transmission Error Flag turn ON.

m Indicators

When a transmission occurs at an input port, indicators ERR1 to ERR2 on the
front panel will turn ON according to the port where the error occurred.

Port where

LED error indicators

error
occurred

CS1W-B7A12

CS1W-B7A02

CS1W-B7A21

CS1W-B7A22

Port 1 ERR1

Port 2 ERR2

Port 3

Port 4
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Output Ports

Parts and Names

m Transmission Error Flag

The corresponding Transmission Error Flag in the first word allocated to the
Unit in the CPU Unit's Auxiliary Area will turn ON for each input port, as
shown in the following table. Words A050 to AO80 are allocated to Basic 1/O
Unit as information words.

Example: Rac

k 0, Slot 0

Port where Transmission Error Flag
error CS1W-B7A12 | CS1W-B7A02 | CS1W-B7A21 | CS1W-B7A22
occurred
Port 1 A05000
Port 2 A05001 A05000
Port 3 --- --- A05000
Port 4 A05001
Example: Rack 0, Slot 1
Port where Transmission Error Flag
error CS1W-B7A12 | CS1W-B7A02 | CS1W-B7A21 | CS1W-B7A22
occurred
Port 1 A05008 - -
Port 2 A05009 - A05008 -
Port 3 --- A05008
Port 4 --- A05009
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m Transmission Error Input Status Processing

If an error occurs at an input port, the Unit will hold the status of the input bit in
the CPU Unit's I/O memory from immediately before the transmission error
occurred. When transmission returns to normal, the signals that have been

normally received will be input to the input bit.

The B7A Interface Unit does not detect transmission errors at output ports.
Detect output port transmission errors at the B7A Link Terminal that is con-
nected to the B7A Interface Unit.

°3ms
o OAD OFF
SIN+ERROR

CS

—_

-ouTI

0Plsl loPlgP

-ouUT24

NG

Ok FloPleP olgF |

N2

4

adelelslelelelele]s]s]

lelelelelelelolslslsle

~<— |ndicators

~<— Connection terminals



B7A Interface Units Section 3-8

Indicators
m CS1W-B7A12

[BZA12 |ICS
ERROR
ERROR?2
3ms
LOAD OFF
15 IN+ERROR

Display Name Color Status Condition
ERRORT1 | Port 1 trans- Red ON A transmission error has
mission error occurred at port 1 of the B7A
Unit.
OFF The Unit is operating normally.
ERROR?2 | Port 2 trans- Red ON A transmission error has
mission error occurred at port 2 of the B7A
Unit.
OFF The Unit is operating normally.
3ms Transmission | Orange ON The high-speed transmission
delay setting delay (3 ms) is set.
OFF The standard transmission
delay (19.2 ms) is set.
LOAD Transmission | Orange ON Transmission error input status
OFF error input processing is set to reset status
status process- (loads OFF).
ing setting OFF Transmission error input status
processing is set to hold status.
15IN + Input mode Orange ON The input mode is set to 15
ERR setting inputs + error input.
OFF The input mode is set to 16
inputs.

m CS1W-B7A02

[BZAC2 ICS
3ms
Display Name Color Status Condition
3ms Transmission |Orange |ON The high-speed transmission
delay setting delay (3 ms) is set.

OFF The standard transmission
delay (19.2 ms) is set.
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m CS1W-B7A21

(BzA21 ICS
ERROR
3ms
LOAD OFF
15 IN+ERROR
Display Name Color Status Condition
ERROR |Port 1 trans- Red ON A transmission error has
mission error occurred at port 1 of the B7A
Unit.
OFF The Unit is operating normally.
3ms Transmission | Orange ON The high-speed transmission
delay setting delay (3 ms) is set.
OFF The standard transmission
delay (19.2 ms) is set.
LOAD Transmission | Orange ON Transmission error input status
OFF error input sta- processing is set to reset status
tus processing (loads OFF).
setting OFF Transmission error input status
processing is set to hold status.
15IN + Input mode set- | Orange ON The input mode is set to 15
ERR ting inputs + error input.
OFF The input mode is set to 16
inputs.
m CS1W-B7A22
(B7A22 ICS
ERROR1
ERROR2
3ms
LOAD OFF
15 IN+ERROR
Display Name Color Status Condition
ERROR?1 | Port 1 trans- Red ON A transmission error has
mission error occurred at port 1 of the B7A
Unit.
OFF The Unit is operating normally.
ERROR2 | Port 2 trans- Red ON A transmission error has
mission error occurred at port 2 of the B7A
Unit.
OFF The Unit is operating normally.
3ms Transmission Orange ON The high-speed transmission
delay setting delay (3 ms) is set.
OFF The standard transmission
delay (19.2 ms) is set.
LOAD Transmission | Orange ON Transmission error input status
OFF error input sta- processing is set to reset status
tus processing (loads OFF).
setting OFF Transmission error input status

processing is set to hold status.
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Display Name Color Status Condition
15IN + Input mode set- | Orange ON The input mode is set to 15
ERR ting inputs + error input.
OFF The input mode is set to 16
inputs.

Function Setting Switch

Set functionality using the DIP switch on the back of the Unit.

W -
-
] -~
b -
] -
-
— NO
OFF ¢— ON
m CS1W-B7A12
Pin Name OFF ON
1 Transmission delay Standard (19.2 ms) High-speed (3 ms)
2 Transmission error process Hold status Reset Inputs
3 Input mode 16 inputs 15 inputs + error input
4 ERROR 1 indicator enable Disabled Enabled
5 ERROR 2 indicator enable Disabled Enabled
6 Not used. (Leave OFF.) NA NA

Defaults: Pins 4 and 5 are turned ON and all other pins are turned OFF.

m CS1W-B7A02

Pin Name OFF ON
1 Transmission delay Standard (19.2 ms) High-speed (3 ms)
2 to 6 | Not used. (Leave OFF.) NA NA

Defaults: All pins are turned OFF
m CS1W-B7A21

Pin Name OFF ON
1 Transmission delay Standard (19.2 ms) High-speed (3 ms)
2 Transmission error process Hold status Reset Inputs
3 Input mode 16 inputs 15 inputs + error input
5 ERROR indicator enable Disabled Enabled
4,6 |Not used. (Leave OFF) NA NA

Defaults: Pin 5 is turned ON and all other pins are turned OFF
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Terminal Names and

m CS1W-B7A22

Pin Name OFF ON
1 Transmission delay Standard (19.2 ms) High-speed (3 ms)
2 Transmission error process Hold status Reset Inputs
3 Input mode 16 inputs 15 inputs + error input
4 ERROR 1 indicator enable Disabled Enabled
5 ERROR 2 indicator enable Disabled Enabled
6 Not used. (Leave OFF.) NA NA

Defaults: Pins 4 and 5 are turned ON and all other pins are turned OFF

Allocations
m CS1W-B7A12
Terminal Name Function Word Appearance
BO SIG IN1 Connect to SIG terminal on Output B7A Link n
Terminal. N ®
. . ®J—|
Al +V Connect to + terminal on external power supply. ® ® - SIG IN1
B1 oIN1 Connept to— power supply terminal on Output O] O oINd
B7A Link Terminal. - ==
B6 SIG IN2 Connect to SIG terminal on Output B7A Link n+1 . ®E|
Terminal. N ®
A7 +V Connect to + terminal on external power supply. NE@ ®_®L SIG IN2
B7 olIN2 Connect to — power supply terminal on Output 2 % ®=||
B7A Link Terminal. v S - ©IN2
A0, A2to A4, A6 |[NC Not used. e ®
to A8, B2, B3, —®
B6 to B8 o ) 9
A9 -V Connect to — terminal on external power supply. @fNC ®
B9 +V Connect to + terminal on external power supply. L ® ® ®

.I. =
5
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m CS1W-B7A02

Terminal Name Function Word Appearance
BO SIG OUT1 | Connect to SIG terminal on Output B7A Link n
Terminal. e I'® ®
Al +V Connect to + terminal on external power supply. r @E ® & SIG OUTH
B1 oOUTH Connect to — power supply terminal on Output S O oouT1
B7A Link Terminal. v K
_NC
B6 SIG OUT2 | Connect to SIG terminal on Output B7A Link n+1 N ®§|
Terminal. e ®
A7 +V Connect to + terminal on external power supply. N?E ® ®L sig ouT2
B7 ©oOUT2 | Connect to — power supply terminal on Output g % ()
B7A Link Terminal. s &jj-oouT2
A0, A2to A4, A6 |NC Not used. ke ®
to A8, B2, B3, T ®:|
B6 to B8 e ® 9
A9 -V Connect to — terminal on external power supply. GTNC ®
B9 +V Connect to + terminal on external power supply. I® ® &l
P J
L
m CS1W-B7A21
Terminal Name Function Word Appearance
BO SIG OUT1 | Connect to SIG terminal on Output B7A Link n
Terminal. o _,® "
A1 +V Connect to + terminal on external power supply. - &i— SIG OUT
B1 oOUTH1 Connect to — power supply terminal on Output ? e ® ®"—®OUT
B7A Link Terminal. 3 e
NC
B6 SIG IN1 Connect to SIG terminal on Output B7A Link n+1 e ® ®
Terminal. _Ke ®
A7 +V Connect to + terminal on external power supply. ®_®L SIGIN
B7 oIN1 Connect to — power supply terminal on Output z % ®=||||
B7A Link Terminal. v Q- ©IN
L ®
_NC
e
__NC
e
) ®
= ®
= ®

&

|

J
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m CS1W-B7A22

Terminal Name Function Word Appearance

BO SIG OUT1 | Connect to SIG terminal on Output B7A Link Ter- | n

minal. . NC@ & ®
Al +V Connect to + terminal on external power supply. o &) SIG OUTH1
B1 oOUTH Conne_ct to — power supply terminal on Output O] ® M- o 0ouTH

B7A Link Terminal. e IES)

- : B &)y SIG OUT2

B2 SIG OUT2 | Connect to SIG terminal on Output B7A Link Ter- | n+1 é ®

minal. T NC@ - ©0UT2
A3 +V Connect to + terminal on external power supply. . @ ® &L siaing
B3 oOUT2 |Connect to — power supply terminal on Output z % ()

B7A Link Terminal. R ) - ©IN1
B4 SIG IN1 anr:ect to SIG terminal on Output B7A Link Ter- | n+2 . é@ 5 - SIGIN2

minal. g = ]

L@ 1/

A5 +V Connect to + terminal on external power supply. Ne ®_®I ©IN2
B5 oIN1 Connect to — power supply terminal on Output ETNC &

B7A Link Terminal. Tl ® &
B6 SIGIN2 | Connect to SIG terminal on Output B7A Link Ter- | n+3 (D

minal.

- |

A7 +V Connect to + terminal on external power supply.
B7 olIN2 Connect to — power supply terminal on Output

B7A Link Terminal.
A0, A2, A4, A6, |NC Not used.
A8, B8
A9 -V Connect to — terminal on external power supply.
B9 +V Connect to + terminal on external power supply.

Preparing and Connecting Cables

Cables

Terminal connector| Recommended wire size

20-pin AWG22 (0.32 mm?)

* The current capacity of a wire depends on the ambient temperature and

insulation thickness.

Terminal Screws and Crimp Terminals
M3.5 self-rising screws are used for all power supply wiring terminals.
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Note Always turn OFF the Unit's power supply and communications power supply
before attaching or removing connectors.

1,2,3...

Use the following procedure to prepare and connect the cables.

1) Preparing the Covering

First, use the following procedure to prepare the cable.

1. Strip approximately 10 mm of the sheath covering the signal lines to match

the crimp terminals. Next, twist together the wires of each signal line firmly.

Approx. 10 mm

—
NS

e
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2. Use vinyl tape or a heat-shrink tube to cover the end of the VCTF cable
sheath, as shown in the following diagram.

Cover with vinyl tape
or heat-shrinking tube.

2) Preparing Cable Signal Lines
Attach the crimp terminals to the cable's signal lines.

1,2,3... 1. Attaching Crimp Terminals
Insert the end of the cable into the terminal and crimp.

6.5 mm max. 7 mm max. @:D

Note Always use the specified crimp tool to attach the crimp terminals. If
a crimp tool is not used, the cable will not be crimped properly, which
may cause the cable to become detached from the terminal.

2. Insulate the stripped end of each signal line with vinyl tape or heat-shrink
tubing.

Wiring
* Wire the Units so that the I/O indicators are not covered by the wiring.

* 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 or damage.

* Tighten the terminal screws to the torque of 0.8 N.m.

20-pin {18 mm

* Power Supply on One Side (Common Power Supply)

SIG1

e Power Supply on Both Sides (Separate Power Supplies)
IG1

/
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Wiring Methods

Note 1. Confirm that terminals are connected correctly. If connections are incor-
rect, the internal components of the B7A Interface Unit and B7A Link Ter-
minal may be damaged.

2. Route the signal lines in separate ducts both inside and outside the control
panel to isolate them from power lines.

3. Connect cables at a distance that is within the range given in the specifi-
cations.

4. Always turn OFF the power to the CPU Unit and all other Units before con-
necting the communications cables.

5. Always lay communications cables within ducts.

Standard Mode
m Common Power Supply

B7A Interface Unit FRRRRRIRE)
mERIPRIRIRIRIRI]
sIG Transmission distance: 100 m max. B7A Link Terminal
©
SIG
&) FFRRRRRRI]
[ RRRIRIRNRIRII
® ] B7A Link Terminal
+ Transmission cable: VCTF, 0.75 mmz min.

12t0 24 VDC

m Separate Power Supplies

B7A Interface Unit
12t0 24 VDC

RPRRRRERE]
RPN

n &)
sia Transmission distance: 500 m max. T B7A Link Terminal
{
[S)
SIG
RRRRRRI)
© 121024 VDC RIEIRIIIRIIRIE]
+
B7A Link Terminal
T
. I
Transmission cable: VCTF, 0.75 mm? max.

12t0 24 VDC

High-speed Mode

Note If shielded cable is not used, the maximum transmission distance is 10 m
regardless of whether a common or separate power supplies are used. (Use
VCTF cable of 0.75 mm? or higher.)
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m Common Power Supply

B7A Interface Unit DIRRRREI]
RPRRIRRIRIRIR]
sSIG Transmission distance: 50 m max. B7A Link Terminal
[ |
5 - ]
<6 i Shielded cable: 0.75 mm? max.
=) Ground DRRRERRRR
(RIIRIRIRIRIRIRN]
] B7A Link Terminal
H ]
+ Shielded cable: 0.75 mm? max.
E
12to 24 VDC Ground
m Separate Power Supplies
B7A Interface Unit 08 ) R
12to 24 VDC @@@[@@@@@@
SIG [TTransmission distance: 100 m max.jT B7A Link Terminal
] [
© \/—shielded cable: 0.75 mm: max—
SIG Ground
RRRRRRRRE
© 121024 VDC r@@@\@\@\@@\@\@\
D g * T B7A Link Terminal
+ [ I}
%Shielded cable: 0.75 mmz max.J
1210 24 VDC Gr;und
Dimensions (Unit: mm)
b le—=cs H A
o
X S
: o
130 g
. o
X |:| ‘
v oo
- % . 124 _
147
sy -
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3-8-2 C200H Basic B7A Interface Units (C200H Basic I/0O Units)

Note

I/O Indicator
ERR Indicator
Connection Terminals
& Caution

Note

252

The Basic B7A Interface Unit used with the B7A Link Terminal allows the
transmission and reception of 16-point I/O data over two wires.

The following Basic B7A Interface Unit and B7A Link Terminal models are
available.

B7A Interface Unit B7A Link Terminals
(C200H Basic 1/0 Unit)
16-point input: C200H-B7AI1 B7A-T6[ 11 (Screw terminal models)
B7A-T6D2 (Modular models)
16-point output: C200H-B7AO1 B7A-R6L111 (Screw terminal models)
B7A-R6A52 (Modular models)

If the B7A Interface Unit is mounted to a Rack with a C200HW-PD024 24-V
DC Power Supply Unit, supply 24 V DC from an independent power supply to
the B7A Interface Unit or use a transformer to separate the power supply line
to the B7A Interface Unit from the power supply lines to the CPU Unit and 1/O
Power Supply Unit.

I 4EGT

I/0O indicator

B2y 2y

& ERR

ERR indicator

o Connection terminals

Connection terminals for the B7A Link Terminal:
Connect this terminal to the SIG terminal of the
B7A Link Terminal.

Connect this terminal to the negative power ter-
minal of the B7A Link Terminal.

e
12 to 24 VDG —— Supply 12 to 24 VDC.

Indicates the ON or OFF status of input from the B7A Link Terminal or the ON
and OFF status of output to the B7A Link Terminal.

Incorporated by the B7AlI1 and lit when the B7Al1’s data transmission or
reception is abnormal.

SIG:  Connects to the SIG terminal of the B7A Link Terminal.
V—: Connects to the negative power terminal of the B7A Link Terminal.

If the terminals are not connected correctly, the internal circuitry of the B7A
Link Terminal will be damaged.

1. The transmission cable must be a VCTF cable with a thickness of
0.75 mm? minimum.

2. Do not wire power lines or high-tension lines along with the transmission
cable in the same conduit.



B7A Interface Units

Section 3-8

Input Mode Selector

The B7AI1 incorporates an input mode selector on the back panel of the Unit,
with which the following modes can be set.

Input mode

15 points + 1 error 16 points

Function

Fifteen-point input from the B7A Link Ter-
minal is effective. Bit 15 is used as trans-
mission error bit.

Sixteen-point input from the B7A Link Ter-
minal is effective.

Switch setting Upper side Lower side
Bit no. allocation | 00 to 14 Input 00 to input 14 Input 00 to input 14
15 Transmission error bit Input 15
Status of input indicator lamp 15 | Not used I1_it whgrllli:nput 15 is ON. Not lit when input
5is .

Status of the ERR indicator

Lit when there is a transmission error and OFF during normal transmission

The ERR indicator is lit when an error occurs. If the error is corrected, the
ERR indicator is OFF at the next transmission cycle.

When there is a transmission error, the B7A Link Terminal will hold the data
just before the occurrence of the transmission error. If there is a transmission
error because the B7A Link Terminal is turned off, however, data 0 is transmit-
ted in the first transmission cycle when the B7A Link Terminal is turned on
again.

Transmission errors between the C200H-B7A01 and B7A Link Terminal are
detected by the B7A Link Terminal only. Check the ERR indicator and error bit
for any error.

Performance Specifications

Item

C200H-B7AI1 C200H-B7AO1

I/O points

16 points or 15 points and 1 error input | 16 output points

Transmission distance

500 m max. if power is supplied to the Interface Unit and B7A Link Terminal sep-
arately.

100 m max. if power is supplied to the Interface Unit and B7A Link Terminal from
a single power supply. (24 V DC+10%)

Transmission delay

Typ. 19.2 ms, 31 ms max.

Minimum input time (See note 1.)

[16 ms

Internal current consumption

5V DC, 100 mA max.

External power supply (See note 2.)

12 to 24 V DC £10%, 10 mA min. | 12t0 24 V DC £10%, 30 mA min.

Weight

200 g max.

Note

1. The minimum input time refers to the minimum time required for reading
the input signals from the CPU Unit. The ON/OFF width of the signal trans-
mitted from the CPU Unit to the Output Relay of the B7A Interface Unit
should be set to a value larger than the minimum input time.

2. The value of the external power supply does not include the value required
by the B7A Link Terminal.
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3-8-3 B7A Interface Units (C200H Group-2 High-density I/O Units)

Features and System Configuration

Group-2 B7A Interface Unit

CPU
B Unit

Transmission
distance: 500 m
max.

Lamps and other loads

A B7A Interface Unit (C200H Group-2 High-density 1/0 Unit) used with two or
four B7A Link Terminals allows the transmission and reception of 32-point or
64-point I/O data over two-conductor cables.

A B7A Interface Unit (C200H Group-2 High-density I/O Unit) can be mounted
to a CPU Rack or an Expansion 1/0O Rack. They cannot be mounted to Slave
Racks.

I/O words are allocated in the same way as for C200H Basic 1/0 Units, i.e.,
according to the position on the Rack. Units with 32 1/0O points are allocated
two words; Units with 64 1/O points are allocated four words.

Refer to the B7A Link Terminals Datasheet for more information on B7A Link
Terminals.

Models

The following B7A Interface Units (C200H Group-2 High-density 1/0 Units) are
available.
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B7A Interface Unit Inputs Outputs
C200H-B7A12 32 points None
C200H-B7A02 None 32 points
C200H-B7A21 16 points 16 points
C200H-B7A22 32 points 32points
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Comparison between B7A Interface Units Classified as Basic I/0 Units and C200H

Group-2 High-density I/O Units

Type Models Word allocations Connectable B7A Link Terminals
Transmission | Transmission Points
delay errors
C200H C200H-B7AI1 | Same as I/O Units (in order Standard types | Input status 16-point Termi-
Basic I/0  [cogoH-B7AO1 | mounted). only (19.2 ms) |held automati- |nals only (10-
Units cally point, 32-point,
C200H C200H-B7A12 | Same as I/O Units (in order Standard Switch setting ;’?garlg"gzg"'{g 'gzr-
Group 2 C200H-B7AQ2 | mounted). (19.2 ms) and |to hold or reset
High-den- high-speed Input status. | connected.
sity /0 C200H-B7A21 (8 ms) types
Units C200H-B7A22 (set via switch)

Note 1.

With CS-series PLCs, I/O is allocated to B7A Interface Units (C200H

Group-2 High-density 1/0 Units) just like other Basic I/O Units (allocating
outputs first and then inputs for I/O Units). The unit number setting on the
front panel of the B7A Interface Unit does not affect I/O allocations.

Name

Model

Words per Unit

Order of allocation

32-point Input Unit

C200H-B7A12|2

32-point Output Unit

C200H-B7A02

16-point Input/

C200H-B7A21

2 input words

2 output words
1 output word then 1

16-point Output Unit input word
32-point Input/32- C200H-B7A22 |4 2 output words then 2
point Output Unit input words

2. B7A Link Terminals with 10 points or those with 8 input and 8 output points
cannot be connected to the B7A Interface Units. B7A Link Terminals with
16 points, two circuits of 16 points each (32 points total) or 16 points of
mixed I/O can be connected.

Connectable B7A Link Terminals

Input Terminals

Output Terminals

Only 16-point B7A Link Terminals can be connected to a B7A Interface Unit.
These are listed in the following tables.

Type Model Transmission delay
Screw terminals B7A-T6[ 1 Standard (19.2 ms)
B7AS-Tel 1
B7A-T6L16 High-speed (3 ms)
B7AS-T6L16
Modular B7A-T6D2 Standard (19.2 ms)
B7A-T6D7 High-speed (3 ms)
PLC connectors B7A-TLIES Standard (19.2 ms)
B7A-TLIES High-speed (3 ms)
Type Model Transmission delay
Screw terminals B7A-R6LIL1 Standard (19.2 ms)
B7AS-R6[ 11
B7A-R6LILI6 High-speed (3 ms)
B7AS-R6[ 116
Modular B7A-R6A52 Standard (19.2 ms)
B7A-R6A57 High-speed (3 ms)
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Type Model Transmission delay
PLC connectors B7A-RLIALI3 Standard (19.2 ms)
B7A-RLIALI8 High-speed (3 ms)

Note 1.

Do not connect Terminals with different transmission delays to the same
Interface Unit. Doing so will cause a transmission error.

Only 16-point or 32-point B7A Link Terminals can be connected to B7A In-
terface Units. Mixed I/0O B7A Link Terminals and 10-point B7A Link Termi-
nals cannot be connected.

Parts and Names (C200H-B7A22 shown below)
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1/0 number switch

Not used for CS PLCs.
}7 — Status indicators
The indicators depend on the model of B7A Inter-
face Unit.
h
8- —| -
] @I
= @@ -©
i -®~ SamER
HE—— =
hd =
u;% ®§ © I Connection terminals
&M = '@ fs16] 4 Connect to the SIG terminal of the B7A Link Terminal
HE— @.__ and to the negative power terminal of the B7A Link
=M -@ @ e - Terminal. The actual use of these terminals depends
= =] on the B7A Interface Unit.
s @@ fsta] :I
e -
i —t _®
= E? @- - External Power Supply Terminals
— Supply 12 to 24 VDC.
o e J®
12t0 24 VDC
Back
DIP switch
Used to set the transmission delay,
transmission error processing mode, in-
put mode, and ERROR indicator opera-

tion.
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Indicator Operation

The indicators depend on the model of B7A Interface Unit, as shown below.

[ B7a22 | [ B7azi | il || Bra12 ] il [ e7A0z ] oH |
] 4 4 [} ERADRAI 4
2 2 {.] ERROR 2 [7 ERFORZ2 2
o ¥ - o 0 L1 3ms 0 3mg
8 3 [.] LOAD OFF g 1.} LOAD OFF B
] 15INHERR 1 . TRINFERR -
& i B &
Name Color Function
ERROR 1 Input trans- Red Lights when an error occurs in transmissions from an Input B7A Link Terminal.
ERROR 2 mission error For the B7A12/22, ERROR 1 is for the first word allocated to the B7A Interface
ERROR Unit; ERROR 2 is for the second word.
3ms Transmission |Orange |Lit when the transmission delay is set to the high-speed setting (3 ms).
delay setting Not lit when the transmission delay is set to the standard setting (19.2 ms).
LOAD OFF | Transmission |Orange |Lit when the processing for transmission errors is set to reset input status.
error process Not lit when the processing for transmission errors is set to hold input status.
15IN+ERR | Input mode Orange |[Lit when the input mode is set to use 15 inputs and 1 error input.
setting Not lit when the input mode is set to use 16 inputs.

DIP Switch Settings

C200H-B7A22/12

C200H-B7A21

Note With CS-series PLCs, I/O is allocated to Group-2 B7A Interface Units just like
other Basic 1/0 Units. The unit number setting on the front panel of the Group-
2 B7A Interface Unit is not used and does not affect I/O allocations.

Set the DIP switch as described before for the various models of B7A Inter-

face Units.
Pin Function OFF ON
1 Transmission delay Standard (19.2 ms) High-speed (3 ms)
2 Transmission error process | Hold status Reset Inputs
3 Input mode 16 inputs 15 inputs + error input
4 ERROR 1 indicator enable | Disabled Enabled
5 ERROR 2 indicator enable | Disabled Enabled
6 Not used. NA NA

Factory settings: Pins 4 and 5 ON, others OFF.

Pin Function OFF ON
1 Transmission delay Standard (19.2 ms) High-speed (3 ms)
2 Transmission error process | Hold status Reset Inputs
3 Input mode 16 inputs 15 inputs + error input
4 ERROR indicator enable Disabled Enabled
5 Not used. NA NA
6 Not used. NA NA

Factory settings: Pin 5 ON, others OFF.
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C200H-B7A02

Transmission Delay

Transmission Error
Process

Input Mode

ERROR Indicators

Pin Function OFF ON

1 Transmission delay Standard (19.2 ms) High-speed (3 ms)
2 Not used. NA NA

3 Not used. NA NA

4 Not used. NA NA

5 Not used. NA NA

6 Not used. NA NA

Factory settings: All pins OFF.

Pin 1 is used to set the transmission delay. The same delay is used for all
words allocated to the Unit.

Set the transmission delay to match that of the B7A Link Terminal. A transmis-
sion error will occur if the same transmission delay is not set.

The “3ms” indicator will be lit whenever the high-speed (3 ms) transmission
delay is set.

Pin 2 is used to turned ON to specify resetting input status when transmission
errors occur. If pin 2 is turned OFF, input status will be held when transmission
errors occur.

The LOAD OFF indicator will be lit whenever pin 2 is turned ON.

Pin 3 is turned ON to specify use of only 15 inputs and the use of bit 15 as a
Transmission Error Flag. If pin 3 is OFF, 16 normal inputs can be used.

The “15IN+ERR?” indicator will be lit whenever pin 3 is turned ON.

Pin 4 or pins 4 and 5 are turned ON to enable the ERROR, ERROR 1, and/or
ERROR 2 indicators. These indicators will not light even if a transmission
error occurs if the corresponding pin is turned OFF.

Transmission Error Precautions

Startup

Inputs

Outputs

Wiring
Terminal Names and
Allocations
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The Transmission Error Flag for the B7A Interface Unit will be OFF when
power is turned on to the CS-series PLCs. If normal transmissions with the
B7A Link Terminal are not possible within about 10 ms, the Transmission Error
Flag (bit 15) will turn ON (i.e., if its operation is enabled by the input mode set-
ting).

All input bits will remain OFF until normal transmissions are achieved.

When a transmission error occurs, input status will be either held or all inputs
will be reset according to the setting for the transmission error process, and
the Transmission Error Flag (bit 15) will turn ON (i.e., if its operation is enabled
by the input mode setting). The Transmission Error Flag will go OFF and the
input status will return to normal when normal transmissions are achieved
again.

Transmission errors for Output B7A Link Terminals are not detected at the
B7A Interface Unit and must be confirmed using the error indicators or error
outputs on the Link Terminal.

The use of the terminals depends on the model of the B7A Interface Unit. “m”
indicates the first word allocated to the Unit.



B7A Interface Units

Section 3-8

C200H-B7A22

C200H-B7A21

C200H-B7A12

Terminal Name Function Word
BO SIG OUT1 Connect to SIG terminal on Output B7A Link Terminal. m
B1 - OuUT1 Connect to — power supply terminal on Output B7A Link

Terminal.
B2 SIG OUT2 | Connect to SIG terminal on Output B7A Link Terminal. m+ 1
B3 - 0uT2 Connect to — power supply terminal on Output B7A Link

Terminal.
B4 SIG IN1 Connect to SIG terminal on Input B7A Link Terminal. m+2
B5 —IN1 Connect to — power supply terminal on Input B7A Link Ter-

minal.
B6 SIG IN2 Connect to SIG terminal on Input B7A Link Terminal. m+ 3
B7 —1IN2 Connect to — power supply terminal on Input B7A Link Ter-

minal.
B8 NC Not used.
A0 to A7
B9 +V Connect to + terminal on external power supply.
A8 -V Connect to — terminal on external power supply.
Terminal Name Function Word
BO SIG OUT1 Connect to SIG terminal on Output B7A Link Terminal. m
B1 - OUTH Connect to — power supply terminal on Output B7A Link

Terminal.
B2, B3 NC Not used.
B4 SIG IN1 Connect to SIG terminal on Input B7A Link Terminal. m+ 1
B5 —IN1 Connect to — power supply terminal on Input B7A Link Ter-

minal.
B6to B8 |NC Not used.
A0 to A7
B9 +V Connect to + terminal on external power supply.
A8 -V Connect to — terminal on external power supply.
Terminal Name Function Word
BO SIG IN1 Connect to SIG terminal on Input B7A Link Terminal. m
B1 —1IN1 Connect to — power supply terminal on Input B7A Link Ter-

minal.
B2, B3 NC Not used.
B4 SIG IN2 Connect to SIG terminal on Input B7A Link Terminal. m+ 1
B5 —1IN2 Connect to — power supply terminal on Input B7A Link Ter-

minal.
B6to B8 |NC Not used.
A0 to A7
B9 +V Connect to + terminal on external power supply.
A8 -V Connect to — terminal on external power supply.
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C200H-B7A02

Terminal Name Function Word

BO SIG OUT1 Connect to SIG terminal on Output B7A Link Terminal. m

B1 - OUTH Connect to — power supply terminal on Output B7A Link
Terminal.

B2, B3 NC Not used.

B4 SIG OUT2 | Connect to SIG terminal on Output B7A Link Terminal. m+ 1

B5 - 0uT2 Connect to — power supply terminal on Output B7A Link
Terminal.

B6to B8 |NC Not used.

A0 to A7

B9 +V Connect to + terminal on external power supply.

A8 -V Connect to — terminal on external power supply.

Recommended Cables
and Transmission
Distance

Standard Transmission
Delays (19.2 ms): Cap-tire
Cable

High-speed Transmission
Delays (3 ms): Shielded
Cable

Terminal Construction

Wiring Method

The following cables are recommended to connect the B7A Interface Unit to
B7A Link Terminals. The wiring method and transmission distance depend on
the transmission delay and on whether or not a common power supply is
being used for the B7A Link Terminal and the Interface Unit.

Power supply Cable Transmission distance
Common VCTF, 0.75 mm? x 3 conductors 100 m max.
Separate VCTF,0.75 mm? x 2 conductors 500 m max.

Power supply Cable Transmission distance
Common Shielded cable, 0.75 mm? x 3 conduc- |50 m max.
tors
Separate Shielded cable, 0.75 mm? x 2 conduc- | 100 m max.
tors

Use hook-type crimp connectors with a line thickness of 0.25 to 1.65 mm?&.
The construction of the terminals is shown in the illustration.

Standard Transmission Delays (19.2 ms)

Common Power Supply

B7A Interface Unit

S5IG

Transmission distance: 100 m max.

B7A Link Terminal
o

oooooo

Py
p—

SIG

B7A Link Terminal
0

CRr SRR
W] [eREe@)

=

Transmission cable: VCTF 0.75 mm? or higher

12t0 24V DC
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Separate Power Supplies

B7A Interface Unit

S5IG

B7A Link Terminal

1210 24 V DC | [€&._ |2[@[Cele]
+ J_—+®,c Rleeee

*

Transmission distance: 500 m max.

EJEA

B

e

EEEERE SRR

B7A Link Terminal
T

a D o B ¥ & ®

121024V DC| [ o' oRlee]
+ J_—+®[ 1HEEEEEE

)

12t024V DC

Transmission cable: VCTF 0.75 mm? or higher

High-speed Transmission Delays (3 ms): Shielded Cable

Common Power Supply __B7A Link Terminal
: -
B7A Interface Unit Y.
2@  @e@|Ee
m SR REREEEE
Transmission distance: 50 m max.
516 ~ \
i !
= 7 / . .
- W 7 B7A Link Terminal
SIG l T]
S ~  Shielded cable: 0.75 mm? or higher e s s e e
el ) @le] [Eeee
(@
=@
Eles A A\
2 _L T |
+ L] I
I \ J
—l— Shielded cable: 0.75 mm? or higher
24V DC+10% GND
Separate Power Supplies B7A Link Terminal
B7A Interface Unit —
12t0 24V DC| [@@ @3]
_L—{Q [BleslEee
Transmission distance: 100 m max. <
=] 516 A b
2 ] ]
s / -
29| s1e L Shielded cable: 0.75 mm? or higher B7A Link Terminal
el 5 L
Sion— GND
YA
22 121024V DC| [
@._.
® =] +|
&

|

12t0 24V DC

Note 1.

A

\

_l_ Shielded cable: 0.75 mm? or higher
GND

We recommend grounding the shielded cable.

If shielded cable is not used, the maximum transmission distance is 10 m
regardless of whether a common or separate power supplies are used.

(Use 0.75 mm? or higher VCTF cable.)
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3. To prevent noise on the transmission cable, do not lay it near power cables
or high-voltage lines.

Specifications

Item C200H-B7A12 C200H-B7A02 C200H-B7A21 C200H-B7A22
I/0O points 32 input points or 32 output points 16 output points and 32 output points and
30 input points and 2 16 input points or 32 input points or
error inputs 15 input points + 1 error | 30 input points + 2 error
input inputs
Transmission One-way distributed multiplex transmission
method
Transmission Standard: 500 m max.
distance (see | High-speed: 100 m max.
note 1)
Transmission Standard: Typ. 19.2 ms, 31 ms max.
delay High-speed: Typ. 3 ms, 5 ms max.
Minimum input | Standard: 16 ms
time (see note | High-speed: 2.4 ms
2,3)
Internal current |5V DC, 100 mA max.
consumption
External power |12 t024V DC £10%
ZEJPP'V (seenote g o5 A min. 0.06 A min. 0.05 A min. 0.08 A min.
Weight 300 g max.
Dimensions 35x 130 x 128 mm (W x H x D)
Note 1. The transmission distance also depends on whether a common or sepa-
rate power supplies are used.

2. The minimum input time refers to the minimum time required for reading
the input signals from the CPU Unit.

3. The ON/OFF width of the signal transmitted from the CPU Unit to the Out-
put Relay of the B7A Interface Unit should be set to a value larger than the
minimum input time.

4. The capacity of the external power supply does not include the capacity re-
quired by the B7A Link Terminal.

Dimensions
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3-9 Analog Timer Units

Models

Analog Timer Units are classified as Basic I/O Units.

Analog Timer Units have 4 built-in timers (numbers 0 to 3). The timer settings
can be adjusted using the internal and external variable resistors without
requiring a Programming Device. The timer can also be used as a accumula-
tive register to temporarily pause the timer operation using a timer pause
input.

Name Specifications Model

Analog Timer Unit | 4-point timer C200H-TMO001
Timer settings: 0.1t01.0s,1.0t0 10 s, 10

to 60 s, 1 to 10 min.

The Analog Timer Unit is classified as a Basic /O Unit and is allocated one
word in the I/O Area. The word (16 bits) allocated to the Unit is used for the 4
timers’ start input, pause input, time-up output, and data transfer with the CPU
Unit.

Allocated words Bits Details Direction
1 word (16 bits) 4 (bits 0 to 3) Set Bit CPU Unit to Ana-
log Timer Unit
4 (bits 4t0 7) Pause Inputs CPU Unit to Ana-
log Timer Unit
4 (bits 8 to 11) Time-up Outputs Analog Timer Unit
to CPU Unit

The timer settings are adjusted using the internal and external variable resis-
tors. The timer settings can be selected using the DIP switch for each timer
number from one of the following four settings.

0.1to1s,1t010s,10t060 s, 1 to 10 min
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Analog Timer Unit

Timer set input Timer up output

o[ ] T0 » |8

Timer pause input 4 D Setting value
Resistance T ™"

1 u value T JL] 9

5 } N | Setting value

Resistance, " "~
2 l:lvalue » ) ;E 10
5 [ EEETEET I Setting value
3 [T o 11
I g -
T D o EERRRT ! Setting value
) AT ™
Resistance

value

Components and Switch Settings

timer setting.

e The settings of these resistors are
only effective when the selector
switch on the Unit is ON (set to the
right).

e Numbers 0 to 3 correspond to timers
TO to T3, respectively.

o Set or adjust times using the flat-
blade screwdriver supplied with the
Unit. turning the variable resistor
clockwise to increase the time value.

Min.

D

Max:

| Moot |

SET

mve w000 —

Internal variable resistor —
e Sets variable resistance of specified

Timer status indicators

The SET indicators in the top row light when the corresponding
timer is operating and the TIME UP indicators in the bottom row
light when the corresponding time is up.

0000 —

0 @ @ 1 Time range setting
~ Each timer uses 2 pins. The upper 8 pins 8 to 1 are used for
2 timers TO to T3 as follows:
(0: OFF, 1: ON)
: Timer Pin 0.1to1s| 1to10s | 10to60s| 1to10m
g TO 8 0 1 0 1
< 7 0 0 1 1
g T1 6 0 1 0 1
i 5 0 0 1 1
B! T2 4 0 1 0 1
o 3 0 0 1 1
n T 2 0 1 0 1
1 0 0 1 1

External variable resistor connectors

e Cable connector for when timer is set with external volume
instead of internal volume.

o Turn OFF (set to left) the Internal/external volume selector

Co|oo|oo|oo
|

switch.

INT/EXT selector switch

e Numbers 0 to 3 correspond to timers TO to T3.
e The external volume resistance is 20 kQ.

ON Internal variable resistor

o Use the following connectors. The C4K-CN223 (2 m) connector
with cable can also be used.

OFF | External variable resistor

T0 T1 T2

Sw4 SW3 Sw2

T3
swi Name Model Manufacturer
Connector IL-2S-S3L-(N) | Japan Aviation
Electronics
Contact IL-C2-1-10000 | Industry, Ltd.

Note 1. When the internal variable resistor is used, make sure that the external
variable resistor connector for the same timer number is open. Otherwise
the internal variable resistor settings will not function properly.

2. Use AWG 28 to AWG 22 lead wires for the external variable resistor con-
nectors.

3. Soldering is not required to wire the external variable resistor connectors.
Wire the connector as shown in the following diagram.
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Analog Timer Unit connector

External variable resistor: 20 kQ
Diameter: 16

Shaft length: 15 mm

Check manufacturer's specifications

Analog Timer Unit Specifications

Item

Specifications

Oscillation
method

CR oscillation

Number of timer
points

4

variable resistor

Time setting Use the DIP switch to set any of the following four ranges.
range 0.1 to 1 s (typical)
1to 10 s (typical)
10 to 60 s (typical)
1 to 10 min (typical)
Timer pause The timing operation can be paused by the user program, so the timers can be used as cumulative reg-
function isters.
Operation SET and TIME UP
indicators
External Either the external variable resistor or the internal variable resistor can be selected using the INT/EXT

selector switch on the front panel of the Unit. External variable resistors are connected by wiring the
connector. Use 20 kQ variable resistors

Relay number
allocations

One word (16 bits) is allocated in the 1/0O Area.

Bit 1/O Word n
00 Output TO Set Bit N
01 Output T1 Set Bit "1" when time is running
02 Output T2 Set Bit
03 Output T3 Set Bit _
04 Output TO Pause Input Bit 0: Operates
05 Output T1 Pause Input Bit 1: Stops
06 Output T2 Pause Input Bit
07 Output T3 Pause Input Bit _
08 Input TO Completion Flag B
09 Input T1 Completion Flag "1" when time is up
10 Input T2 Completion Flag
11 Input T3 Completion Flag _
12 --- Not Used
13 --- Not Used
14 --- Not Used
15 --- Not Used
Internal current |60 mA 5V DC max.
consumption
Weight 200 g max.
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Timer Operation

* When the Timer Start Input turns ON, the Timer Set Bits allocated to the
Analog Timer Unit (word n bits 00 to 03) turn ON, and the Analog Timer
will operate. The timer set indicator (SET) on the Analog Timer Unit will
light.

* After the time specified by the internal variable resistor or external vari-
able resistor has elapsed, the Unit's Completion Output (word n bits 08 to
11) will turn ON, and the Time Up Output will turn ON. The TIME UP indi-
cator on the Analog Timer Unit will turn light.

Timer Start Input
| | Timer Set Bit
[ Word n bit 00 to 03

Word n Bit 081to 11

I i O Time Up Output

Completion Flag

Timer Start Input

Time Up Output

Timer setting time

Dimensions
I e ™
00 0]
QO

130
[]

35 100
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SECTION 4
Operating Procedures

This section outlines the steps required to assemble and operate a CS-series PLC system.
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4-1
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Introduction

1,2,3...

The following procedure outlines the recommended steps to follow when pre-
paring CS-series PLCs for operation.

1.
2.

Install the provided battery in the CPU Unit (CS1 CPU Units only).
Installation

Set the DIP switches on the front of each Unit as required.
Mount the CPU Unit, Power Supply Unit, and other Units to the Backplane.
Install the Inner Board and Memory Card if required.

See 5-2 Installation for details.
Wiring
Connect the power supply wiring, I1/O wiring, and Programming Device

(CX-Programmer or Programming Console). Connect communications
wiring as required.

See 5-3 Wiring for details on power supply and 1/0O wiring.
Initial Settings (Hardware)

Set the DIP switches an Rotary switches on the front of the CPU Unit and
other Units.

See 6-1 DIP Switch Settings for details.
Confirming Programming Device Connection

a) Connect a Programming Device (i.e., the CX-Programmer or a Pro-
gramming Console).

b) Check the power supply wiring and voltage, turn ON the power supply,
and check to be sure the Programming Device will connect to the CPU
Unit.

See 3-3 Programming Devices for details.

Clearing Memory
This step is necessary only for CS1 CPU Units. It can be skipped for CS1-
H CPU Units.

Using the CX-Programmer:

a) Connect the system online. Online connection can also be made by
selecting “Work Online” from the PLC menu.

b) Double-click Error Log and select the Error Log tab.

c) Click “Clear All” and then click Yes.

Using a Programming Console:

d) When only cyclic task 0 is being used, specify no interrupt tasks when
clearing memory.

e) When cyclic task 0 and one or more interrupt tasks are being used,
specify interrupt tasks when clearing memory.

Registering the 1/O Table

Check the Units to verify that they are installed in the right slots. With the

PLC in PROGRAM mode, register the I/O table from the Programming De-

vice (CX-Programmer or Programming Console). (Another method is to
create the I/O table in CX-Programmer and transfer it to the CPU Unit.)

See 8-1 I/O Allocations for details.



Introduction

Section 4-1

10.

11.

12.

13.
14.

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). (Another method is to change the PLC Setup in CX-Pro-
grammer and transfer it to the CPU Unit.)

See 7-1 PLC Setup for details.

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, CS-series CPU Bus Units, and Inner
Boards.

b) Resetthe power (ON — OFF — ON) or toggle the Restart Bit for each
Unit or Board. See the Unit’s or Board’s Operation Manual for details.

Writing the Program

Write the program with a Programming Device (CX-Programmer or Pro-
gramming Console.)

Transferring the Program (CX-Programmer Only)

With the PLC in PROGRAM mode, transfer the program from CX-Pro-
grammer to the CPU Unit. See 7-1 Program Transfer in the CS/CJ Series
Programmable Controllers Programming Manual (W394) for details.
Testing Operation

a) Checking I/O 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 in
the CS/CJ Series Programmable Controllers Programming Manual
(W394) for details.

Saving and Printing the Program

Running the Program

Switch the PLC to RUN mode to run the program.
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4-2 Examples

1. Installation

Mount the Backplane and install each Unit. When necessary, install the Inner
Board or Memory Card.
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L

Nyl

Make sure that the total power consumption of the Units is less than the max-
imum capacity of the Power Supply Unit.

2. Wiring

Connect the power supply and I/0 wiring.
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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 Power
Supply Unit will be damaged if 220 V AC is supplied with the jumper bar con-
nected.

3. Initial Settings (Hardware)

Make necessary hardware settings such as the DIP switch settings on the
CPU Unit. Be sure that the communications settings for the peripheral port
and RS-232C port are correct, especially when connecting a Programming
Device (CX-Programmer or Programming Console).

In the following example, a Programming Console is connected to the periph-

eral port so pin 4 is turned OFF. CX-Programmer is connected to the RS-
232C port, so pin 5 is turned ON.
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Note When devices other than a Programming Device are connected to the periph-
eral port and RS-232C port, turn ON pin 4 and turn OFF pin 5.
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Programming Device

4. Verifying the Programming Device Connection

Connecting to the CX-Programmer
1,2,3... 1. Connect the CX-Programmer's connecting cable to the peripheral port or
RS-232C port.

Note When connecting to the RS-232C port, pin 5 of the CPU Unit's DIP
switch must be ON.

CX-Programmler
Support Software

2. When connecting to the RS-232C port, pin 5 of the CPU Unit's DIP switch
must be ON.After checking the power supply wiring and voltage, turn ON
the power and verify the Power Supply Unit's POWER Indicator is lit.

3. Start the CX-Programmer and automatically connect online to the PLC.
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4. When connecting online automatically, the CPU Unit is connected in RUN
mode.Verify that the CX-Programmer has connected online with the PLC.
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Connecting to the Programming Console

1. Connect the Programming Console to the CPU Unit's peripheral port (the
upper port).

Programming
Console

2. Verify that the Programming Console's mode is PROGRAM mode.

3. After checking the power supply wiring and voltage, turn ON the power and
verify the Power Supply Unit's POWER Indicator is lit.

4. Verify that the Programming Console has the following display.

5. Input the password (the Clear and Monitor Keys) and verify that the Pro-
gramming Console has the foIIowmg display.

Note If the PLC Setup's Startup Mode Setting is set to PRCN (Startup Mode deter-
mined by the Programming Console's mode switch, the default setting), but a
Programming Console isn't connected when the power is turned ON, the CPU
Unit will enter RUN Mode and start operating.
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5. Clearing Memory

This step is necessary only for CS1 CPU Units. It can be skipped for CS1-H
CPU Units.

Clearing Memory with a Programming Console

Only one cyclic task can be created when programming with a Programming
Console, although it is possible to create two or more interrupt tasks with
interrupt task numbers ranging from 1 to 3 or 100 to 131.

Note Data areas won'’t be cleared if they are removed from the display. If no data
areas are removed, the entire I/O memory area and PLC Setup will be
cleared.

Connect to the PLC (online) and perform the memory clear operation.

1,2,3... 1. Clear memory.

=)=

2. Indicate whether interrupt tasks will be created.
* If no interrupt tasks are being created, press the 0 and MON Keys.

Programming Console

* If one or more interrupt tasks are being created, press the 1 and MON
Keys.
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Clearing Memory with CX-Programmer

Multiple cyclic tasks and interrupt tasks can be created when CX-Programmer
is used. Connect the computer and PLC, switch to online mode, and perform
the all clear operation from the PLC Errors Window.

==

[=]=]

6. Registering the I/O Table

274

Note

Registering the I/O table allocates I1/0O memory to the Units actually installed in
the PLC. This operation is required in CS-series PLCs.

The user program and parameter area data in CS1-H CPU Units is 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.

m Using the CX-Programmer Online

1,2,3...

Mounting All Units and Then Creating I/O Tables

Use the following procedure to register the 1/O table with the CX-Programmer
that is connected to the PLC.

- —

h
Install the Units.

1. Install all of the Units in the PLC.

2. Connect CX-Programmer Connecting Cable to the peripheral port or RS-
232C port. (The power must be OFF.)

Note If the host computer is being connected to the RS-232C port, pin 5
of the CPU Unit’s DIP switch must be set to ON.

3. Start the CX-Programmer and connect online to the PLC.

4. Double-click I/O Table on the project tree in the main window. The 1/O Ta-
ble Window will be displayed.
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5. Select Options and then Create. The models and positions of Units
mounted to the Racks will be written to the Registered I/O Table in the CPU

Unit.
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Using the CX-Programmer Offline

Use the following procedure to create the I/O table offline with the CX-Pro-
grammer and later transfer the 1/O table from to the CPU Unit.

Write the
Transfer the
1/0 table. 1/0 table.

O d
=7 == “
1,2,3... 1. Double-click I/O Table on the project tree in the main window. The I/O Ta-
ble Window will be displayed.
2. Double-click the Rack to be edited. The slots for that Rack will be dis-
played.

3. Right-click the slots to be edited and select the desired Units from the pull-
down menu.
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4. Select Options and then Transfer to PLC to transfer the I/O table to the

CPU Unit.
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Note The first word allocated to each Rack can be set by selecting Rack/Slot Start

Addresses from the Option Menu of the PLC 10 Table Window of the CX-Pro-
grammer.

m Using a Programming Console

Mounting All Units and Then Creating I/O Tables

— I —

~ Programming Console
Install the Units.

1,2,3... 1. Install all of the Units in the PLC.

2. Connect the Programming Console to the peripheral port.
(It can be connected with the power on.)

3. Perform the following Programming Console operation.

CLR

B

CHG




Examples

Section 4-2

i $
Password (9713)

|WRITE|

Specify holding or clearing
CPU Bus Unit information.

Note With the CS1-H CPU Units, detailed I/O table error information is stored in

7. PLC Setup Settings

Note

A261 whenever the 1/O tables cannot be created for any reason. This informa-
tion can be used to facilitate troubleshooting if an error occurs.

These settings are the CPU Unit’s software configuration. See 7-1 PLC Setup
for details on the settings.

When a Programming Console is used to set the PLC Setup, the PLC Setup
settings are arranged by word addresses. Refer to the provided Programming
Console settings sheet for details.

Making the Settings with the CX-Programmer
1. Double-click the Settings Icon in the main window's project directory tree.
The PLC Settings Dialog Box will be displayed.
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2. Make the required settings.
3. After completing the settings, transfer the PLC Setup to the PLC.
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Making the Settings with the Programming Console

When a Programming Console is used to set the PLC Setup, the PLC Setup
settings are arranged by word addresses. Refer to the provided Programming
Console settings sheet for details.

Setting with a Programming Console

In this example, the Programming Console is used to set the Watch Cycle
Time (maximum cycle time) in 10-ms units.

The following diagram shows the required Programming Console operations.

Address Bits Setting Setting range
209 15 Enable for Watch Cycle Time |0: Use default
setting 1: Use setting in
bits 0 to 14.
Oto 14 Watch Cycle Time setting 0001 to OFAO

Specifying a word address in the PLC Setup.
(Example: 209)

aoal
(.

Example: Input 8064.

pooos

8. DM Area Settings

The following table shows the parts of the DM Area are allocated to Special I/

O Units, CS-series CPU Bus Units, and Inner Boards for initial settings. The

actual settings 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)
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Unit/Board Allocated words
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 toggling the Restart Bits for the
affected Units.

Special 1/0 Unit or
CS1 CPU Bus Unit

Restart

9. Writing the Program

Write the program with the CX-Programmer or a Programming Console.

Unlike earlier OMRON PLCs, the CS-series PLC’s program can be divided
into independently executable tasks. A single cyclic task can be written for
program execution like earlier PLCs or several cyclic tasks can be written for a
more flexible and efficient program. The following table shows the differences
when programming with CX-Programmer or a Programming Console.

Programming Relationship between Tasks Writing a new program Editing an existing program
Device and Program Cyclic tasks | Interrupt tasks | Cyclic tasks Interrupt
tasks
CX-Programmer Specify the type of task and All can be writ- | All can be writ- | All can be All can be
task number for each program. |ten. ten. edited. edited.
(Cyclic tasks 0 | (Interrupt tasks O
to 31) to 255)
Programming Con- | Task = program Only one can |Several can be |All canbe All can be
sole (Cyclic task 0 is the main pro- | be written. written. edited. edited.
gram) (Cyclic task 0) | (Interrupt tasks 1
to 3, 100 to 131)

Note When writing the program with a Programming Console, specify whether
there are interrupt tasks during the memory clear operation.

10. Transferring the Program

When the program has been created in a Programming Device other than a
Programming Console, it must be transferred to the PLC’s CPU Unit.

11. Testing Operation
11-a) /0O Wiring Checks

Before performing a Trial Operation in MONITOR mode, check the 1/0 wiring.

Check Output Wiring

With the PLC in PROGRAM mode, force-set and force-reset output bits and
verify that the corresponding outputs operate properly.
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Force-reset

Check 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

[
[

11-b) 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.

/0 /

memory

.- Retained

t

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
turned ON), the contents of I/O memory that would otherwise be cleared will
be retained when the PLC is turned ON.

I/0 /

memory

P Retained

t
PLC turned ON.
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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

11-c) Trial Operation

Use the Programming Console or Programming Device (CX-Programmer) to
switch the CPU Unit to MONITOR mode.

Using CX-Programmer
The PLC can be put into MONITOR mode with a host computer running CX-

Programmer.
IR IR A .
HE ol - (S Y O el [ Trial Operation
! IN i b
! | : - e B Select PLC, Mode, RUN.

L Actual operation
CX-Programmer Select PLC, Mode, RUN.

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

I o e e i RUN | PROGRAM

| (| . FTe N TV

Actual operation
MONITOR

RUN | PROGRAM

&)

Ar—

Programming
Console

11-d) 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.
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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 _ o 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
1. Click the bit for differential monitoring. b it o
2. Click Differential Monitor from the PLC etect up-difierentiation: D

will be displayed.
3. Click Rising or Falling.

toring will stop.

Menu. The Differential Monitor Dialog Box 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 incremented.

5. Click the Stop Button. Differential moni-

Detect down-differentiation: D

282

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.

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.
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12. Save and Print the Program

Save
To save a created program, select File - Save or File - Save As from the CX-
Programmer menus.

[roe X rowammer tie S AL
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Print

To print a created program, first preview the print output by selecting the
desired section in the CX-Programmer's project workspace and selecting File
- Print Preview from the CX-Programmer menu. If the preview is acceptable,
select File - Print to print.

=

13. Run the Program

Switch the PLC to RUN mode to run the program.
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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. . .. ..ottt e 286
5-2 Installation. . ... ... . e 288
5-2-1  Installation and Wiring Precautions . ........................ 288
5-2-2  Installationin a Control Panel ........... ... ... .. ... ..... 290
5-2-3  Mounting Height. . . ....... ... . . . 292
5-2-4  Mounting Dimensions ........... ... .. .. . ... 293
5-2-5  Mounting Units to the Backplane. .......................... 294
5-2-6  DINTrack Mounting . ..........c..oouuiiniinninninnenn.n. 296
5-2-7 T/OConnectingCables .. ............o i, 298
5-2-8  Inner Board Installation . ............. ... ... ... ... ..... 306
53 WAL oot 307
5-3-1  Power Supply Wiring . .. ... 307
5-3-2  Wiring CS-series and C200H Basic /O Units . ................ 318
5-3-3  Wiring CS-series and C200H I/O Units with Connectors . .. ... .. 320
5-3-4  Connecting /O Devices . . ......coitiiiiiin .. 327
5-3-5 Reducing Electrical Noise . ...............coiieninenon... 331
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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.

Supply Power to the PLC before Outputs

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.

When any of the following errors occurs, PLC operation will stop and all out-
puts from Output Units will be turned OFF.

* Operation of the Power Supply Unit’s overcurrent protection circuit
¢ A CPU error (watchdog timer error) or CPU on standby

e A fatal error* (memory error, I/O bus error, duplicate number error, In-
ner Board stopped error, too many I/O points error, program error, cy-
cle time too long error, or FALS(007) 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 1/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

286

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—56To
o—56"o Power supply
MCB2 D_ . _g _____
. CR1 .
o To—
L Controlled system
\%jTransformer
N noise filter

DO Cs-series PLC

Twisted-pair wires

YOO DC voltage [© * DC
_______ regulator | _~ _ input/output
*PLC RUN,

routput* s

L5 0—

: Surge suppressor
- aT= ="' T

Note *This configuration is possible with the C200HW-PA204R and C200HW-
PA204R Power Supply Units only. When a Power Supply Unit without a RUN
output is used, program the Always ON Flag (A1) as the execution condition
for an output point from an Output Unit.

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 . '
® T e __@ : @ Motor clockwise
CS-series . !
PLC ' '
000502 . MC1 :
[ | T e __ @ . MC2) Motor counterclockwise

This circuit prevents outputs MC1 and MC2 from both being ON at the same
time even if both CIO 000500 and CIO 000501 are both ON, so the motor is
protected even if the PLC is programmed improperly or malfunctions.
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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.
* Locations subject to drastic temperature changes or condensation.

e 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.

* 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
panel

o

CS-series
PLC

Louver
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* 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 1.3 m (4 feet).

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

\

N\
200 mm min.

7
v

CS-series PLC

-« —>

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.

s Top
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* Do not install a Rack in any of the following positions.

Note Always use the standard installation method. A nonstandard installation will
decrease heat dissipation, and may delay the replacement notification signal
(in particular for C200H-PA204C Power Supply Units with Replacement Notifi-
cation), or degrade or damage the internal elements.

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 C200HW-PA209R Power Supply Unit is to be used at an ambient tem-
perature 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 sup-
ports, devices, etc.

80 mm min. - Duct or other object

C200HW-PA209R
80 mm min. -]
{ Duct or other object
80 mm min. -
C200HW-PA209R
80 mm min. :

Duct or other object

* Up to 7 Expansion Racks can be connected.
Each I/O 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.
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Wiring Ducts

* 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.

* 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/O Units through the
duct. It is handy to have the duct at the same height as the Racks.

EE&,, Duct

1‘ 20 mm min.

1

Backplane

Phillips .
screwdrivers | Unit

I' —— _1‘ 20 mm min.

The following example shows the proper installation of wiring duct.

118 to 153 mm

CPU |
Rack

m__ Mounting
1 =4 bracket
Duct / B

Expansion
Rack

Note Tighten the Unit mounting screws, PLC Rack mounting screws, terminal block
screws, and cable screws to the following torques.

Unit Mounting Screws

CPU Unit: 0.9 N-m
Power Supply Unit: 0.9 N-m
I/0O Units: 0.4 N-m

Backplane Mounting Screws: 0.9 N-m
Terminal Screws

M3.5: 0.8 N-m
M3: 0.5 N‘m
Cable Connector Screws
M2.6: 0.2 N-m
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Routing Wiring Ducts

5-2-3

292

of 50 °C or higher, provide a minimum space of 80 mm.

Input duct

”

CPURack —t| |

Expansion Rack—

BUBVNUAR LI AR B RN LR LY

Fuses, relays, timers, etc.
(NOT heat-generating equi

=]
E
e T T Ty
_\_-_‘_‘_‘—-.n_._

Output duct

|-

PP P TG5 7 &

B R R R R R R R R R R R L R R R

p-

ment, power equipment, etc.) Terminal blocks

Mounting Height

The mounting height of CPU Racks, Expansion Racks, or Slave Racks is 118
to 153 mm for a CS-series Backplane, depending on I/O Units mounted. If
Programming Devices or connecting cables are attached, the additional
dimensions must be taken into account. Allow sufficient clearance in the con-

trol panel in which the PLC is m

B

LApprox. 180 to 223 mm

for PL

ounted.

]

118 to 153 mm

Power duct

200 mm min. —'-|

LT T——

S ————

Y

Breakers,
fuses

- S

[
!

|

[}

Power

equipment
such as i
transformers |
and magnetidI
relays

St RS

B e e e

[—————————————=

|
!
f

~

/

|

{

/
[
fi——

l

Terminal blocks for

power equipment

R e T T T L

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
C200HW-PA209R Power Supply Unit is to be used at an ambient temperature
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5-2-4 Mounting Dimensions

Backplanes
CPU Backplane with 2 Slots
‘ 198.5
Four, M4 \| | IR
Y 5|6
\ \
CS1W-BC023 |
157 i CPU Backplane | 145+0.3
| |
16— bl
i 172.30.3 | Unit: mm

Note Expansion Backplanes cannot be connected to 2-slot CPU Backplanes.

CPU Backplane with 3, 5, 8, or 10 Slots

: A+0.3 6 _
Ff)ur, M4 ‘ i ¢ Unit: mm
TR —o|— 8
(ng 132 i CPU Backplane } 118£0.3
e o
66 min ! 80 min.
‘ A£0.3 | -6
_ , ! ¥
e o
5% 132 ! Expansion Backplane i 118:0.3
e 9!
£ 7‘% W |
Four, M4 ‘ !
Backplane Model A w
Standard CPU Backplanes CS1W-BCO033 246 mm | 260 mm
CS1W-BC053 316 mm 330 mm
CS1W-BC083 421 mm | 435 mm
CS1W-BC103 491 mm | 505 mm
CS-series-only CPU Backplanes CS1W-BC032 246 mm | 260 mm
CS1W-BC052 316 mm | 330 mm
CS1W-BC082 421 mm | 435 mm
CS1W-BC102 491 mm | 505 mm
Expansion Back- | CS-series Expan- |CS1W-BI033 246 mm | 260 mm
planes sion Backplanes  [c51w.BI053 316 mm 330 mm
CS1W-BI083 421 mm | 435 mm
CS1W-BI103 491 mm | 505 mm
C200H Expansion | C200HW-BI031 245 mm | 259 mm
/O Backplanes  [G200HW-BIO51  |316 mm | 330 mm
C200HW-BI081 350 mm | 364 mm
C200HW-BI101 420 mm 434 mm
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Backplane Insulation Plates

Backplane Insulation Plates can be installed on C200H I/O Backplanes only.
There are four models available, corresponding to the number of slots on the
Backplane. The dimensions at locations A, B, C, D, and E are shown below in
millimeters for each Backplane Insulation Plate.

M4 screws for mounting to PLC

(4/5 places)

5-dia. holes for mounting
Base Insulation Plate

(4/6 places)

Unit: mm

| (B) 6
7 T i B
— — @ }q} 12 diTa.— —
|
135 (118) 110 ‘ 5 dia.
|
> D I I o
C
D 10
(A)
(E)
Insulation Plates for I/O Backplanes
Specifications Model Dimensions (mm)
E D C B A
For 3 slots C200HW-ATT32 190 140 - 175
For 5 slots C200HW-ATT52 | 260 210 245
For 8 slots C200HW-ATT82 | 365 315 - 350
For 10 slots C200HW-ATTA2 | 435 385 - 420

5-2-5 Mounting Units to the Backplane

There are two methods for mounting or removing Units in the Backplane. The
following table shows which method to use for each type of Unit.

Group

Unit type

Installation method

Removal method

A

CS-series CPU Units,
Power Supply Units,
CS-series Basic I/0
Units,

CS-series Special I/0
Units,

CS-series CPU Bus
Units, and

SYSMAC BUS Remote
1/0 Slave Units

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
and rotate the Unit
upward.

C200H Basic 1/0 Units,
C200H Special IO
Units

Hook the top of the Unit
into the slot on the
Backplane and secure
the bottom of the Unit
with the Backplane’s
lock lever.

Press and hold the lock
lever at the bottom of
the Unit and rotate the
Unit upward.
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Installation
1,2,3... 1. Mount the Unit to the Backplane by hooking the top of the Unit into the slot
on the Backplane and rotating the 1/O Unit downwards. (Groups A and B)
/7 Hook
——— Backplane
U Lock lever

2. Make sure that the connector on the back of the Unit is properly inserted
into the connector in the Backplane. (Groups A and B)

3. With the Group-A Units, 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 fol-
lowing torques.
CPU Unit: 0.9 N'm
Power Supply Unit: 0.9 N-m
I/0O Units: 0.4 N-m
Duct
20 mm min.
Phillips Units in
screwdriver
group A 7 Backplane
g i 20 mm min.
rf_?::‘?‘:‘ Duct

With Group-B Units, the lock lever will snap into place when the Unit is
properly inserted. Check that the lock lever is engaged and the Unit is se-

cure.
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4. To remove a Group-A Unit, use a phillips-head screwdriver to loosen the
screw at the bottom of the Unit, rotate the Unit upward, and remove it.

To remove a Group-B Unit, hold down the lock lever with a tool such as a
screwdriver, rotate the Unit upward, and remove it.

Lock lever

5-2-6 DIN Track Mounting

Do not use DIN Track to mount Backplane in locations subject to vibration;
use locking screws to attach the Backplane directly.

Mount the DIN Track in the control panel with M4 screws in at least three
places. Tighten the mounting screws to a torque of 1.2 N-m.

DIN Track Mounting Bracket
Use DIN Track Mounting Brackets to mount Racks to the DIN Track.

C200H-DINO1
gé_Mounting Bracket
B a
et IE !— DIN Track o
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DIN Track
The following DIN Tracks are available.

-
—

Model Specification
PFP-50N 50 cm long, 7.3 mm high
PFP-100N 1 m long, 7.3 mm high
PFP-100N2 1 mlong, 16 mm high

DIN Track Installation

1,2,3... 1. Attach Mounting Brackets to each side (left and right) of the Backplane as
shown below.

Backplane (rear view)

* OITTTTITTTITITTITITTIY®
N -
DIN Track Mounting O . - O
Bracket =
| - [ | [__|
T I-I_I-.I_I'_'[_I LT 17T 0T T [

[
There are two Backplane mounting screws each on the left
and right sides of the Backplane. Use these screws to attach
the DIN Track Mounting Brackets to the Backplane.
(Tighten to a torque of 0.9 N-m.)

2. Mount the Backplane to the DIN Track so that the hooks on the Mounting
Brackets fit into the upper portion of the DIN Track as shown below.

These hooks fit into the DIN Track

DIN Track
Backplane DIN Track Mounting Bracket
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3. Loosen the hold-down bracket’s screws and slide the Backplane upward
so that the Mounting Bracket and Backplane clamp securely onto the DIN
Track. Tighten the screws to a torque of 0.5 N-m.

DIN Track Mounting Bracket

DIN Track

Hold-down bracketll Projections Slide this screw to the top of the
projection and then tighten it.

5-2-7 1/0 Connecting Cables

I/O Connecting Cables are used to connect the CPU Rack and Expansion
Racks. There are four types of 1/0 Connecting Cables.

I/O Connecting Cables

Type Model number Connectors Usage
CPU Rack end Expansion Rack end
CS—>CS CS1W-CNLII3 | Simple lock con- | Simple lock connector | CPU Rack —

nector CS-series Expansion Rack

CS-series Expansion Rack —
CS-series Expansion Rack

CS — C200H
I/O Connecting Cables

CS1W-CNLILI1 | Simple lock con- Two-screw connector | CPU Rack —
nector C200H Expansion I/0 Rack

CS-series Expansion Rack —
C200H Expansion I/O Rack

sion Racks (CV-series
I/0 Connecting
Cables)

C200H — C200H C200H-CNLILI1 | Two-screw connec- | Two-screw C200H Expansion I/0 Rack —
I/O Connecting Cables tor connector C200H Expansion I/0 Rack
Cables for CS-series | CV500-CNLILI2 | Simple lock con- Simple lock connector | CPU Rack or CS-series Long-
Long-distance Expan- nector distance Expansion Rack —

CS-series Long-distance
Expansion Rack
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Available Models

CS1—-CS11/0
Connecting Cables

[

CS1 —-C200H I/O C200H — C200H 1/0 Cables for CS1 Long-distance
Connecting Cables Connecting Cables Expansion Racks (CV-series

I/0O Connecting Cables)

o Y —0

Model number Cable Model number Cable Model number Cable Model number Cable
length length length length
CS1W-CN313 ?S‘zén note) | CSTW-CN311 0.3m C200H-CN311 | 0.3m CV500-CN312 | 0.3m
CS1W-CN713 ?séén note.) | CSTW-CN711 0.7m C200H-CN711 | 0.7m CV500-CN612 | 0.6m
CS1W-CN223 [2m CS1W-CN221 2m C200H-CN221 2m CV500-CN122 im
CS1W-CN323 3m CS1W-CN321 3m C200H-CN521 5m CV500-CN222 2m
CS1W-CN523 [5m CS1W-CN521 5m C200H-CN131 10m CV500-CN322 3m
CS1W-CN133 10m CS1W-CN131 10m CV500-CN522 5m
CS1W-CN133B2|12 m CS1W-CN131B2| 12m CV500-CN132 10m
CV500-CN232 20m
CV500-CN332 30m
CV500-CN432 40m
CV500-CN532 50m

Note Restrictions in Using CS-series I/0O Connecting Cables
When using a CS1W-CN313 or CS1W-CN713 CS-series /O Connecting
Cable with a CS1-H CPU Unit, always use a Cable manufactured on Septem-
ber 20, 2001 or later. Do not use Cables that do not have manufacturing num-
bers or Cables manufacture earlier than September 20, 2001.

Manufacturing Number Legend

Four-digit Numbers
g oo

Year (e.g., 1997 =7, 2001 = 1)
Month (January to September = 1 to 9, October to December = X to Z)
————  » Day of month (01 to 31)

Six-digit Numbers
0000 doo

Symbol

Day of month (01 to 31)
L——— > Month (January to September = 01 to 12)
» Year (e.g., 2003 = 03)

* 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.

* The following diagram shows where each 1/0 Connecting Cable must be
connected on each Rack. The Rack will not operate if the cables aren’t
connected properly. (The “up” direction is towards the CPU Unit and
“down” is away from the CPU Unit.)
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300

CPU Rack

Down

CS1 Expansion Rack

1)

* The following diagram shows two examples of proper Rack connections.

Total cable length: 12 m max.

Total cable length: 12 m max.

Down

CS1 — CS1
1/0 Connecting Cable

CS1 — CS1
I/0 Connecting Cable %

CS1 — C200H
I/0 Connecting Cable

C200H Expansion 1/0 Rack

Up

Down

CPU Rack

CS1 Expansion Rack

CS1 Expansion Rack

I C200H Expansion 1/0 Rack

CPU Rack

% | |

CS1 — C200H

I/0 Connecting Cable %]

C200H Expansion 1/0O Rack

C200H — C200H

I/0 Connecting Cable &=

C200H Expansion 1/0O Rack

C200H — C200H
I/0 Connecting Cable #=

C200H Expansion 1/0 Rack
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Example
i ' CPU Rack
T (Excluding the
----- o 2-slot Rack.)
|
# ]
Total cable
length: 0.7 m |' T [ |' ]
max.
----- L CS1 Expansmn
4 ' 4
Series B (0.5 m max.)
I T o LI N e N A N I B Total cable
_I‘ﬂ.}.-”’""""ﬁ"f 1-,-9\-;;.-"'-""-""""i length: 50 m
——— L | . CS1 Long-distance| max.
CS1 Long-distance .. . | Expansion Rack
Expansion Rack o e 3
S ———1 W i
SE—
Total cabl T L ) R R D S5 S S |
otal cable ars "I"'!"“.'-‘i 1.—.-..‘.-15-'-*-.'@-\--
length: 50 m L i ! . “
max. CS1 Long-distance - .: ! i CS1 Long-dist
I SR : ong-distance
Expansion Rack  * " & i Expansion Rack
Terminator
CS1 Long-distance
Expansion Rack
¥
CS1 Long-distance
Expansion Rack

Terminator

* |/O Control Unit can also be mounted on the CPU Rack.
* Only one CS-series Expansion Rack can be connected.

* The cable length between the CPU Rack and CS-series Expansion Rack
must be 0.7 m max.

* Up to two series of CS-series Long-distance Expansion Racks can be
connected.

* A maximum of seven CS-series and CS-series Long-distance Expansion
Racks can be connected (including all Racks in both series).

* Each series of CS-series Long-distance Expansion Racks must be 50 m
max. with a total of 100 m max. for both series.

* C200H Expansion I/O Racks cannot be connected together with CS-
series Long-distance Expansion Racks.

* A CS-series Expansion Rack cannot be connected to a CS-series Long-
distance Expansion Rack using a CS I/0 Connecting Cable.
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Cable Connections

There are two types of connectors used in the I/O Connecting Cables: Simple
locking connectors for CS-series Racks and screw-in connectors for C200H
Racks.

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.

CS1 — CS1 CS1 — C200H C200H — C200H

I/0 Connecting Cable 1/0 Connecting Cable 1/0 Connecting Cable
This cable has simple locking This cable has a simple locking This cable has screw-in
connectors on both ends. connector on one end and a connectors on both ends.

Simple locking
connectors

screw-in connector on the other.

CPU Rack or CPU Rack or C200H Expansion
CS1 Expansion Rack CS1 Expansion Rack 1/0 Rack

Simple locking
connector

CS1 Expansion Rack

C200H Expansion C200H Expansion
1/0 Rack 1/0 Rack

Screw-in 'k
connectors
Screw-in

connector

Cables to CS-series Long-distance Expansion Racks
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Mounting the I/0 Control Unit to the CPU Rack

CPU Rack

CV-series CS1 Long-distance
1 Expansion Expansion Rack

I/O Control Unit|f|| /O Cables

CS1 Long-distance
Expansion Rack__

Series A 1/0O Interface Unit

1/0O Interface Unit
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Mounting the I/0 Control Unit to a CS-series Expansion Rack

T CV-series CS1 Long-distance
} Expansion Expansion Rack
I/O Control Unit||[{ I/0 Cables

CS1 Long-distance
Expansion Rack _

Series B

Series A 1/O Interface Unit

1/0O Interface Unit

Connecting the Simple Locking Connectors

Insert the connector until it locks in place. The PLC will not operate properly if
the connector isn’t inserted completely.

Note When using an 1/0O Connecting Cable with a locking connector, be
sure that the connector is firmly locked in place before using it.

Connecting the Screw-in Connectors

Insert the connector and secure it by tightening the two screws to a torque of
0.2 N-m. The PLC will not operate properly if the connector isn’'t inserted com-
pletely. To remove the connector, simply loosen the screws and pull it out.

Do not route the I/O Connecting Cables through ducts that contain the 1/0 or
power wiring.
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* An 1/O bus error will occur and the PLC will stop if an I/O Connecting
Cable’s connector separates from the Rack. Be sure that the connectors
are secure.

* A 75-mm hole will be required if the I/O Connecting Cable must pass
through a hole when connecting a CS-series Long-distance Expansion
Rack and a 63-mm hole will be required for Cables connecting other
Racks. The cables can withstand a pulling force up to 49 N (11 Ibs), so be
sure that they aren’t pulled too forcefully.

* Do not cut or reconnect I/0O Connecting Cables. Handle them with caution
when mounting the PLC or when using wiring ducts.

* Do not bend the I/0 Connecting Cables too severely. The minimum bend-
ing radii are shown in the following diagram.

* Always turn OFF the power supply to the PLC before connecting Cables.

CS1 — CS1 1/0 Connecting Cable
(Cable diameter: 8.6 mm)

A R >69 mm —2 1h

C200H — C200H I/0 Connecting Cable
(Cable diameter: 5.1 mm)

CS1 — C200H I/0O Connecting Cable
(Cable diameter: 5.1 mm)

o

L=l 4l R241mm

Cables for CS1 Long-distance Expansion Racks
(Cable diameter: 10 mm)

{ 71l R=80mm
| Al

Mounting the Brackets for Securing the Expansion Cable

Expansion Cable Brackets can be used to prevent Expansion Cables from
accidentally coming loose.

Note Expansion Cable Brackets must be ordered separately from Expan-
sion Cables and Backplanes.

Screw holes are required in the Backplane. Use a Backplane manufactured in
August 2007 or later. Earlier Backplanes do not have screw holes, so the
Brackets cannot be mounted. (Refer to Manufacturing Number Legend on
page 299.)

1,2,3... 1. Connect the Cables according to the description in 5-2-7 I/O Connecting
Cables.
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2. Mount the Expansion Cable Bracket from the top, and tighten the screws
(included) on the top and bottom using a Phillips screwdriver.

Phillips screwdriver
- N

/ CS1D-ATTO1 Expansion Cable Bracket

Backplane —

Expansion Cable

E—
D

Tighten the screws to a torque of 0.5 N-m.

Mounting Long-distance Expansion Cable Brackets

Long-distance Expansion Cable Brackets can be used to prevent Expansion
Cables from accidentally coming loose.

Note Two Long-distance Expansion Cable Brackets are included with the
CS1W-11102 1/O Interface Unit.

1,2,3... 1. Connect the Cables according to the description in 5-2-7 I/O Connecting
Cables.

2. Mount the Long-distance Expansion Cable Bracket from the top, and use
a Phillips screwdriver to tighten the screws (included) on the top and bot-
tom.

Mounting screws (2 places) ° Tlghten the screws to a torque of

4[ Connection to Backplane - 05 Nm

L‘( * When connecting two Long-dis-
_}ri// tance Expansion Cables to a sin-
gle Long-distance Expansion
Unit, turn one of the Mounting
Brackets upside down and
attached them from the sides as
shown in the figure to the left.

Long-distance
Expansion Cable

~

R

R>=80 mm
’\ P

Long-distance Expansion Cable
Brackets (included with the
CS1W-11102 1/O Interface Unit)

/ﬂg

CS1W-IC102 I/O Control Unit
CS1W-11102 I/O Interface Unit
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5-2-8 Inner Board Installation

Always turn the power off before installing or removing the Inner Board.
Installing or removing the Inner Board with the power on can cause the CPU
Unit to malfunction, damage internal components, or cause communications
errors.

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.

“"=-=-L___‘__/

CPU Unit

LI

|

Inner Board
(such as a Serial
Communications
Board)

1,2,3... 1. Press the catches at the top and bottom of the Inner Board compartment
cover and pull the cover forward.

Press the top catch. Press the bottom catch.

2. Remove the Inner Board compartment cover.
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3. Align the Inner Board with the groove and slide it into the compartment.

5-3 Wiring
5-3-1 Power Supply Wiring

AC Power Supply Units
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 terminals

O_
O_

Not connected Unit will be damaged
(OPEN) 0—] if connected.

CORRECT INCORRECT!
(Unit will be damaged.)

Note If 110 V AC power is supplied but the jumper bar has been removed to select
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.
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C200HW-PA204 or C200HW-PA204S Power Supply Unit

Screws (3.5 mm head with
/ self-raising pressure plate)

—T—0
transformer L0

X

AC power
Voltage selector: source
Closed for 110V AC 100 to 200 VAC

Open for 220 V AC*

[~ 24-V DC output

— Note The 24-V DC service power supply is
provided on the C200HW-PA204S only.

BEHEEEEE

I

Note To prevent damage, be sure that the jumper bar on the voltage selector termi-
nals has been removed before applying 220 V AC power.

C200HW-PA204R or C200HW-PA209R Power Supply Unit

Screws (3.5 mm head with
/ self-raising pressure plate)

58 7o &
M 1:1 isolation ;

transformer T o NI o
@ AC power
@ Voltage selector: source

Closed for 110 V AC 100 to 200 VAC
Open for 220 V AC'
Q Power RUN output®

ON when the PLC is in RUN or MONITOR mode.
OFF when the PLC is in PROGRAM mode or a fatal

error has occurred.
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C200HW-PA204C Power Supply Unit

/3.5-mm self-rising screws

PA204C

100 to L 5 O—0
m‘ 1:1 isolation
] transformer
I — O—0

AC power

source
100 to 240 VAC

\ /

ALARM . .
SFRUT :| Alarm output (replacement notification

30 VDC, 50 mA output)

ﬁf:‘HMh:L:O?:' | } ON: Power Supply Unit replacement
NG 24 V DC not required for at least 6 months.

OFF: Power Supply Unit replacement

power supply required within 6 months.

QXWX QX|F&
@

&Caution Be careful when connecting personal computers or other peripheral devices
to a PLC to which is mounted a non-insulated Unit (CS1W-CLK12/15(-V1),
CS1W-CLK13/53, or CS1TW-ETNO1) connected to an external power supply.
A short-circuit will be created if the 24 V side of the external power supply is
grounded and the 0 V side of the peripheral device is grounded. When con-
necting a peripheral device to this type of PLC, either ground the 0 V side of
the external power supply or do not ground the external power supply at all.

Incorrect
Non-insulated .
External power supply DC power supply Peripheral
24V, L cable
__0 y Shield
ov Ja—\
T= SG
FG— T
FG GR LFe
v Non-insulated Unit CPU Unit | [FG  Peripheral device 9
77_/ > (e.g., personal
computer)

Note 1. To prevent damage, be sure that the jumper bar on the voltage selector ter-
minals has been removed before applying 220 V AC power.

2. If a Power Supply Unit without a RUN output is being used, an output that

acts as a RUN output can be created by programming the Always ON Flag
(A1) as the execution condition for an output from an Output Unit.

AC Power Source

e Supply 100 to 120 V AC or 200 to 240 V AC.

* The C200HW-PA204C supplies 100 to 240 V AC (allowable voltage fluctu-
ation range: 85 to 264 V AC). The C200HW-PA204C has a wide-range
supply voltage (100 to 240 V AC), so voltage selector terminals are not
provided.
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» Keep voltage fluctuations within the specified range:

Power Supply Unit Supply voltage Allowable voltage
model fluctuations
C200HW-PA204/204S/ |100to 120 V AC 85t0 132V AC
204R/PA209R 200 to 240 V AC 170 to 264 V AC
C200HW-PA204C 100 to 240 V AC 8510264 V AC

e The terminal block indicator L2/N-L1 may appear as L1/N-L2 in some
Units, but the function of the terminals is the same.

* 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.

Voltage Selector Shorted: 100 to 120 V AC
Open: 200to 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.

Note 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.

Isolation Transformer 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 isolation transformer. Do not ground the
secondary coil of the transformer.

Power Consumption The power consumption will be 120 VA max. per Rack, but there will be a
surge current of at least 5 times the max. current when power is turned ON.

24-V DC Output Use these terminals as the power supply for 24-V DC Input Units. Never exter-

(C200HW-PA204S Only) nally short these terminals; PLC operation will stop if these terminals are
shorted.

Although the 24-V DC output can supply up to 0.8 A, the combined power
consumption for both 5 V DC and 24 V DC must be 30 W or less, i.e., the
capacity of the 24-V DC output will be reduced if the Units mounted to the
Rack consume a lot of current. Refer to Appendix C Unit Current and Power
Consumption for the power consumption of each Unit.

The output voltage of the 24-V DC output will vary with the current consump-
tion of the load as shown in the following table. Be sure to check the current
consumption and allowable voltage ranges of the devices connected before
using these terminals.

Load current on 24-V DC output | Less than 0.3 A | 0.3 A or higher
Accuracy of 24-V DC output for lot | +17% +10%

No. 0197 or later -11% -11%

Accuracy of 24-V DC output for lot | +10%

No. 3187 or earlier —20%

Note Lot numbers are as shown in the following diagram.

019 7

L 1997 (Rightmost digit of year)
September (Month: 1 to 9 = Jan. to Sept, X/Y/Z = Oct/Nov/Dec)

01 (Day: 01 to 31)
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We recommend connecting a dummy load as shown in the following diagram
if the maximum operating voltage of the connected device is 26.4 V (24 V

+1 00/0).
4 [
L
@ >
Connected
devi
@ (ngg%electric
Dummy Switch, Sen-
@ load sor Input Unit,
etc.
R
= ]
24V DC
OUTPUT &)
Resistance of the dummy load: 120 Q when | =0.1 A
240 Q whenl =02A
24 Not necessary when I = 0.3 A
= 03-1 (I_: Total current of connected devices)
Power rating of the dummy load (with a safety factor of 5):
30W (120 Q) when I =0.1 A
W=(0.3-1)x26.4x5 15 W (240 Q) when I = 0.2 A

Note Since the dummy load will generate heat, be careful not to allow any combus-
tible materials to come in contact with the resistor.

Alarm Output (C200HW-PA204C Only)
Connect the alarm output to a PLC's Input Unit or external LED indicator to
enable notification when Power Supply Unit replacement is required.

ON: Power Supply Unit replacement not required for at least 6 months.
OFF: Power Supply Unit replacement required within 6 months.

Output Specifications:

Transistor open-collector output
30 VDC max., 50 mA max.
ON: Residual voltage of 2 V max., OFF: Leakage current of 0.1 mA max.

PLC Input Unit Wiring Example

Connect the positive terminals of the 24-V DC power supply to the Input Unit
common (COM) terminals.
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IN Unit
CS1W-ID2**
C200H-ID2**  CPU Unit  C200HW-PA204C
PA204C
—O O—lo 11 o IR
o © o e
o X o I
| i 2 &
i ® & ALARM
I IN(N: D) -g N\
M XM —NC
‘—l L
24V DC
power supply -

Connect the negative terminal of the 24-V DC power supply to the Input Unit
common (COM) terminal.

IN Unit
CS1W-ID2**
C200H-1D2** CPU Unit C200HW-PA204C

!
1

R|R|®)|R|®(X|R|X[X

7@ IN(N)
I - IN (N+1)
COM

—_—

24V DC
power supply

CACHONOIONONONX)
g

External Display Device Connection Example

The alarm output (replacement notification output) is an NC contact. There-
fore, wire the alarm output using an NC contact or other means to turn ON an
error indicator or LED display as shown in the following diagram.

C200HW-PA204C

Power
supply

ALARM

30VDC, 50mA Relay @
T i ;+ ® : (NC contact)

24 VDC
power supply

CAONONCHONONON)

Note 1. The OL display will also light if the PLC's power supply fails.
2. Separate the alarm output cables from power lines and high-voltage lines.
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RUN Output
(C200HW-PA204R/209R)

Crimp Terminals

& Caution

Note

DC Power Supplies

3. Do not apply a voltage or connect a load to the alarm output that exceeds
the rated voltage or load.

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.)

C200HW-PA204R

C200HW-PA209R

Contact SPST-NO SPST-NO

form

Maximum |250 V AC: 2 A for resistive loads | 240 V AC:2 A for resistive loads
switching 0.5 A for inductive loads | 100 v AC:0.5 A for inductive loads
capacity 24V DC: 2A

24 V DC: 2 A for resistive loads
2 A for inductive loads

The terminals on the Power Supply Unit are M3.5, self-raising terminals with
screws. Use crimp terminals for wiring. Do not connect bare stranded wires
directly to terminals. Tighten the terminal block screws to the torque of
0.8 N-m. Use round-type crimp terminals (M3.5) having the dimensions
shown below.

20 mm max.

\

% Torque to 0.8 N-m

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.

1. Supply power to all of the Power Supply Units from the same source.
2. Be sure to check the setting of the voltage selector before supplying power.

3. Do not forget to remove the label from the top of the Power Supply Unit af-
ter wiring the Unit. The label will block air circulation needed for cooling.

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 wir-
ing has been completed to allow air circulation needed for cooling.)
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DC Power Source

Power Supply Capacity

Crimp Terminals

314

C200HW-PD024/025 Power Supply Unit

POWER

Screw (3.5 mm head with
self-raising pressure plate)

)

o0

P
)
L L

0
DC

power
source

EEEEEEE

L

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 C200HW-PD024 and
60 W per Rack for C200HW-PDO025, but there will be a surge current of about
5 times that level when the power is turned on.

The terminals on the Power Supply Unit are M3.5, self-raising terminals with
screws. Use crimp terminals for wiring. Do not connect bare stranded wires
directly to terminals. Tighten the terminal block screws to the torque of
0.8 N-m. Use crimp terminals (M3.5) having the dimensions shown below.

| )
7mr11max \ 7mn|1max O
o — L
A 4 I v

Be sure not 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.

Do not forget to remove the label from the top of the Power Supply Unit after
wiring the Unit. The label will block air circulation needed for cooling.
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Grounding
The diagram below shows the location of the ground and line ground termi-
nals.
poweRC] PAZME
—
—
U@L- .A.CWOOV%ZOV/
[ ]lgl[ ! ﬁ\ﬁ:zd-?OQAOW
LB v
- LG (Noise-filter neutral terminal)
5— Ground this terminal to less than 100 Q to improve
¥ noise resistance and prevent electric shock.
lEI _‘LDCZ4V/OBA
S o GR (Ground terminal)
Ground this terminal to less than 100 Q to prevent
1. electric shock.
T

« To help prevent electrical shock, ground the ground terminal (GR: @) with
a ground resistance of less than 100 Q using a 14-gauge wire (minimum
cross-sectional area of 2 mm?).

* The line ground terminal (LG:4) 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.

* The ground wire should not be more than 20 m long.
* The following grounding configurations are acceptable.

* The CS-series Backplanes are designed to be mounted so that they are
isolated (separated) from the mounting surface to protect them from the
effects of noise in the installation environment (e.g., the control panel).
(C200HX/HG/HE and C200H Backplanes are mounted directly to the
mounting surface. If Expansion I/O is being affected by control panel or
other environmental noise, use the C200HW-ATTLI] or C200H-ATTLIL]
Backplane Insulation Plates to isolate the Backplanes.

Note Make sure that the C200HW-PA204C is wired correctly. The C200HW-
PA204C terminals are wired differently from other Power Supply Units.

* Do not share the PLC’s ground with other equipment, such as motors and
inverters, or ground the PLC to the metal structure of a building. The con-
figuration shown in the following diagram may worsen operation.

315



Wiring

Section 5-3

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.

316

CS-series PLC Other equipment

GR C—-|_

Ground Ground
(100 or less) (100 or less)

CS-series PLC Other equipment

GR Cl

Ground Ground
(100 or less) (100 or less)

CS-series PLC Other equipment
(e.g., motors and inverters)

&Caution Tighten the AC power supply terminal block screws to the torque of 0.8 Nem.
Loose screws may result in short-circuit, malfunction, or fire.

e Insert 1:1 isolating transformers into the power supply lines and do not
ground the secondary sides of the transformers.
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Wiring

Recommended Wiring

IC101 J 102
CPU | 2O 1:1 Isolating 20O 1:1 Isolating [T—
Lo transformer Lo transformer
LGO LGO
GRO GROr
CPU Rack Match tp the 1/0 Expansion Rack
Expansion Cable.
1/0 Expansion Cable é

Control panel Control panel

Wiring Susceptible to Noise

i

Noise source

=4

IC101 J 1102
CPU| L2OF— )@ Y P
L1O Lo
LGO LGO
GROH GRO+
CPU Rack Expansion Rack
I/0 Expansion Cable é =

Grounded to building

Control panel Control panel

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.

Recommended Wiring

Control panel

Control panel

ic101 CPU Rack 11102 EXpansion Rack

GR

1/0 Expansion Cable

‘W—"\/—‘

Wiring Susceptible to Noise

Control panel

Control panel

ic101 CPU Rack 11102 EXpansion Rack

1/0 Expansion Cable

o
‘H—ih/—‘

Noise source

=4

317



Wiring Section 5-3

Crimp Terminals The terminals on the Power Supply Unit are M3.5, self-raising terminals with
screws. Use crimp terminals for wiring. Do not connect bare stranded wires
directly to terminals. Tighten the terminal block screws to the torque of
0.8 N-m. Use crimp terminals (M3.5) having the dimensions shown below.

| )
7 mm max \ 7mr!1max O
| ) L
A 4 I v

5-3-2 Wiring CS-series and C200H Basic I/O Units

I/0 Unit Specifications Double-check the specifications for the I/O 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.

Electric Wires The following wire gauges are recommended.

Terminal Block Connector Wire Size

10-terminal AWG 22 to 18 (0.32 to 0.82 mm?)
19-terminal/20-terminal AWG 22 (0.32 mm?)

Note 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.

Crimp Terminals The terminals on the Power Supply Unit are M3.5, self-raising terminals with
screws. Use crimp terminals for wiring. Do not connect bare stranded wires
directly to terminals. Tighten the terminal block screws to the torque of
0.8 N-m. Use crimp terminals (M3.5) having the dimensions shown below.

10-terminal or 19-terminal Terminal Blocks
_?7 i
7 mm max 7 mrL max O

v r

20-terminal Terminal Blocks

| [}
6.5 rI\m max \, 7 mrln max O
. I . J I .
v I y
Wiring 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 wir-
ing has been completed to allow air circulation needed for cooling.)

Remove the label.

Siaaaiiris il
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* Wire the Units so that they can be easily replaced. In addition, make sure
that the 1/0 indicators are not covered by the wiring.

* 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.

* The terminals have screws with 3.5-mm diameter heads and self-raising
pressure plates. Connect the lead wires to the terminals as shown below.

Screw (3.5 mm screw with
self-raising pressure plate)

Terminal A

block
10P |23 mm
19P 14 mm

20P |18 mm

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 I/O Unit.
The terminal block on a C200H Basic I/O Units can be removed by pressing
the terminal block locks. The terminal block on a CS-series Basic I/O Units
can be removed by taking out the terminal block mounting screws.

Terminal block
mounting screws
(black screws
under cover)

7 Terminal block locks

CS1-series Basic I/0 Units

C200H Basic I/0O Units (including Interrupt Input
Units and High-speed Input
Units)
I/0 Unit Covers The C200H-COV11 Cover is available to cover the terminal block on Units

with 10-terminal terminal block connectors. These Covers can be purchased
separately if extra protection is required.

Attach

!

Remove

C200H-COV11
1/0O Unit cover

B
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5-3-3 Wiring CS-series and C200H I/O Units with Connectors

Available Connectors

C200H Group-2 High-
density I/O Units and CS-
series Basic 32- and 64-
point I/0 Units

Note

CS-series 96-point Basic
I/0 Units

Note

320

This section describes wiring for the following Units:
» C200H Group-2 High-density 1/0 Units
» CS-series Basic 1/0 Units with Connectors (32-, 64-, and 96-point Units)
* C200H High-density 1/0O Units (Special I/0 Units)

C200H High-density 1/0 Units and CS-series Basic I/O Units with connectors
use special connectors to connector to external I/O devices. The user can
combine a special connector with cable or use a preassembled OMRON
cable to connect a High-density 1/0 Unit to a terminal block or Relay Terminal.
The available OMRON cables are described later in this section.

CS-series Basic 1/0 Units with connectors have the same connector pin allo-
cations as the C200H High-density 1/0 Units to make them compatible.

* Be sure not to apply a voltage that exceeds the input voltage for Input
Units or the maximum switching capacity for Output Units.

* When the power supply has positive and negative terminals, be sure to
wire them correctly. Loads connected to Output Units may malfunction if
the polarity is reversed.

* Use reinforced insulation or double insulation on the DC power supply
connected to DC I/0O Units when required by EC Directives (low voltage).

* When connecting the connector to the I/O Unit, tighten the connector
screws to a torque of 0.2 N-m.

* Turn ON the power after checking the connector’s wiring. Do not pull the
cable. Doing so will damage the cable.

* 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 C200H Group-
2 High-density 1/0 Units and CS-series 32- and 64-point I/O 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

Solder-type connectors are included with each Unit.

The following connectors are recommended for attachment to CS-series 96-
point I/O Units.

Connection Pins | OMRON set Fujitsu parts
Solder-type 56 CS1W-CE561 Socket: FCN-361J056-AU
(included with Unit) Connector bar: FCN-360C056-J2
Crimp-type 56 CS1W-CE562 | Socket: FCN-363J056

Connector bar: FCN-360C056-J2
Contacts: FCN-363J-AU

Crimp-type 56 |CS1W-CE563 | FCN-367J056-AU

Solder-type connectors are included with each Unit.
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C200H High-density I1/0 The following connectors are recommended for attachment to C200H High-
Units density 1/0 Units.
Connection Pins | OMRON set Fujitsu parts
Solder-type 24 C500-CE241 Socket: FCN-361J024-AU
(included with Unit) Connector bar: FCN-360C024-J2
Crimp-type 24 | C500-CE242 | Socket: FCN-363J024

Connector bar: FCN-360C024-J2
Contacts: FCN-363J-AU

Crimp-type 24 C500-CE243 FCN-367J024-AU/F

Note Solder-type connectors are included with each Unit.

=
5

We recommend using cable with wire gauges of AWG 24 or AWG 26
(0.2 mm? to 0.08 mm?). Use cable with external wire diameters of 1.61 mm
max.

Wiring Procedure

The wiring procedure is the same for the C200H Group-2 High-density 1/0
Units, CS-series High-density I/O Units, and C200H High-density I/O Units
(C200H Special I/0 Units).

1,2,3... 1. Check that each Unit is installed securely.

Note Do not force 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

N

RS N

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.

Heat-shrink tubing

Wire (0.2 to 0.13 mm?)

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.
Connector bar g Eﬁ Small screws (3)
)

E— Small screws (2)

Connector-attaching
screws

Cable-securing

bracket
=) Nuts (2)

=

Connector

High-density 1/0 Unit
Connector
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6. Remove the protective label after wiring has been completed to allow air
circulation needed for cooling.

After wiring

Remove label after wiring.

Tighten the connector-attaching screws to a torque of 0.2 N-m.

Preassembled Cables

The following examples show applications for preassembled OMRON Cables.
Contact your OMRON dealer for more details.

C200H Group-2 High- The following cables are compatible with C200H Group-2 High-density 1/O
density I/0 Units Units.
1,2,3... 1. Connecting to a terminal block.
C200H Group-2 High-density 1/0 Unit C200H Group-2 High-density Input Unit
C200H-1D216/218 (32 input points C200H-1D216 (32 input points
C200H-1D217/219 (64 input points)* C200H-1D217 (64 input points)*
C200H-OD218/21B (32 output points) *(Two sets needed for 64-point Unit.)

C200H-OD219 (64 output points)*
*(Two sets needed for 64-point Units.)

XW2Z-[JID Connecting Cable
for Connector-Terminal Block
Conversion Unit

ﬁm inputs

XW2Z-[]]1B Connecting Cable
for Connector-Terminal Block
Conversion Unit

Connector-Terminal Block

Conversion Unit with Flat Cable ﬁ . Connector-Terminal Block
XW2B-40G5 (M3.5 terminal screws) 16 inputs - conversion Unit (common-type)
XW2B-40G4 (M2.5 terminal screws) XW2C-20G5-IN16
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2. Connecting to a Relay Terminal.

C200H-1D216/218 (32 input points) C200H-OD218/0D21B (32 output points)

C200H Group-2 High-density I/O Unit C200H Group-2 High-density 1/O Unit
C200H-1D217/219 (64 input points) [ C200H-OD219 (64 output points)

G79-ILJC-L] Connecting Cable
for Relay Terminals

(For 1/0 Units with PLC32/64-
point connectors.)

G79-0OLIC-[] Connecting Cable
for Relay Terminals

(For 1/0O Units with PLC32/64-point
connectors.)

G7TC-OC16, G70D-IOLI16,
G70A-Z0OC16-3

Output Relay Terminals
G70D-[]016-1 (OD21B only)
G70A-ZOC16-1 (OD21B only)

G79-1L116 Input Relay Terminals
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CS-series Basic I/0 Units The following cables are compatible with CS-series High-density 1/0 Units.
with Connectors

1,2,3... 1. Connecting to a terminal block. (Two of the following Cables and Conver-
sion Units are required.)

CS1W-ID291 (96 input points) CS1W-ID291 (96 input points)
CS1W-0D291 (96 output points) CS1W-0D291 (96 output points)
CS1W-0D292 (96 output points) \ CS1W-0D292 (96 output points)
CS1W-MD291 (48 inputs, 48 outputs) CS1W-MD291 (48 inputs, 48 outputs)
CS1W-MD292 (48 inputs, 48 outputs) CS1W-MD292 (48 inputs, 48 outputs)

CS1 Basic I/0 Unit '\— CS1 Basic I/0 Unit

XW2Z-L[J[JH-3 Connecting

pd XW2Z-LILILIH-1 Connecting Cable for Connector-Terminal
Cable for Connector-Terminal Block Conversion Unit
| Block Conversion Unit
2 required g¢ 2 required @
Connector-Terminal Block
Conversion Unit with Flat Cable @ .
XW2B-60G4 or XW2B-60G5 - Connector-Terminal Block Con-
e version Unit with Flat Cable
@ XW2B-20G5 or XW2B-20G4

CS1 Basic I/0 Unit

CS1W-ID291 (96 input points) CS1 Basic 1O Unit

CS1W-ID231

CS1W-0D291 (96 output points) CS1W-ID261
CS1W-0D292 (96 output points) CS1W-0D231
CS1W-MD291 (48 inputs, 48 outputs) CS1W-0D232
CS1W-MD292 (48 inputs, 48 outputs) SS1w-opact
CS1W-MD261
CS1W-MD262

XW2Z-[[J[JH-2 Connecting
Cable for Connector-Terminal

Block Conversion Unit Connecting Cable

Xw2z-01B
2 required & Connector-Terminal Block Conversion Xwzz-[00b
Unit with Flat Cable
ﬁ XW2B-40G4 or XW2B-40G5
Connector-Terminal Block Conversion

Unit with Flat Cable Connector-Terminal Block

Conversion Unit
XW2B-20G4 or XW2B-20G5 XW2B-40G4, XW2B-40G5, or

XW2C-20GB-IN16 (Connect-
able to Input Unit only.)
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2. Connecting to a Relay Terminal. (Two of the following Cables and Relay
Terminals are required.)

" CS1 Basic I/0O Unit

CS1W-ID291 (96 input points) C8l Basie oot
CS1W-0OD291 (96 output points) CS1W-1D261 }#1
CS1W-0D292 (96 output points) CS1W-MD261 (inputs)
CS1W-MD291 (48 inputs, 48 outputs) 821“88%2} "
CS1W-MD292 (48 inputs, 48 outputs) CS1W-MD261 (outputs)
CS1W-OD292
CS1W-0D262 }#3
CS1W-MD262 (outputs)

G79-0C-LH-00
Connecting Cable for Relay Terminals

2 required

Connecting Cable

#1: G79-1CJC-[J
G7TC-I[116 Input Relay Terminals or #2: G79-OLIC-[]
G7TC-0C16 Output Relay Terminals

(CS1W-0D291/MD291)
G7TC-0C16-1 Output Relay Terminals .
(CS1W-OD292/MD292) 7 #1: G7TC-ILI6
#2: G7TC-OC16
70D-[10(116
70A-ZOC16-3 and relays
#3: 70D-JO16-1
70A-ZOC16-4
C200H High-density I/O The following cables are compatible with C200H High-density /O Units (a
Units kind of C200H Special 1/0O Unit).
1,2,3... 1. Connecting to a terminal block.

C200H High-density Input Unit
C200H-1D215 (32 input points)
C200H-ID501 (32 input points)
C200H-OD215 (32 output points)
C200H-OD501 (32 output points)
C200H-MD215 (16 inputs/16 outputs)
C200H-MD115 (16 inputs/16 outputs)

C200H-MD501 (16 inputs/16 outputs)

XW2Z-[JJA Connecting Cable for Connector-
Terminal Block Conversion Unit
(For 1/0O Units with PLC32-point connectors.)

XW2B-20G4/20G5/20G5-D (all 16 points)

M Connector-Terminal Block Conversion Unit
XW2B-40G5-T (32-point twin connector)

OR

Connector-Terminal Block Conversion Unit
XW2C-20G5-IN16 (16 input points, common-type)
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2. Connecting to a Relay Terminal.

CoOOH D507 (32 bt pointe) C200H-0D501 (35 outbut baints)
input points C200H-MD215 (16 inputs/16 outputs)

G79-[]C Connecting Cable
for Relay Terminals

(For 1/0O Units with
PC32/64-point connectors.)

jem-lme

Input Relay Terminal

G79-[]IC Connecting Cable
for Relay Terminals

(For 1/0O Units with
PC32/64-point connectors.)

G7TC-OCLJ
G70D, G70A
Output Relay Terminal

5-3-4 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

IN DC Input Unit

| — Q COM
e —
IR

1
PR

Two-wire DC output

e

\/

IN DC Input Unit

G |
l; O Sensor + come®

Power
Supply I
— - L
NPN open-collector output
D Sensor —_— - — - —
Power
Supply
C Output ; IN DC Input Unit
7 mA
1— M
—_ - oV ! (i) com e
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AC Input Units

328

NPN current output

— - 9 - —

Current
regulator c .
Output IN DC Input Unit
Sensor
7 mA Power Q covMé®
—_ - oV Supply — e —— o —
PNP current output
T 7]+ Sensor Q- T T T
Power
C Supply
Output .
IN  AC/DC Input Unit
1
7 mA
COM
— - oV ? ©

Voltage current output

b o

comé®
Output IN DC Input Unit
C oV Sensor
Power !
) j Supply l . -

The circuit below should NOT be used for I/O devices having a voltage output.

Voltage output

Tk N

AH% IN DC Input Unit
oY N—0 COMO
_ ] L

The following types of AC input devices can be connected.

Contact output

IN  AC Input Unit
S QO Ccom
- - L - — - —

AC Switching
I ¢ . _-Ir IN  AC Input Unit
Proximity 1
switch
main | |
circuit
. -+ cou
— e - - 1 L -



Wiring Section 5-3

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.
Precautions when When using a two-wire sensor with a 12-V DC or 24-V DC input device, check
Connecting a Two-wire DC that the following conditions have been met. Failure to meet these conditions
Sensor may result in operating errors.
1,2,3... 1. Relation between voltage when the PLC is ON and the sensor residual
voltage:

Von < Vee - VR

2. Relation between voltage when the PLC is ON and sensor control output
(load current):

lout (Min) <lpy < oyt (Max.)
lon = (Vee — VR — 1.5 [PLC internal residual voltage])/Ry

When lgy is smaller than IgyT (min), connect a bleeder resistor R. The
bleeder resistor constant can be calculated as follows:

R < (Vce — VR)/(lout (Min.) — lon)
Power W > (V¢ — VR)?/R x 4 [allowable margin]

Note The residual voltage in the PLC is 4.0 V for the following Units:
C200H-1D211/1D212/IM211/IM212/INTO1
The residual voltage is 1.5 V for all other Units.

3. 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 — VoFF)

Power W > (V¢ — VR)?/R x 4 [allowable margin]

::L L DC Input Unit
Vg R jg { Rin

o gy

[ Vee

Two-wire sensor

Veo:  Power voltage Vg: Sensor output residual current

Von:  PLC ON voltage louT: Sensor control current (load current)
lon:  PLC ON current lieak: Sensor leakage current

lorr:  PLC OFF current R:  Bleeder resistance

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.
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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

| | TIM

0000

#0001

TIM0000 000001
|} |} 000100

Output Wiring Precautions

Output Short-circuit
Protection

Transistor Output
Residual Voltage

Output Leakage Current

Output Surge Current

330

If a load connected to the output terminals is short-circuited, output compo-
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.

A TTL circuit cannot be connected directly to a transistor output because of
the transistor’s residual voltage. It is necessary to connect a pull-up resistor
and a CMOS IC between the two.

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.

T Y

o L o

[ EBwCE| :
PLC Load power supply
Bleeder resistor I

COM

ou

Use the following formula to determine the resistance and rating for the
bleeder resistor.

R Von Von: ON voltage of the load (V)
<7 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 ©: 1.
" ? T

COM
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Method 2
Add a control resistor as shown in the following diagram.

ouT

COM

5-3-5 Reducing Electrical Noise

I/O Signal Wiring Whenever possible, place I/O signal lines and power lines in separate ducts or
raceways both inside and outside of the control panel.
1 =1/O cables
LA 2 = Power cables

! 2

& @

T
ey

7
s ? x5 | a0, [/
? 7 A - 77 T
f/f 7 z,-_’-’,'f-’f//ﬁ s “
e oo e}
Suspended duct In-floor duct Conduits

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.

Inductive Loads 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.

Relay output or - ==

triac output Surge suppressor
—-.—.JCOM
-t L
G i
Relay output or ) J:
transistor output Diode .|_
—_- .- —.JCOM

Note Use surge suppressors and diodes with the following specifications.

Surge suppressor specifications Diode specifications

Resistor: 50 Q Breakdown voltage: 3 times load voltage min.
Capacitor: 0.47 uF Mean rectification current: 1 A

Voltage: 200 V
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Wiring

External Wiring
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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.

Low-current cables

PLC 1/0O wiring 8 o _8|_ -

Control cables

PLC power supply and 8- oo -8 B
general control circuit wiring . 4

N

3(?0 mm min.

-k

300 mm min.
Power cables |

Power lines 8 8

-

é 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

and general
PLC I/O witing ~ control wiring Power lines

o oflesflesf =

; Ground to 100 Q or less




SECTION 6
DIP Switch Settings

This section describes the settings of the DIP switch and how they affect operation.

6-1  DIP Switch Settings . .........vtiniit e 334
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6-1

DIP Switch Settings

There are two kinds of initial settings for a CS-series PLC: hardware settings
and software settings. Hardware settings are made with the CPU Unit’s DIP
switch and software settings are made in the PLC Setup (using a Program-
ming Device).

The DIP switch can be reached by opening the battery compartment cover on
the front of the CPU Unit.

aufufufafsfs]s]

334

Note Always touch a grounded piece of metal to discharge any static electricity
from your body before touching the DIP switch. Otherwise, the PLC may mal-
function due to static discharge.

Pin Function Setting Description

1 Write-protection | ON Write-protected | User program memory is write-protected when
for user program OFF Read/write this pin is ON. Turn ON to prevent the program
memory (UM) from being changed accidentally.

(See note 1.)

2 Automatic trans- |ON Yes The program (AUTOEXEC.OBJ) and PLC
fer of the program Setup (AUTOEXEC.STD) will be transferred
at start-up from the Memory Card to the CPU Unit auto-

matically at start-up when this pin is ON. (See

note 4.)

OFF No A PLC’s software (program and PLC Setup)
can be completely initialized just by inserting a
new Memory Card and turning on the power.
This can be used to switch the system to a new
arrangement very quickly.

Note When pin 7 is ON, reading from the
Memory Card for easy backup is given
priority; even if pin 2 is ON, the program
will not be automatically transferred.

3 CS1 CPU Unit: ON English Programming Console messages are displayed
Programming OFF Other in English when this pin is ON. Turn OFF to dis-
Console language play messages in the language stored in sys-

tem ROM.

CS1-H CPU Unit | Not used.

4 Peripheral port ON Use parameters |* Leave this pin OFF when using a Program-
communications set in the PLC ming Console or CX-Programmer (periph-
parameters Setup. eral bus setting) connected to the peripheral

OFF Auto-detect Pro- |  Port.

(default) | gramming * Turn this pin ON when the peripheral port is

Device being used for a device other than a Pro-
(See note 2.) gramming Console or CX-Programmer
’ (peripheral bus setting).

5 RS-232C port ON Auto-detect Pro- |* Leave this pin OFF when the RS-232C port
communications gramming is being used for a device other CX-Pro-
parameters Device grammer (peripheral bus setting) such as a

(See note 3.) Programmable Terminal or host computer.

OFF Use parameters e Turn this pin ON when using CX-Program-

(default) |set in the PLC mer (peripheral bus setting) connected to the

Setup. RS-232C port.

6 User-defined pin | ON A39512 ON The ON/OFF status of this pin is reflected in

OFF A39512 OFF A39512. Use this function when you want to

(default) create an Always-ON or Always-OFF condition

in the program without using an Input Unit.
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Pin Function Setting Description
7 Easy backup set- |ON Writing from the | Press and hold the Memory Card Power Supply
ting CPU Unit to the | Switch for three seconds.
Memory Card
Restoring from | To read from the Memory Card to the CPU Unit,
the Memory turn ON the PLC power.
Cardtothe CPU | This operation is given priority over automatic
Unit. transfer (pin 2 is ON) when power is ON. (See
note 5.)
OFF Verifying Press and hold the Memory Card Power Supply
(default) |contents of Switch for three seconds.
Memory Card.
8 Not used OFF Always OFF.
(default)
Note 1. The following data is write-protected when pin 1 is ON: the user program

and all data in the parameter area such as the PLC Setup and registered
I/O table. Furthermore when pin 1 is ON, the user program and parameter
area won’t be cleared even when the memory clear operation is performed
from a Programming Device.

The auto-detect goes through baud rates in the following order: Program-
ming Console — Peripheral bus at 9,600 bps, 19,200 bps, 38,400 bps, and
115,200 bps. Programming Devices that aren’t in peripheral bus mode and
devices in peripheral bus mode operating at 51,200 bps will not be detect-
ed.

The auto-detect operation goes through baud rates in the following order:
Peripheral bus at 9,600 bps, 19,200 bps, 38,400 bps, and 115,200 bps.
Programming Devices that aren’t in peripheral bus mode and devices in
peripheral bus mode operating at any other speeds will not be detected.

When pin 2 is ON and the power is turned ON, any I/O Memory file (AU-
TOEXEC.IOM, ATEXECLIC1.IOM) (prefer to the CS/CJ Series Program-
ming Manual) will also be transferred automatically. Both the program
(AUTOEXEC.OBJ) and the parameter area (AUTOEXEC.STD) must exist
in the Memory Card. I/O Memory files (AUTOEXEC.IOM, ATEX-
ECLICI.IOM) are optional.

After reading data from the Memory Card to the CPU Unit with the simple
backup operation, the CPU Unit will remain in PROGRAM mode and can-
not be changed to MONITOR or RUN mode until the power supply has
been cycled. After completing the backup operation, turn OFF the power
supply to the CPU Unit, change the settings of pin 7, and then turn the
power supply back ON.

DIP switch PLC Setup settings
settings

Peripheral port settings

Default | NT Link | Peripheral | Host Link | Serial
bus Gateway

Pin

OFF | Programming Console or CX-Programmer in Peripheral
Bus Mode
(Auto-detect connected device’s baud rate)

ON | Host OMRON | CX-Pro- Host com- | OMRON
computer |PT (NT |grammerin |puteror |compo-
or CX- Link) Peripheral |CX-Pro- |nent

Program- Bus Mode |grammer |(Compo-
mer in in host Way/F)
host link link mode

mode
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DIP switch PLC Setup settings
settings Peripheral port settings
Default | NT Link No- Peripheral |Host Link | Serial
protocol bus Gateway

Pin |OFF |Host OMRON | Standard | CX-Pro- Host com- | OMRON

5 computer |PT (NT |external grammerin | puter or | compo-
or CX- Link) device Peripheral |CX-Pro- |nent
Program- Bus Mode |grammer |(Compo-
mer in in host Way/F)
host link link mode
mode

ON | CX-Programmer in Peripheral Bus Mode

(Auto-detect connected device’s baud rate)

Note Use the following settings for the network on the CX-Programmer and pin 4 on
the DIP switch when connecting the CX-Programmer via the peripheral or RS-

232C port.
CX-Programmer network | Peripheral port | RS-232C port PLC Setup
setting connections connection
Toolbus (peripheral bus) Turn OFF pin 4. | Turn ON pin 5. None

SYSMAC WAY (Host Link)

Turn ON bit 4.

Turn OFF pin 5.

Set to Host Link.

When CX-Programmer is set to host link mode, it won’t be possible to commu-
nicate (go online) in the following cases:

* The computer is connected to the CPU Unit’s peripheral port and pin 4 is
OFF.
* The computer is connected to the CPU Unit's RS-232C port and pin 5 is
ON.
To go online, set CX-Programmer to peripheral bus mode, turn pin 4 ON (turn
pin 5 OFF for the RS-232C port), and set the communications mode to host
link mode in the PLC Setup.
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PLC Setup

This section describes the settings in the PLC Setup and how they are used to control CPU Unit operation.

7-1

PLCSetup....................

7-1-1  Overview of the PLC Setup

7-1-2  PLC Setup Settings. .. ...
Explanations of PLC Setup Settings

338
338
340
365
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7-1
7-1-1

PLC Setup

Overview of the PLC Setup

Note

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.

The following table lists cases in which the PLC Setup must be changed. In
other cases, the PLC can be operated with the default settings.

To read or set parameters in the PLC Setup, use the version of CX-Program-
mer that corresponds to the parameters.

For example, with CX-Programmer Ver.3.L],when the PLC Setup is uploaded
from a PLC that was used to set the PLC Setup for CPU Unit Ver. 2.0 or
higher only, the PLC Setup that was set cannot be downloaded again. (The
following screen will be displayed.) Use the CX-Programmer Ver. 4.0 in this

case.

S Scheduled Interrupt Time Units

Interval

it

Scheduled interrupt task

Cases when settings must be changed

Setting(s) to be changed

The input response time settings for Basic I/O Units must be changed in the
following cases:

* Chattering or noise occur in CS-series Basic /O Units.

* Short pulse inputs are being received for intervals longer than the cycle
time.

Basic 1/0 Unit Input Response Time

Data in all regions of I/O Memory (including the CIO Area, Work Areas,
Timer Flags and PVs, Task Flags, Index Registers, and Data Registers)
must be retained when the PLC’s power is turned on.

IOM Hold Bit Status at Startup

The status of bits force-set or force-reset from a Programming Device
(including Programming Consoles) must be retained when the PLC’s power
is turned on.

Forced Status Hold Bit Status at Startup

* You do not want the operating mode to be determined by the Program-
ming Console’s mode switch setting at startup.

* You want the PLC to go into RUN mode or MONITOR mode and start
operating immediately after startup.

* You want the operating mode to be other than PROGRAM mode when
the power is turned ON.

Startup Mode

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

Data files are required but a Memory Card cannot be used or the files are
written frequently. (Part of the EM Area will be used as file memory.)

EM File Memory

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 Pin 4 of the DIP switch on the front of the CPU Unit must be OFF to
change the PLC Setup settings.

Peripheral Port Settings
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Cases when settings must be changed

Setting(s) to be changed

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 Pin 5 of the DIP switch on the front of the CPU Unit must be OFF to
change the PLC Setup settings.

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.

Scheduled Interrupt Time Units

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

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

A power OFF interrupt task will be used.

Power OFF Interrupt Task

You want to extend the detection of a power interruption to 10 to 20 ms.

Power OFF Detection Delay Time

You want to shorten the average cycle time when a lot of Special /O Units
are being used.

You want to extend the 1/O refreshing interval for Special 1/0 Units.

Special I/0O Unit Cyclic Refreshing

You want to improve both program execution and peripheral servicing
response.

CPU Processing Mode (CS1-H CPU Units
only)

You do not want to record user-defined errors for FAL(006) and FPD(269) in
the error log.

FAL Error Log Registration (CS1-H CPU
Units only)

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 (CS1-H
CPU Units only)

You do not want to wait for Units and Boards to complete startup processing
to start CPU Unit operation.

Startup Condition (CS1-H CPU Units only)
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7-1-2 PLC Setup Settings

Startup Operation Settings (CX-Programmer’s Startup Tab Page)
allx}
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7-1-2-1  Startup Tab Page

Startup Hold Settings
Forced Status Hold Bit

Programming Settings Function Related New
Console address flags and setting’s
Word Bit(s) words effective-

ness
+80 14 0: Cleared This setting determines whether or not the | A50013 Takes effect
1: Retained status of the Forced Status Hold Bit (Forced Sta- |at startup
Default: 0 (A50013) is retained at startup. tus Hold Bit)

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-
ting to 1 (ON).

IOM Hold Bit
Programming Settings Function Related New
Console address flags and setting’s
Word Bit(s) words effective-
ness
+80 15 0: Cleared This setting determines whether or not the | A50012 (IOM | Takes effect
1: Retained status of the IOM Hold Bit (A50012) is Hold Bit) at startup

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).
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Mode Setting

Programming Settings Function Related New
Console address flags and setting’s
Word Bit(s) words effective-

ness
+81 Use programming console | This setting determines whether the Takes effect
(PRCN): Startup Mode will be the mode set on at startup
Programming Console’s | the Programming Console’s mode switch
mode switch or the mode set here in the PLC Setup.
Program: PROGRAM If this setting is PRCN and a Program-
mode ming Console isn’t connected, startup
Monitor: MONITOR mode | mode will depend on the CPU Unit being
Run: RUN mode used. .
CS1 CPU Unit: PROGRAM mode
Default: Program .
CS1-H CPU Unit: RUN mode
Execution Settings
Startup Condition (CS1-H CPU Units Only)

Programming Settings Function Related New
Console address flags and setting’s
Word Bit(s) words effective-

ness
+83 15 0: Wait for Units and | To start the CPU Unit in MONITOR or PRO- | --- Takes effect
Boards. GRAM mode even if there is one or more at startup
1: Don’t wait. Boards or Units that has not completed star-
Default: 0 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).

Note This setting applies only to specific Units and Boards.

Specific Units
This setting applies to the ITNC-EIS01-CST and ITNC-EIX01-CST Open Net-
work Controller-CS1 Bus Interface Units.

Specific Boards
There are currently no Inner Boards that are applicable as of July 2006.

Inner Board Setting (CS1-H CPU Units Only)

Programming Settings Function Related New
Console address flags and setting’s
Word Bit(s) words effective-

ness
+84 15 0: Wait for Boards. | To start the CPU Unit in MONITOR or PRO- Takes effect
1: Don’t wait. GRAM mode even if there is one or more of at startup
Default: 0 Boards that has not completed startup pro-

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 There are currently no Inner Boards that are applicable as “Specific Boards
as of July 2006.
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7-1-2-2  CPU Unit Settings (CPU Settings Tab Page on the CX-Programmer)
L
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Execute Process
Detect Low Battery
Programming Settings Function Related New set-
Console address flags and ting’s effec-
Word Bit(s) words tiveness
+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: 0 set to 0 and a battery error is detected, the |Flag)
efault: 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.
Detect Interrupt Task Error
Programming Settings Function Related New
Console address flags and setting’s
Word Bit(s) words effective-
ness
+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: 0 to 0 and an interrupt task error is detected, |Task Error
olault: the ERR/ALM indicator on the CPU Unit will | Flag)
flash and the Interrupt Task Error Flag
(A40213) will be turned ON, but CPU Unit
operation will continue.
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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.

Programming Settings Function Related New
Console address flags and setting’s
Word Bit(s) words effective-

ness
+197 15 0: Continue This setting determines whether instruction | A29508, At start of
1: Stop errors (instruction processing errors (ER) A29509, operation.
Default: 0 and illegal access errors (AER)) are treated | A29510
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 flags
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

Programming Settings Function Related New
Console address flags and setting’s
Word Bit(s) words effective-

ness
+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)

Note This setting does not exists in CS1L]-CPULIL] CPU Units.

Memory Allocation Settings
EM File Setting Enabled

Programming Settings Function Related New
Console address flags and setting’s
Word Bit(s) words effective-

ness
+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_ogrla:l)m-.
) ming Device
Default: 0 or via FINS
command.
EM Start File No. (Starting Memory Starting Bank)

Programming Settings Function Related New
Console address flags and setting’s
Word Bit(s) words effective-

ness
+136 Oto3 Oto6 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.
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Background Execution Settings

Table 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).

Programming Settings Function Related New
Console address flags and setting’s
Word Bit(s) words effective-

ness
+198 15 0: Not executed in | This setting determines if Table Data Start of oper-
background Instructions will be processed over multiple ation
1: Executed in back- | €ycle times (i.e., processed in the back-
ground ground).
Default: 0
String Data Process Instructions

Programming Settings Function Related New
Console address flags and setting’s
Word Bit(s) words effective-

ness
+198 14 0: Not executed in | This setting determines if Text String Data | ---

Start of oper-
ation

Note This setting does not exists in CS1L]-CPULIL] CPU Units.

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).

Programming Settings Function Related New
Console address flags and setting’s
Word Bit(s) words effective-

ness
+198 13 0: Not executed in | This setting determines if Data Shift Instruc- | --- Start of oper-

ation

Note This setting does not exists in CS1L]-CPULIL] CPU Units.

Communications Port Number for Background Execution

tions ports 0 to 7
(internal logical
ports)

logical port) that will be used for background
execution.

Programming Settings Function Related New
Console address flags and setting’s
Word Bit(s) words effective-

ness
+198 Oto3 0 to 7: Communica- | The communications port number (internal | --- Start of oper-

ation
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7-1-2-3  FB Communications Instruction Settings
(Settings for OMRON FB Library)

The following PLC Setup settings are used only when using the OMRON FB

Library.
Number of Resends
Programming Settings Function Related New
Console address flags and setting’s
Word Bit(s) words effective-
ness
+200 Oto3 OtoF:0to 15 Set the number of retries for sending com- | A58000 to Start of
Default: 0 mands when executing DeviceNet explicit | A58003 operation
messages or FINS messages within func-
tion blocks.
Note This setting does not exists in CS1L1-CPULIL] CPU Units.
FB Communications Instruction Response Monitoring Time
Programming Settings Function Related New
Console address flags and setting’s
Word Bit(s) words effective-
ness
+201 Oto 15 0001 to FFFF (Unit: | A response timeout occurs when no A581 Start of
0.1s, 0.1 to 6553.5) |response is returned within the time set operation
0000: 2 s here for FINS commands executed within a
function block.
Note This setting does not exists in CS1L]-CPULIL] CPU Units.
DeviceNet Communications Instruction Response Monitoring Time
Programming Settings Function Related New set-
Console address flags and ting’s
Word Bit(s) words effective-
ness
+202 Oto 15 0001 to FFFF (Unit: | A response timeout occurs when no A582 Start of oper-
0.1s, 0.1 to 6553.5) |response is returned within the time set ation
0000: 2 s here for explicit messages commands exe-
cuted within a function block.

Note This setting does not exists in CS1L]-CPULIL] CPU Units.

Note The number of resends and response monitoring time must be set by the user
in the FB communications instructions settings in the PLC Setup, particularly
when using function blocks from the OMRON FB Library to execute FINS
messages or DeviceNet explicit messages communications. The values set in
this PLC Setup for OMRON FB Library will be automatically stored in the
related Auxiliary Area words A580 to A582 and used by the function blocks
from the OMRON FB Library.
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7-1-2-4  Time and Interrupt Settings (CX-Programmer Timings Tab Page)
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Enable Watch Cycle Time Setting

Programming Settings Function Related New
Console address flags and setting’s
Word Bit(s) words effective-

ness
+209 15 0: Default Set to 1 to enable the Watch Cycle Time A40108 Takes effect
1: Bits O to 14 Setting in bits 0 to 14. Leave this setting at 0 | (Cycle Time | at the start of
Default: 0 for a maximum cycle time of 1 s. Too Long operation
Flag) (Can’t be
changed dur-
ing opera-
tion.)
Watch Cycle Time

Programming Settings Function Related New
Console address flags and setting’s
Word Bit(s) words effective-

ness
+209 Oto 14 001 to FAO: 10 to This setting is valid only when bit 15 of 209 | A264 and Takes effect
40,000 ms is setto 1. The Cycle Time Too Long Flag | A265 at the start of
(10-ms units) (A40108) will be turned ON if the cycle time | (Present operation
Default: 001 (1 s) exceeds this setting. Cycle Time) | (can’t be
changed dur-
ing opera-
tion.)
Cycle Time (Minimum Cycle Time)

Programming Settings Function Related New
Console address flags and setting’s
Word Bit(s) words effective-

ness
+208 Oto 15 0001 to 7D00: 1 to | Set to 0001 to 7D0O0 to specify a minimum | --- Takes effect

32,000 ms cycle time. If the cycle time is less than this at the start of
(1-ms units) setting, it will be extended until this time operation
Default: 0000 passes. Leave this setting at 0000 for a vari-
(No minimum) able cycle time. (Can’t be changed during

operation.)

This cycle time will apply to the program

execution cycle when a parallel processing

mode is used.
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Schedule Interrupt Interval

Programming Settings Function Related New
Console address flags and setting’s
Word Bit(s) words effective-

ness
+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.)
Power OFF Detection Time (Power OFF Detection Delay Time)

Programming Settings Function Related New
Console address flags and setting’s
Word Bit(s) words effective-

ness
+225 Oto7 00 to OA: This setting determines how much of a Takes effect
0to 10 ms delay there will be from the detection of a at startup or
(1-ms units) power interruption (approximately 10 to at the start of
Default: 00 25 ms after the AC power supply voltage operation.
drops below 85% of the rated value or DC (Can’t be
power supply voltage drops below 80% of changed dur-
the rated value) to the confirmation of a ing opera-
power interruption. The default setting is 0 tion.)
ms.
When the power OFF interrupt ta