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No. 6182
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Read and Understand this Manual

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

Warranty and Limitations of Liability

WARRANTY

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

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

LIMITATIONS OF LIABILITY

OMRON SHALL NOT BE RESPONSIBLE FOR SPECIAL, INDIRECT, OR CONSEQUENTIAL DAMAGES,
LOSS OF PROFITS OR COMMERCIAL LOSS IN ANY WAY CONNECTED WITH THE PRODUCTS,
WHETHER SUCH CLAIM IS 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.







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.

&WARNING Indicates a potentially hazardous situation which, if not avoided, could result in death or
serious injury.

&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 “PC” means Programmable Controller and is not used as an abbreviation for any-
thing else.

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 operation
of the product.

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

(1 OMRON, 1990
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 permis-
sion of OMRON.

No patent liability is assumed with respect to the use of the information contained herein. Moreover, because OMRON is
constantly 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 informa-
tion contained in this publication.
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About this Manual:

Basic OMRON PC Systems can be expanded to include Optical Remote I/O Systems. These flexible,
distributed control systems which use optical fiber cable to provide rapid data transmission over long
distances, free from external noise.

This manual has been prepared to explain how to incorporate Optical Remote I/0 Systems into C120,
C200H, C500, C1000H, and C2000H PC Systems. It provides the necessary information, such as
system configuration, settings, and 1/0 word allocation, for connecting Remote 1/O Master Units, Re-
mote I/O Slave Units, I/O Link Units, and/or Optical I/O Units.

Before attempting to install or operate an Optical Remote 1/O System, be sure to thoroughly familiar-
ize yourself with the information contained herein.

Section 1 introduces Optical Remote I/O Systems and describes their advantages and characteris-
tics.

Section 2 describes the components that go together to construct an Optical Remote I/O System and
the factors required to design a System.

Section 3 describes the LR area used in data transfer between the PCs, the method used to allocate
it to the PCs, and the polling process used to actually transfer data.

Section 4 provides details on Optical Remote 1/0 Systems and the main Units used to build these
Systems. Parts of the Units, switch setting, and examples of switch settings are provided.

Section 5 provides details on Unit dimensions and optical fiber cable.
Section 6 offers details on response times.

Section 7 describes error indications and error processing. Both indicator lights and dedicated error—
related flags are provided.

Appendix A provides a list of the basic specifications and complete model numbers of products used
in Optical Remote I/O Systems.

Appendix B provides technical specifications.

&WARNING Failure to read and understand the information provided in this manual may result in
personal 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.




PRECAUTIONS

This section provides general precautions for using the Optical Remote I/O System and related devices.

The information contained in this section is important for the safe andeliable application of the Optical Remote 1/0
System.You mustread this section and understand the information contained beferattempting to set up or operate
the Optical Remote I/O System.

Tintended AUdIENCE. . . . . ... e e |
2General PreCautions . . .. ..o m
3 Safety Precautions. . . .. ... m
4 Operating Environment Precautions. . . .. ...ttt e e 0O
5 Application Precautions. . . ... ...t 0
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Safety Precautions
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3
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Intended Audience

This manual is intended for the following personnel, who must also have knowl-
edge 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

/N WARNING

The user must operate the product according to the performance specifications
described in the relevant 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, amusement ma-
chines, safety equipment, and other systems, machines, and equipment that
may have a serious influence on lives and property if used improperly, consult
your OMRON representative.

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

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

It is extremely important that the Optical Remote I/O System be used for the
specified 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 the Optical Remote I/O System to the
above-mentioned applications.

Safety Precautions

/N WARNING

/N WARNING

& Caution

& Caution

/N WARNING

/N 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.

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

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.

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

Provide safety measures in external circuits (i.e., not in the Programmable
Controller), including the following items, in order to ensure safety in the system
if an abnormality occurs due to malfunction of the PC or another external factor
affecting the PC operation. Not doing so may result in serious accidents.
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» Emergency stop circuits, interlock circuits, limit circuits, and similar safety
measures must be provided in external control circuits.

» The PC 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 coun-
termeasure for such errors, external safety measures must be provided to en-
sure safety in the system.

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

4 Operating Environment Precautions

& Caution

&Caution

&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 tempera-
ture.

* Locations subject to corrosive or flammable gases.

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

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

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

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

* Locations subject to possible exposure to radioactivity.

« Locations close to power supplies.

The operating environment of the Optical Remote I/O System can have a large
effect on the longevity and reliability of the system. Improper operating environ-
ments can lead to malfunction, failure, and other unforeseeable problems with
the System. Be sure that the operating environment is within the specified condi-
tions at installation and remains within the specified conditions during the life of
the System.

5 Application Precautions

Observe the following precautions when using the Optical Remote 1/0O System.

&WARNING Always heed these precautions. Failure to abide by the following precautions

could lead to serious or possibly fatal injury.

 Always ground the system to 100 Q or less when installing the Units. Not con-
necting to a ground of 100 Q or less may result in electric shock.

« Always turn OFF the power supply to the PC before attempting any of the fol-
lowing. Not turning OFF the power supply may result in malfunction or electric
shock.

* Mounting or dismounting 1/0 Units, CPU Units, Memory Units, or any other
Units.

Xiii
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&Caution

» Assembling the Units.

« Setting DIP switches or rotary switches.

« Connecting cables or wiring the system.

« Connecting or disconnecting the connectors.

Failure to abide by the following precautions could lead to faulty operation of the
Optical Remote 1/0 System, or could damage the PC or PC 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.

Always use the power supply voltages specified in this manual. 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-circuit-
ing in external wiring. Insufficient safety measures against short-circuiting may
result in burning.

Do not apply voltages to the Input Units in excess of the rated input voltage.
Excess voltages may result in burning.

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

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

Be sure that all the mounting screws, terminal screws, and cable connector
screws are tightened to the torque specified in this manual. Incorrect tighten-
ing torque may result in malfunction.

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

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

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

Mount Units only after checking terminal blocks and connectors completely.

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

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

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

» Changing the operating mode of the PC.
« Force-setting/force-resetting any bit in memory.
» Changing the present value of any word or any set value in memory.

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

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

Do not place objects on top of the cables or other wiring lines. Doing so may
break the cables.
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 Use crimp terminals for wiring. Do not connect bare stranded wires directly to
terminals. Connection of bare stranded wires may result in burning.

» When replacing parts, be sure to confirm that the rating of a new part is correct.
Not doing so may result in malfunction or burning.

« Before touching a Unit, be sure to first touch a grounded metallic object in order

to discharge any static built-up. Not doing so may result in malfunction or dam-
age.

XV
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Remote 1/0 Systems

Section 1-1

1-1

-

Remote I/O Systems

Assembly lines are often extremely long, making it difficult if not impossible to
wire all I/0 devices directly from CPU Racks or Expansion 1/0 Racks. A Remote
I/O System can be used to solve this problem. In a Remote 1/0 System, a Rack
can be located farther from the CPU Rack than is possible with Expansion 1/O
Racks connected directly to the CPU Rack.

By locating a Rack farther from the CPU Rack, a Remote I/O System eliminates
the time and mess in wiring (or changing wiring) to many devices that are sepa-
rated from the CPU Rack. Although all /O points must ultimately be wired indi-
vidually, the question is one of distance: Do you want to wire dozens of terminals
all the way across a factory complex or do you want to run a single cable for most
of the distance and then wire individual terminals locally?

The following diagram illustrates how a simple Remote /O System would be set
up. Slave Racks, described below, are controlled by the CPU through the Mas-
ter. The dotted circles show the devices that would be controlled through the
Units on each Rack.

Processing
machine

Processing

Processing )
machine

machine '

’, N \
.
-7 ,"| Processing | Sensorl AR Sensor L,
id ~ .,

P ' machine \ .

Wiring distance could also be reduced by placing an independent CPU Rack
near every location that required control, but in doing so, each PC would have to
be programmed independently and the activities of all the PC programs would
need to be coordinated, a very difficult job. Here too, a Remote I/O System sim-
plifies the task by allowing a single CPU, and thus a single program, to integrate
control of the entire process. A Remote I/O System thus has these two advan-
tages: Racks can be located a greater distance from the CPU Rack and coordi-
nating control actions is simplified because all control is exerted by one program.

A third advantage of Remote I/O Systems is reduced noise interference. This is
the result of the single cable that replaces the otherwise numerous wires that
would be required all the way from the CPU and Expansion I/O Racks to the 1/0
devices.

A Remote I/O System directly involves only one PC and the program in it.
Through it, a large number of I/O points can be controlled a greater distance from
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Section 1-1

PC

Master
on Rack

the PC. This is achieved by mounting a Remote I/O Master Unit to the CPU
Rack to control I/O points located possibly many kilometers away. Each Master
serves as a ‘switching point’ for controlling all of the 1/0 points accessed through
it. These 1/O points are accessed through the Master, not controlled by it. All I/O
control comes from the program in the CPU.

More than one Master can be mounted to a single PC, with each Master forming
the starting point of a Remote I/O Subsystem , i.e., a Remote I/O Subsystem
includes one Master plus all of the Remote I/O Units controlled through it.

The Remote 1/O Units that can be included in each Subsystem depend on the
specifications of the Master. Masters are available either with optical or wire
specifications. Optical Remote 1/O Systems transfer data through optical fi-
ber cables to enable the greatest transmission distance and the greatest resis-
tance to electrical noise. Wired Remote I/O Systems use wire cables which
don't offer as great a distance as Optical Subsystems, but do greatly reduce the
burden of wiring remote I/O and afford greater resistance to noise than inde-
pendently wired 1/O points. Both types of Master can be mounted to the same PC
to meet specific distance and noise-resistance requirements.

Remotely Controlled 1/0 Devices

PC

Optical and
Wired Masters
on Rack

Label printer Glue coater

Wired Subsystem

Auto welder Polisher

Optical Subsystem

Conveyer N Packing machine

All Remote I/O Systems consist of at least one Remote 1/0O Master Unit con-
nected in series to one or more Units accessed through it. One of these Units
that is common to most Remote I/O Systems is a Remote I/O Slave Unit.

A Master is mounted to the CPU Rack or an Expansion I/O Rack; a Slave is
mounted to a Backplane to form what is called a Slave Rack . To a Slave Rack is
mounted the same other Units as those mounted to the CPU or Expansion 1/O
Rack, with only a few exceptions (e.g., Link Units other than Slaves cannot be
mounted to Slave Racks). The advantage of a Slave Rack is that it can be lo-
cated a considerable distance from the CPU Rack with the only connection re-
quired being a cable running from the Master to the Slave. The actual distance a
Slave Rack can be removed from the Master, as well as the other Units used to
configure a Remote I/0O System, depends on the type of Remote I/O System be-
ing used. Collectively, all of the Units connected in a Remote I/O System are re-
ferred to as Remote I/O Units.

This manual describes Optical Remote 1/0O Systems. Wired Remote 1/O Units
are described in the Wired Remote I/O System Manual.
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1-2  Optical Remote I/O Systems

Features of Optical
Remote 1/0O Systems

4

Optical Remote I/O Systems are flexible, distributed control systems which can
be customized as necessary by adding or eliminating various Units. They are
easy to design and adjust and have a very short downtime even in the unlikely
event of system failure.

Optical Remote I/O Systems consist of one or more Remote 1/0O Master Units
together with one or more of the following Units: I/O Link Units, I/O Slave Unit,
and Optical 1/0 Units.

| Wounits_ | . PC .
Slave I/0 Link Unit
1/O bus
Master

......... Optical 1/0 Unit

An 1/O Link Unit mounted to a CPU Rack or an independent I/O Link Rack is
used to create an I/O Link between two CPUs. An I/O Link allows one CPU to
directly input and/or output one or two words of data from and to another CPU.
This enables coordination of CPU activities. Although this is an exception to the
basic ‘one-program’ concept of Remote 1/0O Systems, it can be very effective
when one part of an operation requires a separate program but also requires in-
tegration with another PC. With the smaller (e.g., P-type and K-type) PCs, I/O
Links are also the only way to connect to a Remote I/O System.

An 1/O Link can also be set up as the only element of an Optical Remote I/O Sys-
tem, i.e., without any Optical I/O Units or Slave Racks. Such a System would be
a like a PC Link System on a very limited scale, but it would employ 1/O bits in the
IR area and not the LR area.

An Optical I/O Unit is used when it is necessary to control only a few 1/O points in
one location. It is not mounted to a Rack; rather, it is located by itself in series with
the rest of the Units in the System. In this respect, an Optical I/O Unit is the Opti-
cal System equivalent of a Remote Terminal. Unlike a Remote Terminal, how-
ever, an Optical I/O Unit has fixed 1/O terminals, not replaceable relays. In ap-
pearance, it looks much like an 1/O Unit or Special /0 Unit.

A Remote I/0 Subsystem consists of a single Remote 1/0 Master Unit and all
Remote 1/O Units controlled through it.

In this manual, the term “Remote I/O Subsystem” always refers to an Optical
System unless specifically designated as a Wired System. For convenience,
Remote 1/0 Master Units and Remote I/O Slave Units are referred to respec-
tively as simply “Masters” and “Slaves”. These terms, as well, always refer to
Optical Units unless otherwise specified. The term “Slave Rack” is used to refer
to a Backplane with a Slave mounted to it. “PC” always means Programmable
Controller.

C500 Masters and C500 Slaves are used for the C500, C1000H, and C2000H.
C500 Masters and C500 Slaves can also be used for the C120, although a C120
Master and C120 Slave are available

An Optical Remote 1/0 System provides a number of advantages, as indicated in
the following table.
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Terminology

Advantages of Optical Remote 1/0 Systems

Reduced wiring burden and easier wiring changes

Greater transmission distance from CPU Rack

Coordination of control facilitated by use of a single program
I/0 Links enable direct transfer of data between PCs

Rapid data transmission

High responsiveness and fidelity

Free from the adverse effects of external noise

Optical fiber cable is used for communication lines. As a result, wiring is signifi-
cantly simplified and the system can be easily expanded as necessary.

Either All-plastic Fiber (APF), Plastic-clad Fiber (PCF), or Quartz Crystal (AGF)
can be used for the optical fiber cables in a an Optical Remote 1/0 System. APF
cable is especially instrumental in simplifying wiring and reducing cost.

A variety of basic Systems and Subsystems can be constructed and combined
in many ways to meet a wide range of control requirements. Throughout this
manual, particular terms are used to refer to these basic systems, and they are
defined as follows.

A Control System is the extended system, including all external devices such as
stepping motors, mechatronic modules, and control components (solenoids,
sensors, switches, etc.).

A PC System is a system which includes a Programmable Controller (PC) and
all it controls up to, but not including, any external devices.

A Remote I/0O System includes all the Optical and Wired Remote I/O subsys-
tems under the control of a single PC. These systems can perform distributed
control actions, such as remote operation of several large machines, by execut-
ing a program in the memory of a single PC’s CPU.

Model nhumbers have been shortened. For example, a C200H-RT001 Remote
I/O Slave Unit is called simply a “C200H Slave.” See Appendix A for a complete
list of all products covered in this manual, along with their model numbers.
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2-1 Basic System

&Caution

Unit Connection

Mounting Units

Connecting Wired
Subsystems

Some basic Systems of Remote I/O Units (i.e., Masters and Slaves), I/O Link
Units, and Optical 1/0 Units are shown in the following table.

[ Master — Slave | ---------
[ Master — /O Link Unit | - - - - -

[ Master — Optical I/O Unit - | Optical I/0 Unit |

[ Master — Slave |--------- [ 170 Link Unit* | - - -[ Optical I/0 Unit |
[ Master — Slave |---------[Slave [|------- [ Optical 110 Unit |

I/0 Link Units cannot be connected to Slaves in C200H Systems.

One Master is always necessary to connect Slaves, /O Link Units, and Optical
I/O Units. Slaves, I/0 Link Units, and Optical /0O Units can be used in combina-
tion. Connect all Slaves, 1/0 Link Units, and Optical I/0O Units in series starting
from the Master. The only condition that must be met in regard to the order of
connecting Remote 1/O Units is that the Master be on one end of the System and
I/O Link Units cannot be connected after C200H Slaves.

There are three types of Master: One for the C120, one for the C500 (which is
also used for the C120, C1000H, and C2000H), and one for the C200H. Two
type of Slaves are available: One for the C500, C1000H, and C2000H, and one
for the C200H. There are no Masters or Slaves available for the C20, P-type
PCs, or K-type PCs.

The I/O Link Unit also comes in three types: the C20 I/O Link Unit for the C20,
K-type PCs, and P-type PCs, the C120 I/O Link Unit for the C120, and the C500
I/O Link Unit for the C500, C1000H, and C2000H. There is no I/O Link Unit for the
C200H.

C500 Slaves are mounted to the I/O Interface Unit’s position on the Slave Rack
and connected in series to the Master. C200H Slaves are mounted to the right
side of a Backplane where the Power Supply normally goes. A Power Supply is
normally built into the Slave.

C200H and C500 Masters can be mounted to any slot on the CPU Rack or Ex-
pansion I/0O Rack. C120 Masters are mounted to C120-S1027 Remote I/O Rack
only.

The C500 I/O Link Unit is mounted to any slot on a C500, C1000H, or C200H
CPU Rack or Expansion I/O Rack and the C120 I/O Link Unit is mounted to the
C120-S1023 1/O Link Rack. The C20 I/O Link Unit is free-standing and is con-
nected via a Connecting Cable to the C20, K-type, or P-type CPU or Expansion
I/O Unit.

Wired Subsystems and Optical Subsystems can be connected together in the
same PC System as described irE?‘—Z Multilevel Systems. Any Wired Units used
(e.g., Wired Slaves or Remote Terminals) must be counted against the total
number of Units connectable in any System, as shown below.



Basic System Section  2-1
Maximum Number of Item C120/C500 C1000H/ C200H*
Connectable Remote I/O C2000H
Units Masters per PC 4 8 2

Slaves per Master 2 8 -
Slaves per PC 8 16 5
Total Slaves, /O Link Units, and 32 64 (Repeater Unit required for
Optical I/O Units per Master more than 32 Units.)
Connection words per Master 16 words 32 words

Total 1/0 Points

& Caution

*In C200H Systems, the maximum number of connectable Units and words is the same
regardless of whether one or two Masters are used.

In C1000H and C2000H Systems, the CPU determines the number of con-
nected Slaves from the assigned Unit numbers, as shown in the following table.
It is thus important to always set Unit numbers in order starting from #0 so that
the number of Units that can be used in the System is not limited.

Largest Unit No. Set Number of Units Connected
Oor1l 2
2or3 4
4or5 6
6or7 8

The total number of 1/0 points in the System must not exceed the number of I/O
points provided by the CPU to which the Master is mounted.

The number of 1/O points in a C1000H System can be increased up to 2,048, and
the number of points in a C200H System can be increased to 1,680, by including
Remote 1/0O Units and the necessary related Units. The total number of I/O points
available from the CPU Rack or Expansion I/O Racks, however, is 1,024.

CPU Maximum Number of I/O Points
C2000H 2,048

C1000H 1,024 (expandable up to 2,048 points)
C500 512

C200H 336 (expandable to 1,680 points)
C120 256

Total number of I/O points in System

Total number of I/O points on CPU and Expansion /O Racks

+

Total number of I/O points on Optical Slave Racks

+

Total number of points on 1/O Link Units

+

Total number of points on Optical I/O Units

+

Total number of I/O points in Wired Subsystems,
i.e., Wired Slave Racks and Remote Terminals




Multilevel Systems

Section 2-2

2-2  Multilevel Systems

10

There is no reason that a Remote 1/0O System must remain restricted to one Mas-
ter or to either wired or optical communications. PCs support multiple Masters,
some of which can be Wired and some of which can be Optical.

If there is more than one Master mounted under the control of a single CPU,
each Master forms the beginning of a Remote 1/0O Subsystem . Although the
number of Subsystems supported by each PC is limited, each Subsystem can
be considered independently from the others as long as the total capacity of the
PC is not exceeded. It is important to note that although both Wired and Optical
Masters can be controlled by the same CPU, Optical and Wired Remote I/O
Units cannot be combined in the same Subsystem, i.e., Optical Masters can be
connected only to Optical Slaves, Optical I/O Units, and 1/O Link Units; Wired
Masters can be connected only to Wired Slaves, Remote Terminals, and 1/0 Ter-
minals.

In the example on the next page, two CPU Racks are used. The one in the upper
left corner controls two Remote I/0O Subsystems, one Wired and one Optical.
The Optical System contains an 1/O Link to the other CPU Rack (at the right),
which has one Remote 1/0 Subsystem controlled by it.

The Optical I/O Unit, Slave Rack, and Expansion I/0O Rack beneath the CPU
Rack at the right are controlled through the Optical Master on this CPU Rack.
This Optical Master also connects the CPU to the C20 1/O Link Unit.

Another aspect of Remote 1/0 Systems demonstrated by this diagram is the
presence of Expansion I/O Racks, both connected to a CPU Rack and to Slave
Racks. Although normally not shown in system diagrams for Link Systems, Ex-
pansion I/O Racks can be used to increase the number of 1/0O Units mountable at
any one location.



C120 Systems Section 2-4

C200H CPU Rack C200H Optical Slave Rack

\ | wired Master Wire cable N A
Otical Maet Optical
ptical Master | o | Slave
) ‘/‘ Optical cable ‘/‘
Wire cable
) Optical cable
Wire cable
. Optical C2000H
C200H Wired Slave Rack Master\ CPU Rack
Expansion I/O Rack I - - o o] o o | .
LILILILILILILI . W L /L L
\ Wired |
Slave
Wire cable
Expansion I/O Rack 1/O Link Unit
.
ue|e|e|e|e Optical cable
Wire cable
Optical
C201/0 .
Link Unit [ I/O Unit
C20, K-type 1=/
C500 Wired or P-type PC T /
Slave Rack T
Optical cable
Wired Optical cable
Slave C200H Optical Slave Rack
--------ﬂ
mm|e|e|o|n|o|e El]
Remote
Terminal
) Optical Slave
Wire cable s
Wire cable Expansion I/O Rack
EEEEEEEn
|- .- -
Remote
Terminal |_|

2-3 C20, P-type, and K-type Systems

The C20, P-type PCs, and K-type PCs can be connected to Remote /O System
only through the C20 I/O Link Unit. They can thus send data to and receive data
from the PC that controls the Remote I/O System, but they cannot control their
own Remote 1/0O System. These PCs are therefore included in some of the other
system configurations, but none are provided for them here.

2-4 C120 Systems

Up to four Masters can be connected to any one PC and up to two Slaves can be
connected to any one Master. In C120 System, either C120 Masters or C500
Masters can be used. Which Master is used makes no difference to the opera-
tion of the Remote 1/O System. The C120 Master 3G2A6-RM001-(P)E is
mounted to the upper slot of the Remote 1/0 Rack 3G2C4-SI027-E (100 VAC).

11



C120 Systems

Section 2-4

Example 1

Master and Slaves

12

The C500 Master C500-RM001-(P)V1 is mounted to a C500 Expansion I/O
Rack (connected to the C120 CPU). Slaves can be mounted only to the C500
Expansion I/0O Rack, and they must be mounted to the leftmost slot of the Rack.

The C120 provides 256 I/O points. This means that the total number of points
used for I/0 Units, 1/0O Link Units, and Optical I1/0 Units must be 256 or less. If, for
example, 256 points are controlled by one Master connected to a C120, no more
Masters can be employed for that C120, and no more I/O points can be added to
the Remote I/O System.

Refer tq=3-2 Optical Fiber Cable for maximum cable lengths.

The three Systems in this example show the different ways the basic Optical Re-
mote I/O Units can be arranged. The first System uses only Slaves, as would be
done if a more 1/O points were required in each location than could be provided
by Optical I/O Units or if future expandability was necessary. The second Sys-
tem uses only Optical I1/0O Units to provide minimal I/O points at each location.
The third System incorporates both Slaves and Optical I/O Units, as would be
necessary in many Systems to provide the specific number of points needed at
different types of control locations.

Here, the first System uses a C500 Master on a C500 Expansion I/O Rack; the
other two Systems, a C120 Master on a C120 Remote I/O Rack. Either of these
Systems could be changed to use the other type of Master without affecting Re-
mote I/O System Operation. The difference would be the number of I/O points
that could be provided from the Rack containing the Master.

For limitations in Unit connections, refer to Maximum Number of Connectable
Remote 1/0O Units undelj‘-l Basic System.

C120 CPU Rack

Optical Fiber Cable
(APF/PCF)

C500 Slave
C500 Slave Racks

3G2A5-RT002-(P)EV1

C500 Master
3G2A5-RM001-(P)EV1

C500 Slave
3G2A5-RT001-(P)EV1



C120 Systems

Section

Optical 1/0O Units

C120 CPU Rack

C120 Remote I/O
Rack

C120 Master
3G2A6-RM001-(P)E

Slaves and Optical 1/0 Units

C120 Rack

C120 CPU Remote
1/0 Rack

C120 Master
3G2A6-RMO001-(P)E

Example 2 1/0O Link Units

Optical Fiber Cable (APF/PCF)

/1

Optical /0O Units

~

Optical 1/0 Units

I

32 Units max.

Any I/O Units on the CPU Rack or
Remote I/O Rack must be included
in this total.

Optical Fiber Cable (APF/PCF)

C120 CPU Rack

/1
t Slave Rack

C500 Slave
3G2A5-RT002-(P)EV1

Optical 1/0 Units Optical /0 Units

~— —

32 Units max.

Not only the C20 and C120 I/O Link Units but also the C500 I/O Link Unit can be
connected to the System. A maximum of 256 points on I/O Link Units can be con-
nected when all of these 1/0 Link Units are set to 16 points, i.e., 16 I/O Link Units
per Master. (The C20 I/O Link Unit has no setting for the number of I/O points and
is thus limited to 32 points.)

Optical Fiber Cable
(APF/PCF)

To I/O
Link Unit

C120 CPU Rack

/1

C120
Remote
1/0 Rack

C120 Master
3G2A6-RMO001-(P)E

/1

= _[M| 10010

u-mrJ
Link Rack C20, K-type =

] or P-type PC

LI

Il
T

€20 1/O Link Unit
3G2C7-LKO11-(P)E

€120 I/O Link Unit
3G2A6-LK010-(P)E

13



C500 Systems Section 2-5

Example 3 I/O Link Units, Slaves, and Optical I/O Units

Any combination of I/O Link Units, Slaves, and Optical I/O Units may be con-
nected.

Optical Fiber Cable

(APF/PCF)
C120 CPU Rack C120 CPU Rack /
Slave Rack
C120 C120 1/0
Remote Link Rack
1/0 Rack
C120 Master C120 I/O Link Unit
3G2A6-RM001-(P)E 3G2A6-LK010-(P)E
C500 Slave Optical I/O
3G2A5-RT002-(P)EV1 Units

2-5 C500 Systems

Up to four Masters can be mounted on the same PC.

C500 PCs provide 512 I/O points. This means that the total number of points
used for 1/0 Units, 1/O Link Units, and Optical I1/0O Units must be 512 or less. If, for
example, 512 points are controlled by one Master connected to a C500, no more
Masters or 1/O points can be employed for that C500.

Refer tq3-2 Optical Fiber Cable for maximum cable lengths. For limitations in

Unit connections, refer to Maximum Number of Connectable Remote I/O Units
unde[j-l Basic System.

Example 1 Master and Slaves

Optical Fiber Cable (APF/PCF)

C500 CPU Rack '

C500 Slave Slave Racks
3G2A5-RT002-(P)EV1
C500 Master o b
3G2A5-RM001-(P)EV1

C500 Slave -~
3G2A5-RT001-(P)EV1

14



C500 Systems Section 2-5

Example 2 Optical 1/O Units

Up to 64 Optical I/O Units can be connected to one Master on a C500. If more
than 32 Units are connected to the same Master, a Repeater Unit must be in-
stalled after the first 32 Units.

Optical Fiber Cable (APF/PCF)

C500 CPU Rack /1 / /‘

C500 Master Opti i i i i
ptical 1/0 Units Repeater Unit Optical 1/0 Units
3G2A5-RM001-(P)EV1 3G5A2-RPTO01-(P)E

— 32 Units — — 32 Units max.—/

Example 3 Slaves and Optical I/0O Units

Up to 64 Units, consisting of Optical 1/0O Units and up to two Slaves, can be con-
nected to one Master on a C500. If more than 32 Units are connected to the
same Master, a Repeater Unit must be installed after the first 32 Units. The
Slave’s I/0 Units are not counted in the 32, but the I/O points must be counted in
the total I/O points.

OTticaI Fiber Cable (APF/PCF) C500 Slave Rack

C500 CPU Rack /‘

C500 Master i i C500 Slave i ; ;
3G2A5-RM001-(P)EV1 Optical /O Units 3G2A5-RT002-(P)EV1 ggg%g-eRrFl’JP(lJtl-(P)E Optical /O Units
32 Units ——— N—/

(Not including the I/O Units on the Slave Rack.) 32 Units max.

15



C500 Systems

Section 2-5

Example 4 1/0O Link Units

C500 CPU
Rack

/1

A maximum of 512 I/O points on I/O Units can be connected per Master, i.e.,
when the 1/O Link Units are all set for 16 points each, up to 32 Units can be con-
nected to one Master on a C500. This would mean, however, that all I/O points
provided by the PC would be occupied and that no other I/0O Units could be con-
nected. (The C20 I/O Link Unit has no setting for the number of I/O points and is
thus limited to 32 points.)

C500 CPU Rack

Optical Fiber Cable

J/ (APF/PCF)
v - 1

C500 Master
3G2A5-RM001-(P)EV1

Expansion
C500 CPU Rack 110 Rack =
_____ i c20, |
K-type [=]° I
or P-type
PC L e )

€20 I/O Link Unit
3G2C7-LK011-(P)E

1/O Link Unit 1/0 Link Unit
3G2A5-LK010-(P)E 3G2A5-LK010-(P)E

Example 5 1/O Link Units, Slaves, and Optical I1/O Units

C500 CPU

Up to two Slaves can be connected to one Master. Each 1/O Link Unit requires 16
or 32 points (depending on the setting) and each Optical I/0O Unit requires eight
points. These may be used in any combination of I/O which does not exceed the
total number of 1/O points provided by the PC to which the Master is connected.

If more than 32 Units are connected to the same Master, a Repeater Unit must

be installed after the first 32 Units. The Slave’s I/O Units are not counted in the 32
Units, but the I/O points must be included in the total number of I/O points.

Optical Fiber Cable (APF/PCF)

Rack

C500 Master
3G2A5-RM001-(P)EV1

16

/1

C500 CPU Rack

/1

Slave Rack

Optical 1/0 Units

; ; Repeater Unit
I/O Link Unit C500 Slave
3G2A5-LK010-(P)E 3G2A5-RT002-(P)EV1 3G5AZ-RPTO1-(P)E
N/
32 Units

32 Units max.
(Not including the I/O Units on the Slave Rack.)



C1000H and C2000H Systems Section 2-6

2-6  C1000H and C2000H Systems

Up to eight Masters can be connected to the same PC.

The C1000H and C2000H provide 2,048 1/O points. This means that the total
number of points used for 1/O Units, I/O Link Units, and Optical I/O Units must be
2,048 or less. If, for example, 2,048 points are controlled by five or more Masters
on a C1000H or C2000H, no more Masters or I/O points can be employed on that
C1000H or C2000H. (The number of I/0 points for the 1/0O Units on a C1000H’s
CPU Rack or Expansion I/O Racks, however, must be keep to within 1,204.) The
number of words in any one Remote 1/0 Subsystem must also be kept to within
32.

For maximum cable lengths, refer tq5-2 Optical Fiber Cable. For limitations in
Unit connections, refer to Maximum Number of Connectable Remote I/O Units
undeﬁ—l Basic System.

Example 1 Master and Slaves

Up to two Slaves can be connected to one Master.

Optical Fiber Cable (APF/PCF)

C1000H or C2000H
CPU Rack

ﬁ'F"'*

C500 Slave Racks

C500 Master I
3G2A5-RM0O01-(P)EVY v e e

C500 Slave
3G2A5-RM001-(P)EV1

Example 2 Optical I/0 Units

C1000H or C2000H Optical Fiber Cable (APF/PCF)

CPU Rack /

=1

€500 Master Optical I/O Units Repeater Unit Optical 1/0 Units
3G2A5-RT001-(P)EV1 P 3GgA2-RPT01-(P)E P

N— 32 Units — — 32 Units max.—/

Up to 64 Optical /0O Units can be connected to one Master on a C1000H or
C2000H. If more than 32 Units are connected to the same Master on a PC, a
Repeater Unit must be installed after the first 32 Units.

17



C1000H and C2000H Systems Section 2-6

Example 3 Slaves and Optical I/0O Units

C1000H or C2000H Optical Fiber Cable (APF/PCF)  C500 Slave Rack

CPU Rack /

C500 Master ical /O Uni €500 Slave R i Optical /0 Units
3G2A5-RMO0L-(P)EVL Optical I/ Units 3G2A5RT002-(P)EV]  SGRAd WATOLPE
4 A N4
32 Units
32 Units
(Not including the I/O Units on the Slave Rack.) max.

Up to 64 Units, consisting of Optical I/0 Units and up to two Slaves, can be con-
nected to one Master on a C1000H or C2000H. If more than 32 Units are con-
nected to the same Master, a Repeater Unit must be installed after the first 32
Units. The Slave’s I/0O Units are not counted in the 32, but the 1/O points must be
counted in the I/O point total.

Example 4 1/0O Link Units

A maximum of 512 1/O points on I/O Link Units can be connected per master, i.e.,
when the 1/O Link Units are all set for 16 points each, up to 32 Units can be con-
nected to one Master on a C1000H or C2000H. (The C20 I/O Link Unit has no
setting for the number of I/O points and is thus limited to 32 points.)

ol C1000H or C2000H CPU

| Rack

Optical Fiber Cable
/ (APF/PCF)

|
[ )
C20, .
K-type [ §
or P-type
PC AT, o O
C20 I/O Link Unit
C1000H, or C1000H or C2000H 3G2C7-LK011-(P)E
C2000H CPU Rack CPU Rack Eigghscigg?%;;izoow
C500 Master 1/0O Link Unit 1/0 Link Unit
3G2A5-RM001-(P)EV1 3G2A5-LK010-(P)E 3G2A5-LK010-(P)E

18



C200H System

Section 2-7

Example 5 I/O Link Units, Slaves, and Optical I/O Units

Optical Fiber Cable (APF/PCF)

/ £C

C1000H, or
C2000H CPU Rack

C500 Master
3G2A5-RM001-(P)EV1

] glﬁ%OORFalc?(f C2000H C500 Slave Rack Optical I/O Units

I/0 Link Unit Slave i
3G2A5-LK010-(P)E 3G2A5-LK010-(P)E PO RPTOL(PE N\

32 Units max.

32 Units
(Not including the I/O Units on the Slave Rack.)

Up to two Slaves can be connected to one Master. Each I/O Link Unit requires 16
or 32 points (depending on the setting) and each Optical I/0O Unit requires eight
points. These may be used in any combination desired that does not exceed the
total number of I/O points provided by the CPU to which the Master is connected.

If more than 32 Units are connected to the same Master, a Repeater Unit must
be installed after the first 32 Units. The Slave’s I/O Units are not counted in the
32, but the I/O points must be counted in the I/O point total.

2-7 C200H System

A maximum of two Masters, either optical or wired, may be connected in one
C200H PC System. Masters may be mounted directly to the CPU Rack or to Ex-
pansion 1/0O Racks. Any slots may be used except for the two rightmost slots of
the CPU Rack. Using the two rightmost slots will prevent mounting devices di-
rectly to the CPU.

Regardless of the number of Masters, a maximum of five Slave Racks, either
Optical or Wired, can be attached. Only 1/0O Units or Special /0 Units can be
mounted to Slave Racks. A maximum of 64 Optical I/O Units can be connected,
with a Repeater Unit installed after the first 32 Units. The number of words in any
one Remote 1/O Subsystem must be kept to within 32.

There is a limit to the number of Special I/O Units which can be mounted to Slave
Racks. The following table gives the maximum total of Units possible from
groups A, B, C, or D when no Special I/O Units are mounted to any other Racks.
These totals assume that only those Units in one of these groups are used.

A

B C D

High-speed Counter Units
Analog I/0 Units

NC111 and NC 112 Position
Control Units

ASCII Units

Multipoint I/O Units Temperature Sensor Units NC211 Position Control Units

4 Units total

8 Units total 6 Units total 2 Units total

19




C200H System Section  2-7

When combining Units from more than one of these three groups, both of the
following equations must be satisfied:

3A+B+2C+6D<12
A+B+C+Dx<8

If the number of Special 1/0 Units controlled by the PC is ten, then no additional
Special /0 Units may be mounted to any Rack.

Example 1 Basic C200H System
Optical Fiber cable (AGF/PF)

/ CC _
v » > v
C200H CPU C200H Slave C200H Slave
Rack Rack Rack

C200H Master C200H Slave C200H Slave
C200H-RM001-PV1 C200H-RTO01-P C200H-RTO01-P
C200H-RT002-P C200H-RT002-P
——
C200H Slave Racks (5 max.) Optical 1/0

Units (64 max.)

Example 2 Slaves Only
One Master

Optical Fiber Cable (APF/PCF)

C200H CPU ‘/‘CZOOH Slave /

Rack Rack
CCC o

||m|m]®

L=

C200H Master C200H Slave
C200H-RMO001-PV1 C200H-RT001/002-P

C200H Slave Rack C200H Slave Rack \

C200H Slave Rack C200H Slave Rack

20



C200H System Section  2-7

Two Masters

C200H Ma

Optical Fiber cable (APF/PCF)
ster

C200H-RMO001-PV1

A A

C200H CPU C200H Slave C200H Slave
Rack Rack

Expansion 1/O C200H C200H Slave Rack C200H Slave Rack
Rack Slave Rack
C200H Master C200H Slave
C200H-RM001-PV1 C200H-RT001/002-P
Example 3 Slaves with Expansion I/O Racks

I/0O Connecting Cable can be used to connect up to two Expansion 1/0 Racks to
a Slave Rack. (The 1/0 Connecting Cable must be 2 m or less in length.) In any
one C200H System, however, only a total of 5 Slaves and Slave-connected Ex-
pansion 1/0O Racks can be connected.

C200H Slave
Rack

One Master
Optical Fiber Cable (APF/PCF)

C200H Master SOttt ToTTTEETTT T mmmmmmmmmmm T N
C200H-RM001-P : C200H Slave Rack '
)
C200HCPU | '
| Rack ' ;/‘ '
. )
' .
' )

]
' .
' )
! )
Ll it il '
! — )
! )
. )
! .
: '
. I/O Connecting '
C200H Sl Cable :
I/O Connecting Rack ave '
Cable —_— '
)
)
1
)
)
)
)
)
1
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Combined Systems Section 2-8

Two Masters

I/0 Connecting
Cable —_—

.......................

C200H Masters Optical Fiber Cable (APF/PCF)
C200H-RM001-PV1

C200H Slave Rack

Expansion I/O Rack

I/O Connecting I mmmm
Cable ImEEEE

Expansion /O
Rack

Example 4 1/0O Link Units

A maximum of 512 1/O points on I/O Link Units can be connected per master, i.e.,
when the 1/O Link Units are all set for 16 points each, up to 32 Units can be con-
nected to one Master on a C200H. (The C20 1/O Link Unit has no setting for the
number of I/O points and is thus limited to 32 points.)

o] CI1000H or C2000H CPU

| Rack

Optical Fiber Cable

(APF/PCF)
C200H CPU |
Rack .
C20, i
K-type [EF R
or P-type
PC (A )
C20 1/0 Link Unit
C200H Master
C200H-RM001-PV1 C500, C1000H or C2000H 3G2C7-LKO11-(P)E

Expansion I/0 Rack
I/O Link Unit
3G2A5-LK010-(P)E

2-8 Combined Systems

Example 1 Connecting Other Units to C200H Masters

C500 Slaves

22

Up to two C500 Slaves, either optical or wired, can be connected to the C200H
PC (regardless of the number of C200H Masters). C500 Slaves and C200H
Slaves can also be used in combination; however, a maximum of five Slaves can
be attached, with each C500 Slave counted as two Slaves. Any Wired Slaves
must be counted in the total. Here, Special I/O Units can be mounted to C500



Combined Systems Section 2-8

Slave Racks as always, although a maximum of 20 words can be allocated on
each C500 slave Rack. Words for Units on C500 Slave Racks are automatically
allocated from the left as is normal in C500 Systems.

Optical Fiber Cable (APF/PCF)

A

C200H CPU Rack

C500 Slave Rack

C200H Master

C200H-RM001-PV1 ] C500 Slave Rack
C500 Slave C500 Slave
3G2A5-RT002-(P)EV1 3G2A5-RT001/002(P)V1
Connecting through 1/O The C200H PC can be connected to C120, C500, C1000H, and C2000H PCs
Link Units through 1/0 Link Units. 1/0 Link Unit bits are allocated between IR 200 and IR

231. Words are allocated into this area according to I/0O Link Unit settings for 1
word (16 points) or 2 (32 points).

/ Optical Fiber Cable (APF/PCF)

A A

C200H CPU Rack

1

C200H Slave
Rack C500, C1000H, or C2000H
CPU Rack
C200H Master
C200H-RM001-PV1 I/O Link Unit _ _
3G2A5-LK010-(P)E Optical I/0 Unit

32 words max.
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Example 2 Connecting C200H Slaves to Other Masters

C200H Slaves can be connected to C120 or C500 Masters. Connection condi-
tions are the same as those for C500 Slaves, i.e., words for I/O Units on C200H
Slaves are automatically allocated. Here, however, Special I/0 Units cannot be
mounted, and C200H I/O Units are handled as one word per Unit.

/ Optical Fiber Cable (APF/PCF)

C500 CPU Rack

C500 Master 3G2A5-RM001-(P)EV1

Note

C200H Slave C200H Slave
Rack Rack
C200H Slave ) )
C200H-RT001/002-P Optical 1/0 Units
64 Units max. Repeater Unit
32 words 3G2A5-RPT01-(P)E required
max. for more than 32 Units.

If a Unit with the blown-fuse detection function and alarm detection circuit
(C200H-0OD411/213/214/0A221) is used on a C200H Slave Rack that is con-
nected to a PC other than a C200H/C200HS, all 16 1/O points will be regarded as
outputs. Therefore, you will not be able to read the flags for blown-fuse detection
function and alarm detection circuit from the ladder program.

2-9 Connection Precautions

Slaves

24

For limitations in Unit connections, refer to Maximum Number of Connectable
Remote 1/O Units unde[3-1 Basic System.

Install Slaves on the leftmost slot of the Rack in all but C200H Systems. In
C200H Systems, Slaves contain the power supply and are mounted to the right
of the Backplane, not to a slot.

Slave Rack

C500 Slave

A Master cannot be mounted to a Slave Rack or to any Expansion I/O Rack con-
nected to a Slave Rack.

Slave Rack

C500 Slave
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Link Adapters

A Slave Rack cannot be connected directly to a CPU Rack, i.e., it must be con-
nected through the Slave to the Master.

CPU
Rack

Slave Rack

' C500 Slave

When connecting an Expansion I/O Rack in a C500, C1000H, C2000H, or C120
System, it must not be connected to a Slave Rack. Expansion I/O Racks may be
connected to Slave Racks in C200H Systems.

When the Units are connected in series, a disconnected line or a power failure in
any one of them stops data transfer down the line past that point. This problem
can be avoided by using Link Adapters. If a power failure occurs in a Unit con-
nected to a branch line of a Link Adapter, the Unit is bypassed and signals con-
tinue to be transmitted to other Units down the line. For details on this and other
uses of Link Adapters, refer to the Link Adapter Operation Manual.

If a Remote 1/O System is connected in series, the entire System will stop operat-
ing if any one link in the System is broken. To prevent this, Branching Link Adapt-
ers can be used with the Slave Racks, Optical /0O Units, and I/O Link Units in the
System so that actual series connections go through the Link Adapters on a
main line.

In a branched System, the Master and the last Unit in the System are on the main
line that runs through the Link Adapters; the rest of the Units in the System are on
branch lines. Because connections do not run through any Unit linked in the Sys-
tem, the rest of the System will continue operating regardless of the status of any
one Unit.

Although beyond the scope of this Manual, there are measures that can be taken
to shut down the PC System for failures in any one part of it even when Link
Adapters are used.
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A Remote I/O System connected through Link Adapters is shown below.

Link Adapter Unit Link Adapter Unit
3G2A9-AL002-(P)E 3G2A9-AL002-(P)E
[ B e ) [T B |

C500 CPU
Rack

C500 CPU C500 CPU
Rack C120 Rack
C500 Master C500 1/O Link Unit /0 Link €500 I/O Link Unit
3G2A5-RM001-(P)EV1 3G2A5-LK010-(P)E Rack 3G2A5-LK010-(P)E

€120 I/O Link Unit
3G2A6-LK010-(P)E
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Block Diagrams

Section

3-1

3-1

Block Diagrams

The following block diagrams show the basic functional blocks for Units avail-
able in Optical Remote I/O Systems.

C120 and C500 Master and Slave

N

]

L ]

Work
memory

I/0
interface

0 O '
RUN output N ,

Transmitting/Error

110 er-
ror

RUN out-
put

28

Slave

Master
M Fiberoptic/ Data
L electric P Counter
converter memory
Serial/ c ) . SYSMAC
parallel CPU System onverting| <) C oarias
110 converter memory circuit Y
bus
A A A A
X Work —ia—\N\N\- Transmitting/Error
memory }
I/0 ——A N\~ TestOK
interface }
5o N\~ Terminator
Test } check
switch
Fiberoptic/
[] electric
converter
Serial/
e paréllel CPU System Data
converter memory memory SYSMAC
pu (S;YSMAC C-series
bus -series H[]% }
‘ ‘ ‘ ‘ P interface glgﬂé
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C200H Master and Slave

Master

Fiberoptic/
* I: electric

W C200H
CPU

110 —e— N\~

e - - | interface }

N

5o ; z 2
RUN output , - co——

XMT/RCV  AAN —pt—]

ERROR POWER
1
ERROR

Unit no./ terminator

RUN output

converter
1/0 Serial/
parallel CPU System 4{
bus converter memory
‘ ‘ ‘ C200H
' ' > interface
X Work —4—\A\\-  XMT/RCV Transmitting
memory }
I/0 —«—"\N\-  Error
interface }
?H—J\/\/\r End RS
—9O——  Unit No. (machine no.)
Slave
™ Fiberoptic/
LJ electric
converter
Serial/
_,I: parallel CPU System Data
converter memory memory
Vo A A 4 A $ C200H HI:
Xbus ' ' interface
— W\
Work } RUN +5V  +24V
memory — AN

Power
supply

C200H
W Back-

7Y

Power source

100 to 120/200 to 240

VAC

plane
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I/0O Link Unit

1/0 bus Fiberoptic/

electric
converter

{

Serial/
—»I: parallel CPU System Data
converter memory memory

/0 b Ser -
" : A : b s L g

Transmitting/
Work } Error

memory
—t&— 16-pt input

. T e TS
oo— 50— interface ?H_ 16-pt output
RON ou;jtil SWZEﬁ)_ }—H— 16-pt I/O
oo ' 50— —-4— 32-pt output

s

— \
Repeater !
output :

Used when T ) .
Link Adapter b e e oo

is connected.
1/0 bus Fiberoptic/
electric
:l— converter

i

Optical I/0O Unit

Serial/ System
parallel CPU
I: converter memory
/O bus Work ?H—J\/\/\/— Transmitting/ Error
memory 1o
X interface 00— Word setting
Terminator
setting [z[ —®

RUN oo
output
AC power SPSW‘?r R
source PpRly +24V
z
L——t—\N\— Power

source
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3-2 1/O Link Unit Operation

Of the three 1/O Link Units, the C120 and C500 I/O Link Units can be set for oper-
ation via 16 input points, 16 outputs, 16 input and 16 output points, or 32 output
points. The C20 I/O Link Units has no setting for the number of I/O points, and
always operates via 16 input and 16 output points.

() 16 Input Bits In the System shown below, CPU B sees 16 input bits. The 1/0O word allocations
are determined by mounting location. CPU A sees 16 output bits. The word allo-
cations are determined by the settings on the 1/O Link Unit. The respective input
and output words are treated as ordinary I/O words, nd data is transferred from
CPU A to CPU B. “n” is the word set on the I/O Link Unit, i.e., that allocated it by
the PC with the Master (CPU A). “m” is the word allocated to the I/O Link Unit by
the PC to which it is mounted (CPU B).

Master 1/0 Link Unit
CPUA CPUB
\
‘| RMo01
R
Optical
fiber cable
LKO010 setting
Transmission bits: 16 input bits: IR m
(2) 16 Output Bits As shown, the situation just explained is exactly reversed.
Master 1/0 Link Unit
CPUA CPUB
' RMO001 LK010 .
. { g 2 | O 4 ‘
‘\~~- (n)qa (m)
Optical
fiber cable
LKO010 setting
Transmission bits: 16 output bits, IR m
(3) 16 Input and As shown, the two previously described situations are combined into one.
16 Output Bits
Master I/O Link Unit
CPUA CPUB
(m)
) A
v+ RMO01 O LK010 1| .
\ o] > |-
\\ \‘ T
e
c - Optical
fiber cable (n+1)

LKO10-E setting

Transmission bits:

16 input bits and 16 output bits:
IRmand IR m+1
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(4) 32 Output Bits

Again, the situation is the same as 16 output bits, except that four words are
used instead of two.

Master 1/0 Link Unit
CPUA CPU B
\ ) (m),

+ |*. RM001
N AR Q)

\

| LK010 0
N <k |U
U
¢
u
N T

LK010-E setting
Transmission bits: 32 output bits:
IR mand IR m+1

\ ~

Optical
fiber cable (n+1)

3-3 Unit Number and I/O Word Allocation

Basic Allocation

Terminator

Slave Unit Number and
Terminator Settings
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Allocation of 1/0 words for C20 1/O Link Units for C20, K-type PCs, and P-type
PCs is covered in the Operation Manuals for these PCs and is not duplicated
here. The remote 1/0 words allocated for the PC of the Master to which an C20
I/0O Link Unit is connected are described below.

Word allocations on Racks in Remote I/O Systems follow basically the same
pattern as the PC to which the Master is mounted, i.e., by the mounting order of
and by the number of words required for each Unit mounted for C120, C500,
C1000H, and C2000H Systems and by fixed slot words in C200H Systems.

In either case, allocations start from the lowest word starting on the left side of
the CPU Rack. When a Master is reached on a Rack, allocation jumps to the
leftmost Unit mounted on the first Slave Rack connected to the Master, and then
to the second Slave Rack, etc, until the terminator is reached. Then allocations
return to the Unit following the Master and continue across the CPU Rack and
Expansion 1/0 Racks until all the Units on all Racks have been allocated. Details
on and examples of allocation are provided below.

Words for Units not mounted to Racks (i.e., Optical I/0 Units and I/O Link Units)
are not determined as described, but according to switch settings on the Units,
as described below. |

I/O Link Units are allocated words both by the CPU to which they are directly
connected and by the CPU to which they are connected via the Remote 1/0 Sys-
tem. When programming operations involving 1/O Link Units, be sure you are
using the words allocated by the CPU for which the program is being written.

There must be one terminator set for each Master, and it must be the Unit at the
opposite end of the 1/0 bus from the Master.The terminator may be a Slave, an
I/0O Link Unit, or an Optical I/O Unit. The Master checks for a terminator immedi-
ately upon power application. If the terminator is properly set, the other Units
connected to the 1/O bus are acknowledged. All following operation is based on
this initial check. Therefore, if a Unit is not attached properly or if the power to a
Unit is not on when this check is performed, that Unit will be ignored during actual
operation.

Because more than one Slave can be attached to each Master, unit number set-
tings are necessary to distinguish the Slaves. unit numbers 0 through 7 can be
set for C1000H, and C2000H Slaves; Unit numbers 0 through 4, for C200H
Slaves; and unit numbers 0 and 1 for C120 and C500 Slaves. The same unit
number cannot be used on more than one Slave under the same Master. Setting
undefined unit numbers will prevent Slave operation. Set the Slave connected to
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I/0 Unit Words on C500
Slaves in C200H Systems

C200H Slaves Connected
in Other PC Systems

the Master as Unit #0, the Slave connected to Unit #0 as Unit #1, and so on. Set-
ting unit numbers and a terminator is necessary for every Master, even when
only one Slave is connected. Refer tq-4 Switch Settings for details.

Slave #0 Set to Unit #0

Master

Set to Unit #1. Set
Slave #1 a5 terminator.

I/0 Units can be mounted to any slot on Slave Racks, just as in any other Rack.
Word numbers are assigned in the order the /O Units are mounted. In C200H
Systems, words are allocated according to Slave unit numbers as shown in the
following table.

Unit Number Words
0 50 to 59
1 60 to 69
2 70to 79
3 80 to 89
4 90 to 99

If an Expansion 1/0O Rack is connected to C200H Slave Racks with I/O Connect-
ing Cable, the Expansion I/0O Rack is automatically allocated the words for the
next unit number. This number cannot be set for another Slave in the System.

I/O Units mounted on C500 Slave Racks connected to C200H Masters are allo-
cated words as follows, according to the unit numbers of the C500 Slave .

Unit Number Words
0 50 to 69
1 60 to 79
2 70 to 89
3 80 to 99

Note that consecutive unit numbers cannot be assigned to C500 Slaves be-
cause of overlapping word allocations.

I/O Units on C200H Slave Racks are automatically allocated words just like
other I/O Units, except that Special I1/0 Units are allocated special bits. All /1O
Units mounted on C500 Slave Racks also will be automatically allocated words
as usual, except that only 20 words can be used.

Connection conditions for C200H Slaves in other PC Systems (e.g., C500 or
C1000H) are the same as those for C500 Slaves. DIP switch settings for these
C200H Slaves must specify that they are not connected to C200H Masters. (See
-4 Switch Settings.) Here, all 1/O Units, including Special I/O Units, are auto-
matically allocated words as usual, i.e., special bits are not allocated.
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1/0 Link Unit Word
Settings

I/0 Link Unit Words in
C200H Systems

Optical 1/0 Unit Word
Settings

Word Multipliers of
C1000H and C2000H

Setting Word Multipliers
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An Expansion I/O Rack cannot be connected to a C500 Slave Rack via I/O Con-
necting Cable. Unlike C200H Slaves, C500 Slaves do not have switches for set-
ting output OFF/output hold during transmission error. All data is cleared from
C500 Slaves during transmission errors.

I/0O Link Unit word settings determine which 1/0 words will be occupied by the
Unit. C120 and C500 I/O Link Units can be set to occupy 16 or 32 points. C20 1/O
Link Units always occupy 32 points. On C-series PCs there are 16 bits to a word,
so the 1/0 Link Unit will occupy either one or two words. Words 0 through 31 are
available. The actual words allocated in C200H, C1000H, and C2000H Sys-
tems will vary from the switch settings as described below. When setting words,
be sure not to set word numbers for one Unit which have already been set for
another Unit.

I/O Units mounted to Slave Racks are automatically assigned words according
to their mounting location. Words for all I/O Link Units must be set using their DIP
switches. For more details on settings, refer tqj-4 Switch Settings.

Although other PCs can be attached to the C200H through 1/O Link Units, word
allocations for these Units are the same as those for Optical /O Units, i.e., words
200 through 231. The actual words allocated the 1/0 Link Units will be 200
greater than the values set on the Units’ switches.

Use the DIP switches on Optical I/O Units to set their /O words. Do not combine
their input and output words into a single 16-point word. In other words, the two
8-point sections composing a single 16-point word must be either both input or
both output in all but C200H Systems. The actual Optical /0O Unit words in
C200H systems will be 200 greater than the values set on the Units’ switches.
For more details on settings, refer tq=-4 Switch Settings.

The maximum number of bits a Master can transmit is 512 (32 words x 16 bits/
word). Words 0 to 31 can therefore be set for I/O Link Units and Optical I/O Units.
However, since the C1000H, and C2000H PCs can handle up to 2,048 bits (128
words x 16 bits/word), the Units cannot be assigned to words 32 to 127 of these
PCs without some identification other than the normal word settings. It is there-
fore necessary to assign numbers to the Masters to which 1/O Link Units and Op-
tical I/0 Units are connected and identify the words with these numbers as well
as the word settings.

These additionally assigned numbers, which can be from 0 through 3, are called
“word multipliers.” The following equation illustrates the relationship between
word multipliers and word allocations.

I/0 word allocation = (32 words x word multiplier) + (word set on Unit)

For example, suppose word 28 is set on an I/O Link Unit and word multiplier 2 is
assigned to the Master of that I/O Link Unit. The 1/O word of the 1/O Link Unit,
viewed from the PC, is computed as follows:

32 words x 2 + 28 words = word 92

A word multiplier does not have to be assigned to a Master to which only Slaves
are connected because word numbers will be automatically assigned by “free
location” to any 1/O Units connected to the Slaves

The I/O words assigned to Optical I/O Units, Slaves, or I/O Link Units connected
to the Master with the lowest word multiplier must not be the same as the 1/0
words assigned to the last I/O Unit.

The same word multiplier can be assigned to more than one Master. In this case,
however, the same word must not be set on the Units on a Master having the
same word multiplier as another Master.

Set the word multipliers in a C1000H or C2000H System using the Programming
Console as shown below. Before setting word multipliers, set the mode selector
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switch to the PROGRAM position. Refer to your PC’s Operation Manual for de-
tails.

Note If a Unit with the blown-fuse detection function and alarm detection circuit
(C200H-0OD411/213/214/0A221) is used on a C200H Slave Rack that is con-
nected to a PC other than a C200H/C200HS, all 16 1/O points will be regarded as
outputs. Therefore, you will not be able to read the flags for blown-fuse detection
function and alarm detection circuit from the ladder program.

Key sequence to generate the 1/O table.

CPU checks the I/0 word assignment.

Appears about two seconds after the au-
tomatic 1/0 word check. Indicates word
multplier is not yet set.

Word multiplier set upon pressing
WRITE key; next master no. displayed.

Repeatedly designate word multpliers.

Appears for previously register word
multpliers. Press write if nothing has to
be changed.

Displayed when all word multpliers. are
set.
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Word multipliers must be assigned only to the Masters to which I/O Link Units or
Optical I/0 Units are connected. This message is not displayed for Masters to
which only Slaves are connected.

| | S Asking for input of a word multplier
Indicates the word multplier is not yet set.
Mounting sequence of Master

Master symbol

I/O slot no.
Mounting sequence

3-4 1/0O Word Allocation Examples
The following examples detail word allocations in the IR area.

Example 1 C500 with With two Slaves connected to one Master, the Slaves are set to unit numbers 0
Slaves and 1. The order does not matter. The last Unit must be set as the terminator. If
only one Slave is connected, set it as Unit number 0 and set it as the terminator.

Masters Slave #0
CPU Rack Slave Rack
T
[ / X
v ' - 32pts. = - IR18&19
[} ' ' ]
v ! l/‘ L L- -32pts.- - - - IR16&17
v, v b -lepts.- = = = IR7 b R 15
o N, 16 pts. = = = =
« - -64pts.= = - = IR5&6 '
(] [ S 16pts. - - = = [IR14
! t----32pts.=- - == IR1238&4 )
] #0 Set to unit #0.
- - IRO
Expansion
I/0 Rack
Slave Rack
L e
L) [ T B
v Vo, v '32pts.- = = - IR24&25
) L} [ f L 23
L vy L -16pts.- = = = IR
: L---16ps.- - IR28 :: Lo —l6pts - - - - IR22
tommo- 32pts.= = - - IR 26&27 'L -16pts- - - - IR2L
1
Lt---. 16pts.- - =-- IR20
#1 Set to unit #1.
Set as terminator.

Slave Rack

IR 13
IR 12

IR 8,9,10,& 11

#0 Set to unit #0.
Set as terminator.
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Example 2 C500 with Optical /0 Units

LI )

L}

: : L-lps.- - - = IR7 IR 30 “L" IR 30 “L” IR31“L" IR 31.“L”
" Set as terminator.
y, b --32ps---- IR58&6

L T - - N— Optical /0 Units - 7/

! o Rb23.64 Set the word of each

L ----16pts." -~~~ IRO Unit by using the DIP

switch.

Because the I/O Units are assigned words starting at the lower end (word 00),
duplication can be avoided by starting the Optical I/O Unit words in reverse order
beginning with IR 31.

IR00 | PCI/O points

IR01 [ Slave I/O points
IR 02
IR 03
IR 04

I/0O Link Units and
IR 31 Optical I/O Units

Be sure that words set for Optical 1/0O Units or I/O Link Units do not overlap with
words being used for other I/O data. Do not combine input and output words into
one 16-point word. Two 8-point words (i.e., Optical I/O Units) composing one
16-point word must both be either input or output.
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Example 3 C500 with Slaves and Optical I/0O Units

CPU
Rack Master

Slave #0  gjave Rack

e
L . E E Set to unit #0.
: E : :'16pts.-°-- IR7 : E : v -32pts.- - - - IR12&13
o t - -%ps---- IR5&6 X Pt --aps - - - - R108L
' v---.p4ps.- - - - IR1,23¢&4 : ----- 6pts.- - = = IR9
Cen-n 16pts.= = = = IRO t---- 16ps.- -~ - IR8

#0 Set to unit

| A

Slave #1

. . Slave Rack
[
v, L --16pts.- - - - IR19
IR 30 “L IR 30 “H IR31“L IR31“H L L- - -ieps - - - - IRI8
. . """64pts."" IR 14,15, 16, &17
; Optical I/O Units Set the —/
word of each unit by using #1 Set to unit #1.
the DIP switch. Set as terminator.

Because the I/O Units are assigned words starting at the lower end (word 00),
duplication can be avoided by starting the Optical I/O Unit words from the upper
end.
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Example 4 C500 with Slaves, I/O Link Units, and Optical /O Units

/1

CPU Rack Master CPU Rack
[ — |
C20, K-type = &
or P-type PC [ b \
(I g O
[ : [ 1/0 Link Unit (32 1/0 Link Unit (16
P pts) : IR 28 & 29 pts) : IR 30
: : V", - -16pts._ - _ - RS
: : ! - - .16pts.. - - - IR7 Set to IR 28.
Py oo 232pts.. o o - IR5&6
L}
[T 64pts. - = = = IR1,23, &4
1
Ceeem = 16pts.. - - = IRO Slave Rack
Terminator

'
'
[
IR 31“L" .

- -16pts.=- = = = IR11
; ; ----32pts.= = = =
Optical /0 Units pts IR9 & 10
#0 Set to unit #0

Because the I/O Units are assigned words starting at the lower end (word 00),
duplication can be avoided by starting the Optical I/0 Unit words and I/O Link
Unit words from the upper end.

Do not use words being used for other I/O data. Do not combine input and output
words into one 16-point word. Two 8-point words (i.e., Optical /O Units) com-
posing one 16-point word must both be either input or output.
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Example 5 C1000H or C2000H with Slaves, I/O Link Units, and Optical I/O Units

C1000H or C2000H CPU
Rack /‘

Optical /0 Units

<—— Terminator

Vot Word Multiplier 0 #0ov Slave Rack
: ' : ! - /‘— : : .
() ' ' '
L 16 - - - - RS "L -32pts.- - - IRB&D ) v Setwords:
vt I ' ©- R31H
- 1--16pts.- - - - IR4 . p.= == RO oo, IR 30 “L"
[ Slave#0 1 ----16pts - - - IR6
- = =.32pts.= === IR2&3 pts
o pis Allocated words:
' Lo --.16pts.---- IR1 IR 31 “H"
' IR 30 “L”
------ 16pts. = = == IRO
C500 Expansion 1/0 Rack l/ Slave Rack
No Word
Multiplier  needed.
(I/O Link and optical
transmitting  Units
not connected.)
R # ¢+ v 1 ' Slave Rack #1000
(L I B [ [
P T oo ! [
T T g v v b -16pts.- -~ IR19 [} L'lelS"' IR 22
[ [ :
: : : : V16pts. - = = IR15 : 1 = = -16pts.- -~ [IR18 [ “"16pts"'|R21
[ [ )
: : : v -16pts.- - - IR14 : ----- 16pts.- = - IR17 t----16pts.- - - IR20
: : L - -32pts.- - - IR12&13 t---. 16pts.=-- IR16
| te-e-16pts.= = = IR11 Slave #0 Slave #1
]
------ 16pts. = = = IR10
) C2000H
C500 Expansion 1/0 Rack CPU Rack
= [

C20, K-type E: ¢
or P-type PC

C20 I/O Link Unit L

e—————— Word Multiplier 2 (32 pts.) <«— Terminator
/‘— , ' Set words:
-16pts.- - = IR25 e oo R
- -1l6pts.= = = IR24 Allocated words: ~ *C20 I/O Link Unit
IR 94 & 95 occupies 2 words.
t----16pts.= - = IR23 IR 93 IR 31 can there-

fore not be set.

C500 Expansion 1/0 Rack

Optical /0 Units
<«—— Terminator

@———— Word Multiplier 1

1 1 1

) [ ]

v ' ' Setwords:  Allocated words:

Vo toleptst s IR28 e ' te---- IR 31 “H" IR 63 “H”

PL--16ps - - - R2T IR30L IR62“L

t----16pts.- - - IR26 . )
Pis Check to see that same word in not allocated twice.

Change word multiplier or word setting if necessary.

Because the 1/0 Units are assigned words starting at the lower end (word 00),
duplication can be avoided by starting the Optical I/0 Unit words and I/O Link
Unit words from the upper end.
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Example 6 C200H
System with C200H
Slaves

Example 7 C200H
System with C200H
Slaves Connected to
Expansion 1/0 Racks

Do not use words being used for other 1/O data. Do not combine input and output
words into one 16-point word. Two 8-point words (i.e., Optical I/0O Units) com-
posing one 16-point word must both be either input or output.

Although up to five C200H Slaves can be attached, this example shows only
four. Words 100 through 199 are allocated for Special I/0 Units (High-speed
Counter Units and Position Control Units) on the Slave Racks.

C200H Master / Optical Fiber Cable (APF/PCF)
C200H CPU % C200H Slave
Rack Rack

Set to unit number 0.
Set to C200H Master.

o ‘4 1 4 1 Slave#0
ClaatRA vaov ' R
' [ L
V' - - IR3 v, ' " - IRS53
o IR2 vl

.- - == - IR52
LI '
' 1o - - - Master#0 ' ... 5L
i 1
P IR0 be--- IR 50

C200H Master

C200H Expan- C200H Slave
sion /O Rack Rack
Set to unit number 1.
Set to C200H Master.
P Slave #1
[ v o' Re4
v Y IR14 L)
Vo v - - IR63
L' o- - IR13 L
[ ' - - - IR62
'vooo . R12 '
' 't---- Rel
! t =< -~ Master#l '
' Lo IR 60
[ IR 10
C200H Slave

Rack

Set to unit number 2.
Set to C200H Master.
Set as terminator. Cap
unused connector.

Slave #3

' 1 Slave #2
\ IRg4

L] L
v [
X : ' Vo IR 74
' - ' - -
: " IR 83 : . IR 73
e - - - - -
L] IR 82 ' : IR72
L ! taaaa
' IR 81 ' IR71
Leeen-- [
IR 80 IR 70

Set to unit number 3.
Set to C200H Master.
Set as terminator. Cap
unused connector.

Although up to five C200H Slaves can be attached, this example shows only
four, i.e., two actual Slaves and two Expansion I/O Racks connected to Slaves
(which are also counted as Slaves). Words 100 through 199 are allocated for
Special I/0 Units (High-speed Counter Units and Position Control Units) on the
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I/O Word Allocation Examples

Section 3-4
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Slave Racks. Expansion I/O Units are automatically allocated the words for the
next unit numbers after the one set for the Slave to which they are attached.

C200H Master

C200H CPU A

Rack

- = = = Master #0

[ IRO I/0

C200H Master

C200H Expan-
sion 1/0 Rack

- - IR12
- = = = Master#1

[ IR 10

' IR14
. IR13 \

Set to unit number 3.
Set to C200H Master
Set as terminator. Cap
unused connector.

1+ v Slave #3
)
v IRg4

IR 83
IR 82
IR 81
IR 80

C200H Slave Rack

y 1+ Slave #0
' IR 54
1)

= IR53
= ° IR52
=T <% IR51

Lemm- IR 50

C200H Expan-
sion I/O Rack

1+ v Slave #1
' IR 64
1)

- IR63
= IR62
===- IR61
L= IR 60

C200H Expan-
sion 1/0 Rack

1 Slave #2

)

. IR 74
- IR 73
IR 72
IR71
IR 70

Set to unit number 0.
Set to C200H Master.
Set as terminator. Cap
unused connector.

Automatically allo-
cated words of unit
number 1.

Automatically allo-
cated words of unit
number 2.



I/O Word Allocation Examples Section 3-4

Example 8 C200H This example shows the maximum number of C500 Slaves that can be used in a
System with C500 Slaves C200H System.

C200H Master

C200H CPU Rack

C500 Slave Rack

IR 4 Ol T

IR 3 : : : . ' 16pts. = - IRS55

IR2 : . e No unit

Master #0 or #1 : : :. - - 32pts. = - IR54&53

IR0 Ve 32pts. - - IR52&51
:. ..... 16pts. = = [R50

Slave #0

Set as Slave #0.

C500 Slave Rack

Set as Slave #2
Set as terminator.

- -64pts. - - IR7574,73&72
-=---16pts. = = IR71
[ 16pts. = = IR70

Slave #0
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I/O Word Allocation Examples

Section

3-4

Example 9 C200H System with Optical I/O Units

C200H Master

C200H CPU Rack

- IR4
- - IR3

Master #0 or #1

'
1
)
)
)
)
1
)
1
L

H

y

- - - - R1 Set as terminator
....... IR0
Set words o“L 15 “H” Repeater Unit 16 “L” 31°H”
3G5A2-RPTO
Actual words 200 “L" | 215“H” T-(P)E 216 “L” 231 “H"
32 units Repeater Unit between 32 max.

32nd and 33rd units.

64 Units max.

Example 10 C200H System with 1/O Link Unit Connection to Other PCs
Optical Fiber Cable (APF/PCF)

44

C200H Master

/1

C200H CPU Rack

- IR4
- - IR3
Master #0 or #1

/1

C500 CPU Rack

1/0 Link Unit 16 points input
16 point output

A
C

..... IR1 Optical /0O Unit 1/0 Unit Optical I/O Units
------ IRO
Set word 0“L” 1 34" 3y
Actual word 200 “L” 201/202 203 “L” 203 “H”




I/O Word Allocation Examples

Section

3-4

Example 11 C200H System with I/O Link Unit Connection to Other PC and Optical I/O Units

/1

Set as Slave #0.
Set for C200H Master.

\

Set as Slave #1.
Set for C200H Master.

Automatically allocated
the words for Slave #2.

C200H CPU /‘CZOOH Slave C200H Slave
Rack Rack Rack
b ]
-
I _= Set as Slave
Vo Lt 4 4 1 Slave#4 Set for V1 4 0 Slave#0
: : ' R4 ' : : LT t((:ﬁOOHMas- ' : : "' R
) ' . ) '
vt - IR3 vt Res v !t -t IRS3
1 1 1
-=-- IR2 ::"'IRQZ ::"'IRSZ
l———— Master #1 : t-e--=- ROL : t---- |R51
Master #0 b - - - IR 90 b - - - - IR 50
C200H Expansion I/0O Rack \
. [ 'y v Slave#1
[ v Rea
VY e b IR14 [
Vo v ' v s - R63
L' - - IR13 L
' vt - - R62
Yoo - . IR12 '
L} (0 I | LI IR 61
't i oo R1L '
. IR 10 fooo IR 60
tosm C20, K-type Er =
or P-type PC 1T \
’ C200H E
. . . Xpan-
C20 1/O Link Unit (32 points) Soniio Rk
Set word: 0
Allocated words: 200 and 201
(LI Slave #2
X Crr Y R7a
vt T R4
1
L.
v, IR 72
Set as terminator. —_— : Yttt R
Cap unused connector. Lem e R 70
C200H Slave
Rack
Set word 3" 2 “H” 2L
Actual word 203 “L" | 202 “H” 202 “L”

' Slave #3
)
IR 84

IR 83
IR 82
IR 81
IR 80

Set as Slave #3.

Set for C200H Master.
Set as terminator.

Cap unused connector.
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I/O Word Allocation Examples Section 3-4

Example 12 C200H Masters other than the C200H do not have unit number settings. Words for alll
Slaves Connected to Slaves attached to them are allocated automatically in the order they are
Other PCs mounted.

Optical Fiber Cable (APF/ PCF)

C1000H CPU Rack
C200H CPU Rack

Set as Slave #0.
Set for Master
Other than C200H.

L Slave#0
" A ]
[ L ] ]
v g vy =0 16pts.T T T T R20 v b - - R13
[ T T BT o [
....':“’lGPIS--°"IR19 ":-°'IR12
[T |
Ve .: - = - - Master : :‘--"IRll
L'} ] — - -
. : 16pts.- = - - |R8 : L---- IR 10
L 16pts. = = = = IR7 o IR 9
g
: I 6 e e eem- 32pts. = = = = IR6&5
)
: ......... 64pts. - = = = |R4,3,2 &1
i 16pts. - - - - IRO C200H CPU Rack

Set as Slave #1.

Set for Master other than
C200H.

Set as terminator.

0 Cap unused connector.
v Slave #1

1
1

° IR18

TT°7 IR16

- " IR17

temm IR 15

Note If a Unit with the blown-fuse detection function and alarm detection circuit
(C200H-0OD411/213/214/0A221) is used on a C200H Slave Rack that is con-
nected to a PC other than a C200H/C200HS, all 16 1/O points will be regarded as
outputs. Therefore, you will not be able to read the flags for blown-fuse detection
function and alarm detection circuit from the ladder program.

46



4-1
4-2
4-3
4-4

SECTION 4
Unit Components and Switch Settings

Remote /O UNitS . . ...

I/O Link Units .

Optical /O UNItS . . . . .o e e

Switch Settings
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Remote I/O Units

Section

4-1

4-1 Remote I/O Units

C120, C500, C1000H, and C2000H Systems

Masters Slaves
e —
b Transmitting/Error indicator +—
T Test OK indicator T
T Terminator Check indicator 7
L4 Test switch
~ ) |
) Optical connector 20 |

Either APF or PCF can be
connected to the optical con-
nector on RM001-PEV1. Only
PCF can be connected to

Transmitting/Error indicator
1/0O Error indicator

Unit no./Terminator selector
(Remove the indicator cover to
gain access.)

Optical connector

Only one connector is provided on
3G2A5-RT001-(P)E. Either APF or
PCF can be connected to the opti-
cal connector on RT001-PE and

RMO01-EV1. RT002-PEV1. Only PCF can be
connected to RTO01-EV1 and
RT002-EV1.
| :'— RUN output terminals
Indicators
Unit Indicator Function
Master/Slave Transmitting Error Flashes during transmission. Lights during an error.
Master Test OK When performing a transmission test:
— Lights to indicate normal transmission.
— Remains unlit to indicate an error.
Testing is repeated as long as the switch is activated; the LED will go out at
any point an error occurs.
Terminator Check Lights to indicate activation and then goes out to indicate that the terminator
has been located.
Slave I/O Error Lights to indicate an error in the 1/0O Bus at the Slave Unit or a mis-recognition
at the PC.
Switches and RUN Output Terminals
Unit Indicator Function
Master Test Switch Tests the transmission connections with the PC in PROGRAM mode. The
testing is repeated as long as the switch is act vated.
Slave Unit No./Terminator Pins 1 and 2 set the unit number. Pin 4 sets the terminator. Pin 3 is not
selector used.
RUN output RUN signal (Stays on during normal run or monitor time; goes off during
programming or an error.)

Model

3G2A6-RM001-(P)E for

C120

48

The 3G2A6-RMO001-(P)E Remote I/O Master Unit is not housed in a case. The

housing for this Unit, called a “Remote I/O Rack,” must be specified separately

when ordering. The name and function of each part of this C120 Master are the

same as those of the C500 Master.



Remote I/O Units Section

4-1

Remote I/0 Rack

Display Window

[Ep] ©

Nameplate

fgl——— Case screw

mmmmmmmmmmmmmmmmmmm

3G2C4-S1027-E (100 VAC)

Unit and Housing Assembly

Case screw %— Display Window
Nameplate
Case screw
Board guide

C120 Master board

Board guide

Remote I/O Rack
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Remote I/O Units

Section 4-1

C200H Remote I/0 Master Unit C200H-RM001-PV1

Indicators

Switches

50

END RS indicator ERROR
(terminator, red)

XMT/RCV indicator
[Frvoo — 1]
RMO001 ém /

(transmitting, green)

ERROR indicator (red)
Y| Machine
Ii‘é’il No.

I

Unit number selector

——— Optical connector
Unit Indicator Function
XMT/RCV Unit #0 or #1 Flashes if there is one or more Optical I/O Units or Slaves undergo-

(Transmitting)

ing normal transmission.

Not lit if all Optical /0O Units and Slaves have errors or if an error oc-
curs in the CPU refresh cycle.

Unit #2 or #3 Not lit if even one of the Optical I/O Units or Slaves in the transmis-
sion has an error or if an error occurs in the CPU refresh cycle.
Indicator Function

ERROR (Transmission error)

Lights if even one of the Optical I/O Units or Slaves in the trans-
mission has an error or if an error occurs in the CPU refresh cy-
cle.

END RS (Terminator check)

Not lit if all of the Optical I/O Units or Slaves in the transmission
are normal. Is lit and remains so at the start of operation until a
terminator has been located.

Name

Function

Unit No. Used to set the unit number (machine number) of the Master (set to 1 or 3 for #1 or

set to O or 2 for #2.) The system will not operate if two Masters are given the same
unit number or if undefined values are set. Unit numbers are used for AR error flags
(ARO014 and AR0015) and restart flags (AR0114 and ARO0115). Either unit number
can be set when only one Master is used.

Note If numbers 0 or 1 are used to set the unit number (#0 and #1, respectively), trans-
mission will continue even when transmission errors occur. If numbers 2 or 3 are
used (#0 and #1, respectively), all transmissions to Slaves will be stopped for
transmission errors.




Remote I/O Units Section 4-1

C200H Slave Unit (C200H-RT001-P Shown Here)

RUN indicator (green)

XMT/RCYV indicator
(transmitting, green)

POWER (green)

RT001
RUN

ERROR 1

XMT/RCV
ERROR2

Fuses 250V 2 V MF51NR
(5.2 dia. X 20)

POWER O
A

ERROR 1 indicator (red)
ERROR 2 indicator (red)

Power supply termi-
nals

Dip switch ® || cooon OMRON '@

C200H Slave Indicators

PROGRAMMABLE CONTROLLER  “%é&° [ |n|

s [ (o]

Optical connector cover

Note The optical connector is accessed by removing the cover. (Use a screwdriver to
open the cover if necessary.) Either APF or PCF cable can be connected. (Refer
tqj-z Optical Fiber Cable.)

Always cap the unused connector if the Slave is the terminator.

The operating conditions of C200 Slaves can be discerned from their indicators,
as shown in the following table.

XMT/RCV | ERROR 1 | ERROR 2 RUN Condition Function
Not lit. Not lit. Not lit. Not lit. System not Indicates that system check by Master is not
operating. finished or that power is not being supplied.
Flashing. Not lit. Not lit. Normal trans. Indicates normal transmission with Master.
Not lit. Lit. Not lit. Not lit. Trans. error Indicates error in transmission with Master.
o Lit. Lit. Not lit. I/O bus error Indicates error in 1/O bus connected to 1/O Unit
on Slave.
Flashing. Flashing. Lit. I/O verification | Indicates that configuration of I1/O Units on
error Slave has changed.
Flashing. Lit. Lit. Not lit. I/O setting error | Indicate that Slave Input and Output Units have
been reversed.
Flashing. Lit. Flashing. I/O Rack not Indicates that an I/O Expansion Rack con-
verified nected to the Slave via I/0O Connecting Cable
has not been verified by the PC’'s CPU.
Note “---”in the above table indicates that the stated condition can occur with the indi-

cator either lit or not lit. See Sectionf7 Error Processing for corrective measures.

51




I/0O Link Units Section 4-2

C200H Slave Rack The same Backplanes are used as for CPU Racks and Expansion 1/0O Racks.
See Appendix A for detalils.
qu ] J|C J|C J|C J|C J|C J|C e
Cap this connector. 1 Ollololaolaolalaloco
It is not used. I:III

I/0 Connecting Cable connector
Used to connect Expansion 1/0
Units. Cap when not used.

LB
J

BT

1/0 Units and/or Remote I/O Slave Unit Slave mounting
Special I/O Units C200H-RT001-P screws (M4)
4-2  1/0O Link Units
C500 I/O Link Unit
Rear View
e D
B Transmitting/Error indicator
el Transmission points indicator
b Word/Terminator selector (Remove
the indicator cover to gain access.)
b Optical connector
Either APF or PCF can be |

connected to the optical con-
nector on LK010-PE. Only
PCF can be connected to
LK010-E.

l Transmission points
selector

:l— RUN output
_'— Repeating terminals I
L

JZN
Indicators Indicator Function
Transmitting Blinks during transmission
Error Lights during an error
16 IN Appropriate LED lights to indicate the setting of the
16 OUT Transmission Points selector on the back.
16 IN e 16 OUT
32 0UT
Switches Switch Function
Word/Terminator selector Set the number of words of the 1/0 Link Unit and

whether or not it is the terminator.

Transmission Points selector | Set the number of transmission points of the 1/O

Link Unit.
Terminals Terminal Function
RUN output RUN signal (Stays on during normal run or monitor
time; goes off during programming or an error.)
Power ON output Power ON signal (Stays on while the power of the

I/O Link Unit to the PC is on).
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I/0O Link Units Section 4-2

C120 I/O Link Unit The 3G2A6-LK010-(P)E I/O Link Unit is not housed in a case. The housing of
this Unit, called an “I/O Link Rack,” must be specified separately when ordering.
The name and function of each part of this C120 I/O Link Unit are the same as
those of the C500 Link Unit.

I/0 Link Rack

Display Window
= (2
acaea ({55
= L Nameplate
© E_— Mounting screw
mAgEAZBE:mNTRﬁLLER
[LLELCEEEELLELLELTL _
| 1

3G2C4-S1023-E (100 VAC)

Unit and Housing Assembly

:@—— Display Window

Case
mounting P Nameplate
screw D
Case mounting screw
Board guide

C120 I/O Link Unit
board

Board guide

I/O Link rack
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Optical 1/0 Units

Section 4-3

C20 Link Unit

Power Indicator _

Lit when power is being supplied to
I/0 Link Unit.

Transmission/Error Indicator

RUN Output

Stays ON during normal operating or
monitoring; goes OFF during program-
ming or errors.

Repeater Output Terminal

Sends repeater signals to a Link Adapter.
The repeater output is ON when power is
ON in the CPU and I/O Link Unit.

weur ] on outear ] on

C20 /o unk uniT

P rowin

Flashes during normal transmission;
lights for transmission or bus error.

CPU/Expansion I/O Unit Connector ——

Connect to C20, K-type, or P-type
Connecting Cable (Cable varies with
PC).

4-3  Optical I/O Units

LY
11 ERROR

Optical Connectors

Either APF or PCF can be connected
to the LK011-P. Only PCF can be con-
nected to the LKO11

L
TL

AC power supply

Grounds

Model number

POWER
TR/ERR indicator ————— | ]— 1/0 indicators
Word selector (Remove in-

[ - |

i i _ Optical connector
gg::;gr coverto gain ac Either APF or PCF can be
connected to the optical
connectors on “—P” type
units. Only PCF can be
connected to other units.

Terminator terminals
RUN output

1/0O terminals

Common terminal
Power terminals

Indicators Indicator Function
POWER Lights when the power is on.
TR/ERR Blinks during transmission. Lights during error.
Oto7 Indicate the ON/OFF status of I/O points.
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Switch Settings Section 4-4
Switch Switch Function
Word selector Set to the Optical I/O Unit's word.
Terminals Terminal Function
Terminator setting Short for terminator (the Unit at the end).
I/O Terminals, common | Terminals for I/O wiring (refer to each Unit's specifications).
Power input terminals | Power supply terminals (refer to each Unit's specifications).

4-4  Switch Settings

Switch Setting Order

C120, C500, C1000H, and

C2000H Slaves

1,2 3. 1

Set the Units using the following procedure:

Note 1.

Turn off the power, set the unit numbers of the Slaves and check the last I/O
word being used by the PC. For a C1000H or C2000H System, always set
Slave unit numbers in order starting from number O.

. Set the Optical I/O Unit and the I/O Link Unit words so that no words are used

twice. Also, do not set more than the available number of words. This will
result in an 1/O error.

. Connect the optical fiber cables starting from the Master and working out to

the terminator. It does not matter which connector is used for the line from
the Master.

. Set the terminator for the last Unit for each Master. Check to confirm that no

intermediate Units have been accidentally set as terminators.

. Apply power to the System in any convenient order.
. After the terminator check indicator on the Master goes out, enter the 1/0

table through the Programming Console if required for your PC. If a termina-
tor is not found, CPU WAIT’'G will be displayed on the Programming Con-
sole. Once the I/O table has been entered, it is not necessary to re-enter it
each time power is turned on, unless there is a change.

. After entering the 1/O table, specify word multipliers for Masters if you are

using a C1000H or C2000H System.

Once the I/O table has been generated, it is retained in the memory even
while power is turned off.

. If the System does not operate properly after following the above steps, re-

ferto Sectio:ﬁ Error Processing.

Be sure to set DIP switches with the power off. Remove the indicator panel, as
shown, and set the switch according to the following chart. Although the
3G2A6-RT001-(P)V1 is a special terminator unit (i.e., it has only one connector),
it must still be set as the terminator.

RT001
L

TR/ERR

1/0 ERR

Dip
switch
—_—

Unit Number and
Terminator Settings

“'HHnn

1 234

2120 22
\—|—/ |—Terminator Setting

ON: Terminator
Unit no.

CIoy
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Switch Settings

C200H Master

C200H Slave

56

Section 4-4
Unit no. Pin 1 Pin 2 Pin 3
#0 OFF OFF OFF
#1 OFF ON OFF
#2 ON OFF OFF
#3 ON ON OFF
#4 OFF OFF ON
#5 OFF ON ON
#6 ON OFF ON
#7 ON ON ON

C200H-RMO001-P

—
| Avoor ]

Unit number
selector

The unit number is set to distinguish between Masters. The order of Master unit
numbers is not important. Always turn off the power supply to the PC before set-
ting, and use a screwdriver to set the number. Do not set the same unit number
for more than one Master. Do not set values other than 0 through 3.

Dip switch

C200H-RTO01-P

RTOO1

RUN XMT/RCV POWER o
ERROR1 ERROR2

® | coooH OMRON P2 [ o]
PROGRAMMABLE CONTROLLER  “%:&?

24 VDC E II




Switch Settings Section 4-4

Always turn off the power supply to the PC and to the Slave before setting. All
DIP switch positions are OFF when the Unit is delivered.

1 23456 78
|

Not used. (Leave OFF.)

Data Clear/Retain for
Transmission Errors
OFF: Data cleared.
ON: Data retained.

Master Connected
OFF: C200H
ON: All others

Terminator Setting
OFF: Not terminator
ON: Terminator

Unit Number Setting

Unit number Pin 1 Pin 2 Pin 3 Models
#0 OFF OFF OFF C120, C500
#1 OFF OFF ON
#2 OFF ON OFF C120, C500, C200H
#3 OFF ON ON
#4 ON OFF OFF
#5 ON OFF ON C120, C500, C200H,
#6 ON ON OFF C1000H, C2000H
#7 ON ON ON

Setting Example

Unit number: 3

Set as terminator.

Master: C200H

Data cleared for transmission errors.

~ 3
N = |
o«
N = |
] =
Y =
~a
Y =

I/0O Link Units

Be sure to set DIP switches with the power off. Remove the indicator panel, as
shown, and set the switches according to the following chart. Be sure to replace
the cover when finished. The appearance of the switch is the same for all Link
Units. The position of the switch for C500 I/O Links is shown below. It is located
behind the indicator cover on the C120 I/O Link Unit too. On the C20 I/O Link
Unit, the switch is located behind the cover on the side of the Unit.
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Switch Settings

Section 4-4

Word and Terminator Setting

58

TR/ERR

16IN
160UT

16IN
160UT

DIP switch —

DIP Switch Settings

Word Setting
Terminator Setting

“ARAAAA

1 23456

©O®
©ON®

\16 842 1/ I_ Word “H"/“L”

ON : “H”

The sum of the
switches set to ON de-
termines the word
number. Set words in
reverse order from
word 31. In a C200H
System, the actual
word number will be
200 greater than the
set value.

Example: Setting IR 27 and terminator (Actually IR 227 in C200H System)

"'HENEER

1 23456

16 8 21t

\ /

Set pins 1, 2, 4, and 5 ON to set word 27

=(16+8+2+1).

Set position 6 ON.



Switch Settings

Section 4-4

Transmission Points
Setting

Back

D D

)

Set the switch on the rear panel as shown in the following chart. This switch does
not exist on the C20 I/O Link Unit.

——— DIP switch

Optical 1/0 Units

Switch

Operation

1.1

123 4

ONH
1

N =

16-point input
1to 4: OFF

3 4

ON

- Cl
N = |
« CH
~lB

16-point output
4. ON
1to 3: OFF

ON

~ Ol
~ 3

16-point input
16-point output

«» 3
~El

ON

~ Ol
~ 3

2&3: 0N
1 & 4: OFF
32-point output
H H 2to 4: ON
3 4 1: OFF

Be sure to set DIP switches with the power off. Remove the indicator panel, as
shown, and set the switch according to the following chart.

Word and Terminator Setting

IN_ 1A221
L

DIP switch —

IN  [A221

\©©)]
10

DIP Switch Settings

Word Setting
Terminator Setting

“ARAAAA

1 23456

168421|

Terminator setting
ON: Terminator

The sum of the
switches set to ON de-
termines the word
number. Set words in
reverse order from
word 31. In a C200H
System, the actual
word number will be
200 greater than the
set value.
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Switch Settings

Section 4-4

Terminator

60

Example: Setting Word 29 “H” and terminator (Actually word 229 in C200H Sys-
tem)

Hﬂ
~ 3
mﬂ

3 6
16 8 4 1
~ 1— Set position 6 ON.

Set pins 1, 2, 3, and 5 ON to set word 29
=(16+8+4+1).

(e}

Terminator
Short-circuit terminals 0 —{ ]
and 1.

o BT




SECTION 5
System Installation

B-1  DIMENSIONS . . .ot e 'H|
B-1-1 Mastersand Slaves . ... ... 0O
5-1-2 O LINKUNIES . ..o 0
5-1-3  Optical /O UNIts. . ... 0
5-1-4 CPU, Slave, and Expansion /ORacks. . .......... ... ... .. .. .. .... n

5-2 Optical Fiber Cable. . . ... .. n

B5-3  WIHNG . o o m
5-3-1 C200H Slave Terminals. . . ... ... e e n
5-3-2 C20 /O LinkUnitTerminals. . . ......... e 0O
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Dimensions

Section

5-1

5-1 Dimensions

5-1-1 Masters and Slaves

C120 and C500 (Unit: mm)
Master

345  [— 70—
i b— 93—

—T

f“[' 4|

4

f—— =

H4

*With optical fiber cable
connected

Remote 1/0 Rack for C120 (Unit: mm)

Slave

l—— 150 ——|

~ 345k [F—— 93 —

_-m_._-._H
+ D +

*With optical fiber cable
connected

350

340

1201

E‘ﬂm u%y—JL

— 250
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Section

5-1

C200H Master (Unit: mm)

117 |
j— 35— 100.5 | I
 [—=— 0 14‘3 !
)
0 ] [
o] B
)
1
)
% [
130 Of &
)
1
]
S )
)
)
[
Approx. 140 ———
Terminal Dimensions (Unit: mm)
M3.5 3 Max.
| | I I
e —
1 1 l
C200H Slave Racks (Unit: mm)
8-slot Rack
M4 screws
(=l =N E=NE=1=1=1 =1 =)
130 I:ﬂ - -
11 D 135
' — N — N — | B — BN — | BN — N [ — | R — | -- I[
6.5 —*™ 421 ‘—75 [ [ 117 —*>
435 e 145%——
* Dimension with 16-point/12-point I/0O Units
5-slot Rack
M4 screws
=) I
[l = =] [mm]
130 o
118 ' 135
1
1
)
= = -] - - ﬂ
6.5 —* 316 -—7 5 [ 117 —>
330 145 —

* Dimension with 16-point/12-point I/O Units
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Section

5-1

3-slot Rack

M4 screws
1 -
118 |:| ; — || 135
6.5 —* 246 4—7 5[ —— 117 —>
260 L 145*—»
* Dimension with 16-point/12-point I/O Units
Mounting Dimensions (Unit: mm)
e—— L*02 —p M4 screws
130! Backplane only | 118 +02
——— » —
Backplane Backplane Type L A
C200H-BC031 3-slot 246 260
C200H-BCO051 5-slot 316 330
C200H-BC081 8-slot 421 435
5-1-2 1/0O Link Units
C500 I/0 Link Unit (Unit: mm)
3G2A5-LK010-(P)E
e— 150* ——|
~ 345k [FP—— 93 —
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Dimensions

Section

5-1

C120 1/O Link Rack (Unit: mm)

C20 I/O Link Unit
Two M4 holes

120110

100

———
[l
1
i
'
1
1
por———1
prr——3
z
-

A

=—(46.5)—=

18—

Mounting Hole Dimensions
110+ 0.2

L 120 2-M4
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5-1-3 Optical I/0O Units
(Unit: mm)

fe————— 170 ——
Two M4
J— 100 —+

holes
9 Rd
-

ﬂ_ N

250
"¢" ' ' 242 %05

(T ETTETLTTETT] fled E[‘:“]]:[@

-IJ-‘- i—"

*With optical fiber cable
connected

5-1-4 CPU, Slave, and Expansion I/O Racks

“ HDDEfEfffff ° |

|] INIRIRIRIRIRIEE Q]

250 = + L = -

A
B 100—#

—
(o]
o
L
— |
|_
r\
1/

The figure above illustrates an 8-slot Rack. The 5-slot and 3-slot Racks are simi-
lar except that the length varies with the number of slots. Lengths, in millimeters,
for all three models are given in the table below.

Backplane Type A B
3G2A5-BC081 8-slot 465 480
C500-BLO61 6-slot 290 305
3G2A5-BC0O51 5-slot 360 375
C500-BL041 4-slot 220 235
C500-BL0O31 3-slot 185 200

5-2 Optical Fiber Cable

Plastic-clad Optical Fiber (PCF) and All-plastic Optical Fiber (APF) cable can be
used for the communication lines of the Optical Remote 1/0 System. APF cable
has the following features and functions. Use of APF cable is recommended if
the transmission distance is 20 m or less. Quartz crystal cable can also be used
by incorporating Link Adapters into the System to transmit up to 3 km. Refer to
the Link Adapter Operation Manual for details.

Features and Functions
Low Cable Cost
All-plastic optical fiber and optical connectors are less expensive than other opti-
cal fibers, reducing cable cost.
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Easy Processing and Installation

Because the user can attach connectors to the plastic optical fiber cables, ca-
bles can be laid first and then the connectors can be attached, allowing optimum
adjustment of cable length to eliminate wasted cable. This ease of handling also
ensures quick recovery in the event of cable breakage.

Transmission Distance Extendible to 200 m
PCF cable can also be connected to APF Units to extend the transmission dis-
tance to up to 200 m.

Cable Unit

For all-plastic optical fiber For plastic-clad optical fiber
Plastic optical fiber (APF) 20 m max. Cannot be connected
Plastic-clad optical fiber (PCF) 200 m max. 800 m max.

Using APF Units

Types of Cable

Notes on Handling
Optical Fiber Cable

Note The above transmission distances can be extended by using a Link Adapter. For

details, refer to the Link Adapter manual.

The model names of APF Units are the same as those of corresponding PCF
Units, except for the suffix “-P” added to APF Units. APF Units are identical to
corresponding PCF Units in appearance, including the shape of the optical con-
nectors. APF cable cannot be connected to PCF Units; PCF cable must be used
to connect an APF Unit to a PCF Unit. Refer to Plastic Optical Fiber Cable Speci-
fications for APF cable assembly and handling.

A complete list of Optical Fiber Units is available in Appendix A Standard Mod-
els.

The following three optical fiber cables can be used in an Optical Remote I/O
System as listed below. Operating conditions are different for each of these ca-
bles.

Fiber All-plastic (APF) Plastic-clad (PCF)

Application For short-distance trans- For medium-distance trans-
mission and indoor use mission

Applicable Units Those with suffix “-P” All. Distance differs with

Unit

Transmission dis- 20m “-P” Units 200m

tance (max.) Non“-P” Units 800m

Remarks Available from OMRON Available from OMRON
User must assemble con- W/connectors
nectors

Refer to cable specifications for handling instructions.

Be sure to attach the protective cap to the unused optical connector of the Unit
specified as the terminator. This cap is supplied as an accessory to protect the
module from external light interference. Although the optical fiber cable is de-
signed to provide sufficient mechanical strength, never allow heavy objects to
fall onto it.

When installing the optical fiber cable with connectors, secure, on a stable block,
the portion of the cable immediately before the connector so that the weight of
the cable is not pulling on the connector.

Always hold on to the connector when attaching or removing the cable; do not
pull or push directly on the cable.

The optical connector can be connected in one direction only. When connecting,
be sure to insert the connector up to the locking position.

Be careful not to soil the edges of the optical connectors. Attach the protective
caps the connectors whenever the connectors are not in use. When the connec-
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Notes on Ordering and
Assembling APF Cables

5-3  Wiring

tors have become dirty, lightly wipe them with clean tissue paper or cotton (mois-
ten with ethyl alcohol if necessary to remove dirt). Do not, however, use any or-
ganic solvents other than ethyl alcohol.

The minimum bending radius is 25 mm for APF cable; 15 mm for PCF cable.
Never use the cable bent at a small radius.

The total length of all cables in the system must not exceed 10 km.

3G5A2-PF002 All-Plastic Fiber Cable requires either Optical Connector A
(when the cable length is 10 m or less) or Optical Connector B (when the cable
length ranges from 8 to 20 m) per transmission line. These connectors are sup-
plied in pairs. The optical connectors for APF Cable must be assembled by the
user.

5-3-1 C200H Slave Terminals

C200H-RTOO01-P

Fuse

OMmRON  "&c&
CONTROLLER  “&&°

) Power supplied at either 100 to 120 VDC
AC input or 200 to 240 VDC

Use enclosed device to short for 100 V
———  Voltage switch power supply. When using 200 V power
Shorted: 100 V  supply verify that circuit is open.

Note

& Caution

Note

68

® | Open: 200V
Connect to independent ground to reduce
® LG noise interference and prevent shock.
® (%) GR Connect to independent ground to pre-
® @ vent shock.
1 Use to power DC Input Units. Use a sepa-
T 24-VDC output  rate power supply if exceeding 3.0 A. If
® 03A 3.0 Ais exceeded, PC may detect error
® and stop operation.
6‘ RUN out- ON in RUN mode. Use for accessing sig-
¢ ® put nals from PC in RUN mode.

Be sure to use a wire of at least 1.25 mm? in thickness.

Use M3.5 screws for tightening crimp terminals.

Use round crimp terminals for wiring. Do not connect bare stranded wires direct-
ly to terminal blocks.

Tighten the terminal block screws of the AC Power Supply to a torque of
0.8 Nem. Loose screws may result in burning or malfunction.

Make sure that the 2-piece connector on the terminal block, shown below, clicks

into place when attaching it, indicating that the lock lever is in place.

Lock lever
Lock lever




Wiring Section  5-3

C200H-RT002-P

Fuse
®Fr7 @
® ]- 24 VDC Use a 24 VDC power supply.
— ®| ne
| Ne
OmRoON
CONTROLLER  “%é
@ — 1 Connect to independent ground to reduce
@ LG noise interference and prevent shock.
@) GR Connect to independent ground to pre-
@ NC vent shock.
& — @ NC (There is no 24-VDC output.)
g @ ON in RUN mode. Use for accessing sig-
Q‘ RUNout-  pals from PC in RUN mode.
® pu

* The LG and GR terminals are connected
internally.

Note 1. Be sure to use a wire of at least 1.25 mm? in thickness.
Use M3.5 screws for tightening crimp terminals.
Use crimp terminals for wiring. Do not connect bare stranded wires directly
to terminal blocks.
Tighten the terminal block screws to a torque of 0.8 Nem.

2. Make sure that the 2-piece connector on the terminal block, shown below,
clicks into place when attaching it, indicating that the lock lever is in place.

Lock lever
Lock lever
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5-3-2 C20 I/O Link Unit Terminals

RUN output

Section

Repeater output (Used only when connected to Link Adapter.)

8.6 max.

8.6 max.

NPUT _I n

-m & m
P _l e

Link Adapter

C20 /o unk uniT
g [SIRTE

| T

. :l— Optical fiber connector

M4 screws

Power supply
(100 to 240 VAC)
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SECTION 6
I/O Response Times
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6-1 Introduction

& Caution

The time required to produce a programmed output to an input within a Remote
I/O System varies with the scan time of the PC, the transmission time of the Re-
mote 1/0O System, and the timing of the input.

The processing that determines and the methods for calculating maximum and
minimum response times from input to output are provided in this subsection.
Calculations assume that both the input and the output are located on Slave
Racks in a Remote I/O System.

Although more precise equations are possible if required, equations used for the
following calculations do not consider fractions of a scan.

In looking at the following timing charts, it is important to remember the se-
guence in which processing occurs during the PC scan, particular that inputs will
not produce programmed actions until the program has been executed.

Input on Output on
Slave Rack Slave Rack
— ®

When calculating the response times involving inputs and outputs from another
CPU connected by an 1/O Link Unit, the scan time of the controlling CPU and the
scan time of the PC to which the 1/O Link Unit is mounted must both be consid-
ered.

Noise may increase I/O delays.

6-2 C500 Systems

Remote I/O Transmission
Times

Minimum I/O Response
Times

Maximum I/O Response
Times

Example Computations

72

With C500 Remote I/O Systems, both the scan time of the PC and the transmis-
sion time required by the Remote 1/0O System need to be considered in comput-
ing the 1/O response times.

The remote I/O transmission time is computed as follows:

Trv = Total Slave transmission time for one Master
= XTrr+Trr
Trr = Transmission time for each Slave

= 14ms+(0.2msxn)
Where n = number of I/O words on the Slave Rack
Tt = Optical I/O Unit transmission time
= 0.2msxm

Where m = number of Optical I/O Units

The minimum response time occurs when all signals are processed as soon as
they are received, meaning only one scan is required to execute the program
before the output is made.

Time = Input ON delay + scan time + Trm + output ON delay
The maximum response time occurs when the input just misses both the first

remote 1/O transmission and the program execution portion of the scan, mean-
ing that processing must wait for the next transmission and then the next scan.

Time = Input ON delay + scan time x 2 + Trm X 2 + Trr + output ON delay

Calculations would be as shown below for input and output ON delays of 10 ms
and a scan time of 20 ms. This example uses only one Slave Rack connected to



C1000H and C2000H Systems Section  6-3

Transmission Time for
Remote 1/O Errors

a Master and four words allocated on the Slave Rack. Because there is only one
Slave, Trm and Trr are the same.

Trr 14+ (0.2x4)=22ms
Trm = 2.2ms

Minimum I/O Response Time
Time 10ms+20ms +2.2ms+ 10 ms
42.2 ms

Maximum I/O Response Time
Time = 10ms+ (20msx2) +(2.2msx 2) +2.2ms + 10 ms
= 66.6 ms

The above computations assume that there is no remote I/O error (including
power interruptions). If an error occurs for a Slave, the response time would be
increased by 20 ms for each Slave connected to the same Master as the Slave
where the error occurred. If an error occurs for a Optical 1/O Unit, the overall de-
lay time would be increased by 5 ms for each Optical I/O Unit connected to the
same Master as the Optical I/O Unit where the error occurred.

6-3 C1000H and C2000H Systems

Remote I/O Transmission
Times

Minimum I/O Response
Times

Maximum I/O Response
Times

Example Computations

With C1000H and C2000H Remote I/O Systems, both the scan time of the PC
and the transmission time required by the Remote I/O System need to be con-
sidered in computing the 1/O response times.

The remote 1/O transmission time is computed as follows:

Trv = Total Slave transmission time for one Master
= 2Trr+ TrT
Trr = Transmission time for each Slave

= 14 ms+(0.2msxn)
Where n = number of I/O words on the Slave Rack
T = Optical I/O Unit transmission time
= 0.2msxm
Where m = number of Optical I/O Units

The minimum response time occurs when all signals are processed as soon as
they are received. Because remote I/O processing is handled in parallel with
program execution, two scans are required so that the program is executed.

Time = Input ON delay + scan time x 2 + Trm + output ON delay
The maximum response time occurs when the input just misses both the first
remote 1/O transmission and the program execution portion of the scan, mean-

ing that processing must wait for the next transmission and then the next (i.e.,
the third) scan.

Time = Input ON delay + scan time x 3 + Trm X 2 + Trr + output ON delay
Calculations would be as shown below for input and output ON delays of 10 ms
and a scan time of 20 ms. This example uses a C1000H system with only one

Slave Rack connected to a Master and four words allocated on the Slave Rack.
Because there is only one Slave, Trv and Trr are the same.

Trr = 14+(0.2x4)=22ms
Tem = 2.2ms

Minimum I/O Response Time
Time = 10ms+20msx2+22ms+10ms
= 62.2ms
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Remote I/O Errors

Maximum I/O Response Time
Time = 10ms+(20msx3) +(2.2msx2)+2.2ms+10ms
= 86.6 ms

The above computations assume that there is no remote 1/O error (including
power interruptions). If an error occurs for a Slave, the response time would be
increased by 20 ms for each Slave connected to the same Master as the Slave
where the error occurred. If an error occurs for a Optical I/0O Unit, the overall de-
lay time would be increased by 5 ms for each Optical I/O Unit connected to the
same Master as the Optical I/O Unit where the error occurred.

6-4 C200H Systems

Scan Time

Minimum I/O Response
Times

Maximum I/O Response
Times

Example Computations
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With C200H Remote I/O Systems, only the scan time of the PC needs to be con-
sidered in computing the 1/O response times as long as the remote 1/O transmis-
sion time is negligible and smaller than the scan time. The scan time, however, is
increased by the presence of the Remote I/O System.

The scan time for Remote 1/0 Systems is increased by the following amount for
each Master (approx.):

1.3 ms + 100 ps x (number of 8-pt. Units controlled through the Master + (humber
of 16-pt. Units controlled through Master x 2)) + a

Where,

a = 200 ps x number of words used by Special I/O Units

A more detailed explanation of scan time operation and calculations is available
in the PC Operation Manual.

The minimum response time occurs when all signals are processed as soon as
they are received. Here, three scans are required so that the program is ex-
ecuted.

Time = Input ON delay + scan time x 3 + output ON delay
The maximum response time occurs when the input just misses the program ex-

ecution portion of the scan, meaning that processing must wait for the next trans-
mission and then the next (i.e., the fourth) scan.

Time = Input ON delay + scan time x 4 + output ON delay
Calculations would be as shown below for input and output ON delays of 10 ms

and a scan time of 20 ms. This example uses only one Slave Rack connected to
a Master and four words allocated on the Slave Rack.

Minimum I/O Response Time

Time = 10ms+20msx3+10ms
= 80 ms

Maximum I/O Response Time

Time = 10ms+20msx4+10ms
= 100 ms
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7-1 Self-diagnosis

C-series Systems have self-diagnostic features to aid in the event of an error.
These features are divided into hardware diagnosis and system diagnosis. In
either case, the error message or FAL number is read through the Programming
Console. Some errors are also monitored by SR bits and can be programmed for
indication by an external alarm. The SR bits can also be programmed to stop PC
operation in the event of specific errors. Refer to the Troubleshooting Charts on
the following pages.

7-1-1 C120, C500, C1000H, and C2000H Systems

Errors Before Operation

The following tables are in pairs. The first one of each pair classifies the errors
according to Programming Console displays and CPU LEDs. The second one of
each pair provides details on possible causes and corrections according to Re-
mote 1/O Unit LEDs.

Programming Console Display

CPU Waiting

Error Waiting for remote power
Error code ---
SR bits For Transfer error in 1/O bus. 6112 ON (other than C1000H, C2000H)
25312 ON (C1000H, C2000H)
CPU LEDs Power: it
Run: not lit
LEDs on Master Slave LEDs Optical 110 1/0 Cause Correction
Unit LEDs Link

Unit

LEDs
Trans/ Test Termi- | Trans/ lfe} Power | Trans/ | Trans/
Error OK nator Error error Error Error

check
flash | -- lit -- -- -- -- -- Remote I/O Unit power OFF Apply power to the Unit
I/O bus line break
lit - - - - - -- -- No terminator Check settings beginning with
- - - terminator and check word set-
lit - - - lit - - - Transfer error in 1/O bus tings.
flash | -- - notlit | notlit | lit notlit | notlit | Remote I/O bus error Check Remote 1/O Units.
notlit | notlit | notlit | -- - - - - Remote I/O Unit error Replace Master.
flash | -- - - - lit - - Slave unit number error Correct Slave unit number set-
ting.

Non-fatal Errors

Programming Console Display

Remote I/O err

Error Remote I/O errors
Error code BO to B3 (other than C1000H, C2000H) BO to B7 (C1000H, C2000H)
SR bits For all Remote I/O errors 6112 ON (other than C1000H, C2000H)
25312 ON (C1000H, C2000H)
CPU LEDs Power: it
Alarm: it
LEDs on Master Slave LEDs Optical 1/0 110 Cause Correction
Unit LEDs Link
Unit
LEDs
Trans/ Test Termi- | Trans/ /0 Power | Trans/ | Trans/
Error OK nator Error error Error Error
check
lit - - lit - lit lit lit Transfer error in /0 bus Refer tg~7-2 SR and AR Area
. Flags toTocate the error. The
/O bus line break System will automatically be re-
lit - - not lit | not lit | -- not lit | not lit | Remote power OFF or CPU error | stored upon correcting the error.
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LEDs on Master Slave LEDs Optical 1/10 110 Cause Correction
Unit LEDs Link
Unit
LEDs
Trans/ Test Termi- | Trans/ 110 Power | Trans/ | Trans/
Error OK nator Error error Error Error
check
lit - - - lit - -- -- Remote I/O bus error Check Slave Racks.
notlit | notlit | notlit | -- - - - - master error Replace Master.
Programming Console Display I/O VER ERR

Error I/O verification error
Error code E7
SR bits For all I/O verification errors 6110 ON (other than C1000H, C2000H)
25310 ON (C1000H, C2000H)
CPU LEDs Power: it
Alarm: it
LEDS on Master Slave LEDs Optical 1/0 110 Cause Correction
Unit LEDs Link
Unit
LEDs
Trans/ | Test Termi- | Trans/ 110 Power | Trans/ | Trans/
Error OK nator Error error Error Error
check
-- -- -- -- -- -- -- -- Slave Rack Unit loose or an I/O Verify 1/0 Table with the Pro-
Unit has been added. Non-remote | gramming Console and correct
I/0 word and Optical I/0O Unit word | I/O settings.
settings overlap.
Fatal Errors
Programming Console Display I/O SET ERR

check

Error I/O Setting error
Error code EO
SR bits None
CPU LEDs Power: it
Run: not lit
Error: it
LEDs on Master Slave LEDs Optical I1/0 110 Cause Correction
Unit LEDs Link
Unit
LEDs
Trans/ Test Termi- | Trans/ 110 Power | Trans/ | Trans/
Error OK nator Error error Error Error

Remote I/O Input and Output
Units have been reversed.

Optical I/0 Unit input and output
words combined.

Verify /O Table with the Pro-
gramming Console and correct
1/0 Units or 1/O Table.

Note If the same Unit number is assigned to more than one Slave or the same data
word is set for I/O points of several Optical I/O Units, data contention occurs on
the 1/0 bus, causing transmission errors. Transmission errors are also caused
by external light interference if protective caps are not attached to unused con-

nectors.

7-1-2 C200H Systems

Lighting and flashing of the Master XMT/RCV LED depends on the unit number
settings of the Master. For Masters #0 and #1, if any of the Masters involved in
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transmission has an error, the LED will flash. If all such Units have errors, the
LED will go out. For Masters #2 and #3, all transmission will stop and the LED wiill
go out if even one Unit has an error.

I/O verification errors and I/O setting errors occur when an /O table is used or
when the power supply to a Slave is turned off and I/O Unit settings are changed
during CPU operation.

Condition C200H Master LEDs C200H Slave LEDs Cause Correction
XMT/ Error END XMT/ | Error Error RUN
RCV RS RCV 1 2
Prior to Master not notlit | notlit | notlit |--- CPU doesn't Check mounting of Master;
system detected detect the Master. | turn power back ON. If error
operation Master not mount | cannot be cleared, replace
properly or CPU Master.
error.
Remote I/0 not lit | not lit | lit --- Optical Remote Turn on power to the Slaves
errors I/0 Unit power and connected Units. Check
OFF or I/O bus optical fiber cables. Set the
line broken. Unit farthest removed from
Terminator not set. | Master as the terminator.
not lit | lit lit lit lit not lit | Slave I/O bus Replace faulty unit.
error.
--- not lit | Transmission error | Check optical fiber cables.
in I/O bus.
Too many I/O | notlit | lit notlit | notlit | --- -—- not lit | Same word Check word multipliers and
points multiplier used for | correct any that are
more than one redundant
Master.
flash | notlit | notlit | flash |--- - not lit | Same unit number | Check ARO2 through AR06
assigned more for the redundant unit
than once. numbers and correct them.
Remote Slave not flash | notlit | notlit | notlit | notlit | notlit | notlit | Slave not verified. | Check Slave unit numbers
1/0 confirmed and turn power back ON.
System Then, turn CPU power
operation supply back ON or restart
failure Master.
Expansion flash | lit flash | --- Expansion 1/O Check 1/0O Connecting
1/0 Rack not Unit connected via | Cable connections. Check
confirmed I/O connecting 1/0 Expansion Rack words
cable not recog- and the system
nized by CPU. configuration. If an 1/O table
is being used, reference it
on the Programming
Console, and restore the
system configuration or
recreate the 1/O table.
Remote Remote I/O flash/ | lit notlit | notlit | notlit | notlit | notlit | I/O bus line break | Check optical fiber cable. If
/0 error | System lit or CPU error. the cause is removed,
(after operation recovery will be automatic.
starting failure Otherwise replace unit.
system) — I - -
Transmission not lit | lit notlit | notlit | I/O bus
Error transmission line
break or error.
1/0 bus error flash | lit lit not lit | Slave I/O bus Check all Slaves and Slave
error. Racks. Replace faulty units.
110 flash | flash | lit I/0 Unit on Slave | Reference the 1/O table on
verification Rack removed or | the Programming Console,
error added. and reset 1/O or recreate
the 1/O table.
1/O setting flash | lit lit not lit | Input and Output Reference the 1/0O on the
error Units reversed on | Programming Console, and
Slave Rack. restore the 1/0O Unit word
allocations
Transmission not lit | lit notlit | notlit | Transmission line | Check optical fiber cables.
error shorted.
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7-2 SR and AR Area Flags

SR Bits in C120 or C500

The following tables show how to monitor errors using SR and/or AR bits.

BitNo.15 14 13 12 11 10 9 8 7 6 5 4 3 2 0
Word 59 o
\
Error Check bit
| Remote I/O Error flag
Error Location Bits 8 to 15 Definition Bits 4to 7 Definition

Remote 1/O Unit BO to B3 Indicates the 8 Indicates a failure
Master by mount- in the Master.
ing location. 0 Indicates a failure
BO is the leftmost in Slave #0.
Master on the - -
Rack. 1 _Indlcates a failure

in Slave #1.

Optical 1/0 Unit 00to 31 Refers to the Optical 0 Indicates an even
1/0 Unit word word.
number. 1 Indicates an odd

word.

/O Link Unit 00 to 31 Refers to the I/0O 0,1 Indicates a fail-
Link Unit word ure in the I/O
number. Link Unit.

The Error Check bit can be turned ON and OFF to read errors when they have
occurred in more than one Unit.

The Remote I/O Error flag indicates that an error has occurred in one of the Re-
mote I/O Units.
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SR Bits in C1000H and C2000H

BitNo.15 14 13 12 11 10 9 8 7

Word 251

Error Check bit

Remote I/O Error flag

Error Location Bits 8 to 15 Definition Bits 4 to 7 Definition
Remote I/O Unit | BO to B7 The codes (Re- Oto7 Indicates unit
mote Nos.) on the number of Slave
right are assigned with error. (#0 to
to Masters on #7)
ggr? fé ER)g)CT(n- 8 _Indl\i/lcates a failure
from the lowest in Master.
word.
Optical 1/0 Unit 00 to 31 Indicates word al- 0,2, Indicates “L” 0 | Multiplier O
located to Optical 4,6 word. 2 | Multiplier 1
/O Unit. 4 | Multiplier 2
6 | Multiplier 3
1, 3, Indicates “H” 1| Multiplier 0
57 word. 3| Multiplier 1
5| Multiplier 2
7 | Multiplier 3
I/O Link Unit 00to 31 Indicates word al- 0,1 Multiplier O
located to I/O Link 2,3 Multiplier 1
Unit. 4,5 Multiplier 2
6,7 Multiplier 3

Note

SR and AR Bits in C200H

C200H Error Numbers

and Restart Flags

80

The Error Check bit can be turned ON and OFF to read errors when they have
occurred in more than one Unit.

The Remote I/O Error flag indicates that an error has occurred in one of the Re-

mote /O Units.

The number of the word to which an Optical I/O Unit or I/O Link Unit is actually
assigned is calculated using the following formula.

Word no. = (Word no. listed in the above table) + (Word multiplier listed in the

above table x 32)

AR 0014 and AR 0015

Unit number of Master with error

AR 02

Unit number of Slave with error at beginning of operations

AR 03 through AR 06

Optical 1/0 Unit word numbers with errors at beginning of
operations

SR 251 Unit numbers and word numbers of all Remote 1/0 Units with
errors after beginning of operations
Bit No. Function
AR 0014 ON for error in Master #1.
AR 0015 ON for error in Master #0.
AR 0114 Restart bit for Master #1.
AR 0115 Restart bit for Master #0.
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To restart after removing the cause of an error, turn the Restart bit ON and then
OFF again.

SR Word 251 Contents

BitNo.15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

Word 251 O] O

/ \ /

— Error Check bit

Remote I/O Error flag.

/ \ / N\
Error Location Bits 8 to 15 Definition Bits 4to 7 Definition
Remote 1/O Unit BO to B1 Indicates the unit Oto 4 Indicates the Unit
number of the number of the
Master. Slave.
Optical 1/0 Unit 00to 31 Indicates word no. 0 Indicates “L” word.
of Optical /O Unit.
1 Indicates “H” word.
I/O Link Unit 00 to 31 Indicates words 0,1 Either indicate
no. set on 1/O Link the I/0 Link
Unit. Unit.

The Error Check bit can be turned ON and OFF to read errors when they have
occurred in more than one Unit. The Remote 1/O Error flag indicates that an error
has occurred in one of the Remote 1/O Units.

Slaves numbered 0 through 4 are allocated 10 words each in order from 50
through 99, i.e., 50 through 59, 60 through 69, etc.

Optical I/0 Unit and I/O Link Unit word numbers are 200 greater than the number
actually set.

Unit Numbers and Word Numbers with Errors at Beginning of Operations

Slaves The following Error flags go ON for duplication in Slave unit numbers or trans-
mission errors at the beginning of operations.

Flag Slave unit number
AR 0200
AR 0201
AR 0202
AR 0203
AR 0204

AlWIN|F|O

Optical I/O Units The following error flags for Optical 1/0 Units go ON for word duplication in words
set for Optical 1/0 Units.

81



SR and AR Area Flags Section  7-2
Word Bit Unit Word Bit Unit
AR 03 AR0300 [0“L" AR 05 AR 0500 |16 “L”
AR 0301 |0“H" AR 0501 |16 “H"
AR 0302 [1°" AR 0502 |17
AR 0303 | 1°“H" AR 0503 |17 “H"
AR 0304 |2 AR 0504 |18*L”
AR 0305 |2 “H" AR 0505 |18*“H"
AR 0306 |3“L" AR 0506 |19 “L”
AR 0307 |3“H" AR 0507 |19 *H"
AR 0308 |4°“L” AR 0508 |20 “L"
AR 0309 |4 “H" AR 0509 |20 “H”
AR0310 [5°" ARO0510 |21
ARO0311 |5“H" ARO0511 |21°*H"
ARO0312 [6°" ARO0512 |22
AR 0313 |6“H" AR 0513 |22*H"
ARO0314 |7l ARO0514 |23
AR 0315 |7 “H" ARO0515 |23°“H"
AR 04 AR 0400 |8“L" AR 06 AR 0600 |24 “L”
AR 0401 |8“H" AR 0601 |24 “H"
AR 0402 [9“L" AR 0602 |25
AR 0403 |9 “H" AR 0603 |25“H"
AR 0404 | 10“L” AR 0604 |26 “L”
AR 0405 |10 “H" AR 0605 |26 “H"
AR 0406 |11°L" AR 0606 |27 “L”
AR 0407 |11 °“H" AR 0607 |27 “H"
AR 0408 |12 AR 0608 |28“L”
AR 0409 |12 “H" AR 0609 |28°“H"
AR 0410 |13 AR 0610 |29 “L”
AR 0411 |13 “H" AR 0611 |29 “H"
AR 0412 |14 AR 0612 |30“L”
AR 0413 |14 “H" AR 0613 |30 “H"
AR 0414 |15 AR 0614 |31
AR 0415 |15 “H" AR 0615 |31°H"
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Using Flags to Locate Errors

C120, C500

Voot CPU Rack Slave#0 4 4 4 1 Slave Rack
SRS A SRS
LVt -lepts.- = = = R7 ¢ v 1 b -32pts.- = = IR12&13
L] "
b - - -32pis- - - - R5&6 V- - -32pis.- - - IR10&1
) )
L e----eApts- - - - IR1,2,3,84 Voe----16pts.- - - RO
L---- 16ps.T T T T RO L---- 16pts.- - - IR8
Slave #1 4 1 Slave Rack
LI}
IR 30 “L” IR 30 “H” IR 31“L" IR 31 “H” : : '
1 )
L
N - ) 4 : : - = -16pts.- - |R19
Optical /0O Units : Ce - - -16pS. - - R1g
L---- 64pts.T 7 |R14,15, 16,817
Locating the Error In the System depicted above, let's assume an error has occurred in IR 31 “L” of

the Optical 1/0 Unit. Word 59 shows the following data.

BitNo.15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

Word 59 o[fof1]11]0|]0O0]O|1|OlO|JO]O]1|O|O]O

Monitoring word 59 with the Programming Console reveals the following data.

e e Jee

t Indicates a remote 1/O error.
Indicates transfer 1/0O word 031 “L".
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To check for other errors, monitor 5900 and force-set the System. This causes
the next error word to be displayed.

DEooaa=

#

SET

Incremented one by the Error Check bit.

Indicates transfer 1/O word 31 “H".

To read the next error, reset the Error Check bit, then set it again. If the leftmost
Master has an error, the following message is displayed. Errors in the Remote
I/O Units cannot be read is there is an error in the Master.

Master number

This is an example program to stop PC operation if an error occurs in the Unit
assigned to word 31 “L.”

MOV(21)

59

DM 000

ANDW(34)

#FFFO

DM 000

DM 000

CMP(20)

DM 000

#3100

6306

i

FALS(07)

01

(C

84

: END(01) I

Remote I/O Error flag turns ON when there is an
error.
The first step is thus to move IR 59 to DM 000.

The next error is read and its word number dis-
played. If there is not another error, the data
will be all Os.

Bits 0 to 3 are masked.

Data in DM 000 (i.e., content of IR 59 with
bits 0 to 3 masked) is compared with
#3100.

If data matches, there is an error in word 31
“L", and the CPU stops.
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C1000H, C2000H

C1000H or C2000H CPU
Rack

[P
- --

)

)

)

)

, '16pts.- - - - IR5

. “16pts. - - - - IR4

. - -32pts.- - - - IR2&3
:----~16pts.---- IR1

'16pts. = = = =

- 16pts. = = = =

- -16pts. = = = =

Locating the Error

IR 12
IR11
IR 10

Slave #0

Optical I1/0
Units
' Slave Rack
)
1
)
1 ' '
- - -32pts. - - - IR8&Y ' ' SetWord
' ' IR 31 “H"
-=-=--16pts.=- == IR7 ' = T IR30“H"
)
-=-- 16pts.= -~ IR6 '
bt eceaaa Allocated Word
IR 31 “H"
IR 30 “L”

Optical I/0 Units

Set Word
IR 31 “H”

b - - IR30H

......... Allocated IR
IR 63 “H”

IR 62"L"

In the System depicted above, let's assume an error has occurred in IR 62 “L”" of

Bit No.15 14 13 12 11 10 9

the Optical I/0 Unit (IR 30 “L” of Master with a word multiplier of 1). IR 251 shows
the following data.

8 7 6 5 4 3 2 1 0

IR 251

)

0]

1

1

0]

o

o

Monitoring IR 251 with the Programming Console reveals the following data.

=

Indicates a remote /O error.
Indicates transfer 1/O word 030 “L” on rack #1 (Word 62 “L").

g )0 ) e
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To check for other errors, monitor 25100 and force-set the System. This causes
the next error IR to be displayed.

et )0 e Jer

PLAY
SET

—

Incremented one by the Error Check bit.

Indicates transfer 1/0 IR 31 “H” of Master
with a word multiplier of 1 (Wd 63 “H").

To read the next error, reset the Error Check bit and then set it. If the leftmost
Master has an error, the following is displayed. Errors in the Remote I/O Units
cannot be read if there is an error in the Master.

hy

This is an example program to stop PC operation if an error occurs in the Unit
assigned to IR 62 “L" (IR 30 “L” of Master with a word multiplier of 1).

Master number

25103

I I Mov(21) (I;{r(?(r)r;.ote 1/0O Error flag turns ON when there is an
251 The first step is thus to move IR 251 to DM 0000.
DM 0000
The next error is read and its IR number dis-
played. If there is not another error, the data
will be all Os.
ANDW(34)
#FFFO Bits O to 3 are masked.
DM 0000
DM 0000
CMP(20)
DM 0000 Data in DM 0000 (i.e., the content of IR 251
43020 with bits 0 to 3 masked) is compared with
#3020.
25506

— 1 Fason If data matches, there is an error in IR 62
“L”, and the CPU stops.

01

(C
pD)

: END(01) I
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SR and AR Area Flags Section  7-2

C200H

A A

C200H CPU Rack C200H Slave
Rack

Slave #0
o ' Optical I1/0
o : -. IR54 Units
X V1t - - Rs3
: : ! ===~ IR52
y e e IR 51 , ' Setword
bemmmo IR 50 , ol
Allocated Word
201 “H’
200 “L"
Expansion I/0 Rack C200H Slave
Rack
CCo
|||
[ Slave #1
LI R B ) ] ; LI I |
X X X : Y- Master#l Optical I/0 . , : - IR64
:::'--IRlS Units :::'--IR63
-:'---- IR 12 ::'---- IR 62
' '
P lmmmm - IR 11 ' ' y mmmm - IR 61
bomoo IR 10 X ' setword bt IR 60
' ' IR 31 “H”
! - T IR30H
Allocated Word
231"H"
230 "L
Locating the Error In the System depicted above, let's assume an error has occurred in IR 230 “L” of
the Optical I/O Unit. IR 251 shows the following data:
BitNo.15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
IR 251 ofof1]l1]0|0O0|] Ol Of Ol OC]J]O0O]J]O]1|O|O]|]O

Monitoring IR 251 with the Programming Console reveals the following data.

L )t e

Indicates Remote I/O error.

Indicates IR 30 “L” setting (Wd 230 “L” allocation).
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To check for other errors, monitor 25100 and force-set the System. This causes
the next error word to be displayed.

e )t JCe e Jor

PLAY
SET

Incremented one by the Error Check bit.

Indicates word 31 “H” setting (Wd 231 “H” allocation).

To read the next error, reset the Error check bit and then set it. If the leftmost
Master has an error, the following is displayed. Errors in the Remote Units can-
not be read if there is an error in the Master.

Indicates Remote 1/O error.

Indicates IR 30 “L” setting (Wd 230 “L” allocation).

This is an example program to stop PC operation if an error occurs in the Unit
assigned to IR 230 “L” (IR 30 “L" setting of 1).

25103

: : MoV(21) Eﬁgpte I/O Error flag turns ON when there is an
251 The first step is thus to move IR 251 to DM 0000.
DM 0000
The next error is read and its IR number dis-
played. If there is not another error, the data
will be all Os.
ANDW(34)
#FFFO Bits 0 to 3 are masked.
DM 0000
DM 0000
CMP(20)
DM 0000 Data in DM 0000 (i.e., the content of IR 251
4 3000 with bits 0 to 3 masked) is compared with
#3000.
25506
— 4 Fason If data matches, there is an error in IR 62

o1 “L", and the CPU stops.

(C
pD)

: END(01) I
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Section 7-3

7-3 Locating Transfer Errors

Before Terminator

Acknowledgment

After Terminator
Acknowledgment

The Transmitting/Error indicator may indicate an error before the Terminator
Check indicator goes off. If it does, the line may be disconnected or the power to
one of the Units in the line may be off. To locate the problem, set the Unit just
before the end as the terminator and test the System again. Continue moving the
terminator up one Unit at a time until the Master is able to acknowledge a termi-
nator. This will let you know what section of the line the problem is in. Check the
power supply and data transfer line connections for that section and test the Sys-
tem again.

The problem is here.

/]

Terminator check Terminator check Original

is successful with is not successful terminator
this Unit set as with this Unit set

the terminator. as the terminator.

Slave, I/O Link Unit, or Optical 1/0O Unit

Check the Transmitting/Error indicator of each Unit in the line to determine
where the error has occurred. The problem can then be corrected by repairing
the transfer line between the last Unit with the Transmitting/Error indicator flash-
ing, indicating normal transmission, and the first Unit with the Transmitting/Error
indicator lit, indicating an error.

The problem is here.

/] \

Transmitting/Error ~ Transmitting/Error Transmitting/Error
indicator flashing indicator flashing indicator lit.
Transmitting/Error
indicator flashing

Slave, I/0 Link Unit, or Optical
1/0 Unit
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Remote 1/0O Units, I/O Link Units, and Optical /O Units are available as either APF or PCF units. The model names
of APF Units are the same as those of corresponding PCF Units except for the suffix “-P” added to APF Units. APF

Appendix A
Standard Models

Units are identical to corresponding PCF Units in appearance, including the shape of the optical connectors.

These types differ from each in the optical fiber cable they can use and the transmission distances they allow. A

complete description of these differences can be found iqj-z Optical fiber Cable under the heading Transmission

Distances.

When connecting these two types of Units to each other, be sure to use plastic-clad optical fiber cable (PCF).

Masters and Slaves

Name

Master

Specifications Model number
For C500, C1000H, C2000H APF/PCF 3G2A5-RM001-PEV1
PCF 3G2A5-RM001-EV1
For C120 APF/PCF 3G2A6-RM001-PE
PCF 3G2A6-RMO001-E
For C200H APF/PCF C200H-RM001-PV1

C120 Remote I/O Rack

For mounting Remote I/O 100 VAC Master

3G2C4-S1027-E

Slave

For C500,
C1000H, C2000H

w/1 optical connector (APF/PCF)

3G2A5-RT001-PEV1

w/2 optical connectors (APF/PCF)

3G2A5-RT002-PEV1

w/1 optical connector (PCF)

3G2A5-RT001-EV1

w/2 optical connector (PCF)

3G2A5-RT002-EV1

For C200H

Internal power supply
APF/PCF

100 to 120 or
200 to 240 VAC

C200H-RT001-P

24 VDC

C200H-RT002-P

C500 Slave Backplane

For C500, C1000H, C2000H Slave Racks

C200H Backplane

For CPU, Expansion I/O, or Slave Rack

C500-BLO61

C500-BLO41

C500-BL0O31
10-slot C200H-BC101-V2
8-slot C200H-BC081-V2
5-slot C200H-BCO51-V2
3-slot C200H-BC031-V2

C200H 1/O Power Supply

Voltage switchable between 100 to 120 and 200 to 240 VAC

C200H-PS221

24 VDC

C200H-PS211

C200H 1/0 Connecting Cable

Length: 30 cm

C200H-CN311

Length: 70 cm

C200H-CN711

Length: 2 m C200H-CN221
Length: 5m C200H-CN521
Length: 10 m C200H-CN131
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I/O Link Units
Unit Specifications Model number
1/0O Link Unit For C500, C1000H, C2000H PCs APF/PCF 3G2A5-LK010-PE
PCF 3G2A5-LK010-E
C120 I/O Link Rack For mounting I/O Link Unit 100 VAC 3G2C4-S1023-E
C20 I/O Link Unit For P-type and K-type PC 70 cm C20P-CN711
Connecting Cable For C20 5cm 3G2C7-CN501
32cm 3G2C7-CN311
70 cm 3G2C7-CN711
Optical 1/0 Units
Unit Specifications Model number
Optical /0 | No-voltage contact input | No-voltage contact 10 mA 8 pts. | 100 VAC 3G5A2-ID001-PE
&“;IF IPCF) AC/DC input 12 to 24 VAC/DC 10 mA 8 pts. | POWeErsupply [3G5a2 1M211-PE
AC input 100 VAC 10 mA 8 pts. 3G5A2-1A121-PE
Relay contact output 250 VAC/24 VDC 2 A 8 pts. | 100/200 VAC | 3G5A2-0C221-PE
Transistor output 12to 48 VDC 0.3 A 8 pts. | POWersupply [3Gsa2.0D411-PE
Triac output 100/200 VAC 1 A 8 pts. | 100/200 VAC | 3G5A2-OA222-PE
power supply
Optical /0 | No-voltage contact input | No-voltage contact 10 mA 8 pts. | 100 VAC 3G5A2-ID001-E
Unit (PCF)  ['ac/DC input 12 to 24 VAC/DC 10 mA 8 pts. | POWersupply [3Gsaz.M211-E
AC input 100 VAC 10 mA 8 pts. 3G5A2-1A121-E
200 VAC 10 mA 8 pts. 3G5A2-1A221-E
Relay contact output 250 VAC/24VDC 2 A 8 pts. | 100/200 VAC | 3G5A2-0C221-E
Transistor output 12 to 48 VDC 0.3 A 8 pts. | POWersupply 3Gsa2 0D411-E
Triac output 100/200 VAC 1 A 8 pts. 3G5A2-0A222-E

Link Adapters and Repeater Units

Name

Specifications

Model number

Link Adapter

Optical (APF/PCF), 3 connectors

3G2A9-AL002-PE

Optical (APF/PCF), RS-422, RS-232C 1 connector each

3G2A9-AL004-PE

RS-422, 3 connectors

3G2A9-AL001

Optical (PCF), 3 connectors

3G2A9-AL002-E

Optical (PCF), RS-422, RS-232C 1 connector each

3G2A9-AL004-E

Repeater Unit

For more than 32 Remote I/O Slaves in an Optical Remote I/O System

APF/PCF

3G5A2-RPTO1-PE

PCF

3G5A2-RPTO1-E

All Plastic Optical Fiber Cable (APF)

Name

Specifications

Model number

Plastic fiber optical cable

Cable only (w/o optical connector). Order in units of 5 m for
cables 5 to 100 m long. For longer cables, order in units of 200

or 500 m.

3G5A2-PF002

Optical connector A

With 2 optical connectors (brown) For plastic optical fiber cable

10 m long or shorter

3G5A2-CO001

Optical connector B

With 2 optical connectors (black) For plastic optical fiber cable

81t0 20 mlong

3G5A2-C0O002

Plastic optical fiber set

1 m cable with optical connector A attached on both ends

3G5A2-PF101
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Plastic-Clad Optical Fiber Cable (PCF)

Name

Specification

Model number

Cable for indoor
use

0.1 m w/connector

1 m w/connector

2 m w/connector

3 m w/connector

5 m w/connector

10 m w/connector

20 m w/connector

30 m w/connector

40 m w/connector

50 m w/connector

Operating
temperature: —10°
to 70°C

3G5A2-0OF011

3G5A2-0OF101

3G5A2-0F201

3G5A2-0OF301

3G5A2-0OF501

3G5A2-0OF111

3G5A2-0OF211

3G5A2-0OF311

3G5A2-0OF411

3G5A2-0OF511

Cable for both
indoor and outdoor
use

10 to 500 m, Operating
w/connector temperature: —10°
(specify cable to 70°C

length in units of

1 m when

ordering)

510 to 800 m, Operating
w/connector temperature: 0° to
(specify cable 55°C (must not be
length in units of exposed to

1 mwhen sunlight)

ordering)

3G5A2-0OF002

Note 1. Optical cable cannot be connected as easily as ordinary wire for breaks or extensions; carefully deter-
mine lengths when placing your order.

2. Fiber length L (m)

P

’— Length L (m) —‘
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Ratings

Appendix B
Specifications

Conforms to the SYSMAC C-series PCs.

Common Characteristics

Transmission

Time-sharing, multiplexing cyclic system

Communication

Half-duplex

Transmission speed

187.5 kbps

Transmission delay

16 ms/128 bits.

Transmission Distances

Unit

For all-plastic optical fiber

For plastic-clad optical fiber

Plastic optical fiber (APF)

20 m max.

Cannot be connected

Plastic-clad optical fiber
(PCF)

200 m max.

800 m max.

C120, C500, C1000H, and C2000H Remote I/0O Master and Slave Units

Item

Master

Slave

Transmission points

512 pts. max. (including Special /0 Units)

512 max. (including Special /0O Units)

RUN output

None

Contact output (closed during operation)

Contact capacity: 2 A 250 VAC (cosine of
phase angle =1) 2 A 24 VDC

Internal power supply

5 VDC 750 mA max.

5 VDC, 550 mA max.

Weight

500 g max.

500 g max.

C200H Remote I/O Master Units

Transmission words

Slave Racks: 50 words
Optical I/O Units and I/O Link Units: 32 words

Internal power supply

5VDC, 200 mA max.

Weight

350 g max.

C200H Remote I/O Slave Units

Slave

C200H-RTO01-P

C200H-RT002-P

Power supply

100 to 120/200 to 240 VDC (switchable)
50/60 Hz

24 VDC

Allowable voltage variation

85 to 132/170 to 264 VDC

20.4 10 26.4 VDC

24-VDC output terminal

24 VDC +10%/-20%, 0.3 A max.

(not applicable)

Power consumption 100 VA max. 80 W max.
Weight 1.3 kg max. 1.3 kg max
RUN output Contact output: 1a contact

Contact capacity: 250 VAC, 2 A (cosine of phase angle=1) 0.5A (cosine of phase angle=0.4)

24VDC,2 A

Power output

5VDC, 3 A (2.7 A actually supplied to 1/0 Uni

ts)

Transmission bits

10 words per Slave
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C120 and C500 I/O Link Units

Transmission bits

32 bits (max.)
Switch-selectable settings
16 input

16 output

16 input, 16 output

32 output

External outputs

RUN output

SPST-NO output (Model G6B)
Contact capacity: 2 A (max.)

Repeater output

SPST-NO output (Model G6B), for repeater signal

Internal power supply

5V, 600 mA max

Weight 500 g max.
C20 I/O Link Units
Transmission bits 32 hits

16 input, 16 output

External outputs

RUN output

SPST-NO output (Model G6B)
Contact capacity: 2 A (max.)

Repeater output

SPST-NO output (Model G6B), for repeater signal

Supply voltage

100 to 120/200 to 240 VAC 50/60 Hz

Operating voltage range

85 to 132/ 170 to 264 VAC

Power consumption

15 VA max.

Insulation resistance

10 MQ min. (at 500 VDC) between AC terminals and

housing

Dielectric strength

2,000 VAC 50/60 Hz for 1 minute (between AC ter-
minals and housing)

Noise immunity

1,000 V p-p, pulse width: 100 ns to 1 us, rise time: 1

ns

Vibration 10 to 35 Hz, 2 mm double amplitude, in X, Y, and Z
directions, 2 hours each

Shock 98 m/s2in X, Y, and Z directions, 3 times each

Ambient temperature

Operating: 0° to 55°C; Storage: —20° to 65°C

Environment

No corrosive gas

Humidity 35% to 85% (without condensation)
Grounding Less than 100 Q

Structure IEC IP-30 (mounted in a panel)
Weight 1 kg max.

Dimensions 120 (W) x 250 (H) x 43 (D)

Optical 1/0O Units

Transmission bits

8 bits (max.)

RUN output

Contact output,SPST-NO (Model G6B)
(closed during operation)

Contact capacity: 250 VAC

2 A (cosine of phase angle=1)

(C200H: 0.5 A (cosine of phase angle = 0.4))
24VDC,2 A

Power supply voltage

Weight

Refer to each Unit's specifications.
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No-voltage Contact Optical Input Units

Item 3G5A2-ID001-(P)E
Input voltage No-voltage contacts
Input impedance

Input current 10 mA typical.

ON delay time 10 ms max.

OFF delay time 15 ms max.

No. of circuits 8 pts. (per common)
ON voltage

OFF voltage

Power supply voltage 100 VAC 50/60 Hz
Power consumption 25 VA max.

Weight 580 g max.

IN
o
N
02
IN 07 =
% Shorted: Terminator ———— 0
COM — = Open: Other units 1
P - 5
! £ “«— 2
RUN 5's ' _@ = RUN output
output T t <4+— 3
509 4
Terminator — 1
setting Power indicator—~ ©0 5
[ L 5052 6
Power 3
AC input oo circuit L 502 7
100 VAC —
( ) A 5o 8
250 VAC __ 5
+— 00— 9
Word oge 6
selector +—O0 0— 10
oge o
—0 11
o5 COM "
= 13
Transmitting/ Error indicator I—H—l
© 14

Power source (100 VAC)

Circuit Configuration Terminal Connections

97



Specifications

Appendix B

AC/DC Optical Input Units

Item 3G5A2-IM211-(P)E

Input voltage 12 to 24 VAC/DC +10%/-15%
Input impedance 1.8 kQ

Input current 10 mA typical (at 24 VDC)
ON delay time 10 ms max.

OFF delay time 15 ms max.

No. of circuits 8 pts. (per common)

ON voltage 10.2 VDC min.

OFF voltage 3.0 VDC max.

Power supply voltage 100 VAC 50/60 Hz

Power consumption 20 VA max.

Weight 580 g max.

1.8kQ
IN A
00
IN :
m 1
02 .
1.8kQ
IN N
07
COM _
=]
o
5
<
e - c
! Q
RUN =X ' £
output ||
Terminator —
setting Power indicator
>
AC input Power
(100 VAC) circuit
OO
1A
250 VAC
Word oo
selector
oge
oge
Transmitting/ Lﬂ
Error indicator

Shorted: Terminator —— 0
Open: Otherunits| [ 4
4“— 2
RUN output
4+“— 3
R 559 4
! ——O o—:L 5
X - 502 6
. —o0o-3 7
—4_— — 4
T 121024 () —00— 8
: VAC 552 9
- —00 1
' COM
R 12
13
© 14

Circuit Configuration
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Power source (100 VAC)

Terminal Connections
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Appendix B

AC Optical Input Units

Item 3G5A2-1A121-(P)E
Input voltage 100 VAC +10%/-15% 50/60 Hz
Input impedance 9.7kQ (50 Hz) 8 kQ (60 Hz)
Input current 10 mA typical (at 100 VAC)
ON delay time 10 ms max.
OFF delay time 15 ms max.
No. of circuits 8 pts. (per common)
ON voltage 60 VAC min.
OFF voltage 20 VAC max.
Power supply voltage 100 VAC 50/60 Hz
Power consumption 20 VA max.
Weight 580 g max.
330Q 0.33 uF
IN
00
IN
i
02
IN 07
COoMm =
(100 3 Shorted: Terminator ———— 0
VAC) IS ) .
o Open: Other units 1
I ©
- i c
RUN OJE_ | _§> 2 D—
output | L ; = RUN output 3
Terminator — 509 4
setting Power indicator 1
SN —oo— 5
’ — 2
Power 6
AC input circult - 503 7
(100 VAC) OO 4
1A o —O O0— 8
e VAC 100 vac () ]
+—Oo O0—— 9
Word oge; 6
selector —O0 O0—— 10
ofe
L—00o 11
oo COM "
13
Transmitting/ Lﬁ—l
Error indicator ~ 14

Circuit Configuration

Power source (100 VAC)

Terminal Connections
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AC Optical Input Units

Item

3G5A2-1A221-(P)E

Input voltage

200 VAC +10%/—-15% 50/60 Hz

Input impedance

22kQ (50 Hz) 18 kQ (60 Hz)

Input current

10 mA typical (at 100 VAC)

ON delay time 10 ms max.
OFF delay time 15 ms max.
No. of circuits 8 pts. (per common)
ON voltage 120 VAC min.
OFF voltage 40 VAC max.
Power supply voltage 100 VAC 50/60 Hz
Power consumption 20 VA max.
Weight 600 g max.
910Q 0.15pF
IN AN |
00
1MQ
IN
i
02
910Q 0.15 UF
IN 07 AMA— |
1MQ
COM é
(200 @) . : 0
VAC) = Shorted: Termlnatgr ———
. GE) Open: Otherunits| |1
L S = «—2
RUN °e | _ __9 RUN output
output t <+—3
=— 0
Terminato .. co— 4
setting Power indicator 1
] 0015
2
AC input Power —00— 6
(100 VAC) circuit L 50217
oNe (200
1A VAC) e 504 g
250 VAC 5
—O O—— 9
o — 6
Word —o0 0— 10
selector o0 __
—0 11
b COM .
13
Transmitting/ Lﬂ
Error indicator @ 14

Circuit Configuration
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Power source (100 VAC)
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Appendix B

Contact Optical Output Units

Item

3G5A2-0C221-(P)E

Max. switching capacity

Resistive: 2 A 250 VAC (cosine of phase angle = 1) 2 A 24 VDC
Inductive: 0.5 A 250 VAC (cosine of phase angle = 0.4)

Min. switching capacity 100 mA 5 VDC
ON delay time 15 ms max.
OFF delay time 15 ms max.

No. of circuits

8 pts. (per common)

Service life

Electrical: 300,000 operations (resistive load) 100,000 operations (inductive load)
Mechanical: 50,000,000 operations

Power supply voltage

100/200 VAC 50/60 Hz

Circuit Configuration

Power consumption 20 VA max.
Weight 600 g max.
@- —O 0— OUT 00
T
R _|: A
= OouT 01
3 g ouT 02
SERE S
© Pt
c
e (1
a | E —0 0— OUT 07
R A
COM
.‘%
o ) 0
O Shorted: Termlnatgr ]
% - I | Open: Other units 1
2 | >
£ — —
IX | | °o RUN RUN output
L] output < 3
0
- Terminator [ @— 4
Power indicator setting : 1 .
—Gll , —0—
1 2
Power % AC input X —( )_ 6
circuit (100/200 | 3
1 7
oo, VAC) 1 _®_4
1A 250 VAC + ~
250 VAC e T © © ] 8
' — )— 9
oxe; !
Word ! 6
5o selector : —@- 10
' —(O—4 u
do L com [,
3 13
Transmitting/ |
Error indicator ) 14

Power source (100/200 VAC)

Terminal Connections
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Triac Optical Output Units

Item

3G5A2-OA222-(P)E

Max. switching capacity

100/200 VAC +10%/-15%, 1 A 50/60 Hz

Min. switching capacity

10 mA, 100 VAC

Leakage current

3 mA max. (at 100 VAC)

Saturation voltage

1.2 V max.

ON delay time

1 ms max.

OFF delay time

Max. 1/2 of load frequency

No. of circuits

8 pts. (per common)

Circuit Configuration
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Fuse capacity 250V, 5A
Power supply voltage 100/200 VAC 50/60 Hz
Power consumption 20 VA max.
Weight 600 g max.
- S OUT 00
1
é" ;" i J% 220 %
T
1.022 uF OUT 01
g OuT 02
’ - OuT 07
;ﬁ' 'éf‘ !T'§22§2 %
.
1.022 uF
Fuse T
= COM
(8] .
5 Shorted: '(I;e;mlnatgr ——— 0
3 - 4 ——— : t t
E - = Open erunits | | 1
g I
E & 2
= I | 00 RUN RUN output
L] output +— 3
O 0
Power indicator Terminator L 1 4
_;._l setting — :)— 5
. 2
Pover e o
circuit . VAC) ( >_3 7
4
1A 100/200 ) —(L— 8
250 VAC VAC 5
—(L—— 9
oxe
Word @ 6
50 selector 10
O
50 COM 12
e 13
Transmitting/ |
Error indicator J 14

Power source (100/200 VAC)

Terminal Connections
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Transistor Output Units

Item 3G5A2-0D411-(P)E
Max. switching capacity 12 to 48 VDC +10%/-15%, 0.3 A
Min. switching capacity

Leakage current 100 pA max.
Saturation voltage 1.5V max.

ON delay time 0.2 ms max.

OFF delay time 0.3 ms max.

No. of circuits 8 pts. (per common)
Fuse capacity Fuse not provided.
Power supply voltage 100/200 VAC 50/60 Hz
Power consumption 20 VA max.

Weight 600 g max.

000 OUT 00
. — 5 =
OouT 01
S OUT 02
ST ouT 07
! — x| =
COM
=
e
(_(i r————— = Shorted:  Terminator —— 0
OE) | Open: Otherunits| |4
£ : | | 00 RUN «——12
| output RUN output .
4+—
Power indicator Terminator ®_O 4
= setting 1
_H_l —L)—— 5
. 2
Ei?c\:,\tll?tr AC input —( :>_ 6
(100/200 VAC) 3
o0 —(D—21{ 7
1A 12t048 +|_ 4
250 VAC vDC - —(L)—1 8
o Word - °
50 selector —@—6 10
o
one coMm 12
L] 13
Transmitting/Error indicator | ) 14

Power source (100/200 VAC)

Circuit Configuration Terminal Connections
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Appendix C
Power Supply Wiring Precautions

Voltage Drop

If the wiring distance for the power supply to a Slave Rack in a SYSMAC BUS Remote 1/O System is too long, there
will be a voltage drop that may result in the power supply becoming insufficient for the Slave Rack load. Design the
system so that a stable power supply can be provided for all Slave Racks.

Slave Rack Power Supply

Cable conductor resistance and line current will cause voltage drops in the cables used for supplying power to
Slave Racks. In the kind of system shown below, the current consumption for the Slave Rack load, as well as its
internal current consumption, will add to the line current and further contribute to a voltage drop. Use cable sizes
and wiring distances so that final voltages for all Slave Racks will stay within the allowable voltage variation
ranges.

Internal current

24-VDC | consumption
powelr Cable conductor Load current “ G730 Slave Rack
SUPPY | resistance consumption ¥

;
;
g 4
D <
N -3
:

:

S

:

:

i Perform wiring so that a stable operating voltage that is sufficient
: for every load in the system can be provided. H

Resistance of Other Devices

In systems where devices such as circuit protectors, contactors, connectors, and fuses are used between Racks,
the internal and contact resistances of the devices will also contribute to voltage drop (in addition to the voltage
drop caused by cable conductor resistance). Allow for these resistances when designing the system.

(Circuit protector, breaker, etc.

24vpc| ™ n r2 e " ! a stable operating
power M S 3w 1w {F—w ] |/ i voltage that is suffi- !
supply I T T : cient for every load in !
. Connector Slave Rack| |Slave Rack i the system can be H

Cable conductor Contact resistance : provided. :
resistance of relays or contac- H :

7o) ?

Note The conductor resistance and allowable current of cables will vary with their cross-sectional area, material,
structure, and the ambient temperature. Select cables for the system after confirming the cable specifica-
tions in the relevant catalogs.
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Power Supply Wiring_j Precautions Appendix C

Power Supply Arrangement

Supplying Power for I/O Altogether

When designing systems where power is supplied for all I/O from the same power supply, it is necessary to con-
sider the power consumption for each load and each Rack’s internal power consumption. Use cable sizes so that
voltages for all loads and Racks in the system will stay within the allowable voltage variation ranges.

— 11 — |2 — s
24-VDC A M e .
powelr AE; 2 AE> s AEs $  ---eme-eeeemed Perform wiring so that
supply 3 l ) t 1 .7 i a stable operating :
Cable conductor 4 ! voltage that is suffi- !
resistance i cient for every load in |
! the system can be !

! provided.

Load Load Load

Arranging I/O Power Supply
When deciding whether to supply power for 1/0 from just one point or several points, observe the points below.

Several Power Supplies
When using more than one power supply, the power supplies can be placed at various points in the system (rather
than grouping all the power supplies together) to reduce line current, and consequently, the voltage drop.

One Power Supply
When using only one power supply, observe the following points to limit voltage drop and thereby keep the voltage
within the allowable range:

* Use sufficiently thick cables.

« Raise the output voltage of the power supply.

» Make the wiring distances as short as possible.

Power Failures

It is necessary to decide how the system should operate in the event of a power failure. Choose one of the follow-

ing:

» A system where all operation is stopped if one power supply fails.

* A system where operation can be continued in the event of a power failure in one power supply, by the provision
of several power supplies at various points in the system.

Cost
When designing a system, also consider factors that will affect the overall cost, such as the number of power sup-
plies, the thickness and length of cables, and wiring costs.
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Appendix D
Using the C200H-RMO001-PV1 with
CS1-series PCs

Memory Allocation

When using the C200H-RM001-PV1 Master Unit with a CS1-series PC, there are differences in memory allocation
for the following areas (details given in Data Configuration below):

* SYSMAC BUS Area

* Optical I/0 Unit and I/O Terminal Area.

Data Configuration

SYSMAC BUS Area (Slave Rack Allocation)

The SYSMAC BUS Area contains 50 words with addresses ranging from CIO 3000 to CIO 3049. Each C200H
Slave Rack is allocated 10 words based on the Rack’s rack number (No. 0 to 4). From these 10 words, one word
(16 bits) is allocated to each slot in the Slave Rack from left (i.e., from the slot furthest away from the Slave) to right.
Allocations are fixed by slot, i.e., if there is no Unit in a slot, the word normally allocated to that slot will not be used.

Note 1. The words are allocated according to rack numbers even when two Master Units are being used.

2. If C500 Slaves (C500-RT201) are used, they are allocated twice the number of words allocated to
C200H Slaves (20 words). Any two non-consecutive numbers between 0 and 3 can be set as rack num-
bers in this case.

Rack number Allocated words

CSs1

C200H/HX/HG/HE/HS

ClO 3000 to CIO 3009

IR 050 to IR 059

CIO 3010 to CIO 3019

IR 060 to IR 069

CIO 3020 to CIO 3029

IR070to IR 079

ClO 3030 to CIO 3039

IR 080 to IR 089

ArlWINIFL|O

CIO 3040 to CIO 3049

IR 090 to IR 099

Optical I/O Unit and I/0O Terminal Area (Allocation for Slaves other than

Slave Racks)

The Optical I/O Unit and I/O Terminal Area contains 32 words with addresses ranging from CIO 3100 to CIO 3131.
Each Slave is allocated 1 word based on its unit number setting (0 to 31) except for Optical I/O Units, which are

allocated 2 words each.

Note The words are allocated according to unit numbers even when two Master Units are being used.

Unit number Allocated words
Cs1 C200H/HX/HG/HE/HS
CIO 3100 IR 200
1 ClO 3101 IR 201
to to to
31 CIO 3131 IR 231

Note When there are two Masters mounted to the CPU Rack, make settings so that the same words are not allo-

cated to two different Slaves.
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Using the C200H-RMO001-PV1 with CS1-series PCs

Appendix D

Related Flags in Auxiliary Area (AR Area and SR Area)

Cs1 Description Corresponding flag in
Name Address C200H/HX/HG/HE/HS
SYSMAC BUS A40205 ON when an error occurs in a data transfer in SR 25312
Error Flag the SYSMAC BUS system. The number of the
(Non-fatal error) Master involved is indicated with bits A40500
and A40501.
SYSMAC BUS A40500 to | When a transmission error occurs in the SR 25104 to SR 25115
Master Error Flags | A40501 SYSMAC BUS system, the flag for the affected
Master Unit will be turned ON.
A40500: Flag for Master Unit #0
A40501: Flag for Master Unit #1
Slave Number of A42504 to | When there is an error in a Slave Rack, these AR 0200 to AR 0204 (Slave Rack
SYSMAC Bus Error | A42506 bits contain the Slave’s unit number. Error Flags)
After Startup Each flag corresponds to a rack
number (0 to 4)
A42504 When there is an error in an Optical I/O Unit SR 25103 (Remote I/O Error Flag)
only (excluding Slave Racks), the status of A42504 The status of the flags in AR 03 to
(0 or 1) indicates whether the unit is high or low. | AR 06 indicate whether the unit is
high or low.
A42508 to | When there is an error in a Slave Rack, this byte | AR 0015: Flag for Master Unit #0
A42515 contains the 2-digit hexadecimal unit number of | AR 0014: Flag for Master Unit #1
the Master to which the Slave is connected.
(0xBO for Master Unit 0, 0xB1 for Master Unit 1)
When there is an error in an Optical I/O Unit, this | AR 03 to AR 06
byte contains the 2-digit hexadecimal unit Each flag corresponds to a unit
number (00 to 1F, or O to 31 decimal). number and letter (L or H).
SYSMAC BUS A50900 Turn this bit ON to refresh the error information | SR 25100
Slave Number in A425 (unit number of Slave where error
Refresh Bit occurred after startup).

CIO Area Allocation
The CIO Area is not used.

DM Area Allocation
The DM Area is not used.

Settings and Operation

Initial Settings (Hardware Settings)

* Mount a Master to a CS1 CPU Rack, a C200H Expansion I/O Rack, or a CS1 Expansion Rack. (Do not mount to a
SYSMAC BUS Slave Rack.) In a basic system, up to two Masters can be mounted. There are no restrictions on
the mounting position.

« Using the unit number selector on the front side of the Master, set the Master unit number and specify whether to
continue or stop operation in the event of a transmission error.

* For each Slave Rack, set the rack number, set whether to clear or retain data during transmission errors, and set

the type of Master connected.

* Set the unit number for each Remote 1/0O Unit.

» Wire the system using 2-core cable or optical fiber as required.
* Set the terminators.
» Connect the Programming Device to the PC.

» Turn ON power for the Slave Racks and the Remote 1/O Units.
* Turn ON power for the PC.

» Create I/O tables.
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Ladder Program

No settings required.
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Backplane

basic Link System

branch line

Branching Link Adapter

building-block PC

combined Link System

Control System

controlled system

Converting Link Adapter

CPU

CPU Backplane

CPU Rack

data area

distributed control

electrical noise

Glossary

A base to which Units are mounted to form a Rack. Backplanes provide a series
of connectors for these Units along with wiring to connect them to the CPU.
Backplanes also provide connectors used to connect them to other Backplanes.
In some Systems, different Backplanes are used for different Racks; in other
Systems, Racks differ only by the Units mounted to them.

A control system that includes only one of the following systems: Remote 1/O
System, PC Link System, Host Link System, or Net Link System.

A communications line leading from a Link Adapter to any but the terminators in
a Link System.

A Link Adapter used to branch connections to Units in a Link System. Used
either to prevent the entire System from shutting down for an interruption at only
one point in the System or to enable connecting more than two Units in one Sys-
tem when each Unit supports only one connector.

A PC that is constructed from individual components, or “building blocks.” With
building-block PCs, there is no one Unit that is independently identifiable as a
PC. The PC is rather a functional assembly of components.

A control system that includes more than one of the following systems: Remote
I/O System, PC Link System, Host Link System, or Net Link System.

All of the hardware and software components used to control other devices. A
Control System includes the PC System, the PC programs, and all I/O devices
that are used to control or obtain feedback from the controlled system.

The devices that are being controlled by a PC System.

A Link Adapter used to convert between different types of optical fiber cable, dif-
ferent types of wire cable, or between optical fiber cable and wire cable. Such
conversion is necessary to connect Units that use different forms of communica-
tion.

An acronym for central processing unit. In a PC System, the CPU executes the
program, processes /O signals, communicates with external devices, etc.

A Backplane used to create a CPU Rack.

Part of a building-block PC, the CPU Rack contains the CPU, a Power Supply,
and other Units. With most PCs, the CPU Rack is the only Rack that provides
linkable slots.

An area in the PC’s memory that is designed to hold a specific type of data, e.g.,
the LR area is designed for to hold common data in a PC Link System.

A automation concept in which control of each portion of an automated system is
located near the devices actually being control, i.e., control is decentralized and
‘distributed’ over the system. Distributed control is a concept basic to PC Sys-
tems.

Electrical ‘static’ that can disturb electronic communications. The ‘snow’ that
can appear on a TV screen is an example of the effects of electrical noise.
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Glossary

Expansion 1/0O Backplane

Expansion /O Rack

I/0 Block

I/O capacity

I/0 Control Unit

I/O devices

I/O Interface Unit

I/O Link

I/0 Link Rack

I/0O Link Unit

I/O point

I/0 Terminal

I/0 Unit

Input Block

Input Remote Terminal

Link Adapter

link
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A Backplane used to create an Expansion I/O Rack.

Part of a building-block PC, an Expansion I/O Rack is connected to either a CPU
Rack or Slave Rack to increase the number of slots available for mounting Units.

Either an Input Block or an Output Block. It provides mounting positions for re-
placeable relays.

The number of inputs and outputs that a PC is able to handle. This number
ranges from around one-hundred for smaller PCs to two-thousand for the larg-
est ones.

A Unit mounted to the CPU Rack in certain PCs to monitor and control 1/O points
on Expansion I/O Units.

The devices to which terminals on I/O Units, Special I/0 Units, or Intelligent 1/O
Units are connected. /O devices may be either part of the Control System, if they
function to help control other devices, or they may be part of the controlled sys-
tem.

A Unit mounted to an Expansion 1/O Rack in certain PCs to interface the Expan-
sion I/O Rack to the CPU Rack.

Created in an Optical Remote I/O System to enable input/output of one or two IR
words directly between PCs. The words are input/output between the PC con-
trolling the Master and a PC connected to the Remote I/O System through an 1/O
Link Unit or an 1/O Link Rack.

A Rack used with certain PCs (e.g., C120) to mount an /O Link Unit.

A Unit used with certain PCs to create an I/O Link in an Optical Remote 1/0 Sys-
tem.

The place at which an input signal enters the PC System or an output signal
leaves the PC System. In physical terms, an I/O point corresponds to terminals
or connector pins on a Unit; in terms of programming, an 1/O point corresponds
to an I/O bit in the IR area.

A Remote I/O Unit connected in a Wired Remote 1/0 Subsystem to provide up to
sixteen I/O points at one location. I/0O Terminals provide fixed transistor inputs or
outputs.

The most basic type of Unit mounted to a backplane to create a Rack. /0 Units
include Input Units and Output Units, each of which is available in a range of
specifications. 1/0 Units do not include Special I1/0O Units, Link Units, etc.

A Unit used in combination with a Modular Remote Terminal. An Input Block pro-
vides mounting positions for replaceable relays. Each relay can be selected ac-
cording to specific input requirements.

A Remote Terminal that provides input points.
A Unit used to connect communications lines, either to branch the lines or to con-
vert between different types of cable. There are two types of Link Adapter:

Branching Link Adapters and Converting Link Adapters.

A hardware or software connection formed between two Units. “Link” can refer
either to a part of the physical connection between two Units (e.g., optical links in



Glossary

linkable slot

Link System

Link Unit

main line

Master

noise interference

Optical Slave Rack

Optical 1/0O Unit

optical cable link

optical communications

optical fiber cable

Output Block

Output Remote Terminal
PC

PC System

peripheral device

printed circuit board

Programmable Controller

Wired Remote I/O Systems) or a software connection created to data existing at
another location (Network Data Links).

A slot on either a CPU or Expansion I/O Backplane to which a Link Unit can be
mounted. Backplanes differ in the slots to which Link Units can be mounted.

A system that includes one or more of the following systems: Remote I/O Sys-
tem, PC Link System, Host Link System, or Net Link System.

Any of the Units used to connect a PC to a Link System. These are Remote I/O
Units, 1/O Link Units, PC Link Units, Host Link Units, and Net Link Units.

In a Link System connected through Branching Link Adapters, the communica-
tions cable that runs from the Unit at each end of the System through the Link
Adapters.

Short for Remote 1/0O Master Unit.

Disturbances in signals caused by electrical noise.

A Slave Rack connected through an Optical Remote I/O Slave Unit.

A Unit that is connected in an Optical Remote I/O System to provide 8 1/O points.
Optical I/0 Units are not mounted to a Rack.

In a Wired Remote I/O System, an optical cable connecting two Converting Link
Adapters. Specified because the System otherwise uses wire communications.

A communications method in which signals are sent over optical fiber cable to
prevent noise interference and increase transmission distance.

Cable made from light conducting filaments used to transmit signals.

A Unit used in combination with a Modular Remote Terminal. An Output Block
provides mounting positions for replaceable relays. Each relay can be selected
according to specific output requirements.

A Remote Terminal that provides output points.
An acronym for Programmable Controller.

With building-block PCs, all of the Racks and independent Units connected di-
rectly to them up to, but not including the 1/O devices. The limits of the PC System
on the upper end is the PC and the program in its CPU and on the lower end, I/O
Units, Special /0 Units, Optical I1/O Units, Remote Terminals, etc.

Devices connected to a PC System to aid in system operation. Peripheral de-
vices include printers, programming devices, external storage media, etc.

A board onto which electrical circuits are printed for mounting into a computer or
electrical device.

A computerized device that can accept inputs from external devices and gener-
ate outputs to external devices according to a program held in memory. Pro-
grammable Controllers are used to automate control of external devices. Al-
though single-unit Programmable Controllers are available, building-block Pro-
grammable Controllers are constructed from separate components. Such Pro-
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Glossary

programming device

Rack

relay-based control

Remote 1/0O Master Unit

Remote 1/0O Slave Unit

Remote 1/0O Subsystem

Remote 1/0 System

Remote 1/0O Unit

Remote Terminal

series

Slave

Slave Rack

slot

Special /0O Unit

switching capacity
system configuration

transmission distance
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grammable Controllers are formed only when enough of these separate compo-
nents are assembled to form a functional assembly, i.e., there is no one individ-
ual Unit called a PC.

A peripheral device used to input a program into a PC or to alter or monitor a
program already held in the PC. There are dedicated programming devices,
such as Programming Consoles, and there are non-dedicated devices, such as
a host computer.

An assembly of various Units on a Backplane that forms a functional unit in a
building-block PC System. Racks include CPU Racks, Expansion I/O Racks, 1/0
Racks, and Slave Racks.

The forerunner of PCs. In relay-based control, groups of relays are wired to each
other to form control circuits. In a PC, these are replaced by programmable cir-
cuits.

The Unit in a Remote /O System through which signals are sent to all other Re-
mote I/O Units. The Remote 1/0O Master Unit is mounted either to a CPU Rack or

an Expansion I/O Rack connected to the CPU Rack. Remote I/O Master Unit is
generally abbreviated to simply “Master.”

A Unit mounted to a Backplane to form a Slave Rack. Remote I/O Slave Unit is
generally abbreviated to simply “Slave.”

A Master and all of the Remote I/O Units connected in series to it. A Remote 1/O
Subsystem exists when more than one Master is mounted to a PC. If Subsys-
tems exist, the System is considered a Multilevel Remote 1/O System.

A system in which remote I/O points are controlled through a Master mounted to
a CPU Rack or an Expansion I/O Rack connected to the CPU Rack.

Any of the Units in a Remote I/O System. Remote I/O Units include Masters,
Slaves, Optical /0O Units, I/O Link Units, and Remote Terminals.

A Remote 1/O Unit connected in a Wired Remote I/O Subsystem to provide up to
sixteen I/O points at one location. Remote Terminals feature replaceable relays
that can be individually changed to meet specific 1/0 requirements.

A wiring method in which Units are wired consecutively in a string. In Link Sys-
tems wired through Link Adapters, the Units are still functionally wired in series,
even though Units are placed on branch lines.

Short for Remote I/O Slave Unit.

A Rack containing a Remote I/O Slave Unit and controlled through a Remote 1/0
Master Unit. Slave Racks are generally located away from the CPU Rack.

A position on a Rack (Backplane) to which a Unit can be mounted.

A dedicated Unit that is designed for a specific purpose. Special I/O Units in-
clude Position Control Units, High-speed Counter Units, Analog I/0O Units, etc.

The voltage/current that a relay can switch on and off.
The arrangement in which Units in a System are connected.

The distance that a signal can be transmitted.



Glossary

Unit

unit number

wire communications

Wired Slave Rack

work word

In OMRON PC terminology, the word Unit is capitalized to indicate any product
sold for a PC System. Though most of the names of these products end with the
word Unit, not all do, e.g., a Remote Terminal is referred to in a collective sense
as a Unit. Context generally makes any limitations of this word clear.

A number assigned to some Link Units and Special I/O Units to assign words
and sometimes other operating parameters to it.

A communications method in which signals are sent over wire cable. Although
noise resistance and transmission distance can sometimes be a problem with
wire communications, they are still the cheapest and the most common, and per-
fectly adequate for many applications.

A Slave Rack connected through a Wired Remote 1/O Slave Unit.

A word that can be used for data calculation or other manipulation in program-
ming, e.g., LR words not used in a PC Link or Net Link System.
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Revision History

A manual revision code appears as a suffix to the catalog number on the front cover of the manual.

Cat. No. W136-E1-3

I— Revision code

The following table outlines the changes made to the manual during each revision. Page numbers refer to the

previous version.

Revision code

Date

Revised content

2

August 1989

Complete reorganization and rewrite.

C200H Slave Backplanes added.

Name of Optical Transmitting I/O Units changed to Optical I/O Units.
I/O response times added.

C20 I/O Link Unit added.

December 1999

Precautions, Appendix C, and Appendix D added.

Page 9: Slaves per Master for CL000H/C2000H corrected to 8 from 2 for the
top table.

Page 24: Note added after second diagram on page.

Page 35: Note added after Setting Word Multipliers.

Page 47: Note added after diagram.

Page 73: Information on wiring and installation added after diagram.

Page 74: Note added to diagram. Information on wiring added after diagram.

Page 101: Changes made to model numbers for C200H Master and C200H
Backplanes.

Page 102: Some information on I/O Link Units, Optical I/0O Units, and Link
Adapters removed.

Page 103: Information on Quartz Cable removed.
Page 107: “10G” changed to “98 m/s2” in table.

Page 105: “For plastic-clad optical fiber” column has been deleted from the
Transmission Distances table.
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