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Notice:

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

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

/N\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.

© OMRON, 1989
All rights reserved. No part of this publication may be reproduced, stored in aretrieval 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:

This manual describes the means and Units necessary to construct a Wired Remote 1/0O System con-
sisting of at least one Remote I/O Master Unit and one or more Remote 1/O Slave Units or Remote
Terminals. (The term “Wired” refers to the links used to create the Remote I/O System, e.g., that be-
tween a Remote I/O Master Unit and a Remote 1/O Slave Unit.) Remote 1/O Systems reduce wiring
requirements for remote control from a PC by performing distributed control actions through execution
of a program in the memory of a single PC's CPU. The 3G2A5-RM201 Remote I/O Master Unit can
be used with any C-series Rack PC except the C200H PC. The C200H-RM201 Remote I/O Master
Unit is used with a C200H PC. Remote I/O Slave Units, though generally used with the corresponding
Remote 1/0 Master Unit, can be used in “combined” system configurations.

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

Before attempting to set up and operate your Remote 1/0 System, familiarize yourself with all relevant
parts of this manual. For more detailed descriptions of manual content, refer to the introductions for
individual sections.

Section 1 introduces Wired 1/0 Systems and describes their characteristics.

Section 2 describes some of the many possible system configurations and the limitations of each
type of system.

Section 3 provides names and descriptions of basic functions, internal circuits, and methods for dif-
ferentiating differentiating unit types. Settings required to operate the system and successfully com-
municate program actions are explained, and example system settings are provided.

Section 4 provides details on Wired Remote 1/0 Systems, and the main Units used to build these
Systems, included within these are mounting restrictions and wiring considerations of the systems.
Parts of the Units, switch setting, and examples of switch settings are provided.

Section 5 explains how to install Wired 1/O Systems and includes information on dimensions, differ-
ences between Units, and wiring.

Section 6 offers details on response time computations.

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 Wired I/O Systems.

Appendix B provides technical specifications.
Appendix C provides information on using CS1-series PCs.

&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 Wired Remote 1/0O System and related devices.

Theinformation contained in thissection isimportant for the safe and reliable application of the Wired Remote I/O
System. You must read this section and under stand the infor mation contained before attempting to set up or operate
the Wired Remote 1/O System.

Lintended AUdIENCE . . . . . oot Xii
2General PreCaltions . . .. ..ottt e e Xii
3Safety PreCautions . . . . ...t Xii
4 Operating Environment PreCautions . .. ... ..ot Xiii
S APPICAION PreCaULtiONS . . . . . oottt e e e Xiii
B EC DIlECIVES . . .\ ottt XV

Xi
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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

/\\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 Wired 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 Wired Remote 1/0 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.



Application Precautions 5

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

e 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 Do not operate the control system in the following locations:

e Locations subject to direct sunlight.

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

e Locations subject to condensation as the result of severe changes in tempera-
ture.

e Locations subject to corrosive or flammable gases.

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

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

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

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

e Locations subject to possible exposure to radioactivity.

e Locations close to power supplies.

&Caution The operating environment of the Wired 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 Wired Remote I/O 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.

o 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 I/O Units, CPU Units, Memory Units, or any other
Units.

Xiii
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&Caution

e Assembling the Units.

e Setting DIP switches or rotary switches.

e Connecting cables or wiring the system.

e Connecting or disconnecting the connectors.

Failure to abide by the following precautions could lead to faulty operation of the
Wired Remote I/0O 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.

o 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.

o 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.

e 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.

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

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

e 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.

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

o 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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e 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.

6 EC Directives

1,2, 3.

Remote 1/O products conform to EMS and low-voltage level directives as fol-
lows:

EMC Directives

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

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

Low-voltage Level Directives

Always ensure that devices operating at voltages of 50 to 1,000 VAC and 75 to
1,500 VDC meet the necessary safety standard for the PC (EN61131-2).
DeviceNet products that comply with EC Directives must be installed as follows:

1. Remote I/O Units are designed for installation inside control panels. All Re-
mote I/O Units must be installed within control panels.

2. Use reinforced insulation or double insulation for the DC power supplies
used for the communications power supply, internal circuit power supply,
and the 1/0O power supplies.

3. Remote U/O products that comply with EC Directives also conform to the
Common Emission Standard (EN50081-2). Radiated emission characteris-
tics (10-m regulations) may vary depending on the configuration of the con-
trol panel used, other devices connected to the control panel, wiring, and
other conditions. You must therefore confirm that the overall machine or
equipment complies with EC Directives.

4. Remote /O products that comply with EC Directives have configurations
with less than 30 m of I/O wiring, and less than 10 m of power supply wiring.

XV



SECTION 1

| ntroduction
This section introduces Wired 1/0 Systems and describes their characteristics.
1-1 ReMOLE /O SYSteMS . . ottt e 2
1-2 Wired Remote 1/O SyStemsS . ... oottt e e e 4



Remote 1/O 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 I/O Racks. A Re-
mote I/O System can be used to solve this problem. In a Remote I/O System,
a Rack can be located farther from the CPU Rack than is possible with Ex-
pansion I/O Racks connected directly to the CPU Rack.

By locating a Rack farther from the CPU Rack, a Remote 1/0O System elimi-
nates the time and mess in wiring (or changing wiring) to many devices that
are separated from the CPU Rack. Although all I/O points must ultimately be
wired individually, the question is one of distance: Do you want to wire doz-
ens 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 lo-
cally?

The following diagram illustrates how a simple Remote 1/O System would be
set up. Slave Racks, described below, are controlled by the CPU Unit
through the Master. The dotted circles show the devices that would be con-
trolled through the Units on each Rack.

b Processing
' machine
\

1
)
[l
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)

Processing
machine

machine

.
; .

_-7,"| Processing |Sensor| B
.

Pl ’ 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 pro-
grams would need to be coordinated, a very difficult job. Here too, a Remote
I/0 System simplifies the task by allowing a single CPU Unit, and thus a sin-
gle program, to integrate control of the entire process. A Remote 1/0O System
thus has these two advantages: Racks can be located a greater distance
from the CPU Rack and coordinating 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 humerous wires
that would be required all the way from the CPU and Expansion 1/0O Racks to
the 1/0O devices.
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PC

Master
on Rack

A Remote I/O System directly involves only one PC and the program in it and
through it a large number of 1/O points can be controlled a greater distance
from the PC. This is achieved by mounting a Remote I/0O 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/O points ac-
cessed through it. These I/O points are accessed through the Master, not
controlled by it. All I/O control comes from the program in the CPU Unit.

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 1/0O
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 I/O Systems transfer data through opti-
cal fiber cables to enable the greatest transmission distance and the great-
est resistance to electrical noise. Wired Remote 1/0 Systems use wire ca-
bles which don't offer as great a distance as Optical Subsystems, but do
greatly reduce the burden of wiring remote 1/0O and afford greater resistance
to noise than independently wired I/O points. Both types of Master can be
mounted to the same PC to meet specific distance and noise-resistance re-
quirements.

Remotely Controlled 1/0O Devices

PC

Optical and
Wired Masters
on Rack

Label printer Glue coater

Wired Subsystem

Auto welder Polisher

Optical Subsystem

Conveyer ™~ 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 1/O Slave Unit.
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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 Ex-
pansion I/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 located a considerable distance from the CPU Rack with the
only connection required 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 1/0O System, depends on the
type of Remote I/O System being used. Collectively, all of the Units con-
nected in a Remote 1/0 System are referred to as Remote 1/0O Units.

This manual describes Wired Remote I/O Systems. Optical Remote I/O Units
are described in the Optical Remote I/O System Manual (W136).

1-2  Wired Remote I/O Systems

Remote Terminals

In a Wired Remote 1/0O System, the Master is connected to other Remote I/O
Units through wire cable. These Remote I/O Units include Wired Masters,
Wired Slaves, and Remote Terminals. Link Adapters can also be included in
the System to enable the use of optical cable links.

A basic Wired Remote I/0 System is shown below.

Slave Rack

C2000H CPU Rack Slave

L]

Master / Slave Rack

Wire cable ———

Remote
Terminal

i]mmmmlm Remote
— 1CMiNal

A Remote Terminal can be used when there is only a limited number of I/O
points required in a single location. Each Remote Terminal provides up to 16
input or output points.

There are two basic types of Remote Terminal. A G72C Remote Terminal is a
‘stand-alone’ Unit that occupies one location in the Remote 1/0O System. It
provides 16 fixed transistor inputs or outputs and can be used for any appli-
cation suited to these.
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Link Adapters

The other basic type of Remote Terminal consists of two parts: a Remote
Interface and an 1/0O Block. The Remote Interface functions to transmit input
or output signals between the Remote 1/0O System and the 1/0O Block. /O
Blocks enable easy removal and replacement of individual relays, including
relays with a large switching capacity, making them ideal for controlling
large motors, heavy equipment, etc. An I/O Block is available for either 16
input points or 16 output points.

Remote Interface Input Block
} )
/ N/ AN
oo [
o Replaceable
o relays

0000000 OCOCGOOOOIOSNODOS

. |[INEEENEEEEEEEEEEEE-.
EEENENNENENNERENEE

The types of field devices that can be handled is the only functional differ-
ence between G72C Remote Terminals and Remote Interfaces connected to
I/O Blocks. There is no difference that affects the software operation of the
Remote 1/0O System. In the remainder of this manual, the term Remote Termi-
nal will be used to refer collectively to both types of Remote Terminals unless
there is a reason to specify one or the other.

Converting Link Adapters can be used to create optical cable links within an
otherwise Wired System. The connections to Masters, Slaves, and Remote
Terminals are still wire cable; the optical connections are only between Link
Adapters. Refer to 2-4 Optical Connections in Wired Systems for details.

Branching Wired Remote I/O Systems through Branching Link Adapters is
not possible.



SECTION 2
System Design

Although there are many possible Remote I/O Systems that can be built out of Masters, Slaves and Remote Terminals,
each System islimited by the capacity of the PC and the nature of the other Unitsin the System. Section 2-1 describes
System configurations based on the C500-RM 201 Master and C500-RT201 Slave (i.e., for C120, C500, C1000H, and
C2000H Systems), and outlines connection requirements, mounting restrictions, and System size limitations. Section 2-2
provides the same information for C200H Systems. Section 2-3 explains combining Masters and Slaves from different
Systems. Finally, Section 2-4 describes how to incorporate optical links into Wired Remote I/0O Systems.
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2-1-1 Cl20 SYSIOMS ettt et 11
2-1-2  CBO0 SYStEIMS .ottt e e e e 12
2-1-3  CI1000H and C2000H SyStEMS . ... it 13
2-2  C200H SYSteamMS ..ottt e 14
2-3  CombiNEd SYStEMS . . o ottt 16
2-4  Optical Connectionsin Wired Systems . ... ... i e 17
2-5  MUltilevel SYystemS . ..o 18



Basic System Section 2-1

2-1 Basic System

The following figure shows a basic System configuration illustrating some
aspects of Wired Remote I/O Systems designed with the C500-RM201 Mas-
ter. Refer to following subsections for specific examples and limitations.

2-conductor cable

C500(F), C1000H(F),
C2000H, CV500, CV1000,
CV2000, CVM1 CPU Rack

— Slave Racks

Wired Slaves

) C500-RT201
Wired Master
C500-RM201
Remote Terminal
1/0 Block
Remote Terminal
Unit Connection At least one Master is always necessary to connect Slaves and/or Remote

Terminals. Connect each Master and all the Remote 1/0O Units controlled
through it in series. All Units can be combined in any fashion and connected
in any order as long as they are in series and the Master is on one end of the
line. I/O Blocks are mounted to Remote Interfaces.

Mounting Remote I/O Units Masters can be mounted to any 1/O slot on the CPU or Expansion I/O Rack in
all but C120 Systems. In C120 Systems, Masters must be mounted to the I/O
Interface Unit’s position (leftmost slot) on C500 Backplanes.
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Remote Interface and 1/0 Blocks are used in pairs, each of which provides
16 points. The I/0O Block is easily connected to the Remote Terminal by way
of a connector. G72C Remote Terminals, on the other hand, do not require a
separate I/O Block. Remote Interface and I/O Blocks are paired as follows:

Remote Terminals

110 1/0 Block Remote Terminal

G71-IC16 12 VDC or G71-IC16
24 VDC

AC Input G7TC-1A16 100/110 VAC or
G7TC-1A16 200/220 VAC

DC Input G7TC-ID16 12 VDC G71-IC16 12 VDC
G7TC-ID16 24 VDC G71-1C16 24 VDC
Output G7TC-OC16 12 VDC G71-OD16 12 VDC

G7TC-OC16 24 VDC G71-0OD16 24 VDC

Maximum Number of
Connectable Remote I/O

The number of Units in any one System is limited by the capacity of the PC.
Detailed limitations are provided in the following table. These totals include

Units all Optical and Wired Master Subsystems controlled by the PC.
PC C120 C500, CV500, C1000H, C2000H,
CVM1-CPUO1-EV2 | CV1000, CV2000,

CVM1-CPU11-EV2
/CPU21-EV2

Masters per PC 4 4 8

Slaves per Master |2 8 (see note)

Slaves per PC 16 (see note)

Remote Terminals |16 32 32

per Master

Words per Master | 16 (256 points) 32 (512 points)

Note Always set the address number of the Remote I/O Unit in order starting from
#0. The CPU Unit will determine the number of Slaves connected according
to the address number of the Remote I/O Unit, as shown in the following
table, even if only one Slave is actually connected. Therefore, if the address
number is designated from the larger number, the actual total number of Re-
mote 1/O Units that can be connected to one PC will be limited.

Largest Unit [ Number of Slaves Connected
No. Set (as Determined by the CPU
Unit)
Oor1l 2
2o0r3 4
4o0r5 6
6or7 8
Example If three Slaves connected to separate Masters mounted to the same CPU

Rack were set as Unit number 4, the PC would assume, as shown above,
that each Master had six Slaves attached, for a total of 18, or two more than
allowed in the System. An error would thus be generated, even if the three
Slaves were actually the only Slaves in the System.
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Total I/O Points

10

The total number of I/O points in the System must not exceed the number of
I/O points provided by the PC to which the Master(s) is mounted or
connected.

PC Maximum Number of I/0O Points
C2000H 2,048

C1000H 2,048*

C500 512

C120 256

*The total number of I/O points in a C1000H System can be up to 2,048, as
long the number of I/O points on the CPU Rack and Expansion 1/0O Racks
connected to the CPU Rack (i.e., not I/O points on Slave Racks) is limited to
1,024,

Total number of points for the PC

Total number of points on CPU Racks and
Expansion 1/0 Racks

+

Total number of points on Slave Racks

+

Total number of points on Remote Terminal

+

Total number of points in Optical Remote Subsys-
tems
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2-1-1 C120 Systems

In C120 Systems, up to four Masters can be connected to the same PC, and
up to two Slaves and 16 Remote Terminals can be connected to any one
Master. Note that a Master in a C120 System must be mounted to an I/O slot
on a C500 Expansion I/O Rack.

C120 PCs provide 256 I/O points. This means that the total number of points
used in the System must be 256 or less. If, for example, 256 points are con-
trolled by one Master connected to a C120 PC, there cannot be any more
Masters or 1/O points employed for that C120 PC.

C120 CPU Rack

C500 Expansion
I/0 Rack

| Slave Racks

C500 Master
C500-RM201

C500 Slaves
C500-RT201

Remote Interface

G7TC I/0 Block

Remote Terminal

1
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2-1-2 C500 Systems

In C500 Systems, up to four Masters can be connected to the same PC, and
up to two Slaves and 32 Remote Terminals can be connected to any one
Master.

C500 PCs provide 512 1/O points. This means that the total number of points
used in the System must be 512 or less. If, for example, 512 points are con-
trolled by one Master connected to a C500 PC, no more Masters or I/O
points can be employed for that C500 PC.

C500 CPU Rack

— Slave
Racks

C500 Slaves
C500-RT201
C500-RM201

C500 Master

1/0 Block

Remote Terminal

12
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2-1-3 ~ C1000H and C2000H Systems

C1000H

or
C2000H
CPU
Rack

In C1000H and C2000H Systems up to eight Masters can be connected to
the same PC. In C1000H and C2000H Systems, up to eight Slaves and 32

Remote Terminals can be connected to any one Master.

When a Remote I/O System is included, C1000H and C2000H PCs provide
2,048 1/0 points. This means that the total number of points used in the Sys-
tem must be 2,048 or less. If, for example, 2,048 points are controlled by four
Masters on C1000H and C2000H PCs, no more Masters or I/O points can be
employed on the PCs. (The number of I/O points for the 1/O Units on a
C1000H CPU Rack and Expansion 1/0 Racks must be kept to within
1,024.)The number of points for any one Master, must be kept to 512 or less.

— Slave Rack

C500 Slaves
C500-RT201

C500 Master
C500-RM201

Remote Interface

il

1/0 Block

Remote Terminal

13



C200H Systems

Section 2-2

2-2 C200H Systems

Mounting Locations

When constructing a Remote I/O System from C200H Masters and Slaves,
up to 2 Masters, 5 Slaves (regardless of the number of Masters), and 32 Re-
mote Terminals can be included. Optical Masters and Slaves, if controlled by
the PC, must be included in these totals. Expansion I/O Racks can be con-
nected to Slave Racks, however this limits the number of Slaves which the
PC can control i.e., each such Expansion I/O Rack must be counted as a
Slave Rack. The basic rules for Remote I/O Systems apply, e.g., each Master
Subsystem must be connected in series with a Master on one end and a ter-
minator (either a Remote Terminal or Slave) on the other end.

Masters can be mounted to any slot on the C200H CPU Rack or Expansion
I/0O Rack. Masters should not be mounted, however, to either of the rightmost
two slots of the CPU Rack, as this would prevent mounting devices directly to
the CPU Unit. I/O Blocks are mounted to the Remote Interface, just as in
Systems using C500-RM201 Masters (see 2-1 Basic System). Masters
cannot be mounted to Slave Racks or to Expansion 1/0 Racks connected to
Slave Racks

Note 1. The only Units that can be mounted to Remote I/O Slave Racks are Basic

I/O Units and Special I/0 Units.

2. High-density I/O Units (Group 2) and B7A Interface Units (Group 2) cannot
be used on Remote I/O Slave Racks.

3. A Remote I/O Master Unit cannot be used if the CPU Unit is the
C200H-CPUO2.

4. High-density 1/0 Units mounted on a Remote /O Slave Rack can be used
only if the Remote I/O Master Unit is the C200H-RM201.

Special /O Units The numbers of Special I/O Units that can be mounted to any one Slave
Rack are shown in the following table. These figures assume that Units are
used only from one of the three groups.

Group A Group B Group C Group D

High-Speed Counter Unit | Multi-Point /1O Temperature Sensor Position Control Unit

Voice Unit (C200H-NC211, C200HW-
NC413)
Motion Control Unit (C200H-
MC221)

Position Control Unit ---

(C200H-NC111/112,

C200HW-NC113/213)

ASCII Unit

Analog I/O Units

4 total 8 total 6 total 2 total

Transmission Time

14

If Units from more than one group are used, the following equations must be
met:

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

The total number of Special I/O Units that can be used on all Racks com-
bined is 10. If PC Link Units are also used in the PC System, they must also
be included in the total.

Transmission time will be decreased with the same number of Slaves if two
Masters are used rather than one. Refer to Section 6 1/0 Response Times.
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Example System 1: One Master

C200H PC Slave Rack Slave Rack Slave Rack

C200H Master C200H Slave

Slave Rack Slave Rack
Example System 2: Two Masters
C200H Master
C200H PC  Slave Rack Slave Rack

C200H Master

Remote Terminal
Remote Interface 1/0 Block

Example System 3: Master A maximum of two C200H Expansion I/O Racks can be connected to a Slave
with Extra Expansion 1/O Rack. I/0O Connecting Cable (2-conductor cable) is used to connect the extra
Racks Expansion 1/0 Racks.

15



Combined Systems

Section 2-3

Individual sections of cable must not be longer than 2 m. Each extra Expan-
sion I/O Rack must be counted as a ‘Slave’ when computing the number of
Slaves controlled by the PC.

C200H Master

l C200H PC

Slave Rack

I/O Con- ) .
necting J
O E.
_____ [
necting \

Cable Expansion 1/0O Rack

S

L

1]
2
[¢)
Py
_ Q
= o
= ]

)
1
)
)
]
)
)
)
:
: 1/0 Con-
)
]
)
)
)
1
1
)
)
)

2-3 Combined Systems

Example 1: C500 Master
and C200H Slaves

C-Series

C500 and C200H Remote I/O Units can be combined into the same System.
That is, C500 Slaves can be connected to C200H Masters; C200H Slaves, to
C500 Masters.

The maximum number of connectable Units is the same as in any Remote
I/O System based on the C500-RM201 (see 2-1 Basic System). Word
assignments will be based on the C500 PC, i.e., based on the order and
positions of I/O Units mounted, and not on fixed slot words. Special I/O Units
cannot be mounted to C200H Slave Racks controlled by a C500 Master; all
mounted Units will be assigned only one word each. The “type of Master”
switch an all C200H Slaves controlled by C500 Masters must be turned ON
to designate a Master other than the C200H Master.

PC other

than the

C200H C200H C200H Remote Interface
Slave Rack Slave Rack

C500 Master

&Caution

16

/

G7TC /O
Block

——— C200H Slave

Remote Terminal

When C200H Slave Racks are connected to Masters on PCs other than the
C200H/C200HS, all Output Units on these Slave Racks will be treated as having
at least 16 output points. disabling the Fuse-burnout and Alarm Detection Bits on
Units that normally provide them (e.g., C200H-OD411, C200H-OD213,
C200H-0OD214, and C200H-OA221).

When using the C200H Backplane for 10 slots as a remote 1/O Slave for the
CVM1/CV500/CV1000/CV2000, only the 8 slots from the left can be used; the
9th and 10th slots from the left cannot be used.
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Example 2: C200H Master When connecting C500 Slaves to C200H Masters, each C500 Slave must be

and C500 Slaves counted as 2 Slaves when figuring the total number of Slaves. This total,
which includes all optical and wired Slaves, must be no greater than 5 for any
one C200H PC. Here, Special /0 Units can be mounted to C500 Slave
Racks. Word assignments will be based on the C500 PC’s System, i.e.,
based on the order and positions of I/O Units mounted (starting at the left),
and not on fixed slot words.

C200H PC C500 Slave Rack C500 Slave Rack

C200 Master

C500 Slave C500 Slave

2-4  Optical Connections in Wired Systems

Two B500-AL007-P Link Adapters can be used to extend the transmission
distance and/or to prevent interference from noise by inserting an optical link
between two Remote I/O Units. The two Link Adapters convert between wire
and optical signals, transmitting over the optical link between them. The
ALOQ7-P Link Adapter is thus always used in pairs, and always between
Wired Remote I/O Units. The entire Master Subsystem, from Master to termi-
nator, must still be connected in series.

Up to 8 Link Adapters (4 pairs) can be used for each Master. To take full ad-
vantage of an optical link, shorten wire links as much as possible, even to the
point of placing the Link Adapter on the same control panels as the Remote
I/O Units.

Maximum cable length for any one section of optical cable is 20 m for
all-plastic optical fiber cable (APF); 200 m for plastic clad optical fiber cable

(PCF).
Refer to the Link Adapter manual for details on this and other uses of Link
Adapters.

Link Adapter Link Adapter

B500-AL007-P B500-AL007-P

<«——— RS-485 cable

RS-485 l /
bl
canie APF/PCF
optical
C500 CPU Rack cable C500 Slave Rack

M Terminator

1/0 Block

C500 Slave Remote
C500 Master Interface

17



Multilevel Systems

Section 2-5

Handling Optical Fiber

Cable

1,2, 3.

Although special characteristics of optical fibers call for care in connecting
optical devices, laying optical fiber cables basically does not differ from laying
wire cables. All OMRON PCF Cables and the 3G5A2-PF101 APF (length: 1
m) Cable come with connectors attached. Connectors for all other APF
Cables must be assembled by the customer. Note the following precautions
when handling optical fiber cables:

1. Always turn the power off to the Link Adapter when connecting or dis-
connecting an optical fiber cable.

2. Always hold the connect when disconnecting an optical fiber cable;
never pull on the cable.

3. APF and PCF connectors are designed to be inserted only in one direct;
do not try to force them in the wrong way.

4. Insert APF and PCF connectors until they lock into position.

5. Always place the protective caps on unused Link Adapter modules.

6. If dirty, clean connectors gently with a tissue or sanitary cotton, using
ethyl alcohol if necessary. Do not use any solvent other than ethyl alco-
hol.

7. Do not allow heavy objects to fall on optical cable or otherwise subject it
to excessive shock or strain.

2-5  Multilevel Systems

18

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

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 Unit,
Optical and Wired Remote 1/O Units cannot be combined in the same Sub-
system, i.e., Optical Masters can be connected only to Optical Slaves, Opti-
cal 1/0 Units, and I/O Link Units; Wired Masters can be connected only to
Wired Slaves and Remote Terminals.

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

The Optical I/O Units, Slave Rack, and Expansion I/0O Rack beneath the CPU
Rack at the right are controlled through the Optical Master on this CPU Rack.
Note that if there was no Master on this Rack and the Optical /0O Units and
Slave Rack were connected through the I/O Link Unit, they would become
the last Units in the Optical Remote 1/0 Subsystem controlled by the CPU
Unit at the upper left, and be controlled by it.



Multilevel Systems

Section 2-5

C200H CPU Rack

\ ™\ Wired Master

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

C200H Optical Slave Rack

Wire cable

Optical Master

\ Optical

Slave

Wire cable

Expansion I/O Rack

/1 | |
Optical cable

) Optical cable
Wire cable

Optical C2000H
Master\

CPU Rack

C200H Wired Slave Rack

J

\ Wired

Slave

Wire cable

Expansion I/O Rack I/O Link Unit

u|m Optical cable

Wire cable \

Optical I/0 Units

Ly

Optical cable
Optical cable

C200H Optical Slave Rack

Wired 7

Slave

Wire cable

--------ﬂ
--------m
Remote
Terminal
) Optical Slave
Wire cable ;
Wire cable Expansion I/O Rack

CC ]

EE|EE. ...
Remote
Terminal |_|

19



SECTION 3

Data Exchange and Oper ations

PCstransmit 1/0 data through Masters, Slaves, and Remote Terminals according to allocated words.

Although words are not allocated to Masters and Slaves, they are allocated to al 1/0O Units and Remote Terminalsin the
System. To enable proper word allocation, Unit numbers must be set for all Slaves and, in some Systems, word multipli-

ers must be set for Masters. A Slave or Remote Terminal must also be set as a terminator for each Master.

Section 3-1 provides block diagrams of various Remote 1/O Units. Section 3-2 provides details and examples of Unit
connections, word settings, terminator settings, word multiplier registration, and the word allocations that result from

these. The basic setting procedure for the entire System is outlined in Section 3-3. Finally, Section 3-4 provides example
program sections used to start System operation when power isturned on to a Slave, rather than to the Master asit nor-

mally is.

31
3-2

33
34

Block Diagrams ..........

Unit Numbersand I/OWord Allocation . ...........c. it

3-2-1 C500Masters ... ..
3-2-2 C200H Masters ...
3-2-3 Combined Systems

Setting Procedure . ........
Delayed Activation of Slaves

22
25
26

37
39
41
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Block Diagrams

Section 3-1

3-1 Block Diagrams

The following block diagrams are for Units available in Wired Remote I/O

Systems.
C500 Master and Slave
Master
RS-485
PC Bus _| Common -rl;{lasrs]?on interface
interface controller RAM interface
C120, - >
C500,
C1000H,
or
System 110 DC-DC
2 H I
gP(lJJO?Jnit cPU ROM interface converter
Switches Indica-
tors
2-conductor
cable
Slave
Trans-
.PC /o Switches mission
interface interface RS-485
interface
Backplane
cPU System Work 110 DC-DC
ROM RAM interface converter
| &
v [ ]
Relay DIP .
output switch Indicators

\ i

22

i

RUN output



Block Diagrams

Section 3-1

C200H Master and Slave

Master
RS-485 DC-DC
interface converter
vy I: C200H,
Trans- C200HX,
mission CPU qur;eonr”y :I C200HG,
2- interface C200HE,
conductor or
cable ) »| C200H PC C200HS
Y Y interface CPU Unit
Work —1 Indicators
memory /0
interface
—™ Switches
Slave
| | RS-485 DC-DC
interface converter|
Yy
Trans- CPU System Data
mission memory memory C200H
interface Backplane
L) L) o] C200HPC [
Y Y interface
Work #  Indicators
memory I/0 . ?
interface Indicators
—@ Switches Power
RUN output R - section
==

Power supply

23
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Remote Interface and I/O Blocks

Remote Interface

P

24

1o Trans-
. i mission
interface Switches interface
1 1
System Work 110
CPU ROM RAM interface
| &
1] [ ]
_ |DC-DC Relay DIP .
> | converter [ output switch [* Indicators
Y
1/0 Block RUN output
® Relay interface

circuit

Protection

Indicators|

!

Power supply 12 or 24 VDC

RS-485
interface

110
devices



Unit Numbers and 1/0 Word Allocation Section 3-2

G72C Remote Terminal

Trans-
O - /O ¢ Switches mission
devices interface interface

RS-485
interface
System Work 110
CPU ROM RAM interface
[ 41
] [
Power supplyq 4 »| DC-DC Relay DIP :
12 or 24 VDC converter [ output switch [® Indicators
Y
RUN output
ALOOQ7-P Link Adapter
Fuse
5V —
1 g | AC power supply
oV — 100 to 240 VAC
™7
Code
! converter !
I LG
Line and frame
grounds
| Electri- | | FG
cal-optical =
converter q
- - (g S—
To other AL-007 —I |— To Wired Remote 1/0O Unit
Link Adapter or Remote Terminal
3-2  Unit Numbers and I/O Word Allocation
Basic Allocation 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 Sys-
tems.

25
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Terminator

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 I/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., Remote Terminals) are not deter-
mined as described above, but according to switch settings on the Units, as
described below.

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 or a Remote Terminal. The Master checks for a terminator immediately
upon power application. If the terminator is properly set, the other Units con-
nected to the I/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 dur-
ing actual operation.

3-2-1 C500 Masters

Setting Slave Unit Numbers
and Terminators

Setting Remote Terminal
Words

Word Multipliers in C1000H
and C2000H Systems

26

Because more than one Slave can be attached to each Master, Unit number
settings are necessary to distinguish the Slaves. Unit numbers 0 through 7
can be set for CL000H and C2000H, Slaves; unit numbers 0 and 1, for all
others. The Slave assigned unit number 0 is referred to as Slave #0; the
Slave assigned unit number 1, as Slave #1, etc. The same unit number can-
not be used on more than one Slave under the same Master. Setting unit
numbers other than those listed above will prevent Slave operation.

Set the Slave directly connected to a Master as Slave #0, the Slave con-
nected to Slave #0 as Slave #1, and so on. Setting unit numbers and a termi-
nator is necessary for every Master, even when only one Slave is connected.
Refer to Section 4 Switch Settings for details on setting procedures.

I/O Units can be mounted to Slave Racks in any location desired numbers are
automatically allocated left to right in the order the 1/0O Units are mounted.

A PC 1/0 word must be allocated for each Remote Terminal connected in the
System; words are not automatically allocated. Any word from 0 through 31
can be set in all Systems but C120 Systems, where words between 0 and 15
must be set.

In C1000H and C2000H Systems, words O through 127 are allocated by the
PC’s CPU Unit to enable use of up to 128 words even though actual word
settings are from 0 through 31. This is achieved by combining word settings
with word multipliers, which are explained next.

Because the C1000H and C2000H PCs can handle up to 2,048 points (or
128 words), words 32 to 127 of these PCs cannot be allocated without some
identification other than word settings. It is therefore necessary to assign
word multipliers to the Masters to which Remote Terminals are mounted and
identify the words with these multipliers as well. These numbers run from 0
through 3.

Word numbers, word settings, and word allocations are related as shown by
the following equation:

I/0 word allocation = (32 words x word multiplier) + (word set on Unit)
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For example, suppose word 28 is set on a Remote Terminal and word multi-
plier 2 is assigned to the Master of that Remote Terminal. The I/O word allo-
cated to the Remote Terminal, viewed from the PC, is computed as follows:

32 words x 2 + 28 words = word 92

A word multiplier is not assigned to a Master to which only Slaves are con-
nected because words will be automatically allocated to the 1/0 Units on
these Slaves. The I/O words assigned in Remote I/O Systems must not be
the same as the 1/0 words allocated elsewhere.

The same word multiplier can be assigned to more than one Master as long
as the word settings for the Units connected to the Masters are different, i.e.,
as long as the allocated words differ.

27
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Setting Word Multipliers

28

Set the word multipliers in a C1000H and C2000H System using the Pro-
gramming Console as shown below. Before setting word multipliers, set the
mode selector to PROGRAM. Word multipliers must be assigned only to the
Masters to which Remote Terminals are connected. Displays for word multi-
pliers are not displayed for Masters to which only Slaves are connected.

Initial clear all

— Register I/O table

Automatically checks I/O table.

The CPU Unit takes about 2 s
here.

Indicates word multiplier not yet speci-

fied.

Once the word has been specified

and entered with the WRITE key,

proceed to the next master.

| Continue registering word multipliers
| by entering them with the WRITE key.
L

When a word has already been registered, it
will be displayed. Press the WRITE key to
continue without changing it, or input a new
multiplier before the WRITE key to change it.

Appears when all word multipliers have
been registered, completing the operation.
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Meaning of Displays

1T L Requesting input of word multiplier.
Word multiplier not yet specified.

Master number (0 to 7)

Indicates a Master

1/0 slot number
Rack number

29
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/O Word Allocation Examples

The following examples show four possible Systems and the word allocations
for them. They do not show all possible connections or the maximum number
of Units possible for each System. Refer to Section 4-1 for the maximum
number of connectable Units.

Example 1: C500 with With two Slaves connected to one Master, the Slaves are set to unit numbers

Slaves

30

0 and 1. The order does not matter. The last Unit must be set as the termina-
tor. If only one Slave is connected, set it to unit number O and as the termina-
tor. Words are automatically allocated for all I/O Units.

Masters
CPU Rack
Slave Rack
D) [ L [ ]
LI R I | LI R I |
[ R I | L R B |
Vo Set to ]
‘4 -~ =--16pts.= = = = IR7 : ' 4 = -. 32pts.- = - = IR18&19
: "o Unit #0. : -
, Vs - - -32pts.- - - -IR5&6 , ' ----32pts----IR16&17
) )
L 64pts.- - - - IR1,2,3,&4 't - - -. l6pts.- - == IR15
1 1
R 16pts.= = = = IRO - IR14
°
Slave Rack
[ [
"o Expansion /0O Vo
v Rack Slet\J/e_S;f V100 = 32pts- = = - IR24&25
" to Unit . [
v . » Set as ter- poror oo 18pss - - - RZS
: - ==--.16pts.=- = = = IR minator. : | == =--16pts.- = = = IR22
----- 32pts. - - - - IR26&27 ' '_____'mpts_____ R 21
1
[ 16pts.- = = = IR20
°
Slave Rack
. [ [
Slave M
Set to Unit #0. Lo
Set as terminator. Vo
1 1
SRR 16pis. - = - - IR13
1
Vormmmes 16pts.= = = = IR12
b e eem- - 64pts. = = = = IR8,9,610,&11
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Example 2: C500 with

Remote Terminals

Master

Because the I/O Units are allocated words starting at the lower end (word
00), duplication can be avoided by starting Remote Terminal words from the
upper end, i.e., from 31 in all Systems except C120 Systems, where it is best
to start word settings backward from 15. Do not set words that are already
being used for other I/O points.

......

CPU Rack

16 pts. =
32 pts. =

IR7
IR5&6
IR1,23,&4
IRO

Remote Terminal

IR 30

[Sosccssccsocescecy)

Remote Terminal
IR 31

!

Set as terminator

31
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Example 3: C500 with Here, as in Example 2, word duplication can be avoided by setting Remote
Slaves and Remote Terminal words starting from the upper end.
Terminals
Master Slave #0
Slave Rack

e CPU Rack e

[} L} [} L}

(L I ] (L I ]

, 14 === 16pts.- - - = IR7 V14 o--- 32pts.- - - - IR12&13

: : L. 32pts.- - - - IR5&6 : : '.---32,)15‘---- IR 10 & 11

[ Gapts. - - - - IR1,2,3,&7 [ 16pts. - - - - IRQ

) )

L 16pts.= = = = IRO R 16pts. = = = = IR8

Set to Unit #0

]uumuuum

TXITIIXTIIIOOT

Remote Terminal IR 30 Remote Terminal IR 31

Slave #1

| eem 16pts. = = - = IR19
)
.- --—- 16pts. = = = - IR18
L e e e = - 64pts. = = = = |R14,15,16 & 17

Set to Unit #1.
Set as terminator.

32
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Example 4: C1000H and Duplication can be avoided here too by starting Remote Terminal words from
C2000H with Slaves and the upper end. (See Example 2, above, for details.)

Remote Terminals

Do not set words that are being used for other 1/Os.

C1000H and C2000H CPU Rack
M Remote Terminal
[ — ]
;l nunnnmnmn )
Word IR eeeeceseseseses] SEr as terminator.
multiplier: O —
Set word: 31
' Allocated word:31
o Master 'L t- 3ps--- IR8&Y
R ' :. 160t R7
V. --- IR5 -- pts.- - -
MR 16 pts. Slave L R6
bl b-- teps oo R4 Set to Unit #0 --=- 16pts.- - -
: bL--- 32pts --- IR2&3
: L---- 16pts. --- IR1
Lee - 16pts. === IRO
C500 Ex-
pansion
I/0 Rack*
Master Vo L
(L v, ' - lepts. - - - IR 19 V- 16pts.- - - IR 22
1 1) [ ] ) ] )
V'V L gepis --- RIS : : L-- 16pts. - - - IR18 : L-- 16pts.- - - IR2L
L Lo- leps --- R4 Slave v | igps - - - R17 Lo-- 16pts - -~ IR20
Y ps Set_to ] pEs. pis.
Ll b--- 32ps --- RI2813 unit L ---- 16pts. - - - IR16 —— Slave
''Loo--- 16pts. --- IR1L #0. Set to Unit #1.
! R 10 Set as terminator.
C500
Expansion EHIIIIIIIIIIIIIIII ;l nunnnmnmn
1/0 Rack J| xrrrrrrro T J| yrrrrrrrrrTITIT
Remote Terminal Remote Terminal
Set as terminator.

e Word Allocated
vt Master multiplier; 2 Setwords:  words:
N 31 95
L 30 94
'

D
c IR 25
: L IR 24
IR 23
C500
Expansion L= ’
ALl ﬁ]mmmmml f| AL
Remote Terminal Remote Terminal
Set as terminator.
Word Allocated
o Master multiplier: 1 Setwords: ~ Words:
Vo 31 63
L 30 62
' ) )
] )
1
) )
Voo 16pts. ... IR28

X - .
VL. 16pts --- R2T7 *No word multiplier needed because no Remote Termi-

' nal is connected.
Lmmm - - 16 pts -=- IR26
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Unit Numbers and 1/0 Word Allocation Section 3-2

3-2-2 C200H Masters

I/0 Unit Word Allocations

Remote Terminal Words

Terminators

Master Unit Numbers

Master Designations on
C200H Slaves

34

I/O Units on C200H Slave Racks are allocated words according to the unit
number set on the Slave and the word assigned to the slot to which the 1/O
Unit is mounted. For example, if the Slave is Unit #0, words 50 through 59
are allocated to the Slave Rack. 1/O slots on the Rack would be, from left to
right, 50, 51, 52 ... 58, and 59. Slot words do not change even if an I/O Unit is
not mounted in every slot. Slot words not used on shorter Racks can be use
as work words. The following table shows the words allocated for each Slave
unit number. Note that the Slave will not operate if the same unit number is
set for more than one Slave or if a number not between 0 and 4 (inclusive) is
assigned. If an Expansion I/0O Rack is connected to a C200H Slave Rack via
I/O Connecting Cable, the Expansion I/O Rack will be automatically assigned
the words for the next unit number. Such unit numbers cannot be set on any
other Slave.

Unit number Words

0 50 through 59
60 through 69
70 through 79
80 through 89
90 through 99

NEIENES

Remote Terminals connected to C200H Masters are allocated words 200
through 231. The actual word numbers will be 200 greater than the numbers
set on the Remote Terminals.

The last Slave, Remote Terminal in each Master Subsystem must be set as
the terminator no matter how large the Subsystem is. Without a terminator
set for each Master Subsystem, the I1/O System and the PC will not operate,
and the END RS indicator on the PC will remain lit. If a Programming Con-
sole is mounted, the display will show that the CPU Unit is on standby.

C200H Masters must also be assigned unit numbers. These numbers deter-
mine response to error processing and AR area Error flags and Restart bits.
See 4-1 Remote I/O Units for unit number switch settings and 7-2 Error
Codes and Monitoring for details on error flags and restart bits.

C200H Masters must also be assigned Unit numbers. These numbers deter-
mine response to error processing and AR area error flags and restart bits.
See 4-1 Masters and Slaves for unit number switch settings and 7-2 Error
Codes and Monitoring for details on Error flags and Restart bits.

The Master to which a C200H Slave is connected must be designated on the
“type of Master” switch on each C200H Slave. See Section 4 for details on
switch settings.



Unit Numbers and 1/0 Word Allocation Section 3-2

Example 1: C200H Masters  This example System shows word allocations for two C200H Masters, one on

and Slaves the CPU Rack and one on an Expansion 1/0O Rack, and four of the maximum
possible five C200H Slaves. (The unallocated I/O words may be used as
work words.)

C200H
Master

C200H PC Slave Rack

Set to Unit #0 and
“C200H Master.”

L L | L L |

' . R4 1 ' ol R34
[T ] [T ]

1y ' v-- IR3 1y ' v-- IR53
vy ! vy !

Vv, t--- R2 1, t--- IR52
1 1

, b= === SettoUnit#0. , t-=-=-- IR51

C200H
Master

Set to Unit #1 and
“C200H Master.”

C200H Expansion I/O Rack

[
v Yo IR64
[T ]
vy ' Lo~ IR63
SE v
' Lt--- IR62
[ ! '
vy R , L---- Rl
[ ]
vl t-- RI3 L----- IR 60
' 1
' : L--- |IR12
' )
' = = = = Setto Unit#1.
L----- IR 10 -
Set to Unit #2,
“C200H
Master,” and as
terminator.
L}
et e IRT74
[T ]
1ty ' L-- RT3
vy !
Vv, b--- IRT72
L L---- R7T1
L----- IR 70
Slave Rack
CCCC O §Ce£é%gmt #3,
LI LI L] "
Master,” and as
| 2 terminator.
LI T T |
vt R84
(L |
1, ' L-- IR83
vy !
v, --- IR82
L L---- RRBL
L----- IR 80

35



Unit Numbers and 1/0 Word Allocation Section 3-2

Example 2: C200H Masters, This example System shows word allocations for two C200H Masters, one on

Slaves, and Extra the CPU Rack and one on an Expansion I/0 Rack, two of the maximum pos-

Expansion I/O Racks sible five C200H Slaves, and two extra Expansion 1/0O Racks. The extra Ex-
pansion I/O Racks are counted as two more Slaves in the maximum of five
and automatically allocated word for unit numbers. (The unallocated 1/O
words may be used as work words.)

C200H
Master C200H CPU Rack
Slave Rack
1
' IR 4 Set to Unit #0 and
' “C200H Master,”
' IR3 and as terminator.
' IR2
: Set to Unit #0.
L-=-=--- IRO
I/0 Connecting ___|
Cable
CCCC o .
FEEEE El] C200H Expansion
C200H . D 1/0 Rack
Master C200H Expansion I/0 Rack
Lt Res Automatically al-
Ly v located words for
v ' Lt-- IRB3 Unit #1.
1
4 . VLo~ RE2
' IR 14 L L---- R6L
)
' IR 13 L-=-=-=-- IR 60
: IR 12
: Set to Unit #1.
L-=-=--- IR 10 CCCC O
b Lol ol ol El] C200H Expansion
I I:l 1/10 Rack
LI I B T ) .
! . Automatically al-
: : ' : ‘- IROT4 located words for
"V : L-.- IRO73 Unit #2.
. VLo~ RO
L Le--- RO
L-=-=--- IR 070
Slave Rack
(I I I T #3
1 ' L. R84
S R 83 Set to Unit #2 and
L T T “C200H Master,”
v, t--- IRE2 and as terminator.
L L---- R81
L-=-=--- IR 80
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Unit Numbers and 1/0 Word Allocation Section 3-2

Example 3: C200H Masters
and Remote Terminals

This example Systems shows word allocations for one C200H Master, and
two of the maximum possible 32 Remote Terminals. As shown, the words
actually allocated to Remote Terminals connected in C200H Master Subsys-
tems are 200 higher than the settings. (Unallocated I/O words may be used
as work words.)

C200H
Master C200H CPU Rack

- IR4
- - IR3

- - =-- R1

———  Set to Unit #0 or Unit #1.

l— Set as terminator.

Remote Terminal Remote Terminal
Word setting: 0 Word setting: 31
Allocated word: 200 Allocated word: 231

3-2-3 Combined Systems

C200H Masters and C500
Slaves

C500 Slaves connected to C200H Masters must be counted as two Slaves in
counting the maximum possible Slaves connected to the Master. Each C500
Slave Rack is allocated the words shown in the following table. Word alloca-

tions overlap for consecutive unit numbers. Be sure that word allocations are
not duplicated. Note that unit number 4 cannot be designated. Words will be

allocated according to the C500 System, i.e., not according to slot words, but
left to right to actually mounted I/O Units. The total number of words used by
the Units mounted to a C500 Slave Rack must not exceed 20. Expansion I/O
Racks cannot be connected to C500 Slave Racks.

Unit number Allocated words
0 50 to 69
1 60 to 79
2 70 to 89
3 80 to 99
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Unit Numbers and 1/0 Word Allocation Section 3-2

Example

The following example shows the maximum number of C500 Slaves that can
be connected to a C200H Master. Note that a C200H Slave could be con-
nected to this System, either to another Master or in the present Master Sub-
system, to bring the total number of Slaves controlled by the PC to 5 (C500
Slaves count as 2).

C200H
Master

C500 Masters and C200H
Slaves
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C200H CPU Rack

C500 Slave

. . - - IR55
Set to Unit #0 or Unit #1.

No Unit mounted.

)
1
1
)
''L.-..- 3R2pts. --- IR53&54
'
L

)
)
)
IRO Set to '
Unit #0. '
1
' - == - 32pts. = -- IR51&52
)
Leeooo 16pts. = = = IR50

Set to Unit #2 and as
terminator.

When C200H Slaves are attached to C500 Masters mounted on a C-Series
PC, the normal limits for the number of various Units controllable from the PC
apply (see 2-1 Basic System). Here the type of Master setting on the C200H
Slaves must designate a Master other than C200H. Word allocations will be
according to the C500 System, i.e., not according to slot words, but left to
right to actually mounted 1/O Units. Special I/O Units cannot be mounted to
C200H Slave Racks connected to a C500 Master.



Setting Procedure Section 3-3

C1000H Example Restrictions placed on Systems combining C500 Masters and C200H Slaves
depend on the PC to which the Master(s) is mounted. Refer to 2-1 Basic Sys-
tem for details.

C500 Master

C1000H PC

C200H Slave

Set to Unit #0 and
to Master other

than C200H.
[ T L
Vo, 0 - R13
[ B I v ' '
Ve v - 16pts. - - - IR20 ..:I.--|R12
) '
Vo, L-- 16pts. - -- IR19 ::L---IRll
(L | ]
e .L----IRlo
l"'l.----lepts_--- IR8 [ IR9
L
P L W 16pts. === IR7
e
' : Leeeeaa 32pts. - -- IR5&6
]
i 64pts. - -- IR123&4
|
16pts. === IRO C200H Slave

Set to Unit #1, to
Master other than
C200H, and as ter-
————— minator.

&Caution When C200H Slave Racks are connected to Masters on PCs other than the
C200H/C200HS, all Output Units on these Slave Racks will be treated as having
at least 16 output points. disabling the Fuse-burnout and Alarm Detection Bits on
Units that normally provide them (e.g., C200H-OD411, C200H-OD213,
C200H-0OD214, and C200H-OA221).

When using the C200H Backplane for 10 slots as a remote 1/O Slave for the
CVM1/CV500/CV1000/CV2000, only the 8 slots from the left can be used; the
9th and 10th slots from the left cannot be used.

3-3  Setting Procedure

Set the Units in the following order. This procedure must be carried out
whenever Masters, Slaves, or Remote Terminals are added to the System.

1,2,3... 1. Turn off the power, set the unit numbers of the Slaves and check the last
I/0 word being used by the PC. For a C1000H or C2000H System, al-
ways set Slave unit numbers in order starting from number 0. (See
Maximum Number of Connectable Units under 2-1 Basic System.)

2. Set Remote Terminal words so that no words being used by the PC are
used again. Also, do not set more than the available number of words.
Doing so will result in an 1/O error.

3. Connect the 2-conductor cables starting from each Master and working
out to each Unit that will be a terminator. Be sure to connect positive to
positive, negative to negative.
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Setting Procedure

Section 3-3

40

Note

=

Set the terminator selector to the terminator setting for the last Unit for
each Master. Check to confirm that no intermediate Units have been
accidentally set as terminators.
Apply power to all Units except Masters in any convenient order. Apply
power to the Masters last. A terminator check will be automatically exe-
cuted when power is supplied to each Master. (All Slaves and Remote
Terminals turned on after their Master will be ignored in the terminator
check and will not be involved in System communications. Refer to 3-4
Delayed Activation of Slaves for an example program that activates Sys-
tem operation when a Slave is turned on.)
After the terminator check indicator(s) on the Master(s) goes out, enter
the 1/O table (see note 3) through the Programming Console and then
verify the I/O table. If a terminator is not found, CPU WAIT'G will be dis-
played on the Programming Console. Once the I/O table has been en-
tered, it is not necessary to reenter it each time power is turned on, un-
less there is a change in it.
After entering the 1/O table, specify the word multipliers if you are using
a C1000H and C2000H System. Word multipliers are not necessary in
other Systems.
Begin operation in RUN or MONITOR mode.
Once the I/O table has been generated, it is retained in the memory even
while power is turned off. If I/O table creation is not possible following
changes to C1000H and C2000H Systems, refer to 7-6 1/0O Table Creation
Problems.
If the System does not operate properly after following the above proce-
dure, refer to Section 5 Error Processing.
Although C200H PCs will operate properly even if an I/O table is not cre-
ated, creating one is highly recommended with a Remote I/O System to
enable error messages. If an I/O table is not created, all Slaves turned on
after their Master will be ignored in operations.
If the Remote I/O System configuration is changed, regenerate the table.
Once an I/O table has been created, operations will continue with only the
Slaves to which power is being supplied, and any Slave that was originally
turned off will be added to operations whenever it is turned on.

The following flowchart illustrates the above procedure.

Turn on power to all Slaves.

v

Turn on power to each Master (i.e., the PC).

v

@nator check performed (autom@

Create /O table.

v

Verify I/O table.

v

Start operation in RUN or MONITOR mode.




Delayed Activation of Slaves Section 3-4

Required Settings The following settings are required before operating the PC System.

Unit Settings

C500 Masters CONTINUE/STOP

C500 Slaves Unit number, terminator, output HOLD/STOP

C200H Masters | Unit number, CONTINUE/STOP

C200H Slaves | Unit number, terminator, output HOLD/STOP, type of Master

Remote Word, terminator, output HOLD/STOP
Terminals

3-4 Delayed Activation of Slaves

The following examples illustrate program sections that can be inserted to
start System operation when power to a Slave is turned on after its Master
has been turned on. Note, however, that the normal procedure, i.e., turning
on all Slaves before their Masters, must be followed when creating the I/O

table.
Example 1: Load Cutoff This program section is used when using ladder diagram programming for
(C500 PCs) C500 Systems, and can be inserted at the beginning of the program for nor-

mal Systems and at the beginning of the main program for high-speed Sys-
tems. When an /O verification error occurs using this program section, the
load is cut off and FALS(06) 00 is executed until the error is cleared.

Note All inputs will be refreshed for this program section.

6302 1 secclock

— | : DIFU(13) 3201 I

6110  (I/O verification error)
L
|

6015

lo

3200 3201
3200 3201
— | i} FALS(06) 00
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Delayed Activation of Slaves

Section 3-4

Example 2: IMP/JME
Programming (C1000H and
C2000H PCs)

42

The section of the following program between JMP and JME will not be exe-
cuted until the 1/O verification error is cleared (i.e., until all Slaves are turned
on). The initial and main programs will thus be executed only after all Slaves
have been turned on.

12800
Y4

Al

25310 (I/O verification error)
)4

<:Eg%gz:>

Al

12801
Y4

(C

Al

25313 (Normally ON)

: JMP(04) 01 I

—

12801

al

(C
pD)

25502 1 sec clock

: JME(05) 01 I

: DIFU(13) 12802 I

12803

_| |
|
25310 (I/O verification error)
L
|
12803 12802
12803 12802
I L ]l
| LAl

: FAL(06) 00 I

: END(01) I



Delayed Activation of Slaves Section 3-4

Example 4: IMP/JME The initialization and main programs in the following ladder diagram will not

Programming (C200H PCs)  pe executed until the remote 1/O error and 1/O verification error have been
cleared (i.e., until all Slaves have been turned on). Errors are cleared with
FAL(06) 00. The type of programming in this example is only effective after
an I/O table has been created.

04900
_“' : JMP(04) 01 I
TIM 000

— | : DIFU(13) 04902 I

(Normally ON)
25315 04902

Mer i [owone ]

(Normally ON)
25312 25310 (I/O verification error)
]

ey e T
: JME(05) 01 I

)

04900 [

_| : ) Initialization program '
)

o)

~ )

(C

(C
D)

25313 (Normally ON)

—| : 04900

: JME(05) 03 I
04900
HF : FAL(06) 00 I
: JME(05) 03 I

12800
f 12801
TIM 000 #0100
25313
: 04900
I END(01) I
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Subsections 4-1 through 4-2 provide the names and functions of the indicators, switches, and selectors of Masters,

Slaves, and Remote Terminals.

SECTION 4
Unit Components and Switch Settings

4-1 Mastersand Slaves . ..o ot
4-1-1  CB00 MaStE . .t ottt e e e e
4-1-2  CB00 S AV . .ottt
4-1-3  C200H MaSter . oottt e e
4-1-4  C200H SlaVES ..ttt ittt e

4-2 Remote Terminal

46
46

50
51
53
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Masters and Slaves Section 4-1

4-1 Masters and Slaves
4-1-1 C500 Master

o Mounting Screw
I\/ Used to mount Master
to Rack

RM 201
 —

Indicators 1/0 bus connector

Used to connect Master
to Rack

9 — CONTINUE/STOP switch

JU

Test switch

:l_ Transmission

| terminals l () Mounting screw
A Used to mount Master to
— Expansion I/0 Rack

Indicators

TR/ERR Flashes during normal transmission.

Lights for transmission errors.

Goes out for CPU Unit errors (via watchdog timer moni-
toring) or when waiting for I/O table registration.

TEST OK Lights for normal endings to transmission line tests exe-
cuted via TEST switch.

Remains unlit for errors found in transmission line tests
executed via TEST switch.

END RS CHK Lit until terminator is found.

Flashes if more than one terminator is found. Refer to 7-7
Slave Unit Numbers with Multiple Terminator.

Goes out if one and only one terminator is found.

LINE ERR Lights for transmission line errors.

Remains unlit while transmission line remains normal.
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Masters and Slaves Section 4-1
Switches
TEST Pressed to test the transmission line when the PC is in PROGRAM mode. Test

is repeatedly performed while button is held down. This switch is also pressed
to clear transmission errors.

CONTINUE/STOP

Used to select whether or not transmission is to be STOP continued for trans-
mission errors or 1/O bus errors at Slaves.

CONTINUE/STOP Switch

A

CONTINUE

STOP

This switch is used to set either CONTINUE or STOP mode to designate re-
sponse to transmission errors. When a transmission error occurs, data trans-
mission to Slaves will continue in CONTINUE mode and stop in STOP mode.
Transmission errors for Masters include BCC errors, no-Slave-response er-
rors, and transmission line check errors.

CONTINUE Communications with Slaves continued for transmission er-
rors. Normal operation continued after error cleared.
STOP Communications with Slaves discontinued for transmission

errors. Refer to Section 5 Error Processing for recovery proce-
dure.

a7




Masters and Slaves Section 4-1

4-1-2 C500 Slave

Mounting screw
Used to mount Slave
to Backplane.

RT 201

Indicators

Slave connector
Used to connect Slave
to Backplane.

o E— Switch Cover

) o |
B monmeser .
0
!

:'_ RUN Output

ON while PCisinRUNor |
MONITOR mode and no ]
transmission error exists; (> Mounting screw
otherwise, OFF. Used to mount slave to

Backplane.

Indicators

TR/ERR Flashes during normal transmission.

Lights when on standby or for transmission errors.

Goes out for CPU Unit errors (via watchdog timer monitoring).

ERR Lights for 1/O bus errors at Slave or when PC detects discrepancy
in inputs and outputs connected to Slave.

Remains unlit during normal Slave 1/O operation.
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Masters and Slaves Section 4-1

Remove the switch cover to access the DIP switch and terminator switch. Set
these as shown on the following. Setting the terminator switch to ON sets the
termination resistance.

RT 201
L |

(m_
-
(m B

SW 1 I:.Z T

©)
SW 2
RS 485
ON Terminator Switch
H ON (up): Terminator
OFF OFF (down): All other Slaves
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Masters and Slaves

Section 4-1

Pins 1 to 3: Unit Number

Unit no. Pin settings

Pin 1 Pin 2 Pin 3
0 OFF OFF OFF
1 ON OFF OFF
2 OFF ON OFF
3 ON ON OFF
4 OFF OFF ON
5 ON OFF ON
6 OFF ON ON
7 ON ON ON

Note Unit numbers 0 through 7 are used in C1000H and C2000H Systems. Use
numbers 0 and 2 or numbers 1 and 3 for C500 Slaves attached to a C200H
Master (to prevent overlapping word assignments). All other PC Systems use
only unit numbers 0 and 1.

Pin 4: Output HOLD/STOP Mode

OFF: STOP mode

All output words set to OFF for transmission errors.

ON: HOLD mode

All output words retain status transmission errors.

Transmission errors for Slaves include errors in data from the Master and
no-data errors. Note that HOLD mode is not effective for all errors detected

by the CPU Unit.

4-1-3 C200H Master

—_—
o ]

50

:‘Tll Machine
Lﬂ! No.

I

XMT/
RCV

Indicators

ERROR

Unit number switch

RS485

}i Transmission line terminals




Masters and Slaves Section 4-1
Indicators

LINE ERROR Lights for transmission line errors. Remains unlit while transmission line remains normal.

XMT/RCT Setting of 0 or 1 on unit number switch Flashes when any of the Slaves or Remote Terminals in
the Master Subsystem are transmitting normally. Goes
out if all Slaves and Remote Terminals are abnormal or
for errors occurring in the CPU Unit refresh cycle.

Setting of 2 or 3 on unit number switch Goes out if an error occurs in any Slave or Remote Termi-
nal transmitting data or for errors occurring in the CPU Unit
refresh cycle. All transmissions will be stopped when this
indicator goes out.

ERROR Lights if an error occurs in any Slave or Remote Terminal transmitting data or for errors occurring in the

refresh cycle. Remains unlit as long as all Slaves and Remote Terminals transmitting data are normal.

END RS Lights at the beginning of operation until a terminator is detected. Flashes if more than one terminator

is found. Refer to 7-7 Slave Unit Numbers with Multiple Terminator.

Switches and Selectors

Unit Number
(“Machine No.")
mission error occurs.

Set to 0 or 2 to set Unit #0; 1 or 3 to set Unit #1. If 0 or 1 is used, transmission will continue even if a
transmission error occurs. If 2 or 3 is used, transmission to all Slaves will be interrupted if a trans-

The only setting necessary for C200H Masters is the unit number. Power to
the PC must be turned off when setting Master unit numbers. The unit num-
ber determines AR area Error flags and Restart bits (see 7-2 Error Codes

and Monitoring).

4-1-4 C200H Slaves

Two models of C200H Slave are available: C200H-RT201 and
C200H-RT202. They differ only in the power supply. The C200H-RT201 is
switchable between 100/110 VAC and 200/220 VAC; the C200H-RT202 uses
24 VDC. Indicators and switches are the same for both. The RT201 is shown

below.

RT 201

ERROR 1

Switch cover ®
Remove to access DIP
switch and terminator selec-
tor.

C200H

RS485
+

L

RUN XMT/RCV
ERROR2

PROGRAMMABLE CONTROLLER *%&°

POWER O
A
100-240 {
VAC

OmRoON ‘&2 I:

Power supply
fuse

Power supply terminals

24 VDC
03A
ouTPuT

=

Transmission
terminals
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Masters and Slaves Section 4-1

Indicators C200H Slaves indicators function together to show the status of the System.
The RUN indicator is controlled by the mode setting on the CPU Unit.
XMT/RCV | ERROR1 | ERROR2 RUN Status Meaning
not lit not lit not lit not lit System not started or pow- | Master is still testing System or power off.
er off. Power has not yet been turned on.
flash not lit not lit Normal transmission Normal transmissions are occurring be-
tween Slave and Master.
lit --- not lit Transmission error Error has occurred in transmissions with
Master.
lit lit not lit I/O bus error Error has occurred in /0 bus connecting
Slaves to 1/O Units.
flash flash lit I/O verification error An 1/0O Unit configuration of Slave Rack
has changed.
flash lit lit not lit 1/O setting error An 1/O Unit designation on the Slave Rack
is wrong.
flash lit flash Expansion 1/0 Rack miss- | An Expansion I/O Rack connected to the
ing. Slave Rack with /0O Connecting Cable

cannot be confirmed by the PC.

C200H Slave Switches The DIP switch and terminator selectors are accessed by removing the
switch cover on the front of the Slave. Use a regular screwdriver to open the
cover if necessary. Always be sure that the PC and Slave power are turned
off before setting the switches.

Terminator Selector

Terminator
(Termination resistance ON)

Terminator Setting

Not terminator
(Termination resistance OFF)

DIP Switch
Q -
-0
~
«
~l0
-l
-l
Pins 1 through 3: Unit Number
Unit number* [Pin 1 2 3
0 OFF OFF OFF
1 OFF OFF ON
2 OFF ON OFF
3 OFF ON ON
4 ON OFF OFF
5 ON OFF ON
6 ON ON OFF
7 ON ON ON

*Unit numbers 0 and 1 can be set for C120 and C500 Systems; unit numbers
0 through 4 for C200H Systems; and 0 through 7 for C1000H and C2000H
Systems.
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Remote Terminal

Section 4-2

Pin 4: Type of Master

ON Master other than C200H
OFF C200H Master

Pin 5: Output HOLD/STOP Mode

Pin 6:

ON HOLD mode, i.e, all output words retain status in for transmission errors.

OFF STOP mode, i.e., all output words set to OFF for transmission errors.

Pin 6 should always be set to OFF.

4-2 Remote Terminal

The procedure for setting the switches in the Remote Interface is exactly the
same as in the Remote Terminals. Only a Remote Interface is shown below.

Transmission line terminals

L=

+
OMRON
G71-0OD16
REMOTE TERMINAL
24VDC
1/0 Block
@ POWER connector
Indicators ~
(@) TR/ERROR je s =
) 4
Switch cover
N DIN Rail hook

RUN output — ON while PC is in RUN or MONITOR
mode and no transmission error exists; otherwise, OFF

Indicators
POWER Lit when power is supplied and Remote Terminal is operational.Not lit for power irregularities.
TR/ERROR Flashes during normal transmission. Lights when on standby or for transmission errors. Goes out for
CPU Unit errors (via watchdog timer monitoring).
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Remote Terminal Section 4-2

Switches Remove the switch cover to access the DIP switch and terminator switch. Set
these as shown below. The switch cover is in a slightly different position on
G72C Remote Terminals.

N

35 D o | ©
+ _ L_JcH L

OmRoN
G71-OD16
24VDC
(@ POWER
Pins1to 6 (@ TR/ERROR X
W
-
-~
-
(m
-
=z
o
L n ON (right): Terminator
OFF ON OFF (left): All others
Pins 1to 5: Word Setting Word numbers are computed as binary numbers with pins 1 through 5 repre-

senting the one’s place though the 16's place. For example, turning on all five
pins would set word 31, i.e.,290+21+22+23+24=1+2+4+8+16=31.
Pin 5 must be set OFF for all Remote Terminals, in C120 Systems, i.e., the
highest word that can be set is 15.

The word actually allocated to a Remote Terminal depends on the PC that
controls it and is computed as shown in the following table.

PC Allocated word
C120 and C500 Same as switch setting
C1000H and C2000H 32 x word multiplier of Master + switch setting
C200H Switch setting + 200
Pin 6: Output HOLD/STOP Mode
OFF: STOP mode All output words set to OFF for transmission errors.
ON: HOLD mode All output words retain status for transmission errors.

Transmission errors for Remote Terminals are the same as those for Slaves.



This section explains how to install Wired 1/0 Systems and includes information on dimensions, differences between

SECTION 5
System I nstallation

some of the Units, and wiring.
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Dimensions Section 5-1
5-1 Dimensions
5-1-1 Masters and Slaves
C500 Master (Unit: mm)
117
345 QP f—
== ©
|
|
() ®
|
N - - 250
|
®
|
E ||
g i
— ®
C500 Slave (Unit: mm)
I 1o s PE—
34.5 D —-I
== ©
|
L |
®
|
~ - - 250
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Dimensions

Section 5-1

C200H Master (Unit: mm)

C200H Slave (Unit: mm)

130

C200H Racks

138

C200H Racks provide either 3, 5, 8, or 10 slots and are used to mount the
C200H PC (CPU Racks), Slaves and other Units (Slave Racks), or other

117 »l
< 35 - 100.5 J
I ]u J - '
u — )
1]
H alE
: Rack
o
b
\f‘-];.;— Rack

il :

— :

ﬂ — E

112

117

Units without a Slave (Expansion I/O Racks). The appearance and parts of
the Rack are shown below. Rack and Slave model numbers are as follows:

C200H Slaves

100 to 120/200 to 240 VAC
(switchable)

C200H-RT201

24VvVDC C200H-RT202
Racks 3 slots C200H-BC031-V2
5 slots C200H-BC051-Vv2
8 slots C200H-BC081-Vv2
10 slots C200H-BC101-v2
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Dimensions Section 5-1

C200H Rack (Unit: mm) Dimensions for mounting holes in the following diagram have 0.2 mm toler-
ances.
M4 screw
B e e e[ T
] O L —
OoOo|jo|jo|jo|ja|.a Eﬂ oo
130 118 : : = 135
v B — B — B — B — B — R — E — ) - |
e A - - 117
i 145 >
B >

Rack Lengths A B
C200H-BC031-V2 246 260
C200H-BC051-V2 316 340
C200H-BC081-V2 421 435
C200H-BC101-V2 491 505

5-1-2 Remote Interface (Unit: mm)

ﬂ !D O 3 M
=
g d _135.3
85

—

Y

®

I
-
Y
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Dimensions Section 5-1

5-1-3 I/0O Blocks

Input Block (Unit: mm)

~— 32.5

Output Block (Unit: mm)

182 68
[
I;q i

5-1-4  G72C Remote Terminals (Unit: mm)

182

170 M4 screws
[ I ® = ==
85 75 ® —_———

0OOPOOOOOOOOOGOO | 115 screws
| Blojoje[elelols/elofe[o[elselole] |
EEEEREEENEBOREEHE
7
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Differentiating Units Section 5-2

5-1-5 Link Adapters

N & EEEELE _

130 _1__8 8
10 7
/k ) I

63— ™

Mounting hole
dimensions

—> 45

NI

135
150 = 40— ™
165
Power Supply Wiring Use thick cables (1.25 mm2 min.) to prevent against voltage drops.

Precautions
M4 self-rising terminals screws are used for the terminal block. When wiring
to the terminal block, use crimp terminals for M4 screws. Do not connect
stranded wires directly to the terminal block.

Tighten the screws on the terminal block to a torque of 1.2 N e m.

5-2  Differentiating Units

Nameplate, LED, and relay case colors are used to differentiate between In-
put and Output Blocks and between AC and DC Input Blocks as shown in the
following table.

--- Nameplate LEDs Relay Case
Input Blocks (DC) Red Green Green

(AC) Red Red Red
Output Block (DC) Yellow Green Clear

I/O Block nameplates are color matched with PC I/O Units.

LED positions and relay orientation also differ between Input and Output
Blocks and can be used to differentiate between them. Relays are also posi-
tioned to assist in following signal flow.
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/O Block Connections Section 5-3

5-3 I/0O Block Connections

Input Block

Relay hooks

1/O slim relays

Remote Interface
connector

—  LEDs

Nameplate (red) (green for DC Terminals,

red for AC Terminals)
. : ol1|2|3|4|5|6|7|8|9|10|12|12[13]|14]|15
Power terminal —|
| [cojci|c2|cs|calcs|ce|cT|cs|c|ciolcii|c12|c13[c14(|Cl5
I %
" DIN Rail hooks
Unused terminal Input terminals

Internal Connections
G7TC-ID16 (for DC input)
+ —

i s
CEEREREBEEELELELELEE

|

PRERREPPEE
ONOURWNRPRONOUANWNR

IHHKIHHHHHHHHHKI[T—O

FA A L R L s L e

CO 0Cl 1C2 2C3 3C4 4C5 5C6 6C7 7C8 8C9 9Cl1010Cll1l C1212C1313 C1414 C1515
G7TC-IA16 (for AC input)
+

PEIERS e
dE R R P L LR R R

|

IHHHHHHHK1HHHH\IIT—O

A A L s L

CO 0Cl1 1C2 2C3 3C4 4C5 5C6 6C7 7C8 8C9 9C1010C1111C1212C1313 C1414 C1515
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Mounting and Wiring Precautions Section 5-4

Output Block

Remote

Terminal connector

Nameplate (yellow)

Power terminals

ODO0OO0DODODODODODODODOOOOOOC@T— LEDs
(green)
1/0 slim
relays
o|l1|2|3|4|5|6|7|8|9|10]|11|12|13]|14]15
| co|ci|c2|c3|calcs|ce|c7|cs|co|cio|cii|ci2|ci3|ci4|cis
7 T
Unused terminal ;
DIN Rail hooks Relay hooks

Output terminals

Internal Connections

5-4

G7TC-OC16

9 Output relays
o — | G7T-112S
20

ONOUTBRWNPE

LI

CO 0Cl1 1C2 2C3 3C4 4C5 5C6 6C7 7C8 8C9 9C1010C1111C1212 C1313 C1414 C1515

Mounting and Wiring Precautions

Mounting Remote Interface Remote Interface and 1/O Blocks are generally mounted to DIN Rail using
and I/O Blocks

62

two End Plates (model number PFP-M). Four short bars are provided for
common points. Output capacity limits the number of common point to four.
For outputs, do not connect the same terminal to more than one other
terminal. Input terminals can be connected to more than one other terminal
as necessary.

Press firmly on the front of relays until the hooks are completely engaged.
Improper engagement can cause errors or overheating.

Unlabeled terminals have no electrical connections; use them for repeater
terminals.



Mounting and Wiring Precautions Section 5-4

C500 Remote I/O Units

C500 Expansion
I/0 Rack

|

C500 Slave

A Master and a Slave cannot be mounted to the same Rack

C500 Master

C500 Slave

A CPU Rack cannot be connected directly to a Slave Rack; i.e., any Slave
Rack containing a Slave must be connected through the Slave. An Expan-
sion I/O Rack cannot be connected to a Slave Rack.

CPU Rack

Slave Raci

,_
-

L

. -
Expansion

1/0 Rack
I |

C200H Remote I/O Units
1,2,3... 1. Do not mountthe C200H Master to either of the rightmost two slots on

the CPU Rack. Doing so will prevent mounting devices directly to the
CPU Unit.

2. Do not mount the C200H Master to a Slave Rack or to an Expansion 1/O
Rack connected to a Slave Rack.

3. Slaves must be connected directly to the Master or another Slave. Do
not connect the Slave Rack with 1/0O Connecting Cable.

4. Special /0O Units cannot be used on C200H Slave Rack connected to
any Master other than a C200H Master.
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Wiring

Section 5-5

5-5  Wiring

Transmission Lines

1,2, 3.

Mas

ters, Slaves and Remote Interfaces are connected using 2-conductor

cable in the manner shown below.

Master

i Slave i Slave

L,
IIg[:l
=
O
Q

Remote Interface

() I/0 Block
:l IR
I

e

Terminator switch ON

wnN

S

Terminator switch OFF  Terminator switch OFF

All 2-conductor cable used for connections must be 0.75 mm VCTF (vi-
nyl cabtire fiber cable).

Connect positive to positive, negative to negative.

Do not wire a Master directly to more than one other Unit; i.e., start wir-
ing at each Master and continue in order through the last Unit at the
other end of each line.

Set the last Unit as the terminator.

Do not branch the wiring at a Slave; i.e., wire a Slave in series to a
maximum of two other Units, one before it and one following it.

The total cable length must be 200 meters or less from each Master to
its terminator.

Do not run transmission lines parallel to or in the vicinity of high-voltage
or high-current lines. (Running transmission lines with normal /O lines
or normal power lines presents no problem.)

RS-485 interfaces are used for transmission lines, as shown below.

Transmission
terminals

120Q $ h

r)Q% //®f

<)

-~

120€2

%V

<
o@ ,@c 1l ;I>

Master

Slave (Terminator switch OFF)

®f\ K\G)
_/\/\/\’_:?/

I+

Slave (Terminator switch ON)




Wiring

Section 5-5

C200H Slave Connectors

C200H-RT201

Fuse

C200H Slaves use a 2-piece connector. When attaching this connector, press
down firmly until you hear it lock into place, and then confirm that the lock
lever is in place. The connectors are wired as shown below.

AC input

Voltage switch
Shorted: 100V

OMRON %2
CONTROLLER 2??55&”[
G |u|
« ofe]

24VDC
03A
OUTPUT

AC Power Supply Wiring
Precautions

&Caution

®
&
®
®_ Open: 200V
- ® J’ LG
® @) GR} ’
"L ® ®24VDC tput
outpu
L 1® 03A
—®
?\ ® RUN output
Terminals
M3.5

— i
:@j{ 7

Power supplied at either 100 to 120 VDC
or 200 to 240 VDC

Use enclosed device to short for 100-V
power supply. When using 200-V power
supply, verify that circuit is open.

Connect to independent ground to reduce
noise interference and prevent shock.

Connect to independent ground to pre-
vent shock.

Use to power DC Input Units. Use a sepa-
rate power supply if exceeding 3.0 A. If
3.0 Ais exceeded, PC may detect error
and stop operation.

ON in RUN mode. Use for accessing sig-
nals from PC in RUN mode.

* The LG and GR terminals are
connected internally.

3 max.

Use thick cables (1.25 mm2 min.) to prevent against voltage drops.

M3.5 self-rising terminals screws are used for the terminal block. When wir-
ing to the terminal block, use round crimp terminals with the M3.5 screws. Do
not connect stranded wires directly to the terminal block.

Tighten the screws on the terminal block of the AC Power Supply Unit to a torque
of 0.8 N e m. Loose screws may result in short-circuiting, malfunction, or burning.
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Wiring

Section 5-5

C200H-RT202

Fuse
®F—©
® T 24 VDC Use a 24-VDC power supply.
- @[ ne
®| ne
OMmRON
CONTROLLER  “&é&°
@ _nL Connect to independent ground to reduce
® LG noise interference and prevent shock.
*
é‘) GR Connect to independent ground to
) NC prevent shock.
_ ®| nNc
g ® ON while the system is operating.
‘ RUN output
—® |
* The LG and GR terminals are
connected internally.
Terminals
M3.5 3 max.
| | y l I
icdiE —
1 1 l
Power Supply Wiring Use thick cables (1.25 mm2 min.) to prevent against voltage drops.

Precautions

M3.5 self-rising terminals screws are used for the terminal block. When wir-
ing to the terminal block, use crimp terminals for M3.5 screws. Do not con-
nect stranded wires directly to the terminal block.

Tighten the screws on the terminal block to a torque of 0.8 N e m.
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Wiring Section 5-5

Wiring I/O Blocks

Wire 1/0 Blocks according to the following diagrams. Wire to either one
power supply or several power supplies according to Unit specifications.

Input Blocks

+ 5 6 7 8 9 10| 11|12 13| 14| 15 12 VDC,

1 @ 24voe
- co | c1 | c2 | c3|ca|cs | ce | c7 | cs | co|cio|cu|ciz|ci3|cis|cis 100 VAGC or

200 VAC

24VDC or 12 VDC

Output Blocks

IROrOTOTOrOT DT DD

N
L ™ Acorbc
- Cco C1 c2 C3 C4 C5 C6 Cc7 C8 c9 C10 Cl1 C12 C13 C14 C15
24 VDC or 12 VDC
Power Supply Both Output and Input Blocks must be provided with an external power sup-

ply. (They do not contain built-in power supplies.) For Output Blocks, the re-
lay drive power supply must be connected to the positive and negative termi-
nals. On the load side (points 0 through 15), power supplies must be pro-
vided to drive the loads. For Input Blocks, power must be connected to the
positive and negative terminals, and the relay drive power supply must be
provided to individual input points (points O through 15).

Use the connecting cable to supply power from each 1/O Block power termi-

nal to its Remote Interface. Do not supply power to the 1/O Block until it has
been connected to its Remote Interface.
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Wiring Section 5-5

G72C Remote Terminals
The following examples show various wiring possibilities for G72C Remote

Terminals.
Input Terminals
Three-wire Two-wire
® @ @ o———
+ - +
® @ @ 0
]
| | |
+ Output — + Output — + Output — + Output —
Sensor 1 Sensor 2 Sensor 1 Sensor 2

Output Terminals When connecting outputs to logic external circuits, the external circuits must

be designed to be compatible with the output specifications of the Output Ter-
minal (pull-up resistance: 4.3 kQ; residual voltage: 1.2 V).

Normal Loads Logic Circuits

0O O 0 O~
+
O (@] -
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SECTION 6
/O Response Times

This section provide details on response time computations for different Wired I/O Systems.

6-1  INtrOdUCHION . ... o i e 70
B-2  CB00 Sy EMS . o oottt e 70
6-3 CI1000H and C2000H SYStemMS . . . . oottt e e e e e e 71
6-4 C200H SYStamMS ..ottt ittt e e 72
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C500 Systems

Section 6-2

6-1 Introduction

&Caution

The time required to produce a programmed output to an input within a Re-
mote I/O System varies with the scan time of the PC, the transmission time of
the Remote I/O 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 sub-
section. Calculations assume that both the input and the output are located
on Slave Racks in a Remote 1/0O 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 processing occurs during the PC scan, particular that inputs will not
produce programmed-actions until the program has been execution.

Input Output
I L
I O

Noise may increase 1/O delays.

6-2 C500 Systems

Remote I/O Transmission
Times

Minimum I/O Response
Times

Maximum I/O Response
Times

70

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

The remote /O transmission time is computed as follows:

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

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

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 pro-
gram before the output is made.

Time = Input ON delay + scan time + (Trr or Tt7) + output ON delay

The maximum response time occurs when the input just misses both the first
remote I/O transmission and the program execution portion of the scan,
meaning 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 Or T7T) + Output
ON delay



C1000H and C2000H Systems Section 6-3

Example Computations

Transmission Time for
Remote I/O Errors

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. Because
there is only one Slave, Trm and Trr are the same.

Trr 14+ (0.2x4)=2.2ms
Trm = 2.2ms
Minimum 1/O Response Time

Time = 10ms+20ms+2.2ms+ 10 ms
42.2 ms
Maximum I/O Response Time

Time = 10ms+ (20msx2) +(2.2msx2)+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 Remote Terminal, the
overall delay time would be increased by 5 ms for each Remote Terminal
connected to the same Master as the Remote Terminal where the error oc-
curred.

6-3 C1000H and C2000H Systems

Remote I/O Transmission
Times

Minimum I/O Response
Times

Maximum I/O Response
Times

With C1000H and C2000H Remote I/O Systems, both the scan time of the
PC and the transmission time required by the Remote 1/0 System need to be
considered in computing the 1/O response times.

The remote /O transmission time is computed as follows:

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

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

Where m = number of Remote Terminals

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 ex-
ecuted.

Time = Input ON delay + (scan time x 2) + (Trr or T7) + 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,

meaning 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 Or T7T) + OuUtput
ON delay
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C200H Systems

Section 6-4

Example Computations

Transmission Time for
Remote I/O Errors

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+(02x4)=22ms

Trv = 2.2ms

Minimum 1/O Response Time

Time = 10ms+20msx2+2.2ms+10ms

62.2 ms

Maximum I/O Response Time

Time 10ms+(20ms x 3) +(2.2msx2)+2.2ms + 10 ms

86.6 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 Remote Terminal, the
overall delay time would be increased by 5 ms for each Remote Terminal
connected to the same Master as the Remote Terminal where the error oc-
curred.

6-4 C200H Systems

Scan Time

Minimum I/O Response
Times

Maximum I/O Response
Times
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With C200H Remote 1/0O Systems, only the scan time of the PC needs to be
considered in computing the 1/0O response times as long as the remote I/O
transmission time is negligible and smaller than the scan time. The scan
time, however, is increased by the presence of the Remote 1/0 System

The scan time for Remote I/O 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 +
(number of 16-pt. Units controlled through Master x 2)) + o

Where,
o = 200 ps x number of words used by Special I/0 Units

A more detailed explanation of scan time operation and calculations is avail-
able in the C200H PC Operation Manuals.

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
executed.

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

execution portion of the scan, meaning that processing must wait for the next
transmission and then the next (i.e., the fourth) scan.

Time = Input ON delay + scan time x 4 + output ON delay



C200H Systems

Section 6-4

Example Computations

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 con-
nected to a Master and four words allocated on the Slave Rack.

Minimum 1/O Response Time

1I0ms+20ms x 3+ 10ms

Time
= 80 ms

Maximum I/O Response Time

10 ms+20 ms x4 + 10 ms

100 ms

Time
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SECTION 7
Error Processing

This section covers functions, procedures, and operationa differences that are relevant when errors occur in your system.
The table of Section 7-1 provides easy reference to indicator functions, error causes, and appropriate corrective measures.
Section 7-2 shows how to monitor errors through SR words and the Programming Console. The procedures used to locate
transmission errors are outlined in Section 7-3, while Section 7-4 provides two tables that illustrate operational differ-
ences when errors occur in CONTINUE and STOP modes. Finally, Section 7-5 gives three possible methods to achieve
system recovery for errorsin STOP mode.

T-1  SAf-DIagNOSIS . ..ot e 76
7-2  Error Codesand MONITONNG .. ..ottt e e 81
7-3  Locating TransmisSION ErrOrs ... ... i e e 91
7-4 CONTINUE and STOPMode Operation . . ... vov ettt e e 92
7-5 Recovery iNSTOPMOOE . ..o e e e e e e 95
7-6 /O TableCreation Problems .. ... ... it 95
7-7 Slave Unit Numberswith Multiple Terminators . .......... ... ... . ... 95

7-7-1  Applicable Products . . . ... .o 95

7-7-2  Notification Method for Multiple Terminators ............ ... ... ... ... 96
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Self-Diagnosis

Section 7-1

7-1  Self-Diagnosis

76

C-series systems have self-diagnostic features to aid in the event of error.
These features are divided into hardware diagnosis and system diagnosis. In
either case, the error message or FAL number is read through the Program-
ming Console. Some errors are also monitored by SR bits and can be pro-
grammed to indicate errors through external alarms. The SR bits can also be
programmed to stop PC operation in the event of specific errors.

Error Processing Charts are provided on the following pages. In these charts,
“——"indicates that the status of that LED is not relevant under the given
conditions. If operation is not possible for LED indications other than those
given, connect one Slave, then two Slaves, etc., checking operations after
connecting each Slave until the error is discovered. All LED indications listed
are for Units with errors.



Self-Diagnosis Section 7-1
Error Before Operation: C500 Masters and Slaves
Programming LEDs on Master LEDs on Remote Cause Correction
Console LEDs Slave Terminal LEDs
TR/ |TEST |END |LINE |TR/ |ERR |POWER |TR/
ERR | OK RS ERR [ERR ERR
CHK
CPU WAITING |[flash [ notlit |lit not lit | lit not lit | lit lit Terminator not set. | Set farthest Unit
from Master as
terminator.
Transmission line | Correct
broken or wired transmission line
incorrectly.
Slave and Remote | Reduce total
Terminal points number of points.
exceed 512.
not lit | not lit Power not Supply power to
supplied to Slave.
terminator Slave.
lit not lit | not lit not Power not Supply power to
lit supplied to Remote Terminal.
terminator Remote
Terminal.
flash | notlit | flash [ not lit | lit not lit | lit lit Multiple Set only one
terminators set. terminator for
Refer to 7-7 Slave | each Master.
Unit Numbers with
Multiple Termina-
tors.
lit not lit | not lit lit not lit | lit lit Transmission line | Correct
lit shorted. transmission line.
CPU WAITING (flash |notlit | --- not lit | lit not lit | lit lit Same unit number | Correct settings
or Nit or word set twice [ so same word is
on Slaves. not allocated
REMOTE /O twice.
ERR
lit not lit | --- not lit | lit lit lit lit Slave /O bus Check Slave, I/0
error. Units on Slave,
and Slave's Rack.
REMOTE I/O not not lit | not not lit | lit not lit | lit lit CPU Unit error in | Replace Master.
ERR lit lit Master.
or
VER ERR
/0 VER ERR not not lit | not not lit | lit not lit | lit lit 1/0 table not Check I/O table on
lit lit written or I/O table | Programming
inconsistency. Console and
(LEDs will go out | correct if
after TR/ERR LED | necessary. If I/O
on Master flashes | table verifies,
and terminator check all Slaves
LEDs are lit for not set as
several seconds.) |[terminators.
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Self-Diagnosis
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Non-fatal Errors

Programming LEDs on Master LEDs on Remote Cause Correction
Console LEDs Slave Terminal LEDs
TR/ |TEST |END |LINE |TR/ |ERR |POWER |TR/
ERR | OK RS ERR [ERR ERR
CHK
REMOTE 1/O lit not lit | lit not lit not lit | lit lit Transmission line | Correct
ERR lit broken. transmission line.
lit not lit | not not not not lit | not lit/lit | not CPU Unit errorin | Replace Slave or
lit lit lit lit Slave or Remote Remote Terminal.
Terminal.
lit not lit | --- not |lit lit lit lit Master or Slave Check Slave 1/0
lit 1/0 bus error. units on Slave and
Rack.
not not lit | not not lit not lit | lit lit CPU Unit errorin | Replace Master.
lit lit lit Master.
lit not lit | --- lit lit not lit | lit lit Transmission line | Correct
shorted. transmission line.
lit --- --- not |[not [notlit |--- --- Power not Supply power to
lit lit supplied to Slave. | Slave.
lit --- --- not |--- not lit not Power not Supply power to
lit lit supplied to Remote.
Remote Terminal.
I/O VER ERR flash | not lit | not not lit | flash | not lit | lit 1/0 Unit added to | Check /O table on
lit or removed from Programming
Master, Slave, or Console and
Remote Terminal. | correct if
necessary. If I/O
table is Ok,
correct 1/10
configuration.
flash | not lit | --- not lit litt lit lit Remote Terminal
Inot lit using same word
lit as PC. Same
Slave unit number
or same Remote
Terminal word
number set twice.
Fatal Errors
Programming LEDs on Master LEDs on Remote Cause Correction
Console LEDs Slave Terminal LEDs
TR/ |TEST |END |LINE |TR/ |ERR |POWER |TR/
ERR | OK RS ERR [ERR ERR
CHK
I/O SET ERR flash [not lit |--- not lit lit lit lit Input and Output | Check I/O table on
Nlit lit specifications are | Programming

incorrect for I/O
Units on Slave
Racks or for
Remote
Terminals.

Console and
correct if
necessary. If I/O
table is OK,
correct 1/0 Unit
configuration.
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C200H Remote I/O Systems
Item Program- C200H Master LEDs C200H Slave LEDs Cause Correction
ming
Console | XMT/ | Error | END |LINE [ XMT/ | Error | Error | RUN
Display |RCV RS ERR |RCV |1 2
Prior to Master not lit | not lit | not lit | not lit | --- - - - CPU Unit doesn't | Check mounting of Master;
system not detect the Master. | turn power back ON. If error
operation | detected Master not mount | cannot be cleared replace
properly or CPU Master.
Unit error.
CPU not lit | not it | lit not lit | --- - - - Slave power OFF | Turn on power to the Slaves
Waiting or I/O bus line and connected Units. Check
or broken. Termina- | transmission cables. Set the
tor not set. Unit farthest removed from
Remote Master as the terminator.
1/0 errors
not lit | lit lit not lit | --- lit lit not lit | Slave I/O bus Replace faulty unit.
error.
not lit | --- - not lit | Transmission Check transmission cables.
error in I/O bus.
lit - not lit | Transmission line | Check transmission cables.
shorted
not lit | flash | --- --- not lit | System Check unit numbers of I/0
configuration Units. Confirm that the
incorrect. same word number or unit
number is not allocated
twice. Check to see if the
maximum number of words
is not exceeded.
not lit | not lit | flash | not lit | --- - - not lit | Two or more Make sure only 1 Unit has
terminators have | been set as the terminator.
been designated.
Refer to 7-7
Slave Unit
Numbers with
Multiple
Terminators.
Too many | not lit | lit not lit | not lit | not lit | --- - not lit | Same word Check word multipliers and
1/0 points multiplier used for | correct any that are
more than one redundant
Master.
flash | notlit | not lit | lit flash | --- - not lit | Same unit Check AR 02 through AR
number assigned | 06 for the redundant unit
more than once. numbers and correct them.
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Item Program- C200H Master LEDs C200H Slave LEDs Cause Correction
min n-
solo gDigglay XMT/ | Error | END | LINE | XMT/ | Error | Error | RUN
RCV RS ERR [RCV |1 2
Remote Slave not flash | not not not not lit | not not not Slave not verified. | Check Slave Units and
/0 confirmed lit lit lit lit lit lit turn power back ON.
System Then, turn CPU Unit pow-
operation er supply back ON or re-
failure start Master.
Expansion flash | lit flash | --- Expansion 1/O Check 1/0O Connecting
1/0 Rack not Unit connected Cable connections. Check
confirmed via I/0 connecting | Expansion I/O Rack
cable not words and the system
recognized by configuration. If an 1/0O
CPU Unit. table is being used,
reference it on the
Programming Console,
and restore the system
configuration or recreate
the 1/0O table.
Remote Remote I/O flash/ | lit not not not lit | not not not 1/0O bus line break | Check optical fiber cable.
1/0O error | System lit lit lit lit lit lit or CPU Unit error. | If the cause is removed,
(after operation recovery will be automatic.
starting failure Otherwise replace unit.
system)
Transmis- not lit | lit not not 1/0O bus
sion error lit lit transmission line
break or error.
1/0 bus error flash | lit lit not Slave I/O bus er- | Check all Slaves and
lit ror. Slave Racks. Replace
faulty units.
110 flash | flash | lit I/0 Unit on Slave | Reference the I/O table on
verification Rack removed or | the Programming Con-
error added. sole, and reset I/O or rec-
reate the 1/O table.
1/0 setting flash | lit lit not Input and Output | Reference the 1/0O on the
error lit Units reversed on | Programming Console,
Slave Rack. and restore the 1/0 Unit
word allocations
Transmis- lit not lit | lit not not | Transmission line | Check transmission
sion error lit lit shorted. cables.

80

Note /O verification errors and I/O setting errors occur when an I/O table is used
or when the power supply to a Slave is turned off and I/O Unit settings are
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Error Codes and Monitoring Section 7-2

7-2  Error Codes and Monitoring

The following show how it is possible to monitor errors using SR words.

C120 Systems

Bitno.15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Word 59 O] O

/7 \ /

| Error Check bit

Remote I/O Error flag

g

Error Location Bits 8 to 15 Definition Bits4to 7 Definition

Master or Slave BO to B3 Indicates the 8 Indicates a failure
Master b_y mount- in the Master.
ing location. 0 Indicates a failure
BO is the leftmost in Slave #O0.
Master on the - -
Rack. 1 !ndlcates a failure

in Slave #1.

Remote Terminal 00to 31 Refers to the 0,1 _Indicates a failure
Remote Terminal in the Remote
word number. Terminal.

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 Units. This flag also turns ON for errors in optical Remote /0O Sub-
systems.
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C1000H and C2000H Systems

Bitno.15 14 13 12 11 10 9 8 7 6

Word 251

| Error Check bit

Remote I/O Error flag

Error Location Bits 8 to 15 Definition Bits 4to 7 Definition
Master or Slave BO to B7 The codes (Remote Oto7 Indicates a failure
Nos.) on the right are in Slaves #0 to #7.
assigned to Masters on
CPU or Expansion I/O
Rack from the least - -
significant word. 8 _Indlcates a failure
in Master.
Remote Terminal| 00 to 31 Indicates word 0,1 Multiplier O
_fl‘_o- of R(lamote 2,3 Multiplier 1
ermina 4,5 Multiplier 2
6,7 Multiplier 3

C200H Systems

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 Units.

The number of the word that is actually allocated to a Remote Terminal is
calculated using this formula:

Word no. = (Word no. listed in the above table) +
(Word Multiplier listed in the above table) x 32

Bitno.15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Word 251 oo
N / \ /
— Error Check bit
Remote I/O Error flag.

Error Location Bits 8 to 15 Definition Bits 4to 7 Definition

Master or Slave BO to B1 Indicates B + the Oto 4 Indicates the unit
unit number of the number of the Slave.
Master.

Remote Terminal 00 to 31 Indicates words Oorl Either indicate the
no. set on Remote Remote Terminal.
Terminal.
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Error Codes and SR/AR
Bits

Master Error Flags and
Restart Bits

Unit Number and Word
Error Information Before
Operation

Slaves

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 a Remote 1/0O Slave Unit or Remote Terminal.
When a remote I/O error has occurred, bit 25312 also turns ON.

Whenever an error listed in the C200H table under 7-1 Self-Diagnosis oc-
curs, error information can be accessed in the following SR and AR bits and

words.

Word/bit

Information

AR 0014/0015

Unit number of Master with error.

AR 02

Unit number of Slave with error at beginning

of operations

AR 03 to AR 06

Word number of Remote Terminal with error
at beginning of operations.

SR 251

Unit number or word number of unit with error
after beginning of operations.

Error flags and Restart bits for Masters are listed below. Restart bits can be
turned ON and then OFF to restart a Master after first removing the cause of

the error. Error flags are ON when an error has occurred.

Bit Function

AR 0014 Master #1 Error flag
AR 0015 Master #0 Error flag
AR 0114 Master #1 Restart bit
AR 0115 Master #0 Restart bit

The following bits can be used for error processing and debugging when es-
tablishing a new system.

The following Error flags will be turned on when the same unit number has

been set for two different Slaves.

Bit Function

AR 0200 Unit #0 Error flag
AR 0201 Unit #1 Error flag
AR 0202 Unit #2 Error flag
AR 0203 Unit #3 Error flag
AR 0204 Unit #4 Error flag
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Remote Terminals

The following error flags (both bits) will be turned on when the same word
has been allocated for two different Remote Terminals.

Bit

Function

AR 0300/0301

Error flags for Terminal set to word 0

AR 0302/0303

Error flags for Terminal set to word 1

AR 0304/0305

Error flags for Terminal set to word 2

AR 0306/0307

Error flags for Terminal set to word 3

AR 0308/0309

Error flags for Terminal set to word 4

AR 0310/0311

Error flags for Terminal set to word 5

AR 0312/0313

Error flags for Terminal set to word 6

AR 0314/0315

Error flags for Terminal set to word 7

AR 0400/0401

Error flags for Terminal set to word 8

AR 0402/0403

Error flags for Terminal set to word 9

AR 0404/0405

Error flags for Terminal set to word 10

AR 0406/0407

Error flags for Terminal set to word 11

AR 0408/0409

Error flags for Terminal set to word 12

AR 0410/0411

Error flags for Terminal set to word 13

AR 0412/0413

Error flags for Terminal set to word 14

AR 0414/0415

Error flags for Terminal set to word 15

AR 0500/0501

Error flags for Terminal set to word 16

AR 0502/0503

Error flags for Terminal set to word 17

AR 0504/0505

Error flags for Terminal set to word 18

AR 0506/0507

Error flags for Terminal set to word 19

AR 0508/0509

Error flags for Terminal set to word 20

AR 0510/0511

Error flags for Terminal set to word 21

AR 0512/0513

Error flags for Terminal set to word 22

AR 0514/0515

Error flags for Terminal set to word 23

AR 0600/0601

Error flags for Terminal set to word 24

AR 0602/0603

Error flags for Terminal set to word 25

AR 0604/0605

Error flags for Terminal set to word 26

AR 0606/0607

Error flags for Terminal set to word 27

AR 0608/0609

Error flags for Terminal set to word 28

AR 0610/0611

Error flags for Terminal set to word 29

AR 0612/0613

Error flags for Terminal set to word 30

AR 0614/0615

Error flags for Terminal set to word 31
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Locating Errors: C120 and
C500 Systems

Master

Using the following system, let's assume an error has occurred in word 28
and that word 28 has been allocated to a Remote Terminal.

.......

Word 59

CPU Rack
+ 16pts. = - = IR7
--- 32pts.- - - IR5&6
64pts.- - - IR1,23,&4
16pts. = = = IRO

Slave
#0

L) )

: : : 32pts. - - = IR12&13
: ' L. 32pts. - - - IR10&11
' :.-- 16pts. = = = IR9
:.--- 16pts. = - - IR8

[Hmuuuumu

]IIIIIIIIIIIIIIII

IR 28 set. IR 31 set.

Remote Terminals

)
)
)
L

Slave #1 - 16pts.= = IR19
L.-- 16pts.- - IR18
L .-~ 64pts.- - IR14,
15,16, &
17
Word 59 shows the following data.
Bitno. 15 14 13 12 11 10 9 8 7 6 5 4 3
olof1]0|l212|0O0] O] Of OJ]OC|lOlO]1]|]0O0|O0O]O
2 0 8

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

Indicates a remote 1/O error.
Indicates Remote Terminal word 28.
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86

To check for other errors, monitor 5900 and force-set the system. This

causes the next error word to be displayed.

((

5903

Incremented one by the Error Check flag.

Indicates Remote Terminal word 31.

To read the next error, reset the Error Check bit, then set it again. If the left-
most Master has an error, the following is displayed. Errors in the Slaves
cannot be read if there is an error in the Master.

\T/— Master number

This is an example program to stop PC operation if an error occurs in the
Remote Terminal allocated word 31. Operation can be restarted by first re-
moving the cause of the error, then setting and resetting the Error Check bit
until the contents of word 59 goes to 0000, and finally clearing the error via

the Programming Console.

)

MOV(21)

59

DM 000

5900

ANDW(34)

#FFFO

DM 000

DM 000

6306

CMP(20)
DM 000

#3100

FALS(07)
01

: 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 displayed.
If there is not another error,
all Os will be displayed.

Bits 0 to 3 are masked.

Data from DM 000 is
compared with #3100.

If data matches, there is an
error in the Unit allocated
word 31 and the CPU Unit
stops.
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Locating Errors: C1000H
and C2000H Systems

¢ - - --- ===

IR 251

Using the following System, let's assume an error has occurred in word 62,
that this word has been allocated to a Remote Terminal (word 30 in the Sub-
system of the Master with a word multiplier of 1), and the Master is set in
CONTINUE mode.

C1000H and C2000H CPU Rack
[ ]
Remote Terminal
Word
multiplie Set word: 31
. Master 0 1 o Allocated word: 31
" [}
' +- 16pts.- - = IR5 Slave + + «. 3345 - - - IR8&9
) [ )
(R, 16pts. - - = IR4 't & -. 16pts.=- - - IR7
- -- 32pts.= - - IR2&3 ..--. 16pts. - = = IR6
- - - 16pts.= = = [R1
------- 16pts.- = = IRO
C500 or
C2000 ]IIIIIIIIIIIIIIII | I
Expan- eoseccccisancsed]
sion 1/0 — —
Rack
ac Set word: 30 Set word: 31
) Allocated word: 62 Allocated word: 63
) T
' Word multiplier 1 Remote Terminals
L]
' +- 16pts.- - - IR12
)
- 16pts.- - - IR11
- - - 16pts.- - - IR10
Word 251 shows the following data.
Bitno. 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Ol O] 1 11010 O] O] Ol 0]1 Ol|]1 (O I ON O]
3 0 2 8

Monitoring word 251 with the Programming Console produces the following
display.

Ll ) ) e

T =

Indicates a remote I/O error.
Indicates word setting of 30 (allocated word 62) with word multiplier at 1.
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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.

DR

PLAY
SET

——

Incremented one by the Error Check flag.

Indicates word setting of 31 (allocated
word 63) with word multiplier at 1.

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 Slaves cannot
be read if there is an error in the Master.

\T/— Master number

This is an example program to stop PC operation if an error occurs in the
Remote Terminal allocated word 62 (word 30 under Master with word multi-
plier of 1). Operation can be restarted by first removing the cause of the er-
ror, then setting and resetting the Error Check bit until the contents of IR 251
goes to 0000, and finally clearing the error via the Programming Console.

25103
: MOV(21) Remote I/O Error flag turns

ON when there is an error.
The first step is thus to move
DM 0000 IR 251 to DM 0000.

251

The next error is read and

25100 its word number displayed.
If there is not another error,
all 0s will be displayed.

ANDW(34)
#FFFO Bits 0 to 3 are masked.
DM 0000
DM 0000
CMP(20) Data from DM 0000 is
compared with #3020.
DM 0000
#3020
25506
: : FALS(07) If data matches, there is an
o error in the Unit allocated
word 62 and the CPU Unit

(
)

stops.

: END(01) I
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Locating Errors: C200H

Systems

lfe}
connecting
cable

IR 251

Using the following system, let's assume errors have occurred in words 230
and 231 (word settings 30 and 31) and that words 230 and 231 have been
allocated to Remote Terminals.

C200H PC Slave Rack

E S
N Lt L s Remote Terminal
Vo ! t-- Rs4 Word setting: 0
L T : Pl RS Allocation: 200
:::" """ R4 :::.----IRSZ
R Master #0 [ . IR5
: L------- IR2 ;. ....... IR 50
Lo--mmm-- IR1

Expansion
I/0 Rack

LLLLLLELEEL LT
oocoscceccecaces

1

= Master #1

] . .
! Remote Terminal Remote Terminal
]

, L-- IR13
' Word setting: 30 Word setting: 31
v, S--- R Allocation: 230 Allocation: 231
: L---- R11
Leeem IR 10
Word 251 contains the following data.
Bitno. 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
ofol1]l]1]0]0O0] OOl OlO]J]O]J]O]2]|]O|O|O
3 0 0 8

Monitoring word 59 with the Programming Console produces the following
display.

CH

e ) e

Indicates Remote I/O error.
Indicates Master #0.

Indicates word setting of 30 (allocated word 230).
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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.

| Incremented one by the Error Check flag.
Indicates Master #1.
Indicates word setting of 31 (allocated word 231).

To read the next error, reset the Error Check bit, then set it again. If Slave #1
connected to Master #1 has as error, the following display will appear.

Indicates Slave number.

Indicates Master number.

This is an example program to stop PC operation if an error occurs in the
Remote Terminal allocated word 230. Operation can be restarted by first re-
moving the cause of the error, then setting and resetting the Error Check bit
until the contents of word 251 goes to 0000 and then clearing the error via
the Programming Console.

25103
L

I MOV/(21) Remote I/O Error flag turns
251 ON when there is an error.
The first step is thus to move
DM 0000 IR 251 to DM 0000.

The next error is read and

25100 its word number displayed.
If there is not another error,
all 0s will be displayed.

ANDW(34)
#FFFO Bits 0 to 3 are masked.
DM 0000
DM 0000
CMP(20) Data from DM 0000 is
o 0000 compared with #3000.
#3000
25506
: : FALS(07) If data matches, there is an
o1 error in the Unit allocated
S word 230 and the CPU Unit
stops.

: END(01) I
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7-3  Locating Transmission Errors

Before Terminator The TR/ERR indicator may indicate an error before the END RS CHK indica-

Acknowledgement tor goes off. If it does, the line may be disconnected or wired incorrectly, 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, disconnect the cable to the
last Unit, and test the System again. Continue moving the terminator up one
Unit at a time until the Master is able to acknowledge a terminator. This will
let you know what section of the line the problem is in. Check the power sup-
ply and data transmission line connections for that section and test the Sys-
tem again.

The problem is here. —|

Termlnator check Termlnator check Original terminator
successful with this not successful with
Unit as terminator. this Unit as termina-
tor.
N— Slaves or Remote Terminals — 4
After Terminator Check the TR/ERR indicator of each Unit in the line to determine where the
Acknowledgement error has occurred. The problem can then be corrected by repairing the

transmission line between the last Unit with the TR/ERR indicator flashing,
indicating normal transmission, and the first Unit with the TR/ERR indicator
lit, indicating an error.

The problem is here. —|

X

TR/ERR indicator TR/ERR indicator TR/ERR indicator TR/ERR indicator
flashing. flashing. flashing. lit.
N— Slaves or Remote Terminals 4
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7-4

Operations in CONTINUE

CONTINUE and STOP Mode Operation

The following tables can be compared and contrasted to understand differ-
ences between CONTINUE and STOP mode operation. These modes are
set on Masters. Refer to Subsection 4-1 for setting details.

The following configuration and table will be used to show LED indications

Mode when power to Slave #0 is interrupted in CONTINUE mode. Refer to Section
2 for details on indicator operation.
C500 CPU Rack
C500 Master C500 Slave C500 Slaves
Slave #0 Slave #1 Terminator
Condition C500 LEDs LEDs on Master LEDs on LEDs on
Slave #0 Slave #1
POWER |RUN | ERROR |ALARM |OUTIN | TR/ |TEST |ENDRS |LINE |TR/ |ERR |[TR/ |ERR
ERR | OK CHECK |ERR |ERR ERR
Normal lit lit not lit not lit not lit flash | not lit | not lit not lit | flash | not lit | flash | not lit
operation
Power in- | lit lit not lit lit not lit lit not lit | not lit not lit | not not lit | flash | not lit
terruption lit
to Slave
#0
Remote I/O error occurs; operation continues. | Transmission error occurs; Power inter- | Normal op-
Word 59 contains “#B008.” transmission to Slave #1 con- | rupted. eration.
tinues.
Power re- | lit lit not lit lit not lit flash | not lit | not lit not lit | flash | not lit | flash | not lit
stored to
Slave #0
1. All ALARM LEDs turned off by performing | Normal operation Normal operation
recovery operation from Programming
Console.
2. Remote I/O Error flag cleared by turning
Error Check flag ON, then OFF again.
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Operations in STOP Mode

C500 CPU Rack

The following configuration and table will be used to show LED indications

when power to Slave #0 is interrupted in STOP mode Refer to Section 2 for
indicator details.

[ )
C500 Master C500 Slave C500 Slaves
Slave #0 Slave #1 Terminator
Condition C500 LEDs LEDs on Master LEDs on LEDs on
Slave #0 Slave #1
POWER | RUN [ERROR |ALARM |OUTIN | TR/ |[TEST [ENDRS |LINE |TR/ |ERR |TR/ |ERR
ERR | OK CHECK |ERR |ERR ERR
Normal lit lit not lit not lit not lit flash | not lit | not lit not lit | flash | not lit | flash | not lit
operation
Power in- | lit lit not lit lit not lit lit not lit | not lit not lit | not not lit | lit not lit
terruption lit
to Slave
#0
Remote I/O error occurs; operation continues. | Transmission error occurs; Power inter- | Transmis-
Word 59 contains “#B008.” transmission to both Slaves rupted. sion error
stopped.
Power re- | lit lit not lit lit not lit lit not lit | not lit not lit | lit not lit | lit not lit
stored to
Slave #0
Remote I/O error. Transmission error; no trans- | Not Transmis-
mission to Slaves functioning. | sion error;
not func-
tioning
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(Restarting Remote 1/0O System)
Condition C500 LEDs LEDs on Master LEDs on LEDs on
Slave #0 Slave #1
POWER |RUN | ERROR |ALARM |OUTIN | TR/ |TEST |ENDRS |LINE |TR/ |ERR |[TR/ |ERR
ERR | OK CHECK |ERR |ERR ERR
I/O table lit lit not lit not lit not lit flash | not lit | not lit not lit | flash | not lit | flash | not lit
created
(PRO-
GRAM
mode).
1. Create I/O table in PROGRAM mode and | 1. Transmissions with Slave | Transmis- Transmis-
then set into RUN or MONITOR mode. started when I/O table is sions sions
2. Error flag is cleared when 1/O table is created. Stﬁrte?/o St;‘rteflo
created. 2. PC operation begins when \th(Ien' \th(Ian'
RUN or MONITOR mode [ !@PI€ 1S anie 1s
is entered. created. created. All
outputs are
turned off if
the Slave is
setin
HOLD
mode.
TEST lit lit not lit lit not lit flash [ not lit | not lit not lit | flash | not lit | flash | not lit
switch
pressed
(any
mode).

1. All ALARM LEDs turned off by performing
recovery operation from Programming

1. Transmissions with Slave
started when TEST switch

Transmissions started
when TEST switch is

Console. is pressed. pressed.
2. Remote I/O error flag cleared by turning 2. If TEST switch is pressed
error check flag OFF, ON, then OFF in PROGRAM mode,
again. transmissions will start
when the TEST switch is
pressed, but operation
(i.e., refreshing Slave 1/0O)
begins when RUN or
MONITOR mode is en-
tered.
(Restarting Remote 1/O System, Continued)
Condition C500 LEDs LEDs on Master LEDs on LEDs on
Slave #0 Slave #1
POWER | RUN [ ERROR |ALARM |OUTIN | TR/ |TEST |END RS |LINE |TR/ |ERR [TR/ |[ERR
ERR [ OK CHECK |ERR [ERR ERR
Power to |lit lit not lit not lit not lit flash | not lit | not lit not lit | flash | not lit | flash | not lit
system
turned
back on.

Normal operation

Normal operation

Normal operation
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7-5 Recovery in STOP Mode

C500 Master
1,2, 3..

C200H Master
1,2, 3...

When an error occurs in STOP mode, operational recovery is achieved
through any one of the following steps after the cause of the error has been
removed.

1. Pressthe TEST switch on the Master.
Re-register the 1/0 table in PROGRAM mode.

3. Turn the power to the Rack to which the Master is mounted off and then
back on.

N

1. Turn the Master’s Restart Bit ON and then back OFF.

2. Turn the power to the Rack to which the Master is mounted off and then
back on.

3. Re-register the I/O table in PROGRAM mode.

7-6 I/O Table Creation Problems

C200H

Other PCs
1,2, 3..

It is sometimes not possible to enter the 1/O table directly following changes
to the number of Masters or Slaves. If table creation is not immediately possi-
ble, use the procedure given below for your PC. Before proceeding, be sure
that you have not exceeded the maximum number of Units allowed in a Re-
mote 1/0O System or Subsystem.

Clear the table and then recreate it. For all others remove the Masters.

1. Turn off power to the PC(s).
Remove all Masters from their Racks.

Turn on the power to the PC(s), and enter the I/O table in PROGRAM
mode.

Turn off the power to the PC(s), and mount all Masters.
Turn on the power to all Slaves.

Turn on the power to the PC(s).

Enter the 1/O table.

w N

N o aks

7-7  Slave Unit Numbers with Multiple Terminators

7-7-1  Applicable Products

Note

A feature enabling Slave unit numbers to be obtained when more than one
terminator has been set has been added to the C500-RM201 and C200H-
RM201 Remote I/O Master Units. This feature is available for products
manufactured on or after June 3, 1999 (confirm using the lot number; see
note).

The date of manufacture can be confirmed using the lot number. The first two
digits on the left indicate the day (01 to 31), the third digit indicates the month
(1 to 9, X (October), Y (November), Z (December)), and the fourth digit indi-
cates the last digit of the year.

Example
Lot number 0369 — Manufactured on June 3, 1999.
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7-7-2 Notification Method for Multiple Terminators
C120/C500
Display CPU Unit
Remote 1/O errors are not indicated on the CPU Unit.
Master Unit
Display Function
END RS CHK Lit Lit until a terminator is found.
(Terminator check) Flashing Flashes if multiple terminators are set.
Unlit Turns OFF if one and only one terminator is
found.
SR Area
Bithnumber 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SR 59 0 0
‘ b Error Check Bit
Bit 15t0 8 Bit7to 4 Remote I/O Error Flag
Location of error Bit 15to 8 Meaning Bit 7to 4 Meaning
Remote I/O Master Unit BO Hex The digit on the right (0 to 8 (BCD) Indicates error in Remote
or to 3) indicates the mounting I/O Master Unit.
Remote I/O Slave Unit B3 Hex order of the Master of the 0 (BCD) Indicates error in Remote
Remote I/O Subsystem I/O Slave Unit with unit
involved. number #0.
1 (BCD) Indicates error in Remote
I/O Slave Unit with unit
number #1.
Remote Terminal 00 (BCD) Indicates the word address | 0, 1 (BCD) Either 0 or 1 indicates error
to setting for the Remote in Remote Terminal.
31 (BCD) Terminal.

Error Check Bit
If there are errors in more than one Slave, or multiple terminators have been set,
data for the Units can be accessed in order by turning this bit ON and OFF.

Remote 1/O Error Flag

This flag indicates that an error has occurred in a Remote 1/O Slave Unit or a
Remote Terminal (or an Optical I/O Unit or 1/O Link Unit). It also turns ON where
there is more than one terminator set.

Summary Multiple terminators are detected as follows:
e The “END RS CHK” indicator on the Remote I/O Master (RM) Unit flashes.
¢ By turning SR 5900 ON and OFF, the Slaves set as terminators can be
read in order.
C1000H/C2000H/C2000
Display CPU Unit
Remote 1/O errors are not indicated at the CPU Unit.
Master Unit
Display Function
END RS CHK Lit Lit until a terminator is found.
(Terminator check) Flashing Flashes if multiple terminators are set.
Unlit Turns OFF if one and only one terminator is

found.
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SR Area
Bithumber 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 o0
SR 251 0|0
b Error Check Bit
Bit 15 to 8 Bit7to 4 Remote I/O Error Flag
Location of error Bit 15to 8 Meaning Bit 7to 4 Meaning
Remote I/O Master BO Hex The digit on the right |[0to 7 Indicate error in Remote 1/O Slave Unit with
Unit to (0 to 7) indicates the | (BCD) unit numbers #0 to #7.
or B7 Hex mounting order of the (C2000: #0 and #1 only.)
Remote I/O Slave Master of the Remote
Unit I/O Subsystem 8 (BCD) | Indicates error in the Remote 1/O Master Unit.
involved.
Remote Terminal 00 (BCD) | Indicates the word 0, 1 (BCD) | Remote Terminal on Remote I/0O Subsystem
to address setting for of Master with word multiplier 0.
31 (BCD) |the Remote Terminal. [ "3 (BCD) | Remote Terminal on Remote 1/0 Subsystem
of Master with word multiplier 1.
4,5 (BCD) | Remote Terminal on Remote I/O Subsystem
of Master with word multiplier 2.
6, 7 (BCD) | Remote Terminal on Remote I/0O Subsystem
of Master with word multiplier 3.

Summary

Error Check Bit

If there are errors in more than one Slave or multiple terminators have been set,
data for the Units can be accessed in order by turning this bit ON and OFF.
Remote I/O Error Flag

This flag indicates that an error has occurred in a Remote I/O Slave Unit or a
Remote Terminal. It also turns ON where there is more than one terminator set.

Multiple terminators are detected as follows:

e The “END RS CHK” indicator on the Remote I/O Master (RM) Unit flashes.
e Turn SR 25100 ON and OFF to read the terminators in order.
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CVvM1/CV
Display CPU Unit
Remote 1/O errors are not indicated at the CPU Unit.
Master Unit
Display Function
END RS CHK Lit Lit until a terminator is found.
(Terminator check) Flashing Flashes if multiple terminators are set.
Unlit Turns OFF if one and only one terminator is
found.
Auxiliary Area
Bitnumber 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
A005
Not used t Error Check Bit (RM #0)
Error Check Bit (RM #1)
Error Check Bit (RM #2)
Error Check Bit (RM #3)
Error Check Bit (RM #4)
Error Check Bit (RM #5)
Error Check Bit (RM #6)
Error Check Bit (RM #7)
Bit number 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
A470 to A477 0|0|O
‘ t Error Check Bit
Bit 15to 8 Bit7to 4 Remote I/O Error Flag
Location of error Bit 15to 8 Meaning Bit7to 4 Meaning
Remote I/O Master Unit BO Hex The digit on the right (0 to Oto 7 (BCD) | Indicate error in Remote
or to 7) indicates the mounting I/0O Slave Unit with unit
Remote I/O Slave Unit B7 Hex order of the Master of the numbers #0 to #7.
.Re”;o'[% /O Subsystem 8 (BCD) Indicates error in the
involved. Remote I/0O Master Unit.
Optical I/O Unit 00 (BCD) Indicates the address of the | 0 (BCD) Indicates an even word.
to Optical I/0 Unit where the -
31 (BCD) error has occurred. 1(BCD) Indicates an odd word.
I/0 Link Unit 00 (BCD) Indicates the address of the | ---
or to I/O Link Unit or Remote
Remote Terminal 31 (BCD) Terminal where the error

has occurred.

Summary
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Error Check Bit

If there are errors in more than one Slave, or multiple terminators have been set,
data for the Units can be accessed in order by turning these bits ON (after the
data is read, the bit automatically turns OFF). Bits AO0500 to A00507 corre-
spond to Masters #0 to #7.

Remote I/O Error Flag

This flag indicates that an error has occurred in a Remote 1/O Slave Unit, an I/O
Link Unit, or a Remote Terminal. It also turns ON where there is more than one
terminator set.

Multiple terminators are detected as follows:
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e The “END RS CHK” indicator on the Remote I/O Master (RM) Unit flashes.
* By turning ON A00500 to A00507, the terminators can be read in order.
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C200H/C200HS/C200HX/C200HG/C200HE(-Z)

Display CPU Unit
Remote 1/O errors are not indicated at the CPU Unit.
Master Unit
Display Function
END RS Lit Lit until a terminator is found.
(Terminator check) Flashing Flashes if multiple terminators are set.
Unlit Turns OFF if one and only one terminator is
found.
SR Area
Bitnumber 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SR 251 0 0

‘ t Error Check Bit

Bit 15to 8 Bit7to 4 Remote I/O Error Flag
Location of error Bit 15to 8 Meaning Bit 7to 4 Meaning

Remote I/O Slave Unit BO Hex The digit on the right Oto 4 (BCD) | Indicates the unit number
to indicates the unit number of of the Remote 1/O Slave
B1 Hex the Remote 1/O Master Unit Unit.

(#0 or #1).

Remote Terminal 00 (BCD) Indicates the word address | 0, 1 (BCD) Either O or 1 indicates error
to setting for the Remote in Remote Terminal.
31 (BCD) Terminal.

Error Check Bit

If there are errors in more than one Slave, or multiple terminators have been set,
data for the Units can be accessed in order by turning this bit OFF and ON.
Remote I/O Error Flag

This flag indicates that an error has occurred in a Remote 1/O Slave Unit or a
Remote Terminal. It also turns ON where there is more than one terminator set.

Summary Multiple terminators are detected as follows:

e The “END RS” indicator on the Remote 1/O Master (RM) Unit flashes.
¢ By turning SR 25100 ON and OFF, the terminators can be read in order.
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Masters and Slaves

Appendix A
Standard Models

Name Specifications Model Number
C500 Master All but C200H PCs C500-RM201
C500 Slave C500-RT201

C200H Master

C200H PCs only
100/120 or 200/240 VAC (switchable) 50/60 Hz

C200H-RM201

C200H Slave

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

C200H-RT201

24 VvDC

C200H-RT202

C500H Slave Backplane

Can only be used for Slave Racks

C500-BLO61

C500-BL0O41

Remote Interfaces,

I/0 Blocks, and Remote Terminals

Name Specifications Model number
Remote Interface Specify 12 VDC or 24 VDC Input G71-IC16
Output G71-OD16
I/O Block Specify 12 VDC or 24 VDC DC input G7TC-ID16
Specify 100 VAC or 200 VAC AC input G7TC-IA16
Specify 12 VDC or 24 VDC. Relay output G7TC-OC16
Remote Terminal Specify 12 VDC or 24 VDC Transistor input G72C-ID16
Transistor output G72C-OD16

Note See Section 3 for details on pairing Remote Terminals and 1/0O Blocks.
DIN Rail and Other Accessories
Name Specifications Model Number
DIN Rail Length: 50 cm, Height: 7.3 mm PFP-50N
Length: 1 m, Height: 7.3 mm PFP-100N
Length: 1 m, Height: 16 mm PFP-100N2
End Plate --- PFP-M
Spacer PFP-S
Shorting Plate To connect 4 terminals G78-04
I/O Relays Input G7T-1122S
(replacements) Designate 12 VDC, 24 VDC, 100 VAC, or 200 VAC.
Output Designate 12 VDC or 24 VDC. G7T-1112S

Link Adapters

Name

Specifications

Model Number

Link Adapter

Optical (APF/PCF) one connector, RS-485 one connector
For Wired Remote I/O Units only, used in pairs

B500-ALO07-P

Remote 1/0O Unit Connecting Cable
The user can purchase the following recommended RS-485 cable from an independent source.

| Remote I/0 Unit connecting cable

| RS-485

VCTF 2-conductor x 0.75 mm (JIS)
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All Plastic Optical Fiber Cable
Model numbers with the suffix -P can be connected to up to 20 m of APF cable.

Product

Specifications

Model Number

Plastic optical fiber cable

Cable only (w/o connector)
Order in multiples of 5 m from 5 to 100 m, or in lengths of 200 m or 500 m

3G5A2-PF002

Optical connector A

2 optical connectors (brown)
For plastic optical fiber cable 10 m long or shorter

3G5A2-C0O001

Optical connector B

2 optical connectors (black)
For plastic optical fiber cable 8 to 20 m long

3G5A2-C0O002

Plastic optical fiber set

1 m cable with connector A attached to both ends

3G5A2-PF101

Optical connector puller

3G5A2-TLOO1

Plastic-Clad Optical Fiber Cable
Model numbers with the suffix -P can be connected to up to 200 m of PCF cable.

Product

Description

Model Number

Optical fiber cable (indoor)

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 Operating temperature —10° to 70° C

20 m, w/ connector

30 m, w/ connector

40 m, w/ connector

50 m, w/ connector

3G5A2-0OF011

3G5A2-0F101

3G5A2-0F201

3G5A2-0OF301

3G5A2-0OF501

3G5A2-OF111

3G5A2-0OF211

3G5A2-0OF311

3G5A2-0OF411

3G5A2-0OF511

Optical fiber cable
(indoor/outdoor)

1 to 500 m, w/ connector
(order in multiples of 1 m)

Operating temperature —10° to 70° C

501 to 800 m, w/ connector
(order in multiples of 1 m)

Operating temperature 0° to 55° C

(Do not expose to direct sunlight.)

3G5A2-0OF002

Note Since optical fiber cable cannot be spliced as easily as ordinary cables when cut or extended, be sure

to order an adequate length. The cable length does not include connectors.
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General Ratings

Conform to C-series ratings.

Characteristics

Common Characteristics

Appendix B
Specifications

Communication

Two-line, half-duplex

Synchronization

Start-stop

Transmission lines

2-conductor (VCTF 0.75 mm recommended.)

Interface

RS-485

Transmission speed

187.5 kbps

Transmission distance

200 m (total length per Master)

C500 Remote I/O Master Unit (C500-RM201)

Power consumption

300 mA max. at5V

Weight

500 g max.

Diagnostic functions

Transmission error checks
BCC and reversed transmission verification
CPU Unit error monitoring

Transmission line short check

C500 Remote I/O Slave Unit (C500-RT201)

Power consumption

500 mA max. at5V

Weight

500 g max.

RUN Output

OMRON GB6B relay (closed during operation)
Contact capacity: 2 A max. at 250 VAC or 24 VDC (cos ¢ = 1)

Diagnostic functions

Transmission error checks

BCC and reversed transmission verification

CPU Unit error monitoring

C200H Remote I/0O Master Unit (C200H-RM201)

Power consumption

200 mA max. at5V

Weight

350 g max.

Diagnostic functions

Transmission error checks
CPU Unit error monitoring
Transmission line short check
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C200H Remote I/O Slave Units

C200H-RT201

C200H-RT202

Power supply voltage

100/110 or 200/240 VAC (switchable)
50/60 Hz

24 VDC

Allowable fluctuations in supply volt-

8510 132 or 170 to 264 VAC

20.4t0 26.4 VDC

Contact capacity:

2 A max. at 250 VAC (cos ¢ = 1)
0.5 A max. at 250 VAC (cos ¢ = 0.4)
2 A max. at 24 VDC

age.

DC output terminal 24 VDC +10%/-20%, 0.3 A max. None
Power consumption 100 VA max. 80 W max.
Weight 1.3 kg max. 1.3 kg max.
RUN Output Closed during operation

Power output capacity

3 Amax. at 5 VDC (actual output to I/O Units: 2.7 A max.)

Number of transmission words

10 per Slave

Remote Terminals

Power consumption**

200 mA input/500 mA output max. at 24 VDC
250 mA input/800 mA output max. at 12 VDC

Weight

250 g max.

RUN Output

G6B relay (closed during operation)
Contact capacity:

2 A max. at 250 VAC or 24 VDC (cos ¢ = 1)

Diagnostic functions

Transmission error checks BCC and reversed transmission verification

CPU Unit error monitoring

*Power consumption is given with all Remote Terminal and 1/0O Block points ON.
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Remote Terminals
G72C-ID16 (Input)
Rated input voltage 24 VDC 12 vDC
Rated input current 9.7 mA/point 10.9 mA/point
ON voltage 15 VDC min. 8 VDC min.
OFF voltage 5.6 VDC max. 3.5 VDC max.
ON response time 1.5 ms max.
OFF response time 1.5 ms max.
Number of circuits 16 points/common
Insulation method Photocoupler insulation
Input indicator LED indicator (green)
RUN output G6B la contact relay (closed during operation)
Contact capacity: 2 A max. at 250 VAC or 24 VDC (cos ¢ =1)
Diagnostic functions Transmission error checks
BCC and reversed transmission verification
CPU Unit error monitoring
Power consumption 200 mA max. 300 mA max.
Weight 400 g max.
G72C-0OD16 (Output)
Rated output voltage 24 VDC 12 vDC
Rated output current 0.3A/point, 2.4 A/Unit
Residual voltage 1.2 V max.
Leakage current 100 LA max.

Number of circuits

16 points/common

Insulation method

Photocoupler insulation

Output indicator

LED indicator (green)

RUN Output

G6G 1a contact relay (closed during operation) Contact capacity: 2A max. at
250 VAC or 24 VDC (cos ¢ =1)

Diagnostic functions

Transmission error checks (BCC and reversed transmission verification)
CPU Unit error monitoring

Power consumption

200 mA max. | 300 mA max.

Weight

400 g max.
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I/O Blocks
G7TC-ID16 or G7TC-IA16 G7TC-0OC16
Load Resistive Inductive Resistive Inductive
(cos ¢ = 1) (cos$=0.4,L/IR=7ms) [(cos ¢ =1) (cos ¢ =0.4, LIR=7 ms)
Rated load 1A, 24VDC 0.5A,24VDC 5A,24VDC |2A, 24VDC
5A,220 VAC |1A, 220VAC
Rated current flow 1A 5A
Max. contact voltage 250 VAC, 125 VvDC
Max. contact current 1A 05A 5A 2A
Max. activation capacity 24 W (DC) 12 W (DC) 120 W (DC) 48 W (DC)
440 VA (AC) |220 VA (AC)
Min. load (Preference 1V, 100 mA 5V, 100 mA
value)
Electrical life 10 million opera- | 2.5 million operations 1 million 1 million operations
tions at 5 mA; [at 10 mA; 20,000 at 1 A operations
50,000 at 1 A
Mechanical life 1 million operations
Ambient temp. range —0° to 55°C
Ambient humidity range 35% to 85%
Weight 800 g max.
Relay Coils
Rated voltage 100/110 VAC 200/220 VAC 12 vDC 24 VDC
Rated current (mA) 50 Hz: 8.2 50 Hz: 4.1 42 21
60 Hz: 7 60 Hz: 3.5
Coil resistance (L) 8,700 33,300 290 1,150
Operating voltage 80% max. 80% max. 80% max. 80% max.
Reset voltage 30% min. 30% min. 10% min. 10% min.
Max. allowable voltage 110% 110& 110% 110%
Power consumption
Per contact: 0.7 VA 0.7 VA 05w 0.5W
16 contacts: 11 VA 11 VA approx. 8 W approx. 8 W
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Appendix C
When Using CS1-series PCs

Overview

With CS1-series PCs, Slaves are connected to the PC using a C200H-RM201 SYSMAC BUS Wired Remote
I/O Master Unit (2-wire). Words in the SYSMAC BUS Area or the I/O Terminal Area are allocated for inputs
and outputs.

Differences in Memory Areas

When using CS1-series PCs, the following areas are affected by differences in memory allocation. (Details
given in Data Configuration below.)

¢ SYSMAC BUS Area
¢ |/O Terminal Area

Data Configuration

SYSMAC BUS Area (Slave Rack Allocation)

CIO 3000 to CIO 3049 are allocated to C200H Remote I/O Slave Units based on their unit number settings (0
to 4) in 10-word blocks. From each 10-word block, 16 bits are allocated to each slot (even if the slot is not
used) of the Slave Rack starting from the left (the slot farthest from the Slave Unit).

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

2. If C500 Remote I/O Slave Racks (C500-RT201) are used, the word allocation for each Slave Rack
will be twice (i.e., 20 words) that of C200H Slaves. Unit numbers #0 to #3 can be set (although con-
secutive unit numbers cannot be set.)

Unit number of Slave Unit

Cs1

C200H/HX/HG/HE/HS

ClO 3000 to CIO 3009

IR 050 to IR 059

ClO 3010 to CIO 3019

IR 060 to IR 069

ClO 3020 to CIO 3029

IR070to IR 079

ClO 3030 to CIO 3039

IR 080 to IR 089

Mw|N|kR|O

ClO 3040 to CIO 3049

IR 090 to IR 099

I/O Terminal Area (Allocation for Slaves Other than Slave Racks)

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 Cs1 C200H/HX/HG/HE/HS
0 ClO 3100 IR 200
1 ClO 3101 IR 201
to to to
31 ClO 3131 IR 231

Note When using two Masters, ensure that the word allocations do not overlap.
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Auxiliary Area

will be turned ON.
A40500: Flag for Master Unit #0
A40501: Flag for Master Unit #0

Name Cs1 Description Corresponding bits
in
C200H/HX/HG/HE/HS
SYSMAC BUS Error A40205 On when a transmission error occurs in a SR 25312
Flag data transfer in the SYSMAC BUS system.
(Non-fatal error) The number of the Master involved is
indicated with bits A40500 and A40501.
SYSMAC BUS Master | A40500 to A40501 When an error occurs in the SYSMAC BUS SR 25104 to
Error Flags system, the flag for the affected Master Unit SR 25115

Slave Number of
SYSMAC BUS Error
After Startup

A42504 to A42506

When there is an error in a Slave Rack, these
bits contain the slave’s unit number.

AR 0200 to AR 0204
correspond to unit
numbers #0 to #4.

A42504 only

When there is an error in an Optical I/O Unit
(excluding Slave Racks), the status of
A42504 (0 or 1) indicates whether the Unit is
low or high.

SR 25103

Whether the Unit is
low or high is
indicated in AR 03 to
AR 06.

A42508 to A42515

When there is an error in a Slave Rack, this
byte contains the 2-digit hexadecimal unit
number of the Master to which the Slave is
connected.

(BO Hex: Master Unit 0; B1 Hex: Master Unit
1)

AR 0015: Error in unit
number #0
AR 0014: Error in unit
number #1

When there is an error in an Optical I/O Unit,
this byte contains the 2-digit hexadecimal unit
number.

(00 to 1F hexadecimal, or O to 31 decimal)

AR 03 to AR 06:
These flags turn ON
when there is an error
in the Unit with
corresponding unit
number and status
(L/H).

SYSMAC BUS Slave
Number Refresh Bit

A50900

Turn this bit ON to refresh the error
information in A425 (unit number of Slave
where error occurred after startup).

SR 25100

Allocations in the CIO Area
No CIO Area words are used.

Allocations in the DM Area

No DM Area words are used.

Hardware Setup
1,2, 3. 1.

Mount a Remote I/0 Master Unit to a CS1 CPU Rack, a C200H I/O Expan-

sion Rack, or a CS1 Expansion Rack (not a SYSMAC BUS Remote 1/O
Slave Rack). Up to two Masters can be mounted for a basic system. (There
are no restrictions on the mounting position.)
2. Set the unit number of the Master using the unit number switch on the front,
and set the CONTINUE/STOP switch as required.
3. Set the unit number, the Output HOLD/STOP Mode, and the type of master
for each of the Slave Units.

~N O 01 b~
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. Set the unit numbers for Slaves other than Slave Units.
. Perform connections using 2-conductor cable.
. Set the terminator.

. Connect a Programming Device to the PC.
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8. Turn ON power for all of the Slaves.
9. Turn ON power for the PC.
10. Create the /O tables.
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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 Unit

CPU Backplane

CPU Rack

data area

distributed control

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 Unit. 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 1/0
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 System 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 identifi-
able as a PC. The PC is rather a functional assembly of components.

A control system that includes more than one of the following systems: Re-
mote 1/0O 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 1/O de-
vices 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,
different types of wire cable, or between optical fiber cable and wire cable.
Such conversion is necessary to connect Units that use different forms of
communication.

An acronym for central processing unit. In a PC System, the CPU Unit exe-
cutes the program, processes I/O signals, communicates with external de-
vices, etc.

A Backplane used to create a CPU Rack.

Part of a building-block PC, the CPU Rack contains the CPU Unit, 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 sys-
tem is located near the devices actually being control, i.e., control is decen-
tralized and ‘distributed’ over the system. Distributed control is a concept ba-
sic to PC Systems.
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Glossary

electrical noise

Expansion I/O Backplane

Expansion I/O Rack

I/0 Block

I/O capacity

I/0 Control Unit

I/0O devices

I/O Interface Unit

I/O Link

I/0 Link Rack

I/0 Link Unit

I/O point

I/0 Unit

Input Block

Input Remote Terminal

Link Adapter

112

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.

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 mount-
ing Units.

Either an Input Block or an Output Block. It provides mounting positions for
replaceable 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
largest ones.

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

The devices to which terminals on I/O Units, Special I/O Units, or Intelligent
I/O Units are connected. 1/0O devices may be either part of the Control Sys-

tem, if they function to help control other devices, or they may be part of the
controlled system.

A Unit mounted to an Expansion I/0O Rack in certain PCs to interface the Ex-
pansion I/O Rack to the CPU Rack.

Created in an Optical Remote I/0O System to enable input/output of one or
two IR words directly between PCs. The words are input/output between the
PC controlling the Master and a PC connected to the Remote 1/0 System
through an I/O Link Unit or an 1/O Link Rack.

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

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

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 termi-
nals or connector pins on a Unit; in terms of programming, an 1/O point corre-
sponds to an I/O bit in the IR area.

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. 1/0O Units do not include Special I/O Units, Link Units,
etc.

A Unit used in combination with a Modular Remote Terminal. An Input Block
provides mounting positions for replaceable relays. Each relay can be se-
lected according 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

convert between different types of cable. There are two types of Link
Adapter: Branching Link Adapters and Converting Link Adapters.



Glossary

link

linkable slot

Link System

Link Unit

main line

Master

noise interference

Optical Slave Rack

Optical 1/0 Unit

optical cable link

optical communications

optical fiber cable

Output Block

Output Remote Terminal
PC

PC System

peripheral device

printed circuit board

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., opti-
cal links in Wired Remote I/0 Systems) or a software connection created to
data existing at another location (Network Data Links).

A slot on either a CPU or Expansion 1/0O 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 1/0O
System, 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/0O Units, I/O Link Units, PC Link Units, Host Link Units, and Net Link Units.

n a Link System connected through Branching Link Adapters, the communi-
cations cable that runs from the Unit at each end of the System through the
Link Adapters.

Short for Remote I/O Master Unit.

Disturbances in signals caused by electrical noise.

A Slave Rack connected through an Optical Remote 1/O Slave Unit.

A Unit that is connected in an Optical Remote I/O System to provide 8 I/O
points. Optical I/O 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 communi-
cations.

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
directly 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 Unit and on
the lower end, 1/0 Units, Special /0 Units, Optical I/O Units, Remote Termi-

nals, etc.

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

A board onto which electrical circuits are printed for mounting into a comput-
er or electrical device.
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Programmable Controller

programming device

Rack

relay-based control

Remote I/O Master Unit

Remote I/O Slave Unit

Remote I/O Subsystem

Remote I/O System

Remote I/O Unit

Remote Terminal

series

Slave

Slave Rack
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A computerized device that can accept inputs from external devices and gen-
erate outputs to external devices according to a program held in memory.
Programmable Controllers are used to automate control of external devices.
Although single-unit Programmable Controllers are available, building-block
Programmable Controllers are constructed from separate components. Such
Programmable Controllers are formed only when enough of these separate
components are assembled to form a functional assembly, i.e., there is no
one individual 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 1/O Racks,
I/O 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 program-
mable circuits.

The Unitin a Remote 1/0O System through which signals are sent to all other
Remote 1/O Units. The Remote I/O Master Unit is mounted either to a CPU
Rack or an Expansion I/O Rack connected to the CPU Rack. Remote 1/0O
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 1/O Units connected in series to it. A Remote
I/O Subsystem exists when more than one Master is mounted to a PC. If
Subsystems 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 I/0O Units, 1/O Link Units, and Remote Terminals.

A Remote I/O Unit connected in a Wired Remote I/O System to provide up to
sixteen /O points at one location. There are two types of Remote Terminals:
G72C Remote Terminals which feature fixed transistor inputs and outputs
and Remote Terminals constructed by combining a Remote Interface and 1/0
Block. 1/0O Blocks feature replaceable relays that can be individually changed
to meet specific /0O requirements.

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

Short for Remote 1/O Slave Unit.

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

Special /0 Unit

switching capacity
system configuration
transmission distance

Unit

unit number

wire communications

Wired Slave Rack

work word

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
include Position Control Units, High-Speed Counter Units, Analog I/O 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.

In OMRON PC terminology, the word Unit is capitalized to indicate any prod-
uct 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 col-

lective 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. Al-
though noise resistance and transmission distance can sometimes be a
problem with wire communications, they are still the cheapest and the most
common, and perfectly 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 pro-
gramming, e.g., LR words not used in a PC Link or Net Link System.
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A-B

applications, precautions, Xiii
applying power, sequence of, 40
Backplanes, mounting C200H Masters and Slavesto, 63

block diagram
C200H Master, 23
C200H Slaves, 23
C500 Master, 22
I/O Terminal, 25
Link Adapter, 25
Remote Terminal, 24

C

C1000H Systems
configuration of, 13
locating errorsin, 87
programming example for, 42
unit numbersin, 26
word allocation example for, 33
word multipliersin, 26

C120 Systems
configuration of, 11
locating errorsin, 85
monitoring error codesin, 81
unit numbersin, 26

C2000H Systems
configuration of, 13
locating errorsin, 87
unit numbersin, 26
word allocation example for, 33
word multipliersin, 26

C200H Master
CONTINUE/STOP modes, 92
dimensions, 57
Error flags and Restart bits, 83
mounting location, 14
recovery in STOP mode, 95

C200H Slaves
available models of, 51
connection of to C500 Master, 16, 38
connectors on, 65
indicators on, 52
Master designation on, 34
switch settings for
HOL D/STOP mode, 53
type of Master, 53
unit number, 52
terminals on, 65, 66

wiring of, 65, 66

C200H Systems

configuration of, 14

Error and Restart flags for, 83
locating errorsin, 89
monitoring error codesin, 82
programming example for, 43
Rack dimensionsfor, 58
Racksfor, 57

unit numbersin, 34

word allocation examples for, 36, 37

word allocation in, 34

C500 Master
CONTINUE/STOP modes, 47, 92
CPU Unit errors, indication of, 46

diagram, 46

dimensions, 56

I/O bus connector, 46
indicators, 46

recovery in STOP mode, 95
switches and selectors, 46, 47

terminators, indication for detection of, 46

test switch
LED indications for, 46
location of, 46
transmission errors
clearing of, 47
indication of, 46
transmission line test, 46

C500 Slave

indication of transmissions, 48
connecting to C200H Master, 17

connection of to C200H Master, 37

connector, 48

diagram, 48

dimensions, 56

I/O bus errors, indication of, 48
indicators, 48

pin settings, 49

switch cover, 48

transmission errors, communications during, 47
transmission errors, indication of, 48

transmission terminals, 48
unit numbers, pin settings for, 50

C500 Systems

configuration of, 12

locating errorsin, 85

monitoring error codesin, 81
programming example for, 43
unit numbersin, 26

word allocation examples for, 30

cable, 2-conductor

intransmission lines, 64
maximum length of, 64
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combined systems
configuration of, 16
word allocation examples for, 39
word allocationin, 37, 38

CPU Unit errors, indication of, 53

D-E

diagnostic functions
Masters, 103
Remote Terminals, 104
Slaves, 103

End Plates, 62
Error Check flag, 81

error codes
monitoring in C120 systems, 81
monitoring in C200H Systems, 82

error information, C200H Systems, 83

error processing
C200H Systems, 79
C500 Masters and Slaves, 77

errors
caused by high unit number setting, 9
indicating by external alarm, 76
locating in C1000H, and C2000H Systems, 87
locating in C120 Systems, 85
locating in C200H Systems, 89
monitoring via SR area, 76

external alarms, connecting SR points for, 76

H-I

HOLD/STOP mode
setting on C200H Slaves, 53
setting on C500 Slave, 50

I/0O Blocks
color coding, 60
connections, 61
differentiating, 60
dimensions of, 59
power supply, 67
wiring, 67

I/O points
C1000H and C2000H PCs, 13
C120PCs, 11
total in System, 9

I/O table
creation in C200H systems, 40
limitations in generation of, 41
operation with and without, 40
retention in memory, 40
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I/0O Terminal, word setting and word allocations, 54

[/O Terminds
error flagsin C200H Systems, 84
pin settings, 54

[/O Units
color coding, 60
mounting on Racks, 26

Input Block
connector pin diagram, 61
diagram, 61
dimensions, 59
internal connections, 61
terminal numbers, 61

installation, precautions, xiii

interface
specifications, 103
transmission line, 64

internal circuits, C500 Slave, 22

L

ladder diagram programming example, 41
Link Adapter, Wired Remote I/O System, 5
Link Adapters, 17

Master Subsystem, definition of, 7
MONITOR mode, beginning operation in, 40
Multilevel Remote I/O System, 19

noise interference
preventing with optical links, 17
reduction by Remote I/O System, 2

O

operating environment, precautions, xiii

optical cable
handling, 18
Wired Remote I/O System, 4

optical fiber cable, Wired Remote I/O System, 5

optical links
in Wired Remote 1/O Systems, 17
maximum cable length for, 17

Optical Mastersin Remote 1/0O Systems, 9
optical products, 102

Output Block
connector pin diagram, 62
diagram, 61



I ndex

dimensions, 59
interna connections, 62
termina numbers, 62

output relay specifications
Remote Terminals, 104
Slaves, 103

output words, status of after transmission errors, 50, 54

P

power consumption by Remote Terminals, 104
power supply, 67

precautions, Xi
applications, xiii
generd, Xii
operating environment, Xiii
safety, xii

PROGRAM mode
when setting word multipliers, 28
with transmission line test, 47

programming
example for delayed Slave activation, 41
simplification by Remote I/O System, 2

Programming Console
in setting word multipliers, 28
when generating /O table, 40
when reading out errors, 76

R

recovery in STOP mode, 95
Remote | /O Units, maximum connectable, 9
Remote /O Error flag, 81, 82, 83

remote /O errors
resulting from duplicate word allocation, 39
transmission time for, 71, 72

Remote I/O Subsystem, 18

Remote |/O System
connecting unitsin, 8
limitations of, 7
Multilevel System, 18
overview, 24
system configuration example, 19

Remote /O Units
dimensions of, 56
mounting, 8

Remote Termina
common points, 62
components, 53
diagram, 53
dimensions, 58

error flagsin C200H Systems, 84
mounting, 8
word setting and word allocations, 54

Remote Terminal and I/O Block pairs, 8
Remote Terminals
pin settings, 54
power supply, 67
repeater terminals, 62
response time, 7073
in C1000H and C2000H Remoate I/O Systems, 71

in C200H Remote I/O Systems, 72
in C500 Remote 1/0O Systems, 70

S

safety precautions. See precautions
self-diagnosis, 76
setting procedure, 39
short bars, 62
STOP mode, recovery in, 95
stopping PC operation

C1000H and C2000H Systems, 88

C120 Systems, 85
C200H Systems, 90

synchronization, 103

system configuration
basic, 8
C1000H and C2000H, 13
C120, 11
limitations, 8

system operation, delayed activation of, 41

T

terminators, 26
check for, 40
setting on C500 Slave, 50
setting on I/O Terminal, 53, 54
setting on Remote Terminal, 53, 54
setting on Remote Terminals, 26
use of in locating transmission error, 91

transmission distance, 103
extending viaoptical links, 17

transmission errors
definition of, , 47
locating, 91
system response to, 47, 50, 54

transmission line interface, 64
transmission speed, 103
transmissions, indication of, 53
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U

unit numbers
CPU Unit use of in determining number of Slaves, 9
setting on C200H Master, 51
setting on Slaves, 26
setting sequence, 9
use of inword alocation, 21

W

Wired Remote I/O System, 4-5
optical cablelinks, 4
Remote I/O Units, 4

wiring
C200H Slaves, 65

120

1/0 Blocks, 64
transmission lines, 64

word multipliers

for word allocation, 21
in relation to allocated words, 26

words

allocation examples for, 30

alocation of, 21, 26

alocation of in C200H Systems, 34

and word multipliersin C1000H and C2000H Systems,
26

duplication in alocation of, 28, 33

in data transmission, 21

maximum per Master, 9

relation between setting and allocation of, 27

setting on I/O Terminals, 26

setting on Remote Terminals, 26



Revision History

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

Cat. No. W120-E1-08

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

November 1989

Complete reorganization and rewrite.
C200H Slave Backplanes added.

I/O Terminals added.

Minor additions to pages 70, 93, and 95.

September 1990

Definition of Remote Terminals changed.
Minor additions to pages 70, 93, and 95.

4A

January 1995

Pages 68, 69: Minimum and maximum response times computations cor-
rected.

Pages 16, 37: Caution added.

July 1997

Page 8: CPU Rack models added to the diagram.

Page 9: PC models added to the table in Maximum Number of Connectable
Remote I/O Units. Note rewritten.

Page 23: CPU Unit models added to the diagram.

Page 52: Changes to Terminator Selector and DIP Switch.

Pages 57, 58: Changes and additions made to the C200H Rack information.
Page 63: C500 Slave location corrected in the bottom diagram.

Pages 65, 66: Wiring precautions added.

June 1999

Precautions section added before Section 1.

Pages 16, 39: Additional information related to CVM1/CV500/CV1000/CV2000
added to Caution.

Page 60: Power Supply Wiring Precautions added to 5-1-5 Link Adapters.
Page 65: Terminal dimensions added.
Pages 77, 79: Error messages corrected.

May 2000

Changes were made on the following pages.

Page 14: Note added to “Mounting Locations.”

Pages 46, 51, 77, 79: References added.

Pages 65, 66: Minor changes to graphics.

Page 84: Minor change to top paragraph.

Page 95: Subsection on duplicated terminator settings added.
Appendix C added.

08

April 2003

Page xv: Information on EC Directives added to the PLP section.
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