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Notice:

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

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

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

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

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

OMRON Product References

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

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

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

Visual Aids

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

Note Indicates information of particular interest for efficient and convenient opera-
tion of the product.

1,2,3... 1. Indicates lists of one sort or another, such as procedures, checklists, etc.



Unit Versions of CS-series Controller Link Units

Unit Versions

A “unit version” has been introduced to manage CS-series Controller Link Units according to differ-
ences in functionality accompanying upgrades.

Unit Version Notation on Products

The unit version code is provided on the nameplate of the CS-series Controller Link Units for which

unit versions are being managed. This system applies to Controller Link Units with unit version 1.2 or
later.

Example: CS1W-CLK12-V1

X . . Nameplate
CS-series Controller Link Unit

.~ | OMRON CS1W-CLK12-V1

7 CONTROLLER LINK UNIT

Unit version 1.2

T Lot No. 040801 0000 @

S OMRON Corporation MADE IN JAPAN

Confirming Unit Versions with Support Software

CX-Programmer version 5.0 or later can be used to confirm the unit version in the Unit Manufacturing
Information.

1,2,3... 1. Inthe I/O Table Window, right-click on the Controller Link Unit, and then select
Unit Manufacturing Information.
2. The following Unit Manufacturing Information Dialog Box will be displayed.
2|

File Help

— Manufactuiing Detail

Rievision IA—

FLE Revision | EC

Software Revision IEF— IU_

Lot Nurnber IW

Manufacturing ID Indicates the unit version.
Serial Number

H

Uit ¥er.

— Unit Text

There iz no Memory Card installed

CSIH-H-CPUES  [Monitor

Example: In this Unit Manufacturing Information Dialog Box, unit version 1.2 is
displayed. Use this dialog box to confirm the unit version of the Controller Link
Unit that is connected online.
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Using the Unit Version Labels

Unit version labels are provided with the product. These labels can be attached to the front of previous
Controller Link Units to differentiate between Controller Link Units of different unit versions.

Unit Version Notation

The unit versions are indicated in this manual as follows:

Notation in product nameplate

Notation in this manual

Remarks

Ver.1.2 or later after the lot number

CS-series Controller Link Units
with unit version 1.2 or later

Blank after the lot number

Pre-Ver. 1.2 CS-series Controller
Link Units

Information for which no particular
version is specified applies to all
unit versions.

Function Support by Unit Version

Functions

Unit version 2.0

Unit version 1.2

Earlier version
(Pre-Ver. 1.2)

CS1W-CLK13
CS1W-CLK53

CS1W-CLK12-V1
CS1W-CLK52-V1

CS1W-CLK12-V1
CS1W-CLK52-V1

Maximum number of data link
words (data link area for sending/
receiving that is created for a sin-
gle node in a single CPU Unit)

20,000 max. (See note 1.)

12,000 max.

Number of send words per node
(total of area 1 and area 2)

4,000 words max.
(See note 2.)

1,000 words max.

Data Link Area

The same area can be allocated for both Area

The same area cannot

nected to a single CPU Unit

1 and Area 2. be allocated for both
Area 1 and Area 2.
Maximum number of Units con- 8 Units 4 Units

Number of error log records

64 records max.

39 records max.

Note 1.

Use the CX-Net in CX-Programmer version 5.0 or later to set a data link area

in which the number of send and receive words exceeds 12,000 words, or to
set data link tables that allocate the same area for Area 1 and Area 2.

2. Use the CX-Integrator Data Link Setting Tool version 3.2.1.1 or later to set data
link tables with more than 1,000 send words per node. For information on
checking the version number, refer to Checking the CX-Integrator Data Link
Setting Tool Version on page Viii.

Unit Versions and Manufacturing Dates/Lot Numbers

Model

Until July 2004

From August 2004 |

From September 2007

CS1W-CLK12-V1

CS1W-CLK52-V1

Pre-Ver. 1.2

Unit version 1.2

(Lot No. 040801 and later)

CS1W-CLK13

CS1W-CLK53

Unit version 2.0
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Checking the CX-Integrator Data Link Setting Tool Version
1,2,3... 1. Start the CX-Integrator and select Tool - Start Data Link.

:-:;.r.,:NewPrniect - CX-Integrator - [System Overview]

JJ File Edit Yiew Insert Metwork Component |Tools Windows Help

e ER|s 2| ST 'T

Start Routing kable
gk E & 4

T Link, kool
DeviceMet tool
Zonkroller Link tool
Ethermet kool(H)

- Echoback test between PLE nodes
MHewProject
CPS File 3
EDS file 3

2. Inthe Select Network Dialog Box, select 1 Controller Link and click the OK But-

ton.
]

Selected ltem 1 Controller Link,

r v v v

Select a network from the following list

2 SYSMAC LINK

ak. I Cancel |

3. The Data Link Table Setting Tool (Data Link Component) will start. Select Help
- About Datalink Component....

Datalink Component

File Wiew Table Online Options | Help

Zlx] alalal & 2|

Dl&lﬁlnl :llﬂalﬂ Help Conkents

Node FLC <hreals <hreay

Status

"Link Start CH

viii



4. The Version Dialog Box will be displayed. Check the Data Link Component ver-
sion number.

About Datalink Componenk |

Datalink Component

.ﬁﬁg WVergion 3.2.1.0
i Copyright € 1933-2005 OMEOMN Corparation Ah
oLk |

Al rights reserved
Jzing Cx-Server Wersion 3.0

Wwarning: Thiz computer program is protected by copyright lav and
international treatiez. Unauthorized reproduction or distribution of thiz
pragram, of any portion of it, may result in severe civil and criminal penalties,
and will be progecuted to the masimum extent pozzible under the law,

If CX-One version 2.0 or later Support Software is being used with an older ver-
sion of the Data Link Component, use the CX-One automatic update function
to upgrade to the latest version.

© OMRON, 2000

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.






TABLE OF CONTENTS
PRECAUTIONS . ittt ittt ittt eeeeesenseasnansnsss Xxi

1 Intended Audience. . . ... i e xxii
2 General Precautions. . ... ...t e xxii
3 Safety Precautions . . . .. ... ..ot e xXii
4 Operating Environment Precautions ... ...ttt xxiii
5 Applications Precautions. . . . ..o vttt e e XXiV
6 Conformance to EC Directives . .. ...t ut ittt e e e XXVi

SECTION 1
Features and System Configuration ................... 1

L-1 0 OVEIVIEW . ottt e e e e 2
1-2  Specifications and Configurations. . . .......... ...ttt 13
1-3  Selecting Communications Functions . . . ......... . . i 30
1-4  Basic Procedures . ... ...... ..o it 30
1-5  Application Precautions. . . . .. ..ottt 31

SECTION 2

Basic Procedures..........ccciiiiiiiiitinnceeceeses 35
2-1 DataLinks Procedures. . .......... .. 36
2-2  Message Service Procedure. ... ... . 44

SECTION 3
Installationand Wiring ...........cccivviiivennnne.. 47

3-1 Component Names and Functions. . .......... .. .. i 48
3-2 Installation. . .. ..o 59
3-3 0 0ptcal WITING . . o .ot e 63

SECTION 4
Preparations for Communications ...............co.c.. 75

4-1  CS-series Optical Ring Controller Link Units. .. ...... ... .. . ... . i, 76
4-2  CVMI and CV-series Optical Ring Controller Link Units .. ........................ 79

SECTION 5
Data LIinKS ... ovviiiintinteeeeeeeeoescenonsensenseas 85

5-1 What Are Data Links? . . . ... o 86
5-2 Setting Data Links . .. ... ... 94
5-3  Starting and Stopping Data Links . ... ... .. .. . 127
5-4  Checking Data Link Status . .. ...t i e 130

xi



xii

TABLE OF CONTENTS
SECTION 6

MeSSage ServiCe. . ...vvvveeerecenscssnscsenseseesss 141

6-1  INtroducCtion . ... ... ...t
6-2  Selecting Communications Instructions .. ........... .. ...
6-3  Using the Message SeIVICE . . .. .. vttt et et e et
6-4  FINS Commands and Responses. . . . ...
6-5 Commands and Responses for Controller Link Units. .............................
6-6  Response Codes. . ..ottt

SECTION 7
Network Interconnections ........coeeeeeeeeeeceecoses

7-1 What is Network Interconnection? ........... ... ... ittt
7-2  Remote Programming and Monitoring . .. ...ttt
7-3 Routing Tables. . . .. ..o
7-4  Setting Routing Tables. . . .. ...

SECTION 8

142
152
154
160
162
177

185

186
188
190
192

Duplex Communications Units ....................... 199

-1 OVEIVIBW . . .ottt e e e e e e e e e e e
8-2  Duplex Unit System Configuration . . .. ...ttt
8-3  Procedure for Using Duplex Units ... ...... ...ttt
8-4  Precautions for Duplex Systems ... .........o it
8-5 Switching Time for Duplex Units . . ........ ..ot

200
202
204
210
212

8-6  Auxiliary Area Bits/Words and PLC Setup Settings Related to Duplex Communications Units 214

SECTION 9

Communications Timing .........cc0eiiivinnnneeeeees 217

9-1 Communications MeChanism .. ........ ...ttt
9-2  Communications Cycle Time . ........ ... it
9-3 DataLink /O Response Time . . ... ...ttt
9-4  Message Delay TImes .. ... ..ottt e e

SECTION 10

218
221
224
230

Troubleshooting and Maintenance ............ce000... 235

10-1 Troubleshooting Using Indicators . . . .......... ..t
10-2 Status Area and Troubleshooting. . .. ... ... .
10-3 Error Log . . oot e
10-4 Troubleshooting Error Messages. . . ... ov vttt e e e e eeeeas
10-5 Locating and Correcting Cable DiSconnections .. ............c.vueuininnenenenn..
10-6 Troubleshooting for Duplex Communications Units. .. ............................
10-7 Cleaning and InSpection . .. ... ... ... ittt e
10-8 Handling Precautions. . . ... ... ...t e

236
247
260
268
270
284
287
288



TABLE OF CONTENTS

SECTION 11
Adding Nodes and Editing Active Data Link Tables...... 299
11-1 Adding Nodes in Token-ring Mode. .. ... ...ttt 300
11-2 Changing the Data Link Tables with Active Data Links. . ............ ... ... ... ... 303
Appendices
A Memory Areas .. ... ... 309
B Standard Models . .. ... ... e 323
C CS-series Optical Bus Controller Link Units ............. ... . i, 327
D Handlingand Using GICable . . ...... ... . et ee e 333

INdeX. . oviriieineeeeeeeeeeeeneeseesensensnnnnees 337

ReViSiOnHiStOry............“..‘..‘..“.“........ 341

xiii



xiv



About this Manual:

This manual describes the installation, setup, and operation of the CS1W-CLK13, CS1W-CLK12-V1,
CVM1-CLK12, CS1W-CLK53, CS1W-CLK52-V1, and CVM1-CLK52 Optical Ring Controller Link Units
for CS-series, CVM1, and CV-series PLCs and includes the sections described below. The Controller
Link Units are used to connect these PLCs to an Optical Ring Controller Link Network. The following
three manuals are related to application of the Controller Link Network.

Name Contents Cat. No.
(suffixes omitted)
CS1W-CLK13, CS1W-CLK12-V1, Installation, setup, and operating procedures for the | W370
CVM1-CLK12, CS1W-CLK53, Optical Ring Controller Link Units. Controller Link
CS1W-CLK52-V1, CVM1-CLK52 Units are used to connect C200HX/HG/HE CV-
Optical Ring Controller Link Units series, and CS1-series PCs to a Controller Link Net-
Operation Manual (this manual) work.

3G8F5-CLK11-E, 3G8F5-CLK21-E | Installation, setup, and operating procedures for W307
Controller Link Support Boards for | Controller Link Support Boards for ISA bus connec-

ISA Bus tions. Controller Link Support Boards are used to
Operation Manual connect IBM PC/ATs or compatibles to a Controller
Link Network.
C200HW-ZW3AT2-E-V2 Installation and operating procedures for the Con- W369

Controller Link Support Software troller Link Support Software. The Controller Link
; Support Software enables manually set data links
Operation Manual and other procedures for a Controller Link Network.

3G8F7-CLK13-E, 3G8F7-CLK12- Operating procedures for Controller Link Support W383

EV1, 3G8F7-CLK53-E, 3G8F7- Boards for PCI bus connections. Controller Link
CLK52-EV1, 3G8F7-CLK23-E, Support Boards are used to connect IBM PC/ATs or
3G8F7-CLK21-EV1 compatibles to a Controller Link Network.

Controller Link Support Boards for

PCI Bus

Operation Manual

Please read this manual and related manuals carefully and be sure you understand the information
provided before attempting to install and operate a Controller Link Unit.

Precautions provides general precautions for using the Controller Link Units and related devices.

Section 1 provides basic information on Controller Link Networks, and gives the reader an overview of
what Controller Link Networks can do and how best to use them.

Section 2 describes the basic procedures for using the Controller Link Unit. The settings required for
each of the functions are also explained briefly. For more details, refer to the subsequent sections on
individual functions.

Section 3 explains how to install a Controller Link Unit onto a CPU Backplane and how to wire the
Controller Link Network.

Section 4 describes the settings required for starting communications. These basic settings are
required both for data links and the message service. Carry out the settings described here before
turning ON power to the Controller Link Unit.

Section 5 describes how to use data links in a Controller Link Network. Refer to Section 2 Basic Pro-
cedures for an outline of data link application.

Section 6 explains how to use the message service provided by a Controller Link Unit. It also explains
the FINS commands and responses supported by Controller Link Units and those supported by CS-
series, CVM1 and CV-series PLCs.

Section 7 describes the methods used to connect multiple networks through CS-series, CVM1, and
CV-series PLCs. The section also describes remote programming and monitoring with Programming
Devices.

Section 8 describes the duplex function for Communications Units. It also provides setting methods
using the CX-Programmer and precautions for using Communications Units in duplex operation. Read
this section thoroughly and be sure that you understand the contents before using Communications
Units in duplex operation.

Section 9 explains details on Controller Link Network communications. Refer to this section for net-
work communications that require accurate communications timing.

Section 10 provides information on troubleshooting errors that occur during Controller Link Unit oper-
ation, as well as daily inspection, cleaning, and other maintenance procedures.
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Section 11 describes the methods used to add nodes to the Controller Link Network and change data
link tables while the data links are active without turning OFF the power to the PLC in the existing net-
work.

Appendix A provides a list of standard OMRON products related to Controller Link Networks,
Appendix B provides easy reference to the CPU Unit memory areas related to Controller Link Net-
works, Appendix C provides information on CS-series Optical Bus Controller Link Units
(production to be discontinued), and Appendix D provides information on handling Optical Fiber
Cables.

&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.

xvi




Read and Understand this Manual

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

Warranty and Limitations of Liability

WARRANTY

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

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

LIMITATIONS OF LIABILITY

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

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

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

SUITABILITY FOR USE

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

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

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

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

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

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

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

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

PROGRAMMABLE PRODUCTS

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

CHANGE IN SPECIFICATIONS

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

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

DIMENSIONS AND WEIGHTS

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

PERFORMANCE DATA

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

ERRORS AND OMISSIONS

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

This section provides general precautions for using the Controller Link Unit and related devices.

The information contained in this section is important for the safe and reliable application of the Controller
Link Unit. You must read this section and understand the information contained before attempting to set up or
operate a Controller Link Unit.
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Safety Precautions .........

Operating Environment Precautions. . . ......... ... .. oo,

Applications Precautions . . ..

Conformance to EC Directives
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Intended Audience

1

2

3

xxii

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.

General Precautions

/\ WARNING

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 OMRON
PLCs and related devices. Be sure to read this manual before attempting to
use the software and keep this manual close at hand for reference during
operation.

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.

Safety Precautions

/\ WARNING

/\ WARNING

/\ WARNING

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

Do not touch any of the terminals or terminal blocks while the power is being
supplied. 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.



Operating Environment Precautions 4

* 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.

&Caution 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.

&Caution 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.

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

&Caution When connecting the PC to a personal computer or other peripheral device,
either ground the 0-V side of the PC or do not ground the PC at all. Although
some grounding methods short the 24-V side, as shown in the following dia-
gram, never do so with the PC.

INCORRECT Grounding: Shorting the 24-V side of the Power Supply

Non-isolated DC
power supply
24V & 4
Backup power
supply e—
T ov ] ov ) g oV
FG FG
-
Z Controller Link Unit CPU Unit Peripheral device 7

4 Operating Environment Precautions

&Caution 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.
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Applications Precautions 5

e Locations subject to shock or vibration.

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

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

* Locations subject to possible exposure to radioactivity.

* Locations close to power supplies.

&Caution When using a Controller Link Unit for utility systems (electric, gas, or water),
always use Optical Ring Mode with Duplex Controller Link Units, and provide
necessary fail-safe systems.

&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 Applications Precautions

Observe the following precautions when using the Controller Link Unit.

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

* Always ground the system to 100 Q or less when installing the system to
protect against electrical shock.

* Always turn OFF the power supply or the backup power supply to the PLC
or the computer before attempting any of the following. (Online Unit
replacement is possible for the CS1W-CLK13, CS1W-CLK12-V1, CS1W-
CLK53, and CS1W-CLK52-V1.) Performing any of the following with the
power supply turned ON may lead to electrical shock:

* Installing or removing the Controller Link Unit.

* Assembling the Units.

* Setting DIP or rotary switches.

» Connecting or disconnecting any cables or wiring.
e Connecting or disconnecting any connectors.

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

* 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.
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Applications Precautions

5

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

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

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

» Separate the Unit from equipment that generates strong high-frequency
noise.

» 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.

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

e Do not drop the Unit and do not subject it to abnormal vibration or shock
to the Unit.

* Be sure that all the mounting screws, terminal screws, and cable connec-
tor 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.

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

* Wire all connections correctly.

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

* Be sure that the communications cable connectors and other items with
locking devices are properly locked into place. Improper locking may
result in malfunction.

* Use special packing box when transporting the Controller Link Unit. Han-
dle the product carefully so that no excessive vibration or impact is
applied to the product during transportation.

* 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.
e Changing the present value of any word or any set value in memory.

* Inappropriate settings in data link tables or routing tables can cause unex-
pected system operation. Always check table settings before starting
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operation, and always test the settings in trial operation before starting or
stopping the data links in actual operation.

* CPU Bus Units will be automatically restarted when routing tables are
transferred from a Programming Device to the CPU Unit. Resetting is
required to use the new tables. Confirm that restarting the CPU Bus Units
will not adversely affect system operation before transferring routing
tables.

* Observe the following precautions when wiring the communications cable
or backup power supply cables.

* Separate the cables from the power lines or high-tension lines.
* Do not bend the cables.

¢ Do not pull on the cables.

* Do not place heavy objects on top of the cables.

* Route cables inside conduits.

* Before touching the Unit, be sure to first touch a grounded metallic object
in order to discharge any static build-up.

Conformance to EC Directives

Note

1,2,3...

The Controller Link Units conform to EMC Directives as follows:

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 (Electro-Magnetic Compatibility) standards are as follows:

EMS (Electro-Magnetic Susceptibility): EN61131-2 for CVM1 and CV Series
EN61000-6-2 for CS Series
EMI (Electro-Magnetic Interference): EN61000-6-4
(Radiated emission: 10-m regulations)

The Controller Link Units that comply with EC Directives (CVM1-CLK12,
CVM1-CLK52, CS1W-CLK11, CS1W-CLK13, CS1W-CLK12-V1, CS1W-
CLK53, and CS1W-CLK52-V1) must be installed as follows:

1. The Controller Link Units are designed for installation inside control pan-
els. All Controller Link Units must be installed within control panels. Use
the following or equivalent control panels: CVM1-CLK12/52: SA20-614 by
NITTO Electric Words, Ltd., CS1W-CLK11/13/12-V1/53/52-V1: SA20-712
by NITTO Electric Words, Ltd.

2. Use reinforced insulation or double insulation for the DC power supplies
used for the communications power supply and I/O power supplies.

3. The Controller Link Units that comply with EC Directives also conform to
the Common Emission Standard (EN61000-6-4). Radiated emission char-
acteristics (10-m regulations) may vary depending on the configuration of
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the control panel used, other devices connected to the control panel, wir-
ing, and other conditions. You must therefore confirm that the overall ma-
chine or equipment complies with EC Directives.

4. The Controller Link Units conform to the Emission Standard (EN61000-6-
2) for EMS but, depending on the backup power supply used, they may not
conform to the standard for immunity to surges (IEC61000-4-5). In order to
ensure conformance, either use an OMRON S82K-series power supply,
which is the recommended backup power supply, or take surge counter-
measures at the primary side.
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SECTION 1
Features and System Configuration

This section provides basic information on Controller Link Networks, and gives the reader an overview of what Controller
Link Networks can do and how best to use them.
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1-1  Overview
1-1-1  What Is the Controller Link?

Wired System
(Twisted-pair Cable)

CQM1H-CLK21

The Controller Link is an FA network that can send and receive large data
packets flexibly and easily among the OMRON C200HX/HG/HE Programma-
ble Controllers (PLCs), CS-series PLCs, CVM1 PLCs, CV-series PLCs, and
IBM PC/AT or compatible computers.

The Controller Link supports data links that enable data sharing and a mes-
sage service that enables sending and receiving data when required. Data
link areas can be freely set to create a flexible data link system and effectively
use data areas.

High-volume data transmissions at high speed enable construction of a wide
range of networks, from low-level systems to high.

A Controller Link Network can be connected by either shielded twisted-pair
cable or fiber-optic cable. For details on networks using twisted-pair cable
(i.e., Wired Systems), refer to the Controller Link Unit Operation Manual
(W309).

The functions of a Controller Link Network are outlined below.

| Controller Link If—| Data link ITl Manual settings |

7' Automatic settings |

—' Message service |T| SEND/RECYV instructions |

*l CMND instruction |

—' RAS functions Iffl Status area function

7' Polling node backup

|
*l Error log function |
|
|

7| Node bypass function

— Transmission path
duplication*1

—| Disconnect detection and
notification*1

I Node connection
configuration data reading*?

Duplex operation*2 |

*1: In token-ring mode only.
*2: CS1W-CLK13, CS1W-CLK12-V1,
CS1W-CLK53, and CS1W-CLK52-V1 only.

Wired Systems are supported by CS-series, C200HX/HG/HE, CVM1, and CV-
series PLCs.

CS1W-CLK21 C200HW-CLK21  CVM1-CLK21  IBMPC/AT or
Controller Link Unit Controller Link Unit Controller Link Unit Controller Link Unit compatible computer Computer

CQM1H- CS-series C200HX/HG/[ GVM1 or
series PLC PLC HE PLC CV-series PLC
c
P
u B
/\ < /\ -
Twisted-pair cable 3G8F5-CLK21-EV1  3G8F7-CLK21-EV1
Controller Link Controller Link

ISA Support Board ~ PCI Support Board
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Optical Bus or Optical Optical Systems are supported by CS-series, CVM1, and CV-series PLCs.
Ring System (H-PCF .
Cable) Token-ring Mode
CS1W-CLK12-V1 CVM1-CLK12
Controller Link Unit Controller Link Unit
(Token-ring mode) (Token-ring mode)
CVM1 or
CS-series PLC CV-series
* PLC Computer

coo

A

H-PCF Optical Fiber Cable

(ring connection) :
\/ \/_/ 3G8F7-CLK12-EV1

Controller Link

Backup power
supply (24 VDC)

1

lg S PCI Support Board
v u (Token ring mode)
CS-series PLC \ CVM1 or \
CV-series
CS1W-CLK12-V1 PLC  cvMmi-CLK12
Controller Link Unit Controller Link Unit
(Token-ring mode) (Token-ring mode)

Token-ring Mode in a CS1D System with Duplex Controller Link Units

CS1W-CLK12-V1 CVM1-CLK12
Controller Link Unit Controller Link Unit
(Token-ring Mode) (Token-ring Mode)
CS1D PLC % /
(Simplex System) CVM1 or CV-series PLC
e A - Computer
P P
u H-PCF Optical +— |U
Fiber Cable
(ring connection)

Backup
power supply
(24 VDC)

Controller Link
PCI Support Board
(Token-ring mode)

cToo
cToo

|/
\/\/ | 3G8F7-CLK12-EV1
c
P
U

\

CS1D PLC CS1DPLC
(Duplex System) (Simplex System)

CS1W-CLK12-V1 CS1W-CLK12-V1
Controller Link Unit Controller Link Unit
(Token-ring mode) (Token-ring mode)

Token-bus Mode

CS1W-CLK12-V1 CVM1-CLK12
Controller Link Unit  CS1W-CLK11 Controller Link Unit  |BM PC/AT or
(Token-bus mode) ~ Controller Link Unit  (Token-bus mode) ~ compatible computer  Computer

CVM1 or
CV-series
PLC

CS-series PLC / CS-series PLC

]
P 2 2
U % "
H-PCF Optical Fiber Cable 3G8F5-CLK11 3G8F7-CLK12-EV1
Backu ower (daisy-chain connection) Controller Link Controller Link
supplyp(§4 VDC) ISA Support Board PCI Support Board
(Token-bus mode)
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Optical Bus or Optical

Optical Systems are supported by CS-series, CVM1, and CV-series PLCs.
Ring System (Gl Cable)

Token-ring Mode

CS1W-CLK52-V1 CVM1-CLK52
Controller Link Unit Controller Link Unit
(Token-ring mode) (Token-ring mode)
8VM1 or
-seri V-series
CS-series PLC PLC

Computer

L

cuo

cTuTuo

Gl Optical Fiber Cable

Backup power (ring connection)

supply (24 VDC)

3G8F7-CLK52-EV1

c Controller Link
P PCI Support Board
u (Token ring mode)
CS-series PLC CVM1 or
CV-series
PLC
CS1W-CLK52-V1 CVM1-CLK52

Controller Link Unit

S Controller Link Unit
(Token-ring mode)

(Token-ring mode)
Token-ring Mode in a CS1D System with Duplex Controller Link Units
CS1W-CLK52-V1

Controller Link Unit
(Token-ring Mode)

CVM1-CLK52
Controller Link Unit
(Token-ring Mode)

CS1D PLC
(Simplex System) CVM1 or CV-series PLC
T T
c c Computer
P P
U v U D
Gl Optical Fiber Cable
Backup (ring connection)
power supply
(24 VDC)

Controller Link PCI
Support Board
(Token-ring mode)

cToo
cToo

|/
\VAVAR 3G8F7-CLK52-EVA
(e}
P
U

\

CS1D PLC CS1D PLC
(Duplex System) (Simplex System)

CS1W-CLK52-V1 CS1W-CLK52-V1
Controller Link Unit Controller Link Unit
(Token-ring Mode) (Token-ring Mode)

Token-bus Mode

CS1W-CLK52-V1 CS1W-CLK52 ~ CVM1-CLK52
Controller Link Unit ~ Controller Link Unit  Controller Link Unit Computer
(Token-bus mode) (Token-bus mode)  (Token-bus mode) P

) CVM1 or
CS-series PLC CS-series PLC CV-series PLC

\ Al

cCToo
cCToo

Gl Optical Fiber Cable 3G8F7-CLK52-EV1
(daisy-chain connection) Controller Link

Backup power PCI Support Board

supply (24 VDC) (Token-bus mode)
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Data Links

Automatic Setting

Manual Setting

Message Service

SEND/RECV

Data links allow the constant sharing of data in predetermined data areas
between nodes, between PLCs, or between a PLC and an IBM PC/AT or com-
patible computer on the network. Data links do not require the use of commu-
nications programs on the PLC (CPU Unit) or IBM PC/AT or compatible
computer. Data written in the send area of the local node will be automatically
sent to the receive area of other nodes.

The I/O area (CIO area), link area (LR area), data memory area (DM area),
and extended data memory area (EM area) can be freely set in the send or
receive area. (The area used for sending or receiving data using the data link
function is called “data link area.”)

The data link area can be set automatically or manually.

Controller Link Unit

PLC | PLC PLC
\J

— —
-— -

cUuo

[envi@

i \ | \
/ H \ H \

Constant data exchange (sharing)

Used for simple data link processing. Data link can be performed by simply
setting parameters in the DM area of the PLC.

Send data size per node is the same for all nodes. All nodes participating in
the data link share the same data.

Used for flexible data link processing depending on each system.

Using the Controller Link Support Software, individual data link tables can be
set for each node and the data link area can be freely allocated for each node.
Send data size per node can be freely set. It is also possible to set nodes for
only send or receive data. With the Controller Link Unit, the data link can be
set to receive only a part of the data link area of other nodes.

This function controls data transmission with particular nodes, reading or writ-
ing of status data, changing of operation modes, etc., by executing communi-
cations instructions on a program. The communications instructions include
SEND/RECYV instructions for data transmission and CMND instructions for
issuing various commands.

Controller Link Unit

PLC PLC | PLC
C tc C
Pl P| — P
U U U
I Data transmission (under certain conditions)
as required
I Communications instruction

User program

The SEND or RECV instruction sends or receives data in an area of a particu-
lar node.
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CMND

RAS

Status Area

Error Log

Node Bypass

The SEND instruction sends data from an area of the local node and writes to
an area in the designated node.

The RECV instruction requests the designated node to send area data and
writes the data to the local node.

The CMND instruction issues a command to read or write data of other
nodes, control, or read error logs. With the Controller Link Unit, OMRON’s
command protocol called “FINS commands” is used.

RAS performs real-time monitoring of the network status. If an error occurs in
the network, RAS records and displays the time and contents of the error.

Data Link Status Area
When the data link function is used, the data link status is reflected in the data
link status area of the PLC.

Network Status Area Other than the Data Link
The network status such as the state of node participation is reflected in the
status area of the PLC.

Controller Link Unit Controller Link Unit

T~ CPU Unit 7T CPU Unit

= L
A\ X

Status Area
e Data link status
e Status other than the data link

The error log function records contents (codes) and times of errors that occur
in the network into the RAM or EEPROM, up to the maximum of 64 errors
(See note.).

The recorded errors can be read using the Controller Link Support Software
or the message service function.

Controller Link Unit Controller Link Unit

T~ CS-series T~ CVM1, CV-
CPU Unit series CPU

ﬂ Unit
/\ /\
\/

Error log table

Note The number of error log records depends on the model. For details,
refer to 10-3 Error Log.

Data communications can be continued by bypassing the node, even when a
node in the communications line malfunctions or the PLC or IBM PC/AT or
compatible computer power supply is turned OFF. This prevents the whole
network system from being affected by a node malfunction or power interrup-
tion.

To use the bypass node function, backup power must be supplied to the Con-
troller Link Unit/Support Board.
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Transmission Path
Duplication

Disconnect Detection and
Notification

Node Connection
Configuration Data
Reading

Duplex Units

1-1-2 Features

Data Links

Optical transmission path

V.V e

CLK [ 1 CLK [T CLK 1 ClK
PLC PLC PLC

1~ |BM PC/AT or
compatible computer

Power interruption

Backup
power supply

(24 VDC)

In the token-ring mode in an Optical Ring System (H-PCF cable or Gl cable),
data transmission will be unaffected even by a cable or connector break at
one location in the ring connection. With the fiber-optic cable wired in a ring
shape, a break at one point will simply cause the transmission to be routed in
the other path.

Even with transmission path duplication, the network will be broken if discon-
nections occur in two or more places. In the token-ring mode in an Optical
Ring System (H-PCF cable or Gl cable), the location of a disconnection can
be detected and can be identified by means of the status display for all nodes.
This function can be used to prevent system crashes in advance, by perform-
ing maintenance when a disconnection occurs at one place.

In the token-ring mode in an Optical Ring System (H-PCF cable or Gl cable),
connection data can be read for all of the nodes configured in the network.
The information that can be read includes the order in which the nodes are
connected and which of two optical connectors is connected to which node.
Special support software (Controller Link Support Software, Ver. 2.00 or later)
is required in order to read the node connection configuration data.

By mounting the CS1W-CLK13, CS1W-CLK12-V1, CS1W-CLK53, or CS1W-
CLK52-V1 to a CS1D PLC, Controller Link Units can be used in duplex opera-
tion. If an error occurs at the active Controller Link Unit, the standby Controller
Link Unit will take over operation, and communications operation will continue.
Also, Controller Link Units with errors can be replaced without turning OFF
the power (i.e., online replacement).

Same unit number,

Same unit number,
same node address

same node address

PS: CS1D Power Supply Unit
CPU: CS1D CPU Unit

CS1D CS1D

T T
clc|c|p|c|r]|P clclc|o|c|er|P J
Lic|{p|rP|P|s|s LIL|P|P|P|s|s| DPL: DuplexUnit
K{KjufL]|U K|IK|u|fL|U CLK: CS1W-CLK13/12-V1 or CS1W-

CLK53/52-V1 Controller Link Unit

(The standby Unit is shaded.)

/NN

H-PCF cable or Gl cable (ring connection)

The Controller Link Network has the following features to meet the various
requirements of FA sites.

Flexible and efficient data links can be created for large capacities of data as
listed below.

Number of send words per node
CS1W-CLK13 and CS1W-CLK53: 4,000 words max.
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Message Service

All other Units: 1,000 words max.

Number of send and receive words per hode

CS-series PLCs (Unit Ver. 1.2 or later): 20,000 words max.
Pre-Ver. 1.2: 12,000 words max.

CVM1, CV-series PLCs: 8,000 words max.

Personal computer with PCI Board: 62,000 words max.

Data links can be automatically set, or they can be set by the user to freely
change the sizes of the data areas used. A data link can also be created so
that one node receives only part of the data sent from another node. This
function enables users to receive only the required data, thereby increasing
data link efficiency.

The message service can send and receive up to 2,012 bytes of data (includ-
ing the FINS header), allowing high volumes of data to be sent and received
without having to split it up.

Twisted-pair Cable or Optical Fiber Cable Connection

The Controller Link Units can be connected to the network using either
shielded twisted-pair cable, H-PCF fiber-optic cable, or Gl fiber-optic cable.
Select the system that suits your application.

Features of Optical Fiber Cable

Optical Fiber Cable has superior noise resistance, so this system can provide
highly reliable communications even in very noisy conditions. The fiber-optic
cable allows long-distance and large-scale networks.

With H-PCF fiber-optic cable, the communications distance can be up to
20 km in total (1 km max. between nodes). With Gl fiber-optic cable, the com-
munications distance can be up to 30 km in total (2 km max. between nodes).

Once the Optical Fiber Cable has been fitted with special connectors, the
cables can be easily connected or disconnected.

Features of Twisted-pair Cable

Twisted-pair cable is easy to connect and maintain. The cable can be pro-
cessed much more easily than coaxial or fiber-optic cable, thereby reducing
the cost of tools and assembly time.

Connections are made to a terminal block on the Controller Link Unit and to a
special connector on the Controller Link Support Board for easy system
assembly and modification.

The network is equipped with the required terminating resistance built into the

Units allowing the terminating resistance to be easily set at both ends of the
network using a simple switch.

Compatibility with Different Node Configurations

The following Controller Link Units and Controller Link Boards are available
for communications between different models.
Optical Ring System (H-PCF Cable)

* Controller Link Units for CS-series Programmable Controllers

* Controller Link Units for CVYM1 and CV-series Programmable Control-
lers

 Controller Link Boards for personal computers with PCI bus
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Optical Ring System (Gl Cable)
* Controller Link Units for CS-series Programmable Controllers

* Controller Link Units for CVM1 and CV-series Programmable Control-
lers

* Controller Link Boards for personal computers with PCI bus
Optical Bus System

* Controller Link Units for CS-series Programmable Controllers

e Controller Link Boards for personal computers with ISA bus

Flexible Inter-network Connections

Note

Improved Error Handling

The Controller Link Network can connect to other networks (Ethernet, SYS-
MAC NET, SYSMAC LINK, and another Controller Link network) via CVM1,
CV-series, or CS-series PLCs. By installing a Communications Unit for the
Ethernet, SYSMAC NET or SYSMAC LINK on the same CS-series or CV
series-PLC as a Controller Link Unit, a message service can be created with
nodes in interconnected networks through the CVM1 or CV-series PLC. Up to
eight network levels are possible.

CS-series PLC cannot be installed on SYSMAC NET and SYSMAC LINK net-
works.

The programming and monitoring of other PLCs on the network can be con-
ducted from Programming Devices connected to the PLC’s CPU Unit. Inter-
network connections are possible in this case also and can cover up to eight
network levels.

Use a CS-series CPU Unit with unit version 2.0 or later and CX-Programmer
Ver. 4.0 or later to enable internetwork connections for up to eight networks.

An error log enables quick handling of errors by recording the time the error
occurred and error details. The current Controller Link Unit and Support
Board status are also available, as are the data link and network status.

When an error occurs in the polling node that controls the Controller Link Net-
work, another node automatically becomes the polling node. This prevents an
error at a single node from influencing other nodes on the network, achieving
a highly reliable system.

In the token-ring mode in an Optical Ring System (H-PCF or Gl cable), data
transmission will be unaffected even by a cable or connector break at one
location in the ring connection. Also, with the disconnect detection and notifi-
cation function, the location of a disconnection can be checked, making it pos-
sible to prevent system crashes in advance by facilitating inspection and
maintenance.

Greater Reliability with Duplex Communications Units System

Note

By mounting the CS1W-CLK13, CS1W-CLK12-V1, CS1W-CLK53, or CS1W-
CLK52-V1 to a CS1D PLC (see note 1), Controller Link Units can be used in
duplex operation. The settings for duplex operation can be performed easily.

If an error occurs at the active Controller Link Unit, the standby Controller Link
Unit will take over operation, and communications operation will continue.

1. Controller Link Units can be used in duplex operation only in CS1D Sys-
tems with CS1D CPU Units mounted to Duplex Backplanes. (Duplex oper-
ation is possible for either duplex or simplex systems.) For details on the
CS1D, refer to the CS-series Duplex System Operation Manual (W405).
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Note

Duplex settings for Controller Link Units can be performed with CX-Pro-
grammer Ver. 3.0 or later.

2. Active/standby switchover will take place when the following errors occur
at the active Controller Link Unit.

* EEPROM error

e Error in the communications controller’s transmitter
e Hardware error in the communications controller

* Watchdog timer error

Using token-ring mode allows transmission path duplication. This means that
communications are not affected if there is a cable or connector disconnection
at one point in the network. Also, the location of a disconnection can be iden-
tified by the disconnect detection and notification function (supported by exist-
ing models), allowing maintenance to be performed quickly and system
failures to be prevented.

Used in combination with token-ring mode, Duplex Communications Units
allow the creation of communications systems with greater reliability. It is pos-
sible to use Duplex Communications Units in token-bus mode, but when an
active/standby switchover occurs because of an error in the active Controller
Link Unit, or when Units are replaced online, because the system does not
have duplex transmission paths, the network is split into two. Therefore, use
Controller Link Units in token-ring mode.

When using the CS1D System in token-ring mode, if an error occurs at a
Communications Unit (Controller Link Unit), the online replacement function
(see note) allows the Unit to be replaced without stopping system operation or
communications for the whole network. In particular, if the Unit is used in
duplex operation, the other Unit switches to active mode and quickly joins the
network, minimizing the influence on communications.

The online replacement function is a function that allows Units in CS1D Sys-
tems to be replaced without turning OFF the power for the whole PLC. It can
be executed only from a Programming Console.
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Data Link Settings
and Changes Made

Easy

Automatic Data Link
Creation with 1:N
Allocations

Two Controller Link Units that are used in duplex operation are treated as just
one node in the Controller Link Network and can be used in the same way as
pre-version 1 models (i.e., without “-V1” at the end of the model number). The
operating status of the active Controller Link Unit is constantly stored in the
standby Controller Link Unit and so operation continues smoothly if there is an
active/standby switchover between the Units.

Set to same unit Set tg samg unit
number and same number and same :
node address node address PS:  Power Supply Unit
CPU: CPU Unit
DPL: Duplex Unit
CLK: Controller Link Unit
T T [ Standby Controller Link Unit
CS1D cl|c|c|p|c|p]|P %S{,L?excccocpp y
(Duplex System) [L|L|P|P|P|S|S L{L|{pP|P|P]|S]|s
K|K|u|L|u System) |k |[K|u]|L|uU

/N

H-PCF cable or Gl cable (ring connection)

\
@
L
K

CS1D PLC other than
(Simplex System) CS1D

xrO

Empty

-oo

cToo
w

w7

cToo
w

L_xv—o

Set to same unit
number and same
node address

Applicable Models:

* CS1W-CLK12-V1 and CS1W-CLK52-V1 Controller Link Units with lot
numbers 0306 IL]_[ L] or later (manufactured after May, 2003).

* CS1W-CLK13/53
* 3G8F7-CLK13/12-V1/53/52-V1

Overview

It is possible to perform unequal 1:N allocations of data between nodes with
automatic data link creation. This makes it easy to perform data links that for-
merly required the user to manually edit data link parameters.

The following four automatic data link creation patterns can be used:
* Equality layout (the previous pattern)
* 1:N allocation, common type
* 1:N allocation, 1 to 1 type
* 1:N allocation, chain type

Method

Allocation addresses and sizes are all specified using the Automatic Data Link
Creation Parameters (D30000 x Unit No. + 12 to 20) in the DM parameters
area. These values can be set using the CX-Net in CX-Programmer version
3.2 or later.

Objective
This function is effective in applications that collect data from slave PLCs into
a master PLC.

11
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Manually Created Data
Link Table Changes
during Data Link
Operation

Note

12

Restrictions

Automatic data link creation with 1:N allocations cannot be performed if ver-
sion-1 models and pre-version-1 models are used together in the same net-
work.

Applicable Models:

e CS1W-CLK12-V1 and CS1W-CLK52-V1 Controller Link Units with lot
numbers 0306 1L1_[ICICIC] or later (manufactured after May, 2003).
e CS1W-CLK13/53

* 3G8F7-CLK13/12-V1/53/52-V1

Overview

It is possible to modify a manually created data link table while data links are
running.

This is possible only with manually created data link tables. Any attempt to
change automatically created data link tables when data links are running will
fail and an error message will be displayed saying that the tables cannot be
edited during data link operation.

Method

This function can be set using the CX-Net in CX-Programmer version 3.2 or
later.

Objectives
* In systems that operate non-stop and cannot be turned OFF, this function
makes it possible to change data link tables to accommodate the addition
of new nodes and to transfer data link tables without having to stop manu-
ally set data link communications.

* If this function is combined with the use of token-ring mode to add net-
work nodes, it becomes possible to construct systems of greater flexibility.

Operation
When a node is being modified online, this function temporarily stops refresh-
ing of data link data until modifications have been completed.

Nodes will participate in data links after changes to the data link table have
been completed.



Specifications and Configurations

Section 1-2

1-2 Specifications and Configurations

1-2-1 System Configuration

A single Controller Link Network is configured as shown in the following dia-

gram.

Optical Bus or Optical Ring System (H-PCF Cable)
Token-ring Mode

CS1W-CLK12-V1
Controller Link Unit
(Token-ring mode)

CS-series PLC

CVM1 or
CV-series

CVM1-CLK12
Controller Link Unit
(Token-ring mode)

PLC/

o]

Computer

[

CS-series PLC \

Backup power H-PCF Optical Fiber Cable
supply (24 VDC) ( (ring connection)

CVM1 or

CV-series PLC\

CS1W-CLK12-V1
Controller Link Unit
(Token-ring mode)

CVM1-CLK12

3G8F7-CLK12-EV1
Controller Link

PCI Support Board
(Token ring mode)

Controller Link Unit
(Token-ring mode)

Token-ring Mode in CS1D System with Duplex Controller Link Units

CS1W-CLK12-V1
Controller Link Unit
(Token-ring Mode)

CS1D PLC
(Simplex System)

i

cUuo

CVM1-CLK12

Controller Link Unit

(Token-ring Mode)

CVM1 or CV-series PLC /

i

cUuo

H-PCF Optical Fiber Cable

Backup
power supply
(24 VDC)

(ring connection)

Computer

L

DY,

cToTo

\

cTovo

CS1D PLC
(Duplex System)

CS1W-CLK12-V1
Controller Link Unit
(Token-ring Mode)

CS1D PL

C
(Simplex System)N

CS1W-CLK12-V1
Controller Link Unit
(Token-ring Mode)

3G8F7-CLK12-EV1
Controller Link

PCI Support Board
(Token-ring mode)

Units can be used in duplex operation only when the new version-1 Controller
Link Units are mounted on a CS1D PLC. Either a CS1D Duplex System or
CS1D Simplex System allows duplex operation of Communications Units.

Controller Link Networks can include both nodes with Units used in duplex

operation (new models) and nodes without Units used in duplex operation
(new models and/or existing models) as well as CVM1 and CV-series Control-

ler Link Units.
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CS1W-CLK12-V1
Controller Link Un
(Token-bus mode)

CS-series PLC

/ CS-series PLC

Token-bus Mode

CVM1-CLK12
Controller Link Unit
(Token-bus mode)

CVM1 or
CV-series PLC

it CS1W-CLK11
Controller Link Unit

cCToo

cCToo

IBM PC/AT or
compatible computer

Computer

L)

L)

/\

AN

Backup power
supply (24 VDC)

H-PCF Optical Fiber Cable
(daisy-chain connection)

3G8F5-CLK11
Controller Link
ISA Support Board

3G8F7-CLK12-EV1
Controller Link
PCI Support Board

(Token bus mode)

Optical Bus or Optical Ring System (Gl Cable)
Token-ring Mode

CVM1-CLK52
Controller Link Unit
(Token-ring mode)

CVM1 or
CV-series PLC

CS1W-CLK52-V1
Controller Link Unit
(Token-ring mode)

CS-series PLC /

Computer
c
P
U D
Backup power { Gl Optical Fiber Cable
supply (24 VDC) (ring connection)
3G8F7-CLK52-EV1
c c Controller Link
5 5 PCI Support Board
(Token ring mode)
CS-series PLC CVM1 or
CV-series PLC
CS1W-CLK52-V1 CVM1-CLK52

Controller Link Unit

Controller Link Unit
(Token-ring mode)

(Token-ring mode)

Token-ring Mode in a CS1D System with Duplex Controller Link Units

CS1W-CLK52-V1
Controller Link Unit
(Token-ring Mode)

CVM1-CLK52
Controller Link Unit
(Token-ring Mode)

CS1D PLC
(Simplex System) CVM1 or CV-series PLC
T T
c c Computer
P P
U v U D
Gl Optical Fiber Cable
Backup (ring connection)
power supply
(24 VDC) /
\\/\/ 3G8F7-CLK52-EV1
Controller Link
PCI Support Board

(Token-ring mode)

cTUowo
cUoo

\
CS1D PL

C
(Duplex System)

CS1W-CLK52-V1
Controller Link Unit
(Token-ring Mode)

CS1D PLC
(Simplex System)

CS1W-CLK52-V1
Controller Link Unit
(Token-ring Mode)
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1-2-2 Models

Units can be used in duplex operation only when the new version-1 Controller
Link Units are mounted on a CS1D PLC. Either a CS1D Duplex System or a
CS1D Simplex System allows duplex operation of Units.

Controller Link Networks can include both nodes with Units used in duplex
operation (new models) and nodes without Units used in duplex operation
(new models and/or existing models) as well as CVM1 and CV-series Control-

ler Link Units.

Token-bus Mode
CS1W-CLK52-V1

Controller Link Unit

(Token-bus mode)

CS1W-CLK52

Controller Link Unit

(Token-bus mode)

CS-series PLC

CS-series PLC

CVM1-CLK52

Controller Link Unit

(Token-bus mode)

CVM1 or

CV-series PLC

Computer

L

Backup power
supply (24 VDC)

Gl Optical Fiber Cable
(daisy-chain connection)

3G8F7-CLK52-EV1
Controller Link

PCI Support Board
(Token bus mode)

Note

Type

Name

Model number

Transmission format

Token ring | Token bus

Optical Ring (H-
PCF cable)

Controller Link Unit for
CS-series PLCs

CS1W-CLK13
CS1W-CLK12-V1
(See note 2.)

Selectable (See note 2.)

Controller Link Unit for
CVM1 or CV-series
PLCs

CVM1-CLK12

Selectable (See note 2.)

Controller Link PCI
Support Board

3G8F7-CLK13
3G8F7-CLK12-
EV1

Selectable (See note 2.)

Optical Ring (Gl

Controller Link Unit for

CS1W-CLK53

Selectable (See note 2.)

CS-series PLCs

cable) CS-series PLCs CS1W-CLK52-V1
(See note 2.)
Controller Link Unit for | CVM1-CLK52 Selectable (See note 2.)
CVM1 or CV-series
PLCs
Controller Link PCI 3G8F7-CLK53 Selectable (See note 2.)
Support Board 3G8F7-CLK52-
EV1
Optical Bus Controller Link Unit for | CS1W-CLK11 No Yes

(See note 3.)

1. The CS1W-CLK12-V1 and CS1W-CLK52-V1 are completely compatible

upgrades of the CS1W-CLK12 and CS1W-CLK52. The new models sup-
port duplex operation. For details, refer to 8-4 Precautions for Duplex Sys-
tems.

The transmission format is selected by means of software switches in the
DM Area parameters.

For details on the CS1W-CLK11 Optical Bus Controller Link Unit, refer to
Appendix C CS-series Optical Bus Controller Link Units.

The CS1W-CLK13 and the CS1W-CLK53 are upwardly compatible with
the CS1W-CLK12-V1 and CS1W-CLK52-V1, respectively. For details, re-
fer to Version Upgrade Functions for V1 or Higher Models on page 289.
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1-2-3 General Specifications

General specifications are the same for the CS-series, CVM1, and CV-series
PLCs.

1-2-4 Communications Specifications

Optical Ring System

Items

Specifications

Type

Optical Ring (H-PCF cable) |Optical Ring (Gl cable)

Communications method

N:N token-ring method (token-ring mode)
N:N token-bus method (token-bus mode)

Code

Manchester code

Modulation

Baseband code

Synchronization

Flag synchronization (conforms to HDLC frames)

Transmission path format

Ring method (token-ring mode)
Daisy-chain method (token-bus mode)

Transmission speed

2 Mbps

Maximum transmission
distance

20 km 30 km

Maximum distance
between nodes

Crimp cut: 800 m
Adhesive: 1 km (See note 1.)

62.5/124 um: 2 km
50/125 pm: 1 km

Medium

H-PCF cable (optical two-core cable) Gl cable (optical two-core cable, 62.5/125 um

or 50/125 um)

Node connection method

Connected via a special (full-lock connector) | Connected via ST connectors.
connector. (A half-lock connector can also be

used.)

Maximum number of
nodes

62 nodes (See notes 2 and 3.)

Applicable Programming
Devices

Controller Link Support Software (Ver. 2.00 or later), CX-Net in CX-Programmer
(see note 3), and Programming Console.

Communications func-
tions

Data links and message service

Number of data link
words

Send words per node: 4,000 words max. (CS1W-CLK13 and CS1W-CLK53)
1,000 words max. (All other Units)
Number of send/receive words per node:

8,000 words max. (CVM1/CV)

12,000 words max. (CS Pre-Ver. 1.2)

20,000 words max. (CS unit Ver. 1.2 or later)

Total number of send words per network:
62,000 words max. (See note 2.)

Data link areas

Bit areas (CIO, AR, LR), DM, EM (See note 4.)

Message length

2,012 bytes max. (including the header)

RAS functions

Polling node backup function

Self-diagnosis function (hardware checking at startup)

Echoback test and broadcast test (using the FINS command)

Watchdog timer

Error log function

Node bypass function

Transmission path duplication (For ring method in token-ring mode only.)

Disconnect detection and notification (Token-ring mode only.)

Node connection configuration data reading (For ring method in token-ring mode only.)
Duplex operation of Communications Units (See note 5.)

Error control

Manchester code check
CRC check (CCITT X6 4+ X124 X5 4+ 1)
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Note 1.

The maximum distance between nodes depends on the connector and ca-
ble processing methods.

With the token-bus method, the maximum number of nodes in an Optical
Bus System with optical bus nodes (i.e., model numbers ending in CLK11)
is 32 (node addresses 1 to 32). The total number of words that can be
transmitted in a data link is 32,000 words max.

Refer to Appendix B Standard Models for information on the CX-Net.

CS-series, CVM1, and CV-series PLCs do not have an LR Area, and words
LROO0O0 to LR199 are automatically converted to CIO 1000 to 1199 for use.

Duplex operation of Communications Units is possible only for the CS1W-
CLK13/12-V1 or CS1W-CLK53/52-V1 mounted to a CS1D PLC in token-
ring mode.

1-2-5 Controller Link Unit Models and PLCs

Item

Specifications

Type

Optical Bus

Optical Ring (H-PCF)

Model

CS1W-CLK11

CS1W-CLK13
CS1W-CLK12-V1

CVM1-CLK12

External appearance

Installation devices

Applicable PLC

CS-series PLCs

CS-series PLCs CVM1 and CV-series PLCs

Duplex operation

Not supported

Supported (in CS1D System) | Not supported

Storage location of
network parameters
and manually set data
link tables.

System Setup in the CPU Bus Unit Area (DM parameters area in the CPU Unit).

Storage location of
routing tables

DM parameters area in the CPU Unit

Weight

300 g (Not including fittings.)

300 g (Not including fittings.) | 440 g (Not including fittings.)

Current consumption

470 mA

520 mA 520 mA

Note 1.

When connecting an Optical Ring Controller Link Unit (CS1W-CLK13/12/
12-V1 or CVM1-CLK12/12-V1) to an Optical Bus Controller Link Unit/
Board (model number ending with CLK11), the Optical Ring Controller Link
Unit must be set to token-bus mode and the transmission path must be
connected by the daisy-chain method.

The CS1W-CLK13/12-V1 or CS1W-CLK53/52-V1 can be used in duplex-
operation only when mounted to a CS1D System. For details, refer to the
CS-series Duplex System Operation Manual (W405).
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Mounting Position and Number of Mountable Units

CS1W-CLK11 Optical Bus
Controller Link Unit

CS1W-CLK13 and CS1W-
CLK12-V1 Optical Ring
Controller Link Units

18

Install onto a CPU Backplane or CS-series Expansion Backplane (Classified

as a CPU Bus Unit.)

4 Units maximum including other types

CPU Backplane

CPU
Unit

/

——;
2/3/5/8/10 slots

Of these slots,
installation is
possible in up to

CS-series 4 slots.
Expansion
Backplane

\__’—Y\/
3/5/8/10 slots

CS1 or CS1-H CPU Unit

Install onto a CPU Backplane or CS-series Expansion Backplane (Classified
as a CPU Bus Unit.)

4 Units maximum including other types

CPU
CPU Backplane, Ynit
——
2/3/5/8/10 slots
Of these slots, installation
cari is possible in up to 8 slots
CE:prﬁgﬁ)sn (unit Ver. 1.2 or later).
Backplane Installation in up to 4 slots
is possible for pre-Ver. 1.2
B Units.
\_’_Y“/
3/5/8/10 slots

CS1D CPU Unit

Install onto a Backplane supporting duplex operation of CPU Units or an
Expansion Backplane supporting online replacement (Classified as a CPU

Bus Unit.)

Backplane

supporting duplex
operation of CPU ppL unit

Units

<i'CPU Unit

——

5 slots

C

PU Unit

or empty

Backplane supporting
online replacement

——

9 slots (8 slots with Long-
distance Expansion Racks)

Of these slots, installation of Duplex
Units is possible in up to 6 slots (3
slots for active Units and 3 slots for
standby Units). In addition, one more
slot can be used for a Controller Link
Unit not used in duplex operation.
(This includes other models).
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CS1W-CLK12 Optical Ring Install onto a CPU Backplane or CS-series Expansion Backplane (Classified
Controller Link Unit as a CPU Bus Unit.)
4 Unit maximum including other types

CPU
CPU Backplane, Unit

——
3/5/10 slots
Of these 14, 16,
or 21 slots,
installation is

Expansion CPU 205?32!6 inup to

Backplane
\_———V\/
11 slots
Item Specifications
Type Optical Ring (Gl)
Model CS1W-CLK53 CVM1-CLK52

CS1W-CLK52-V1

External appearance

OT 5
R excEp

e
19

Installation devices
Applicable PLC CS-series PLCs CVM1 and CV-series PLCs
Duplex operation Supported (in CS1D System) Not supported

Storage location of network parameters |System Setup in the CPU Bus Unit Area (DM parameters area in the CPU
and manually set data link tables. Unit).

Storage location of routing tables DM parameters area in the CPU Unit
Weight 300 g (Not including fittings.) 450 g (Not including fittings.)
Current consumption 650 mA 600 mA

Note  The CS1W-CLK13/12-V1 and CS1W-CLK53/52-V1 can only be used in
duplex operation if they are mounted to a CS1D System. For details, refer to
the CS-series Duplex System Operation Manual (W405).
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Mounting Position and Number of Mountable Units

CS1W-CLK53 and CS1W-
CLK52-V1 Optical Ring
Controller Link Units

20

CS1 or CS1-H CPU Unit

Install the Controller Link Unit onto a CPU Backplane or CS-series Expansion
Backplane. (The Controller Link Unit is classified as a CPU Bus Unit.)

4 maximum including other types

of Controller Link Units

CPU

CPU Backplane, Unit

—

CS-series

2/3/5/8/10 slots

Expansion
Backplane

\_’_\/“-/
3/5/8/10 slots

CS1D CPU Unit

Of these slots, installation
is possible in up to 8 slots
(unit Ver. 1.2 or later).
Installation in up to 4 slots
is possible for pre-Ver. 1.2
Units.

Install the Controller Link Unit onto a Backplane supporting duplex operation
of CPU Units or an Expansion Backplane supporting online replacement.

(The Controller Link Unit is classified as a CPU Bus Unit.)

Backplane
supporting

duplex operation

of CPU Units

DPL Unit

<i»CPU Unit

—

5 slots

CPU Unit
or empty

Backplane supporting
online replacement

—

9 slots (8 slots with Long-
distance Expansion Racks)

Of these slots, installation of Duplex
Units is possible in up to 6 slots (3
slots for active Units and 3 slots for
standby Units). In addition, one more
slot can be used for a Controller Link
Unit not used in duplex operation.
(This includes other models).
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CS1W-CLK52 Optical Ring

Controller Link Unit

Install the Controller Link Unit onto a CPU Backplane or CS-series Expansion
Backplane. (The Controller Link Unit is classified as a CPU Bus Unit.)

4 maximum including other types
of Controller Link Units

CPU
CPU Backplane, YUnit

[ —

3/5/10 slots
Of these 14, 16, or
21 slots, installa-
tion is possible in

Expansion CPU up 1o 4 slots.

Backplane

\_———Y\/
11 slots

Up to eight CS-series Controller Link Units with unit version 1.2 or later can be
connected to a single CPU Unit. When connecting multiple Controller Link
Units to the CPU Unit, consider the current consumption of the CPU Unit and
each CPU Bus Unit before selecting the Power Supply Unit. For details on
Controller Link Unit current consumption, refer to Controller Link Unit Models
and PLCs on page 17. For details on current consumption of each Unit, refer
to the SYSMAC CS Series Programmable Controllers Operation Manual
(W339).

The following table provides an example of current consumption

Example: Using the C200HW-PA209R Power Supply Unit supplying a maxi-
mum current of 9.0 A (5 V) and maximum power of 45 W.

Name Model Current consumption Number of Current consumption
per Unit (A) Units (A)
CPU Backplane (8 slots) CS1W-BC083 0.11 A 1 0.11 A
CPU Unit CS1H-CPU67H 0.82 A 1 0.82 A
Controller Link Unit (Optical) | CS1W-CLK52-V1 |0.65 A 8 520 A
Total 6.13 (power consump-
tion: 30.65 W)

1-2-6 Devices Required for Connection

Communications Cables

Optical Bus or Optical

Ring System (H-PCF
Cable)

To set up a Controller Link Network the following devices are needed in addi-
tion to a Controller Link Unit and a PLC.

The following devices are required for the Optical Bus or Optical Ring (H-PCF)
Controller Link Network. The cable and connectors are the same as those
used for Optical SYSMAC LINK Networks.
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Note

Optical Fiber Cables (Indoor Use Only)

Use the following Optical Fiber Cables (Hard Plastic-clad Fiber: H-PCF).

Section 1-2

Name Specifications Model

H-PCF cables Black 10m S$3200-HCCB101
50 m S$3200-HCCB501

100 m S$3200-HCCB102

500 m S$3200-HCCB502

1,000 m S$3200-HCCB103

Orange 10m S3200-HCCO101

50 m S$3200-HCCO501

100 m S$3200-HCCO102

500 m S$3200-HCCO502

1,000 m S$3200-HCCO103

Note The Optical Fiber Cable model numbers are as follows.

S3200-HLILJLLLIOE

Tensioner option
None: Standard (with tension member)
N: Without tension member

Cable length
NN

A B
(A/10) x 10B m

Cable color
B: Black
O: Orange

Cable specification
L: With power supply line
C: Without power supply line

Type
B: Cord
C: Cable

Name Model Specifications

Connector S3200-COCF2071 | Use to connect a cable to a node.
(Full-lock connector for crimp-cut cable.)

S3200-COCF2571 | Use to connect a cable to a node.
(Half-lock connector for crimp-cut cable.)

Inline Adapter | S3200-COIAT2000 | Use to connect or extend cables.

(Use one adapter for each connection.)

Discontinued Models

S3200-COCF2511

S3200-COCF2571

Name Model Recommended Manufacturer
replacement
Optical Connector | S3200-COCF2011 | S3200-COCF2071 | OMRON

Either full-lock or half-lock connectors can be used in a Controller Link Net-
work, but we recommend full-lock connectors to prevent accidental discon-
nections during operation.

The maximum distance between nodes is slightly shorter for connectors
with crimp-cut cables compared to connectors assembled with adhesive.
Also, the maximum distance is reduced due to extension loss when Inline
Adapters are used to extend cables.
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Note

Note

Optical Fiber Cables with Connectors (Indoor Use Only)

The following glue-and-polish Optical Fiber Cables are available with Connec-
tors already attached.

Specifications Length Model

Optical Fiber Cable Connectors: |2 m S3200-CN201-20-20
S3200-COCF2071 5m S$3200-CN501-20-20
83200-Cl(l)CF2071 10m S$3200-CN102-20-20

15m S$3200-CN152-20-20

20 m S$3200-CN202-20-20

Over 20 m | S3200-CN-20-20
(Specify length (m) when ordering.)

Optical Fiber Cable Connectors: {2 m S3200-CN201-20-25
83200-Cl(l)CF2071 5m S$3200-CN501-20-25
S3200-COCF2571 10m S$3200-CN102-20-25

15m S$3200-CN152-20-25
20m S$3200-CN202-20-25

Over 20 m | S3200-CN-20-25
(Specify length (m) when ordering.)

Optical Fiber Cable Connectors: {2 m S3200-CN201-25-25
83200-01?0F2571 5m S$3200-CN501-25-25
S3200-COCF2571 10m S$3200-CN102-25-25

15m S$3200-CN152-25-25
20m S$3200-CN202-25-25

Over 20 m | S3200-CN-25-25
(Specify length (m) when ordering.)

Consult a specialist tradesman if cables with outdoor specifications are re-
quired.

The cables listed above are black and have power supply lines and tension
members, although the power supply lines are not used in the Controller
Link Support Board. Some Controller Link devices use tension members.

All of the cables listed above are attached to the connectors with adhesive.

Special training is required to assemble Optical Fiber Cables and connec-
tors with adhesive.

Duplex Unit Connecting Cable

This cable is used to connect Controller Link Units (CS1W-CLK13 or CS1W-
CLK12-V1) used in duplex operation in a CS1D System.

Name: Duplex Unit Connecting Cable
Length: 50 cm
Model number: CS1D-CNO051

1.

This cable (CS1D-CNO051) is used to connect Controller Link Units used in
duplex operation. To connect standard nodes, use an Optical Fiber Cable
with a connector (S3200-CNLILIC-LICI-CICT). (Use a cable of at least 50 cm
in length.)

Controller Link Units (CS1W-CLK13 or CS1W-CLK12-V1) used in duplex
operation can also be connected by a standard H-PCF cable. (Use a cable
no longer than the maximum allowable distance between standard nodes.)
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Optical Fiber Cable Accessories

Use the following accessories to assemble and test Optical Fiber Cables.

Name Model Specifications

Optical Fiber Assem- | CAK-0057 Crimp-cut tool for the S3200-

bly Tool (See note.) COCF2071/2571 Connectors

Optical Power Tester | CAT-2700 With CAT-2702 Head Unit and adapter
for the S3200-COCF2071/2571 Con-
nectors

Master Fiber Set CAT-2001H One meter cable for use with the CAT-
2702 Head Unit

Note  The S3200-COCF2071/2571 Optical Connector can still be assembled if the
JRFK-57PLUS (Sumitomo Electric Industries) is added to the S3200-
CAK1062.
Discontinued Models
Name Model Specifications Manufacturer
Optical Connector | S3200-CAK1062 Optical connector: OMRON
Assembly Tool S3200-COCF2011/
2511
This manual does not provide details on Optical Fiber Cable preparation. For
details, refer to the instructions provided with the S3200-CAK1062 Assembly
Tool.
Optical Ring System The following devices are required for the Optical Ring (Gl) Controller Link
(Gl Cable) Network.
Optical Fiber Cables
Use Optical Fiber Cables (Graded Index: Gl) with the following optical specifi-
cations.
50/125 um AGF Cable
Item Minimum Standard Maximum Unit Conditions
Numerical Aper- | --- 0.21 - --- Theoretical value
ture (N.A.)
Transmission - 3.0 Lf dB 0.5 km < Lf A=0.8um
loss 3.0Lf+0.2 02km<Lf<05km |T,=25°C
3.0Lf+0.4 Lf < 0.2 km
Connection loss | --- --- 1.0 A = 0.8 um, one location
Transmission 500 MHz-km A =0.85um (LD)
bandwidth
Note L; is fiber length in km, T, is ambient temperature, and A is the peak wave-
length of the test light source.
62.5/125 um AGF Cable
Item Minimum Standard Maximum Unit Conditions
Numerical Aper- | --- 0.28 - - Theoretical value
ture (N.A.)
Transmission - 3.5 Lf dB 0.5 km < Lf A=0.8um
loss 35Lf+0.2 0.2km<Lf<0.5km |T,=25°C
35Lf+0.4 Lf < 0.2 km
Connection loss | --- 1.0 A = 0.8 um, one location
Transmission 200 MHz-km A =0.85 um (LD)
bandwidth
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Note L is fiber length in km, T, is ambient temperature, and A is the peak wave-
length of the test light source.

Connectors
ST Connector
Note = When connecting Controller Link Units (CS1W-CLK53 or CS1W-CLK52-V1)

used in duplex operation in a CS1D System using a short Gl cable, take note
of the following points.

a. The optical fiber cable must be at least 50 cm long, and must be no
longer than the maximum distance nodes.

b. Ensure that the cable does not exceed its maximum bending radius.

1-2-7 Programming Devices

A Programming Device for the PLC, the Controller Link Support Software, or
CX-Programmer are needed to use a Controller Link Network.

Programming Device for the PLC

One of the following Programming Devices is necessary when using the auto-
matically setting data links or the message service.

Programming
Console

Start-up node / CPU Unit

0

/
7
or /

/ y
+ . s
/s

CX-Programmer  goftware switches (DM Area)
IBM PC/AT or
compatible E
The following operations are possible.
* Selecting manual or automatic setting for data links.
* Setting the data link mode to “automatic” (software switch setting).
* Starting/stopping data links (Start Bit: ON/OFF)
* Programming for the message service.
* Reading (monitoring) the network status.

Controller Link

Programming External Model number Applicable PLCs
Device appearance
CX-Programmer WS02-CXPCLI-E-V[] | CS-series, C200HX/
(for PLC) @ (Ver 3.L1 or higher) HG/HE, CVM1-series,
and CQM1H-series
PLCs
Programming Con- CQM1-PROO01-E C200HX/HG/HE,
sole C200H-PRO27-E C200H/C200HS,
CQM1, and CQM1H-
series PLCs
CVM1-PRS21-EV1 CVM1 and CV-series
PLCs

Note 1. Use the CX-Net in CX-Programmer version 5.0 or higher to set data links
with more than 12,000 data link send/receive words, or to set data links al-
locating the same area for area 1 and 2.
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2. Use the CX-Integrator to set data link tables with more than 1,000 send
words per node. For information on checking the CX-Integrator version
number, refer to Checking the CX-Integrator Data Link Setting Tool Version
on page Vviii.

3. Use CX-Programmer Ver. 3.0 or later to make settings for Duplex Commu-
nications Units in CS1D Systems.

4. For details of CX-Programmer, refer to the CX-Programmer Operation
Manual (W425).

Controller Link Support Software (Ver. 2.00)

The Controller Link Support Software can be used to manually set data links,
to set Controller Link parameters, and to monitor the Controller Link Network.
The Controller Link Support Software is run on a personal computer con-
nected to a C200HX/HG/HE, CVM1, or CV-series PLC or a personal com-
puter in which a Controller Link Support Board has been mounted. (The
Controller Link Support Software cannot be used on a computer connected
directly to a CS-series PLC.) The following operations are possible.

* Setting the data link mode to “manual” (creating and storing data link
tables).

» Starting/stopping data links.

* Reading (monitoring) network status.
* Reading error logs.

* Setting routing tables.

* Testing the network.

* Changing network parameters.

* Reading the network connection configuration data and status (in token-
ring mode only).

Controlling the Network with a Programming Device on a Computer

CS-series PLCs CVM1 and CV-series PLCs
n Controller Controller
N %] Nodes ;— Link Unit Nodes /— Link Unit
g : D ’ ° CPUU ’ ’ CPUU

Controller Link = nit = nit

IBM PC/AT or Support Software > N N

compatible

Transmission
/ \
/ \
/ \
/ \

Setting data link tables

Note  The Controller Link Support Software (Ver. 2.00 or later) can be used as a
part of the SYSMAC Support Software.
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Controlling the Network Using a Computer as a Node

Controller Link
Support Software

BM PC/AT or compatible

.

+ 1 - -
L HIEn I NI
Controller Link /f\ 4 4 —
Support Board N
/ N\

Setting data link tables

Software External Model number Applicable PLCs Remarks
appearance
Controller Purchased sep- C200HW-ZW3AT2-EV2 | CS-series, C200HX/ | For IBM PC/AT or
Link Support |arately ﬂ HG/HE, CVM1, CV- |compatible
Software 3 series, or CQM1H-
(Ver. 2.00 or series PLC
later)

The Controller Link Support Software can also be used with the Controller
Link Support Board.

Controller Link Support Software (Ver. 1.10) is included with the Controller
Link Support Board (3G8F5-CLK11-E).

Settings for Duplex Communications Units in CS1D Systems cannot be made
with the Controller Link Support Software. Use CX-Programmer Ver. 3.0 or

later.

Controller Link Support Software (Ver. 2.00) Menu Overview

Menu items:

—7— Data Link

Note 1.

— Routing tables
— Echoback test

— Broadcast test

— Monitor Network
— Display Error log
— Display Node status

— Display Board setup

— Set Network parameters °

o Edit table e Save table e Print table

Copy table e Retrieve table e Start/Stop

o |Initialize table e Transfertable e Monitor status

e Check table e Delete table e Device info set

— Maintenance

— Edit PLC ID

—— System setup

—— Connection configuration data

e Unit backup
e Board backup

e Initialize network parameters

N

Refer to the Controller Link Support Software Operation Manual (W308)

for detailed operating procedures.

2. Use the CX-Net in CX-Programmer version 5.0 or later to set data link ar-
eas in which the number of send and receive words exceeds 12,000, or to
set data link tables that allocate the same area for Area 1 and Area 2. Con-
troller Link Support Software cannot be used for these settings.

27



Specifications and Configurations Section 1-2

3. Controller Link Support Software cannot be used to set automatic creation
of data links with 1:N allocations or to change data link tables while data
links are running (supported by CS1W-CLK12-V1 and CS1W-CLK52-V1
for lot number 0306 1L1_LILICILT or later and CS1W-CLK13/53 only). Use
the CX-Net in CX-Programmer version 3.2 or later to set these functions.
(The first four digits of the lot number indicate the year and month of man-
ufacture from 2000 onwards.)

CX-Net in CX-Programmer CX-Net in CX-Programmer can be used for the following applications in a sys-
tem with up to 32 nodes (node addresses 1 to 32).
* Setting the data link mode (creating and storing data link tables).
* Starting/stopping data links.
* Reading (monitoring) network status.
* Reading error logs.
* Setting routing tables.
* Testing the network.
* Changing network parameters.

Note  For details on CX-Net in CX-Programmer, refer to the CX-Programmer Opera-

tion Manual (W425).
Controlling the Network with a Programming Device on a Computer
CS-series PLCs CVM1 and CV-series PLCs
Controller Controller
N Nodes  ——LinkUnit  Noges ,/ Link Unit
= ; "~F—cPuu ’ "~F—cPuu
CX-Net in RS-232C = nit i nit
IBM PC/AT or CX-Programmer => —N— —\—
compatible T .
ransmissions
/ \
/ \
/ \
/ \

Setting data link tables

Controlling the Network This configuration is possible only in token-bus mode.
Using a Computer as a
Node IBM PC/AT or compatible

CX-Net in
CX-Programmer D
e

— N\ A A A
Controller Link \
Support Board  / N
/ AN

Setting data link tables
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Note

Software External Model number Applicable PLCs
appearance

CX-Programmer WS02-CXPCLIJ-E-V[] |CS-series, CVM1,
(including CX-NET) (Ver. 3.L1 or higher) CV-series, PLCs

Use the CX-Net in CX-Programmer version 3.2 or later to set automatic cre-
ation of data links with 1:N allocations or to change data link tables while data
links are running (supported by CS1W-CLK12-V1 and CS1W-CLK52-V1 for
lot number 0306L1LI_LICICICT or later and CS1W-CLK13/53 only). (The first
four digits of the lot number indicate the year and month of manufacture from
2000 onwards.)

1-2-8 Backup Power Supply

Backup Power Supply

Specifications

Note

1,2,3...

The node bypass function can be used if each Controller Link Unit and Board
is connected to a backup power supply. The node bypass function prevents
the entire network from shutting down if the power supply to a single PLC or
personal computer is interrupted.

Optical transmission path

\/ \/ E?YR?.S_%\/. _______ i \/

CLK [ 7 ok | CLK T ClK

PLC PLC PLC Computer

Power interruption

Backup
power supply
(24 VDC)

The following table shows the input specifications required for backup power
supplies to Controller Link Units and Boards. Be sure that the backup power
supply being used meets these specifications. (We recommend the OMRON
S82K Series.)

Item Specification
Voltage 24V DC
Allowed voltage fluctuation 20.41026.4V DC (24 V DC -15% to +10%)
Current consumption 200 mA max. at 24 V DC (per node)
Inrush current 2.5 A max. (with a 24-V DC startup time of 5 ms)

When using Controller Link Units in duplex operation in a CS1D System, pro-
vide backup power supplies for both the active and standby Controller Link
Units. If the backup power supply for the standby Unit is stopped, communica-
tions will be interrupted at that point and a disconnection will be detected.

When a single power supply is connected to several nodes or is some dis-
tance away from the node, make sure that the voltage at the node itself meets
the specifications in the table above. There will be some voltage drop in the
power supply wiring.

The power provided from the backup power supply will be used first if a
backup power supply is connected. Be sure to consider the following points
when designing the network.

1. Turn on the PLC or computer power supply after turning on the backup
power supply.
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2. If the backup power supply goes on or off, any data being transmitted at
that moment will be corrupted.

3. Do not use the same power source to supply the backup power supply and
the PLC/computer. The node bypass function will not operate if the backup
power supply and the PLC/computer are both off.

4. Use a dedicated power supply for the backup power supply. Do not share
a power supply being used for I/O, motors, or control systems.

Use a backup power supply that is double-insulated or one with reinforced
insulation.

Always maintain the power supply voltage within specifications.

1-3 Selecting Communications Functions

Select the data link function if alarm or status data (in bits) must be constantly
shared between PLCs or between a PLC and an IBM PC/AT or compatible
computer or if the present value or set value data (in words) must be con-
stantly shared between PLCs or between a PLC and an IBM PC/AT or com-
patible computer.

Select the message service function (SEND/RECV instructions or CMND
instructions) if data (in words) must be sent (or received) from one PLC to
other PLCs in other nodes or from one PLC to IBM PC/AT or compatible com-
puters.

1-4 Basic Procedures

Preparation for Communications

30

1,2,3...

1. Perform wiring and installation.
e Install the Unit in the PLC.
* Connect the communications cables.
2. Set the unit number on the front rotary switches.
* 00 to 15 (0 to F: CS-series display is in hexadecimal)

Note When using Communications Units in duplex operation, set the
same unit number for both Units in a duplex pair.

3. Set the node address on the front rotary switches.
* 01 to 62

Note When using Communications Units in duplex operation, set the
same node address for both Units in a duplex pair.

4. Connect power to all nodes.

5. Connect the Programming Device to the PLC.

6. Make the duplex settings in the PLC Setup.
 Specify the Units used in duplex operation.
* Specify the active Units and standby Units.

Note These settings are required only when Communications Units are
used in duplex operation.

7. Create I/O tables.
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Note When I/O tables for configurations with Communications Units
used in duplex operation are created, the Unit with the lower slot
number will be designated as the active Unit and the Unit with the
higher slot number will be designated as the standby Unit. To re-
verse this designation, edit the 1/O tables offline and transfer them
to the PLC.

8. Setthe transmission path format using software switches in the DM param-
eters area.
* Token-ring mode or token-bus mode
Note This setting is made for Optical Ring Controller Link Units only. (It
is not required for Optical Bus Systems because the token-bus
mode is always used.)
9. Register routing tables.

Note This setting is required only for connection between networks or
when using CVM1 or CV-series PLCs.

Data Link Procedure

Set the data link mode in the data link parameters in the DM area of the star-
tup node to either automatic or manual data link creation using the Program-
ming Device.

Manually Setting Data Links

1,2,3... 1. Register data link tables for all nodes using the Controller Link Support
Software or CX-Programmer.

2. Start the data links either using the Controller Link Support Software, CX-
Programmer, or by turning ON the Start Bit from the Programming Device.

Automatically Setting Data Links

1,2,3... 1. Set the DM area of the startup node using the Programming Device.
2. Start the data links by turning ON the Start Bit from the Programming De-
vice.

Message Service Procedure
Execute communications instructions in the program.

1-5 Application Precautions

* CX-Net in CX-Programmer can only be used in systems with a maximum
of 32 nodes (node addresses 1 to 32). For systems with more than 32
nodes, use Controller Link Support Software (Ver. 2.00 or later).

e Turn OFF the power of all the nodes on the network before connecting or
disconnecting a cable.

* Use the specified cable only.

* Be sure to set routing tables for CVM1 and CV-series PLCs. When a
CVM1 or CV-series PLC is connected to the network, set routing tables at

all the nodes.
clc C c c c| Routing tables are necessary
L|S L S L V1 at all the nodes.
K| 1 K 1 K 'Yl

CLK: Controller Link Unit
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Note Routing tables are not required if all of the CVM1 and CV-series CPU Units if
the Controller Link Network were manufactured on or after May 1996.

Independent Controller Link Network

C C| Routing tables not
% v °lg % Vil necessary
K| 1 K K p
f f
Manufactured after May 1996 Manufactured after May 1996

Note  The manufacturing date can be determined from the four-digit lot number on
the side of the CPU Unit.

Lot No.:[J [1 5 6: Manufacturedin May 1996

L

Indicates the last digit of the manufacturing
year. In this example, the year is 1996.

Indicates the month of manufacture. October,
November, and December are indicated by x, v,
and z respectively. In this example, the month is
May.

* Set routing tables at all the nodes in all the networks when multiple net-
works are connected.

Controller Link Network 1 Controller Link Network 2
c|C C C C c|C C C C C|C
LIS L S L L|V L S L L|S
K K K K I¥I K K K

Routing tables are necessary at all the nodes.

* When using the SEND/RECV or CMND instructions on a PLC for which
routing tables have been set, be sure to specify the network addresses
that are set in the routing tables.

* When using manually set data links, delete the data link tables from all
nodes not participating in the data links.

* Do not transfer (write) routing tables when data links are active (i.e.,
started). CPU Bus Units and Communications Units are reset when rout-
ing tables are transferred.

* Do not restart or reset the polling node while data links are active.

* The following table shows the status of the data link refresh areas when a
node registered in the data link table generates a communications error.

Communications error type Data link areas
A node separates from the network Data received immediately prior to the
while a data link is running. error continues to be refreshed in the

data link areas of the relevant nodes.

A node does not join the network after | Zero (0) data continues to be refreshed
the data links start. in the data link areas of the relevant
nodes.

e Automatic creation of data links with 1:N allocations is possible when all
the Units are CS1W-CLK21-V1 or CJ1W-CLK21-V1 Units from lot number
0306L1L1_LIICICT only or either CS1W-CLK13 or CS1W-CLK53. Other
Units cannot participate in data links with 1:N allocations. (The first four
digits of the lot number indicate the year and month of manufacture from
2000 onwards.)

32



Application Precautions

Section 1-5

When an Optical Ring System is used, the same transmission path format
settings must be made for all of the nodes. The network cannot be set up
correctly if these settings are different.

When Optical Bus (CLK11) and Optical Ring (H-PCF cable) (CLK12,
CLK12-V1, or CLK13) Controller Link Units are used in combination,
observe the following precautions.

* The transmission path format for all of the Optical Ring Controller Link
Units must be set to token-bus mode. The network cannot be set up
correctly if the mode settings are different.

* All of the node addresses must be within the range of 1 to 32.

* The software switch at the Optical Ring Controller Link Units for select-
ing either polling node or normal node must be set for normal node. If
the Optical Ring Controller Link Unit nodes are set for polling when the
network is started up, then the maximum node address in the network
parameters will be set to 62, and a network parameter error (ERH in-
dicator lit) will be generated at the Optical Bus Controller Link Unit
nodes. If this occurs, use the Controller Link Support Software (Ver.
2.00 or later) to set the maximum node address to 32.

The Optical Ring (Gl cable) Controller Link Units and Boards (CLK52,
CLK52-V1, or CLK53) cannot be combined with Optical Bus Controller
Link Units (CLK11) or Optical Ring (H-PCF cable) Controller Link Units
(CLK12, CLK12-V1, or CLK13).

When wiring using the ring method, it is recommended that the nodes be
connected in order (node 1 — node 2... — node 62 — node 1) to minimize
the effect on communications time when a disconnection occurs. For
details on communications time, refer to 9-2 Communications Cycle Time.

In CS1D Systems with Controller Link Units used in duplex operation, set
the duplex node as a startup node for data links (Data Link Start/Stop Bit
in the CS1D System CPU Unit is turned ON). If the duplex node is not set
to be the startup node for data links (i.e., if Data Link Start/Stop Bit in the
CS1D System CPU Unit is OFF), and the relevant node is operating as a
polling node, the network's data links may stop if an ACT/STB (active/
standby) switchover error occurs.

In CS1D Systems, online replacement is possible also for all Controller
Link Units.

A Programming Console is required to perform online replacement.

For precautions regarding the duplex operation of Communications Units,
refer to 8-4 Precautions for Duplex Systems.

Communicate between the CPU Unit and Communications Units by exe-
cuting the SEND(090), RECV(098), and CMND(490) instructions for the
internal logic ports (8 ports max.). Up to eight Controller Link Units can be
connected to a single CPU Unit with unit version 1.2 or later. Perform
exclusive control of the ports using the ladder program when using the
SEND(090), RECV(098), and CMND(490) instructions to perform mes-
sage servicing on multiple networks (Units).

Up to 20,000 data link send and receive words can be allocated per node
(Unit) when using unit version 1.2 or later. Data of 20,000 words is divided
and refreshed across three CPU Unit cycles. Make sure that the response
time has been considered in the system design. Data is synchronous for
each node when data is refreshed in the CPU Unit, in the same way as for
earlier versions. If the number of data link words is 12,000 words or less,
the response with earlier unit versions (pre-Ver. 1.2) is exactly the same.
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* For details on Controller Link Unit current consumption, refer to Controller
Link Unit Models and PLCs on page 17. For details on current consump-
tion of each Unit, refer to the SYSMAC CS Series Programmable Control-
lers Operation Manual (W339). For an example of calculating current
consumption, refer to Mounting Position and Number of Mountable Units
on page 20.

* The CS1W-CLK13, CJ1W-CLK53, and 3G8F7-CLK13/53-E support up to
4,000 send words per node, but no more than 1,000 send words per node
can be set if any other model of Controller Link Unit or Support Board is
used in the same network.

* If the total number of data link words is increased, the PLC cycle time and
the communications cycle time will be increased. In that case, observe
the following precautions.

* Check to make sure that it will not cause problems if performance in
responses to external devices is reduced.

* In message communications, extending the communications cycle
time may result in timeout errors waiting for responses.
In that case, lengthen the response monitor time as described below.

SEND, RECV, and CMND instructions:
Response monitor time setting area for local node control data.
For details, refer to 6-1 Introduction.

PLC Programming Devices:
PLC Programming Device Response Timeout setting
For details on settings, refer to the operation manual for the PLC
Programming Device that is being used.

Network Settings [ Toolbus] il

Netwark | Driver I Modeml
— FINS Saurce Addre
Ietwark: ID ::II M ode: IEl ﬁ Wit: Ilj ﬂ

— FINS Destination Address
Metwork: IU ﬁ Hode: IU ﬁ Uhit: IU j

— Frame Length — Response Timeout (3]
|1 004 _IZ;I |5 _I:l
r— Hast Link Unit Murmber — Metwork Dperating Level
ID _I:l = 10 L
] I Cancel | Help |

Example: CX-Programmer Response Timeout Setting



SECTION 2
Basic Procedures

This section describes the basic procedures for using the Controller Link Unit. The settings required for each of the
functions are also explained briefly. For more details, refer to the subsequent sections on individual functions.

2-1 DataLinks Procedures . ........... ... .. i 36
2-1-1  Manually Setting Data Links . .. ....... ... ... ... ... ... .. 36
2-1-2  Automatically Setting DataLinks .. ........................ 38
2-2  Message Service Procedure . ........ ... ... . i 44
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2-1 Data Links Procedures
2-1-1 Manually Setting Data Links

When the data link mode is set for manual data link table creation, the data
link tables can be input using the Controller Link Support Software or CX-Pro-
grammer. Use the following procedure.

1,2,3... 1. Install and wire the Units.
Contents Method Nodes Page
¢ Mount the Units to the | --- All nodes 59
PLCs.
¢ Wire the Network. All nodes 63

2. Prepare for communications.

Contents Method Nodes Page

e Set the unit number. | Use the front rotary All nodes 77, 81
(See note.) switches.

¢ Set the node address. | Use the front rotary All nodes 78, 82
(See note.) switches.

Note = When using Controller Link Units in duplex operation, set the same unit num-
ber and node address for both Units.

3. Turn ON the power to the PLC.

Contents Method Nodes Page
Turn ON the powerto | --- All nodes
the PLC.

4. Connect the Programming Device.

Contents Method Nodes Page
Connect the Program- | Use the special connec- | All nodes 25
ming Device. tion cable.

Note A Programming
Console can be
used if there is
no duplex opera-
tion.

5. Make duplex settings for Communications Units. Create 1/O tables.

Contents Method Nodes Page

Make duplex settings for | Use the Programming | Duplex nodes 207
Communications Units | Device.
(in PLC Setup).

Input the 1/O tables. Use the Programming | All nodes 208
(See note.) Console.

Note = When I/O tables for configurations with Communications Units used in duplex
operation are created, the Unit with the lower slot number will be designated
as the active Unit and the Unit with the higher slot number will be designated
as the standby Unit. To reverse this designation, edit the I/O tables offline and
transfer them to the PLC.
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6. Set the software switches.

Contents Method Nodes Page
Transmission path | By Programming All nodes. 79, 82
format setting Device for PLC, includ-

ing Programming Con-
sole. (See note a.)
Data link manual/ | By Programming Data link startup node only. 94
automatic setting | Device for PLC, includ- Note The node that starts the
ing Programming Con-
sole. (See note b.)

data link is called the
“startup node.” The star-
tup node must be deter-
mined in advance.

Data link status By Programming All nodes. 134
storage method Device for PLC, includ-
setting ing Programming Con-

sole. (See note c.)

Note (a) In token-ring mode, confirm that the relevant setting location in
the DM parameters area is 00.

(b) For manual settings, confirm that the relevant setting location in
the DM parameters area is 00.

(c) For the 8-bit storage method, confirm that the relevant setting lo-
cation in the DM parameters area is 00.

(d) In token-bus mode, when Optical Bus (CLK11) and Optical Ring
(CLK12, CLK12-V1, or CLK13) Controller Link Units are used in
combination, the software switch at the Optical Ring Controller
Link Units for selecting either polling node or normal node must
be set for normal node.

7. Register the data link tables by making the following settings for each
node.

Contents Method Nodes Page

First data link status word Use the Control- | All nodes within 94
Data link nodes ler Link Support | the network

Software or CX- | pelete from the
A First data link stat d -
rea | First data link status words | programmer. data nk tables all

1

Numbers of data link words nodes that are not
Data link offsets in a data link.
Area |First data link status words
2 Numbers of data link words
Data link offsets
Note Offsets are used to control where data is placed within the receive
area.
8. Start the data links.
Contents Method Nodes Page

Start the data links. | Switch the Data link Start/ | Data link startup node 127

Stop Bit (listed below) (The Start Bit can be

from OFF to ON using turned ON in more then
either the Programming | one node to make sure
Device, the user program, | the data links start even

the Controller Link Sup- | \when the startup node is
port Software or CX-Pro- | qown)

grammer.
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Note (a) Data link Start/Stop Bit (N= unit number):
CS Series: Word 0 of DM30000 + 100 x N
CVM1/CV Series: Word 0 of DM 2000 + 100 x N

(b) The data links will not start if there is an error in the data link ta-
bles in the startup node.

9. Stop the data links.

Contents Method Nodes Page

Stop the data links. | Switch the Data link Start/Stop | Any node thatis | 127
Bit (listed below) from OFF to ON | active in the data
using either the Programming link

Device, the user program, the
Controller Link Support Software
or CX-Programmer.

Note Data link Start/Stop Bit (N= unit number):
CS Series: Word 0 of DM30000 + 100 x N
CVM1/CV Series: Word 0 of DM 2000 + 100 x N

2-1-2 Automatically Setting Data Links

Data link tables can be automatically created by setting the data link mode to
automatic data link table creation. Use the following procedure.

1,2,3... 1. Install and wire the Units.
Contents Method Nodes Page
e Mount the Units to the | --- All nodes 59
PLCs.
¢ Wire the Network. All nodes 63

2. Prepare for communications.

Contents Method Nodes Page

e Set the unit number. | Use the front rotary All nodes 77, 81
(See note.) switches.

¢ Set the node address. | Use the front rotary All nodes 78, 82
(See note.) switches.

Note = When using Controller Link Units in duplex operation, set the same unit num-
ber and node address for both Units.

3. Turn ON the power to the PLC.

Contents Method Nodes Page
Turn ON the power to All nodes
the PLC.

4. Connect the Programming Device.

Contents Method Nodes Page

Connect the Program- | Use the special connec- | All nodes 25
ming Console or Con- | tion cable.
troller Link Support
Software.
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Note

5. Make duplex settings for Communications Units. Create I/O tables.

Contents Method Nodes Page

Make duplex settings for | Use the Programming | Duplex nodes 207
Communications Units | Device.
(in PLC Setup).

Create the 1/O tables. Use the SYSMAC Sup- | All nodes 208
(See note.) port Software or Pro-
gramming Console.

When I/O tables for configurations with Communications Units used in duplex
operation are created, the Unit with the lower slot number will be designated
as the active Unit and the Unit with the higher slot number will be designated
as the standby Unit. To reverse this designation, edit the 1/O tables offline and
transfer them to the PLC.

6. Set the software switches.

Contents Method Nodes Page
Transmission path | By Programming Device | All nodes. 79, 82
format setting for PLC, including Pro-

gramming Console. (See
note a.)

Data link manual/ | By Programming Device |Data link startup node only. |94
automatic setting | for PLC, including Pro- Note The node that starts

gramming Console. (See the data link is called

note b.) the “startup node.”
The startup node
must be determined
in advance.
Data link status By Programming Device | All nodes. 134
storage method for PLC, including Pro-
setting gramming Console. (See
note c.)

Note (a) In token-ring mode, confirm that the relevant setting location in
the DM parameters area is 00.

(b) For the 8-bit storage method, confirm that the relevant setting lo-
cation in the DM parameters area is 00.

(¢) In token-bus mode, when Optical Bus (CLK11) and Optical Ring
(CLK12, CLK12-V1, CLK13) Controller Link Units are used in
combination, the software switch at the Optical Ring Controller
Link Units for selecting either polling node or normal node must
be set for normal node.
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7. Set the parameters for automatic data link creation.

Equality Layout: Previous Pattern (Supported by CS1W-CLK13, CS1W-
CLK12-V1, CS1W-CLK53, CS1W-CLK52-V1, CVM1-CLK12, and CVM1-

CLK52)
Contents Method Nodes Page
Set the data link mode to Use a Programming | Data link startup node |94
manual or automatic. Device for the PLC, |only
including Program- | Note The node that is
ming Console, to set used to start the
in the CPU Unit data links is
used as the startup called the star-
node. tup node. The
node to be used
as the startup
node must be
determined
before data links
can be started.
Area |* Setthe area Data link startup node | 107
1 * Set the data link only
start word Note: Only when Area
* Set the number of 1is used
data link words
Area |e* Setthe area Data link startup node
2 only

e Set the data link
start word

e Set the number of
data link words

word.

Set the first data link status

Set the number of nodes to
participate in the data links.

Note: Only when Area
2 is used

Data link startup node
only

Note: Can also be set
as not used.

Data link startup node
only
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Note

1:N Allocations

For pre-Ver. 1.2 CS1W-CLK13, CS1W-CLK12-V1, CS1W-CLK53, or
CS1W-CLK52-V1 Controller Link Units, units from lot number
0306L1L1_[ICICI] or later support 1:N allocations.

Lot Number notation: The first two digits refer to the year (last two digits of
years from 2000 onwards), and the following two
digits indicate the month (01 to 12, for January to
December, respectively). (The last 7 digits are not

relevant.)

* Common Type

Contents

Method

Nodes

Page

Set the data link mode to
manual or automatic.

Set the type of 1:N alloca-

tions
Area |e Set the area
1 e Set the data link
start word
e Set the number of
send words for the
master node.
¢ Set the number of
send words per
slave node.
Area | Set the area
2

e Set the data link
start word

e Set the number of
send words for the
master node.

¢ Set the number of
send words per
slave node.

word

Set the first data link status

Set the nodes to participate
in the data links.

Use a Programming
Device for the PLC,
including Program-

ming Console. (See
note.)

Data link startup node
only

Note The node that is
used to start the
data links is
called the star-
tup node. The
node to be used
as the startup
node must be
determined
before data links
can be started.

94

Data link startup node
only

Data link startup node
only

Note: Only when Area
1 is used

Data link startup node
only

Note: Only when Area
2 is used

Data link startup node
only

113

Use the CX-Net in CX-Programmer version 3.2 or later to automatically set
data links with 1:N allocations.
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* 1to 1 Type
Contents Method Nodes Page
Set the data link Use a Programming Data link startup node 94
mode to manual or | Device for the PLC, only
automatic. gcludlrg PSrogrammlng Note The node that is
onsole. (See note.) used to start the
data links is called
the startup node.
The node to be
used as the startup
node must be
determined before
a data link can be
started.
Set the type of 1:N Data link startup node 117
allocations. only

Set the area.

Set the data link
start word.

Set the number of
common send words
for the master node.

Set the number of
individual send
words for the mas-
ter node.

Set the number of
send words per
slave node.

Set the first data link
status word.

Set the nodes to
participate in the
data links.

Note  Use the CX-Net in CX-Programmer version 3.2 or later to automatically set
data links with 1:N allocations.
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Note

* Chain Type

Contents

Method

Nodes

Page

Data link manual/
automatic setting

Set the type of 1:N
allocations.

Set the area.

Set the data link
start word.

Set the number of
common send words
for the master node.

Set the number of
send and receive
words for each
node.

Set the first data link
status word.

Set the nodes to
participate in the
data links.

Use a Programming
Device for the PLC,
including the Program-
ming Console. (See
note.)

Data link startup node
only

Note The node that is
used to start the
data links is called
the startup node.
The node to be
used as the startup
node must be
determined before
data links can be
started.

94

Data link startup node
only

120

Use the CX-Net in CX-Programmer version 3.2 or later to automatically set
data links with 1:N allocations.

8. Start the data links.

Contents Method Nodes Page
Start the data links. | Switch the Data link Data link startup node 127
Start/Stop Bit (listed (The Start Bit can be
below) from OFF to ON | {;rned ON in more then
using either the Program- | 5ne node to make sure
ming Device, or the user |ine data links start even
program. when the startup node is
down.)
Note Data link Start/Stop Bit (N= unit number):
CS Series: Word 0 of DM30000 + 100 x N
CVM1/CV Series: Word 0 of DM 2000 + 100 x N
9. Stop the data links.
Contents Method Nodes Page
Stop the data links. | Switch the Data link Start/ | Any node that is active in | 127

Stop Bit (listed below)
from OFF to ON using
either the Programming
Device, or the user pro-
gram.

the data link
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Note (a) Data link Start/Stop Bit (N= unit number):
CS Series: Word 0 of DM30000 + 100 x N
CVM1/CV Series: Word 0 of DM 2000 + 100 x N

(b) The data links will not start if there is an error in the data link ta-
bles in the startup node. Data links can be started and stopped
using the Controller Link Support Software.

2-2 Message Service Procedure

44

The following steps outline the basic procedure for using the message ser-

vice.
1,2,3... 1. Install and wire the Units.
Contents Remarks Page
¢ Mount the Units to the PLCs. - 59
¢ Wire the Network. 63

2. Prepare for communications.

Contents Remarks Page
¢ Set the unit number. 77, 81
¢ Set the node address. 78, 81

3. Turn ON the power to the PLC.

Contents Remarks Page
Turn ON the power to the PLC. - ---

4. Connect the Programming Device.

Contents Remarks Page
Connect the Programming Device. 25

Note A Programming Console can
be used if there is no duplex
operation.

5. Make duplex settings for Communications Units. Create I/O tables.

Contents Remarks Page
Make duplex settings for Communi- | Required only for duplex nodes. 207
cations Units (in PLC Setup).
Create the I/O tables. (See note.) 208

Note  When /O tables for configurations with Communications Units used in duplex
operation are created, the Unit with the lower slot number will be designated
as the active Unit and the Unit with the higher slot number will be designated
as the standby Unit. To reverse this designation, edit the 1/O tables offline and
transfer them to the PLC.

6. Set the software switch.

Contents Remarks Page

Transmission path format setting 78, 82
(See note a.)

Note (a) This setting is made by means of a Programming Device (includ-
ing the Programming Console) for the PLC. In token-ring mode,
confirm that the relevant setting location in the DM parameters
area is 00.
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(b) In token-bus mode, when Optical Bus (CLK11) and Optical Ring
(CLK12, CLK12-V1, or CLK13) Controller Link Units are used in
combination, the software switch at the Optical Ring Controller
Link Units for selecting either polling node or normal node must
be set for normal node.

7. Register routing tables if using inter-network connections.

Contents Remarks Page
* Set the local network table 190
* Set the relay network table

Note Routing tables are required if any of the CVM1 and CV-series CPU Units
in the Network has been manufactured on or before April 1996.

Lot No.:[J [0 4 6---- Manufactured in April 1996

Indicates the last digit of the manufacturing
year. In this example, the year is 1996.

Indicates the month of manufacture. October,
November, and December are indicated by x, vy,
and z respectively. In this example, the month is
April.

8. Create the user program.

Contents Remarks Page

¢ Prepare the send and receive data | Stored in the memory areas of the 142
in memory. local node

* Prepare the control data for the
communications instruction.

* Check the conditions for executing | The standard input conditions are the | 154
the SEND/RECV or CMND instruc- | Active Node Flags for the local and
tion. remote nodes, and the Port Enabled

Flag.

e Execute the SEND/RECV or|---
CMND instruction.

e Execute other instructions are|The standard input condition is the
required for the results of the com- | Port Error Flags.

munications instruction, (e.g., retry | c\yM1 and CV-series PLCs have 8
or error processing if an error| communications ports. When 9 or
occurs). more communications instructions
are executed at the same time, exclu-
sive control is necessary.

45



Message Service Procedure Section 2-2

46



SECTION 3
Installation and Wiring

This section explains how to install a Controller Link Unit onto a CPU Backplane and how to wire the Controller Link

Network.

3-1

3-2

3-3

Component Names and Functions . ............ ... ... ...

3-1-1  CS-series Optical Ring Controller Link Units (H-PCF Cable) . . . .
3-1-2  CVMI and CV-series Optical Ring Controller Link Units
(H-PCFEFCable) . .......o i e i
3-1-3  CS-series Optical Ring Controller Link Units (GI Cable). .......
3-1-4  CVMI and CV-series Optical Ring Controller Link Units
(GICable) ...t e
Installation . ......... .. .
3-2-1 CVMlandCV-seriesPLCs............. ... ...,
3-2-2 CS1andCSI-HPLCs ... i
3-2-3  CSIDPLCS ..ot
Optical WIring . . ... oo i e e e
3-3-1  Optical Fiber Cable Connections for H-PCF Cable. ............
3-3-2  Optical Fiber Cable Connections for GICable ................
3-3-3  Backup Power Supply Wiring . .. ....... ... ... . L.
3-3-4  Connecting Optical Fiber Cable to Connectors for H-PCF Cable. .
3-3-5  Connecting Optical Fiber Cable to Connectors for GI Cable . . . ..
3-3-6  Connecting Backup Power Supply Cables. ...................
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3-1 Component Names and Functions

This section describes the names and functions of the Controller Link Unit
components. This section also describes the operation of the indicators.

3-1-1 CS-series Optical Ring Controller Link Units (H-PCF Cable)

CS1W-CLK13
CS1W-CLK12-V1

Indicators (Refer to p. 49, 236.)
LED indicators that display the Unit and network status.

Unit number switch (Refer to p. 77.)

One rotary switch. The unit number is set in single-digit
hexadecimal.

UNIT;
No. i ]____
NODE; g
to. ixm‘ D X10° }_|_
Node address switches (Refer to p. 78.)

Two rotary switches. The node address of the Unit on the
Controller Link Network is set in 2-digit decimal.

Optical connectors (Refer to p. 63.)

Connectors to connect to the Controller Link Network communications
cable (H-PCF Optical Fiber Cable).

Power Supply Terminal Block (Refer to p. 73.)
Connect the backup battery for the node bypass function.
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Meanings of LED
Indicators

Name Color Status Meaning
RUN Green | Lit Unit operating normally or, if Communica-
(operating) tions Units are used in duplex operation, Unit

operating normally in active mode.

Flashing | If Communications Units are used in duplex
operation, Unit operating normally in standby

mode.
Not lit Unit error.
P/S Green | Lit Backup power is being supplied.
(power supply) Not lit Backup power is not being supplied.
ERC (communica- |Red Lit Communications error, node address setting
tions error) error, hardware error or a connection error
between the Optical Controller Link Unit and
SYSMAC LINK.
Not lit Normal operation
ERH Red Lit PLC error, PLC interface error, EEPROM
(PLC error) error, unit number error, 1/0O table not set,

duplex communications setting error, or
duplex settings incomplete

Not lit No error.
INS Yellow | Lit Unit is participating (inserted) in the network.
(network participa- Not lit Unit is not participating (inserted) in the net-
tion) work.
SD Yellow | Lit Data transmission.
(send) Not lit No data transmission.
RD Yellow | Lit Data reception.
(receive) Not lit No data reception.
M/A Yellow Data Data links not active in the net-
(data link mode) links work.
active in
the net-
work.
Lit Manual |Note:
(See M/A is always not lit when data
note.) links are not active in the network.
Not lit Auto-
matic
LNK Yellow | Lit Data links participating.
(data link) Flashing |Error in data link table.
Not lit Not in a data link or data link inactive.
RING Yellow | Lit Token-ring mode setting (cable normal)
(transmission path Flashing | Token-ring mode setting (cable discon-
format) nected)
Not lit Token-bus mode setting

Note Even when the local node does not participate in the data link, the
indicator will be lit if there are manually set data links active on the
network.

For details refer to 10-1 Troubleshooting Using Indicators.

Note The INS, SD, RD, M/A, LNK, and RING LED indicators on Controller Link
Units in standby mode are not lit.
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Dimensions (Unit: mm)

130

UNIT]
No. i

NooE o
> ixw' & x10

50
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3-1-2 CVM1 and CV-series Optical Ring Controller Link Units (H-PCF
Cable)

CVM1-CLK12

Indicators (Refer to p. 49, 236.)
LED indicators that display the Unit and Network status.

Unit number switches (Refer to p. 81.)

Two rotary switches. The unit number is set in 2-digit decimal
for the Network to which the PLC is connected.

NI

A
X0 xto’
NODE

%,
x1¢' . xidf

Il

Node address switches (Refer to p. 82.)

Two rotary switches. The node address of the Unit on the
Controller Link Network is set in 2-digit decimal.

Optical connectors (Refer to p. 63.)

For connecting the Controller Link Network communications
cables (H-PCF Optical Fiber Cable).

———— Power supply terminals (Refer to p. 73.)

For connecting the backup power supply for the node bypass
function.
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Meanings of LED
Indicators

52

Name Color Status Meaning
RUN Green | Lit Unit operating normally.
(operating) Not lit Unit error.
P/S Green | Lit Backup power is being supplied.
(power supply) Not lit Backup power is not being supplied.
ERC (communica- |Red Lit Communications error, node address setting
tions error) error (same address set twice), or hardware
error.
Not lit Normal operation
ERH Red Lit PLC error, PLC interface error, EEPROM
(PLC error) error, unit number error, or I/O table not set
Not lit No error.
INS Yellow | Lit Unit is participating (inserted) in the network.
(network participa- Not lit Unit is not participating (inserted) in the net-
tion) work.
SD Yellow | Lit Data transmission.
(send) Not lit No data transmission.
RD Yellow | Lit Data reception.
(receive) Not lit No data reception.
M/A Yellow Data Data links not active in the net-
(data link mode) links work.
active in
the net-
work.
Lit Manual |Note:
(See M/A is always not lit when data
note.) links are not active in the network.
Not lit Auto-
matic
LNK Yellow | Lit Data links participating.
(data link) Flashing |Error in data link table.
Not lit Not in a data link or data link inactive.
RING Yellow | Lit Token-ring mode setting (cable normal)
(transmission path Flashing | Token-ring mode setting (cable discon-
format) nected)
Not lit Token-bus mode setting

Note Even when the local node does not participate in the data link, the
indicator will be lit if there are manually set data links active on the
network.

For details refer to 10-1 Troubleshooting Using Indicators.
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Dimensions (Unit: mm)

5(:;: e

95 ,

/—\

250

93

110
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3-1-3 CS-series Optical Ring Controller Link Units (Gl Cable)

CS1W-CLK53
CS1W-CLK52-V1

Indicators (Refer to p. 49, 236.)
LED indicators that display the Unit and network status.

Unit number switch (Refer to p. 77.)
One rotary switch. The unit number is set in single-digit

]7 hexadecimal.

Node address switches (Referto p. 78.)

Two rotary switches. The node address of the Unit in the
Controller Link Network is set in 2-digit decimal.

—I— Optical connectors (Refer to p. 70.)

Connectors to connect to the Controller Link Network communications
cable (Gl Optical Fiber Cable).

Power Supply Terminal Block (Referto p. 73.)
_ Connect the backup battery for the node bypass function.

54



Component Names and Functions

Section 3-1

Meanings of LED
Indicators

Name Color Status Meaning
RUN Green | Lit Unit operating normally or, if Communica-
(operating) tions Units are used in duplex operation, Unit
operating normally in active mode.

Flashing | If Communications Units are used in duplex
operation, Unit operating normally in standby
mode.

Not lit Unit error.

P/S Green | Lit Backup power is being supplied.

(power supply) Not lit Backup power is not being supplied.

ERC (communica- |Red Lit Communications error, node address setting

tions error) error, hardware error or a connection error
between the Optical Controller Link Unit and
SYSMAC LINK.

Not lit Normal operation

ERH Red Lit PLC error, PLC interface error, EEPROM

(PLC error) error, unit number error, 1/0O table not set,
duplex communications setting error, or
duplex settings incomplete

Not lit No error.

INS Yellow | Lit Unit is participating (inserted) in the network.
(network participa- Not lit Unit is not participating (inserted) in the net-
tion) work.
SD Yellow | Lit Data transmission.
(send) Not lit No data transmission.
RD Yellow | Lit Data reception.
(receive) Not lit No data reception.
M/A Yellow Data Data links not active in the net-
(data link mode) links work.

active in

the net-

work.

Lit Manual |Note:

(See M/A is always not lit when data
note.) links are not active in the network.

Not lit Auto-
matic

LNK Yellow | Lit Data links participating.
(data link) Flashing |Error in data link table.

Not lit Not in a data link or data link inactive.

RING Yellow | Lit Token-ring mode setting (cable normal)
(transmission path Flashing | Token-ring mode setting (cable discon-
format) nected)

Not lit Token-bus mode setting

Note Even when the local node does not participate in the data link, the
indicator will be lit if there are manually set data links active on the
network.

For details refer to 10-1 Troubleshooting Using Indicators.

The INS, SD, RD, M/A, LNK, and RING LED indicators on Controller Link
Units in standby mode are not lit.
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|

Dimensions (Unit: mm)

130

SL1

gl & I

ASEEREN

AV
lolelelo

T II
o[ ]o
35 W’SS)‘ 101

Note  Dimensions given in parentheses are for the CS1W-CLK53 and include the
terminal cover.
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3-1-4 CVM1 and CV-series Optical Ring Controller Link Units (Gl Cable)

CVM1-CLK52

Kl

Meanings of LED
Indicators

T
£
x10 x1¢
\ODE

:
x10 x1¢

]7

Indicators (Refer to p. 49, 236.)
LED indicators that display the Unit and Network status.

Unit number switches (Refer to p. 81.)

Two rotary switches. The unit number is set in 2-digit decimal
for the Network to which the PLC is connected.

]— Node address switches (Refer to p. 82.)

Two rotary switches. The node address of the Unit on the
Controller Link Network is set in 2-digit decimal.

Optical connectors (Refer to p. 70.)

For connecting the Controller Link Network communications
cables (Gl Optical Fiber Cable).

Power supply terminals (Refer to p. 73.)

For connecting the backup power supply for the node bypass

function.

Name Color Status Meaning
RUN Green | Lit Unit operating normally.
(operating) Not lit Unit error.
P/S Green |Lit Backup power is being supplied.
(power supply) Not lit Backup power is not being supplied.
ERC (communica- |Red Lit Communications error, node address setting
tions error) error (same address set twice), or hardware
error.
Not lit Normal operation
ERH Red Lit PLC error, PLC interface error, EEPROM
(PLC error) error, unit number error, or /O table not set
Not lit No error.

INS Yellow | Lit Unit is participating (inserted) in the network.
(network participa- Not lit Unit is not participating (inserted) in the net-
tion) work.
SD Yellow | Lit Data transmission.
(send) Not lit No data transmission.
RD Yellow | Lit Data reception.
(receive) Not lit No data reception.
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Name Color Status Meaning
M/A Yellow Data Data links not active in the network.
(data link mode) links
active in
the net-
work.
Lit Manual |Note:
(See M/A is always not lit when data
note.) links are not active in the network.
Not lit Auto-
matic
LNK Yellow | Lit Data links participating.
(data link) Flashing | Error in data link table.
Not lit Not in a data link or data link inactive.
RING Yellow | Lit Token-ring mode setting (cable normal)
%rftn::gnssmn path Flashing | Token-ring mode setting (cable disconnected)
Not lit Token-bus mode setting

Note Even when the local node does not participate in the data link, the
indicator will be lit if there are manually set data links active on the
network.

For details refer to 10-1 Troubleshooting Using Indicators.
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Dimensions (Unit: mm)

o N

3-2 Installation

I
X10 x16
NODE

x10 X1

Mia
LNK:|

0]

=

93

103

The Controller Link Unit is mounted onto a CPU Backplane or Expansion CPU
Backplane for use. For detailed information on PLC installation procedures,
refer to the installation guide for the applicable PLC.

Note 1.

Always turn OFF power to the PLC before mounting the Controller Link
Unit into the Backplane.

Be sure that all screws on the Backplane, the Bus Connection Unit, the ter-
minal block, and cables are tightened firmly. If screws work loose, a mal-
function may occur as a result of vibration.

Do not allow scraps of wire to enter the Unit when wiring the network.

A label has been placed over the upper surface of the Controller Link Unit
to prevent scraps of wire from entering the Unit. Conduct wiring and instal-
lation with this label in place. If wire scraps get into the Unit, it will malfunc-
tion. (CS-series Controller Link Units only)

Remove the label after wiring and installing the Controller Link Unit to pre-
vent overheating. Overheating will cause the Unit to malfunction. (CS-se-
ries Controller Link Units only)
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3-2-1

60

CVM1 and CV-series PLCs

Up to four Controller Link Units for CVM1 and CV-series PLCs can be
installed in a CPU Backplane or a Expansion CPU Rack. Controller Link Units
cannot be installed on an Expansion I/0O Rack, a SYSMAC BUS Slave Rack,
or a SYSMAC BUS/2 Slave Rack.

The CVM1 and CV-series Controller Link Unit is classified as a CPU Bus Unit
and must be mounted in a CPU bus slot.

Note

CPU Backplane

CV500-BC101, CVM1-BC103/CV500-BC051, CVM1-BC053/CV500-BC031, CVYM1D-BC05

Tighten the screws on the Backplane to a torque of 1.2 N-m.
Tighten the fixed screws on the CPU Unit to a torque of 0.9 N-m.

l c|pP
—|O P|S
C U
3/5/10 slots

Expansion CPU Rack
CV500/BI111/CVM1D-BI101
|1
P
O s
F
11 slots
|
P
L ? s
F

CPU Rack
(CV500/CV1000/CVM1D-BC051/CV2000/
CVM1)

The Unit can be mounted to the 3/5/10 slots
shown in the diagram on the right. (It cannot
be mounted to the leftmost slot even if an
Expansion CPU Rack is not used.)

Expansion CPU Rack

Any of the 11 slots shown in the illustration
can be used. The leftmost slot cannot be
used.

Expansion I/O Rack
Controller Link Units cannot be mounted to
Expansion 1/O Racks.

PS: Power Supply Unit
CPU: CPU Unit

I0C: 1/0 Control Unit
IOIF: 1/O Interface Unit

Install in four of
these 14, 16, or
21 slots.
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3-2-2 CS1 and CS1-H PLCs

Note

Up to a total of eight Controller Link Units with unit version 1.2 or later (wired
and optical) for CS-series PLCs (or up to four pre-Ver. 1.2 Controller Link
Units) can be installed in a CPU Backplane or an Expansion CPU Rack. Con-
troller Link Units cannot be installed on a C200H Expansion I/O Rack or a
SYSMAC BUS Slave Rack.

Tighten the screws on the Backplane to a torque of 0.9 N-m.
Tighten the fixed screws on the CPU Unit to a torque of 0.4 N-m.

CS-series CPU Backplane
CS1W-BC103, CS1W-BC083, CS1W-BC053, CS1W-BC033, CS1W-BC023

CS-series CPU Rack
p The Unit can be mounted to the 2/3/5/8/10
g slots shown in the diagram on the left.

[ennvi@]

2/3/5/8/10 slots

CS-series Expansion Backplane
CS1W-BI103, CS1W-BI083, CS1W-BI053, CS1W-BI033

Install in four of
these slots.

—10

CS-series Expansion Backplane
p Slots 3/5/8/10 shown in the illustration can be
S used.

3/5/8/10 slots
C200H Expansion 1/O Backplane

il

C200H Expansion 1/0O Backplane
p Controller Link Units cannot be mounted to
3 Expansion I/O slots.

Note

PS:  Power Supply Unit
CPU: CS1 or CS1-H CPU Unit

When installing several CS-series CPU Bus Units at the same time, a total of
16 CS-series CPU Bus Units maximum may be installed.

Up to eight CS-series Controller Link Units with unit version 1.2 or later can be
connected to a single CPU Unit. When connecting multiple Controller Link
Units to the CPU Unit, consider the current consumption of the CPU Unit and
each CPU Bus Unit before selecting the Power Supply Unit. For details on
Controller Link Unit current consumption, refer to Controller Link Unit Models
and PLCs on page 17. For details on current consumption of each Unit, refer
to the SYSMAC CS Series Programmable Controllers Operation Manual
(W339).

The following table provides an example of current consumption

Example: Using the C200HW-PA209R Power Supply Unit supplying a maxi-
mum current of 9.0 A (5 V) and maximum power of 45 W.

Name

Model Number of

Current consumption
per Unit (A)

Units

Current consumption

(A)

CPU Backplane (8 slots)

CS1W-BC083

0.11A

0.11A

CPU Unit

CS1H-CPU67H

0.82 A

0.82 A

Controller Link Unit (Optical)

CS1W-CLK52-V1

0.65A

520A

Total

6.13 (power consump-
tion: 30.65 W)
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3-2-3 CS1DPLCs

Up to 3 pairs (i.e., active Unit and standby Unit) of CS-series Controller Link
Units used in duplex operation and one CS-series Controller Link Unit not
used in duplex operation can be mounted to a CS1D Duplex Backplane or an
Expansion Backplane supporting online replacement. In other words, Units
using up to 4 unit numbers can be mounted. Controller Link Units cannot be
installed on an C200H Expansion 1/0 Rack or a SYSMAC BUS Slave Rack.

Note 1. Duplex operation is possible only with the CS1W-CLK13/12-V1 and
CS1W-CLK53/52-V1.
2. Tighten the screws on the Backplane to a torque of 0.9 N-m.
Tighten the fixed screws on the CPU Unit to a torque of 0.4 N-m.
Duplex Backplane
CS1D-BC052
CS1D CPU Rack
The Unit can be mounted in any of the 5 3
Cc|D|C P slots shown in the diagram on the left. . . .
PIP|P s Units corresponding to up to 4 unit
*{. Thi ; ; numbers can be mounted. Possible
—] L1J LU 1: This slot is empty for Simplex Systems. configurations include the following:
1. Controller Link Units used in
5 slots duplex operation can be mounted

Expansion Backplane
supporting online replacement

CS1D-BI092

to 6 slots (3 slots for active Units
and 3 slots for standby Units) and
a Controller Link Unit not used in
duplex operation can be mounted

CS1D Expansion Backplane in 1 slot.

plp The Unit can be mounted in any of the 2. Controller Link Units not used in
9 slots shown in the diagram on the left duplex operation can be mounted
(8 slots for Long-distance Expansion to 4 slots.

racks).

9 slots

C200H Expansion I/O Backplane

—

P | C200H Expansion I/O Backplane
s | Controller Link Units cannot be
mounted to Expansion I/O slots.

PS: Power Supply Unit

CPU: CPU Unit

DPL: Duplex Unit (CS1D-DPLO1)

Note

62

When installing several CS-series CPU Bus Units at the same time, a total of
16 CS-series CPU Bus Units maximum (not including Controller Link Units in
standby mode) may be installed.

For details on the CS1D System, refer to the CS-series Duplex System Oper-
ation Manual (W405).

1. A pair of Controller Link Units used in duplex operation can be mounted in
non-adjacent slots or on different Racks. Be sure, however, to connect
them directly with a cable.

2. Inthe CS1D System, online replacement is possible using a Programming
Console. If the Controller Link Units are used in token-bus mode, however,
there is a possibility of the network splitting.
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3-3 Optical Wiring
3-3-1 Optical Fiber Cable Connections for H-PCF Cable

Optical Bus and Optical
Ring Systems (Token-bus
Mode)

Optical Connector Cover —

@

All of the nodes in the network are connected in a line (daisy-chain configura-
tion) with H-PCF Optical Fiber Cable.

The nodes can be connected in any order, but be sure to begin with the upper
connector (SL1) of the highest node in the network and connect to the lower
connector (SL2) in the next lower node, as shown in the following diagram.

Although there is no fixed order in which the nodes must be connected, in
order to minimize the effect on communications time in the event of a discon-
nection, it is recommended that they be connected in order of node address
(node 1 — node 2... — node 62 whenever possible).

Also be sure to cover the unused connectors on the highest and lowest nodes
in the network with Optical Connector Covers.

« Higher Lower —

@
@

o oflo olf®

/

—— Optical Connector Cover

e

@

E

o

—| )|
|

edeo

i

e]

Note

Optical Ring System
(Token-ring Mode) without
Duplex Operation

See 1-2-6 Devices Required for Connection for details on available H-PCF
Optical Fiber Cables.

1. Always use the specified Optical Fiber Cables.

2. The maximum distance between nodes depends on how the cable is con-
nected. For details, refer to the applicable Optical Fiber Cable (H-PCF)
manual.

3. In token-bus mode (daisy-chain connection), the maximum number of
nodes in an Optical Bus System (i.e., Controller Link Unit model numbers
ending in CLK11) with nodes is 32 (node addresses 1 to 32).

4. Duplex operation of Communications Units is not possible in token-bus
mode.

5. Online replacement is possible in CS1D Systems but if token-bus mode is
used there is a possibility of the network splitting.

All of the nodes in the network are connected in a ring with H-PCF Optical
Fiber Cable.

The nodes can be connected in any order, but be sure to begin with the upper
connector (SL1) of the highest node in the network and connect to the lower
connector (SL2) in the next lower node, as shown in the following diagram.

Although there is no fixed order in which the nodes must be connected, in
order to minimize the effect on communications time in the event of a discon-
nection, it is recommended that they be connected in order of node address
(node 1 — node 2... — node 62 whenever possible).
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Optical Ring System

Note

(Token-ring Mode) with

Duplex Operation

64

Note

< Higher Lower —
9 s 9
[ I L I s e
® © @
© @ @
oL 10 oL o oL 16
\

See 1-2-6 Devices Required for Connection for details on available H-PCF
Optical Fiber Cables.

1. Always use the specified Optical Fiber Cables.

2. The maximum distance between nodes depends on how the cable is pro-
cessed. For details, refer to the applicable Optical Fiber Cable (H-PCF)
manual.

All of the nodes in the network (including standby Units) are connected in a
ring with H-PCF Optical Fiber Cable.

The nodes can be connected in any order, but be sure to begin with the upper
connector (SL1) of the highest node in the network and connect to the lower
connector (SL2) in the next lower node, as shown in the following diagram.

Although there is no fixed order in which the nodes must be connected, in
order to minimize the effect on communications time in the event of a discon-
nection, it is recommended that they be connected in order of node address
(node 1 — node 2... — node 62 whenever possible).

Pairs of Controller Link Units used in duplex operation can also be connected
in any order but they must be connected with special cable. (There must be no
other nodes between them.)

Standby mode 1

]

1. Connect active and standby Controller Link Units using either the CS1D-
CNO051 Duplex Unit Connecting Cable or an Optical Fiber Cable with a con-
nector (S3200-CNLICICI-CICI-CIC). See 1-2-6 Devices Required for Con-
nection for details on available H-PCF Optical Fiber Cables.

2. Always use the specified Optical Fiber Cables.
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6.

The maximum distance between nodes depends on how the cable is pro-
cessed. For details, refer to the applicable Optical Fiber Cable (H-PCF)
manual.

There are no special restrictions that apply to the distance between stand-
by Controller Link Units and higher or lower Controller Link Units. (The re-
strictions, however, on the maximum transmission distance for Controller
Link Networks (20 km) and the maximum distance between nodes (de-
pends on the cable construction method) must be satisfied.)

The standby Controller Link Unit does not participate in communications
and so is not counted as a node. However, because standby Units are in-
cluded in the figure for the maximum number of mountable Units (62), the
maximum number of active nodes is equal to the following:

62 — Number of standby Units

The network can include a mixture of duplex and non-duplex nodes.

3-3-2 Optical Fiber Cable Connections for Gl Cable

All of the nodes in the network are connected in a line (daisy-chain configura-

Optical Bus and Optical
Ring Systems (Token-bus

Mode)

Optical

Connector ——|

Cover

tion) with Gl Optical Fiber Cable. The cables must be connected as shown in
the following diagrams.

Higher SL2 "Receive" Lower SL1 "Receive"
Higher SL2 "Transmit“>< Lower SL1 "Transmit"

An identifying label is printed on one of the cables in each pair, so that the
cables can be told apart. If the Units are connected incorrectly, the situation
can be misinterpreted as a disconnection and unpredictable operation may
result.

Although there is no fixed order in which the nodes must be connected, in
order to minimize the effect on communications time in the event of a discon-
nection, it is recommended that they be connected in node-address order
(node 1 — node 2... — node 62) whenever possible.

Always cover the unused connectors on the highest and lowest nodes in the
network with Optical Connector Covers.

« Higher Lower —

¢

NODEe
o EX\CX\D

Receive Receive

©
Receive ©| | Receive
Transmit |s. >§ Transmit
C <

Optical
— Connector

Note

I
Transmit "2l | Transmit Cover
- ©] 1
50 5]
See 1-2-6 Devices Required for Connection for details on available Gl Optical

Fiber Cables.

1.
2.

Always use the specified Optical Fiber Cables.

Although the Optical Fiber Cables can be distinguished by the markings or
color, in order to prevent incorrect connection it is recommended that tags
are attached to the cables.
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Optical Ring System
(Token-ring Mode) without
Duplex Operation

Note

Optical Ring System
(Token-ring Mode) with
Duplex Operation
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3. The maximum distance between nodes depends on the type of Gl cable
(core diameter) that is being used.
62.5/125 um cable: Max. distance between nodes = 2 km
50/125 um cable: Max. distance between nodes = 1 km

4. Duplex operation of Communications Units is not possible in token-bus
mode.

5. Online replacement is possible in CS1D Systems but if token-bus mode is
used there is a possibility of the network splitting.

All of the nodes in the network are connected in a ring with Gl Optical Fiber
Cable. The cables must be connected as shown in the following diagrams.

Higher SL2 "Receive" Lower SL1 "Receive"

Higher SL2 "Transmit“>< Lower SL1 "Transmit"
An identifying label is printed on one of the cables in each pair, so that the
cables can be told apart. If the Units are connected incorrectly, the situation
can be misinterpreted as a disconnection and unpredictable operation may
result.
Although there is no fixed order in which the nodes must be connected, in
order to minimize the effect on communications time in the event of a discon-

nection, it is recommended that they be connected in node address order
(node 1 — node 2... — node 62 — node 1) whenever possible.

« Higher Lower —

i '
NODEe NODE
R X R X e schxm e schxm
eceive eceive = Receive =]
Receive ®)| | Receiv, ©) Receive
gﬁi?' < Transmit ../ > | Transmit ../ > |
<& ~4® B
Transmit 2l | Transmit el |Tran-
il i (] i I (€] 1l smit
g=n g=n
. ) 4

See 1-2-6 Devices Required for Connection for details on available Gl Optical
Fiber Cables.

1. Always use the specified Optical Fiber Cables.

2. The maximum distance between nodes depends on the type of Gl cable
(core diameter) that is being used.
62.5/125 um cable: Max. distance between nodes = 2 km
50/125 um cable: Max. distance between nodes = 1 km

All of the nodes in the network (including standby Units) are connected in a
ring with Gl Optical Fiber Cable. The cables must be connected as shown in
the following diagrams.

Higher SL2 "Receive" Lower SL1 "Receive"
Higher SL2 “Transmit">< Lower SL1 "Transmit"

An identifying label is printed on one of the cables in each pair, so that the
cables can be told apart. If the Units are connected incorrectly, the situation
can be misinterpreted as a disconnection and unpredictable operation may
result.
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Note

Although there is no fixed order in which the nodes must be connected, in
order to minimize the effect on communications time in the event of a discon-
nection, it is recommended that they be connected in node address order
(node 1 — node 2... — node 62 — node 1) whenever possible.

Pairs of Controller Link Units used in duplex operation can also be connected
in any order but they must be connected with special cable. (There must be no
other nodes between them.)

1 node <~ Higher 1 node 1 node
____________________ [mmmm ===
Active mode Active mode  Standby mode ! Active mode  Standby mode

1 | N S | T S

e — T— S| ErEET— S|
1 1 t1
NTpg ilpg
I 0
S, Sl

|
|
1
| |
| |
! 1““‘]‘ !
R 1 R = |!
! T |
1 @ 1
TH|IR
T :I j . \,[Dg T
o RIC
| I w ‘}@ 1T
I : tiel |
! | @\j@} !

R: Receive T: Transmit

1. Connect active and standby Controller Link Units using a Gl cable (of at
least 50 cm in length). See 1-2-6 Devices Required for Connection for de-
tails on available Gl Optical Fiber Cables.

2. Always use the specified Optical Fiber Cables.

3. The maximum distance between nodes depends on the type of Gl cable
(core diameter) that is being used.
62.5/125 um cable: Max. distance between nodes = 2 km
50/125 um cable: Max. distance between nodes = 1 km

4. There are no special restrictions that apply to the distance between stand-
by Controller Link Units and higher or lower Controller Link Units. (The re-
strictions, however, on the maximum transmission distance for Controller
Link Networks (30 km) and the maximum distance between nodes (de-
pends on the cable construction method) must be satisfied.)

5. The standby Controller Link Unit does not participate in communications
and so is not counted as a node. However, because standby Units are in-
cluded in the figure for the maximum number of mountable Units (62), the
maximum number of active nodes is equal to the following:

62 — Number of standby Units

6. The network can include a mixture of duplex and non-duplex nodes.

3-3-3 Backup Power Supply Wiring

Note

Each node requires a backup power supply for the node bypass function. Sev-
eral nodes can be connected to a single power supply or each node can be
connected to an independent power supply.

Be sure that the backup power supply is providing sufficient current and volt-
age at the Unit’s connector. See 1-2-8 Backup Power Supply (Optical System
Only) for the backup power supply specifications.

1. Alabel has been placed over the upper surface of the CS-series Controller
Link Units to prevent wire cuttings from entering the Unit. When wiring the
backup power supply, leave the label in place.
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3-3-4

2. When wiring is complete, remove the label to avoid overheating.

3. Use a power supply that is not connected to PLC operation, as in the case
of the node bypass function, for the backup power supply so that when the
power to the PLC is turned OFF, the backup power supply will continue.

4. Use a dedicated power supply for the backup power supply. Do not share
a power supply being used for I/O, motors, or control systems.

5. When two or more nodes are connected to a single power supply, wire
each node separately.

Power source Power source

6. When using Controller Link Units in duplex operation in a CS1D System,
provide backup power supplies for both the active and standby Controller
Link Units. If the backup power supply for the standby Unit is stopped, com-
munications will be interrupted at that point and a disconnection will be de-
tected.

Connecting Optical Fiber Cable to Connectors for H-PCF Cable

Connection Procedure
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1,2,3...

A special connector is used to connect the Optical Fiber Cable to the Control-

ler Link Unit.

This manual does not provide details on Optical Fiber Cable preparation.

Connect the Optical Fiber Cables to the nodes in order from higher to lower

nodes. (When a ring topography is being used, connect the last node to the

first node, t00.)

Observe the following precautions when connecting the Optical Fiber Cables.
* Always turn OFF the PLC power supply before connecting Optical Fiber

Cables (except for online replacement).

* Special tools are required to attach Optical Fiber Cables to the connec-
tors. The cable may disconnect from the connector if the proper tools and
methods are not used during cable assembly.

Use the following procedure to connect Optical Fiber Cables to a Unit.

1. Tighten screws in the mounting brackets so that the through-holes on the
terminal are on the top and bottom and then affix hexagonal nuts from the
opposite side of the terminal.

2. Insert bushing to the mounting bracket and secure the Unit with screws.

3. Pass the tension member through the through-holes, and tighten the ter-
minal screws to affix the tension member.

4. Affix the cable to the mounting bracket so that it is clamped by the bracket.
Two cables can be attached at the same time.

5. Move the cable connector so that the loose ends are on the left-hand side,
and insert the Unit’'s optical connector as far as it will reach.
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Example: Connections for Duplex Operation of Communications Units

Mounting bracket

Terminal

Lower side

¢ Insert the connectors completely and always check that the connectors
are locked before starting operation.

¢ |f a connector becomes disconnected while in token-bus mode, the node
will be unable to communicate with other nodes in that part of the net-
work. The network will be divided into two and communications with the
remaining nodes will be unreliable. Be sure not to remove connectors dur-
ing communications.

Transmission to connected side
E ‘ possible (but unreliable)

rd

ETT

“—  —p

Isolated
(Transmission not possible)

Even in token-ring mode, the network will be broken and communications may
be disrupted if disconnections occur at two or more places. Be sure not to
allow connectors to be disconnected during communications.
* Do not pull on the Optical Fiber Cable too forcefully.
The maximum tension that can be applied to the cord is 10 kg and the
maximum tension that can be applied to the cable is 50 kg.

D=7
e

Cord Cable
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* Do not bend the cable too sharply. The minimum radius for bends is
10 cm.

* To prevent the Optical Fiber Cable from being pulled too forcefully, always
use the cable securing bracket and provide space below the Unit as
shown in the following diagram. Do not exceed the maximum tension for
the cord and cable:

Cord: 0 kg (Do not apply any tension.)
Cable: 5kg

DT b
(RN P

Cord  Cable D

60

200

g,&

* Do not place objects on top of the Optical Fiber Cable. The maximum
pressure that can be placed on the cord and cable is as follows:
Cord: 30 kg/10 cm
Cable: 50 kg/10 cm

* Inspect the connector before installing it.

3-3-5 Connecting Optical Fiber Cable to Connectors for Gl Cable
A special connector (ST connector) is used to connect the Gl Optical Fiber
Cable to the Controller Link Unit.

Connect the Gl Optical Fiber Cables to the nodes in order from higher to lower
nodes. (When a ring topography is being used, connect the last node to the
first node, t00.)

Observe the following precautions when connecting the Optical Fiber Cables.

* Always turn OFF the PLC power supply before connecting Optical Fiber
Cables.

* Special tools and skills are required to attach Optical Fiber Cables to the
connectors. The cable may disconnect from the connector if the proper
tools and methods are not used during cable assembly.

Connection Procedure Use the following procedure to connect Optical Fiber Cables to a Unit.

1,2,3... 1. Attach the mounting bracket to the Unit with the provided screws.
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2. Attach the clamp to the mounting bracket so that it clamps the cable(s).
Two cables can be attached at the same time.

N\

1. Screw the mounting
bracket to the Unit.

Mounting bracket

2. Attach the clamp to the
mounting bracket so that
the cable(s) are clamped.

Clamp

3. Remove the Optical Connector Covers from the Unit’s connectors shown
in the following diagram if there are covers protecting the connectors.
Remove the covers from the tips of the cables’ ST connectors if there are
covers protecting the ST connectors.

Optical Connector Cover

Rotate the cover 90° Pull off the cover.
counterclockwise.
Note To replace the Optical Connector Cover, just reverse the steps
shown in the diagram above.

4. Turn the cable connector so that the tab in the connector faces left and
aligns with the slot in the Unit’'s connector. Insert the cable connector fully
into the Unit’s optical connector. Press and turn the cable’s connector
clockwise to lock the connector in place.
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Unit's optical ~ Cable
connector connector

\@{J«a@m =>

Slot

S

Press and turn the metal fitting on
the cable connector until it locks.

Align the tab in the cable connector with
the slot in the Unit's connector and fully
insert the cable connector.

Note To remove the connector, just reverse the steps shown in the dia-
gram above. (Press and turn the cable connector's metal fitting
counterclockwise to unlock the connector.)

5. Afterinstalling the Optical Fiber Cable, fix the tension member of the Opti-
cal Fiber Cable.

* Insert the connectors completely and always check that the connectors
are locked before starting operation.

¢ |f a connector becomes disconnected while in token-bus mode, the node
will be unable to communicate with other nodes in that part of the net-
work. The network will be divided into two and communications with the
remaining nodes will be unreliable. Be sure not to remove connectors dur-
ing communications.

Communications are possible with the
connected nodes, but not reliable.

Network divided

(Transmission not possible)
Even in token-ring mode, the network will be divided and communications
may be disrupted if disconnections occur at two or more places. Be sure not
to allow connectors to be disconnected during communications.

When installing Optical Fiber Cables, be sure to stay within the specifications
(e.g., tensile strength, bending, lateral pressure) for the cables used.
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3-3-6 Connecting Backup Power Supply Cables

Note

Attach crimp terminals to the power supply cable when connecting the backup
power supply to the Controller Link Unit.

4(©)
sLt SL1{
<O
>|©
SL2 SLZ{
<O
DC24v pcaay | +
INPUT INPUT B2=3 n
+f - l®lT o ] — Backup
_L L power
I =—11 7 uﬁﬂ :‘:1 —24 vbe Supply
©[J]o© o[]© -
H-PCF cable Gl cable
(CS1W-CLK13, (CS1W-CLK53,
CS1W-CLK12-V1,or CS1W-CLK52-V1, or
CVM1-CLK12) CVM1-CLK52)

Crimp Terminals
Use M3 crimp terminals, as illustrated below.

H-PCF cable (CS1W-CLK13, CS1W-CLK12-V1, or CVM1-CLK12)

Gl cable (CS1W-CLK53, CS1W-CLK52-V1, or CVM1-CLK52)

1. Always turn OFF the power to the PLC and the backup power supply be-
fore connecting the backup power supply cables.

2. Separate the backup power supply wires from other power lines and high-
voltage lines to prevent noise.

3. Always use a crimp terminal for wiring. Do not connect a wire that has only
been twisted directly to a terminal block.

4. For a higher degree of safety, it is recommended that a round crimp termi-
nal is used.

5. When mounting the crimp terminal, always use the appropriate tools for
each crimp terminal and follow the appropriate installation procedures.
Contact the crimp terminal manufacturer for details on the appropriate
tools and procedures. Failure to use the appropriate tools and procedures
could cause cables to break.

6. Measure the length of peeled cable during installation according to the
crimp terminal used and make sure that the peeled length is not too long.
Cover the compressed section of the crimp terminal and cable with vinyl
tape or heat-shrinking tube.

7. Be sure not to reverse the power supply polarity.

8. Tighten the screws on the terminal block firmly. The correct tightening
torque is 0.5 N-m. If the screws are too loose, short-circuit, malfunction or
burning may result.

9. Do not pull backup power supply cables with excessive force.
10. Do not bend backup power supply cables.

11. Do not place any object on top of backup power supply cables.
12. Supply power only after checking the wiring thoroughly.
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SECTION 4
Preparations for Communications

This section describes the settings required for starting communications. These basic settings are required both for data
links and the message service. Carry out the settings described here before turning ON power to the Controller Link
Unit.

4-1  CS-series Optical Ring Controller Link Units .. ...................... 76
4-1-1  OVEIVIEW . . ottt ettt e e e e e et et 76
4-1-2  Setting the Unit Number . ......... ... .. ... i, Tl
4-1-3  Setting the Node Addresses . . ..., 78
4-1-4  Setting the Transmission Path Format.................... ... 79
4-2  CVMI and CV-series Optical Ring Controller Link Units .............. 79
4-2-1  OVEIVIEW ..ottt e 80
4-2-2  Setting the Unit Number ........... ... ... . ... ... ..., 81
4-2-3  Setting the Node Address. . ..., 82
4-2-4  Setting the Transmission Path Format . ...................... 82
4-2-5 Creating[/OTables ..........cooiiiiiiiniiiiiiinan.. 83
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4-1 CS-series Optical Ring Controller Link Units

Before starting communications, the following settings are required for an
Optical Ring Controller Link Unit (H-PCF cable or Gl cable) used with a CS-

series PLC.

Item Setting location Page
Unit number Unit number switch 77
Node address Node address switches 78
Duplex settings (when using Commu- | PLC Setup 207
nications Units in duplex operation)
Transmission path format Software switch 79

For details on duplex settings, refer to 8-3 Procedure for Using Duplex Units.

4-1-1 Overview

Unit Number setting

NODEeg g
& x10 & x10

Node Address setting

H-PCF cable Gl cable
Unit Number
Setting range Nodes
0 to F (default is 0) All nodes in the Network
Node Address
Setting range Nodes
01 to 62 (default is 01) (See note.) | All nodes in the Network

Note  With the token-bus method, the maximum number of nodes in an Optical Bus
System (i.e., model numbers ending in CLK11) with nodes is 32 (node
addresses 1 to 32).

Duplex Settings for Communications Units (PLC Setup)
Refer to 8-3 Procedure for Using Duplex Units.
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Transmission Path Format Setting (Software Switch)

Setting range Nodes

Token-ring mode All nodes in the Network
Token-bus mode

Software switch (DM30000 + 100 X unit number)

15 14 13 12 11 10 9 8 6 5 4 3 2 1 0
[-[-[ofolo]o oToT-T-ToToTo]-]
O émg}fssgﬁitntgsq | S Transmission path setting
Transmission Path
Bit Setting contents
9 8
0 0 Token-ring mode
0 1
1 0
1 1 Token-bus mode

4-1-2 Setting the Unit Number

Set the unit number for each Unit using the rotary switches on the front of the
Unit. When using Controller Link Units in duplex operation, set the same unit
number for each active/standby pair of Units. The unit number is used to iden-
tify a CPU Bus Unit in the PLC. Any unit number can be set between 0 and F
in hexadecimal (00 to 15 in decimal).

Note

No.
Note: The factory default settings are shown above.
ltem Specifications
Setting method Single-digit hexadecimal
Setting range 0 to F (decimal 00 to 15, default is 0)
Node All nodes in the Network

Set the node address using a small flat-blade screwdriver, being careful not to
damage the rotary switches.

1.
2.

Always turn OFF the PLC’s power before setting the unit number.

When setting a Unit for the first time or changing the existing setting, create
a I/O table in the PLC’s CPU Unit.

If there are no Units used in duplex operation, do not set the same unit
number twice within the same PLC. An error will occur if the same unit
number is set for two different Units, and the CPU Unit will not be able to
recognize the Units. If there are Units used in duplex operation, they will be
recognized when the duplex settings have are made and the 1/O tables rec-
reated.

When there are Controller Link Units used in duplex operation, if different
unit numbers are set for an active/standby pair of Units, they will not be rec-
ognized as a pair, and will not operate properly.

When the Unit is recognized by the PLC’s CPU Unit, “Controller Link Unit
(NS)” will be shown in the I/O table displayed at the CX-Programmer.

The default setting is “0.”

The unit number determines the DM parameter area used by the Controller
Link Unit in PLC memory.

77



CS-series Optical Ring Controller Link Units

Section 4-1

4-1-3 Setting the Node Addresses

Set the node addresses of each Unit on the network using the rotary switches
on the front of the Unit. When using Controller Link Units in duplex operation,
set the same node address for each active/standby pair of Units. The node
address is used to identify each node in the Network, and can be set to any
number between 01 and 62.

78

Note

NODEog e
L - ><1o°
L

‘ 1's digit
10's digit

Note: The default settings are shown above.

Item

Specifications

Setting method

2-digit decimal

Setting range

01 to 62 (default: 01)

Node

All nodes in the Network.

Set the node address using a small flat-blade screwdriver, being careful not to
damage the rotary switches.

1.

When using Controller Link Units in duplex operation, be sure to set the
same node address for each active/standby pair of Units. If a different node
address is set, the Duplex Communications Unit Verification Error Flag
(A26112) will turn ON and an I/O table generation error will occur. It will not
be possible to create 1/O tables using the Programming Device. At the
same time, a Duplex Communications Setting Error Flag will turn ON
(A43500 to A43515) will turn ON. (Bits 00 to 15 correspond to unit numbers
O0to 15.)

Always turn OFF the PLC’s power before setting the node address.

If there are no Units used in duplex operation, do not set the same node
address twice within the same network. A node address duplication error
will occur if the same address is set for two different nodes. The ERC indi-
cator on the front of the Unit will light (Communications Error Flag) and ei-
ther communications will stop, or the INS indicator will not light and the
node will be unable to participate in the network.

If there are Units used in duplex operation, the active Unit will enter the net-
work when the duplex settings have are made and the I/O tables recreated.

The send sequence for the data link areas is determined according to the
sequence of node addresses for automatically set data links.

Assign node addresses consecutively beginning from 01 whenever possi-
ble to minimize network construction time.

If there are Units used in duplex operation, the maximum number of actual
nodes allowable in the network will decrease by the number of standby
Units. There will be no effect, however, on the node address setting range.
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4-1-4 Setting the Transmission Path Format

Note

The transmission path format is set by a software switch allocated in the CPU
Unit's DM parameter area. The same setting must be made for all nodes in
the network. Select either token-ring mode or token-bus mode by using a PLC
Programming Device (i.e., Programming Console or CX-Programmer) to set
values for bits 9 and 8 in the software switch shown below.

When the transmission path format is changed, the change will not go into
effect until the PLC’s power is turned OFF and ON again or the Unit is
restarted.

Software switch (DM30000 + 100 x unit number)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

[T TolofoloFETol-T-T Tolole] ]
. L1
? g‘lt\ﬁg?fssgﬁitntgs?' L Transmission path setting
Transmission Path
Bit Setting contents
9 8
0 0 Token-ring mode
0 1
1 0
1 1 Token-bus mode

1. Set the transmission path format before connecting the Controller Link
communications cable.

2. Make the same setting for all the nodes in the network. The network will
not operate normally if the settings are different.

3. Set the token-ring mode for ring connection, and the token-bus mode for
daisy-chain connection. The network will not operate normally if the actual
configuration is different from the transmission path format setting. If, for
example, the actual configuration is daisy-chain while the transmission
path format setting is for token-ring mode, it will be determined that the net-
work is broken somewhere. (Even if this occurs, data communications will
be started up.) The network will also not operate normally if the actual con-
figuration is ring connection while the transmission path format setting is
for token-bus mode.

4. In CS1D Systems where Units are used in duplex operation or are re-
placed online, set the transmission path format to token-ring mode. This
will stop the network from splitting when there is an active/standby switcho-
ver resulting from a Controller Link Unit error or a Unit is replaced online.

5. The transmission path format for an Optical Bus System (CLK11) is always
token-bus mode. When used in combination with Optical Bus Controller
Link Units, therefore, CLK12, CLK12-V1, or CLK13 Optical Ring Controller
Link Units (H-PCF cable) must also be set for token-bus mode.

4-2 CVM1 and CV-series Optical Ring Controller Link Units

Before starting communications, the following settings are required for an
Optical Ring Controller Link Unit (H-PCF cable or Gl cable) used with a CVM1
or CV-series PLC.

Item Switch Page
Unit number Unit number switch 81
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Item Switch Page
Node address Node address switch 82
Transmission path format | Software switch 82

4-2-1 Overview

RUN Pis RUN PIS

ERC ERC ERH

RING M RING M!A]

s s LK ___— Unit Number setting

SD 3 E RD

UNIT
/ NO. ,
UNIT UNIT X X
Q?o‘ x10° gwco x10°
NOD
ggs‘g xw” E:O)EE x\o” NO'« x ¢

TN

Node Address setting

H-PCF cable Gl cable

Unit Number

Setting range Nodes
00 to 15 (default is 00) All nodes in the Network
Node Address
Setting range Nodes
01 to 62 (default is 01) (see note) | All nodes in the Network

Note 1. CX-Net in CX-Programmer can be used in systems with up t032 nodes
(node addresses 1 to 32). Use Controller Link Support Software (Ver. 2.00
or later) for systems with up to 62 nodes (node addresses 1 to 62).

2. With the token-bus method, the maximum number of nodes in an Optical
Bus System (i.e., model numbers ending in CLK11) with nodes is 32 (node
addresses 1 to 32).
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Transmission Path Format Setting (Software Switch)

Setting range

Nodes

Token-ring mode
Token-bus mode

All nodes in the Network

Software switch (DM30000 + 100 x unit number)

15 14 13 12 11 10 9 8 6 5 4 3 1
- [-[ofofo]o ofof-[-[ofofo]-]
LI
O éltvglg?’/ssgﬁitntgs(-l *— Transmission path setting
Transmission Path
Bit Setting contents
9 8
0 0 Token-ring mode
0 1
1 0
1 1 Token-bus mode

4-2-2 Setting the Unit Number

Set the unit number for each Unit using the rotary switches on the front of the
Unit. The unit number is used to identify a CPU Bus Unit in the PLC. Any unit

number can be set between 00 and 15.

UNIT
NO.
X101

D
X X

l— 1's digit
10's digit

Note: The default settings are shown above.

Item

Specifications

Setting method

2-digit decimal

Setting range

00 to 15 (default is 00)

Node

All nodes in the Network

Section 4-2

Set the node address using a small flat-blade screwdriver, being careful not to
damage the rotary switches.

Note 1. Always turn OFF the PLC’s power before setting the unit number.

2. When setting a Unit for the first time or changing the existing setting, create
a |/O table in the PLC’s CPU Unit.

3. Do not set the same unit number twice within the same PLC. An error will
occur if the same unit number is set for two different Units, and the CPU
Unit will not be able to recognize the Units.

4. When the Unit is recognized by the CPU Unit, “Controller Link Unit (NS)”
will be shown in the I/O table displayed at the CX-Programmer.

5. The default setting is “00.”

6. The unit number determines the DM parameter area used by the Controller
Link Unit in PLC memory.
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4-2-3 Setting the Node Address

Set the node address of each Unit in the network using the rotary switches on
the front of the Unit. The node address is used to identify each node in the
Network.

The node address can be set to any value between 01 and 62.

X‘Id1 I)l I X100

l— 1's digit
10's digit
Note: The default settings are shown above.
Item Specifications
Setting method 2-digit decimal
Setting range 01 to 62 (default is 01)
Node All nodes in the Network

Set the node address using a small flat-blade screwdriver, being careful not to
damage the rotary switches.

Note 1.
2.

Always turn OFF the PLC’s power before setting the node address.

Do not set the same node address twice within the same network. A node
address duplication error will occur if the same address is set for two dif-
ferent nodes. The ERC indicator on the front of the Unit will light (Commu-
nications Error Flag) and either communications will stop, or the INS
indicator will not light and the node will be unable to participate in the net-
work.

The send sequence for the data link areas is determined according to the
sequence of node addresses for automatically set data links.

Assign node addresses consecutively beginning from 01 whenever possi-
ble to minimize network construction time.

4-2-4 Setting the Transmission Path Format

The transmission path format is set by a software switch allocated in the CPU
Unit's DM parameter area (the CPU Bus Unit Area). The same setting must
be made for all nodes in the network. Select either token-ring mode or token-
bus mode by using a PLC Programming Device (i.e., Programming Console
or CX-Programmer) to set values for bits 9 and 8 in the software switch shown
below.

When the transmission path format is changed, the change will not go into
effect until the PLC’s power is turned OFF and ON again or the Unit is
restarted.

82

Software switch (DM2000 + 100 x unit number)
15 14 13 12 11 10 9 8 7 6 5 4 3

.
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Note

Transmission Path

Bit Setting contents

Token-ring mode

alalolo

= |O[=]|0O

Token-bus mode

1.

Set the transmission path format before connecting the Controller Link
communications cable.

Make the same setting for all the nodes in the network. The network will
not operate normally if the settings are different.

Set the token-ring mode for ring connection, and the token-bus mode for
daisy-chain connection. The network will not operate normally if the actual
configuration is different from the transmission path format setting. If, for
example, the actual configuration is daisy-chain while the transmission
path format setting is for token-ring mode, it will be determined that the net-
work is broken somewhere. (Even if this occurs, data communications will
be started up.) The network will also not operate normally if the actual con-
figuration is ring connection while the transmission path format setting is
for token-bus mode.

4-2-5 Creating I/O Tables

I/O tables are created for CVM1 and CV-series PLCs using a Programming
Device (Programming Console or CX-Programmer).

When using CX-Programmer, display the I/O Table Window and select
Options — I/O Table Creation. The type of Units mounted and the mounting
position will be written to the CPU Unit as a registration I/O table.

For details on creating 1/O tables, refer to the operation manual for the Pro-
gramming Device used.
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SECTION 5
Data Links

This section describes how to use data links in a Controller Link Network. Refer to Section 2 Basic Procedures for an
outline of data link application.
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5-1 What Are Data Links?

Data links automatically exchange data in the preset areas between nodes
(PLCs and/or computers) on one network. Data links can be freely created for
CS-series, CVM1, and CV-series PLCs, and IBM PC/AT or compatible com-
puters (in token-bus mode only).

CS-series Controller Link Unit Functions by Model

Note

86

Model number | CS1W-CLK13 CS1W-CLK12-V1
CS1W-CLK53 CS1W-CLK52-V1
Item Unit version 1.2 Pre-Ver. 1.2
Maximum number of send/ 20,000 words max. 12,000 words
receive data link area (for max.

send or receive data link area
that can be created for one
PLC node)

Number of send words per 4,000 words 1,000 words max.
node (total of area 1 and area | max.

2) (optional set-
ting only)
Data Link Area The same area can be allocated | The same area
for area 1 and area 2. cannot be allo-
cated for area 1
and area 2.

1. Use the CX-Netin CX-Programmer version 5.0 or higher to set a data links
with more than 12,000 data link send/receive words, or to set data links al-
locating the same area for areas 1 and 2.

2. Use the CX-Integrator to set data link tables with more than 1,000 send
words per node. For information on checking the CX-Integrator version, re-
fer to Checking the CX-Integrator Data Link Setting Tool Version on
page viii.

Two data link areas, Area 1 and Area 2, can be set for each node. Data links

can be set in either of the following ways.

* Data link areas can be manually set by inputting data link tables through
Support Software. Data link tables are created to define the data links.
These tables enable free allocation of data link areas.

* Data links can be set automatically from a Programming Device. With
automatically set data links, all link areas are the same size.

Both automatic setting and manual setting cannot be used together in the

same network. The following rules apply to these two methods of setting data

links.

* Data links are enabled concurrently for Area 1 and Area 2.

» Separate settings (data link start words and send area size) are made in
Area 1 and Area 2. The sequences of send and receive words are the
same in Area 1 and Area 2.

* Not all nodes must participate in the data links.
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Manually Setting Data Links

Example 1: The order of send and receive Example 2: Some nodes can send data

nodes is free. without receiving data.
Area 1 #1 #2 Area 1 #1 2
0 e X
#2 #1 Send only #2
Area 2 #1 #2 Area 2 #1 #2
e 2
#2 #1 #2
Example 3: Some nodes can receive Example 4: A node can receive only a
data without sending data. specified number of words from
the beginning of an area.
Area 1 #1 2 Area 1 #1 - — 2
Il
S |
Receive only wg\:g;afrom i 2
# 1 42 #1 e #2
Area 2 Area 2 Q'r';% o
3
Receive only #2

Manually set data links are used to create flexible data links that meet the
needs of the individual system.

* Data links are set in the Controller Link Unit or Board of each node using
the Support Software.

* Area 1 and Area 2 can be selected from PLC memory areas, including the
DM Area and EM Area.

* A send area and its size can be allocated freely for each node.
* The sequence of receive nodes can be changed.
* Nodes can be set that only send or only receive data.
* Only part of send data can be received and an offset can be used to spec-
ify the beginning of the desired part.
Manual Setting Options The following options can be set when manually setting data links.
Offsets

Data of the only the specified number of words can be received starting from
the specified word position. The starting word is set as an offset from the
beginning of the send data. The following is an example.

Specified position in relation to the leading word

Area 1 #1 - #2
— #1
L #1 - #2
Specified number of words
Specified position in relation to the leading word
Area 2 :: / I
T ///: #2
Specified number of words
Easy Setting

The send data areas of all nodes can be set to the same size (same as for
automatic setting described next).
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Automatically Setting Data Links with Equality Layout

88

Example

Node#1 Node#2 Node#3
Area 1 — — — — —
(Bit areas) #1 L #1 = #1
#2 | #2 >~ #2
#3 | #3 | #3
Area 2 —_ — — —_ —
(Data Memory) #1 > #1 > #1
#2 | #2 >~ #2
#3 |= #3 = #3

Automatic setting can be used to create simple data links.

* Using a Programming Device (such as a Programming Console), set the
automatic data link mode in the DM parameter area of the startup node.

* Area 1 can be selected from bit areas (i.e., ClIO and LR areas) and Area 2

can be selected from Data Memory.

* In areas 1 and 2 send areas for each node are of the same size.
* Send nodes are in the same ascending order as node numbers.

* It is not possible to receive only a part of send data.

* All nodes can be specified to either participate or not participate in the

data link.

* The data link areas are exactly the same and common to all nodes partic-
ipating in the data links.

Note The Controller Link Support Software contains a function called
“Easy Setting” that can be used within the manual data link mode
to register the same data links as automatic setting. The “Easy Set-
ting” can be used first, and then the send size of each node and
other settings can be changed as required.
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Automatically Setting Data This method is used to simplify the setting of 1:N allocation data links between
Links with 1:N Allocations master and slave nodes.

Node 1 Node 2 Node 3 Node 4

Area 1 1 1 1 1

2 |e 2 3 4
4 |«

Area 2 1 1 1 » 1
2 |e 2 3 4

A { A

* There are three types of 1:N allocations.

* Programming Devices (including Programming Consoles) are used to set
the automatic data link mode in the DM parameters area of the CPU Unit
used as the startup node.

* Node 1 is the master node.
¢ Areas 1 and 2 can be set in bit-access areas or the DM Area.

* The send area sizes for the master and slave nodes are the same for
each area.

* Send nodes are in the same ascending order as node numbers.

e Each node can be specified to either participate or not participate in the
data links.

* The data link areas (data link start words) are common to all nodes partic-
ipating in the data links.

Note 1. Automatic data link creation with 1:N allocations can only be used with the
following Controller Link Units and Support Boards:

Type Model

Optical Ring Systems CS1W-CLK13 and CS1W-CLK12-V1 (for CS Series)
(See note a.)

CS1W-CLK53 and CS1W-CLK52-V1 (for CS Series)
(See note a.)

3G8F7-CLK13 and 3G8F7-CLK12-EV1 (for PCI bus)
3G8F7-CLK53 and 3G8F7-CLK52-EV1 (for PCI bus)

Note (a) For Pre-Ver. 1.2 CS1W-CLK12-V1 or CS1W-CLK52-V1 Control-
ler Link Units, use those from lot number 0306L11_[ILICIL] or lat-
er (manufactured after May 2003). Earlier models do not support
automatic data link creation with 1:N allocations.
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Using Offsets

Lot Number notation: The first two digits refer to the year (last two
digits of years from 2000 onwards), and the
following two digits indicate the month (01 to
12, for January to December, respectively).
(The last 7 digits are not relevant.)

2. Controller Link Units and Support Boards other than those listed above
cannot participate in 1:N allocation data links. They can, however, join the
network if the parameter for specifying data link participation status in the
DM parameters area is set so that they do not participate in the data links.

3. A 3G8F7-CLK13/12-EV1 or 3G8F7-CLK53/52-EV1 Controller Link Sup-
port Board can be used in automatic data link creation with 1:N allocations,
but it cannot be used as the startup node. Use a CS1W-CLK12/52-V1 (lot
number 0306 1L1_[JCICIT or later), CS1W-CLK13, or CS1W-CLK53 Con-
troller Link Unit on the same network as the startup node. Refer to note 1
for details on lot number notation.

4. For automatic data link creation with 1:N allocations, use the CX-Net in CX
Programmer version 3.2 or later.

For automatically set data links, all of the send words transmitted by a node
are received by other nodes with no change in size. For manually set data
links, the size of a receive area can be restricted by specifying a number of
words from the beginning word of the words sent by another node.

# 1 #2 #3
#1 > #1 > #1

Automatically set

data links #2 |- #2 > # 0
#3 | #3 #3
#1 #2 o #3

#1
Manually set il === #1
link

data links #92 "/';/: i \\‘ #2

#3 | L #3 Ty

A node can specify the num-
ber of words to receive from
the beginning send word.

However, the above system does not guarantee that only the desired words
will be received and therefore the receive node may receive unnecessary
data.

Offsetting enables specification of a more specific range of receive data by
indicating both the number of words and the starting word position from the
beginning of the area. The offset refers to the starting word position counted
from the beginning of the area.

#1 #2 #3
C#1 | ///,/ #1 o #3
Offset from the beginning NS
#1
#
Number of words to be received #2 8
#3 Restricted reception  Restricted reception
from node 1 by from node 2 by

90
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Offsetting Image

#1 Data

#1

I only need this. I need all of it.

Application Example of Using Offsets

Note

In the following example, the send data from node 1 is split into three parts
and each part is received by a different node, i.e., each of the other nodes
receives only part of the send data from node 1. This enables effective use of
data link memory areas without wasting space. In this way, a type of message
service (i.e., specific data to a specific node) can be achieved through data
links.

#1 # 2 #3 #4

- A -~

Send data of node 1

The following table shows the status of the data link refresh area when a node
that is registered in the data link table generates a communications error.

Communications error type Data link area
A node is isolated from the network while | Data received immediately prior to the
a data link is running. error continues to be refreshed in the

data link areas of the relevant nodes.

A node does not join the network after the | Zero (0) data continues to be refreshed in
data links start. the data link areas of the relevant nodes.
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5-1-1 Data Link Specifications

Item Description
Number of |62 max., 2 min. (See note 1 and 2.)
data link
nodes

Number of | Number of send words per node (total for area 1 and 2):

data link 4,000 words max. (model numbers ending in CLK13 and CLK53)
words 1,000 words max. (all other Units and Boards)

Number of send/receive words per node (total of Area 1 and Area 2):
CS: 12,000 max. (pre-Ver. 1.2)

20,000 max. (unit Ver. 1.2 or later)
CVM1/CV: 8,000 max.

IBM or compatible: Manual setting: 62,000 max. (See note 1.)
Automatic setting: 8,000 max.

Allocation of | Manual Area 1, 2: Bit area (CIO and LR Areas)

data link setting Data Memory (DM and EM Areas)

areas Unit Ver. 1.2 or later: Area 1 and Area 2 can be set in the
same memory area.

Pre-Ver. 1.2: Area 1 and Area 2 cannot be set in the same
memory area.

Automatic |Area 1: CIO or LR Area

setting Area 2: Data Memory (DM and EM Areas)

equality

layout

Automatic | Area 1, 2: Bit area (CIO and LR Areas)
setting 1:N Data Memory (DM and EM Areas)
allocations

Note 1. In systems that combine Optical Bus Controller Link Units/Boards (model
numbers ending with CLK11) with other Units/Boards, the max. number of
nodes and words are as follows:

Method Specification

Manual Optical Bus Units/Boards:
Up to 32 nodes (with node addresses 1 to 32) can be data linked
and the max. number of data link words is 32,000 words/node.

Automatic | All Units/Boards:
Up to 32 nodes (with node addresses 1 to 32) can be data linked
and the max. number of data link words is 32,000 words/node.

2. If Controller Link Units are used in duplex operation, the maximum number
of active nodes is equal to the following:
62 — Number of standby Units
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5-1-2 Differences Between Manual and Automatic Setting

Item

Manual setting

Automatic setting

Determination of
nodes to beina
data link

Determined by setting data link
tables.

Determined by the data link
parameters set in the data link
startup node (the node used to
start the data links).

Data link settings

Set in data link tables that are
set in the nodes to participate
in data links.

Determined by the data link
parameters set in the data link
startup node (the node used to
start the data links).

Data link areas 1
and 2

In each node, Area 1 and Area
2 are selected from bit areas
(CIO and LR Areas) and Data
Memory (DM and EM Areas).

However, areas 1 and 2 cannot
be set in the same memory
area.

Area 1 is selected from bit
areas (CIO and LR Areas) and
Area 2 is selected from Data
Memory (DM and EM Areas).

Refresh starting
word

Can be set freely in each node.
(See note 1.))

Can be set freely. (See note a))

Data link status

Selected from bit areas (CIO

Selected from bit areas (CIO

area and LR Areas) and Data Mem- | Area).

ory (DM and EM Areas) in

each node.
Refresh Can be set in each node freely. | Node addresses are in ascend-
sequence ing order.

Data reception

It is possible to set in each
node whether the entire data or
a part of the data sent from
another node is received. It is
also possible to not receive the
data sent from a specific node.
(See note 2.))

The entire data sent from each
node that is participating in the
data link is received.

Data transmission

The send sizes can be set
freely in each node. It is also
possible for certain node not to
send data. (See note 2.)

In Area 1 and Area 2, data
send sizes are the same in
each node.

Note 1.

Link Support Board mounted).
* The data link starting position is fixed.

¢ Because areas such as bit areas and DM are not available, areas must
be made available on the computer for linking.

» Automatically set data links cannot be started from the Controller Link
Support Board.

* The Controller Link Support Board can participate in automatically set

data links.
2.

The following are true for computer nodes (i.e., computers with a Controller

If data links are manually set, send/receive area can be selected in each

node, allowing send/receive groups to be created within the network in
Area 1 and Area 2, as shown below.

Area 1 #2

#4

#1
#1 #1

#3
A #3

#2

#4 [~ #4

\——\/_J
Group

\——\/_J
Group
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5-2 Setting Data Links

5-2-1 Selecting Manual or Automatic Setting

Specify either the manual or automatic data link mode in the following DM
parameter area of the PLC’s CPU Unit of the startup node, using a PLC Pro-
gramming Device.

Startup node CPU Unit

Controller Link

IBM PC/AT or
compatible

SoftWare switches
(DM area)

=

CS-series Startup Nodes
N: DM 30000 + 100 x Unit number of Controller Link Unit

1514 13 12 11 10 9 8 7 6 5 4 3 2 1 O

worsn [ [- [o]ofofof-[-[-[o] | Jofo]o]- ]
0: Always 0. = .
-: Other setting Data link mode

000: Manual setting
001: Automatic setting (equality layout)
101: Automatic setting (1:N allocations)

CVM1 and CV-series Startup Nodes
N: DM 2000 + 100 x unit number of Controller Link Unit

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

woaN |- |- [ofoofo[-]-[-Jof | foofo]- ]
0: Always 0. l—“ )
- Other setting Data link mode

00: Manual setting
01: Automatic setting

Note 1. The default data link mode is for manual setting (00), but check the setting
from the Programming Device.

2. A data link mode can be set in a data link startup node only. The data link
mode setting is determined by the data link mode of the startup node even
if the data link mode settings of the nodes participating in the data links are
different from the settings in the startup node.

3. Inmanual setting, a data link table must be set in the data link startup node
and in automatic setting, automatic data link setting parameters must be
set in the data link startup node. Data links will not be started unless the
settings are correct.

4. To prevent starting using incorrect data link modes or parameters, always
be sure to confirm that the data link settings are correct in all startup nodes
in the applicable network. Make sure that automatic setting and manual
setting modes are not used together in the same network and that auto-
matic settings with different parameters are not used.
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5-2-2 Manual Setting

Transfer the data link tables that were created on the Controller Link Support
Software (Ver. 2.00 or later) or CX-Net (in CX-Programmer) to the Controller
Link Unit or the Controller Link Support Board (for IBM PC/AT or compatible

computers).

The data link tables are transferred from a computer running the Controller
Link Support Software (Ver. 2.00 or later). The computer can either be a node

in the network or a computer attached as a Programming Device.

Transferring from a Programming Device

CS-series PLCs

Controller
+ ﬁ Nodes /___ Link Unit
;' S Z . < i, 0 )
IBM PC/AT or Controller Link L =—CPU Unit
compatible Support Soft =>

ware (Ver. 2.00 Transmissions
or later) or CX-
/ \ Net (in CX-Pro-
/ \ grammer)

/ \
Setting data link tables

Note 1. When transferring data link tables to a CS-series PLC, set pin 1 of the DIP
switch on the CPU Unit to “OFF.” Otherwise, data link tables cannot be writ-

ten normally.

2. When transferring the data link tables to a CVM1 or CV-series PLC, set the
System Protect Key switch on the CPU Unit to “NORMAL.” Otherwise, data

link tables cannot be written normally.

3. The Controller Link Support Software (Ver. 2.00 or later) can be integrated
into the SYSMAC Support Software. Refer to the Controller Link Support

CVM1 and CV-series PLCs

v,

Controller

Nodes Y Link Unit

il

=]

N

Software Operation Manual (W308) for details.

Transferring from a Computer Node

IBM PC/AT or compatible
computer

Controller Link
Support Software Q

CPU Unit

=

_/ / \ N\ N\ /\
Controller Link N
Support Board / N
/ AN

Setting data link tables

A data link table is created for each node using the Controller Link Support
Software (Ver. 2.00). The data link tables contain all the settings required to

create the data links.
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Note 1. The following three methods can be used to start data links. (See p. 127.)
* Using a software switch

* Using the Controller Link Support Software or CX-Net (in CX-Program-
mer)

* Using an FINS command

2. To create data link tables using the Controller Link Support Software (Ver.
2.00), the network must have been constructed correctly. Set routing tables
at each node as required. For details, refer to 7-4 Setting Routing Tables.

Data Link Table Specifications
CS-series PLCs

Setting item Setting range
PLC model Set the model of the PLC’s CPU Unit.
Nodes 1to 62 (*1)

Set the address of the refresh node.
It cannot be set to a parameter exceeding the “maximum node
address” of the network parameter.

*1: With an Optical Bus System, data is received for only a
maximum of 32 nodes (node addresses 1 to 32). When
Optical Bus and Optical Ring Controller Link Units are used
in combination, the maximum number of nodes will be 32 if
the automatic setting is in effect. Likewise, the maximum
number of nodes will be 32 (node addresses 1 to 32) when
CX-Net in CX-Programmer is used as a Programming

Device.
First data link sta- | Set the first word to store data link status. An area of 31 words
tus word is used for 8-bit format and an area of 16 words is used for 4-bit
format.

CIO Area: CIO 001 to CIO 6128 (*1)

LR Area: LR 00 to LR 184 (*2)

DM Area: DM 0000 to DM 32752

EM Area: Banks 00 to 12, EM 0000 to EM 32752

*1: When CIO 000 is specified or when the default setting (-----)
is left unchanged, the default first status word will be used.
Refer to 5-4 Checking Data Link Status for details.

*2: When a word between LR 000 and LR 184 is specified, the
data link area will be allocated between CIO 1000 and
ClO 1184.
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Note

Setting item Setting range

Area 1 |Data link | CIO Area: CIO 000 to CIO 6143

startword || R Area: LR 00 to LR 199 (*)

DM Area: DM 0000 to DM 32767

EM Area: Banks 00 to 12, EM 0000 to EM 32767

Unit Ver. 1.2 or later: The same memory areas can be set for
both Area 1 and Area 2.
*: When a word between LR 000 and LR 199 is specified, the
data link area will be allocated between CIO 1000 and
CIO 1199.
Number of | Remote nodes: 0 to the number of source words
words Set the number of words to be received.
Local node: CS1W-CLK13/53: 0 to 4,000
CS1W-CLK12/52-V1: 0 to 1,000
Set the number of words to be transmitted.

The total number of words in area 1 and area 2 in each node
must not exceed 1,000 (or 4,000 for the CS1W-CLK13 or
CS1W-CLK53).

The numbers of words in both Area 1 and Area 2 in each node
must not be set to 0.

Offset Remote nodes: 0 to one less than number of source words
Set the offset for the data to be received.

Local node: Cannot be set.
This setting is not required if an offset is not used.

Area 2 |Data link |CIO Area: CIO 000 to CIO 6143

startword || R Area: LR 00to LR 199 (*)

DM Area: DM 0000 to DM 32767

EM Area: Banks 00 to 12, EM 0000 to EM 32767
(EM must be installed)

Unit Ver. 1.2 or later: The same memory areas can be set for
both Area 1 and Area 2.
*: When a word between LR 000 and LR 199 is specified, the
data link area will be allocated between CIO 1000 and
CIO 1199.

Number of | Remote nodes: 0 to the number of source words
words Set the number of words to be received.
Local node: CS1W-CLK13/53: 0 to 4,000
CS1W-CLK12/52-V1: 0 to 1,000
Set the number of words to be transmitted.
The total number of words in area 1 and area 2 in each node
must not exceed 1,000 (or 4,000 for the CS1W-CLK13 or
CS1W-CLK53).
The numbers of words in both Area 1 and Area 2 in each node
must not be set to 0.
Offset Remote nodes: 0 to one less than number of source words
Set the offset for the data to be received.

Local node: Cannot be set.

This setting is not required if an offset is not used.

1. The total number of words in data link send and receive areas must not ex-
ceed 20,000 per node when using Controller Link Units with unit Ver. 1.2
or later, or 12,000 words per node if using pre-Ver. 1.2 Controller Link
Units.
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CVM1 and CV-series PLCs
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The following values must be satisfied for each node for the data link Area
1 and Area 2 so that the final word in the data link does not go beyond the
last word in the PLC memory area.

(Data link start word — 1) + (Total number of send/receive
words in Area 1 or Area 2)
< 6143 (CIO Area)
199 (LR Area)
32767 (DM Area, EM Area)

Refer to the Controller Link Support Boards Operation Manual (W307) for
information on the Controller Link Support Board.

If CX-Net detects an error during the data link table check, troubleshoot the
error referring to 10-4 Troubleshooting Error Messages.

Setting item Setting range
PLC model Set the model of the PLC’s CPU Unit.
Nodes 1to 62 (*1)

Set the address of the refresh nodes.
It cannot be set to a parameter exceeding the “maximum node
address” of the network parameter.

*1: When Optical Bus and Optical Ring Controller Link Units
are used in combination, the maximum number of nodes will
be 32 if the automatic setting is in effect. Likewise, the maxi-
mum number of nodes will be 32 (node addresses 1 to 32)
when CX-Net in CX-Programmer is used as a Programming

Device.
First data link sta- | Set the first word to store data link status. An area of 31 words
tus word is used for 8-bit format and an area of 16 words is used for 4-bit
format.

CIO Area: CIO 0001 to CIO 2540 (*1)
LR Area: LR 000 to LR 184 (*2)
DM Area: DM 0000 to DM 8176 (CV500/CVM1-CPUO01)
DM 0000 to DM 24560 (Other CPU Units)
EM Area: Banks 00 to 07, EM 0000 to EM 32750
(EM must be installed)

*1: When CIO 000 is specified or when the default setting (-----)
is left unchanged, the default first status word will be used.
Refer to 5-4 Checking Data Link Status for details.

*2: When a word between LR 000 and LR 184 is specified, the
data link area will be allocated between CIO 1000 and
ClO 1184.
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Note

Setting item Setting range

Area 1 |Data link | CIO Area: CIO 0000 to CIO 2555
startword || B Area: LR 000 to LR 199 (*)

DM Area: DM 0000 to DM 8191 (CV500/CVM1-CPUO01)
DM 0000 to DM 24575 (Other CPU Units)

EM Area: Banks 00 to 07, EM 0000 to EM 32765
(EM must be installed)

The same area cannot be set for both Area 1 and Area 2. Set
different areas.

*: When a word between LR 000 and LR 199 is specified, the
data link area will be allocated between CIO 1000 and

CIlO 1199.
Number of | Remote nodes: 0 to the number of source words
words Set the number of words to be received.
Local node: 0 to 1,000

Set the number of words to be transmitted.

The total number of words in Area 1 and Area 2 in each node
must not exceed 1,000.

The numbers of words in both Area 1 and Area 2 in each node
must not be set to 0.

Offset Remote nodes: 0 to one less than number of source words
Set the offset for the data to be received.

Local node: Cannot be set.
This setting is not required if an offset is not used.

Area 2 |Data link | CIO Area: CIO 0000 to CIO 2555
startword || R Area: LR 000 to LR 199 (*)

DM Area: DM 0000 to DM 8191 (CV500/CVM1-CPUO01)
DM 0000 to DM 24575 (Other CPU Units)
EM Area: Banks 00 to 07, EM 0000 to EM 32765
(EM must be installed)
The same area cannot be set for both Area 1 and Area 2. Set
different areas.

*: When a word between LR 000 and LR 199 is specified, the
data link area will be allocated between CIO 1000 and
CIO 1199.

Number of | Remote nodes: 0 to the number of source words
words Set the number of words to be received.

Local node: 0 to 1,000
Set the number of words to be transmitted.

The total number of words in Area 1 and Area 2 in each node
must not exceed 1,000.

The numbers of words in both Area 1 and Area 2 in each node
must not be set to 0.

Offset Remote nodes: 0 to one less than number of source words
Set the offset for the data to be received.

Local node: Cannot be set.
This setting is not required if an offset is not used.

1. The total number of words in data link send and receive areas must not ex-
ceed 8,000 per node.

2. The following values must be satisfied for each node for the data link Area

1 and Area 2 so that the final word in the data link does not go beyond the
last word in the PLC memory area.
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(Data link start word — 1) + (Total number of send/receive
words in area)
< 2555 (CIO Area)
199 (LR Area)
8191 (DM Area for CV500/CVM1-CPUO01)
24575 (DM Area for other CPU Units)
32765 (EM Area)

3. Refer to the Controller Link Support Boards Operation Manual (W307) for
information on the Controller Link Support Board.

4. The total number of words in data link send and receive areas must not ex-
ceed 20,000 per node when using Controller Link Units with unit Ver. 1.2
or later, or 12,000 words per node if using pre-Ver. 1.2 Controller Link
Units.

Precautions * When data links are automatically created for networks containing CS-
series PLCs, CVM1, and CV-series PLCs, the linkable area is restricted to
the area of the CVM1, CV-series PLC because it is smaller than that of
CS-series PLCs.

CVM1 or

Example: DM Area CV-series PLCj B 7CS-ser|es PLCs
DM 00000 D00000
to to
Available for the data links
DM 24575 _ D24575

to
Not available for the data links

D32767

* The following limitations apply when Optical Bus (CLK11) and Optical
Ring (H-PCF cable) (CLK12, CLK12-V1, or CLK13) Controller Link Units
are used in combination.

* The data that can be received by the Optical Bus Controller Link Units
is limited to node addresses 1 to 32, and the data link status that is re-
flected is also limited to these node addresses.

* When data links are set automatically, and an Optical Ring Controller
Link Unit is used as the startup node, register the participating nodes
within the range of node addresses 1 to 32. If a node address of 33 or
higher is included, a data link table setting error will be generated at
the Optical Ring Controller Link Unit.

* When setting data links manually, the receiving nodes that are set in
the Optical Bus Controller Link Unit data link table must be within the
range of node addresses 1 to 32. If a node address of 33 or higher is
included, a data link table setting error will be generated at the Optical
Bus Controller Link Unit.

5-2-3 Manual Setting Examples

This section shows examples of manually creating data link tables on the
Controller Link Support Software. Sample files containing the data link tables
are provided on the installation disk for the Support Software and the CD-
ROM disk provided with the Controller Link Support Boards.
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SAMPLE1.CLK: Same Allocation to All Nodes

Data Link Area Structure

CS1G-CPU42 | CS1G-CPU42 CS1G-CPU42| CS1G-CPU42

Node 1 Node 2 Node 3 Node 4

Data Link Areas

Area 1

LR000
# || || # || #1

LRO10
#2 || #2 || #2 || #2

LR020
#3 || #3 || #3 |/ | #3

LR030
#4 || #4 || #4 || #4

LR049

Area 2

D00000
# || || || #1

D00200
#2 || #2 || #2 || #2

D00300
#3 || #3 || #3 |/ | #3

D00400
#4 || #4 || #4 || #4

D00599

Device Information Settings

Data Link Tables

Set exactly the same table for nodes 2, 3, and 4. To do this, the copy function
can be used to copy the data link table for node 1 to nodes 2, 3, and 4.
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Checking the Data Link Tables

Datalink table
Node [ 1 DataLink table
Node| error message Node| error message

Check OK

¥ menu @S menuw & g & 2 @O 2 & ___UEnd |

Transferring the Data Link Tables

[Controller Link->Computer]
Will transfer DataLink table.
Specify network address, node address
to transfer.
Network address 1000

Node Dsgn Node Dsgn Node Dsgn Node Dsgn
02 YES
03 YES
04 YES

Saving the Data Link Tables

[ Save DataLink table 1
Input file name to save.
C:N\CLENSAMPLEL .CLE

SAMPLE2.CLK: Different Allocations to Each Node

Data links can be created so that one node does not receive from all other
nodes or so that some nodes do not send or receive any data at all. In the fol-
lowing example, node 2 does not receive data from node 3 and node 3 does
not receive data from node 1. Node 4 does not send any add; it only receives
data from other nodes.
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Data Link Area Structure

CS1G-CPU42

CS1G-CPU42

Node 1

CVM1-CPU21

Data Link Areas

Area 1

Node 2

Area 2

Node 3

CVM1-CPU21 |

Node 4

LR00O LRO10 01000 01005

#H | ——| # #1
LRO10 LR0O20 | o#2 01015

4o |-—| 4o 01020 #3
LR030 LR039 #3 01035

43 01039 4o
LR049 01054
D00000 E0_00020 D00000 E1_00000

# || #1 #1
D00010 E0_00030 #2

#o |=—| 40 D00020 #3
D00030 E0_00049 #3

43 D00039 4
D00049 E1_00049

Only nodes in which a data link table has been created can participate in the
data links.

In the data link table, the node sequence can be changed freely; however, the
data link areas must be created consecutively.

Device Information Setting

Device Info set

Datalink table

Node

Hodel name

Node Hodel

name

Node

Hodel name

Node

Hodel name

011
0z
03

05
og

C31G-42
C31G-42
CVH1-CPUZ1
CVH1-CPUZ1

17
15
ha=]

z1
Z2

33
L
35

37
38

45
50
51

53
4
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Data Link Tables

SAMPLES.CLK: Creating Data Link Groups within a Network

Data Link Area Structure

104

Data links consisting of multiple groups within a single network can be created
by setting data link tables. Send and receive areas are created for only the
nodes in each group, as shown below.

CS1G-CPU42 CS1G-CPU42 CVM1-CPU21 CVM1-CPU21

. | Node 1 Group 1 | Node 2 ' . |Node 3 Group 2 | Noge 4 '
Data Link Areas
L00000 L00000 01000 01000
# || #
L00010 L00010 #3 = #3
#o |-—| 40 01020 01020
L00029 L00029 #4 = #4
01039 01039
D00000 D01000 E0_00000 E1_00000
#H || #1
D00100 D01100 #3 ™| #3
4o |=———| a0 |E0_00300 E1_00300
D00299 D01299 #4 = #4

E0_00599 E1_00599
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Device Information Setting

Data Link Tables
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SAMPLEA4.CLK: Receiving Only Part of Send Data and Offsets

Only Area 2 is