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Notice:

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

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

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

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

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

OMRON Product References

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

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

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

Visual Aids

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

information.
Note Indicates information of particular interest for efficient and convenient op-
eration of the product.
Reference Indicates supplementary information on related topics that may be of inter-

est to the user.

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

© OMRON, 2001

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

No patent liability is assumed with respect to the use of the information contained herein. Moreover, because OMRON is con-
stantly striving to improve its high-quality products, the information contained in this manual is subject to change without
notice. Every precaution has been taken in the preparation of this manual. Nevertheless, OMRON assumes no responsibility
for errors or omissions. Neither is any liability assumed for damages resulting from the use of the information contained in
this publication.
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About this Manual:

This manual describes the installation and operation of the CS1W-HIO01-V1, CS1IW-HCP22-V1,
CS1W-HCA22-V1 and CS1W-HCA12-V1 Customizable Counter Units and includes the sections
described below. The Customizable Counter Units provide both normal contact I/O with special I/O
as ideal control capabilities for many applications. The Customizable Counter Units are classified
as CS-series Special I/0 Units.

Please read this manual and all other manuals for the Customizable Counter Units listed below
carefully and be sure you understand the information provided before attempting to install or oper-
ate a Customizable Counter Unit.

Manual Cat. No. Contents
CS1W-HIO01-V1/HCP22-V1/ |W378 Describes the hardware and software operation of the Cus-
HCA22-V1/HCA12-V1 tomizable Counter Units.

Customizable Counter Units
Operation Manual
(this manual)

CS1W-HIO01-V1/HCP22-V1/ |W384 Describes the memory areas and programming instructions
HCA22-V1/HCA12-V1 of the Customizable Counter Units.

Customizable Counter Units
Programming Manual

SYSMAC WS02-CX-LI[]-EV3 |W414 Provide information on how to use the CX-Programmer, a
CX-Programmer Windows-based Programming Device that supports the
User Manual CQM1H-series PLCs.

CQM1H Series W363 Describes Programming Console operations that can be
Programmable Controllers used connected to the Customizable Counter Units.

Operation Manual

Section 1 describes the features of the Customizable Counter Units and the devices required in
an extended system configuration.

Section 2 provides performance specifications and I/O specifications for the Customizable
Counter Unit.

Section 3 provides the names of the different components of the Customizable Counter Unit and
explains the procedures required for installing and wiring the Unit.

Section 4 provides details on the way in which data is exchanged between the Customizable
Counter Unit and the CPU Unit.

Section 5 provides details on the settings made using the Unit Setup Area in the Customizable
Counter Unit.

Section 6 provides details of the settings made using the 1/O memory areas in the Customizable
Counter Unit.

Section 7 provides information on interrupts, pulse inputs, pulse outputs, and analog outputs.

Section 8 explains the internal processing of the Customizable Counter Unit, and the time
required for processing and execution.

Section 9 provides information on troubleshooting errors that can occur with the Customizable
Counter Unit.

The Appendix provides precautions required when programming or monitoring the Customizable
Counter Unit with the CX-Programmer.



&WARNING Failure to read and understand the information provided in this manual may result in per-
sonal injury or death, damage to the product, or product failure. Please read each section
in its entirety and be sure you understand the information provided in the section and
related sections before attempting any of the procedures or operations given.




PRECAUTIONS

This section provides general precautionsfor using the CSIW-HIO01-V 1, CS1IW-HCP22-V1, CSIW-HCA22-V1 and
CS1W-HCA12-V1 Customizable Counter Units.

Theinformation contained in this section isimportant for the safe and reliable application of the Customizable
Counter Units. You must read this section and understand the information contained before attempting to set
up or operate a Customizable Counter Unit.

1 Intended AudienCe . . .. ... oot Xii
2 General PreCaltionS . . ..ot Xii
3 Safety Precations . ... e Xii
4 Operating Environment Precautions. . . .. ... Xiii
5 Application Precautions . . . ... ... .ot Xiv
6 DataBackup . . .. oo Xvi
6-1 AutomaticBackup . . ... Xvi
6-2 User Programming . . . ..o vvu o ettt e XVii
6-3 Backing Up DM AreatoFlashMemory .. ................... Xviii
7 Conformanceto EC DIrectives. . . ... oo e XViii
7-1 Applicable Directives. . ... Xviii
7-2 CONCEES. .« o ettt Xviii
7-3 Conformanceto EC Directives . ..., XiX

Xi



Intended Audience

1

2

3

Xii

Intended Audience

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

» Personnel in charge of installing FA systems.
» Personnel in charge of designing FA systems.
* Personnel in charge of managing FA systems and facilities.

General Precautions

/\ WARNING

The user must operate the product according to the performance specifica-
tions described in the operation manuals.

Before using the product under conditions which are not described in the
manual or applying the product to nuclear control systems, railroad systems,
aviation systems, vehicles, combustion systems, medical equipment, amuse-
ment machines, safety equipment, and other systems, machines, and equip-
ment that may have a serious influence on lives and property if used
improperly, consult your OMRON representative.

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

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

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

Safety Precautions

/N\ WARNING

/\ WARNING

/\ WARNING

/\ WARNING

/\ WARNING

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

Do not touch any of the terminals or terminal blocks while the power is being
supplied. Doing so may result in electric shock.

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

Do not touch the Power Supply Unit while power is being supplied or immedi-
ately after power has been turned OFF. Doing so may result in electric shock.

Provide safety measures in external circuits, i.e., not in the Programmable
Controller (CPU Unit including associated Units; referred to as “PLC"), in
order to ensure safety in the system if an abnormality occurs due to malfunc-
tion of the PLC or another external factor affecting the PLC operation. Not
doing so may result in serious accidents.
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» Emergency stop circuits, interlock circuits, limit circuits, and similar safety
measures must be provided in external control circuits.

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

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

» When the 24-VDC output (service power supply to the PLC) 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.

&Caution Execute online edit only after confirming that no adverse effects will be
caused by extending the cycle time. Otherwise, the input signals may not be
readable.

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

&Caution Tighten the screws on the terminal block of the AC power supply to the torque
specified in the operation manual. The loose screws may result in burning or
malfunction.

4 Operating Environment Precautions

&Caution Do not operate the control system in the following locations:

* Locations subject to direct sunlight.

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

* Locations subject to condensation as the result of severe changes in tem-
perature.

* Locations subject to corrosive or flammable gases.

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

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

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

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

« Locations subject to possible exposure to radioactivity.

* Locations close to power supplies.

Xiii



Application Precautions

5

&Caution The operating environment of the PLC System can have a large effect on the

longevity and reliability of the system. Improper operating environments can
lead to malfunction, failure, and other unforeseeable problems with the PLC
System. Be sure that the operating environment is within the specified condi-
tions at installation and remains within the specified conditions during the life
of the system.

5 Application Precautions

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

could lead to serious or possibly fatal injury.

» Always connect to a ground of 100 Q or less when installing the Units. Not
connecting to a ground of 100 Q or less may result in electric shock.

» A ground of 100 Q or less must be installed when shorting the GR and LG
terminals on the Power Supply Unit.

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

» Mounting or dismounting Power Supply Units, I1/O Units, CPU Units, In-
ner Boards, or any other Units.

» Assembling the Units.

« Setting DIP switches or rotary switches.

» Connecting cables or wiring the system.

» Connecting or disconnecting the connectors.

&Caution Failure to abide by the following precautions could lead to faulty operation of

Xiv

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

» Always turn ON power to the PLC before turning ON power to the control
system. If the PLC power supply is turned ON after the control power sup-
ply, temporary errors may result in control system signals because the
output terminals on DC Output Units and other Units will momentarily turn
ON when power is turned ON to the PLC.

Fail-safe measures must be taken by the customer to ensure safety in the
event that outputs from Output Units remain ON as a result of internal cir-
cuit failures, which can occur in relays, transistors, and other elements.

Fail-safe measures must be taken by the customer to ensure safety in the
event of incorrect, missing, or abnormal signals caused by broken signal
lines, momentary power interruptions, or other causes.

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

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

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



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

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

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

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

Install the Units properly as specified in the operation manuals. Improper
installation of the Units may result in malfunction.

Be sure that all the mounting screws, terminal screws, and cable connec-
tor screws are tightened to the torque specified in the relevant manuals.
Incorrect tightening torque may result in malfunction.

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

Remove the label after the completion of wiring to ensure proper heat dis-
sipation. Leaving the label attached may result in malfunction.
Use crimp terminals for wiring. Do not connect bare stranded wires

directly to terminals. Connection of bare stranded wires may result in
burning.

 Wire all connections correctly.

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

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

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

Check switch settings, the contents of the DM Area, and other prepara-
tions before starting operation. Starting operation without the proper set-
tings or data may result in an unexpected operation.

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

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

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

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

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

» Do not place objects on top of the cables or other wiring lines. Doing so
may break the cables.

XV
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Data Backup

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

Before touching a Unit, be sure to first touch a grounded metallic object in
order to discharge any static build-up. Not doing so may result in malfunc-
tion or damage.

» When transporting or storing circuit boards, cover them in antistatic mate-
rial to protect them from static electricity and maintain the proper storage
temperature.

Do not touch circuit boards or the components mounted to them with your
bare hands. There are sharp leads and other parts on the boards that
may cause injury if handled improperly.

Data in the DM Area, error log, EM Area, or Timer/Counter Area may
become corrupted if power is not supplied for an extended period of time.
Program the PLC to check SR 24914 before starting operation. If SR
24914 is ON, the memory areas that are normally held during power inter-
ruptions will not have been held properly (i.e., the data will be corrupted).
(The data in the DM Area can be backed up to flash memory by turning
ON SR 25200.)

Automatic Backup

Data in the Customizable Counter Units is backed up either by a super capac-
itor or flash memory, as listed in the following table.

Data Data backup

DM Area (DM 0000 to DM 6143), EM Area (EM 0000 to EM RAM with super
2047), error log (DM 6144 to DM 6199), and counter present | capacitor
values.

A setting is provided to either enable or disable holding EM
Area data. The default is to not hold the data.

User program, read-only DM Area words (DM 6200 to DM Flash memory
6599), Unit Setup Area (DM 6600 to DM 6655), expansion
instructions information, read/write DM Area words (DM 0000
to DM 6143, see note.)

Note The contents of DM 0000 to DM 6143 are written to flash memory only when

SR 25200 (DM Area Backup Bit) is turned ON.

The data in RAM is backed up by the super capacitor for 10 days at 25°C. The
backup time varies with the ambient temperature as shown in the following
graph.
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Backup time

A

10thday ="~~~ """ T ToToTTTToTTo oo oTomTEeTes

S U

Sthday p--===--==Ng---==mmmrmmssomm e s oo

1stday f[--——~--"-=

# Ambient temperature
25°C 40°C 75°C

Note The times give above assume that the capacitor is completely charged. Power
must be supply to the Unit for at least 15 minutes to completely charge the
capacitor.

The data backed up by the capacitor will become unstable or corrupted if the
backup time is exceeded.

6-2 User Programming

If the power supply is turned OFF for longer than the data backup time (10
days at 25°C), the data in the DM Area, EM Area, and Error Log, as well as
counter present values, will be lost and any data that is read will be unstable.

If the power supply is to be turned OFF for an extended period of time, the
contents of DM 0000 to DM 6143 can be backed up in flash memory. The
Backup Data Corrupted Flag (SR 24914) can also be used as shown below to
detect when backup data (i.e., data in the DM Area, EM Area, and Error Log,
as well as counter present values) has become corrupted to perform appropri-
ate error processing.

24014 L
| . .
I * Processing for
© corruption of data
. backed up for
. power interruptions :

DM 0000 to DM 6143 (read/write portion of DM Area) can be backed up in
flash memory by the user as described in the next section.

XVii



Conformanceto EC Directives 7

6-3

v
7-1

7-2

Xviii

Backing Up DM Area to Flash Memory

The contents of DM 0000 to DM 6143 can be written to flash memory by turn-
ing ON SR 25200 (DM Flash Memory Backup Bit) in PROGRAM mode.
(SR 25200 will turn OFF automatically when transfer has been completed.)
The data stored in flash memory can be read back to DM 0000 to DM 6143 by
using the XFER(70) instruction as shown below.

Execution
condition

—|I—eo MOV(21)
#0100
LR0O

¢ MOV(21)

#0000
LRO1

o @XFER(70)

#9999
LR0O

DMO0000

25503
]l
11

ER Flag

Conformance to EC Directives

Applicable Directives

Concepts

Note

* EMC Directives
» Low Voltage Directive

EMC Directives

OMRON devices that comply with EC Directives also conform to the related
EMC standards so that they can be more easily built into other devices or
machines. The actual products have been checked for conformity to EMC
standards (see the following note). Whether the products conform to the stan-
dards in the system used by the customer, however, must be checked by the
customer.

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

Applicable EMC (Electromagnetic Compatibility) standards are as follows:

EMS (Electromagnetic Susceptibility): EN61000-6-2
EMI (Electromagnetic Interference): EN50081-2
(Radiated emission: 10-m regulations)

Low Voltage Directive

Always ensure that devices operating at voltages of 50 to 1,000 VAC or 75 to
1,500 VDC meet the required safety standards for the PLC (EN61131-2).
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Conformance to EC Directives

1,2,3...

The CS1W-HIO01-V1, CS1W-HCP22-V1, CS1W-HCA22-V1 and CS1W-
HCA12-V1 Customizable Counter Units comply with EC Directives. To ensure
that the machine or device in which the Customizable Counter Unit is used
complies with EC directives, the Unit must be installed as follows:

1. The Customizable Counter Unit must be installed within a control panel.

2. Reinforced insulation or double insulation must be used for the Customiz-
able Counter Unit DC power supplies used for the communications and
I/O power supplies.

3. The Customizable Counter Units complying with EC Directives also con-
form to the Common Emission Standard (EN50081-2). When a Customiz-
able Counter Unit is built into a machine, however, changes can occur,
particularly for the radiated emission (10-m regulations), due to the struc-
ture of the machine, other connected devices, wiring, etc. The customer
must, therefore, perform final checks to confirm that devices and the over-
all machine using a Customizable Counter Unit conform to EC standards.

XiX
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SECTION 1
Features and System Configuration

This section describes the features of the Customizable Counter Units and the devices required in an extended system
configuration.

1-1 OUliNE .o 2
1-1-1 0 OUutline. .o 2
1-1-2  FEAUIES . .o oottt e e e e e 5
1-1-3  Application Examples .. ... 7
1-2 Modelsand System Configurations. .. ... 14
121 MOUEIS . oo 14
1-2-2  System Configurations. . .. ... 14



Outline

Section 1-1

1-1 Outline

1-1-1

Outline

The Customizable Counter Units are CS-series Special I/O Units that can be
programmed using a ladder program and provide both standard contact I/O
and special I/0O (including pulse inputs, pulse outputs, and analog outputs).
(I/O support depends on the model of the Unit.)

The 1/0O of a Customizable Counter Unit can be controlled by the ladder pro-
gram in it without intervention from the program in the CPU Unit to achieve
high-speed 1/0 processing. By customizing a Customizable Counter Unit
using its 1/0O, programming, and interrupt functions, a wide range of applica-
tions requiring high-speed response can be implemented in a distributed pro-
cessing system where the Customizable Counter Unit functions as a
coprocessor for the CPU Unit.

Customizable Counter Unit capabilities also facilitate machine modularization
and standardization, and make machine and device maintenance much eas-
ier.

Customizable Counter Unit CS-series CPU Unit
Normal inputs Input data
Pulse inputs
i Ladder Data exchange
High-speed control loop program ik tha e onit
Normal outputs Output data
Pulse or analog outputs™*

» High-speed I/O processing is enabled by the small-capacity ladder pro-
gram in the Customizable Counter Unit that achieves a high-speed cycle.
The Customizable Counter Unit also supports various types of interrupt
programming, enabling it to handle special high-speed applications previ-
ously handled by sensor controllers and microcomputer boards. The Cus-
tomizable Counter Unit can also perform part of the functions previously
performed by High-speed Counter Units, Position Control Units, and Ana-
log Output Units.

 Other features include normal interrupts, interval timer interrupts, and
high-speed counter interrupts, in addition to a high-precision timer that
uses a pulse counter (CS1IW-HCP22-V1 only), target value interrupts for
a pulse output value (CS1W-HCP22-V1 only), analog output instructions
for analog slope control (CS1W-HCA22-V1 only), and range comparisons
for the present value of a high-precision pulse output counter timer.

* The CS1W-HCA12-V1 is a special /0O unit of CS-series, having all of 1
high-speed analog input, 1 pulse input (compatible with servo drivers with
absolute encoders), 2 high-speed analog outputs, and operations by built-
in ladder program (simplified positioning, discriminant and counting pro-
cesses) within 1 unit. The unit by itself can process both the "linear sensor
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Section 1-1

control" and "simplified position/speed control", which have been pro-
cessed separately by the dedicated unit or system in existing models.

1) High-speed input of analog signals from displacement sensors etc,
which have been processed in the linear sensor controller in the exist-
ing system, enables the ladder program processing.

2) This unit can perform the simplified position controls that have been
operated with motion control and position control units in the existing
system. Taking in the encoder signals enables the unit to drive the ser-
vo driver with analog output. In addition, using the other analog output
makes it possible to limit the torque and control inverters.
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r--—- - - - - - - - - =-=-=-=-= r-—--—--—— ——-"-"-"-"-"-"=-—"=-"=-=-=-=
I High-speed input of analog signals from ! | Control the servo by the high-speed analog :
| displacement sensors etc. : | output |
I I
[ : | Analog Output Unit :
| | | Motion Control Unit | CPU Unit
| Basic I/0 Unit | | |
: . ()() ! 7 ¥ ()() ! /
I
I \ : I : %
| | | programs | ’_“-|
l o '
I ! I
I | I I
! L I .
I
| contact input | : A |
I I
I | I Analog o o
| Linear sensor | discrimi- | Analog output | output Position information
I control nation I  (limit the torque)| (speed (Absolute encoder !
| | | control) output) I
I 4t020mA ! | :
i =Sl 4 - Y- -YF--------
Displacement sensors
Pressure sensors Absolute encoders
servo driver <
Integrate g

Customizable Counter Units Itis possible to

|

|

| " encapsulate the
I / programs as the
. =

|

|

ladder library.
<

|High-speed analog input is
|possible. A
it is possible to take in the

output data directly from the

displacement sensors or the Analog Position information
Ipressure sensors etc. Analog output ?55225 (Absolute encoder output)

(limit the torque) control)

\

Y

41020 mA Absolute encoders
servo driver <
High-speed analog input | |Simp|ified position control |

» On the models with "V1" at the rightmost 2 digits, all or a part (subroutine)
of the ladder programs in the unit are encapsulated and stored in the
Flash memory, also provided in the unit. The real customization is made
possible.
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1-1-2 Features

Programmable 1/0 Control

» The program capacity for the ladder program in the Customizable Counter
Unit is 4 Kwords.

» Standard features include 12 contact inputs and 8 contact outputs.

* For special 1/0, the CS1W-HCP22-V1 provides 2 pulse inputs and 2 pulse
outputs, while the CS1W-HCA22-V1 provides 2 pulse inputs and 2 analog
outputs.

Pulse inputs on the CS1W-HCP22-V1 and CS1W-HCA22-V1 can be used
for a high-speed counter (50 or 200 kHz, signal phase), and the present
value of the counter can be used to create target value interrupts or range
comparison bit pattern outputs. Trapezoid pulse (speed) outputs or condi-
tional ON/OFF outputs can thus be created for the present value pulse
input. Furthermore, an Electronic Cam Mode can be used to change the
pulse output value for absolute positioning or the pulse output frequency
for speed control in response to the present value of the pulse input (e.g.,
for a rotational angle). You can also monitor changes in the present value
of the high-speed counter or measure the frequency from the present
value of the high-speed counter.

Pulse outputs on the CS1W-HCP22-V1 can be used for specified fre-
guency outputs with or without acceleration/deceleration, as well as for
one-shot outputs (turned ON for a specified time between 0.01 and
9,999 ms). The one-shot pulse output function can also be used to
achieve a high-precision pulse counter timer with a minimum time of
0.01 ms, and the present value can be used to create target value inter-
rupts or range comparison bit pattern outputs. Trapezoid pulse (speed)
outputs or conditional ON/OFF outputs can thus be created for the
present value of the pulse output.

* Analog outputs on the CS1IW-HCA22-V1 can be used with the SPED or
ACC instruction to step analog outputs or for rising or falling sloped out-
puts.

» Combinations with timer instructions enable time-stepped or trapezoid
analog outputs.

» Analog outputs can be set to be held at the peak, current, or cleared
value by turning OFF an Output Conversion Enable Bit when required
or for errors.

» The SPED and ACC instructions can be used to control the analog out-
put value independent of the END refresh.

» The 1/O refresh time can be reduced by disabling the analog outputs
when they are not required.

» Rate-of-change measurements are possible at a sampling time for the
high-speed counter input.

* High-speed counter input frequency measurements can be taken.

» The present value of the high-speed counters can be cleared or held
when power is turned ON.

» The high-speed counters can be started and started by controlling the
status of a control bit.

» Any of four pulse output ranges can be specified: 6 Hz to 20 kHz, 25 Hz to
50 kHz, 100 Hz to 100 kHz, or 400 Hz to 200 kHz.

» The present value of the pulse output can be reset.
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Advanced Processing

Coordinating Operation
with the CPU Unit

Special I/0Os that Can
Support Various
Applications

Ladder Library Function
(All -V1 Models)

Back-up Function (All -V1
Models)

* Either high-speed or normal-speed execution can be selected for basic
instructions. The execution time for basic instructions in High-speed Exe-
cution Mode is approximately twice as fast as the time in Normal Execu-
tion Mode. (The program must be approximately 1 Kword or less to use
High-speed Execution Mode.) (Example for LD instruction: Normal Execu-
tion: 0.4 us; High-speed Execution: 0.2 pus)

Faster execution of CTBL and other instructions using table data can be
achieved by not holding the EM Area status when power is turned OFF.

Data can be exchanged in three different areas of memory shared with
the CPU Unit to perform handshaking and other operations without pro-
gramming a special interface.

» Ten words of the CIO Area in the CPU Unit are shared with SR Area
Words in the Customizable Counter Unit.

* Up to 90 words of the DM Area in the CPU Unit can be shared with
user-set words in the Customizable Counter Unit.

» Up to 32 user-set words in the CPU Unit can be shared with LR Area
words in the Customizable Counter Unit.

External interrupt tasks in the CPU Unit can be executed by programming
the MCRO instruction in the Customizable Counter Unit. The Customiz-
able Counter Unit can thus activate programming in the CPU Unit
depending on the control status of the Customizable Counter Unit to syn-
chronize processing with other Units.

1 high-speed analog input (CS1W-HCA12-V1)

High-speed analog input (A/D conversion time = 50 pus) is possible. It sup-
ports 0to 10 V, 1to 5V, -10to 10 V, 0 to 5V, and 4 to 20 mA. This
enables the control supporting the analog input from the displacement
and pressure sensors through the linear sensor.

2 high-speed analog outputs (CS1W-HCA12-V1)

High-speed analog output (D/A conversion time = 50 us) is possible. It
supports 0to 10V, 1to 5V, -10to 10 V, 0 to 5 V. The combination of this
and the use of servo drivers of an analog input type enables the speed
control, torque commands, etc. in addition, it can be used for the inverter
control (frequency commands).

1 input for taking in the absolute encoder output data (CS1W-HCP22-V1/
HCA22-V1/HCA12-V1)

With this input, it is possible to take in the absolute encoder output data
directly from the servo drivers manufactured by OMRON, etc. Since it
enables the feedback input of the absolute value information, the analog
output mentioned above can be used for position control.

These units has the built-in ladder programs. It is possible to encapsulate the
programs as the ladder library. The ladder library is saved to the Flash mem-
ory in the unit. The encapsulation of the programs to the library enables the
"protection of the ladder software assets from the third party" and "execution
of the ladder software functions quasi-without programming".

Through the bit manipulation from the CPU unit, it is possible to back up
(write) or restore (read) the data of the unit to or from the memory card. With
the use of CS1-H CPU units, the data can be backed up or restored through
the simplified back-up operation on the front panel of the CPU unit.
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1-1-3 Application Examples

The following are a few examples of the types of applications that are possible
by combining various features.

 Contact Input - Programming — Contact Output:
High-speed interrupt I/O processing or IORF instruction execution can be
used to refresh outputs whenever required.

* Pulse Input — Program — Pulse Output for CS1W-HCP22-V1

» An Electronic Cam Mode can be used to perform a specific absolute
positioning operation and speed change for the rotational angle or cur-
rent position of a workpiece. For example, the encoder output from a
main control axis can be input to the high-speed counter, and a spec-
ified movement for a target position (number of output pulses) for the
followup axis can be defined using linear approximation with the APR
instruction. The PULS instruction can also be used to change the num-
ber of output pulses (target position) based on the defined value to
change the pulse output during operation.

Speed control via a pulse output can be achieved in response to the
position of a workpiece. The present value of either a high-speed
counter or pulse output can be used with a target value interrupt for an
interrupt program that contains an instruction to change the frequency,
i.e., SPED or ACC.

High-speed processing, such as for coating or valve control, can be
achieved for a fast-moving object by outputting a one-shot output pulse
with a minimum unit of 0.01 ms from a specified position. This is
achieved by combining an interrupt for the present value of a pulse in-
put, and then programming a one-shot pulse output using the STIM in-
struction in the interrupt program.

* Pulse Input - Program — Analog Output for CS1IW-HCA22-V1

 Simple positioning with an analog output can be achieved with an in-
verter and motor. This is achieved by combining an interrupt for the
present value of a pulse input, and then programming a stepped ana-
log output using the SPED instruction or a slopped analog output using
the ACC instruction in the interrupt program.

» Trapezoid torque control with an analog output for the position of a
workpiece. This is achieved by combining an interrupt for the present
value of a pulse input, and then programming a slopped analog output
using the ACC instruction in the interrupt program.

» Trapezoid analog output for a specified time can be achieved by com-
bining a timer instruction with a slopped analog output using the ACC
instruction.

« Torque control (Clamping in molding applications, transfer control in injec-
tion-molding applications) (CS1W-HCA12-V1 only) — Position control —
pressure control (speed control and torque limit) — position control

* Using this unit with a servo driver of an analog input type and a pres-
sure sensor enables the control as described below. Note that the ser-
vo driver (W series manufactured by OMRON in the example) is to be
in the "speed control" mode.
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» System configuration

Customizable Counter Unit
CS1W-HCA12-V1

CS-series CPU Unit

/

AA A
ON/OFE Analog output (-10 to +10 V):
; / Speed control

Analog input

(4 to 20 mA) Analog output (0 to 10 V):
Position / Torque limit)
detector Signal from d

absolute encoder YY
Pressure

sensor

» Operation Process

1) Position control by the unit (CS1W-HCA12-V1):

A speed command is issued to the servo driver with the analog
output. The servo driver feeds back the absolute position infor-
mation with the absolute encoder input. Using the feedback, po-
sition control is executed (through the speed command output)
following SPED or ACC instructions on the ladder program of the

2)

3)

unit.

Servo driver

Servo motor

Pressure control by the unit (speed control and torque limit):

Reaching a certain position (position for pressure control) caus-
es the unit to output a speed and a torque limit command for the
speed control and torque limit. The pressure control (clamping
etc) is executed after the unit converts the analog inputs (load
cell, strain gauge, etc) from the pressure sensor to the analog
outputs (torque limit by the speed command and torque limit out-
put) for the servo driver.

Position control by the unit

Once the operation (molding, etc) is completed, a speed com-
mand output from the unit returns the mechanical system to its

origin.
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Customizable Counter Unit . .
CS1W-HCA12-V1 Servo driver (Omron W-series)

Control mode:
Speed control (analog commands)

Position control, AnaIOg OUtDUt

or (Speed control)

Speed control SWith >
(SPED or ACC -10to 10V, etc.
instruction) A

Speed control

SEN signal
-
Ll
Signal from
ABS encoder +
A
A
> Pressure Analog output
control (Torque limit)
| Torque limit —
-10to 10V, etc. a
Absolute encoder signal Power cable
Analog input (line driver) (U, V, W)
41020 mA, e . : y
0to 10 V etc. !

|
<« Clamping ! Servo motor
| in pressing

. X with Absolute encoder

* Linear sensor control (control based on monitoring the ups and downs/
distortion/thickness/height/diameter of objects) (CS1W-HCA12-V1 only)
» Example) Counting ups and downs (piles)
With the use of a displacement sensor, the unit can count the number
of ups and downs (piles) by monitoring the change in the displacement
amount as the sensor measures them on the surface of objects mov-
ing at high speed.

Displacement y

>

Count

1 2

A A
Threshold /\ :/_\ /\ >
/ \/ Time

-——=3 W
- B
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» System configuration

Customizable Counter Unit
CS1W-HCA12-V1

CS-series CPU Unit

| /
A A
1
----- Q
1
1
1
4 to 20 mA : ON/OFF
1
1
Displacement Photo-electric Switches
Sensor
4

1

\

[

L Moving at high speed
W ——

O O

 Operation Process

1) High-speed analog input (immediate refresh)
4 to 20 mA signals from the displacement sensor are input to and
refreshed in the unit at every PRV instruction execution. The dis-
placement data is stored in the areas (Ex: DM) that have the 1/10
memory.

2) Counting process with the ladder program
A ladder program has to be arranged (Ex: The unit compares the
ranges with BCMP instruction, and the unit counts rises of the re-
sults with INC instruction) so that the counter will count the number
of times of when the stored displacement data exceed a certain
threshold value. The execution of the program will make the unit
count.

10
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Customizable Counter Unit
CS1W-HCA12-V1

Ladder program

Displacement

Sensor
Acquire the analog The unit compares the

Ij 4t020mA | | | ranges with BCMP
input value by PRV instruction, and the unit

counts rises of the results
with INC instruction

instruction (immedi-
ate refresh)

Store
1/0 memory

/

Displacement

A

Count value

* Linear sensor control (High-speed trace of in-line quality data) (CS1W-
HCA12-V1 only)

» Example) Quality check of high-speed assembling process (injection
etc)
With the use of a displacement sensor, the sensor inputs the charac-
teristic data of objects flowing at high speed, and the unit' data mem-
ory stores the input data at constant intervals.

a) The data can be transferred to the memory card by batch process-
ing, and can be read using the PC for analyses.

b) The data can be transferred to the CPU unit's data memory by
batch processing, and the line plot of the data can be displayed on
the screen of the programmable terminal (NS series by OMRON).

1
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Injection
Process

» System configuration
NS series PT

Customizable Counter Unit

CS1W-HCA12-V1
/ 7S-series CPU Unit /\/\

| U -— Memory card
Personal computer

Store the line plot

----- B
Analyze
41t0 20 mA ON/OFF 5

Displacement |::| Photo-electric Switches

Sensor

Vy Moving at high speed

O

O

12
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Displacement

Sensor

410 20 mA

Customizable Counter Unit

CS1W-HCA12-V1

» Operation Process

1) High-speed analog input by scheduled interrupts with the ladder
program (immediate refresh)
The PRV instruction is executed at each of constant executions of
subroutine programs with the scheduled interrupts (interval timer).
4 to 20 mA signals from the displacement sensor are input, re-
freshed, and stored (trace data) in the I/O memory area (Ex. DM)
of the main unit.

2) Transferring the traced data to the CPU unit
The data traced in the unit is transferred to the CPU unit. (Ex.
Through the cyclic transfer to DM allocated in the CPU unit)

3) Transferring the data to the memory card inserted in the slot of the
CPU unit
The data in the DM area is stored in the memory card as a data
file ((CSV etc) through the FWRIT instruction of the CPU unit.

4) Analysis performed on the spreadsheet software
Through the memory card adaptor connected to the PC, the data
file ((CSV etc) can be analyzed on the spreadsheet software.

5) Line plot displayed on PT (NS series)
The trace data in the CPU unit can be displayed as the line plot on
PT (NS series).

CS-series CPU Unit

Ladder p

rogram

Ladder program

PT (NS series)

Start the interval timer
by STIM instruction

’ Store the data to

memory card X
Display

Interrupt subroutines \

a line graph

SBN

Acquire the analog
input value by PRV
instruction (immediate

refresh)

RET

[ |

1/0 memory Y

Traced datg

Store

Displacement
value 1

N Displacement
value 2

1/0 memory
Allocated DM area

Refresh

Store

Displacement
value n

Memory card

13
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1-2 Models and System Configurations
1-2-1 Models

There are three models of Customizable Counter Unit, all of which are classi-
fied as CS1 Special /0O Units.

Model number Functions
CS1W-HIO01-V1 |12 contact inputs, 8 contact outputs

CS1W-HCP22-V1 |12 contact inputs, 8 contact outputs, 2 pulse inputs, 2 pulse out-
puts

CS1W-HCA22-V1 |12 contact inputs, 8 contact outputs, 2 pulse inputs, 2 analog out-
puts

CS1W-HCA12-V1 |12 contact inputs, 8 contact outputs, 1 analog input, 1 pulse input
(compatible with servo drivers with absolute encoders), 2 analog
outputs

1-2-2  System Configurations
CS1W-HIO01-V1(Basic Model)

Programming
Device CX-Programmer

Creating, transferring, and
monitoring the program for the
Customizable Counter Unit.

T OR Programming
Console

Peripheral Port Connecting Cable
(peripheral bus)

CS1W-HIO01-V1
Customizable

Counter Unit CS-series CPU Unit
12 contact inputs, 4 of [ "]
which can be used as o
interrupt inputs — E (]
g
- C
8 Peripheral port
8 contact outputs {
“ Ladder Ladder
— | Program program
110 110
memory memory

14
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CS1W-HCP22-V1 (Pulse Inputs and Pulse Outputs)

Programming
Device

CX-Programmer

Creating, transferring, and
monitoring the program for
the Customizable Counter

Unit. (] .
Programming
OR Console

Peripheral Port Connecting Cable
(peripheral bus)

CS1W-HCP22-V1
Customizable

Counter Unit CS-series CPU Unit

which can be used as

12 contact inputs, 4 of{ Y
)

h . o
interrupt inputs = (]
3]
s
g Peripheral port
8 contact outputs O
“ Ladder Ladder
| L program program
. Rotary en-
2 pulse inputs coder, etc.
(compatible with
servo drivers with
Rotary en-| LU [l{e] 110
absolute encoders) coder’ ste. g memory memory
<
Servodriv-[, 11 | &
er, etc. o
2 pulse outputs n
Servodriv- | UL |
er, etc.

15
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CS1W-HCA22-V1 (Pulse Inputs and Analog Outputs)

Programming CX-Programmer
Device Creating, transferring, and
monitoring the program for

- the Customizable Counter [ .
Unit. ﬁ Programming
OR Console

Peripheral Port Connecting Cable
(peripheral bus)

CS1W-HCA22-V1
Customizable

Counter Unit CS-series CPU Unit

. —™
12 contact inputs, 4 of
which can be used as o)
interrupt inputs =
3]
| 8
g Peripheral port
8 contact outputs (&)
“ Ladder Ladder
L 1 | program program
. Rot. -
2 pulse inputs codor te.
(compatible with
servo drivers with o
absolute encoders) Rotary en-| 1M | < 110 1o
coder, etc. 3 memory memory
Operation A 8
terminal, =3
etc. n
2 analog outputs Operation | T\
terminal,
etc.

CS1W-HCA12-V1 (Analog Inputs, Pulse Input and Analog Outputs)

Programming CX-Programmer
Device Creating, transferring, and
monitoring the program for

_ the Customizable Counter .
Unit. Programming
OR Console

Peripheral Port Connecting Cable
(peripheral bus)

CS1W-HCA12-V]|
Customizable

Counter Unit CS-series CPU Unit

. —»
12 contact inputs, 4 of
which can be used as o)
interrupt inputs =
Q
— 8
g Peripheral port
8 contact outputs O
“ Ladder Ladder
[Sensormpus | UL [~ | Program program
1 analog inputs  [GE50.
etc.)
(](-:o‘r)nl‘;lalastiilér\]/vﬁ)ttjts Roéary en-| L |O | |10 110
, etc. -
servo drivers with coder. et ‘_E memory memory
absolute encoders) Operation as 8
terminal, Q
etc. n
2 analog outputs Operation | T\
terminal,
etc.

16
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Programming Devices

The CX-Programmer versions that can be used with the Customizable
Counter Unit are given in the following table.

Name

Model number

Computer

Serial communications
mode

Model setting on the
CX-Programmer

CX-Programmer
Ver. 1.2 or later
(on CD-ROM)

WS02-CXPC1-E

IBM PC/AT or compatible

OS: Microsoft Windows
95 or 98

Peripheral bus

CQM1H-CPU6G1

Connecting Contact and Special /0

Note There are some functional limitations in using the CX-Programmer

with the Customizable Counter Unit. Refer to 3-4 Programming De-

vices for details.

The Programming Consoles that can be used with the Customizable Counter
Unit are given in the following table.

Model number

Cable

C200H-PRO27

CS1W-CN224 or CS1W-CN624 required separately.

CQM1-PROO1

2-m cable provided with Programming Console, but CS1W-N114
required separately.

CQM1H-PROO1

2-m cable provided with Programming Console

Special connectors are required to connect the contact I/0O and special 1/0 to
the connectors on the Customizable Counter Unit. These connectors are pro-
vided with the Customizable Counter Unit and can be purchased separately.
The cables for these connectors must be provided and wired to the connec-
tors by the user. An OMRON Connector-Terminal Block Conversion Unit can
also be used for the special I/0. Refer to 3-3 Wiring for details.

17



Models and System Configurations

Section 1-2

18



SECTION 2
Specifications

This section provides performance specifications and 1/O specifications for the Customizable Counter Unit.
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2-1

2-1-1 Available Models

Performance Specifications

Model number | Program 1/0 points (built-in) Special I/O Built-in
capacity ["contact | Contact | Pulse input (high- | Pulse | Analog | Analog | Peripheral
input output speed counters) | outputs |outputs | inputs port
Compatible
with servo
driver with
absolute
encoder
(See note)
CS1W-HIO01-V1 |4 Kwords |12 inputs | 8transistor | None |No None None None For Pro-
(24 VDC) |outputs gramming
CS1W-HCP22- (4inputs | (sinking) |2 pts |Yes 2 pts None |None |Console or
\Val can be CX-Pro-
CS1W-HCA22- used as 2 pts |Yes None 2 pts None grammer
V1 Interrupt
CS1W-HCA12- inputs) 1pts |Yes None 2 pts 1pts
Vi

2-1-2 Specifications

Note Supported only by lot numbers of 0209 or higher.

Item

Specification

Model number

CS1W-HIO01-V1/CS1W-HCP22-V1/CS1W-HCA22-V1/CS1W-
HCA12-V1

Unit classification

CS1 Special I/O Unit

Applicable PLCs

CS-series PLCs

Applicable unit numbers

00 to 95 (Must not be duplicated with other Special I/O Units)

Applicable Rack/slot

CS-series CPU Rack or Expansion Rack

Note 1. There are no restrictions on the mounting slot.
2. Mounting to C200H Expansion Racks or SYSMAC
BUS Slave Racks is not possible.

Exchange of
specific data
with CPU Unit

Special I/O Unit Area

(CIO n to n+9;

n = 2000 + (unit number x 10))

10 words per Unit (data exchanged constantly)

5 words: CPU Unit — Customizable Counter Unit (RUN/STOP com-
mands, general-purpose output data)

5 words: Customizable Counter Unit — CPU Unit (Unit status, gen-
eral-purpose input data)

DM Area words allocated to Spe-

cial I/O Units (m to m+99;

m = D20000 + (unit number x 99))

100 words per Unit

Initial settings
from the CPU
Unit

10 words: System Setup Area (transferred from the CPU Unit to the
Customizable Counter Unit at startup or Unit restart).

The System Setup Area contains the following settings: Enable/dis-
able of RUN/STOP command from the CPU Unit; startup operating
mode; specification of beginning word addresses for the output and
input areas for data exchange with the CPU Unit; number of
exchange words; the area used as the data exchange area in the
Customizable Counter Unit; address specifications, etc.

Area for
exchanging
general-pur-
pose data with
the CPU Unit

90 words: For exchanging the general-purpose data listed below.

20
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Item

Specification

Exchange of
general-pur-
pose data with
CPU Unit

Continuous data exchange
between words in the SR Area in
the Customizable Counter Unit
and CIO Area allocated words in
the CPU Unit

4 input words and 4 output words (Inputs are to Customizable
Counter Unit)

1/0 refresh is performed between words in the Customizable
Counter Unit's SR Area (SR 231 to SR 234 and SR 236 to SR 239)
and words allocated in the CPU Unit's CIO Area.

Continuous data exchange
between user-set words in the
Customizable Counter Unit and
words allocated in the CPU Unit’s
DM Area

90 words max.

1/0 refresh is performed for up to 90 words between user-set words
in the Customizable Counter Unit and words allocated in the CPU
Unit's DM Area.

Note Both inputs and outputs can be set in Customizable Counter
Unit's DM, AR, IR, LR, and EM Areas.

Continuous data exchange
between LR Area words in the
Customizable Counter Unit and
user-set words in the CPU Unit

32 words max.

1/0 refresh is performed for up to 32 words between the Customiz-
able Counter Unit’s LR Area (in the order inputs — outputs) and
user-set words in the CPU Unit.

Note Both inputs and outputs can be set in CPU Unit's CIO, WR,
AR, HR, DM, and EM Areas.

initial settings

Methods for making Customizable Counter Unit's

1. Using the initial settings in the first 10 words (m to m+9) of the
words allocated in the CPU Unit's DM Area

2. Using the Unit Setup Area (DM 6600 to DM 6655) of the Cus-
tomizable Counter Unit

Mounting method

Rack mounting

Setting switches

Rotary switches on front panel: Unit number (0 to 95)

Toggle switch: Programming Device connection switch (enables/dis-
ables servicing for the Programming Device connected to the
peripheral port)

Display 25 LED indicators
The Unit is equipped with the following indicators: RUN (Unit opera-
tion), OPN (Unit program running), ERC (Unit error), ERH (CPU
Unit error), COMM (peripheral communications), In0 to In11 (for
inputs), and Out0 to Out7 (for outputs).

Front panel All models ¢ One peripheral port (for Programming Device)

connections (CS1W-HIO01-V1/HCP22-V1/

HCA22-V1/HCA12-V1)

¢« One 1I/0 connector (Compatible connector: FCN-361J024-AU
(socket) and FCN-360C024-J2 (connector cover) made by
Fujitsu)

CS1W-HCP22-V1/HCA22-V1/
HCA12-V1 only

In addition to the above, one special I/0O connector (Compatible con-
nector: FCN-361J040-AU (socket) and FCN-360C040-J2 (connec-
tor cover) made by Fujitsu)

Super-capacitor backup data (in RAM)

DM Area (DM 0000 to DM 6143), EM Area (EM 0000 to EM 2047)
(See note 1.), Error Log Area (DM 6144 to DM 6199), counter
present values

Note 1. Itis possible to set whether EM Area data is held or not

(with the default setting, data is cleared).

2. If the power supply to the PLC is left OFF for longer
than the super-capacitor's backup (saving) time, the
above data will be lost. Therefore, before turning OFF
the CPU Unit's power supply for an extended period of
time, save the data using the ladder program. (Data
memory can be saved to flash memory.)

Flash memory data

User program, general-purpose read-only portion of DM Area
(DM 6200 to DM 6599), Unit Setup Area (DM 6600 to DM 6655),
expansion instruction information (Also DM 0000 to DM 6143)

Super-capacitor backup time

10 days at 25°C

Self-diagnosis function

CPU errors (WDT), memory errors, FALS system errors (FALS
instruction execution or maximum cycle time exceeded), FAL sys-
tem errors (FAL instruction execution, Unit Setup Area errors, etc.),
cycle time exceeded 10 ms, communications port errors, etc.
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Item

Specification

Effect on CPU Unit’s cycle time

» When data exchange is performed using the words allocated in
the CIO Area only: 0.2 ms

* When data exchange is performed using words allocated in the
DM Area or the LR Area: 0.5 ms

Internal current consumption

CS1W-HIO01-V1: 600 mA at 5 VDC
CS1W-HCP22-V1: 800 mA at 5 VDC
CS1W-HCA22-V1: 750 mA at 5 VDC, 150 mA at 26 VDC
CS1W-HCA12-V1: 750 mA at 5 VDC, 150 mA at 26 VDC

Dimensions

34.5 x 130 x 100.5 mm (W x H x D)

Weight

CS1W-HIO01-V1: 250 g max.
CS1W-HCP22-V1/HCA22-V1/HCA12-V1: 350 g max.

Standard accessories

CS1W-HIO01-V1

One OMRON C500-CE241 Connector Set for connecting to I/O
connector (soldered type; socket: FCN-361J024-AU made by
Fujitsu; connector cover: FCN-360C024-J2 made by Fujitsu)

CS1W-HCP22-V1/HCA22-V1/HCA12-V1

In addition to the above, one C500-CE404 Connector Set (made by
OMRON) for connecting to special I/O connector (soldered type;
socket: FCN-361J040-AU made by Fujitsu; connector cover: FCN-
360C040-J2 made by Fujitsu)

2-1-3 Program and Memory

Item

Specifications

Control method

Stored program

1/0O control method

Cyclic scan and immediate processing are both possible.

Customizable Counter Unit operating modes

RUN mode, MONITOR mode, PROGRAM mode

RUN/STOP specification method for Customiz-
able Counter Unit’s program

Select between the following:
1. RUN/STOP commands from the CPU Unit's allocated memory

2. Operating mode command at startup, or command from the Pro-
gramming Device after startup

Status output to CPU Unit

Unit's operating mode (RUN/STOP), fatal errors, CYCLE TIME OVER
errors, Unit error codes, etc.

Compatible Programming Devices

Programming Console (C200H-PRO27 or CQM1H-PROO01) or CX-
Programmer Ver. 1.2 or later (Specify CQM1H as the PLC type. There
are restrictions, such as the program capacity.)

Programming language

Ladder diagram

Execution modes

Possible to switch between Normal Execution Mode and High-speed
Execution Mode.

« Normal Execution Mode: 0.4 us for LD instruction
» High-speed Execution Mode: 0.2 us for LD instruction

Program capacity

4 Kwords (Normal Execution Mode)

Note In High-speed Execution Mode, the capacity for which execu-
tion (compiling) is possible is restricted. Also, whether or not
programs can be executed depends on the contents of the pro-
gram. The average program capacity in High-speed Execution
Mode is approx. 1 Kword.

Instruction length

1 to 4 words per instruction

Number of instructions

113 (14 basic instructions and 99 special instructions)

Instruction exe- | Basic instructions
cution time

Normal Execution Mode: 0.4 ps (LD instruction)
High-speed Execution Mode: 0.2 us (LD instruction)

Special instructions

Normal Execution Mode: 4.8 us (MOV instruction)
High-speed Execution Mode: 4.4 us (MOV instruction)
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Common processing (overhead)

CS1W-HIO01-V1: 0.08 ms max.
CS1W-HCP22-V1/HCA22-V1/HCA12-V1: 0.1 ms max.

The above figures are for operation under the following conditions:

1. Data exchange with the CPU Unit is performed using the allocated

words in the CIO Area only.
2. The Programming Device connection switch is set to OFF.

3.  With the HCP22-V1/HCA22-V1/HCA12-V1, Measurement Mode

is not being used.
4. With the HCA22-V1, analog output is disabled.

5. With the HCA12-V1, analog input is refreshed immediately, and

analog output is disabled.

1/O allocations

None (The Unit’s built-in /0O points are used for the Input and Output

Areas given below.)
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I/O memory

Input Area

12 bits: IR 000 (IR 00000 to IR 00011)
The Unit’s built-in input points are allocated to these bits (fixed alloca-
tions).

Note IR 00000 to IR 00003 can be used either as normal input bits
or for interrupt inputs (in Input Interrupt Mode or Counter
Mode).

Output Area

8 bits: IR 001 (IR 00100 to IR 00107)
The Unit’s built-in output points are allocated to these bits (fixed allo-
cations).

Work Area

1,088 bits (68 words): IR 002 to IR 049 (IR 00200 to IR 04915), IR 200
to IR 219 (IR 20000 to IR 21915)

These bits have no specific functions and can only be used in the pro-
gram.

SR Area

568 bits (36 words): SR 220 to SR 255 (SR 22000 to SR 25507)
These bits have specific functions.

Note SR 230 to SR 234 and words SR 235 to SR 239 are used for
exchanging general-purpose data with the CPU Unit.

AR Area

448 bits (28 words): AR 00 to AR 27 (AR 0000 to AR 2715)
These bits have specific functions.

TR Area

8 bits: TROto TR 7
These bits temporarily store the ON/OFF status of an instruction block
for branching.

LR Area

512 bits (32 words): LR 00 to LR 31

These bits are for exchanging general-purpose data with the CPU

Unit. (Data can be exchanged cyclically with user-set words in the

CPU Unit. Up to 32 words of data can be input or output. The word
allocation are specified in the Unit Setup Area.)

Timer/Counter Area

256 points: TIM/CNT 000 to TIM/CNT 255 (The same numbers are
used for timers and counters.)

When using the CNT and CNTR instructions, at power interruption or
when the mode is switched, present counter values are held (with
super-capacitor backup) at the values immediately before power was
interrupted or the mode was switched. When other instructions are
used, the data in the TIM/CNT Area is cleared.

DM Area
(general-purpose read/write
area)

6,144 words: DM 0000 to DM 6143

Data in this area can be read or written in word (16-bit) units. It is held
(with super-capacitor backup) at power interruptions or when the
mode is switched. Writing can be performed with instructions or from
the Programming Device.

Note By turning ON bit SR 25200, it is possible to save all the data in
the range DM 0000 to DM 6143 to flash memory. The data is
read using the XFER instruction.

EM Area

2,048 words: EM 0000 to EM 2047

Data in this area can be read or written in word (16-bit) units. It is pos-
sible to specify whether the data is held (with super-capacitor backup)
at power interruptions or when the mode is switched. Writing can be
performed with instructions or from the Programming Device.
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Other memory | Read-only por- | Error Log Area |56 words: DM 6144 to DM 6199
areas tion of DM Data in this area is held (with super-capacitor backup) at power inter-
Area ruptions or when the mode is switched.

General-pur-
pose read-only
area

400 words: DM 6200 to DM 6599
Data in this area is held (in flash memory) at power interruptions or
when the mode is switched.

Writing to this area is not possible using instructions; it is only possible
from the Programming Device. (Reading is possible with either
method.) Data in this area is protected from being changed by the lad-
der program.

Unit Setup
Area

56 words: DM 6600 to DM 6655
This area is for making the initial settings for the functions of the Cus-
tomizable Counter Unit at a software level.

Data in this area is held (in flash memory) at power interruptions or
when the mode is switched.

Writing to this area is not possible using instructions; it is only possible
from the Programming Device. (Reading is possible with either
method.) Data in this area is protected from being changed by the lad-
der program.

Trace memory

None

2-1-4 Functions

Item

Specifications

Types of inter-
rupts

Input interrupts
(4 points max.)

Input Interrupt Mode

Note 1:

Specify the mode
as either Input
Interrupt Mode or
Counter Mode

Interrupt is executed in response to
input to the Unit’s built-in input points
(input bits 00000 to 00003). Interrupts
can be executed when the corre-
sponding input turns ON, OFF, or

both. The response time between the |using the INT
input conditions being satisfied and instruction.
execution of the interrupt programis | Ngte 2:

0.08 ms (for execution at ON). Specify ON, OFF,

Counter Mode

or both in the Unit
Setup Area.

Interrupt is executed after input is
received via the Unit’s built-in input
points a certain number of times. The
number of times is counted decremen-
tally when the corresponding input
turns ON, OFF, or both.

Interval timer
interrupt (1

Scheduled Interrupt Mode

Program is interrupted at regular intervals measured by
one of the Unit's internal timers.

point) One-shot Interrupt Mode Program is interrupted once after a certain time measured
by one of the Unit’s internal timers.
CS1W-HCP22- | Pulse inputs | Target value | Interrupt is executed when the high-speed counter PV is
V1 (pulse I/0O) | (high-speed |interrupts equal to a target value set with the CTBL instruction.
counter)
Pulse out- Target value | Interrupt is executed when the pulse output PV is equal to
puts interrupts a target value set with the CTBL instruction.
CS1W-HCAZ22- | Pulse inputs | Target value | Interrupt is executed when the high-speed counter PV is
V1/HCA12-V1 | (high-speed |interrupts equal to a target value set with the CTBL instruction.
(pulse inputs counter)

and analog out-
puts)
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Bit pattern out- | CS1IW-HCP22- | Pulse input | Range com- | A specified bit pattern is output when the high-speed
put for com- V1 (pulse I/O) | (high-speed |parison bit |counter PV lies within a range specified with the CTBL
parison counter) pattern out- |instruction.
put
Pulse output | Range com- | A specified bit pattern is output when the pulse output PV
parison bit | or the pulse counter PV (measurement time) lies within a
pattern out- | range specified with the CTBL instruction.
put
CS1W-HCAZ22- | Pulse input | Range com- | A specified bit pattern is output when the high-speed
V1/HCA12-V1 |(high-speed |parison bit |counter PV lies within a range specified with the CTBL
(pulse inputs counter) pattern out- |instruction.
and analog out- put
puts)
Functions Execution of CPU Unit's external interrupt The CPU Unit’s external interrupt tasks (task numbers 0 to

99) can be executed from the Unit using the MCRO
instruction in the Unit’s program.

Constant cycle time

A constant cycle time can be set in the range 0.1 to 50 ms
(in 0.1-ms units).

Using this function, even if all the necessary processing is
completed in less than the set time, the next cycle will not
start until the constant cycle time setting has elapsed. (If
the constant cycle time is exceeded, the Constant Cycle
Time Exceeded Flag turns ON.)

Cycle time monitoring

If the cycle time exceeds 10 ms, the Cycle Time Over Flag
(SR 23509) turns ON, and operation continues. (This func-
tion can be turned OFF in the Unit Setup Area.)

When the cycle time exceeds the cycle monitor time, oper-
ation stops. The cycle monitor time can be set in the range
1to 100 ms in 1-ms units (default setting: 50 ms).

Note The cycle time’s maximum value and present value
are stored in the AR Area.

I/O refreshing

Cyclic refreshing, immediate refreshing by IORF

CS1W-HCA22-V1/HCA12-V1 only: Immediate refreshing
of analog output values

Note It is not possible to set immediate refreshing for

each instruction.

I/0 memory holding when changing operat-

ing modes

Not possible.

Mode setting at power-ON

Possible (Specified in the allocated words of the DM Area.)

MCRO instruction

Calling of subroutines and passing arguments and execut-
ing CPU Unit’s external interrupt tasks

Debugging

Differential monitoring

Online editing

User programs can be overwritten in program-block units
when the CPU Unit is in MONITOR mode. With the CX-
Programmer, more than one program-block can be edited
at the same time.

Note During overwriting using online editing, the Unit
cannot perform operations and the program will be
interrupted for 1,200 ms max.

User memory
(UM) protection

Program protection

In the Unit Setup Area, it is possible to prohibit writing to
the user program, the general-purpose read-only portion
of DM Area, the Unit Setup Area, and expansion instruc-
tion information from the Programming Device.
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Functions
(continued)

Self-diagnosis

User-defined self-diagnosis are possible (fatal errors and
non-fatal errors can be defined using user instructions
(FALS/FAL instructions)).

Note Operation can also be stopped automatically using
user-defined fatal error instructions. User-defined
logging in specific bits is also possible using user-
defined non-fatal error instructions.

Error log

Up to 11 errors (including user-defined errors) can be
recorded in the Error Log Area (DM 6145 to DM 6199).
The information recorded includes the error code, the error
details, and the time the error occurred.

Special I/O Unit error codes are stored in the Error Log
Area.

Unit error codes (SR 23500 to SR 23507) are stored in bits
00 to 07 of the error details in the Error Log Area.

Serial communications port

One built-in peripheral port: Used for connecting Program-
ming Device (peripheral bus, Programming Console)

Serial communications modes Application Built-in peripheral
port
Programming Console bus | Used for communications with Pro- Yes
gramming Console
Peripheral bus Used for communications with Pro- Yes
gramming Devices such as CX-Pro-
grammer
Clock None

Note The time of error occurrence that is recorded in the
error log will depend on the time in the CPU Unit. If
it is not possible to access the time in the CPU
Unit, O will be recorded.

Output OFF function

None

Note The outputs from the Unit can be turned OFF from
the program when the outputs in the CPU Unit are
turned OFF. This operation must be programmed
by the user. Refer to 4-1 Overview for details.

Forced set/reset

Available (When switching between PROGRAM mode and
RUN or MONITOR mode or when the power is turned ON,
the forced set/reset status is cleared.)

Note There is a part of the AR Area where forced set/
reset is possible. For details on the AR Area, refer
to 6-4 AR Area.

Memory protection at power interruption

Held areas: DM Area (general-purpose read/write area),
EM Area, and present counter values

Note Itis possible to specify whether the EM Area is held
or not in the Unit Setup Area.

Program check

Program checks are always performed at the beginning of
operation for items such as no END instruction and
instruction errors. It is also possible to check programs
from the CX-Programmer. (The check level can also be
set.)

Analog inputs (CS1W-HCA12-V1 only)

High-speed input (with 50 us of A/D conversion) of analog
data is possible. This makes the unit compatible with appli-
cations that require high-speed processing such as dis-
placement sensor input.

Compatible with servo driver with absolute
encoder (CS1IW-HCP22-V1/HCA22-V1/
HCA12-V1 only)

Data (the number of turns) of servo driver (W series by
OMRON, etc.) with ABS encoder (multi-turn absolute
encoder) can be input (to phase A).

Note Supported only by lot numbers of 0209__ or higher.
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Functions
(continued)

Ladder library (-V1 only)

It is possible to encapsulate the entire program or the part
of subroutine programs, and to save it to the Flash mem-
ory in the unit as the ladder library. The saved library can
be executed by the following methods:

« Call the library to execute at starting operations (Boot
mode)

« Call it to execute with MCRO instruction (MCRO mode)

Back-up function (-V1 only)

Itis possible to back up and restore the contents of the unit
back-up memory (user program, unit setup area, ladder
library, etc.) to the memory card as the unit back-up file
thru the simplified back-up operation on CPU unit's front
panel or the bit operation on this unit.

Constant cycle time refresh (-V1 only)

At the occurrence of CONSTANT CYCLE TIME OVER
error with the use of the constant cycle time function, the
error can be cleared by the bit operation on the ladder pro-
gram and the cycle time can be put back to constant con-
tinuously again.

2-1-5
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I/O Specifications
= All Units: CS1W-HIO01-V1, CS1W-HCP22-V1, CS1W-HCA22-V1 and CS1W-

HCA12-V1

Contact Inputs

Item

Contents

Number of inputs

12 inputs (bits IR 00000 to IR 00011)
Details:

e 4 interrupt inputs in Input Interrupt Mode or Counter
Mode. Can also be used as normal inputs (bits IR 00000
to IR 00003)

* 8 normal inputs (bits IR 00004 to IR 00011)

Note Itis possible to specify ON, OFF, or both for the tim-
ing of interrupts in Input Interrupt Mode.

Input signal type

24-VDC

Contact Outputs

Item

Contents

Number of outputs

8 outputs (bits IR 00100 to IR 00107)

Output signal type

Transistor NPN outputs
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s CS1W-HCP22-V1 (Pulse I/O)

Pulse Inputs (High-speed Counters)

Iltem Contents
Number of counters |2
Counting mode « Linear Mode
¢ Ring Mode

Modes compatible with absolute encoders (Supported only
by lot numbers of 0209___ or higher)

* ABS linear (CW-) counter

* ABS linear (CW+) counter

* ABS ring mode counter

(Set in Unit Setup Area (DM 6605).)

Signals

A and B and pulse input Z

Input method

Differential-phase; x1
Differential-phase; x2
Differential-phase; x4
Increment/decrement
Pulse + direction

Compatible encod-
ers

¢ Incremental encoders
« Absolute encoders (on servo drivers)

(When not using the functions compatible with servo drivers
with absolute encoders, using this unit as a normal counter
enables the incremental encoder input.)

Input voltage

5VDC, 12 VDC, 24 VDC, RS-422A line driver (AM26LS31)

Output compatible
with absolute
encoder

(SEN signal)

When SEN signal is output to servo driver, servo driver will
transmit the number of encoder’s rotations to this unit. After
that, it transmits pulse train corresponding to displacement
of the turns to the unit (transmit the same pulse as incre-
mental encoders).

(OMNUC W series servo driver by OMRON, etc.)
* 5V PNP output

Counter frequency

50 kHz (default) or 200 kHz

Control method

Target value comparison
Range comparison

Measurement mode

High-speed counter rate of change for port 1 or 2
High-speed frequency for port 1

Applicable Instruc-
tions

CTBL, INI, PRV(62)

PV can be compared, changed, and read with CTBL, INI, or
PRV.

Pulse Outputs

Item

Contents

Number of outputs

2 outputs

Output
type

Single-phase
pulse output

The single-phase pulse outputs can be used for position-
ing or speed control at a fixed duty ratio (duty ratio: 50%).

Output frequencies: 6 Hz to 200 kHz

One-shot

pulse outputs

Output can be set to turn ON for a time specified by the
user. (Set in range 0.01 to 9,999 ms in 0.01-ms units.)

surement)

Pulse output
counter time
(time mea-

High-precision timer measurement in 0.01-ms units is
possible using one-shot pulse output. (In this case, exter-
nal pulse output is not possible.)
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m CSIW-HCA22-V1 (Pulse Inputs and Analog Outputs)

Pulse Inputs (High-speed Counters)
same as CS1W-HCP22-V1

Analog Outputs
Iltem Contents
Number of outputs 2 outputs

Output signal ranges | Each output can be set to any one of the following: 1to 5V,
Oto5V,0to10V,or-10to 10 V

Accuracy +0.3%

Resolution -10to 10 V: 1/10,000

0to10V,0to 5V, or1to5V:1/4,000

D/A conversion time | 0.05 ms max.

Output function Each analog output can be set whether output is valid or
validity invalid.

Output hold mode Analog output values can be held. (Analog values can be
output at their peak, held, or cleared values when the Con-
version Enable Flag is OFF, a fatal error occurs, or an ana-
log output error occurs.)

Analog output Refreshing of analog outputs is set to one of the following:
refresh method END refresh

Immediate refresh via instructions
Offset/gain adjust- The offset or gain can be specified and changed.

ment
Applicable Instruc- | Analog output can be controlled directly with SPED and
tions ACC.
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m CSIW-HCA12-V1 (Pulse Inputs, Analog Inputs and Analog Outputs)

Pulse Inputs (Compatible with Servo Drivers with Absolute Encoders)

Iltem Contents
Number of counters |1
Counting mode « Linear Mode
¢ Ring Mode

Modes compatible with absolute encoders(Supported only
by lot numbers of 0209___ or higher)

* ABS linear (CW-) counter

* ABS linear (CW+) counter

* ABS ring mode counter

(Set in Unit Setup Area (DM 6605).)

Signals

A and B and pulse input Z

Input method

Differential-phase; x1
Differential-phase; x2
Differential-phase; x4
Increment/decrement
Pulse + direction

Compatible encod-
ers

¢ Incremental encoders
« Absolute encoders (on servo drivers)

(When not using the functions compatible with servo drivers
with absolute encoders, using this unit as a normal counter
enables the incremental encoder input.)

Input voltage

5VDC, 12 VDC, 24 VDC, RS-422A line driver (AM26LS31)

Output compatible
with absolute
encoder

(SEN signal)

When SEN signal is output to servo driver, servo driver will
transmit the number of encoder’s rotations to this unit. After
that, it transmits pulse train corresponding to displacement
of the turns to the unit (transmit the same pulse as incre-
mental encoders).

(OMNUC W series servo driver by OMRON, etc.)
* 5V PNP output

Counter frequency

50 kHz (default) or 200 kHz

Control method

Target value comparison
Range comparison

Measurement mode

High-speed counter rate of change
High-speed frequency

Applicable Instruc-
tions

CTBL, INI, PRV(62)

PV can be compared, changed, and read with CTBL, INI, or
PRV.

Analog Input

Item

Contents

Number of inputs

1

Input signal range

One of the following ranges can be selected for each input:
-10to+10V,0t0 10V, 1to 5V/4t0o 20 mA,orOto 5 V.

Resolution

Varies depending on the range
-10to +10 V: 1/16,000 (14 bits)
0to 10 V: 1/8,000 (13 bits)

0to 5 V: 1/4,000 (12 bits)

1to 5 V: 1/4,000 (12 bits)

4 to 20 mA: 1/4,000 (12 bits)
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32

Item

Contents

Accuracy

« Voltage input
+0.2% (23+2°C)
+0.4% (0 to 55°C)
e Current input
+0.4% (23+2°C)
+0.6% (0 to 55°C)

A/D conversion time

0.05 ms max.

Input response time

1.5 ms or less (See Specification of Analog Input Functions
on page 155 for details.)

Output hold mode

Analog output values can be held. (Analog values can be
output at their peak, held, or cleared values when the Con-
version Enable Flag is OFF, a fatal error occurs, or an ana-
log output error occurs.)

Analog input refresh
method

Refreshing of analog outputs is set to one of the following:
END refresh
Immediate refresh via instructions

Offset/gain adjust-
ment

The offset or gain can be specified and changed.

Applicable Instruc-
tions

Analog input value can be read directly with PRV.

Analog Outputs

Item

Contents

Number of outputs

2 outputs

Output signal ranges

Each output can be set to any one of the following: 1to 5V,
Oto5V,0to10V,or-10to 10 V

Accuracy

+0.3%

Resolution

-10to 10 V: 1/10,000
0to10V,0to 5V, or1to5V:1/4,000

D/A conversion time

0.05 ms max.

Output function
validity

Each analog output can be set whether output is valid or
invalid.

Output hold mode

Analog output values can be held. (Analog values can be
output at their peak, held, or cleared values when the Con-
version Enable Flag is OFF, a fatal error occurs, or an ana-
log output error occurs.)

Analog output
refresh method

Refreshing of analog outputs is set to one of the following:
END refresh
Immediate refresh via instructions

Offset/gain adjust-
ment

The offset or gain can be specified and changed.

Applicable Instruc-
tions

Analog output can be controlled directly with SPED and
ACC.




Contact |/O Specifications (All Units)

Section 2-2

2-2 Contact I/O Specifications (All Units)

2-2-1 Contact I/O Specifications
Item Specifications
_Contact Number of inputs | 12 inputs
Inputs » 4 inputs (input bits IR 00000 to IR 00003) can be used either as interrupt inputs or

normal inputs.

Note Each of these 4 inputs can be set to be used as either interrupt inputs or normal
inputs in the Unit Setup Area (DM 6620). It is also possible to specify the ON,
OFF, or both for the interrupt timing for each point (Input Interrupt Mode or
Counter Mode) in the Unit Setup Area (DM 6620).

< 8inputs (input bits IR 00004 to IR 00011) can be used as normal inputs only.

Input voltage/cur-
rent

24V *10%)_, 5. 5 mA typical

Min. ON voltage 152V

Max. OFF voltage |4.8V

Input response Inputs for interrupt input or normal input (4 points with one common):
ON delay time: 50 us

OFF delay time: 200 pus max.

Inputs for normal input (8 points with one common):
ON delay time: 100 ps
OFF delay time: 1 ms max.

Circuit configura-
tion

Customizable Counter Unit

INo —|
- —

| ! £ nput !
: indicator]
Interrupt inputs <~ | N 4.1 kQ
[t W —___
L+ < " \ o '
- 1 750 QF ¥ ¥~ ;| Internal circuit
Loi__| coma P I
IN4
o=
i ! ~ input !
: indicator
i ! 4.7 kQ
Normalinputs< | | INTHf "o
r LALS
|
T T 1 750QF ) Internal circuit 1
L I__ COM x
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Item Specifications
Contact Number of outputs |8 outputs (used as normal outputs only)
outputs Output type Sinking (NPN)
Switching capacity |4.5to 30 VDC, 0.3 A per output
Maximum inrush 3.0 A per point, 10 ms max.
current
Leakage current 0.1 mA max.
Residual voltage 0.4 V max.
ON delay time 0.1 ms max.
OFF delay time 1 ms max.
External power 4.510 26.4 VDC
supply
:ii(i)rncuit configura- Customizable Counter Unit |
) PV
3 ) | ) OUT00
5 A &Y to
g T 7 ouTO07
2| o7 .
Output w0 COM
indicator
Note Information on input interrupts applies to both Input Interrupt Mode and
Counter Mode. Only single-phase inputs are possible for interrupt inputs.
2-2-2 /0O Connector Pin Arrangement
Pin arrangement Row B Pin Row A
External input O (Interrupt inputor |12 External input 2 (Interrupt input or
normal input; bit 00000) normal input; bit 00002)
External input 1 (Interrupt inputor |11 External input 3 (Interrupt input or
normal input; bit 00001) normal input; bit 00003)
Common for external inputs0to 3 |10 Common for external inputs 4 to 11
External input 4 9 External input 8
O (Normal input; bit 00004) (Normal input; bit 00008)
— External input 5 8 External input 9
B12 00 A12 (Normal input; bit 00005) (Normal input; bit 00009)
8511 ;:£:§ Aiﬂ External input 6 7 External input 10
B10 0o Ao (Normal input; bit 00006) (Normal input; bit 00010)
B9 00 A9 External input 7 6 External input 11
AT (Normal input; bit 00007) (Normal input; bit 00011)
Ef g E 2? External output O 5 External output 4
_/ (Normal output; bit 00100) (Normal output; bit 00104)
O External output 1 4 External output 5
(Normal output; bit 00101) (Normal output; bit 00105)
° A External output 2 3 External output 6
(Normal output; bit 00102) (Normal output; bit 00106)
External output 3 2 External output 7
(Normal output; bit 00103) (Normal output; bit 00107)
Common for external outputs 0to 7 |1 Power supply for external outputs O
to7




SECTION 3
Nomenclature, Installation, and Wiring

This section provides the names of the different components of the Customizable Counter Unit and explains the procedures
required for installing and wiring the Unit.
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Names and Functions of Parts

Section 3-1

3-1
3-1-1
CS1W-HI001-V1

Names and Functions of Parts

Names and Functions of Parts
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Names and Functions of Parts Section 3-1

CS1IW-HCA12-V1

Front View
f B I
RUI

Side View Rear View
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m|01234551
85101
OUTIo 1 2345667

TR Unit number switches
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1
o

[

|t

>

‘ 100.5 mm

Data is exchanged between the CPU Unit and the Customizable Counter Unit
via the Special I/O Unit Area and DM Area words allocated to Special 1/0
Units. The words in these two areas that are allocated to the Customizable
Counter Unit are determined by the setting of the unit number switch on the
front of the Unit.

Unit Number Switches

MACHRY  PS
No x1o1 X100

Unit number Words allocated from Words allocated from
Special I/O Unit Area DM Area
0 ClO 2000 to CIO 2009 D20000 to D20099
1 ClO 2010 to CIO 2019 D20100 to D20199
2 CIO 2020 to CIO 2029 D20200 to D20299
3 CIO 2030 to CIO 2039 D20300 to D20399
4 ClO 2040 to CIO 2049 D20400 to D20499
5 ClO 2050 to CIO 2059 D20500 to D20599
6 CIO 2060 to CIO 2069 D20600 to D20699
7 CIO 2070 to CIO 2079 D20700 to D20799
8 ClO 2080 to CIO 2089 D20800 to D20899
9 ClO 2090 to CIO 2099 D20900 to D20999
10 CIO 2100 to CIO 2109 D21000 to D21099
n CIO 2000 + (n x 10) to D20000 + (n x 100) to
CIO 2000 + (n x 10) + 9 | D20000 + (n x 100) + 99
95 CIlO 2950 to CIO 2959 D29500 to D29599

Note If the same unit number that is used for another Special I/0 Unit is set, a Unit
Number Duplication Error (fatal error) will occur in the CPU Unit (“UNIT No.
DPL ERROR?” displayed at Programming Console), and the PLC will not oper-
ate. A40113 in the CPU Unit will turn ON.
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Names and Functions of Parts

Section 3-1

Programming Device
Connection Switch

Note

Peripheral Port

Note

I/O Connector
(All Units)

Special I/0O Connector
(CS1W-HCP22-V1/HCA22-
V1/HCA12-V1 Only)

Indicators

Turn ON this switch to enable Programming Device servicing at the peripheral
port and turn it OFF to disable it. Operational errors related to the connection
of a Programming Device (such as changes in the operating mode) can be
prevented by turning OFF this switch.

Programming Device connection
switch

SettoON: o on (0 ) orr

Programming Device

Connection enabled
(The switch must be turned ON to use a
Programming Device.)

Connection disabled
(Turn OFF the switch to prevent
operational errors.)

Set to OFF:

TooL on(_ ())oFF

1. Ifthe switch is turned OFF, Programming Device servicing is not performed
and so the scan time is shorter.

2. This switch can also be used as a restart switch for connection with the
Programming Device.

The peripheral port is used for connecting to a Programming Device (i.e., a
Support Software installed on a computer or a Programming Console).

The Unit automatically recognizes the serial communications mode (i.e., Pro-
gramming Console bus, peripheral bus).

The I/O connector is for contact I/0. Make a cable for this connector with the
24-pin connector provided with the Unit. (For details, refer to 3-3 Wiring.)

The special I/O connector is for special I/O: Pulse inputs and pulse outputs for
the CS1W-HCP22-V1, pulse inputs and analog outputs for the CS1W-HCA22-
V1, and pulse inputs, analog input and analog outputs for the CS1W-HCA12-
V1. Either make a cable for this connector with the 40-pin connector provided
with the Unit, or using a special OMRON cable, connect to an OMRON Con-
nector Terminal Conversion Unit. (For details, refer to 3-3 Wiring.)

HCP22-V1 cs

RUN OPN COMM
ERC ERH

INJo 1 23 45 56 7
8 9 1011
OUTlo 1 2 3 4 5 6 7

Indicator Name

Color

Status Meaning

RUN Running

Green

Lit
Not lit

The Unit is operating normally.

One of the following:

e The system in the Unit is stopped.

e The Unit is performing initialization processing.

* There is a hardware error at the Unit.

e There is no power supply from the Power Supply Unit.
e Unit WDT error.

« Unit recognition error (recognized as CPU Bus Unit)

« Unit not recognized (The data for this Unit in the registered
I/O table does not correspond with the mounted Unit.)

e CPU bus error
¢ Unit number error
* Unit RAM error

OPN Program execu-

tion

Green

Lit
Not lit

The Unit's program is being executed.
The Unit’s program is stopped.
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| nstallation Section 3-2
Indicator Name Color Status Meaning
ERC Unit error Red Lit Fatal error at the Unit.
Flashing A non-fatal error at the Unit, or an error at the CPU Unit.
Not lit No errors at the Unit.

ERH CPU Unit error Red Lit An error at the CPU Unit (fatal error, WDT error, monitor error, or
bus error) or an initial setting error in the CPU Unit’s allocated
words in the DM Area.

Not lit No errors at the CPU Unit.

COMM Peripheral com- | Yellow Lit Communications at the peripheral port.

munications Not lit No communications at the peripheral port.

INO to Input signals Yellow Lit Input signal ON

IN11 Not lit Input signal OFF

OUTO to Output signals Yellow Lit Output signal ON

ourt7 Not lit Output signal OFF

A Phase A input Yellow Lit Phase A input ON

(See note) Not lit Phase A input OFF

B Phase B input Yellow Lit Phase B input ON

(See note) Not lit Phase B input OFF

Note Supported by CS1W-HCP22-V1/HCA22-V1/HCA12-V1 only.

3-2 Installation

3-2-1 Applicable Racks

The Customizable Counter Unit is a CS-series Special /0 Unit.
* It can be mounted to a CS-series CPU Rack or a CS-series Expansion
Rack.
* It cannot be mounted to a C200H Expansion Rack or a SYSMAC BUS
Slave Rack.

The number of Units that can be mounted on one Rack (CPU Rack or Expan-
sion Rack) depends on the maximum supply current of the Power Supply Unit
and the current consumption of the other Units.

Note

The CIO Area words that are allocated to Special I/O Units depends on the

setting of the unit number switch on the front of the Unit, not on the slot in
which the Unit is mounted.

39



I nstallation Section 3-2

CS-series CPU Rack
. |1~ CPU Unit
™ 1/0 Unit “1
AN
Power Supply Unit
CS-series Expansion Rack No. 1 ~
- o unit
CS-series Expansion Rack No. 2 /
p— I/0 Unit
> Up to 7 Expansion Racks
g can be connected.
H .
: .
H .
H °
. 'y
H °
]
CS-series Expansion Rack No. 7
I/0 Unit

3-2-2 Mounting the Unit (All Units)

Use the following procedure to mount the Customizable Counter Unit to the
Backplane.

1,2,3... 1. Hook the top end of the Unit onto the Backplane as shown below.

Backplane

2. Make sure that the connector on the back of the Unit is properly inserted
into the connector in the Backplane, and tighten the screw on the bottom
of the Unit securely. The tightening torque for the screw is 0.4 N-m.
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| nstallation Section 3-2

3. Toremove the Unit, loosen the screw at the bottom of the Unit before dis-
mounting.

Note Provide the space shown in the diagram below to enable mounting and dis-
mounting.

20 mm min.

Backplane

20 mm min.

Phillips screwdriver

3-2-3 Handling the Unit

* Be sure to turn OFF the power supply to the PLC before mounting or dis-
mounting the Unit, or performing wiring.

* To reduce the influence of noise, do not run I/O signal lines in the same
ducts as power cables or lines carrying high voltages.

* To prevent the wire cuttings that are scattered during wiring from entering
the interior of the Unit, leave the label attached to the top of the Unit when
performing wiring. After wiring has been completed, remove the label to
allow proper heat dissipation.
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Wiring Section 3-3
[ Remove the label after
wiring is completed.
3-3  Wiring
3-3-1 1/O Connector Pin Arrangement (All Units)
Pin arrangement Row B Pin Row A

External input O (Interrupt inputor |12 External input 2 (Interrupt input or
normal input; bit 00000) normal input; bit 00002)
External input 1 (Interrupt inputor |11 External input 3 (Interrupt input or
normal input; bit 00001) normal input; bit 00003)
Common for external inputs0to 3 |10 Common for external inputs 4 to 11

)
B12 10 Al2
B11 10 A1
B10 10 A10
B9 10 A9
DT |
B2 10 A2
B1 [ At

L/

B A

External input 4 9 External input 8

(Normal input; bit 00004) (Normal input; bit 00008)
External input 5 8 External input 9

(Normal input; bit 00005) (Normal input; bit 00009)
External input 6 7 External input 10

(Normal input; bit 00006) (Normal input; bit 00010)
External input 7 6 External input 11

(Normal input; bit 00007) (Normal input; bit 00011)
External output O 5 External output 4

(Normal output; bit 00100) (Normal output; bit 00104)
External output 1 4 External output 5

(Normal output; bit 00101) (Normal output; bit 00105)
External output 2 3 External output 6

(Normal output; bit 00102) (Normal output; bit 00106)
External output 3 2 External output 7

(Normal output; bit 00103) (Normal output; bit 00107)
Common for external outputs Oto 7 |1 Power supply for external outputs O

to7
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Wiring Section 3-3
3-3-2 Special I/O Connector Pin Arrangement
CS1W-HCP22-V1
Pin arrangement Row A Pin number Row B
Pulse input 1 Phase A LD-/0 V 1 Pulse input1 |Phase A LD+
Phase A5V 2 Phase A 24V
Phase B LD-/0 V 3 Phase B LD+
Phase B5V 4 Phase B 24V
Phase Z LD-/0 V 5 Phase Z LD+
Phase Z5V 6 Phase Z 24V
Pulse input 2 Phase A LD-/0 V 7 Pulse input 2 | Phase A LD+
©) Phase A 12 V 8 Phase A 24 V
ﬁ Phase B LD-/0 V 9 Phase B LD+
Al B1
2 10 B2 Phase B 12V 10 Phase B 24V
PoaLlb | Phase Z LD-/0 V 11 Phase Z LD+
A9 11 Be Phase Z 12 V 12 Phase Z 24 V
S N P SEN output (See 13 SEN_DC5V (See
b T note.) note.)
A19 10 B19
A20 0o B20 Not used. 14 SEN_O0V (See note.)
— Pulse output 1 |CW 15 Pulse output 2 | CW
O CW (with 1.6-kQ resis- | 16 CW (with 1.6-kQ resis-
tance) tance)
A ® CCW/one-shot pulse |17 CCW/one-shot pulse
output output
CCW/one-shot pulse |18 CCW/one-shot pulse
output (with 1.6-kQ output (with 1.6-kQ
resistance) resistance)
Output power supply: |19 Output power supply:
24V 24V
Common 20 Common

Note Supported only by -V1 units with lot numbers of 0209__ or higher. SEN output
can be used for Servo Drivers with Absolute Encoders.
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V\ﬁring Section 3-3
CS1W-HCAZ22-V1
Pin arrangement Row A Pin number Row B
Pulse input 1 Phase A LD-/0 V 1 Pulse input 1 Phase A LD+
Phase A5V 2 Phase A 24V
Phase B LD-/0 V 3 Phase B LD+
Phase B5V 4 Phase B 24 V
Phase Z LD-/0 V 5 Phase Z LD+
O Phase Z5V 6 Phase Z 24 V
— Pulse input 2 Phase A LD-/0 V 7 Pulse input 2 Phase A LD+
" g E > Phase A 12V 8 Phase A 24 V
Sl P Phase B LD-/0 V 9 Phase B LD+
A9 00 B9 Phase B 12V 10 Phase B 24V
At0 1 B10 Phase Z LD-/0 V 11 Phase Z LD+
AT !
rio 00 B1e Phase z 12V 12 Phase 2 24V
A20 0o B2o |- SEN output (See 13 SEN_DC5V (See
— note.) note.)
O Not used. 14 SEN_0V (See note.)
. S Not used. 15 Not used.
Not used. 16 Not used.
Not used. 17 Not used.
Not used. 18 Not used.
Analog output 1 | Voltage output (+) 19 Analog output 2 | Voltage output (+)

Voltage output (-)

20

Voltage output (-)

Note Supported only by -V1 units with lot numbers of 0209___

can be used for Servo Drivers w