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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
damage to property.

ADANGER Indicates an imminently hazardous situation which, if not avoided, will result in
death or serious injury.

AWARNING Indicates an imminently hazardous situation which, if not avoided, could result in
death or serious injury.

&Caution Indicates an imminently 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 work "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 ONROM 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
anything 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, 2000

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

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

This manual describes the installation and operation of the CS1W-LC001 Loop Control Unit, and
includes the sections described below.

The CS1W-LCO001 Loop Control Unit (CS1W-LC001) helps you build an instrumentation system
comprising multiple loops and is intended as a CPU Bus Unit on a PC (Programmable Controller).
Please read this manual and the other manuals related to the CS1W-LC001 Loop Control Unit
carefully and be sure you understand the information provided before attempting to install and operate
the Loop Control Unit.

There are four manuals used with the CS1W-LCO001. These manuals are listed in the following table.
The suffixes have been omitted from the catalog numbers. Be sure you are using the most recent
version for your area.

Cat. No.

Name Contents (suffixes omitted)
SYSMAC CS1 Series Describes the basic running of the Loop | W374
CS1W-LCO001 Loop Control Unit Control Unit (excluding detailed
Operation Manual descriptions of the function blocks).
SYSMAC CS1 Series Provides detailed information on the W375
CS1W-LCO001 Loop Control Unit function blocks.
Function Block Reference Manual
SYSMAC CS1 Series Describes operation of the CX-Process W372
CS1W-LCO001 CX-Process Tool Tool.
Operation Manual
SYSMAC CS1 Series Describes operation of the CX-Process W373
CS1W-LCO001 CX-Process Monitor | Monitor.
Operation Manual

Section 1 describes the features and system configuration of CS1W-LC001 Loop Control Units.

Section 2 describes the names and functions of parts, and provides other information required to
install and operate CS1W-LCO001 Loop Control Units.

Section 3 provides information on the control mechanism, basic operation, exchanging data with other
Units and software, and fail-safe countermeasures for CS1W-LC001 Loop Control Units.

Section 4 describes a simple example of how to use CS1W-LC001 Loop Control Units.
Section 5 describes basic examples of PID control and examples of applied control types.
Section 6 provides information on how to use FINS commands.

Section 7 provides information on errors that may occur during running of CS1W-LC001 Loop Control
Units and guidelines for troubleshooting these errors.

Appendix 1 describes how to use the Step Ladder Program block on CS1W-LC001 Loop Control
Units, Appendix 2 describes how to use the Node Terminal blocks on CS1W-LC001 Loop Control
Units, and

Appendix 3 provides information on how to calculate the load rate, and operation execution times of
each function block and the execution times of sequence commands.

&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.




New Version Features: Ver. 2.0to Ver.2.5

The following features had been added to the CS1W-LCO001 Loop Control
Unit in upgrading from version 2.0 to version 2.5.

® New Function Blocks

The following function blocks have been added: Fuzzy Logic (Block Model
016), Range Conversion (Block Model 127), Ramped Switch (Block Model
167), Level Check (Block Model 210), Ai4 Terminal (DRT1-AD04) (Block
Model 588), and Ao2Terminal (DRT1-DA02) (Block Model 589).

® Notifying the CPU Unit of Function Block Changes

The CPU Unit can be informed when function blocks are downloaded by
block from the CX-Process Tool software to the Loop Control Unit. (See
note.)

*1: Similar to online editing for the Loop Control Unit.

Notification is achieved by monitoring the Function Block Change Flag (bit
15 in word n) allocated to the Loop Control Unit as a CPU Bus Unit.
Changes in the status of this flag can be used to trigger required
processing, such as notification that function blocks have changed.

® Operation Specifications for Contact Type Control Target Operation
Blocks when Changing from AUTO to MAN or from Site to Central
Operation

For the ON/OFF Valve Manipulator block (Block Model 221), Motor
Manipulator block (Block Model 222), Reversible Motor Manipulator block
(Block Model 223), and Motor Opening Manipulator block (Block Model
224) only MAN status was switched to previously, but now the MAN input
is made to agree with the AUTO input to enter MAN status.

Also when the Site Manipulation Switch was changed from site to central
for these blocks, only operation was changed to the site, but now the
status is changed to MAN and the MAN input is made to agree with the
answer (feedback) input to switch to maintain status at the site while
allowing central operation.

® Shorter I/O Refresh Cycle for Analog I/0O Units

Although previously the external I/O refresh cycle for Mixed Analog 1/O
Units was one cycle longer for Ai/Ao Terminals, specifications have been
changed so that the additional cycle is no longer required.

® A Periodic Initialization Function Added to the Receive All Blocks
block (Block Model 461)

ITEM 030 (periodic initialization) and ITEM 031 (initialization interval) have
been added to the Receive All Blocks block (Block Model 461). These
ITEMs can be used to periodically initialize function block ITEM data in the
I/0 memory of the CPU Unit.

® ITEM Additions and Specification Changes for Other Blocks

¢ A Block Registration Flag (ITEM 039) and the Tool Version (ITEM 110)
have been added to the System Common block (Block Model 000).

¢ A Warning Limit (ITEM 012) has been added to the Basic PID block
(Block Model 011, Advanced PID block (Block Model 020), 2-Position
ON/OFF block (Block Model 001), 3-Position ON/OFF block (Block Model
002), Indication and Setting block (Block Model 031), Indication and
Operation block (Block Model 032), Ratio Setting block (Block Model



033), Indicator block (Block Model 034), and 4-Point Warning Indicator
block (Block Model 110).

¢ An SP Rate-of-change Limit Time Unit (ITEM 030) has been added to
the Advanced PID block (Block Model 012).

¢ In the Batch Flowrate Capture block (Block Model 014, the following
ITEMs have been added: Local SP Setting, Upper 4 Digits (ITEM 024),
Remote SP Setting, Upper 4 Digits (ITEM 028), Current SP Value, Upper
4 Digits (ITEM 030), Preset Value, Upper 4 Digits (ITEM 061), and Batch
Accumulated Value, Upper 4 Digits (ITEM 065) because the number of
digits has been increased from 4 to 8 digits for the Local SP, Remote SP,
Preset Value, and Batch Accumulated Value.

¢ A Time Unit (ITEM 013) was added to the Rate-of-change Limit block
(Block Model 143).

¢ A Reference Input Disable Switch (ITEM 020) was added to the Segment
Program 2 block (Block Model 157) to enable starting from the initial
value rather than the reference input value even when the source of the
reference input is specified.

¢ An Output Type (ITEM 006) was added to the Contact Distributor block
(Block Model 201) to enable selecting between a constant output and a
one-shot output.

¢ Range settings were added for individual points for the Al Terminal from
CPU Unit block (Block Model 453), AO Terminal to CPU Unit block
(Block Model 454), Ai4 Terminal block (Block Model 561), Pi4 Terminal
block (Block Model 562), and Ai8 Terminal block (Block Model 564).

¢ A Receive Disable Switch (ITEM 225) was added to the Expanded DI
Terminal from CPU Unit block (Block Model 455) and Expanded Al
Terminal from CPU Unit block (Block Model 457) and a Send Disable
Switch (ITEM 225) was added to the Expanded DO Terminal from CPU
Unit block (Block Model 456) and Expanded AO Terminal from CPU Unit
block (Block Model 458).

¢ A limit was set for writing ITEMs during execution of autotuning for Basic
PID (Block Model 011) and Advanced PID (Block Model 012). (Although
there was previous no limit on writing ITEMs during autotuning, ITEMs
could not be written except while processing was disabled, autotuning
was specified or executing, or A/M was being switched.)

« Floating point decimal data can now be specified as the source data for
inputs X1 to X8. (Previously, normalized data was specified for inputs X1
to X8 and this data was scaled to floating point data. The source data
was automatically detected as normalized or floating point data and
scaling was disabled if the source data was already floating point data.

Xi



New Version Features: Ver. 1.5to0 2.0

The following features had been added to the CS1W-LCO001 Loop Control
Unit in upgrading from version 1.5 to version 2.0.

® New Function Blocks

The following function blocks have been added: ES100X Controller
Terminal (Block Model 045), 4-point Warning Indicator (Block Model
110), Arithmetic Operation (Block Model 126), Time Sequence Data
Statistics (Block Model 153), Receive All Blocks (Block Model 461), and
Send All Blocks (Block Model 462).

® New ITEMS in Previous Function Blocks

¢ PV Error Detection MV Output Value Traceback Time has been added to
2-position ON/OFF (Block Model 001), 3-position ON/OFF (Block Model
002), Basic PID (Block Model 011), and Advanced PID (Block Model
012).

¢ MV Upper Limit Output Value and MV Lower Limit Output Value have
been added to Basic PID (Block Model 011), Indication and Operation
(Block Model 032), and Ratio Setting (Block Model 033).

e MV Error Contact Input and MV Error Contact Display have been added
to Batch Flowrate Capture (Block Model 014), Indication and Operation
(Block Model 032), and Ratio Setting (Block Model 033).

¢ PV Error Contact Input and PV Error Contact Display have been added
to Indication and Setting (Block Model 031), Indication and Operation
(Block Model 032), Ratio Setting (Block Model 033), and Indicator (Block
Model 034).

¢ Inputs X1 to X8 have been added to Constant Comparator (Block Model
202).

e Inputs X1 to X8 and Comparison Input R1 to R8 have been added to
Variable Comparator (Block Model 203)

¢ Contact Inputs S33 to S224 have been added to Internal Switch (Block
Model 209).

® Improved SCADA Software Support

Functions to monitor or set Loop Control Unit data from standard SCADA
software have been improved. Two new function blocks, Receive All
Blocks (Block Model 462) and Send all Blocks (Block Model 461) can be
used to access Control Block (e.g., Basic PID), Operation Block, and
External Controller Block data in the I/O memory of the CPU Unit using
CSV tags created from the CX-Process Tool software.

® Flash Memory
Data Transfer between RAM and Flash Memory

The CX-Process Tool can be used to transfer function block data from
RAM in the Loop Control Unit to flash memory in the Loop Control Unit.

Data Transfer from Flash to RAM at Startup (Battery-free Operation)

Turn ON pin 2 of the DIP switch on the front of the Loop Controller Unit
will cause the contents of flash memory to be transferred to RAM in the
Loop Controller Unit each time the Unit is started. This enables operation
without worrying about the backup battery.

® RS-232C Communications

A new ES100X Controller Terminal Block enables connecting an
OMRON ES100X Controller to the RS-232C port on the Loop Control

Xii



Unit to monitor or set the ES100X via RS-232C communications or RS-
485 communications via RS-232C.

Restrictions in Use of Function Blocks According to Version

Note

® The following function blocks described in this manual can be used only
when Loop Control Unit CS1W-LCO001 Ver.1.20 and onwards and CX-
Process Tool Ver.1.20 and onwards are used:

¢ The following function blocks can be registered on CX-Process Tool
when Loop Control Unit Ver.1.000 and CX-Process Tool Ver1.20 or
onwards are used. However, if the data of these function blocks is
downloaded to the Loop Control Unit in major item units (units of Loop
Control Unit) when these function blocks are registered on CX-Process
Tool, an error occurs, and the download is canceled. (Other function
blocks also are not downloaded.)

The following function blocks cannot be registered on CX-Process Tool
when Loop Control Unit Ver.1.20 and onwards and CX-Process Tool
Ver.1.00 are used. For this reason, these function blocks cannot also be
downloaded to the Loop Control Unit.

If the following function blocks already exist on the Loop Control Unit and
are uploaded to CX-Process Tool, only the following function blocks are
not uploaded. (When a new upload is performed, these blocks become
empty.)

2-position ON/OFF (Block Model 001), 3-position ON/OFF (Block Model 002),
Blended PID (Block Model 013), 3-input Selector (Block Model 163), 3-output
Selector (Block Model 164), Batch Data Collector (Block Model 174), DI
Terminal from Expanded CPU Unit (Block Model 455), DO Terminal from
Expanded CPU Unit (Block Model 456), Al Terminal from Expanded CPU
Unit (Block Model 457), AO Terminal from Expanded CPU Unit (Block Model
458)

The version of the Loop Control Unit can be verified in the Monitor run status
screen ([Execute]-[Run]-[Monitor run status]) on CX-Process Tool.

When the above function blocks are used, check in the Check System
Operation screen on CX-Process Tool beforehand that the content of ITEM
099 onwards in the System Common block (Block Model 000) is as follows.

ITEM Data name

099 MPU/FROM version indication <\/1.20v1.20 P

Version V1.20 and onwards must be indicated.

® The following function blocks described in this manual can be used only
when Loop Control Unit CS1W-LC001 Ver.1.50 and onwards and CX-
Process Tool Ver.1.50 and onwards are used:

¢ The following function blocks can be registered on CX-Process Tool
when versions of Loop Control Unit earlier than Ver.1.50 (Ver.1.00d or
Ver.1.20) and CX-Process Tool Verl.50 or onwards are used. However,
if the data of these function blocks is downloaded to the Loop Control
Unit in major item units (units of Loop Control Unit) when these function
blocks are registered on CX-Process Tool, an error occurs, and only
those function blocks are not downloaded. (Other function blocks are
downloaded successfully.)

¢ The following function blocks cannot be registered on CX-Process Tool
when Loop Control Unit Ver.1.50 and onwards and versions of CX-
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Note 1

Note 2

Process Tool earlier than Ver.1.50 (Ver.1.00 or Ver. 1.20) are used. For
this reason, these function blocks cannot also be downloaded to the Loop
Control Unit.

If the following function blocks already exist on the Loop Control Unit and
are uploaded to CX-Process Tool, only the following function blocks are
not uploaded. (When a new upload is performed, these blocks become

empty.)

Segment Program (Block Model 157), Accumulated Value Input Adder (Block
Model 182), Accumulated Value Input Multiplier (Block Model 183), Constant
Comparator (Block Model 202), Variable Comparator (Block Model 203),
Clock Pulse (Block Model 207), ON/OFF Valve Manipulator (Block Model
221), Motor Manipulator (Block Model 222), Reversible Motor Manipulator
(Block Model 223), Motor Opening Manipulator (Block Model 224)

Likewise, the following functions can be used only when Loop Control Unit
CS1W-LCO001 Ver.1.50 and onwards and CX-Process Tool Ver.1.50 and
onwards are used:

¢ The following ITEMs can be set on CX-Process Tool when versions of
Loop Control Unit earlier than Ver.1.50 (Ver.1.00d or Ver.1.20) and CX-
Process Tool Verl.50 or onwards are used. However, if the data of these
ITEMs is downloaded to the Loop Control Unit when these ITEMs are set
on CX-Process Tool, only those ITEMs are not downloaded. (Other
ITEMs are downloaded successfully.)

The following ITEMs cannot be set on CX-Process Tool when Loop
Control Unit Ver.1.50 or onwards and versions of CX-Process Tool earlier
than Ver.1.50 (Ver.1.00 or Ver. 1.20) are used. For this reason, these
ITEMs cannot also be downloaded to the Loop Control Unit.

If a download in major item units (units of Loop Control Unit) or a
download in function blocks units including initial setting data is
performed, the respective defaults are set to the following ITEMs on the
Loop Control Unit.

If the following ITEMs are already set on the Loop Control Unit and are
uploaded to the CX-Process Tool, only the following ITEMs are not
uploaded.

AT (auto-tuning) functions of Basic PID block (Block Model 011) and
Advanced PID (Block Model 012), and wait function and additional steps
(step numbers 8 to 15) of the Ramp Program block (Block Model 155)

For details on which actual ITEM this restriction applies to, refer to the ITEM
list for the relevant function block in the Function Block Reference Manual.

The version of the Loop Control Unit can be verified in the Monitor run status
screen ([Execute]-[Run]-[Monitor run status]) on CX-Process Tool.

When the above function blocks are used, check in the Check System
Operation screen on CX-Process Tool beforehand that the content of ITEM
099 onwards in the System Common block (Block Model 000) is as follows.

ITEM Data name

099 MPU/FROM version indication <\/1.50vV1.50 P

Version V1.50 and onwards must be indicated.




® The following function blocks described in this manual can be used only
when Loop Control Unit CS1IW-LCO001 Ver. 2.00 and onwards and CX-
Process Tool Ver. 2.00 and onwards are used:

¢ The following function blocks can be registered on CX-Process Tool
when versions of Loop Control Unit earlier than Ver. 2.00 (Ver. 1.00,
Ver. 1.20, or Ver. 1.50) and CX-Process Tool Ver 1.50 or onwards are
used. However, if the data of these function blocks is downloaded to the
Loop Control Unit in major item units (units of Loop Control Unit) when
these function blocks are registered on CX-Process Tool, an error
occurs, and only those function blocks are not downloaded. (Other
function blocks are downloaded successfully.)

¢ The following function blocks cannot be registered on CX-Process Tool
when Loop Control Unit Ver. 2.00 and onwards and versions of CX-
Process Tool earlier than Ver. 2.00 (Ver. 1.00 Ver. 1.20, or Ver. 1.50) are
used. For this reason, these function blocks cannot also be downloaded
to the Loop Control Unit.

If the following function blocks already exist on the Loop Control Unit and
are uploaded to CX-Process Tool, only the following function blocks are
not uploaded. (When a new upload is performed, these blocks become
empty.)

ES100X Controller Terminal (Block Model 045), 4-point Warning Indicator
(Block Model 110), Arithmetic Operation (Block Model 126), Time Sequence
Data Statistics (Block Model 153), Receive All Blocks (Block Model 461),
Send All Blocks (Block Model 462)

Likewise, the following functions can be used only when Loop Control Unit
CS1W-LCO001 Ver. 2.00 and onwards and CX-Process Tool Ver. 2.00 and
onwards are used:

¢ The following ITEMs can be set on CX-Process Tool when versions of
Loop Control Unit earlier than Ver. 2.00 (Ver. 1.00 Ver. 1.20, or Ver. 1.50)
and CX-Process Tool Ver, 2.00 or onwards are used. However, if the
data of these ITEMs is downloaded to the Loop Control Unit when these
ITEMs are set on CX-Process Tool, only those ITEMs are not
downloaded. (Other ITEMs are downloaded successfully.)

¢ The following ITEMs cannot be set on CX-Process Tool when Loop
Control Unit Ver. 2.0 or onwards and versions of CX-Process Tool earlier
than Ver. 2.00 (Ver. 1.00 Ver. 1.20, or Ver. 1.50) are used. For this
reason, these ITEMs cannot also be downloaded to the Loop Control
Unit.

If a download in major item units (units of Loop Control Unit) or a
download in function blocks units including initial setting data is
performed, the respective defaults are set to the following ITEMs on the
Loop Control Unit.

If the following ITEMs are already set on the Loop Control Unit and are
uploaded to the CX-Process Tool, only the following ITEMs are not
uploaded.

XV
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Note 1

Note 2

MV Output Retrace Time for PV Error has been added to 2-position ON/OFF (Block
Model 001), 3-position ON/OFF (Block Model 002), Basic PID (Block Model 011), and
Advanced PID (Block Model 012).

High MV Limit Output and Low MV Limit Output have been added to Basic PID (Block
Model 011), Indication and Operation (Block Model 032), and Ratio Setting (Block
Model 033).

MV Error Input and MV Error Display have been added to Batch Flowrate Capture
(Block Model 014), Indication and Operation (Block Model 032), and Ratio Setting
(Block Model 033).

PV Error Input and PV Error Display have been added to Indication and Setting (Block
Model 031), Indication and Operation (Block Model 032), Ratio Setting (Block Model
033), and Indicator (Block Model 034).

Inputs X1 to X8 have been added to Constant Comparator (Block Model 202).

Inputs X1 to X8 and Comparison Input R1 to R8 have been added to Variable
Comparator (Block Model 203)

Contact Inputs S33 to S224 have been added to Internal Switch (Block Model 209).

For details on which actual ITEM this restriction applies to, refer to the ITEM
list for the relevant function block in the Function Block Reference Manual.

The version of the Loop Control Unit can be verified in the Monitor run status
screen ([Execute]-[Run]-[Monitor run status]) on CX-Process Tool.

When the above function blocks are used, check in the Check System
Operation screen on CX-Process Tool beforehand that the content of ITEM
099 onwards in the System Common block (Block Model 000) is as follows.

ITEM Data name

099 MPU/FROM version indication <\/2.00v2.00 P

Version V2.00 and onwards must be indicated.

® The following function blocks described in this manual can be used only
when Loop Control Unit CS1W-LC001 Ver.2.50 and onwards and CX-
Process Tool Ver.2.50 and onwards are used:

The following function blocks can be registered on CX-Process Tool
when the Loop Control Unit is pre-Ver.2.50 and the CX-Process Tool is
Ver 2.50 or later. However, if the data of these function blocks is
downloaded to the Loop Control Unit in major item units (units of Loop
Control Unit) when these function blocks are registered on CX-Process
Tool, an error occurs, and the download is canceled. (Other function
blocks will be downloaded normally.)

The following function blocks cannot be registered on CX-Process Tool
when the Loop Control Unit is Ver. 2.50 or later and CX-Process Tool is
pre-Ver.2.50. For this reason, these function blocks cannot also be
downloaded to the Loop Control Unit.

If the following function blocks already exist on the Loop Control Unit and
are uploaded to CX-Process Tool, only the following function blocks are
not uploaded. (When a new upload is performed, these blocks become

empty.)

Fuzzy Logic (Block Model 016), Range Conversion (Block Model 127), Level
Check (Block Model 210), Ai4 Terminal (DRT1-AD04) (Block Model 588),
Ao2 Terminal (DRT1-DA02) (Block Model 589)

Likewise, the following functions can be used only when Loop Control Unit
CS1W-LCO001 Ver. 2.50 or onwards and CX-Process Tool Ver. 2.50 or
onwards are used:




Note 1

Note 2

¢ The following ITEMs can be set on CX-Process Tool when versions of
Loop Control Unit earlier than Ver. 2.50 and CX-Process Tool Ver. 2.50
or onwards are used. However, if the data of these ITEMs is downloaded
to the Loop Control Unit when these ITEMs are set on CX-Process Tool,
only those ITEMs are not downloaded. (Other ITEMs are downloaded
successfully.)

* The following ITEMs cannot be set on CX-Process Tool when Loop
Control Unit Ver. 2.50 or onwards and versions of CX-Process Tool
earlier than Ver. 2.50 are used. For this reason, these ITEMs cannot also
be downloaded to the Loop Control Unit.

If a download in major item units (units of Loop Control Unit) or a
download in function blocks units including initial setting data is
performed, the respective defaults are set to the following ITEMs on the
Loop Control Unit.

If the following ITEMs are already set on the Loop Control Unit and are
uploaded to the CX-Process Tool, only the following ITEMs are not
uploaded.

Block Registration Flag (ITEM 039) and Tool Version (ITEM 110) in System Common
(Block Model 000).

Warning Limit (ITEM 012) in Basic PID (Block Model 011, Advanced PID (Block
Model 020), 2-Position ON/OFF (Block Model 001), 3-Position ON/OFF (Block Model
002), Indication and Setting (Block Model 031), Indication and Operation (Block Model
032), Ratio Setting (Block Model 033), Indicator (Block Model 034), and 4-Point
Warning Indicator (Block Model 110).

SP Rate-of-change Limit Time Unit (ITEM 030) in Advanced PID (Block Model 012).
Local SP Setting, Upper 4 Digits (ITEM 024), Remote SP Setting, Upper 4 Digits
(ITEM 028), Current SP Value, Upper 4 Digits (ITEM 030), Preset Value, Upper 4
Digits (ITEM 061), and Batch Accumulated Value, Upper 4 Digits (ITEM 065) in Batch
Flowrate (Block Model 014).

Time Unit (ITEM 013) in Rate-of-change Limit (Block Model 143).

Reference Input Disable Switch (ITEM 020) in Segment Program 2 (Block Model
157).

Output Type (ITEM 006) in Contact Distributor (Block Model 201).

Range settings in Al Terminal from CPU Unit (Block Model 453), AO Terminal to CPU
Unit (Block Model 454), Ai4 Terminal (Block Model 561), Pi4 Terminal (Block Model
562), and Ai8 Terminal (Block Model 564).

Receive Disable Switch (ITEM 225) in Expanded DI Terminal from CPU Unit (Block
Model 455) and Expanded Al Terminal from CPU Unit (Block Model 457) and Send
Disable Switch (ITEM 225) in Expanded DO Terminal from CPU Unit (Block Model
456) and Expanded AO Terminal from CPU Unit (Block Model 458).

For details on which actual ITEM this restriction applies to, refer to the ITEM
list for the relevant function block in the Function Block Reference Manual.

The version of the Loop Control Unit can be verified in the Monitor run status
screen ([Execute]-[Run]-[Monitor run status]) on CX-Process Tool.

When the above function blocks are used, check in the Check System
Operation screen on CX-Process Tool beforehand that the content of ITEM
099 onwards in the System Common block (Block Model 000) is as follows:

ITEM Data name

099 MPU/FROM version indication <\/2.50v2.50 P

Version V2.50 and onwards must be indicated.
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PRECAUTIONS

This section provides general precautions for using the Programmable Controller (PC) and related devices.

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

1 Intended Audience

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

* Personnel in charge of installing FA systems
* Personnel in charge of designing FA systems

* Personnel in charge of managing FA systems and facilities

2 General Precautions

/A\WARNING

The user must operate the product according tot he performance
specifications described in the operation manuals.

Before using the product under conditions which are not described in this
manual or applying the product to nuclear control systems, railroad systems,
aviation systems, vehicles, combustion systems, medical equipment,
amusement machines, safety equipment, petrochemical plants, 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 system, machines and equipment with double safety mechanism.

This manual provides information for running OMRON Loop Control Units. Be
sure to read this manual before attempting to use the Loop Control Units and
related software (CX-Process Tool and CX-Process Monitor) and keep this
manual close at hand for reference during running.

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

3 Safety Precautions

/A\WARNING

/A\WARNING

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

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

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

* The 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 countermeasure for such errors, external safety measures must be
provided to ensure safety in the system.
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/A\WARNING

/N\WARNING

* 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.

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

Check the following items before starting to run the Loop Control Unit:

* Analog Input/Output Units used in combination with the Loop Control Unit
must be mounted correctly, and the unit number set on the front panel of
the Analog Input/Output Unit must match the unit number set on the Field
Terminal block. If the unit numbers do not match, input/output (read/write)
is performed on the data of another Special I/O Unit (whose unit number
is set on the Field Terminal block).

* The defaults of the System Common block on the Loop Control Unit must
be set correctly. In particular, make sure that the Data Memory (D) for the
Node Terminals on the CPU Unit used by the Loop Control Unit is not set
in duplicate for other applications on the PC. If the application of the Data
Memory is set in duplicate, the PC system may act unexpectedly and
cause injury.

* When writing data to the I/O memory in the CPU Unit with function blocks
(e.g., using Send All Blocks, Expanded DO/AO Terminal to CPU Unit, or
DO/AO Terminal to CPU Unit), be sure that the words written to in the 1/O
memory are not being used for any other purpose. If /O memory words
are allocated to more than one purpose, the PC system may act
unexpectedly and cause injury.

Do not perform processing in such a way that the Loop Control Unit and
CPU Unit perform writing on identical I/O memory addresses allocated to an
contact output or analog output to an external Unit. If writing is performed on
identical addresses, the externally connected load may act unexpectedly
and cause injury.
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4 Operating Environment Precautions

ACaution Do not operate the control system in the following places:
* Locations subject to direct sunlight

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

* Locations subject to condensation as the result of severe changes in
temperature

* Locations subject to corrosive or flammable gases

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

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

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

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

* Locations subject possible exposure to radioactivity

* Locations close to power supplies

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

5 Application Precautions

Observe the following precautions when using the PC.

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

* Always connect to a class-3 ground (to 100 Q or less) when installing the
Units. Not connecting to a class-3 ground may result in electric shock.

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

* Mounting or dismounting 1/O Units

* Assembling the Units

» Setting DIP switches or unit number setting switches
* Connecting or wiring the cables

* Connecting or disconnecting the connectors
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ACaution

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

* To hold analog outputs or contact outputs at specific values (for example,

maximum value or minimum value) when the Loop Control Unit has
stopped running, create a Step Ladder Program on the CPU Unit so that
each of the allocated relays on the Analog Output Unit or Contact Output
Unit are set to a specific value taking the b contact of the Loop Control
Unit Running flag (bit 00 allocated relay n word) as the input conditions.

When a fatal error occurs on the CPU Unit (including during execution of
the FALS command), the Loop Control Unit also stops running. To hold
the analog output to the previous value before the stop occurred, and to
set the analog output to either the minimum value or maximum value, use
the output hold function of the Analog Output Unit or Analog Input/Output
Unit.

Before turning ON the power to the PC, make sure that the facilities are
safe.

The analog output values and contact outputs from the Loop Control Unit
are updated at the same time that the power to the PC is turned ON
regardless of the operation mode of the CPU Unit (including the
PROGRAM mode). (Internally, the analog output values and contact
outputs are sent via the CPU Unit to the Basic I/O Unit and Analog Output
Unit.)

The Loop Control Unit itself does not have a human interface. So, an
external interface such as CX-Process Monitor must be provided.

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.

Before touching the PC, be sure to first touch a grounded metallic object
in order to discharge any static build-up.
Otherwise, it might result in a malfunction or damage.

Before you replace the battery while the Loop Control Unit is ON, be sure
to touch a grounded metal object to discharge any static electricity from
your body

Never short-circuit the plus and minus poles of the battery, charge,
disassemble or heat the battery, or throw the battery into a fire.

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

Always use the power supply voltage specified in this manual. An
incorrect voltage may result in malfunction or burning.

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

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

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

* Do no apply voltages or connect loads in excess of the maximum
switching capacity to output sections. Excess voltage or leads may result
in burning.

* Turn OFF the power to the PC before performing the following operations:

* Mounting or removing the Loop Control Unit, CPU Unit, or the Memory
Pack

* Assembling Racks
¢ Setting the DIP switch or unit number setting switch
* Performing wiring or connecting cables
* When connecting or disconnecting cables
* Do not attempt to disassemble, repair, or modify any Units.

* Be sure to confirm that the DIP switch and the Data Memory (D) are
properly set.

* Leave the dust-protection label attached to the top Unit when wiring.
Removing the label may result in malfunction.

* Remove the labels after the completion of wiring to ensure proper heat
dissipation. Leaving the label attached may result in malfunction.

* Mount the Unit only after checking the terminal block and switch settings
completely.

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

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

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

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

* Confirm that no adverse effect will occur in the system before attempting
any of the following:

* Changing the operating mode of the PC
* Force-setting/force-resetting of any contact in memory

* Changing the present value or any set value in memory
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v

EC Directives

CS1 Series Units confirm to EC Directives. For the system to conform to EC
Directives, however, the following precautions must be adhered to.

* CS1 Series Units must be installed within control panel.

* Use reinforced insulation of double insulation for the DC power supplies
used for the I/O power supplies.

* CS1 Series Units that meet EC Directives also meet the Common Emission
Standard (EN50081-2). The measure necessary to ensure that standards,
such as the radiated emission standard (10 m), are met, however, will vary
depending on the overall configuration of the control panel, the other
devices to the control panel, and wiring. You must therefore confirm that
EC Directives are met for the overall machine or device.

Other Applicable Directives

Applicable Directives

¢ EMC Directive

* Low Voltage Directive

EMC and Low Voltage Directives

XXV

Note

EMC Directive

In order that OMRON products can be used with any machinery and in
combination with other manufacturer’s equipment, the products themselves
are designed to comply with EMC standards (see Note), so that the
assembled machinery or device can then also easily comply with EMC
standards.

Even if machinery and equipment complies with EMC standards before
assembly, this compliance may change depending on the device, the
configuration of the control panel, and wiring, so OMRON cannot guarantee
that a particular system complies with the directive. You must therefore
confirm that EMC Directives are met for the overall machine or device.

EMC: One directive relating to Electro-Magnetic Compatibility
EMS: Electro-Magnetic Susceptibility standard EN61131-2
EMI: Electro-Magnetic Interference standard EN50081-2

Common Emission Standard EN50081-2, radiated emission standard (10 m)

Low Voltage Directive

The Low Voltage Directive provides that necessary safety standards are
guaranteed for devices operating at voltages of 50 to 1,000 VAC or 75 to
1,500 VDC.
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1-1 Outline

1-1-1

Outline

The Loop Control Unit is capable of the following:
- PID operation with up to 32 loops *1

- Operation of up to 250 various processes

- Basic logic sequence control

- Process progression control

The Loop Control Unit can also be used as an alarm/monitor terminal on a
computer without the need to use PID control functions.

The Loop Control Unit belongs to the CPU Bus Unit group for the CS1 series
PCs.

1 The maximum number of control loops is restricted by the operation
cycle. In most cases (when there is no Step Ladder Program), the
maximum number of control loops is 32 loops at operation cycles of 2, 1,
and 0.5 seconds; 16 loops at an operation cycle of 0.2 seconds; and
eight loops at an operation cycle of 0.1 seconds.

The Loop Control Unit itself has no external I/O functions. So, it must be used
in a pair with a unit having an external interface such as an Analog I/O Unit or
Basic 1/0 Unit. The Loop Control Unit exchanges data with the Unit having
the external interface via the CPU Unit I/O memory.

You can achieve all functions (operation functions/designation of field
input/output) simply by combining Control blocks, Operation blocks, and
other function blocks. This allows you to easily build a professional
instrumentation system on your PC (programmable controller).

The following functions can be achieved by function blocks:

Internal Operations

¢ Control (max. 32 function blocks): 2-position ON/OFF Basic PID,
Advanced PID, Ratio Setting, etc.

¢ Operation (max. 250 function blocks): Alarm/Signal restrictions/Hold,
Arithmetic (addition, subtraction, multiplication and division), Functions
(Square Root, Absolute Value, Segment Linearizer, etc.), Time Functions
(Lead/Delay, Dead Time, Ramp Program, etc.), Pulse Train Operation
(Accumulator), Signal Selection/Switching (Rank Selector, Constant
Selector, etc.), Sequential Control (Timers, Counter, etc.)

¢ External controllers (max. 32 function blocks): ES100X Controller Terminal

¢ Logic sequence/step progression control (max. 100 function blocks): Step
Ladder Program

External I/O

¢ Each of the points on the Analog I/O Unit and Basic I/O Unit is read and
written by the Field Terminal block (max. 80 function blocks).

¢ Specified contacts or analog data on the CPU Unit is read and written by
the CPU Unit Terminal block (max. 16 function blocks) and the Expanded
CPU Unit Terminal block (max. 32 function blocks).
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1-1-2

Note

Features

¢ Data for Control, Operation, and External Controller blocks can be read
and written for SCADA software by using the Send All Blocks block and
Receive All Blocks block.

¢ Contacts, analog data, and Control blocks (max. 32 function blocks) are
sent to the computer, and contacts with a Loop Control Unit mounted on a
networked PC or analog data are read and written (send: max. 50 function
blocks, receive: max. 100 function blocks) by the Node Terminal block.

Data in each of the function blocks can also be read and written by issuing
the FINS command to the Loop Control Unit by the CMND (DELIVER
COMMAND) command in the Step Ladder Program on the CPU Unit.

All Functions Achieved by Using Only Function Blocks (operation
functions/designation of field input/output)

Wiring function blocks in the software allows you to achieve not only
combinations of operation blocks but also all functions including specification
of field 1/Os.

Almost All Control Types Freely Achieved by Combining Function
Blocks

In addition to regular PID control, cascade control, feedforward control, dead
time compensation control, override control and other special control types
can be achieved as desired by combining function blocks for up to 32 loops.
Control can also be easily configured for processes with prolonged dead
time, non-linear processes, and processes involving fluctuating loads.
Changes in control type after start of operation can also be flexibly
accommodated.

Easy Integration of Loop Control and Sequence control

Data exchange with the CPU Unit and logic sequence/step progression
control on the Loop Control Unit can be achieved. This allows you to easily
integrate analog loop control and sequence control.

Data Exchange with Analog I/0O Unit and Basic 1/0O Unit Achieved by
Function Blocks

External analog I/O and contact I/O can be easily input and output by
specifying the Analog I/O Unit on the PC and the Basic I/O Unit as the
function block.

Logic Sequence Control and Step Progression Control Achieved by
Function Blocks

Up to 4000 commands (mnemonic LOAD, OUT, etc.) can be programmed as
a function block. This block can be further divided into separate steps so that
program execution moves between steps when preset conditions are
satisfied. This allows you to easily control step progression, for example, on
devices that are analog process intensive.
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Note

Command execution on the Loop Control Unit is slower (0.1 to 2 second
operation cycle) than that on a CPU Unit. So, these commands are used for
programming AND and OR conditions when combining function blocks and
specifying (Remote/Local, Auto/Manual, etc.) function block operating
conditions.

Data Exchange with CPU Unit Achieved by Function Blocks

Contacts and analog data in CPU Unit /O memory can also be read and
written constantly (at each operation cycle) by specifying the I/O numbers of
function blocks. This facilitates cooperative control in setting up and
monitoring Step Ladder Programs on the CPU Unit.

Functions to monitor or set Loop Control Unit data from standard SCADA
software have been improved. Two new function blocks, Receive All Blocks
(Block Model 462) and Send all Blocks (Block Model 461) can be used to
access Control Block (e.g., Basic PID), Operation Block (e.g., math
functions), and External Controller Block (ES100X) data in the I/O memory of
the CPU Unit using CSV tags created from the CX-Process Tool software.

I/0 with Host Computer (via CPU Unit) Achieved by Function Blocks

Data can also be sent to the host computer connected on the Host Link or
the computer (on which the Controller Link Support Board is mounted)
connected on the Controller Link by designating the function block. (Note,
however, that data is only stored to the Data Memory for the Node Terminals
on the CPU Unit. Subsequent processing is dependent on accessing by FINS
commands issued from the host computer or on the Data Link with the
computer on the Controller Link.)

The contacts and analog data of the Loop Control Unit mounted on a
networked PC can also be read and written via the Controller Link by
designating the function blocks. (Note, however, that data is only stored to
the Data Memory for the Node Terminals on the CPU Unit. Subsequent
processing is dependent on the Data Link with the PC on the Controller Link.

Message Communications by FINS Commands

Data on each of the function blocks can also be read and written as desired
by issuing FINS commands by the CMND (DELIVER COMMAND) command
in the Step Ladder Program on the CPU Unit or by issuing FINS commands
from the host computer. Function block data can also be read and written
from PCs (CPU Units) on other networked nodes.

Simulated Software Wiring between Function Blocks

CX-Process Tool allows you to simulate wiring between function blocks in the
software by joining lines on your computer’s screen.

Simulated Monitoring of Monitor, Graphic Monitor, and Alarms

CX-Process Monitor or SCADA software can be used to monitor the control
state and change settings on the Loop Control Unit in a screen that is similar
to a field device. CX-Process Monitor also supports graphic monitoring,
generation of trend graphs, alarm monitoring, alarm logging and operation
logging of each of the instrumentation components. Commercially available
SCADA software can also be used to create a monitoring system.
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The CX-Process Tool is used to create tags for the CX-Process Monitor or
for SCADA software to enable accessing Loop Control Unit Data.

Connect ES100X Controllers Externally

ES100X Controllers can be connected to the RS-232C port on the Loop
Control Unit and ES100X External Controller Terminal function blocks can be
used to monitor ES100X parameters, such as the SP, PV, and MV, and to
set ES100X parameters, such as the SP and PID constants. Converting from
RS-232C to RS-422A/485 enables connecting up to 32 ES100X Controllers.

Battery-free Operation

You now have a choice. You can either store function block data in RAM in
the Loop Control Unit and back it up with a battery or you can eliminate the
need for a backup battery by setting the Loop Control Unit to transfer flash
memory contents to RAM each time power is turned ON. (Automatic transfer
from flash memory is set using the DIP switch.)



Outline Section 1-1

1-1-3 Basic System Configuration

1,2,3... 1. Unit Having External Interface Functions

The Loop Control Unit itself does not have external analog I/0 and
external contact I/O functions. So, it must be used in combination with a
Unit having external interface functions such as an Analog I/O Unit as
shown in the example figures in the following pages.

2. CX-Process Tool

The Loop Control Unit itself does not have a human-machine interface for
preparing function block data. So, function block data must be prepared
on CX-Process Tool, and then downloaded to the Loop Control Unit for
use as shown in the example figures in the following pages.

3. CX-Process Monitor

The Loop Control Unit itself does not have a human-machine interface for
setting the Set Point and PID constant values, and displaying the PV. So,
the Set Point and PID constant values must be set, and PV monitored on
CX-Process Monitor as shown in the example figures in the following
pages.

1-1-4  Application Examples
The Loop Control Unit can be used, for example, to build control systems

capable of high-density monitoring of analog data through to advanced
control of instrumentation such as in the following four examples.

High-density Monitoring of Waterworks and Sewage Systems

Analog Input Contact Loop Control Unit

Unit Output Unit
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Temperature Control of Kettle Reboiler (cascade control)

Analog Input | Analog
Unit Output Unit

Loop Control

PV 1
PV 2

MV 1
RSP1
PID2

<)

Liquid-vapor]
separation
converter

CPU Unit

Temperature|

S e
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Temperature

old water
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Conwersion

Vapor

> Drain

Boiler Drum Level Control (with cascade feedforward control function)

Analog | Analog Loop Control Unit CPU Unit
Input Unit [Output Unif
Pv1 " PID1
A
Steam flow rate
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Flow rate
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Heat Exchanger Exit Temperature Control (with cascade feedforward

control)
Analog | Analog Loop Control Unit CPU Unit
Input Unit | Output
Unit
PV 1 _/AID
Exit tem perature
inlet temperature MV 1
inlel
flowrate
PV 2
A4
A4
Steam flow rate *1: Prepare a feedforward model for compensating MV1 in
combination with lead/delay, segment linearizer and
rate-of-change operation.
eat
Inlet Flowrate xchanger, _
tem perature Exit tem perature
ITL »
T »
MV 2
Flowrate
: I—Steam
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1-1-5 Loop Control Unit Mechanism
Overall Mechanism
The following illustration shows a block diagram of the overall mechanism.
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/N\WARNING

Note

The following describes each of the functions of the Loop Control Unit.

Do not perform writing operations on the same 1/0O memory address allocated
to contact outputs or analog outputs between the Loop Control Unit and the
CPU Unit.

If writing is performed on the same address, the externally connected load
may function unexpectedly, causing an injury.

Analog I/0 or Contact I/0O

Analog signals or contact signals are input and output constantly (at each
operation cycle) between the Analog 1/0O Unit or Basic Unit on the same PC
and the CPU Unit I/O memory. At this time, the user is not required to be
aware of /0O memory addresses as the Field Terminal block is used.

With analog /0O, only the unit number of the Analog 1/0 Unit is set. With
contact I/0, however, the leading allocated address in I/O memory must be
set.

CPU Unit Loop Control Unit
Analog Input Unit Field Terminal
I/0 memory block
At each I/0] =7 At each =3 —
refresh opera- | | >
tion i
cycle

A
U U

«— < ‘
At each I/Q Ateach]
refresh opera- | «

tion |

Analog Output Unit cycle

The Loop Control Unit uses the Field Terminal block (regardless of the user
program on the CPU Unit) to read and write areas allocated for contact or
analog signals. So, do not perform write operations on the same allocated
areas between the Loop Control Unit and the CPU Unit.
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Note 1

Note 2

Data Exchange with Specified CPU Unit I/O Memory

I/O operations can be performed internally on the Loop Control Unit
constantly (at each operation cycle) with any specified CPU Unit /O memory.
In this case, the CPU Unit Terminal block or the Expanded CPU Unit
Terminal block is used, and the I/O memory address must be specified.

Data exchange is possible with the following I/O memories:
- CIO (channel I/0) Area

- Work Area (W)

- Holding Area (H)

- Data Memory (D)

- Extended Data Memory (E) bank No. O

This function can also be used to designate units (CompoBus/D,
CompoBus/S and other Communications Units) on which field terminals are
not supported, and CPU Unit I/O memory (remote I/O allocated area, etc.) for
enabling 1/0O.

CPU Unit Loop Control Unit

CPU Unit ?erminal block

/O memory or [E_xﬂp_a}nded CPU Unit

> >
At each :
operation >
cycle

 Nan
1

operation |
cycle '<

A

The Loop Control Unit uses the CPU Unit Terminal block or the Expanded
CPU Unit Terminal block (regardless of the user program on the CPU Unit) to
read and write to specified CPU Unit I/O memory. So, do not perform write
operations on the same I/0O memory addresses between the Loop Control
Unit and the CPU Unit.

Data Exchange with CX-Process Monitor

Loop Control Unit data can be exchanged with CX-Process Monitor. Data or
analog signals for controller use can be uploaded to CX-Process Monitor
running on a computer connected via the RS-232C interface or a network
such as Controller Link.

Data such as the Set Point Values can also be changed on CX-Process
Monitor.

There are two data exchange modes: on-demand mode and Data Link mode.
(For details, see 3-4 Exchanging Data with CX-Process Monitor/SCADA
Software and Other Nodes and Appendix-2 How to Use the Node Terminal
Blocks.)

11
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CX-Process Monitor

CPU Unit

o

1/0 memory

Uploading of
data to be
monitored

Data Memory
for Node
Terminals

Loop Control Unit

Node Terminal
block

[ Ateach

operation
cycle

Control block

Manipulation of data
such as changes to

Set Point

Data Exchange with SCADA Software

> >
PID, etc.

Commercially available SCADA software can also be used to read and write
function block data for the Loop Control Unit. Words in the I/O memory of the
CPU Unit are allocated for function block data so that Control Block,
Operation Block, and External Controller Block data can be read and written
using CSV tags with SCADA software. Expanded CPU Unit Terminal blocks
can also be used to read and write data using CSV tags for other ITEMs.

CSV tags are created using the CX-Process Tool.

SCADA software
C

PU Unit

I/O memory

7

\Words specified

Set CSV tags
and read

A

Loop Control Unit

for Send All
Blocks

_[Words specifed

Set CSV tags
and write

| for Receive All

Each
execution
cycle

Send All

Blocks
Control Block
ITEMs
Operation

— \|Block ITEMs
Receive All

Blocks External
Controller
Block ITEMs

Blocks

Set CSV tags

Specified words

Expansion CPU Unit
..Jerminals

and read

Specified words

v

Set CSV tags
and write

1
<1

\ 4

>
>

Data Exchange with Loop Control Units at Other Nodes

Loop Control Unit data can be exchanged with Loop Control Units at other
nodes via Controller Link.

The following two methods can be selected.

1) When part of the data link is used (CPU Unit Terminal or Expanded
CPU Unit Terminal block)
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2) Internal processing

The PC on which the Loop Control Unit is mounted is linked via the regular
Controller Link Data Link with the PC at the other node. On this link, the Loop
Control Unit reads and writes analog signals or contact signals on part of the
Data Link Area on the CPU Unit by the CPU Unit Terminal or Expanded CPU
Unit Terminal block.

Loop Control Unit at

other node CPU Unit Loop Control Unit
1/O memor CPU Unit Terminal or
Yy Expanded CPU Unit
Terminal block ______
At each
operation|
Controller Link < cycle :<:I
Data Link Data Memory <1
Analog data or 4 ;Z:n':‘izdalfs Ateach :
contact data operation|
cycle >
-

2) When Data Link Area 1 or 2 are occupied (Node Terminal block used)

The PC on which the Loop Control Unit is mounted occupies Data Link Area
1 or 2 for Loop Control Unit use, and is linked via the Controller Link Data
Link with the PC at the other node. Data Memory (D) for the Node Terminals
of the CPU Unit is allocated to Data Link Area. On this link, the Loop Control
Unit can exchange data with the other Loop Control Unit at the other node
PC by reading and writing Data Memory (D) for the Node Terminals of that
CPU Unit by the Node Terminal block.

Loop Control Unit at

other node CPU Unit Loop Control Unit
1/0 memory
Node Terminal block
At each
operation] !
Controller Link cycle <
Data Link is < I<:|
occupied. _| Data Memory ateach | |
Analog data or for Node A s:i'on :
contact data Terminals peral :
cycle J:>
=

¢ Prepare a data sheet for the function blocks shown below on CX-Process
Tool, and store the data sheet on the Loop Control Unit. The function block
data sheet describes: (a) software wiring of each function block and (b)
parameters in each function block.

13
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Software wiring

Field Terminal Field Terminal block
block Operation block[ Control block
Analo > » PID » Analog |
— utg » Addition/ > ] gl u? >
P o] Subtraction I p
Parameters
ITEM Data
000
Field Terminal 001
block 002
_»| Analog

input

Example 1

Example 2

Example 3

Note

¢ The Loop Control Unit handles analog I/O signals not in engineering units
but in percentage units.

At analog input, the converted values 0000 to OFAOQ (FF38 to 1068) Hex from
the Analog Input Unit for input 4 to 20 mA (3.2 to 20.8 mA) are converted to
0.00 to 100.00% (-5.00 to 105.00%) before they are processed by the Loop
Control Unit.

At analog input, the converted values F830 to 07DO0 (F768 to 0898) Hex from
the Analog Input Unit for input -10 to +10 mV (-11 to +11 V) are converted to
0.00 to 100.00% (-5.00 to 105.00%) before they are processed by the Loop
Control Unit.

At analog output, the values 0.00 to 100.00% (-5.00 to 105.00%) are
converted to setting values 0000 to OFAOQ (FF38 to 1068) Hex before 4 to 20
mA (3.2 to 20.8 mA) is output from the Analog Output Unit.

Converted values (in the case of analog input) for 0 to 100% on the Loop
Control Unit and setting values (in the case of analog output) for 0 to 100%
on the Loop Control Unit are fixed to the same values as the user ranges.
However, in the case of isolated-type Analog Input Units (CS1W-
PTS01/02/03, PTWO01, PDCO01, PPS01, PTRO01), the Analog Input Unit itself
has a range setting function. So, any values can be specified as the
converted values (on condition that the same setting as the range setting is
made).
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Example 1

Example 2

Note 1

Note 2

Note 3

o Likewise, data exchange with the CPU Unit is handled not in engineering
units but in percentage units. Values in /O memory words are converted to
percentage units based upon the specified range before they are input to
the Loop Control Unit. Alternatively, percentage values are converted to
Hex values based upon the specified range before they are output to CPU
Unit I/O memory.

At input from the CPU Unit, the values of 0000 to OFAO Hex in the 1/O
memory words are converted to 0.00 to 100.00% before they are input to the
Loop Control Unit when the range 0 to 4000 (0000 to OFAQO Hex) is specified.

At output to the CPU Unit, the values of 0.00 to 100.00% are converted to
0000 to OFAO Hex before they are output to the Control Unit when the range
0 to 4000 (0000 to OFAO Hex) is specified.

In data exchange with the CPU Unit, data can be actually exchanged within
the range -320.00 to +320.00% and not within the range 0.00 to 100.00%.
So, in the above example, the conversion range for 0 to 4000 (0000 to OFAO
Hex) is 0.00 to +100.00. However, in actual operation, 8300 to FFFF Hex and
0000 to 7D00 Hex are converted to -320.00 to -0.01 and 0.00 to +320.00%,
respectively, before they are processed.

Any data range in CPU Unit I/O memory corresponding to 0 to 100% on the
Loop Control Unit can be specified. (The data range is dependent on the
specified input range and output range on the CPU Unit Terminal block or the
Expanded CPU Unit Terminal block.)

CX-Process Tool scales these percentage values to engineering units
values, and CX-Process Monitor monitors and sets the values in engineering
units. (For details, see 3-1 Configuration of Function Blocks.)

The Loop Control Unit does not process analog data in engineering units
(scaled values). (All analog data is processed in percentage values.) To
monitor/and set analog data in engineering units, the analog data must be
scaled on CX-Process Tool and then monitored and set on CX-Process
Monitor.

15
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Overall Mechanism of Data Exchange

The following block diagram shows the overall mechanism of data exchange.

Loop Control Unit

CX-Process Tool

Preparation of Function Block
Data

CPU Unit

@

Operation
cycle

}

Analog /O or other
External 1/0 (Field
Terminal) block

@

At each
execution of

1/0 memory

Block operation

CPU Unit Terminal
block or Expanded
CPU Unit Terminal
block |

Analog/Basic 1/0 and other units

@

Ateach I/O

refresh

Allocated relays of

Analog Unit, etc.

v

Square Root or
other Operation block

|

Step Ladder
Program block

|

PID or other Control
Block

System Common

®

At each
execution of
block operation

Any area

User program

ICMND

@

FINS command
to Loop Control
Unit issued as
necessary

®

At each execution
of block operation

block

Status

®

Every 1 second

Status

1/0 memory

Allocated area of

Node Terminal block

@

At each
execution of

Loop Control Unit

1/0 memory

Allocated area

CX-Process Monitor

[ ]

@-1

e
[ —g

Error log data

block operation

Data readable by
FINS command

Data Memory
for Node
Terminals

Uploading of data to
be monitored

User program

CX-Process
Monitor

[ ]

— 1= |

ICMND

@-2

Loop Control Unit at
other node
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® Function Block Operations (independent of and asynchronous with
CPU Unit)

The function blocks on the Loop Control Unit are cyclically executed
according to fixed operation cycles. Operations are executed asynchronously
with the user program on the CPU Unit.

The operation cycle is one of 0.1, 0.2, 0.5, 1 or 2 seconds (*1), and can be
specified to each function block. (The default operation cycle is one second
for each function block.)

Operation is started when the PC is turned ON regardless of the CPU Unit
operation mode.

%1 The execution cycle for commands in the Step Ladder Program block
(Block Model 301) on the Loop Control Unit is one of 0.1, 0.2, 0.5, 1 or 2
seconds for each operation cycle in the Step Ladder Program block. The
command execution cycle is longer than the cycle time of commands in
the Step Ladder Program on the CPU Unit.

@ External I/O (via the CPU Unit I/O memory)

The Loop Control Unit actually updates external /0O data from each unit via
CPU Unit I/O memory at each operation cycle of the Field Terminal block.

® Constant Data Exchange with CPU Unit (by Function block)

The Loop Control Unit refreshes data I/O with specified CPU Unit I/O
memory areas at each operation cycle of the CPU Unit Terminal block or the
Expanded CPU Unit Terminal block.

@ On-demand Data Exchange with CPU Unit (by FINS command
issued to Unit)

The CPU Unit can read and write Loop Control Unit data by issuing the FINS
command to the Loop Control Unit by the CMND (DELIVER COMMAND)
command in the Step Ladder Program whenever necessary.

® CPU Unit Status Notification (by reflecting in System Common
block)

The status of the CPU Unit (operation mode, fatal error, etc.) is reflected in
the System Common block on the Loop Control Unit. If necessary, the Loop
Control Unit extracts data from this System Common block.

® Loop Control Unit Status Notification (by allocated CIO Area)

The status of the Loop Control Unit is reflected on the CPU Unit at the CIO
Area allocated as the CPU Bus Unit. Note, however, that this status is
reflected every second and not at the 1/O refresh cycle.

17
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@ Data Exchange with CX-Process Monitor and Loop Control Units at

Other Nodes (by Node Terminal block)

The Data Memory for node terminals is allocated to the CPU Unit Data
Memory area comprising the following two areas:

®-1 Data exchange area with CX-Process Monitor

®-2 Data exchange area with Loop Control Unit at other node

For either area, the Node Terminal block is used for performing data
exchange constantly (at each operation cycle) with CX-Process Monitor or
Loop Control Units at other nodes.

Reading of Error Log Data on Loop Control Unit

Error log data is stored on the Loop Control Unit. (The error code, detailed
information, date (year/month) and time (hour/minute/second) of occurrence
are recorded as one error log data record, and the latest 256 data records
are stored.) Error log data can be read using the read error log FINS
command (command code 2102 Hex).

Note

Relationship between CPU Unit I/O Memory and Loop Control Unit

The Loop Control Unit can read from and write to CPU Unit I/O memory by
the methods indicated in the following table.

Data direction

Purpose of data on Loop Control Unit

Loop Control Unit

Loop Control Unit

Loop Control Unit

Loop Control Unit

< CPU Unit < CPU Unit — CPU Unit — CPU Unit
I/O memory area | Reading or writing | Reading or writing | Writing at data Writing using
type on CPU Unit | at CPU Unit at field terminals memory for node | allocated area for
Terminals, terminals CPU Bus Unit

Expanded CPU
Unit Terminals, or
Send/Receive All
Blocks

@ : possible,
—: impossible

Cio @ Reading/writing of — Notification of

CIO area on Loop Control Unit

corresponding status

unit at field

terminals
Work Area (W) @ — — —
Holding Area (H) @ — — —
Auxiliary Area — — — —
Temporary Relay — — — —
Area
Tmer — — — —
Counter — — — —
Data Memory @ — Up to 3836 words —
Area (D) allocated for use

for CX-Process
Monitor

Extended Data @ (bank No.0 — — —
Memory Area (E) | only)
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1-1-7 Internal Mechanism of Loop Control Unit

The following describes the internal mechanism of the Loop Control Unit.

¢ Function block data and error log data are backed up by internal battery in
RAM. During actual operation, the Loop Control Unit used the data in RAM.

¢ Function block data is prepared and downloaded to RAM in the Loop
Control Unit from CX-Process Tool running on the computer.

From the CX-Process Tool, you can transfer data between RAM and flash
memory whenever necessary, or you can set the Loop Controller Unit to
automatically transfer the contents of flash memory to RAM whenever
power is turned ON. This enables operation without a backup battery.
(Error log data, however, is not backed up without a battery, i.e., it is not
store in flash memory.)

¢ Error log data can be read using the READ ERROR LOG FINS command
(command code 2102 Hex). Error log data is not stored in flash memory.

¢ In the default state, function block data is not stored on the Loop Control
Unit. Function block data must be downloaded from a computer before the
Loop Control Unit can be run.

Function block data prepared and
downloaded to RAM from CX-Process Tool

The contents of RAM and flash
I:I memory can be transferred back

and forth as requried.

Command

Download

Loop Control Unit

RAM v

Flash memory

Back up

<

Function block data sheet

(all function block data)
Unit address ¢ A4
setting switch Recover
(front panel)

»| Function block data
14

CPU Unit

Backup At each operation execution N
< 1/0 memory
mzd
Bh
Stored error log data
Every 1 second
oiP sthc?-[:l Alocated dat ™~ Allocated
located data
Set whether or not to 11 words
transfer flash memory|
contents to RAM at

startup.

Note:

¢ Function block data in RAM can be backed up to flash memory using the
CX-Process Tool. Refer to the CX-Process Tool Operation Manual for
details.

¢ Function block data in flash memory can be restored to RAM. This can be
achieved either automatically at startup (set by turning ON pin 2 of the DIP
switch) or by using the CX-Process Tool. The use of the DIP switch is
described later in this manual. Refer to the CX-Process Tool Operation
Manual for details on using the CX-Process Tool.
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1-1-8  List of Function Blocks
The following function blocks are combined and used in Loop Control Units.
Block _ Allocatable
Category Type model Block name Function block
address
System System 000 |[System Makes settings common to all function blocks and 000
Common Common Common outputs signals for the system.
Block Block
Control Controller 001 |2-position 2-position type ON/OFF controller 001 to 032
Block ON/OFF
002 (3-position 3-position type ON/OFF controller for heating/cooling
ON/OFF ON/OFF control
011 |Basic PID Performs basic PID control.
012 |Advanced PID |Performs PID with two degrees of freedom control for
enabling deviation/MV compensation, MV tracking,
etc.
013 |(Blended PID Performs PIF control on the cumulative value
(cumulative deviation) between the accumulated value
PV and accumulated value Remote Set Point.
014 |(Batch Flowrate |Functions to open the valve at a fixed opening until a
Capture fixed batch accumulated value is reached.
016 |Fuzzy Logic Inputs up to eight analog inputs and then outputs up
to two analog outputs based on fuzzy inferences.
031 (Indication and |Manual setter with PV indication and and SP setting
Setting functions
032 [Indication and  |Manual setter with PV indication and MV setting
Operation functions
033 |Ratio Setting Ratio and bias setter with PV indication and ratio
setting function
034 |Indicator PV indicator with PV alarm
External External 045 |[ES100X Performs monitoring and setting for an ES100X 065 to 096
Controller  |Controller Controller Controller connected directly to the RS-232C port on
Block Block Terminal the Loop Control Unit.
Operation Alarm/Signal | 110 |4-Point Warning |Provides the alarm contact outputs for the high/high, | 100 to 349
Block restrictions/ Indicator high, low, and low/low limits of single analog signals. |(Note: 349
Hold This function block provides the same function as the |is an
Indicator block (model 034). internal
111 |High/Low Alarm |Provides the alarm contact outputs for the high and switch in
low limits of single analog signals. CX-
112 |Deviation Alarm |Provides the alarm contact outputs for the deviation of |Process
two analog signals. Tool (One
113 |Rate-of-change |Provides the alarm contact outputs for the high and  |Block
Operation and  [low limits of rate-of-change operation when the analog|Model 209
Alarm signal rate-of-change is output. is already
115 |High/Low Limit |Limits the high and low limits of single analog signals. |allocated
116 |Deviation Limit |Calculates the deviation between two analog signals, |as the
and limits the deviation within that range. default.))
118 |Analog Signal  |Holds the maximum, minimum or instantaneous value
Hold of single analog signals.
Arithmetic 121 |Addition or Performs addition/subtraction with gain and bias on up
Subtraction to 4 analog signals.
122 |Multiplication Performs multiplication with gain and bias on up to 2
analog signals.
123 |Division Performs division with gain and bias on up to 2 analog
signals.
126 |Arithmetic Performs various math operation (trigonometric.
Operation logorithmic, etc.) on floating-point decimal values
converted (to industrial units) from up to 8 analog
inputs.
127 |Range Converts analog ranges for up to eight analog signals
Conversion based only on values input for 0% and 100% inputs

and 0% and 100% outputs.
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Block _ Allocatable
Category Type Block name Function block
model
address
Operation Functions 131 |Square Root Performs square root extraction (with low-end 100 to 349
Block cutout) on single analog signals. (Note: 349
(continued) 132 |Absolute Value Performs non-linear (3 gain values) operation on is an
single analog signals. Analog signals can also set as|internal
a dead band (with different gap). switch in
133 |Non-linear Gain  |Outputs the absolute value of single analog signals. |CX-
(Dead Band) Process
134 |Low-end Cutout |[Sets output to zero close to the zero point of single |Tool (One
analog signals. Block
135 |Segment Converts single analog sigals to 15 segments before|Model 209
Linearizer the signals is output. is already
136 |Temperature And |Performs temperature and pressure correction. allocated
Pressure as the
Correction default.))
Time 141 |First-order Lag Performs first-order lag operation on single analog
Function signals.
143 |Rate-of-change Performs rate-of-change restriction on single analog
Limit signals.
145 |Moving Average |Performs moving average operation on single
analog signals.
147 |Lead/Delay Performs lead/delay operation on single analog
signals.
148 |Dead Time Performs dead time and first-order lag operations on
single analog signals.
149 |Dead Time Used for Smith’s dead time compensation PID
Compensation control
150 |Accumulator for |Accumulates analog signals, and outputs 8-digit
instantaneous accumulated value signals.
value input
151 |CPU Unit Running |Accumulates the operating time, and outputs the
Time Accumulator |pulse signal per specified time.
153 |Time Sequence |Records time sequence data from analog signals
Data Statistics and calculates statistics, such as averages and
standard deviations.
155 |Ramp Program Ramp program setter for combining ramps for time
and hold values.
156 |Segment Program |Segment program setter setting the output values
with respect to time.
157 |Segment Program [Segment program setting with wait function for
setting the output values with respect to time
Signal 161 |Rank Selector Selects the rank of up to 8 analog signals.
Selection/ 162 |Input Selector Selects the specified analog signals specified by the
Switching contact signal from up to 8 analog signals.
163 |3-input Selector [Selects and outputs one of three analog input
signals.
164 |3-output Selector |Outputs one analog input signal in three switched
direction.
165 |Constant Selector [Selects 8 preset constants by the contact signal.
166 |Constant Outputs 8 independent constants.
Generator
167 |Ramped Switch  |Creates a ramped switch based on two analog
inputs or constants.
ITEM 171 |Constant ITEM Writes the constant to the specified ITEM at the
Settings Setting rising edge of the send command contact.
172 |Variable ITEM Writes the analog signal to the specified ITEM at the
Setting rising edge of the send command contact.
174 |Batch Data Stores each of max. 8 analog inputs to buffer by a
Collector certain timing within sequential processing.
182 |Accumulated Adds up to four accumulated value signals.
Value Input Adder
183 |Accumulated Multiplies analog signals by the accumulated value

Value Analog
Multiplier

signals.
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Block . Allocatable
Category Type Block name Function block
model
address
Operation Pulse Train 184 |Accumulator for |Converts 4-digit accumulated value signals to 8 100 to 349
Block Operation accumulated value|digits. (Note: 349
(continued) input is an
185 |Contact Counts low-speed contact pulses, and outputs 8- internal
input/Accumulated |digit accumulated signals. switch in
value output CX-
186 |Accumulated Converts 4-digit accumulated value signals to low- |Process
Value speed contact pulses before they are output. Tool (One
Input/Contact Block
Output Model 209
Others 192 |Analog/Pulse Changes the ON/OFF duration ratio in a constant is already
Width Converter |cycle duration so that it is proportional to the analog |allocated
signal. as the
Sequence 201 |Contact Distributor|Connect contact signals between function blocks in |default.))
Operation a 1:1 connection.
202 |Constant Compares up to eight sets of analog signals and
Comparator constants, and outputs the comparison results as
contacts.
203 |Variable Compares up to eight pairs of analog signals, and
Comparator outputs the comparison results as contacts.
205 (Timer 2-stage output-type addition timer for forecast
values and reached values. Can also output the
present value.
206 |ON/OFF Timer Timer for performing ON-OFF operation at preset
ON and OFF times.
207 |Clock Pulse Outputs clock pulses that turn ON for one operation
cycle only at each set time.
208 |Counter 2-stage output type addition timer for forecast values
and arrival values. Can also output the current
value.
209 (Internal Switch Temporary storage contact for accepting relays in
the Step Ladder Program block.
(Note: One internal switch is already allocated as
"temporary storage" in CX-Process Tool.)
210 |Level Check Checks the level of an analog input for eight levels
and outputs contacts according to the level. The
level number is also output via an analog output.
Contact Type| 221 |ON/OFF Valve Manipulates and monitors ON/OFF valves with
Control Manipulator open/close limit switches.
Target 222 |Motor Manipulator |Manipulates and monitors motor operation.
223 |Reversible Motor |Manipulates and monitors reversible motor
Manipulator operation.
224 |Motor Opening Inputs a target opening, and manipulates an electric
Manipulator positional-proportional motor.
Sequential Control 301 |Step Ladder Performs logic sequence and step progression 400 to 499
Program control.
Node Send to 401 |DO to Computer [Sends 128 contacts to the send-to-computer area. | 501 to 532
Terminal Computer When CX-Process Monitor is used, the contact
signals to be monitored are connected to this
function block.
402 |AO to Computer |Sends 16 analog values to the send-to-computer
area. When CX-Process Monitor is used, the analog
signals to be monitored are connected to this
function block.
403 |[1-Block Send Sends a specified 1 block to the send-to-computer
Terminal to area. When CX-Process Monitor is used, the 1 block
Computer to be monitored are connected to this function block.
404 |4-Block Send Sends a specified 4 block to the send-to-computer
Terminal to area. When CX-Process Monitor is used, the 4 block
Computer to be monitored are connected to this function block.
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Block _ Allocatable
Category Type Block name Function block
model
address
Node Send to All 407 |DO Terminal to |Sends 32 contacts to nodes on the Controller Link 550 to 599
Terminal, Nodes all nodes Data Link.
continued 408 |AO Terminal to |Sends 2 analog values to nodes on the Controller Link
all nodes Data Link.
Send to All 409 |DO Terminal Receives 32 contacts sent from the computer. (Can 550 to 599
Nodes Settings from also be downloaded to the send-to-all nodes area.)
Computer
410 |AO Terminal Receives 2 analog values sent from the computer.
Settings from (Can also be downloaded to the send-to-all nodes
Computer area.)
Receive from| 414 (DI Terminal from|Receives 32 contacts sent from nodes on the 600 to 699
All Nodes all nodes Controller Link Data Link.
Node Receive from| 415 [Al Terminal from |Receives 2 analog values sent from nodes on the
Terminal All Nodes all nodes Controller Link Data Link.
(continued) |(continued)
CPU Unit Terminal 451 |DI Terminal from |Inputs max. 128 points from any leading address in 861 to 876
CPU Unit CPU Unit I/O memory (one of ClIO, WR, HR, DM and
EM area types). (read)
452 |DO Terminal to |Outputs max. 128 points from any leading address in
CPU Unit CPU Unit I/O memory (one of CIO, WR, HR, DM and
EM area types). (read and write)
453 |Al Terminal from [Inputs max. 8 words from any leading address in CPU
CPU Unit Unit I/O memory (one of ClIO, WR, HR, DM and EM
area types). (read)
454 |AO Terminal to |Outputs max. 8 words from any leading address in
CPU Unit CPU Unit I/O memory (one of CIO, WR, HR, DM and
EM area types). (read and write)
SCADA Expanded 455 |Expanded DI Inputs any contact data in CPU Unit I/O Memory, and | 829 to 860
Interface CPU Unit Terminal from  |writes max. 64 points on another function block.
Terminal CPU Unit
456 |Expanded DO |Inputs the contact data of another function block, and
Terminal from  |writes max. 64 points on any /O Memory in the CPU
CPU Unit Unit.
457 |Expanded Al Inputs any analog data in CPU Unit I/O Memory, and
Terminal from  |writes max. 64 words on another function block.
CPU Unit
458 |Expanded AO [Inputs the analog data of another function block, and
Terminal from  |writes max. 64 words on any CPU Unit /O Memory.
CPU Unit
Send/ 461 |Receive All Reads ITEM data specified for Send/ Receive All 897
Receive All Blocks Blocks for up to 32 Control Blocks, 249 Operation
Blocks Blocks, and 32 External Controller Blocks starting
from a specified address in the I/O memory of the
CPU Unit.
462 |Send All Blocks |Writes ITEM data specified for Send/ Receive All 898
Blocks for up to 32 Control Blocks, 249 Operation
Blocks, and 32 External Controller Blocks starting to a
specified address in the I/O memory of the CPU Unit.
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Block _ Allocatable
Category Type Block name Function block
model
address
Field Contact I/O | 501 |DI 8-point Inputs 8 contacts from 8-point Input Unit. 901 to 980
Terminal Terminal
502 (DI 16-point Inputs 16 contacts from 16-point Input Unit.
Terminal
503 (DI 32-point Inputs 32 contacts from 32-point Input Unit.
Terminal
504 (DI 64-point Inputs 64 contacts from 64-point Input Unit.
Terminal
511 |DO 5-point Outputs 5 contacts from 5-point Output Unit.
Terminal
512 |DO 8-point Outputs 8 contacts from 8-point Output Unit.
Terminal
513 |DO12-point Outputs 12 contacts from 12-point Output Unit.
Terminal
514 |DO16-point Outputs 16 contacts from 16-point Output Unit.
Terminal
515 |DO32-point Outputs 32 contacts from 32-point Output Unit.
Terminal
516 |DO64-point Outputs 64 contacts from 64-point Output Unit.
Terminal
518 |DI 16- Inputs and outputs 16 contacts each from 16-point
point/Do16-point |Input/16-point Output Unit.
Terminal
588 |Ai4 Terminal Inputs 4 analog inputs from a DRT1-AD04 Analog
(DRT1-AD04) [Input Unit (a DeviceNet slave).
589 |Ao2 Terminal  |Qutputs 2 analog outputs from the field outputs

(DRT1-DA02)

on a DRT1-DA04 Analog Output Unit (a DeviceNet
slave).
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Block _ Allocatable
Category Type Block name Function block
model
address
Field Terminal |Contact I/O 525 |DI 96-point Inputs 96 contacts from 96-contact Input Unit.| 901 to 980
Terminal

537 |DO 96-point Outputs 96 contacts from 96-contact Output
Terminal Unit.

544  |DI 48-point/DO |Inputs and outputs 48 contacts each from 48-
48-point point Input/48-point Output Units.

Terminal

Analog I/0 551 |Al 8-point Inputs 8 analog signals from the C200H-
Terminal ADO003.

(ADO003)

552  [AO 8-point Inputs 8 analog signals from the C200H-
Terminal DA003/DA003.

(DA003/4)

553 |Al 2-point/AO 2- |(Inputs and outputs 2 analog signals each
point Terminal  |from the C200H-MADO1.
(MADO1)

Analog /0 561 |Al 4-point Inputs 4 analog signals from one of CS1W-
Terminal PTSO01 (Isolated-type Thermocouple Input
(PTS01/02/03,P |Unit), CS1IW-PTS02/03 (Isolated-type
DCO01,PTWO01) |Temperature-resistance Thermometer Input

Unit), CS1IW-PDCOL1 (Isolated-type Analog
Input Unit) or CSIW-PTWO01 (2-lead
Transmitter Input Unit).

562 [Pl 4-point Inputs 4 instantaneous values and
Terminal accumulated values each from CS1W-PPS01
(PPS01) (Isolated-type Pulse Input Unit).

563 [AO 4-point Outputs 4 analog signals from CS1W-PMV01
Terminal (Isolated-type Control Output Unit).

(PMV01)

564 |Al 8-point Inputs 8 analog signals from CS1IW-PTRO1
Terminal (Power Transducer Input Unit) or CS1W-
(PTR01/02) PTRO02 (Analog Input Unit (100 mV)).

583 |Al 4-point/AO 4- |(Inputs and outputs 4 analog signals each
point Terminal  [from the CS1W-MAD44.

(MAD44)

584 |Al 8-point Inputs 8 analog signals from the CS1W-
Terminal ADO081.

(AD081)

585 |AO 8-point Outputs 8 analog signals from the CS1W-
Terminal DAO8V/C.

(DA08V/C)

586 |Al 4-point Inputs 4 analog signals from the CS1W-
Terminal ADO041.

(AD041)

587 |AO 4-point Outputs 4 analog signals from the CS1W-
Terminal DA041.

(DAD41)
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Mounting Location

The Loop Control Unit CS1W-LCO001 is a CPU Bus Unit for the CS1 Series.
Up to three Loop Control Units can be mounted on the CPU Rack for the
CS1 Series CPU Unit at any of the positions indicated in the figure below.

Note

The Loop Control Unit cannot be mounted on the Expansion Rack for the

CS1 Series, the Expansion 1/0 Rack for the C200H and SYSMAC BUS

Remote I/O Slave Rack.

CPU Unit

CPU Rack

H_/

Up to three units can be mounted at
any of these three positions.

Mountable CPU Unit Models

PC Series CPU Unit model Max. number of Mounting position
Units mountable restrictions
on CPU Rack
Cs1 CS1H-CPU OO Three units None
CS1G-CPU OO (unit No.O to F)
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1-2-2  Determining the System Configuration

1,2, 3..

Check the following points when determining the system configuration:

1.

Number of Analog I/O Points Used on Loop Control Unit

Which analog signals are input/output on the AI/AO terminals of the Field
Terminal block, and which analog signals are input/output on the CPU
Unit Terminal block or the Expanded CPU Unit Terminal block?

The total number of usable AI/AO terminals on the Field Terminal block
combined with the DO/DI terminals is 80. (For details of the unit types
that can be used, see page 30.)

The maximum number of usable CPU Unit Terminal blocks is 16. (For
details of /O memory area that can be specified, see page 31.)

Number of Contact I/0O Points Used on Loop Control Unit

Which contact signals are input/output on the DI/DO terminals of the
Field Terminal block, and which contact signals are input/output on the
CPU Unit Terminal block or the Expanded CPU Unit Terminal block?

The total number of DI/DO terminals on the Field Terminal block
combined with the AO/AIl terminals is 80. (For details of the unit types
that can be used, see page 33.)

The maximum number of usable CPU Unit Terminal blocks is 16. (For
details of I/O memory area that can be specified, see page 33.)

Current Consumption

Is the current consumption of the units mounted on the rack less than the
current consumption of the Power Supply Unit?

Refer to CS1-series Operation Manual (Catalog No. W339-E1), 2-6 Unit
Current Consumption.

Evaluation of Load Rate

The Loop Control Unit cyclically processes operation of its own function
blocks asynchronously with 1/O refreshing of the CPU Unit. The cycle by
which operations are processed, or the "operation cycle," is dependent
on the type and number of function blocks used.

For this reason, when many function blocks whose operation takes a long
time to process are used, the actual operation cycle of the entire Loop
Control Unit or an individual function block increases. As a result, the
desired preset operation cycle sometimes cannot be satisfied.

The ratio between the actual execution time required for processing
operation and the preset operation cycle is called the "load rate." The
maximum values and current value of each operation cycle group can be
confirmed on CX-Process Tool.

A load rate of 60% or less is required in all operation cycle groups on this
Loop Control Unit.
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Note

Note 1

Note 2

Note 3

Running of the Loop Control Unit is automatically stopped when the operation
cycle of all function blocks is set to two seconds, and the load rate
continuously exceeds 70% for ten times. When this happens, processing of
the function blocks must be distributed across the Loop Control Units.

Use the following formula as a general guideline for estimating the load
rate of the Loop Control Unit at the system design stage.

How to Calculate the Load Rate
Calculate the load rate based upon the following formula.

When all operation cycles are the same operation cycle, the load rate is as
shown below. This, however, is to be used only as a guideline.

Formula

Load rate = Sum (ms) of operation execution times of each function block +
operation cycle (ms) x 100 + fixed load rate (%)

The following table shows the fixed load rates for each operation cycle:

Operation cycle Fixed load rate
0.1 sec 10%
0.2 sec 5%
0.5 sec 2%
1 sec 1%
2 sec 0%

The "sum (ms) of operation execution times of each function block" is a value
obtained by discarding values less than 10 ms from the total time obtained by
adding the "operation execution time of the function blocks" to the "execution
time of the sequence commands."”

For details on the load rate, see 3-2 Description of Operations. For details on
the operation execution times for each function block and each of the
sequence commands in the Step Ladder Program block, see Appendix-4 List
of Operation Execution Times.

5. Evaluation of External I1/O Refresh Cycle (dependent on CPU Unit’s
cycle time)

The operating speed (operation cycle) itself of each function block on the
Loop Control Unit is not related to the CPU Unit’s cycle time. However,
as the CPU Unit’s I/O memory is accessed during data exchange, for
example, between Analog I/O Units and the Basic I/O Unit, the timing of
data exchange is influenced by the CPU Unit’s cycle time.

The external analog I/O refresh cycle (equivalent to the 1/O refresh cycle
on a general controller) when the Loop Control Unit is configured as part
of an instrumentation system is not the same as the operation cycle of
the function blocks; but is a cycle heavily dependent on the CPU Unit’s
cycle time.



Configuration of I nstrumentation System Section 1-2

In most cases, the maximum external analog I/O refresh cycle is as
follows depending on the operation timing:

"approximately 5 times the CPU Unit’s cycle time" + "approximately twice
the operation cycles of the Loop Control Unit’s function blocks"

So, when determining the system configuration, calculate how long the
external analog I/O refresh cycle will be within the instrumentation system
based upon factors such as the CPU Unit’s cycle time and the operation
cycles of the Loop Control Unit’s function blocks. Also, assess whether or
not there will be any problems when running applications at the analog
I/0 refresh cycle that you have calculated.

(For details on the relationship between the Loop Control Unit's operation
cycles and the CPU Unit’s cycle time, see 3-2 Description of Operations.
For details on how to calculate the CPU Unit’s cycle time, refer to the
CS1-series Operation Manual (W339-E1), 15-4 Computing the Cycle
Time.)

1-2-3  Description of Basic System Configuration

Mounting of Units for External Analog I/O and Contact I/O

The Loop Control Unit does not have direct external analog 1/0 and contact
I/O functions. External I/O is achieved via Analog I/0O Units and Basic I/0
Units mounted on a basic PC System (CPU Rack, Expansion Rack for the
CS1, Expansion I/O Rack for the C200H) or on a SYSMAC BUS Remote I/O
Slave Rack.

So, in the basic system configuration, Analog I/0 Units (Analog Input Unit,
Analog Output Unit, and Analog I/0O Unit) must be mounted for the same PC.

A Basic I/O Unit must also be mounted for the same PC as necessary.
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Input and Output of Analog Data
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(1) When exchanging data without specifying the I/O memory address
(on Field Terminal block)

The table below shows the Units with which the Loop Control Unit can
exchange data regardless of I/O memory address. In data exchange with
these Units, use the Al Terminal or AO Terminal blocks on the Field Terminal
block that corresponds to the required Unit model as the Loop Control Unit's

function blocks.

On the Al Terminal and AO Terminal blocks, set the unit number of the

Analog I/O Unit to enable input/output of analog signals.

Unit information

Name

Model

Specification

Function block

C200H Special
1/0O Unit

Analog Input Unit

C200H-ADO003

8 analog inputs

Al 8-point Terminal
(Block Model 551)

Analog Output
Unit

C200H-DA003/004

8 analog outputs

AO 8-point Terminal
(Block Model 552)

Analog
Input/Output Unit

C200H-MADO1

2 analog inputs/2
analog outputs

Al 2-point/AO 2-
point Terminal
(Block Model 553)

CS1 Special
I/0 Unit

Analog CS1W-MAD44 4 analog inputs/4  |Al 4-point/AQ 4-
Input/Output Unit analog outputs point Terminal
(Block Model 583)
Analog Input Unit |CS1W-AD081 8 analog inputs Al 8-point Terminal
(Block Model 584)
CS1W-AD0O41 4 analog inputs Al 4-point Terminal

(Block Model 586)

Analog Output
Unit

CS1W-DA08V/C

8 analog outputs

AO 8-point Terminal
(Block Model 585)

CS1W-DA0O41 4 analog outputs AO 4-point Terminal
(Block Model 587)
Isolated-type CS1W-PTS01 4 thermocouple Al 4-point Terminal

Thermocouple

inputs

(Block Model 561)

Input Unit

Isolated-type CS1W-PTS02/03 4 temperature-

Temperature- resistance

resistance thermometer inputs

Thermometer

Input Unit

2-lead Transmitter [CS1IW-PTWO01 4 2-lead transmitter

Input Unit inputs

Isolated-type CS1wW-PDCO1 4 analog inputs

Analog Input Unit

Isolated-type CS1W-PPS01 4 pulse inputs PI1 4-point Terminal
Pulse Input Unit (Block Model 562)
Isolated-type CS1wW-PMV0O1 4 analog outputs AO 4-point Terminal
Analog Output (Block Model 563)
Unit

Power Transducer [CS1W-PTRO1 8 power transducer [Al 8-point Terminal
Input Unit inputs (Block Model 564)
Analog Input Unit |CS1W-PTR002 8 analog inputs

(100 mV)




Configuration of I nstrumentation System

Section 1-2

Note 1

Note 2

/N\WARNING

In the case of an analog output Field Terminal block, select the function block
according to the Unit model.

In data exchange above, the Loop Control Unit handles analog I/0 signals
not in engineering units but in percentage units. For example, the data 0000
to OFOA (FF38 to 1068) Hex from the Analog Input Unit for input 4 to 20 mA
(3.2 to 20.8 mA) are converted to 0.00 to 100.00 (-5.00 to 105.00) % before
they are processed by the Loop Control Unit.

These percentage unit values are scaled to engineering units values by CX-
Process Monitor.

When the Field Terminal block is used for analog I/O, the unit number set on
the Field Terminal block must match the unit number set on the Analog I/0
Unit front panel. Otherwise, input/output (read/write) operations will be
performed by mistake on the data of another Special I/O Unit (having the unit
number set on the field terminals).

(2) When exchanging data with a specified /O memory address (on
CPU Unit Terminal block or the Expanded CPU Unit Terminal block)

When the Loop Control Unit exchanges analog data with a specified /O
memory address, use the Al Terminal from CPU Unit and AO Terminal to
CPU Unit blocks on the CPU Unit Terminal block or the Expanded Al
Terminal from CPU Unit and Expanded AO Terminal to CPU Unit on the
Expanded CPU Unit Terminal block.

In this instance, the Loop Control Unit can exchange data with any type of
unit as long as the data is allocated to the I/O memory addresses indicated in
the following table. (For example, data on analog terminals allocated to the
CompoBus/D Area can also be exchanged.)

The following table shows 1/O memory that can be specified on CPU Unit
Terminals or the Expanded Al Terminal from CPU Unit or Expanded AO
Terminal from CPU Unit in the Extended CPU Unit block:

Area type 1/0 memory address of CS1 Remarks
CPU Unit

CIO (channel 0000 to 6143 words Including I/O Area,

1/0) Area CompoBus/D Area, Data Link
Area, and Special I/0 Unit Area
(1)

Work Area (W) WO000 to 511 words

Holding Area (H) | HOO0O to 511 words

Data Memory (D) | DO000O to 32767 (words) Including Special /0 Unit Area

in Data Memory Area

Extended Data
Memory (E) bank
No.0

EO0_00000 to E0_32767

The following CPU Unit Terminal function blocks or the Expanded CPU Unit
Terminal block are used:

Number of points Function block
Input 8 words Al Terminal from CPU Unit (Block Model 453)
64 words | Expanded Al Terminal from CPU Unit (Block Model 457)
Output | 8 words AO Terminal to CPU Unit (Block Model 454)
64 words | Expanded AO Terminal from CPU Unit (Block Model 458)
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Note 1

Note 2

In addition to the above number of points, the CPU Unit Terminal block differs
from the Expanded CPU Unit block as follows:

With the CPU Unit Terminal block, analog output to another function block
must go via the Variable ITEM Setting block (Block Model 172). Whereas,
with the Expanded CPU Unit Terminal block, analog output can be output
directly without going via the Variable ITEM Setting block (Block Model 172).

Also, with the CPU Unit Terminal block, analog input/output to and from
another function block is possible from only either "analog input” or "analog
output” type ITEMs. Whereas, with the Extended CPU Unit Terminal block,
input/output is also possible from all ITEMs (mainly parameter ITEMs) that
can be written by the Variable ITEM Setting block (Block Model 172) in
addition to the above ITEMs for the CPU Unit Terminal block.

¢ In data exchange above, the Al Terminal from CPU Unit block or Expanded
Al Terminal from CPU Unit treats data in the words as decimal data, and
specifies which values are to be converted to 0% and 100% values for any
specified range. For example, when the range 0 to 4000 (0000 to OFAQ
Hex) is specified for input from the CPU Unit, the Al Terminal from CPU
Unit block converts the values of 0000 to OFAO Hex in /O memory words to
0.00 to 100.00% before inputting them to the Loop Control Unit.
Alternatively, the AO Terminal to CPU Unit block or AO Terminal to
Expanded CPU Unit can specify the target conversion values (decimal) at
0% and 100%. When the range 0 to 4000 (0000 to OFAO Hex) is specified
for output to the CPU Unit, the AO Terminal to CPU Unit block converts the
values of 0.00 to 100.00% to 0000 to OFAQ Hex before outputting them to
the 1/O memory words.

These percentage unit values are scaled to engineering units values by
CX-Process Monitor.

¢ When the CPU Unit Terminals or the Expanded CPU Unit Terminals are
used to exchange Analog I/O Unit allocated CIO converted values and
setting values, data exchange functionally differs with data exchange using
the Field Terminal blocks as follows:

Item

When field terminal blocks are used When CPU Unit Terminals or
the Expanded CPU Unit
Terminal block are used

Address specification

The 1/0 memory address need not be I/0 memory address must be
specified. (Set only the unit number.) specified.

Range conversion

At which values (for example, 0000 to OFAO |At which values (for example,
Hex) the 0 to 100% values are stored to the |0000 to OFAO Hex) the O to
allocated area by the Analog I/0 Unit need |100% values are stored to the

not be set as the "range." allocated area by the Analog
(This, however, is required on isolated-type  [I/O Unit must be set as the
Analog I/0 Units.) "range."

Value of allocated
relay area

Analog input  |The 1st word of the allocated relay area is Regular use

forcibly set by the Loop Control Unit. As a
result, the peak hold function is disabled.

Analog output [The 1st word of the allocated relay area is Regular use

forcibly set by the Loop Control Unit. As a When the mode is changed to
result, the Analog Output Conversion Enable |the PROGRAM mode, the hold
flag is always "1" (output after conversion output function works when the
ON). When the mode is changed to the Analog Output Conversion
PROGRAM mode, the hold output function  |Enable flag turns OFF.

does not work.
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Input and Output of Contacts

Note

(1) When exchanging data without specifying the address on 1/O
memory (on Field Terminal block)

The Loop Control Unit can exchange contacts (bit data) with the Basic 1/0
Unit or the Contact I/0 Unit of the Special I/O Unit. In data exchange with
these units, use the DI Terminal and DO Terminal blocks on the Field
Terminal block having the corresponding number of contact I/O points.

On the DI Terminal and DO Terminal blocks, set the leading allocated
address of the Contact I/O Unit for performing contact I/O operations.

Unit /O | Number of Function block
points
Contact Input Unit || 8 DI 8-point Terminal (Block Model 501)
16 DI 16-point Terminal (Block Model 502)
I 32 DI 32-point Terminal (Block Model 503)
64 DI 64-point Terminal (Block Model 504)
Contact Output Unit |O 5 DO 5-point Terminal (Block Model 511)
8 DO 8-point Terminal (Block Model 512)
12 DO 12-point Terminal (Block Model 513)
16 DO 16-point Terminal (Block Model 514)
32 DO 32-point Terminal (Block Model 515)
64 DO 64-point Terminal (Block Model 516)
Contact I/0 Unit I/0 16/16 DI 16-point/DO 16-point Terminal (Block
Model 518)

In the case of a contact I/0 Field Terminal block, select the function block not
according to Unit model but according to the number of contact I/O points.

(2) When exchanging data with a specified address on I/O memory (on
CPU Unit Terminal block or the Expanded CPU Unit Terminal block)

When the Loop Control Unit exchanges contacts (bit data) with a specified
I/O memory address, use the DI Terminal from CPU Unit and DO Terminal to
CPU Unit blocks on the CPU Unit Terminal block or the Expanded Al
Terminal from CPU Unit or Expanded AO Terminal from CPU Unit in the
Expanded CPU Unit block.

In this instance, the Loop Control Unit can exchange data with any type of
unit as long as the data is allocated to the I/O memory addresses indicated in
the following table. (For example, data on analog terminals allocated to the
CompoBus/D Area can also be exchanged.)

The following table shows 1/O memory that can be specified on CPU Unit
Terminals or the Expanded CPU Unit Terminal:

Area type I/O memory address of Remarks
CS1 CPU Unit
ClO (channel I/O) Area | 0000 to 6143 words Including I/O Area,

CompoBus/D Area, Data
Link Area, and Special /0
Unit Area, (x1)

Work Area (W) WO000 to 511 words

Holding Area (H) HO0O0O0 to 511 words

Data Memory (D) D00000 to 32767 (words) Including Special /0 Unit
Area in Data Memory Area

Extended Data EO_00000 to E0_32767

Memory (E) bank No.0O

33




Configuration of I nstrumentation System Section 1-2

The following CPU Unit Terminal function blocks are used:

Number of points Function block

Input 128 contacts | DI Terminal from CPU Unit (Block Model 451)

64 contacts DI Terminal from Expanded CPU Unit (Block Model 455)

Output | 128 contacts | DO Terminal to CPU Unit (Block Model 452)

64 contacts DO Terminal from Expanded CPU Unit (Block Model 456)

Note 1  In addition to the above number of points, the CPU Unit Terminal block differs
from the Expanded CPU Unit block as follows.

With the CPU Unit Terminal block, contact input/output to another function
block must go via the Contact Distributor block (Block Model 201) or the Step
Ladder Program block (Block Model 301). Whereas, with the Extended CPU
Unit Terminal block, contact input/output is possible without going via the
Contact Distributor block (Block Model 201) or the Step Ladder Program
block (Block Model 301).

Note 2 When the CPU Unit Terminals are used to exchange data with the Contact
I/O Unit allocated CIO Area, data exchange functionally is the same as when
the Field Terminal blocks are used to perform data exchange.

Note 3 Do not write to the same I/O memory addresses when exchanging data
between the Loop Control Unit and the CPU Unit.

Connecting to CX-Process Tool

CPU Unit
Peripheral port or RS-232C port

Function block data prepared on
Loop Control Unit I:I CX-Process Tool running on
computer
I
Function block
data

The Loop Control Unit achieves all functions by combining function blocks.
Function block data must be prepared on CX-Process Tool and then
downloaded to the Loop Control Unit for use.

The tag settings for CX-Process Monitor must also be prepared on CX-
Process Tool.

CX-Process Tool runs on a computer that is connected to the peripheral port
or RS-232C port of the CPU Unit. (The Host Link can be used in the serial
communications mode but not on the Peripheral bus.)

CX-Process Tool is installed on a computer on which the Controller Link
Support Board is mounted, and function block data can be downloaded from
CX-Process Tool to the Loop Control Unit via the Controller Link.
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Connecting to CX-Process Monitor

Note 1

Note 2

The Loop Control Unit itself does not have a man-machine interface. So, it
must be connected to CX-Process Monitor to monitor the run status of each
function block.

To use CX-Process Monitor to monitor the function block data (all ITEMs) on
the Loop Control Unit, analog signals (including parameters), and contact
signals (including parameters), the data to be monitored must be specified by
the Send to Computer block (Block Models 401 to 404). CX-Process Tool
must then be used to specify tags (No./name) to each of the function block
data (all ITEMs), analog signals, and contact signals.

CX-Process Monitor is used for monitoring and changing the settings of the
tags preset on CX-Process Tool.

The following data can be monitored and set or manipulated on CX-Process
Monitor:

+ Data (ITEM to which tag ITEMs are allocated in advance in the Control
block) of the function block specified as the source designation on the 1-
Block Send Terminal to Computer block (Block Model 403). (This data can
be registered to the Tuning screen.)

¢ Data (ITEM to which tag ITEMs are allocated in advance in the Control
block or Operation block) of the function block specified as the source
designation on the 4-Block Send Terminal to Computer block (Block Model
404). (This data, however, cannot be registered to the Tuning screen.)

+ Analog input signals (including parameters) specified as the source
designation on the AO to Computer block (Block Model 402) or the AO
Terminal to All Nodes block (Block Model 408)

+ Analog input signals (including parameters) specified as the source
designation on the DO to Computer block (Block Model 401) or the DO
Terminal to All Nodes block (Block Model 407)

¢ Analog output signals received on the AO Terminal Settings from Computer
block (Block Model 410)

¢ Contact output signals received on the DO Terminal Settings from
Computer block (Block Model 409)

CX-Process Monitor identifies all data by "tags."

So, before you start to use CX-Process Monitor, it is essential that "tags" are
set to each Function block or ITEM that is to be monitored or manipulated
(Function block or ITEM that is specified as the source designation on the
above function blocks). These "tags" are preset on CX-Process Tool for use
by CX-Process Monitor.
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Transferring Data to and from SCADA Software

The following methods can be used to read and write Loop Control Unit data
with commercially available SCADA software.

Read and Writing Block ITEMs Transferred by Receive All Blocks and Send All Blocks

Reading Data

The Send All Blocks function block (model 462) is used to transfer specific
ITEMs in Control Blocks, Operation Blocks, and External Controller Blocks to
the specified words in I/O memory in the CPU Unit. SCADA software is then
used to read the data from the /0O memory of the CPU Unit.

Writing Data

SCADA software is used to write data to words in the 1/O memory of the CPU
Unit. The Receive All Blocks function block (model 461) is then used to
transfer specific ITEMs in Control Blocks, Operation Blocks, and External
Controller Blocks from the specified words in /O memory to the Loop Control
Unit.

Read and Writing Block ITEMs Note Transferred by Receive All Blocks and Send All Blocks
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Reading Data

The Expanded DO Terminal from CPU Unit or Expanded AO Terminal from
CPU Unit function block is used to transfer the specified ITEMs in to specified
words in 1/0 memory in the CPU Unit. SCADA software is then used to read
the data from the I/0O memory of the CPU Unit.

Writing Data

SCADA software is used to write data to words in the 1/O memory of the CPU
Unit. The Expanded DI Terminal from CPU Unit or Expanded Al Terminal to
CPU Unit function block is then used to transfer the specified ITEMs from the
specified words in I/O memory to the Loop Control Unit.
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1-3 Specifications

1-3-1 General Specifications
These specifications conform to the general specifications of the SYSMAC
CS1 Series.

1-3-2  Specifications

Item Specification

Product name Loop Control Unit

Unit model CS1W-LC001

Applicable PC CS1 Series

Unit classification

CS1 CPU Bus Unit

Mounting location

Unrestricted as long as units are mounted on the CPU Rack

Number of mountable Units

3 units max.

Unit number 0 to F (duplicate setting in CPU Bus Unit not allowed)
Data Allocated Words in CIO |Loop Control Unit — CPU Unit:
exchange Area for CPU Bus Unit |Operation status, PV error input ON, MV error input ON, occurrence of
method with execution error, function block database error, battery error
CPU Unit Allocated Words in DM |Not used
Area for CPU Bus Unit
Data Memory for Node |Min. 8 words and max. 3836 words used as the Data Memory (D) Area
Terminals The system information of each leading 8 words on the Loop Control Unit (roles
0 to 2) are reflected in the CX-Process Monitor.
Leading addresses can be specified within the range DO0000 to D32767 (set in
the System Common block). The default leading address is D16020.
Setup Front panel: Rotary switch: Unit number (0 to F)
Display 5LEDs: In RUN mode, C