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Introduction

Thank you for purchasing a CJ3M-CPULIC] CPU Unit, CJ2M-CPULI] CPU Unit for a CJ-series Pro-
grammable Controller.

This manual provides information that is necessary to use a CJ2M-MD211 or CJ2M-MD212 Pulse 1/0
Module connected to a CJ2M/CJ3M CPU Unit.

Read this manual completely and be sure you understand the contents before attempting to use a
Pulse I/O Module.

Intended Audience
This manual is intended for the following personnel, who must also have knowledge of electrical sys-
tems (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.

Applicable Products

CJ-series CP2 CPU Units
- CJ2M-CPUL]

CJ-series CJ3 CPU Units
« CJ3M-CPULI]
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CJ2 CPU Unit Manuals

Information on the CJ2 CPU Units is provided in the following manuals. Refer to the appropriate manual

for the information that is required.

L

CJ-series CJ2/CJ3 CPU Unit CJ-series CJ2 CPU Unit
Hardware User’s Manual Software User’s Manual
(Cat. No:-W472/W664) (Cat. No. W473)

Mounting
and Setting
Hardware

CS/CJ/NSJ Series
Instructions Reference
Manual (Cat. No. W474)

This Manual

et

CJ2M/CJ3M CPU Unit
Pulse I/0 Module User's
Manual (Cat. No. W486)

- Unit part names and
specifications

- Basic system
configuration

- Unit mounting
procedure

- Setting procedure for
DIP switch and rotary
switches on the front
of the CPU Unit

For details on built-in
EtherNet/IP port, refer to
the EtherNet/IP Unit
Operation Manual (W465)

- Specifications and wiring of
Pulse 1/0 Modules

- Available pulse I/O
functions and allocations

- Wiring the Power

Wiring
Supply Unit

Connecting - Wiring Basic I/O Units

Online to and external I/O
the PLC

- Wiring methods between
Pulse 1/0 Modules and
external I/O devices

CX-Programmer Support  Procedures for connecting
Software Connecting the CX-Programmer
Cables Support Software

Software
Setup

devices

Software setting methods for the
CPU Unit (including /0O memory
allocation, PLC Setup settings,
Special I/O Unit parameters, CPU
Bus Unit parameters, and routing
tables.)

For details on built-in EtherNet/IP
port, refer to the EtherNet/IP Unit
Operation Manual (W465).

Creating the
Program

Software setting
procedures for Pulse
1/0 Modules (I/O
memory allocations
and PLC Setup
settings)

- Program types and basic
information

- CPU Unit operation

- Internal memory

- Data management using
file memory in the CPU
Unit

- Built-in CPU functions

- Settings

Checking
and

Debugging
Operation

Detailed information
on programming
instructions

Pulse I/O functions

- Checking /O wiring, setting the

. Auxiliary Area settings, and
Maintenance performing trial operation
and

Troubleshooting CX-Programmer

- Monitoring and debugging with the

Error codes and
remedies if a problem
occurs
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Manual Configuration

The CJ2 CPU manuals are organized in the sections listed in the following tables. Refer to the appropri-
ate section in the manuals as required.

CJ2 Hardware User’s Manual (W472)

Section

Content

Section 1 Overview

This section gives an overview of the CJ2 CPU Units and describes the features and
specifications.

Section 2 Basic System Configu-
ration and Devices

This section describes the system configuration for the CJ2 CPU Unit.

Section 3 Nomenclature and
Functions

This section describes the part names and functions of the CPU Unit and Configuration
Units.

Section 4 Support Software

This section describes the types of Support Software to use to perform programming and
debugging and how to connect the PLC to the Support Software.

Section 5 Installation

This section describes the installation locations and how to wire CPU Units and Configu-
ration Units.

Section 6 Troubleshooting

This section describes how to check the status for errors that occur during system opera-
tion and the remedies for those errors.

Section 7 Inspection and Mainte-
nance

This section describes periodic inspection, the service life of the Battery and Power Sup-
ply Unit, and how to replace the Battery.

Section 8 Backup Operations

This section describes the procedure to back up PLC data.

Appendices

The appendices provide Unit dimensions, details on fatal and non-fatal errors, informa-
tion on connecting to serial ports on the CPU Unit, the procedure for installing the USB
driver on a computer, and information on load short-circuit protection and line disconnec-
tion detection.

CJ3 Hardware User’s Manual (W664)

Section

Content

Section 1 Overview

This section gives an overview of the CJ3 CPU Units and describes the features and
specifications.

Section 2 Basic System Configu-
ration and Devices

This section describes the system configuration for the CJ3 CPU Unit.

Section 3 Nomenclature and
Functions

This section describes the part names and functions of the CPU Unit and Configuration
Units.

Section 4 Support Software

This section describes the types of Support Software to use to perform programming and
debugging and how to connect the PLC to the Support Software.

Section 5 Installation

This section describes the installation locations and how to wire CPU Units and Configu-
ration Units.

Section 6 Troubleshooting

This section describes how to check the status for errors that occur during system opera-
tion and the remedies for those errors.

Section 7 Inspection and Mainte-
nance

This section describes periodic inspection, the service life of the Battery and Power Sup-
ply Unit, and how to replace the Battery.

Section 8 Backup Operations

This section describes the procedure to back up PLC data.

Appendices

The appendices provide Unit dimensions, details on fatal and non-fatal errors, informa-
tion on connecting to serial ports on the CPU Unit, the procedure for installing the USB
driver on a computer, and information on load short-circuit protection and line disconnec-
tion detection.
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CJ2/CJ3 Software User’s Manual (W473)

Section

Content

Section 1 Overview

This section gives an overview of the CJ2/CJ3 CPU Units and describes the features and
specifications.

Section 2 Internal Memory in the
CPU Unit

This section describes the types of memory in the CPU Unit and the data that is stored.

Section 3 CPU Unit Operation

This section describes the internal operation of the CPU Unit.

Section 4 CPU Unit Initialization

This section describes the initial setup of the CPU Unit.

Section 5 Understanding Pro-
gramming

This section describes program types and programming details, such as symbols and
programming instructions.

Section 6 /O Memory Areas

This section describes the 1/0 memory areas in the CPU Unit.

Section 7 File Operations

This section describes the files that can be stored in the CPU Unit, the storage destina-
tion for those files, and file operations.

Section 8 1/0 Allocations and
Unit Settings

This section describes the 1/O allocations used to exchange data between the CPU Unit
and other Units.

Section 9 PLC Setup

This section describes details on the PLC Setup settings, which are used to perform
basic settings for the CPU Unit.

Section 10 CPU Unit Functions

This section describes functions that are built into the CPU Unit.

Section 11 Programming Devices
and Communications

This section describes the procedure for connecting the CJ2/CJ3 CPU Unit to the CX-
Programmer or other Support Software and to other devices.

Section 12 CPU Unit Cycle Time

This section describes how to monitor and calculate the cycle time.

Appendices

The appendices provide information on programming instructions, execution times, num-
ber of steps, Auxiliary Area words and bits, a memory map of the continuous PLC mem-
ory addresses, I/O memory operation when power is interrupted, and a comparison of
CJ-series and CS-series PLCs.

Instructions Reference

Manual (W474)

Section

Content

Section 1 Basic Understanding
of Instructions

This section provides basic information on designing ladder programs for a CS/CJ/NSJ-
series CPU Unit.

Section 2 Summary of Instruc-
tions

This section provides a summary of instructions used with a CS/CJ/NSJ-series CPU
Unit.

Section 3 Instructions

This section describes the functions, operands and sample programs of the instructions
that are supported by a CS/CJ/NSJ-series CPU Unit.

Section 4 Instruction Execution
Times and Number of Steps

This section provides the instruction execution times for each CS/CJ/NSJ-series CPU
Unit instruction.

Appendices

The appendices provide a list of instructions by function code and by mnemonic and an

ASCII table for the CS/CJ/NSJ-series CPU Units.

CJ2M/CJ3M Pulse I/O Module User's Manual (W486) (This Manual)

Section

Content

Section 1 Overview

This section gives an overview of the CJ2M/CJ3M Pulse 1/0O Module and describes its
features.

Section 2 Pulse I/O Application
Procedures and Function Alloca-
tions

This section lists the Pulse I/O functions of the CJ2M CPU Units and describes the over-
all application flow and the allocation of the functions.

Section 3 I/O Specifications and
Wiring for Pulse I/0O Modules

This section provides the specifications and describes the wiring of the Pulse I/O Module.

Section 4 Normal I/O

This section describes the normal 1/0.

Section 5 Quick-response Inputs

This section describes the quick-response function that can be used to input signals that
are shorter than the cycle time.

Section 6 Interrupts

This section describes the interrupt input function.

Section 7 High-speed Counters

This section describes the high-speed counter inputs and high-speed counter interrupts.

Section 8 Pulse Outputs

This section describes positioning functions, such as trapezoidal control, S-curve control,
jogging, and origin search functions.

Section 9 PWM Outputs

This section describes the variable-duty-factor pulse (PWM) outputs.

Appendices

The appendices provide a table of flag changes for pulse outputs, a comparison table

with other models, and a performance table.

CJ2M/CJ3M CPU Unit Pulse 1/0 Module User’s Manual



Manual Structure

Page Structure
The following page structure is used in this manual.

until they lock into place.

5 Installaon ———+— | evel 1 heading
Level 2 heading
Level 2 headng——+—— 5-2 |nstallation r~ Level 3 heading
Gives the current
. : headings.
Level 3 heading 5-2-1 Cc 1g PLC Components 9
The Units that make up a CJ-series PLC can be connected simply by pressing the Units together and
locking the sliders by moving them toward the back of the Units. The End Cover is connected in the
same way to the Unit on the far right side of the PLC.
A step 1. Join the Units so that the connectors fit exactly.
in a procedure Hook. onmqa oSk 08
==
O
it § - 00 i
. ( g
o = g
“Hlll o
— Page tab
2. The yellow sliders at the top and bottom of each Unit lock the Units together. Move the sliders @ GiVeS the number
toward the back of the Units as shown below until they click into place. ® .
2 of the section.
Move the sliders toward the back b5
2
°
i

Special Information (7] ions for Correct Use
(See below.) If the locking tabs are not secured properly, the connectors may become loose and not function

properly. Be sure to slide the locking tabs until they are securely in place.
®ua

Manual name
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This illustration is provided only as a sample and may not literally appear in this manual.

Special Information

Special information in this manual is classified as follows:

Precautions for Safe Use

Precautions on what to do and what not to do to ensure using the product safely.

|1/| Precautions for Correct Use
Precautions on what to do and what not to do to ensure proper operation and performance.

@ Additional Information
Additional information to increase understanding or make operation easier.
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Sections in this Manual

Overview

Pulse I/0 Application Procedures and Function Allocations

I/0 Specifications and Wiring for Pulse 1/0 Modules

Normal I/O

Quick-response Inputs

Interrupts

High-speed Counters

Pulse Outputs

[—

PWM Outputs

Appendices
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Terms and Conditions Agreement

Warranty, Limitations of Liability

14

I Warranties

® Exclusive Warranty

Omron’s exclusive warranty is that the Products will be free from defects in materials and workman-
ship for a period of twelve months from the date of sale by Omron (or such other period expressed in
writing by Omron). Omron disclaims all other warranties, express or implied.

® Limitations

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, ABOUT
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OF
THE PRODUCTS. BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE
PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE.

Omron further disclaims all warranties and responsibility of any type for claims or expenses based
on infringement by the Products or otherwise of any intellectual property right.

® Buyer Remedy

Omron’s sole obligation hereunder shall be, at Omron’s election, to (i) replace (in the form originally
shipped with Buyer responsible for labor charges for removal or replacement thereof) the non-com-
plying Product, (ii) repair the non-complying Product, or (iii) repay or credit Buyer an amount equal
to the purchase price of the non-complying Product; provided that in no event shall Omron be
responsible for warranty, repair, indemnity or any other claims or expenses regarding the Products
unless Omron’s analysis confirms that the Products were properly handled, stored, installed and
maintained and not subject to contamination, abuse, misuse or inappropriate modification. Return of
any Products by Buyer must be approved in writing by Omron before shipment. Omron Companies
shall not be liable for the suitability or unsuitability or the results from the use of Products in combi-
nation with any electrical or electronic components, circuits, system assemblies or any other materi-
als or substances or environments. Any advice, recommendations or information given orally or in
writing, are not to be construed as an amendment or addition to the above warranty.

See http://www.omron.com/global/ or contact your Omron representative for published information.

I Limitation on Liability; Etc

OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR CON-
SEQUENTIAL DAMAGES, LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY
WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED IN CONTRACT,
WARRANTY, NEGLIGENCE OR STRICT LIABILITY.

Further, in no event shall liability of Omron Companies exceed the individual price of the Product on
which liability is asserted.
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Application Considerations

I Suitability of Use

Omron Companies shall not be responsible for conformity with any standards, codes or regulations
which apply to the combination of the Product in the Buyer’'s application or use of the Product. At
Buyer’s request, Omron will provide applicable third party certification documents identifying ratings
and limitations of use which apply to the Product. This information by itself is not sufficient for a com-
plete determination of the suitability of the Product in combination with the end product, machine, sys-
tem, or other application or use. Buyer shall be solely responsible for determining appropriateness of
the particular Product with respect to Buyer’s application, product or system. Buyer shall take applica-
tion responsibility in all cases.

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

I Programmable Products

Omron Companies shall not be responsible for the user’'s programming of a programmable Product, or
any consequence thereof.

Disclaimers

I Performance Data

Data presented in Omron Company websites, catalogs and other materials is provided as a guide for
the user in determining suitability and does not constitute a warranty. It may represent the result of
Omron’s test conditions, and the user must correlate it to actual application requirements. Actual perfor-
mance is subject to the Omron’s Warranty and Limitations of Liability.

I Change in Specifications

Product specifications and accessories may be changed at any time based on improvements and other
reasons. It is our practice to change part numbers when published ratings or features are changed, or
when significant construction changes are made. However, some specifications of the Product may be
changed without any notice. When in doubt, special part numbers may be assigned to fix or establish
key specifications for your application. Please consult with your Omron’s representative at any time to
confirm actual specifications of purchased Product.

I Errors and Omissions

Information presented by Omron Companies has been checked and is believed to be accurate; how-
ever, no responsibility is assumed for clerical, typographical or proofreading errors or omissions.
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Safety Precautions

Definition of Precautionary Information

The following notation is used in this manual to provide precautions required to ensure safe usage of a
CJ-series PLC. The safety precautions that are provided are extremely important to safety. Always read
and heed the information provided in all safety precautions.

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

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

Precautions for Safe Use

Indicates precautions on what to do and what not to do to ensure using the product safely.

|1/| Precautions for Correct Use
Indicates precautions on what to do and what not to do to ensure proper operation and performance.
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Symbols

18

The triangle symbol indicates precautions (including warnings).
The specific operation is shown in the triangle and explained in
text. This example indicates a precaution for electric shock.

The circle and slash symbol indicates operations that you must
not do. The specific operation is shown in the circle and
explained in text.

The filled circle symbol indicates operations that you must do.
The specific operation is shown in the circle and explained in
text. This example shows a general precaution for something
that you must do.

The triangle symbol indicates precautions (including warnings).
The specific operation is shown in the triangle and explained in
text. This example indicates a general precaution.

P> e P>

The triangle symbol indicates precautions (including warnings).
The specific operation is shown in the triangle and explained in
text. This example indicates a precaution for hot surfaces.

CJ2M/CJ3M CPU Unit Pulse 1/0 Module User’s Manual



/\ WARNING

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

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

Provide safety measures in external circuits (i.e., not in the Programmable
Controller), including the following items, to ensure safety in the system if an
abnormality occurs due to malfunction of the Programmable Controller or
another external factor affecting the operation of the Programmable Control-
ler. “Programmable Controller” indicates the CPU Unit and all other Units and
is abbreviated “PLC” in this manual. Not doing so may result in serious acci-
dents.

« 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.
Unexpected operation, however, may still occur for errors in the 1/0 control
section, errors in I/O memory, and other errors that cannot be detected by
the self-diagnosis function. As a countermeasure for all such errors, exter-
nal 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 countermea-
sure for such problems, external safety measures must be provided to
ensure safety in the system.

» Provide measures in the computer system and programming to ensure
safety in the overall system even if communications errors or malfunctions
occur in data link communications or remote 1/0 communications.

Confirm safety before transferring data files stored in the file memory (Mem-
ory Card or EM file memory) to the 1/0O area (CIO) of the CPU Unit using a
peripheral tool. Otherwise, the devices connected to the output unit may mal-
function regardless of the operation mode of the CPU Unit.

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. Serious accidents
may result from abnormal operation if proper measures are not provided.

Do not apply a voltage or current outside the specified range to the PLC.
Doing so may cause a malfunction or fire.
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/\ 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.

Confirm safety at the destination node before transferring a program, PLC
Setup, I/0O tables, /O memory contents, or parameters to another node or
changing contents of the any of these items. Transferring or changing data
can result in unexpected system operation.

The CJ2/CJ3 CPU Units automatically back up the user program and param-
eter data to flash memory when these are written to the CPU Unit. I/O mem-
ory including the DM, EM, and Holding Areas), however, is not written to
flash memory.

The DM, EM, and Holding Areas can be held during power interruptions with
a battery. If there is a battery error, the contents of these areas may not be
accurate after a power interruption. If the contents of the DM, EM, and Hold-
ing Areas are used to control external outputs, prevent inappropriate outputs
from being made whenever the Battery Error Flag (A402.04) is ON.

Tighten the terminal screws on the AC Power Supply Unit to the torque spec-
ified in the operation manual. The loose screws may result in burning or mal-
function.

Do not touch the Power Supply Unit when power is being supplied or imme-
diately after the power supply is turned OFF. The Power Supply Unit will be
hot and you may be burned.

When connecting a personal computer or other peripheral device to a PLC to
which a non-insulated Power Supply Unit (CJ1W-PD022) is mounted, either
ground the 0 V side of the external power supply or do not ground the exter-
nal power supply at all ground. A short-circuit will occur in the external power
supply if incorrect grounding methods are used. Never ground the 24 V side,
as shown below.

Wiring in Which the 24-V Power Supply Will Short

Non-insulated
24y |DC power supply

Peripheral
cable ov
£ A Al

T |

Power Supply CPU Unit Peripheral device (e.g.,
FG .
Unit personal computer)

9

> B @ B>
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/\ Caution

Pay careful attention to the polarities (+/-) when wiring the DC power supply.
A wrong connection may cause malfunction of the system.

After programming (or re-programming) using the IOWR instruction, confirm
that correct operation is possible with the new ladder program and data
before starting actual operation. Any irregularities may cause the product to

stop operating, resulting in unexpected operation in machinery or equipment.
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Application Precautions
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Observe the following precautions when using a CJ-series PLC.

® Power Supply

Always use the power supply voltages specified in the user's manuals. An incorrect voltage may
result in malfunction or burning.

Exceeding the capacity of the Power Supply Unit may prevent the CPU Unit or other Units from
starting.

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

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, I/O Units, CPU Units, Option Boards, Pulse 1/0
Modules or any other Units.

* Assembling the Units.

+ Setting DIP switches or rotary switches.

» Connecting cables or wiring the system.

+ Connecting or disconnecting the connectors.

When cross-wiring terminals, the total current for all the terminal will flow in the wire. Make sure
that the current capacity of the wire is sufficient.

Observe the following precautions when using a Power Supply Unit that supports the Replace-
ment Notification Function.

» Replace the Power Supply Unit within six months if the display on the front of the Power Sup-
ply Unit alternates between 0.0 and A02, or if the alarm output automatically turns OFF.

+ Keep the alarm output cable separated from power line and high-voltage lines.

» Do not apply a voltage or connect a load exceeding the specifications to the alarm output.

* When storing the Power Supply Unit for more than three months, store it at —20 to 30°C and
25% to 70% humidity to preserve the Replacement Notification Function.

« If the Power Supply Unit is not installed properly, heat buildup may cause the replacement noti-
fication signal to appear at the wrong time or may cause interior elements to deteriorate or
become damaged. Use only the standard installation method.

Do not touch the terminals on the Power Supply Unit immediately after turning OFF the power
supply. Residual voltage may cause electrical shock.

Observe the following precautions to prevent failure due to difference in electrical potential if the
computer is connected to the PLC.

» Before connecting a laptop computer to the PLC, disconnect the power supply plug of the
computer from the AC outlet. Residual current in the AC adaptor may cause difference in elec-
trical potential to occur between the computer and the PLC. After you connect the computer
and PLC, supply the power again from the AC adaptor.

« If the computer has an FG terminal, make the connections so that it has the same electrical
potential as the FG (GR) terminal on the PLC.

If the computer is grounded to a separate location, difference in electrical potential may occur
depending on the grounding conditions.

If full voltage is applied or cut off using a switch during a withstand voltage test, the resulting
impulse voltage could potentially damage the power supply unit. Please gradually adjust the
applied voltage using the test equipment's voltage control knob.

Do not allow foreign matter to enter the openings in the Unit. Doing so may result in Unit burning,
electric shock, or failure.
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® Installation

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 malfunction or damage.

Be sure that the terminal blocks, connectors, Memory Cards, Option Boards, Pulse 1/O Modules,
expansion cables, and other items with locking devices are properly locked into place.

The sliders on the tops and bottoms of the Power Supply Unit, CPU Unit, I/O Units, Special 1/0
Units, CPU Bus Units, and Pulse /0 Modules must be completely locked (until they click into
place) after connecting to adjacent Units. It may not be possible to achieve proper functionality if
the sliders are not locked.

Do not allow wire clippings, shavings, or other foreign material to enter any Unit. Otherwise, Unit
burning, failure, or malfunction may occur. Cover the Units or take other suitable countermea-
sures, especially during wiring work.

® Wiring

Follow the instructions in this manual to correctly perform wiring.

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

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

Mount terminal blocks and connectors only after checking the mounting location carefully.

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 dissipation. Leaving the
label attached may result in malfunction.

Use crimp terminals for wiring. Do not connect bare stranded wires directly to terminals. Connec-
tion of bare stranded wires may result in burning.

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

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.

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.

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.
Do not use commercially available RS-232C personal computer cables. Always use the special
cables listed in this manual or make cables according to manual specifications. Using commer-
cially available cables may damage the external devices or CPU Unit.

Never connect pin 6 (5-V power supply) on the RS-232C port on the CPU Unit to any device other
than an NT-ALOO1 Link Adapter, CJ1W-CIF11 Converter, and Programmable Terminals (NV3W-
MLI20L). The external device or the CPU Unit may be damaged.

® Handling

The Power Supply Unit may possibly be damaged if the entire voltage for a dielectric strength test
is applied or shut OFF suddenly using a switch. Use a variable resistor to gradually increase and
decrease the voltage.

Separate the line ground terminal (LG) from the functional ground terminal (GR) on the Power
Supply Unit before performing withstand voltage tests or insulation resistance tests. Not doing so
may result in burning.

Make sure that the DIP switches and DM Area are set correctly before starting operation.
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After replacing the CPU Unit, a Special /0 Unit, or a CPU Bus Unit, make sure that the required
data for the DM Area, Holding Area, and other memory areas has been transferred to the new
Unit before restarting operation.

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

» Changing the operation mode of the PLC (including the setting of the startup operation mode).
» Force-setting/force-resetting any bit in memory.
+ Changing the present value of any word or any set value in memory.

* When the settings (IP address or tag data link settings) of the EtherNet/IP Unit or built-in Eth-
erNet/IP port are transferred from a Programming Device, all of the destination EtherNet/IP
Units or built-in EtherNet/IP ports (nodes) will be reset in order to enable the transferred set-
tings. Transfer settings to the EtherNet/IP Units or built-in EtherNet/IP ports only after verifying
that restarting the Units will not cause any problems in the system.

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 drop the PLC or subject abnormal vibration or shock to it.

The life of the battery will be reduced if the PLC is left for a period of time without a battery
installed and without power supply, and then a battery is installed without turning ON the power
supply.

Replace the battery as soon as a battery error occurs or as soon as the specified battery backup
time expires. Be sure to install a replacement battery within two years of the production date
shown on the battery's label.

Before replacing the battery, turn ON power for at least 5 minutes before starting the replacement
procedure and complete replacing the battery within 5 minutes of turning OFF the power supply.
Memory contents may be corrupted if this precaution is not obeyed.

If the Battery Error Flag is used in programming the application, confirm system safety even if the
system detects a battery error before you replace the battery while the power is ON.

Do not short the battery terminals or charge, disassemble, heat, or incinerate the battery. Do not
subject the battery to strong shocks. Doing any of these may result in leakage, rupture, heat gen-
eration, or ignition of the battery. Dispose of any battery that has been dropped on the floor or oth-
erwise subjected to excessive shock. Batteries that have been subjected to shock may leak if they
are used.

UL standards require that only an experienced engineer can replace the battery. Make sure that
an experienced engineer is in charge of battery replacement. Follow the procedure for battery
replacement given in this manual.

Dispose of the product and batteries according to local ordinances as they apply.

BEEith & [E Uk

The following precaution must be displayed on all products containing lithium primary batteries
with a perchlorate content of 6 ppb or higher when exporting them to or shipping them through
California, USA.

Perchlorate Material-special handling may apply.
See http://www.dtsc.ca.gov/hazardouswaste/perchlorate

Battery (CJ1W-BATO01) contain a lithium primary battery with a perchlorate content of 6 ppb or
higher. When exporting a product containing the CJ3M-CPULIL] to or shipping such a product
through California, USA, label all packing and shipping containers appropriately.

If the 1/0O Hold Bit is turned ON, the outputs from the PLC will not be turned OFF and will maintain
their previous status when the PLC is switched from RUN or MONITOR mode to PROGRAM
mode. Make sure that the external loads will not produce dangerous conditions when this occurs.
(When operation stops for a fatal error, including those produced with the FALS(007) instruction,
all outputs from Output Unit will be turned OFF and only the internal output status will be main-
tained.)
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» Unexpected operation may result if inappropriate data link tables or parameters are set. Even if
appropriate data link tables and parameters have been set, confirm that the controlled system will
not be adversely affected before starting or stopping data links.

» Write programs so that any data that is received for data link communications is used only if there
are no errors in the CPU Units that are the sources of the data. Use the CPU Unit error informa-
tion in the status flags to check for errors in the source CPU Units. If there are errors in source
CPU Units, they may send incorrect data.

» All CPU Bus Units will be restarted when routing tables are transferred from a Programming
Device to the CPU Unit. Restarting these Units is required to read and enable the new routing
tables. Confirm that the system will not be adversely affected before transferring the routing
tables.

+ Tag data links will stop between related nodes while tag data link parameters are being trans-
ferred during PLC operation. Confirm that the system will not be adversely affected before trans-
ferring the tag data link parameters.

+ If there is interference with network communications, output status will depend on the devices that
are being used. When using devices with outputs, confirm the operation that will occur when there
is interference with communications, and implement safety measures as required.

* When creating an AUTOEXEC.IOM file from a Programming Device (a Programming Console or
the CX-Programmer) to automatically transfer data at startup, set the first write address to
D20000 and be sure that the size of data written does not exceed the size of the DM Area. When
the data file is read from the Memory Card at startup, data will be written in the CPU Unit starting
at D20000 even if another address was set when the AUTOEXEC.IOM file was created. Also, if
the DM Area is exceeded (which is possible when the CX-Programmer is used), the remaining
data will be written to the EM Area.

» The user program and parameter area data in the CJ2/CJ3 CPU Units are backed up in the built-
in flash memory. The BKUP indicator will light on the front of the CPU Unit when the backup oper-
ation is in progress. Do not turn OFF the power supply to the CPU Unit when the BKUP indicator
is lit. The data will not be backed up if power is turned OFF.

» Check the user program and Unit parameter settings for proper execution before actually running
them on the Unit. Not checking the program and parameter settings may result in an unexpected
operation.

* When setting a Special I/O Unit or CPU Bus Unit in the I/O tables, carefully check the safety of the
devices at the connection target before restarting the Unit.

» Do not turn OFF the power supply to the PLC when reading or writing a Memory Card. Also, do
not remove the Memory Card when the BUSY indicator is lit. Doing so may make the Memory
Card unusable.

To remove a Memory Card, first press the memory card power supply switch and then wait for the
BUSY indicator to go out before removing the Memory Card.

* When restoring data, carefully check that the selected data is the correct data to be restored
before executing the restore operation. Depending on the contents of the selected data, the con-
trol system may operate unexpectedly after the data is restored.

» Some Special I/0 Units and CPU Bus Units operate with parameters stored in the CPU Unit (e.g.,
words allocated in DM Area, data link tables, or Ethernet settings). Information on restrictions will
be displayed in the Information Area in the PLC Backup Tool if there are any restrictions for the
selected CPU Bus Unit or Special I/O Unit. Check the restrictions, and then be sure to select both
the CPU Unit and the CPU Bus Unit or Special I1/0O Unit when backing up or restoring data. The
control system may operate unexpectedly if the equipment is started with the data backed up or
restored without selecting both Units.

* Information on restrictions will be displayed in the Information Area in the PLC Backup Tool if the
data to be stored includes a Unit that has restrictions on backup. Check the information on restric-
tions and take the required countermeasures. The control system may operate unexpectedly
when the equipment is operated after the data is restored

» Before restoring data during PLC operation, be sure that there will be no problem if PLC operation
stops. If the PLC stops at an unexpected time, the control system may operate unexpectedly.
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» Be sure to turn the PLC power supply OFF and then back ON after restoring data. If the power is
not reset, the system may not be updated with the restored data, and the control system may
operate unexpectedly.

» Data on forced status can be backed up but it cannot be restored. Perform the procedure to force-
set or force-reset bits from the CX-Programmer as required before starting operation after restor-
ing data that includes forced status. Depending on the difference in the forced status, the control
system may operate unexpectedly.

+ If a symbol or memory address (only symbols are allowed for ST programming) is specified for the
suffix of an array variable in ladder or ST programming, be sure that the specified element number
does not exceed the maximum memory area range.

Specifying an element number that exceeds the maximum range of the memory area specified for
the symbol will result accessing data in a different memory area, and may result in unexpected
operation.

+ If a symbol or address is specified for an offset in a ladder diagram, program so that the memory
area of the start address is not exceeded when the offset is specified indirectly using a word
address or symbol.

If an indirect specification causes the address to exceed the area of the start address, the system
will access data in other area, and unexpected operation may occur.

* Do not connect any devices other than a personal computer to the USB port.
+ CJ3M CPU Unit has no battery.

* If you use the clock data in the user program and turn OFF the power supply for a long time,
use a Battery (CJ1W-BAT01) which is sold separately. The Battery is not mounted when the
product is at factory setting. The clock data is retained by the built-in capacitor. The capacitor
is charged while the power is supplied and discharged while the power is not supplied. If the
power OFF time rate is high, the clock data is initialized and malfunctions may occur in the
program for which the clock data is used.

» Locations subject to strong, high-frequency noise.

« If you use the Battery, connect the CX-Programmer and set the Battery-related error detection
to “Detect”. The Battery-related error detection is set to Do not use at the factory setting
because the Battery is not built in. If the Battery-related error detection is set to “Not Detect”,
an error cannot be detected when the Battery is exhausted and malfunctions may occur in the
program for which the clock data is used.

* When using the BIT COUNTER (BCNT), BLOCK SET (BSET), and BLOCK TRANSFER(XFER)
in the ladder program, do not specify more than 99 words for each instruction. If more than 99
words must be used, use more than one instruction. Pulse output is not possible during execution
of these instructions. If more than 99 words are specified for one of them, pulse output will not be
predicable and may stop momentarily.

« Before resetting the built-in EtherNet/IP, make sure that performing the reset will not cause any
issues with the equipment.

® External Circuits

« 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 supply, 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.

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

® Follow the instructions in this manual to correctly perform installation.

® 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 temperature.

+ Locations subject to corrosive or flammable gases.

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

» Locations subject to exposure to water, oil, or chemicals.

» Locations subject to shock or vibration.

® Take appropriate and sufficient countermeasures when installing systems in the
following locations:
» Locations subject to strong, high-frequency noise.
» 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.
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Regulations and Standards

Conformance to EC Directives

28

I Applicable Directives

+ EMC Directives
* Low Voltage Directive

I Concepts

® EMC Directives

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

EMC-related performance of the OMRON devices that comply with EC Directives will vary depend-
ing on the configuration, wiring, and other conditions of the equipment or control panel on which the
OMRON devices are installed.

The customer must, therefore, perform the final check to confirm that devices and the overall
machine conform to EMC standards.

* Applicable EMC (Electromagnetic Compatibility) standards are as follows:
EMS (Electromagnetic Susceptibility):
EN 61000-6-2

* EMI (Electromagnetic Interference):
EN 61000-6-4 (Radiated emission: 10-m regulations)

® Low Voltage Directive

Always ensure that devices operating at voltages of 50 to 1,000 VAC and 75 to 1,500 VDC meet the
required safety standards for the PLC (EN 61131-2).

® Conformance to EC Directives

The CJ-series PLCs comply with EC Directives. To ensure that the machine or device in which the

CJ-series PLC is used complies with EC Directives, the PLC must be installed as follows:

» The CJ-series PLC must be installed within a control panel.

* You must use reinforced insulation or double insulation for the DC power supplies connected to
DC Power Supply Units and I/O Units.

» CJ-series PLCs complying with EC Directives also conform to the Common Emission Standard
(EN 61000-6-4). Radiated emission characteristics (10-m regulations) may vary depending on the
configuration of the control panel used, other devices connected to the control panel, wiring, and
other conditions. You must therefore confirm that the overall machine or equipment complies with
EC Directives.
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Conformance to Shipbuilding Standards

This product conforms to the following shipbuilding standards. Applicability to the shipbuilding stan-
dards is based on certain usage conditions. It may not be possible to use the product in some loca-
tions. Contact your OMRON representative before attempting to use a PLC on a ship.

I Usage Conditions for NK and LR Shipbuilding Standards

® Usage Conditions for Applications Other Than on the Bridge or Deck

* The PLC must be installed in a control panel.

» Gaps in the door to the control panel must be completely filled or covered with gaskets or other
material.

® Usage Conditions for Bridge and Deck (Certified Only by NK)

* The PLC must be installed in a control panel.

» Gaps in the door to the control panel must be completely filled or covered with gaskets or other
material.

» The following noise filter must be connected to the power supply line.

Noise Filter
Manufacturer Cosel Co., Ltd.
Model TAH-06-683

Conformance to UL and CSA Standards

This product complies with applicable UL and CSA standards. The following application conditions
were specified for compliance. Refer to Precaution for Compliance with Standards and CSA Standards
provided with the product in advance.

I Application Conditions for the CJ2M-MD21[]

® The temperature inside the control panel must be 50°C or less.

® The following Connector-Terminal Block Conversion Unit and Connecting
Cable must be used to wire 1/0.
» Connector-Terminal Block Conversion Unit: XW2B-40G4
» Connecting Cable: XW2Z-[ 1 I[IK

Cable length | XW2Z-[ [ I[1K
0.25m XW2Z-C25K
0.5m XW2Z-C50K
1.0m XW2Z-100K
1.5m XW2Z-150K
20m XW2Z-200K
30m XW2Z-300K
50m XW2Z-500K

® A power supply that complies with UL Class 2 must be used for the output
power supply.
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Conformance to KC Standards
When you use this product in South Korea, observe the following precautions.
At Xt &

0 7|72 UYF & & T AI8E SHoz MEAJHIIE L2
71712M 74 & &80 Ar8ste ¢ Hmztdel ?e47F U

This product meets the electromagnetic compatibility requirements for business use. There is a risk
of radio interference when this product is used in home.
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Unit Versions of CPU Units

Unit Versions and Programming Devices

® CJ2M CPU Unit

When using a Pulse 1/0O Module, use the following unit version of a CJ2M CPU Unit and the follow-
ing version of the CX-Programmer.

CJ2M CPU Unit Unit version 2.0 or more
CX-Programmer Ver. 9.12

® CJ3M CPU Unit
The CJ3M CPU Unit allows pulse I/O blocks to be used with all versions.
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Related Manuals

Manuals related to a PLC built using a CJ-series CJ2/CJ3 CPU Unit are listed in the following table.
Use these manuals for reference.

Manual Cat. No. Model Application Description
CJ-series W486 CJ3M-CPULIC] Information on using pulse | Provides the following information on the
CJ2M/CJ3M CPU L 1/0 on CJ2M/CJ3M CPU CJ2M/CJ3M CPU Units Pulse I/O functions:
‘ CJ2M-CPULIC] i
UI”'tUPUIS'e ':20 Mold- + Units + Specifications and wiring methods
wie Tsers anua CJ2M-MD210] » Normal /O functions
* Quick-response inputs
* Interrupt functions
» High-speed counters
» Pulse outputs
* PWM outputs
When programming, use this manual together
with the Instructions Reference Manual (Cat.
No. W474).
CJ-series CJ2 CPU | W472 CJ2H-CPUGLI-EIP Hardware specifications for | Describes the following for CJ2 CPU Units:
Unit Hardware CJ2H-CPUS6L] CJ2 CPU Units « Overview and features
User’'s Manual (this CJ2mMm-CPULI] . ) .
 Basic system configuration
manual)
» Part nomenclature and functions
* Mounting and setting procedure
» Remedies for errors
« Also refer to the Software User’s Manual
(W473).
CJ-series CJ3 CPU | W664 CJ3M-CPULI] Hardware specifications for | Describes the following for CJ3 CPU Units:
Unit Hardware CJ3 CPU Units « Overview and features
User’'s Manual (this . ) )
» Basic system configuration
manual)
« Part nomenclature and functions
* Mounting and setting procedure
* Remedies for errors
« Also refer to the Software User’s Manual
(W473).
CJ-series CJ2/CJ3 W473 CJ3M-CPULI] Software specifications for | Describes the following for CJ2/CJ3 CPU Units:
CPU Unit Software CJ2H-CPUBLI-EIP CJ2/CJ3 CPU Units « CPU Unit operation
User's Manual CJ2H-CPUBL] « Internal memor
CJ2M-CPUCI] y
* Programming
» Settings
» Functions built into the CPU Unit
Also refer to the Hardware User’s Manual
(W472)
EtherNet/IP" Units | V465 CJ3M-CPU3[] Using the built-in Ether- Describes the built-in EtherNet/IP port and Eth-
Operation Manual CJ3M-CPULIT] Net/IP port of the CJ2/CJ3 | erNet/IP Units.
CJ2H-CPUGLI-EIP CPU Unit Describes basic settings, tag data links, FINS
CJ2M-CPU3L] communications, and other functions.
CS1W-EIP21
CJ1W-EIP21
CS1W-EIP21S
CJ1W-EIP21S
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Manual Cat. No. Model Application Description
CS/CJINSJ-series W474 CJ3M-CPULI], Information on instructions | Describes each programming instruction in
Instructions Refer- CJ2H-CPUGBLI-EIP, detail.
ence Manual CJ2H-CPUSL], Also refer to the Software User’s Manual

CJ2M-CPULIL, (W473) when you do programming.
CS1G/H-CPULIH,
CS1G/H-CPULI-EV1,
CS1D-CPULIIH,
CS1D-CPULICIS,
CJ1H-CPULIH-R,
CJ1G/H-CPULIH,
CJ1G-CPULICIP,
CJ1M-CPULI,
CJ1G-CPULI,
NSJOI-CIOOC(B)-G5D,
NSJO-CIOOC(B)-M3D
CS/CJ/ICP/NSJ- W342 CS1G/H-CPULIL-EV1, | Information on communi- Describes C-mode commands and FINS com-
series Communica- CS1G/H-CPULILIH, cations for CS/CJ/CP- mands
tions Command Ref- CS1D-CPULICIH, series CPU Units and NSJ- | Refer to this manual for a detailed description of
erence Manual CS1D-CPULILIS, series Controllers commands for communications with the CPU
CJ1H-CPULILH-R, Unit using C mode commands or FINS com-
CJ1G-CPULIL, mands.
CJ1M-CPULI, . ) )
CJ1G-CPULICIP, Note ThIS manual describes the communica-
CJ1G/H-CPUCIH, tions commands that are.ad(#ressed to
CJ2H-CPUB-EIP, F:PU Urpts. The communlcatlor)s path that
CJ2H-CPUSL, is used is nqt releva_nt and can include any
CJ2M-CPUCT, of the foIIIOW|.ng: serial ports on CPU Unlts.,
CJ3M-CPULI, corpmunlcgtlons ports on Serial Corpmum-
CS1W-SCULIT-VA, c_atlons l_Jmts/Boards, anq C_ommumca-
CS1W-SCBI-V1, tions Units. For communlcatlor?s .
CJ1W-SCUCIT-V1, commands add.ressed to Special /0 pnlts
CP1H-XCIOI0-0, or CPU Bus Units, refer tq the operation
CP1H-XAIII-0, manual for the related Unit.
CP1H-YUOOO-,
CP1L-M/LOIOIC-,
CP1E-ELIOIDO,
CP1E-NUCIDOI-,
NSJU-UOOC(B)-G5D,
NSJO-CIOOC(B)-M3D
CX-One Setup Man- | W463 CXONE-ALLICID-V4/ Installing software from the | Provides an overview of the CX-One FA Inte-
ual CXONE-LTUOO-V4 CX-One grated Tool Package and describes the installa-
tion procedure.
CX-Programmer W446 CXONE-ALLICID-V4 Support Software for Win- | Describes operating procedures for the CX-Pro-
Operation Manual dows computers grammer.
CX-Programmer w447 Also refer to the CJ2/CJ3 Software User’s Man-
Opere?tion Manual CX-Programmer operating | Y@/ (W473) and CS/CJ/NSJ-series Instructions
Functions procedure Reference Manual (W474) when you do pro-
Blocks/Structured gramming.
Text
CX-Programmer W469
Operation Manual
SFC Programming
CS/CJ/ICP/NSJ- W366 CXONE-ALLICID-V4 Operating procedures for Describes the operating procedures for the CX-
series CX-Simulator CX-Simulator Simulation Simulator.
Operation Manual Support Software for Win- | \when you do simulation, also refer to the CX-
dows computers Programmer Operation Manual (W4486),
Using simulation in the CX- | CJ2/CJ3 Software User’s Manual (W473), and
Programmer with CX-Pro- | CS/CJ/NSJ-series Instructions Reference Man-
grammer version 6.1 or ual (W474).
higher
CS/CJ/CPINSJ- W464 CXONE-ALLILOD-V4 Network setup and moni- Describes the operating procedures for the CX-

series CX-Integrator
Network Configura-
tion Software Opera-
tion Manual

toring

Integrator.
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Overview
]

This section gives an overview of the Pulse I/O Modules for CJ2M/CJ3M CPU Units
and the functions of the pulse I/O.

1-1 Pulsel/lOModules ..........iiiiiiiiriiiin it ennnrennnrennnnenns 1-2
1-2 Overview of the Functions of Pulse /O ............c i, 1-4
1-3 Functions of Pulse 1/O ...ttt it it et et tea s 1-6
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1 Overview

1-1

Pulse I/0 Modules

A Pulse 1/0 Module is required as the interface between the CJ2M/CJ3M and external devices when
using CJ2M/CJ3M pulse 1/0. Up to two Pulse I/O Modules can be connected to the left side of a

CJ2M/CJ3M CPU Unit.

Connecting One Pulse 1/0 Module

Connecting Two Pulse 1/0 Modules

CJ2M Simple or

Pulse I/O Module CJ3M CPU Unit
= I
MD211
{1 ] S
it S

¥= /
SWSETTING

|| = = || oPEN

‘ Connected

i> PORT

D

E

o||] = a || 20

)
L 1/0 Module 0

Pulse I/O Modules

N

CJ2M Simple or
CJ3M CPU Unit

WDZTT WDZTT
Nol Mo N

[

our

Connected

Y

8‘*;‘\%‘ — [ -

] omron Run| \ﬂ
c)aM eRwa
cPUN INH)
- coum
] s
soPwr
soausy

Connected

§>
U,
PORT

—(qIE:

I/0 Module 0
I/0 Module 1

The following models are supported.

Name Model Model with transistor outputs Specifications
Pulse 1/0 Module CJ2M-MD211 Sinking outputs 40-pin MIL connectors
CJ2M-MD212 Sourcing outputs

Note The connector for the Connecting Cable is not provided with the Pulse I/O Module. Purchase and use a Con-
nector or Connecting Cable (sold separately). Refer to 3-2-3 Wiring for details.
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1 Overview

I Detection of Pulse I/0O Modules

* The CJ2M/CJ3M CPU Unit detects the configuration of mounted Pulse I/O Modules each time the
power supply is turned ON. An error will not occur even if the number or models of the mounted
Pulse 1/0 Modules are different from the last time the PLC was operated.

+ A fatal error (too many I/O points) will occur and the CPU Unit will not operate if three or more Pulse
I/O Modules are mounted.

sa|npo O/ sind 11

® Configuration Example of a CJ2M/CJ3M System with a Pulse I/0O Module

Connecting One Servo Drive
CJ2M/CJ3M CPU Unit

Pulse 1/0 Module
—

I

[e/e]

O

Connecting Cable for
XW2Z-100J-ACIC] Servo Drive
Connecting Cable for
Servo Drive
[d A ( \
[ ] [ ]
I I Y | i
) B A :| |:| Servo Drive
One-axis Servo Relay Unit

for Servo Drive

Servomotor

@ Additional Information
* Pulse 1/0 Modules can be connected only to CJ2M/CJ3M CPU Units. They cannot be used
with CJ2H CPU Units.

» The pin arrangement of the I1/O connected on the CJ2M-MD211 (sinking outputs) is compatible
with the built-in 1/0 connector on the CJ1M-CPU2[] CPU Unit.
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1 Overview

1-2 Overview of the Functions of Pulse
/10

The following functions of the pulse I/O of the CJ2M/CJ3M can be used by installing a Pulse 1/0 Mod-
ule. Select which function to use for each input and output in the PLC Setup.

I Functions of Normal 1/O

The inputs and outputs on the Pulse I/O Module can be used as normal inputs and normal outputs.
(Each Pulse 1/0 Module provides up to 10 inputs and 6 outputs.) The input time constant can be set to
0 ms (no filter), 0.5 ms, 1 ms, 2 ms, 4 ms, 8 ms, 16 ms, or 32 ms. The same setting is used for all 20
inputs. Chattering and the effects of external noise can be reduced by increasing the input time con-
stant.

I Quick-response Inputs

By setting an input on the Pulse I/O Module to quick-response input operation, inputs with signal widths
as small as 30 ps can be read with certainty regardless of the cycle time. Up to four quick-response
inputs can be used for each Pulse /0 Module (eight for the entire CJ2M/CJ3M PLC).

I Interrupt Inputs

An interrupt task can be started when an input on the Pulse 1/0 Module turns ON or OFF (Direct Mode).
Alternatively, the rising or falling edge of the inputs can be counted. When the count reaches a specified
value, an interrupt task can be started. This is called Counter Mode. Up to four interrupt inputs can be
used for each Pulse 1/0 Module (eight for the entire CJ2M/CJ3M PLC).

I High-speed Counters

A rotary encoder can be connected to the Pulse I1/O Module input to accept differential phase or single-
phase high-speed pulse counter inputs.

High-speed counter inputs (differential phase: 50 kHz, single-phase: 100 kHz) for up to 2 axes can be
used for each Pulse 1/0O Module (up to 4 axes for the entire CJ2M/CJ3M PLC).

® Use the Linear Mode or Ring Mode for the Counting Mode

The maximum value of the ring counter can be changed during operation using the MODE CON-
TROL (INI(880)) instruction.

@ Start Interrupt Tasks Using Target Value Comparison or Range Comparison
for High-speed Processing

Interrupt tasks can be started when the PV reaches a target value for target value comparison, or
when it enters a specified range for range comparison.

® Frequency Measurement

The input pulse frequency can be measured by executing the HIGH-SPEED COUNTER PV READ
(PRV(881)) instruction. (Applicable only to high-speed counter 0.) It is possible to convert the fre-
quency to a rotational speed by executing the COUNTER FREQUENCY CONVERT (PRV2(883))
instruction.
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1 Overview

® Maintain or Refresh (Selectable) High-speed Counter PVs

The High-speed Counter Gate Bit can be turned ON/OFF from the ladder program to select whether
the high-speed counter PVs will be maintained or refreshed.

I Pulse Outputs

Fixed duty ratio pulse outputs can be output from the Pulse I/O Module outputs and used to perform
position or speed control with a Servo Drive or a stepping motor that accepts pulse inputs. Each Pulse
I/0 Module provides 100-kHz pulse outputs for up to 2 axes (up to 4 axes for entire CJ2M/CJ3M PLC).

® Trapezoidal or S-curve Acceleration and Deceleration for Positioning

Trapezoidal or S-curve acceleration and deceleration can be used for position control using the
PULSE OUTPUT (PLS2(887)) instruction.

® Triangular Control for Pulse Outputs

If the target frequency cannot be reached when the setting is changed with a PLS2(887) or
ACC(888) instruction, triangular control will be performed. If the target position is exceeded using
the specified deceleration ratio, the deceleration ratio will be automatically corrected.

® Jogging Can Be Performed
Jogging can be performed by executing the SPED(885) or ACC(888) instruction.

® Pulse Output Frequency Tracing

Changes in the pulse output frequency can be checked graphically by using the CX-Programmer's
Data Trace Window.

® Easy Interrupt Feeding

An interrupt input can be used as a trigger to switch from speed control to position control and out-
put the specified number of pulses, then decelerate to a stop using the INTERRUPT FEEDING
(IFEED(892)) instruction.

® Origin Searches and Origin Returns Can Be Performed Using the ORIGIN
SEARCH Instruction

An accurate origin search combining all I/O signals can be executed with a single instruction. It is
also possible to move directly to an established origin using the ORIGIN SEARCH (ORG(889))
instruction. It is also possible to perform origin returns by directly moving to a defined origin.

The origin search and origin return settings can be changed during operation using the MODE
CONTROL (INI(880)) instruction.

| PWM Outputs

Lighting and power control can be performed by outputting variable duty ratio pulse (PWM) output sig-
nals from the outputs of the Pulse I1/O Module.

Up to two PWM outputs can be used for each Pulse 1/0O Module (four for the entire CJ2M/CJ3M PLC).

CJ2M/CJ3M CPU Unit Pulse 1/0 Module User’s Manual 1-5
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1 Overview

1-3 Functions of Pulse I/O

The following functions of the CJ2M/CJ3M can be used by installing a Pulse 1/0 Module.

@ Additional Information

For information on installing Pulse I/O Modules, the number of Blocks and their positions, indica-
tors, part names, part functions, and the external dimensions, refer to the CJ2 CPU Unit Hard-
ware User's Manual (W472), CJ3 CPU Unit Hardware User's Manual (W664).

Item

Function

Reference

Inputs

Normal inputs

The status of input signals for normal I/O is read and
stored in 1/0 memory during the 1/O refresh period.

4-1 Normal Inputs

Interrupt inputs in
Direct Mode

The input signal triggers an interrupt task when it
turns ON or OFF.

Interrupt inputs in
Counter Mode

The number of ON transitions or OFF transitions in
the input signal is counted and an interrupt task is
started when the specified count is reached.

6-2 Interrupt Inputs

High-speed
counter inputs

High-speed counter inputs can be used to count
high-speed pulse signals. Interrupt tasks can also
be started.

Section 7 High-speed
Counters

Outputs

Normal outputs

Outputs according to the content of the I/O memory
and refresh timing.

4-2 Normal Outputs

Pulse outputs

The specified number of pulses are output at a fixed
duty ratio (50%) at the specified frequency.

Section 8 Pulse Outputs

PWM outputs
(variable duty ratio
pulse outputs)

Pulse are output at the specified duty ratio.

Section 9 PWM Outputs

Defining the origin

Defines the machine origin by actually executing
pulse output based on the pattern specified in the
origin search parameters, using the origin proximity
input and origin input signals as conditions. (Inputs
and outputs are used in combination.)

8-5 Defining the Origin
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Pulse 1/O Application Procedures
and Function Allocations

This section describes the procedures for using the Pulse 1/O functions of the Pulse I/O
Module and how to allocate functions to the 1/O.

2-1 Pulse I/O Module Application Procedure ........................... 2-2
2-2 Allocating Pulsel/OFunctions ...............c.ciiiiiiinnnnnnnnnn 2-4
2-2-1 Specifying the FunctionstoUse . ....... ... ... ... . .. . .. 2-4
2-2-2  Selecting Functionsinthe PLC Setup . ......... ... ... ... . ... ... . ... 2-4
2-2-3  Allocating Functions to Input Terminals ............. ... ... ... . ... .... 2-5
2-2-4  Allocating Functions to Output Terminals . ........................... 2-7
2-3 PLC Setup .. it e 2-8
2-3-1 Normal Input Operation Setting . .......... ... ... ... .. .. ... ... ...... 2-9
2-3-2 Interrupt Input and Quick-response Input Detailed Settings .............. 2-9
2-3-3  High-speed Counter Settings . . ......... ... i 2-10
2-3-4 Pulse Output and Origin Search Settings . .......... ... ... ... ... .... 2-11
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2 Pulse I/O Application Procedures and Function Allocations

2-1 Pulse I/0 Module Application
Procedure

The following procedure shows how to use the Pulse 1/O functions of the Pulse I/O Module.

1 Assign the functions to be used to the 1/O ter- Refer to 2-2 Allocat-
‘ Assign functions. minals on the Pulse 1/O Unit. ing Pulse I/O Func-
tions.

2 Connect up to two Pulse I/O Modules to the

Install the Pulse I/O ’ left of the CJ2M/CJ3M CPU Unit,
Modules.
3 - » Normal connection: Connect with XW2Z- Refer to 3-2-3 Wir-
Wire the Pulse I/0O ’ [JOJCK Connecting Cable to the Connec- ing.
Modules. tor-Terminal Block Conversion Unit.
» Connecting with OMRON Servo Drives:

Connect with the special Connecting Cable

via a special Servo Relay Unit.

4 Set the port numbers for functions using the Refer to 2-2 Allocat-
Make the settings CX-Programmer. ing Pulse I/O Func-
in PLC Setup. Example: When Using Interrupt Input INO3 tions and the section

and High-speed Counter 0 on the ELC Setup in
Parameters in the PLC Setup must be set for the section for each
the following functions. function.
* Interrupt Inputs * High-speed
* Quick-response Counter Inputs
Inputs * Origin Search
5 Write ladder programs using the CX-Pro-
Create Ladder grammer.

Programming.

Example: Enable interrupts with the
[Special Instructions] MSKS(690) instruction and program high-

speed counters with the CTBL(882) instruc-
tion.

‘ Write related Example: Resetting a high-speed counter.

Auxiliary Area bits.

Refer to the informa-
tion on the Auxiliary

‘ Read related

Auxiliary Area bits. Example: Reading the present value of a Area in the CJ2/CJ3
high-speed counter. CPU Unit Software
User's Manual (Cat.
No. W473).
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2 Pulse I/0 Application Procedures and Function Allocations

n

v

=

o

6 Transfer the PLC Setup and ladder programs S
Transfer the PLC from the CX-Programmer to the CJ2M/CJ3M g

Setup and ladder CPU Unit. £
programs. _°>

°

g

=

=

3

o

7 Turn OFF the power supply to the §
Restart the CJ2M/ CJ2M/CJ3M PLC, then turn it ON again. c

CJ3M PLC. ®

Start the operation of the CJ2M/CJ3M CPU

‘ Start operation. ’ Unit.
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2 Pulse I/O Application Procedures and Function Allocations

2-2 Allocating Pulse I/O Functions

2-2-1

Specifying the Functions to Use

Each of the Pulse 1/0 Module inputs and outputs are used for one of the 1/O functions.

Some I/O terminals may support more than one function. However, only one function can be
assigned to each terminal. Specify the input functions in the PLC Setup from the CX-Programmer,
and specify the output functions in PLC Setup and programming instructions.

Multiple terminals are sometimes used in combination depending on the function, so some functions
cannot be combined. Allocate functions to be used to terminals in the CX-Programmer's PLC Setup.
The CX-Programmer automatically displays the combination of terminals that can be selected so
that there is no need to be concerned about allocating more than one function to the same terminal.

To see which functions can be allocated to which I/O terminals, refer to 2-2-3 Allocating Functions to
Input Terminals and 2-2-4 Allocating Functions to Output Terminals.

2-2-2 Selecting Functions in the PLC Setup

* Inputs can be selected on the I/O Module Tab Page.

RIS
File ©ptions  Help
Startup | Setings | Timings | SI0U Refiesh | Unit Settings | Serial Port | Peripheral Service | FINS Pratection 1/0 Module 1
1/0 Maodule 1 Allocations 140 Module 0 Allocations
INTO [Nomal Input 10 INOD [Nomal Input 00
INT1 [Mormal Input 11 INOT [Mormal Input 0T
N2 [Normal Input 12 INDZ  [Normal Input 02
IN13 [Mormal Input 13 INDZ  [Mormal Input 03
INT4  [Mormal Input 14 IND4  [Mormal Input 04
INTS  [Normal Input 15 INDS  [Normal Input 05
INTE  [Mormal Input 15 INDE  [Mormal Input 05
INT? [Normal Input 17 INOF  [Normal Input 07
N8 [Nomal Input 18 INDB  [Nomal Input 08
N9 [Mormal Input 19 NS [Mormal Input 09
auTio |Nurmal Output 06/Pulse Output auTan |Nurmal Output 00/Pulse Output
ouTil |Normal Output 07/Pulse Output auTom |Normal Output 01/Pulse Output
ouT12 |N0rmal Output 08/Pulze Output ouTnz |N0rmal Output 02/Pulze Output
ouT13 |Normal Output 09/Pulse Output auTo3 |Normal Output 03/Pulse Output
ouT14 |Nnrmal Output 10/ Output 2 auTod |Nnrmal Output 044 Output 0
ouT1s |Nurmal Output 11/P%A Dutput 3 auTos |Nurmal Output 05/P%A Dutput 1
Mormal Input Operation Interupt Inputs and High-zpeed Counters Pulse Dutputz and
Input Time Constant Quick-response Inputs Origin Searches
[defautizms) <] st | set | st | Heb |
CI2M-CPUSS  |Offline

2-4

Click the Set Button in the Interrupt Inputs and Quick-response Inputs Area to display a dialog box

to allocate functions to interrupt inputs and quick-response inputs.

Interrupt Input and Quick-response Input D ﬂ
tem | oo | wo1 | w0z | om0z | o | | iz
Input Operati— Mormal Input (Mormal Input (Mormal Input |Mormal Input |Mormal Input |Mormal Input |Mormal Inp
Edge Rising Rizing Rizing Rising Rizing Rizing Rising
Latch Do not Use Do nat Use Do nat Uze Do ot Uze Do nat Uze Do nat Uze Do nat Usze
. | o
Defaults | Cancel |

The order of preference for allocating functions to inputs is as follows:

Origin Search > High-speed Counter (Phase Z/Reset) > Normal Inputs, Interrupt Inputs, and Quick-

response Inputs
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2 Pulse I/O Application Procedures and Function Allocations

2-2-3 Allocating Functions to Input Terminals

I Allocating Functions to Input Terminals

Input terminals are allocated functions by setting parameters in the PLC Setup. Do not allocate more
than one function to the same input terminal.

Interrupt
Pulse I/0 Inp_ut Bit Normal in;?uts* Quick- High-speed Pt_JIs_,e output
Module | terminal address | inputs (Direct response counter inputs origin search
No. symbol Mode/Coun inputs inputs
ter Mode)
0 (on the |INOO ClO Normal | Interrupt Quick- Pulse output 0
right) 2960.00 |inputO input 0 response origin input sig-
input 0 nal
INO1 CIO Normal Interrupt Quick- - Pulse output 0
2960.01 |input1 input 1 response origin proximity
input 1 input signal
INO2 CIO Normal Interrupt Quick- Counter 1 phase | Pulse output 1
2960.02 |input2 input 2 response Z or reset origin input sig-
input 2 nal
INO3 CIO Normal Interrupt Quick- Counter 0 phase | Pulse output 1
2960.03 |input3 input 3 response Z or reset origin proximity
input 3 input signal
INO4 CIO Normal | --- --- --- Pulse output 0
2960.04 |input 4 positioning com-
pleted signal
INO5 Clo Normal | --- - - Pulse output 1
2960.05 | input5 positioning com-
pleted signal
INO6 ClOo Normal | --- -— Counter 1 phase | ---
2960.06 | input 6 A, increment, or
count input
INO7 CIO Normal | --- - Counter 1 phase | ---
2960.07 |input7 B, decrement, or
direction input
INO8 CIO Normal | --- - Counter 0 phase | ---
2960.08 |input8 A, increment, or
count input
INO9 CIO Normal | --- - Counter 0 phase | ---
2960.09 |input9 B, decrement, or
direction input
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2 Pulse I/O Application Procedures and Function Allocations

Interrupt
Pulse /O Inp_ut Bit Normal in|:_>uts* Quick- High-speed Pl._lls_,e output
Module | terminal address | inputs (Direct response counter inputs origin search
No. symbol Mode/Coun inputs inputs
ter Mode)
1 (onthe |IN10 CIO Normal Interrupt Quick- - Pulse output 2
left) 2962.00 |input10 |input4 response origin input sig-
input 4 nal
IN11 CIO Normal Interrupt Quick- - Pulse output 2
2962.01 |input 11 |[input5 response origin proximity
input 5 input signal
IN12 ClO Normal Interrupt Quick- Counter 3 phase | Pulse output 3
2962.02 |input12 |input6 response | Z or reset origin input sig-
input 6 nal
IN13 CIO Normal Interrupt Quick- Counter 2 phase | Pulse output 3
2962.03 |input13 |input?7 response Z or reset origin proximity
input 7 input signal
IN14 CIO Normal | --- -—- -—- Pulse output 2
2962.04 |input 14 positioning com-
pleted signal
IN15 CIO Normal | --- Pulse output 3
2962.05 |input 15 positioning com-
pleted signal
IN16 CIO Normal | --- Counter 3 phase | ---
2962.06 |input 16 A, increment, or
count input
IN17 Clo Normal - - Counter 3 phase | ---
2962.07 |input 17 B, decrement, or
direction input
IN18 ClO Normal | --- --- Counter 2 phase | ---
2962.08 |input 18 A, increment, or
count input
IN19 ClO Normal | --- --- Counter 2 phase | ---
2962.09 |input 19 B, decrement, or
direction input

* Only specific pairs of interrupt inputs and pulse outputs can be used together when using interrupt
inputs with the INTERRUPT FEEDING (IFEED(892))) instruction. For details, refer to 8-4-4 INTER-
RUPT FEEDING Instruction: IFEED(892).

I Prohibition of Duplicated Use of Input Terminal Numbers

The bits 00 to 09 of CIO 2960 and CIO 2962 are used for interrupt inputs, quick-response inputs, high-
speed counters, origin searches, and normal inputs. The same input terminal can be used for only one
of these functions. For example, if quick-response input 2 is used, then input terminal 02 cannot be
used for normal input 2, interrupt input 2, counter 1 phase Z/reset, or pulse output 1 origin input signal.
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2 Pulse I/O Application Procedures and Function Allocations

2-2-4 Allocating Functions to Output Terminals

I Allocating Functions to Output Terminals

Functions are assigned to output terminals when an instruction is executed for an output bit. (The
instructions that can be used include OUT, ORG(889), and PWM(891).) If the origin search operation is
set to mode 1 or mode 2 in the PLC Setup, PWM outputs cannot be used for the output terminals that
are used for error counter reset outputs.

Pulse outputs™

Pulse I/0 Outr.Jut Bit Normal Dulse &
Module terminal address | outputs cw/ccw direction Origin search | PWM output
No. symbol outputs output
outputs
0 (on the ouTo0 ClO Normal CW pulse Pulse out- -
right) 2961.00 | outputO |outputO put O
ouTo1 ClO Normal CCW pulse | Pulse out- -
2961.01 | output 1 output 0 put 1
ouT02 ClO Normal CW pulse Direction -
2961.02 |output2 | output1 output 0
ouT03 ClO Normal CCW pulse | Direction -
2961.03 | output3 | output1 output 1
ouT04 CIO Normal - Pulse output 0 PWM output
2961.04 | output 4 error counter 0
reset output™2
OouT0o5 | CIO Normal - - Pulse output 1 PWM output
2961.05 | output5 error counter 1
reset output*2
1 (on the ouT10 |CIO Normal CW pulse Pulse out- -—- ---
left) 2963.00 | output6 | output?2 put 2
OuUT11 ClOo Normal CCW pulse | Pulse out- - -
2963.01 | output7 | output 2 put 3
ouT12 CIO Normal CW pulse Direction - -—-
2963.02 |output8 | output3 output 2
ouT13 CIO Normal CCW pulse | Direction - -
2963.03 |output9 | output3 output 3
ouT14 CIO Normal - - Pulse output 2 PWM output
2963.04 | output 10 error counter 2
reset output*2
OouT15 CIO Normal -—- - Pulse output 3 PWM output
2963.05 | output 11 error counter 3

reset output2

*1  The pulse output method is specified with an operand in the Pulse Output Instruction.

*2 The status of the bits (CIO 2961.04, CIO 2961.05, CIO 2963.04, and CIO 2963.05) will not change during the
error counter reset output.
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2 Pulse I/O Application Procedures and Function Allocations

2-3 PLC Setup

The following dialog box will be displayed when the 1/0O Module Tab Page is opened in the PLC Setup.

RIS
File ©ptions  Help
Startup | Setings | Timings | SI0U Refiesh | Unit Settings | Serial Port | Peripheral Service | FINS Pratection 1/0 Module 1
1/0 Maodule 1 Allocations 140 Module 0 Allocations
INTO [Nomal Input 10 INOD [Nomal Input 00
INT1 [Mormal Input 11 INOT [Mormal Input 0T
N2 [Normal Input 12 INDZ  [Normal Input 02
IN13 [Mormal Input 13 INDZ  [Mormal Input 03
INT4  [Mormal Input 14 IND4  [Mormal Input 04
INTS  [Normal Input 15 INDS  [Normal Input 05
INTE  [Mormal Input 15 INDE  [Mormal Input 05
INT? [Normal Input 17 INOF  [Normal Input 07
N8 [Nomal Input 18 INDB  [Nomal Input 08
N9 [Mormal Input 19 NS [Mormal Input 09
auTio |Nurmal Output 06/Pulse Output auTan |Nurmal Output 00/Pulse Output
ouTil |Normal Output 07/Pulse Output auTom |Normal Output 01/Pulse Output
ouT12 |N0rmal Output 08/Pulze Output ouTnz |N0rmal Output 02/Pulze Output
ouT13 |Normal Output 09/Pulse Output auTo3 |Normal Output 03/Pulse Output
ouT14 |Nnrmal Output 10/ Output 2 auTod |Nnrmal Output 044 Output 0
ouT1s |Nurmal Output 11/P%A Dutput 3 auTos |Nurmal Output 05/P%A Dutput 1
MNarmal Input Operation Intemupt Inputs and High-zpeed Counters Fulze Dutputs and
Input Time Constant Quick-response Inputs Origin Searches
[defautizms) <] Set set | Set Help
CI2M-CPUSS  |Offline

I I/0O Module 0 Allocations and 1/0 Module 1 Allocations

The current settings of the 1/O terminals on the Pulse I/0O Modules are displayed here. Settings made
on the dialog boxes that are accessed from this dialog box are shown here so that you can see the cur-
rent I/O terminal functions settings.

I Normal Input Operation Setting

The input constant is set here.

I Interrupt Inputs and Quick-response Inputs

The interrupt inputs and quick-response inputs are set here.

I High-speed Counters

The functions and operating parameters of the high-speed counters are set here.

I Pulse Outputs and Origin Searches

The functions and operating parameters of pulse outputs and the origin search function are set here.
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2 Pulse I/O Application Procedures and Function Allocations

Normal Input Operation Setting

Related Auxiliary

Update timing in

Parameter Setting Default Description Area words and bits CPU Unit
Input Time Con- | « Default (8 ms) Default Set the input time constant for normal --- Refreshed when
stant « No filter (8 ms) inputs INOO to IN19. power is turned ON.

+ 0.5ms Note The input constant is ignored for

e 1ms input terminals that are set for inter-
rupt inputs, quick-response inputs,

*2ms and high-speed counters.

* 4ms

* 8ms

* 16 ms

+ 32ms

2-3-2

Interrupt Input and Quick-response Input Detailed Settings

The following dialog box will be displayed if the Set Button in the Interrupt Inputs and Quick-response
Inputs Area of the I/O Module Tab Page in the PLC Setting Dialog Box. ltems that cannot be set will be
grayed out. The items that are grayed out can be set if the required Input Operation is set.

x|
tem | Moo | Mot | w0z | oz | M1o | w1 | iz
Input Operati Mormal Input Mormal Input Moarmal Input Mormal Input Mormal Input Mormal Input | Maormal Inp
Edge Rizing Rizing Rizing Rizing Rizing Rizing Rizing
Latch Do not Use Do not Lse Do not Use Do not Use Do not Use Do not Use o not Use
‘ | 2l
Drefaults | Cancel |
. o Related Auxiliary Update timing in
Parameter Setting Default Description Area words and bits CPU Unit
Input Operation * Normal Input Normal Input Set the function of the - Refreshed when
+ Quick-response input.* power is turned ON.
Input
« Interrupt Input
Edge » Rising Edge Rising Edge This setting is valid only - Refreshed when
- Falling Edge when the input is set to operation is started.
Interrupt Input.
Set whether an interrupt will
occur when the input turns
ON or OFF.
Latch * Do not Use Do not Use This setting is valid only Latched PV: A10144 Refreshed when

Pulse Output 0
Pulse Output 1
Pulse Output 2
Pulse Output 3
High-speed
Counter 0
High-speed
Counter 1
High-speed
Counter 2
High-speed
Counter 3

when the input is set to
Interrupt Input.

Select the item to latch
when using the software
latch for the input for a
pulse output/high-speed
counter.

to A10159

power is turned ON.

* Only specific pairs of interrupt inputs and pulse outputs can be used together when using interrupt
inputs with the INTERRUPT FEEDING (IFEED(892))) instruction. For details, refer to 8-4-4 INTER-
RUPT FEEDING Instruction: IFEED(892).
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2 Pulse I/O Application Procedures and Function Allocations

2-3-3 High-speed Counter Settings

The following dialog box will be displayed if the Set Button is clicked in the High-speed Counters Area
of the I/0O Module Tab Page in the PLC Setting Dialog Box. Items that cannot be set will be grayed out.
The items that are grayed out can be set if the required Counter Setting and Counting Mode are set.

High-speed Counter Detailed Settings

x|

ttem | High-speed Counter 0] High-speed Counter 1 | High-speed Counter 2 | High-=
Counter Setting *Do not Use *Do not Use *0o not Use *Do not
Courting Mode *Linear Mode *Linear Mode *Linear Mode *Linear |
Ring Counter Max. % u] u] u] u]
Rezet Method *Phase I + Software B |*Phase I + Software R *Phase £ + Software R *Phaze
Comparing After Cou *Shop *Stop *Shop *Stop
Pulze Input Mode *Differential Phase *Differential Phase *Differential Phase *Differe
dl | i
Drefault zettings are indicated by asterisks. Copy High-speed Defauls | Help |

Counter Settings

Copy |
. _— Related Auxiliary Update timing in
Parameter Setting Default Description Area words and bits CPU Unit
Counter Setting * Not Use Not Use Set whether to use the high-speed - Refreshed when
« Input pulse fre- counter. power is turned ON.
quency (60 kHz When using the high-speed counter,
max.) set the upper limit of the input fre-
* Input pulse fre- quency.
quency (100 kHz Note The frequency of the noise fil-
max.) ter will change.
Counting Mode * Linear mode Linear mode | Set whether to use the counter as a - Refreshed when
+ Ring mode linear counter or a ring counter. power is turned ON or
*This setting is valid only when using operation is started.
the high-speed counter is enabled.
Ring Counter 01t04,294,967,295 |0 Set the maximum value of the ring Ring counter maxi- Refreshed when
Max. Value counter. The PV of the counter will mum value: A10136 power is turned ON or
return to 0 when this value is to A10143 operation is started.
exceeded.
*This setting is valid only when using
the high-speed counter is enabled
and it is set to Ring mode.
*If 0 is set, the maximum value of the
counter will be 4,294,967,295.
Reset Method * Z phase, soft- Z phase, Set the reset method for the PV of Reset Bits: Refreshed when
ware reset software the high-speed counter. A531.00 power is turned ON.
* Software reset reset *This setting is valid only when using A531.01
the high-speed counter is enabled. A531.02
A531.03
Comparing After | « Stop Stop Set whether to stop the comparison Comparison In- Refreshed when
Counter Reset « Continue operation or continue it when the progress Flags: power is turned ON.
counter is reset. A274.08
*This setting is valid only when using A275.08
the high-speed counter is enabled. A320.08
A321.08
Pulse Input « Differential Differential Set the counting method for the high- | --- Refreshed when
Mode Phase Phase speed counter. power is turned ON.
+ Pulse + Direction *This setting is valid only when using
* Up/Down pulses the high-speed counter is enabled.
* Increment pulse
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2 Pulse I/O Application Procedures and Function Allocations

The settings for one high-speed counter can be copied to another high-speed counter.

Use the following procedure to copy the settings.

1. Click the Copy High-speed Counter Settings Button in the High-speed Counter Detailed Set-
tings Dialog Box.
The Copy High-speed Counter Settings Dialog Box will be displayed.

2. Select a high-speed counter to be copied in the box in the Copy Source Area and select another
high-speed counter in the Copy Destination Area.

Copy High-speed Counte x|

Copy Source Copy Destination
High-speed Counter 0 = > r
[ High-speed counter 1
™ High-speed counter 2

™ High-speed counter 3

Cancel |

3. Click the OK Button.
The settings in the High-speed Counter Detailed Settings Dialog Box will be updated.

To initialize the settings of the high-speed counters, click the Defaults Button in the High-speed
Counter Detailed Settings Dialog Box.

2-3-4 Pulse Output and Origin Search Settings

The following dialog box will be displayed if the Set Button in the Pulse Outputs and Origin Searches
Area is selected from the I/O Module Tab Page in the PLC Setting Dialog Box. ltems that cannot be set
will be grayed out. The items that are grayed out can be set if the required Origin Search Setting and
Operation Mode are set.

Pulse Output and Origin Search Detailed Setki x|

tem | Puseoutputo |  PulseOutput! |  Pulse Outpui2 |
Baze Limit Input Signal Cperation *Search Only *Search Only *Search Only *ZE
Setting Limit Input Signal Type *MC (Mormally Closed *HC (Mormally Closed *MiC (Mormally Closed *hiC
Clear Origin &t Limit Input Sigrisl *Hold Crigin *Hold Crigin *Hold Crigin *Hi
SearchReturn Intial Speed (pps) o u] a (u}
Speed Curve *Linear *inear *Linear *Lir
rigin Crrigin Search Setting *Dizakle *Dizable *Digakle *Dis
Search Search Direction O WY O Y
Crrigin Detected after Proc Input 0: Turnz OM and then |0: Turng OM andthen 00 Turns OM andthen (001
Crrigin Search &t Limit Input *0; Reverse *0: Reverse *0: Reverse *0:
Cperation Mode Mode 0 Stepping Mo *Mode O: Stepping Mo *Mode O Stepping ko *Mc
-Error Counter Reset Output Mot Crutpout Mot Cutput Mot Cutpt ot
-In-postion InpLt Do niot Lse Do not Lse Do not Lse Lo
Origin Infut Signal Type *MC (Mormally Closed  |*MC (Normally Closed "M (Mormally Closed  ["NC
Proximity Input Signal Type *MC (Mormally Clozed | *MC (Normally Closed  *MC (Rormally Closed "R
High Spesd (pps) 0 i
Proximity Speed (pps) a u] u} (u}
Correction Walue 1} 0 o o
Acceleration Rate 1} 0 o o
Deceleration Rate 1} 0 o o
Posttioning Monitor Time (ms]) a [u] u} (u}
rigin Target Speed (pps) o u] a (u}
Feeturn Acoelerstion Rate [ 0 1 [i
Deceleration Rate a 0 o o
d| | 2
Diefault settings are indicated by asterisks. ggﬁi\:};’:\se Clutput Defaults Help
Intemal Pulse Contral Cycle
& =Ams O 1ms Copy | Ok | Cancel |
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2 Pulse I/O Application Procedures and Function Allocations

212

Related Auxiliary

Update timing in

Parameter Setting Default Description Area words and bits CPU Unit
Internal Pulse |+ 4 ms 4 ms Set the control frequency of the pulse output. - Refreshed when
Control Cycle | . 1 ms This setting affects the response to speed operation is started.

changes when accelerating or decelerating and
to change instructions. If 1 ms is set, accelera-
tion and deceleration will be performed in 1-ms
increments, providing a faster response for
change instructions for pulse outputs when
pulses are being output.

*Acceleration and deceleration rates are set in 4-
ms increments, but internal processing is per-
formed in 1-ms increments.

The following operation will be performed for the HUNDRED-MS TIMER (TIM/TIMX(550)), TEN-MS
TIMER (TIMH(015)/TIMHX(551)), and ONE-MS TIMER (TMHH(540)/TMHHX(552)) instructions if the
pulse control cycle is set to 1 ms.

+ An error of up to one cycle time will occur in the timer PV accuracy.
« The timers will not operate correctly if the cycle time exceeds 100 ms.

« If the instructions above are in a task that is stopped or is not executed because it is jumped by a
JMP(004), CIMP(510), or CJPN(511) instruction, the timer will not operate correctly.

® Base Settings

. o Related Auxiliary Area Update timing in
Parameter Setting Default Description words and bits CPU Unit
Limit Input Signal | « Search Only Search Only | Set whether to enable the CW Limit Input Signal Refreshed when
Operation . Always CW/CCW limit input signals | Flags: operation is started.
all the time or only for origin | A540.08
searches. A541.08
— - A542.08
Limit Input Signal | « NC (Normally NC (Nor- Set the contact form for the Refreshed when
L ) A543.08 L
Type Closed) mally origin input signal. operation is started.
« NO (Normally Open) Closed) CCW Limit Input Signal
Flags:
A540.09
A541.09
A542.09
A543.09
Clear Origin at * Hold Origin Hold Origin Set whether to hold or clear | No-origin Flags: Refreshed when
Limit Input Signal | . Clear Origin the origin when the CW or A280.05 operation is started.
CCW limit input is received. | A281.05
A326.05
A327.05
Search/Return 0 to 100,000 0 Set the starting speed when | --- Refreshed when
Initial Speed (pps) performing an origin search operation is started.
or origin return.
Speed Curve * Linear Linear Set the profile for accelera- -—- Refreshed when
« S-curve tion/deceleration for pulse operation is started.
outputs with accelera-
tion/deceleration.
*This setting is used for
acceleration/deceleration for
all ports.
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2 Pulse I/O Application Procedures and Function Allocations

I Origin Search

Related Auxiliary

Update timing in

Parameter Setting Default Description Area words and bits CPU Unit
Origin Search + Disable Disable Set whether to use origin - Refreshed when
Setting « Enable searches. power is turned ON.
Search Direction + CW Cw Set the direction in which to detect | --- Refreshed when

« CCW signals for origin searches. operation is started.
*This setting is valid only when the
origin search function is enabled.
Origin Detected * 0: Turns ON and 0: Turns ON Set the timing for detecting the ori- | --- Refreshed when

after Prox Input then OFF and then OFF | gin during origin searches. power is turned ON.
* 1:Turns ON *This setting is valid only when the
 2: Proximity Input origin search function is enabled.
Not Used

Origin Search at » 0: Reverse 0: Reverse Set the operation to perform when | --- Refreshed when

Limit Input « 1: Stop with Error a CW/CCW limit input is received operation is started.
during an origin search.

*This setting is valid only when the
origin search function is enabled.
Operation Mode * Mode 0: Stepping Mode 0: Set the type of motor drive to use. | --- Refreshed when
Motor Stepping This setting affects the signals that operation is started.
+ Mode 1: Servomo- | Motor are used for origin searches and
tor positioning.
: MOd? 2: Servomo- *This setting is valid only when the
tor with INP origin search function is enabled.
Origin Input Sig- * NC (Normally NC (Nor- Set the contact form for the origin | --- Refreshed when
nal Type Closed) mally Closed) | input signal. operation is started.
* NO (Normally *This setting is valid only when the
Open) origin search function is enabled.
Proximity Input * NC (Normally NC (Nor- Set the contact form for the prox- -—- Refreshed when
Signal Type Closed) mally Closed) | imity input signal. operation is started.
* NO (Normally *This setting is valid only when the
Open) origin search function is enabled.

High Speed (pps) | 1to 100,000 pps 0 pps Set to speed to use in origin -—- Refreshed when
searches until the proximity input operation is started.
signal is received.

*This setting is valid only when the
origin search function is enabled.

Proximity Speed 1 to 100,000 pps 0 pps Set to speed to use in origin -—- Refreshed when

(pps) searches until the origin input sig- operation is started.
nal is received.

*This setting is valid only when the
origin search function is enabled.
Correction Value -2,147,483,648 to 0 Set the correction to apply after -—- Refreshed when

+2,147,483,647

detecting the origin input signal.

*This setting is valid only when the
origin search function is enabled.

operation is started.
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2 Pulse I/O Application Procedures and Function Allocations

Related Auxiliary

Update timing in

Parameter Setting Default Description Area words and bits CPU Unit

Acceleration Rate | 1 to 65,535 0 Set the acceleration rate in pps - Refreshed when
per 4 ms for accelerating during operation is started.
origin searches.

*This setting is valid only when the
origin search function is enabled.

Deceleration Rate | 1 to 65,535 0 Set the deceleration rate in pps -—- Refreshed when
per 4 ms for decelerating during operation is started.
origin searches.

*This setting is valid only when the
origin search function is enabled.

Positioning Moni- | 0 to 9,999 ms 0 Set the time to monitor for the Pulse Output Refreshed when

tor Time (ms) positioning completed signal after | Stopped Error Flags: | operation is started.
pulse output has been completed. | A280.07
A Positioning Timeout Error (error | A281.07
code 0300) will occur if the posi- A326.07
tioning completed signal is not A327.07
received within the positioning
monitor time.

*This setting is valid only when the
origin search function is enabled
and operation mode 2 is set.
I Origin Return
. o Related Auxiliary Update timing in
Parameter Setting Default Description Area words and bits CPU Unit

Target Speed (pps) 1 to 100,000 pps 0 pps Set the operating speed for - Refreshed when

origin returns. operation is started.

Acceleration Rate 1t0 65,535 0 Set the acceleration rate in - Refreshed when

pps per 4 ms for accelerating operation is started.
during origin returns.

Deceleration Rate 1to0 65,535 0 Set the deceleration rate in - Refreshed when

pps per 4 ms for decelerating
during origin returns.

operation is started.

The settings for one pulse output can be copied to another pulse output.

Use the following procedure to copy the settings.

1.

Settings Dialog Box.

The Copy Pulse Output Settings Dialog Box will be displayed.

Click the Copy Pulse Output Settings Button in the Pulse Output and Origin Search Detailed

2. Select the pulse output to be copied in the box in the Copy Source Area and select another pulse

output in the Copy Destination Area.

Copy Pulse Output Setti

Copy Source

Copy Destination

Pulze Output 0 hd B r

[v Base Settings
¥ Origin Search

v Origin Retum

[ Pulse Qutput 1
[ Pulse Output 2

™ Pulze Output 3

3|

Caticel |

3. Click the OK Button.
The settings in the Pulse Output and Origin Search Detailed Settings Dialog Box will be updated.

To initialize the settings of the pulse outputs, click the Defaults Button in the Pulse Output and Origin
Search Detailed Settings Dialog Box.

214
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I/O Specifications and Wiring for
Pulse I/O Modules

This section gives the I/O specifications and describes the wiring of the Pulse 1/0 Mod-

ules.

3-1 /O Specifications ...ttt i it 3-2
3-1-1 Input Specifications . ......... . . . . 3-2
3-1-2  Output Specifications for Sinking Transistor Outputs . .................. 3-4
3-1-3  Output Specifications for Sourcing Transistor Outputs . ................. 3-5

3-2 WIiNNgG ..ot e a e 3-7
3-2-1 Connector Pin Allocations .. ........... i 3-7
3-2-2 I/0 Circuit Configurations . . .. ... ... .. . 3-8
3-2-3 WIMNG . ot 3-8
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3 1/0 Specifications and Wiring for Pulse I/O Modules

3-1

3-1-1

I/O Specifications

Input Specifications

® Normal Inputs

INOO to INO5 and INO6 to INO9 and

INOO to INO5 and INO6 to INO9 and

Inputs IN10 to IN15 IN16 to IN19 IN10 to IN15 IN16 to IN19
Input form 24-VDC input Line driver inputs
Input current 6.0 mA typical | 5.5 mA typical 13 mA typical 10 mA typical
Input voltage | 24 VDC +10%/-15% RS-422A line driver
range AM26LS31 or equivalent ™1
Input impedance | 3.6 kQ | 4.0kQ —

Number of cir-
cuits

1 common, 1 circuit

ON voltage/cur-
rent

17.4 VDC min., 3 mA min.

OFF voltage/cur-
rent

1 mA max. at 5 VDC max.

ON response
time

8 ms max. (The input time constant can be setto 0, 0.5, 1, 2, 4, 8, 16, or 32 ms.)"2

OFF response
time

8 ms max. (The input time constant can be setto 0, 0.5, 1, 2, 4, 8, 16, or 32 ms.)*2

*1  The power supply voltage on the line driver side is 5 V £5%.

*2 The input time constant can be set in the PLC Setup. When it is set to 0 ms, the delay due to internal compo-
nents results in an ON delay of 30 us max. for INOO to INO5 and IN10 to IN15 (2 us max. for INO6 to INO9 and
IN16 to IN19) and an OFF delay of 150 us max. for INOO to INO5 and IN10 to IN15 (2 us max. for INO6 to INO9
and IN16 to IN19).

@ Interrupt Input and Quick-response Input Specifications
(INOO to INO3 and IN10 to IN13)

Item Specifications
ON response time | 30 us max.
OFF response 150 us max.
time
Response pulse ) )
:30 pHs min. | 150 ps min.
ON
OFF —
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3 1/O Specifications and Wiring for Pulse I/O Modules

® High-speed Counter Input Specifications (IN06 to IN0O9 and IN16 to IN19)

24-VDC input

Line driver input

Set to
60 kHz

Phase-A/Phase-B encoder input, Single-phase
60-kHz pulse input with 50% duty ratio

Rise time and fall time: 3.0 ps max.

16.6 pus min.
ON 8.3 us min. | 8.3 us min.
50% \
OFF \

3 us max. 3 us max.

Phase-A/Phase-B encoder inputs, Differential
phases, 30 kHz

Changes in phases A and B must be
separated by at least 4.0 us.

33.3 us min.

ON —\
50%

o/ \
ON

50%
7N

™ T2 T3 T4
T1, T2, T3, T4: 4.0 us min.

Encoder input phase A or B, single-phase
60-kHz pulse input with 50% duty ratio

16.6 us min.
8.3 us min. | 8.3 us min.
ON
50%
OFF

Phase-A/Phase-B encoder inputs, Differential
phases, 30 kHz

Changes in phases A and B must be separated by at least
4.0 us.

33.3 us min.

ON
50%

OFF ——]
ON

50%
OFF

™ T2 T3 T4
T1, T2, T3, T4: 4.0 us min.

Set to
100 kHz

Phase-A/Phase-B encoder input, Single-phase
100-kHz pulse input with 50% duty ratio

Rise time and fall time: 2.5 s max.

10.0 ps min.
ON 5.0 us min. | 5.0 us min.
50% \
OFF \

2.5us max. 2.5 pus max.

Phase-A/Phase-B encoder inputs, Differential
phases, 50 kHz

Changes in phases A and B must be
separated by at least 2.5 us.

20.0 pus min.
ON —\
50%

or _/ \
ON

50%

T

™ T2 T3 T4
T1, T2, T3, T4: 2.5 us min.

Single-phase 100-kHz pulse input with
50% duty ratio

10.0 us min.
5.0 us min. | 5.0 us min.
ON
50%
OFF —

Differential-phase 50-kHz pulse input
Changes in phases A and B must be separated
by at least 2.5 us.

20.0 pus min.

ON

50%

OFF —|
ON

50%
OFF

™ T2 T3 T4
T1, T2, T3, T4: 2.5 us min.

Phase
Zlreset
input

Encoder input phase Z (IN0O2/INO3 or IN12/IN13)

Maintain an ON time of 30 us min.

and an OFF time of 150 ps min.
30 us min. \

ON 150 us min.

50%
OFF —/

Encoder input phase Z (INO2/INO3 or IN12/IN13)

Maintain an ON time of 30 ps min.
and an OFF time of 150 us min.
30 us min. 150 ps min.

ON
50%

OFF

@ Additional Information

For the counter inputs, it is necessary to check the factors that can affect the pulses, such as the type of output driver
in the encoder, cable length, and count pulse frequency. When counting pulses that exceed 60 kHz, we recommend
using an encoder with a line-driver output. To ensure that pulses can be counted stably, use a shielded twisted-pair
cable and keep the cable to 3 m or less in length.
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3 1/0 Specifications and Wiring for Pulse I/O Modules

3-1-2 Output Specifications for Sinking Transistor Outputs

® Normal Outputs (OUTO00 to OUTO0S5 and OUT10 to OUT15)

Output

Specifications

Rated voltage

5to 24 VDC

Allowable voltage range

4.75to 26.4 VDC

Maximum switching current

0.3 A/output; 1.8 A/Unit

Number of circuits

6 outputs (6 outputs/common)

Maximum inrush current

3.0 A/output, 10 ms max.*

Leakage current 0.1 mA max.
Residual voltage 0.6 V max.
ON response time 0.1 ms max.
OFF response time 0.1 ms max.
Fuse None

External power supply (power
supply input +V for outputs)

10.2 to 26.4 VDC 20 mA min.

* Refer to 4-3-2 Wiring Examples for details on suppressing the load's inrush current and modify the circuit if nec-

essary.

@ Pulse Outputs (OUT00 to OUT03 and OUT10 to OUT13)

Item Specifications

Rated voltage 51024 VDC
Allowable voltage range 4.75 to 26.4 VDC
Maximum switching capacity 30 mA
Minimum switching capacity 7 mA
Maximum output frequency 100 kHz
Output waveform

OFF g0t i —

ON 10%

> 2.5 us min. <
> 4 us min. <

Note The ON/OFF status given above is for the output element.

@ Additional Information

* The load for the above values is assumed to be the resistance load, and does not take into
account the impedance for the connecting cable to the load.

» Due to distortions in pulse waveforms resulting from connecting cable impedance, the pulse
widths in actual operation may be smaller than the values shown above.

3-4
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3 1/O Specifications and Wiring for Pulse I/O Modules

® PWM Outputs (OUT04, OUTO0S5, OUT14, and OUT15)

Item

Specifications

Rated voltage

5t0 24 VDC

Allowable voltage range

4.75 t0 26.4 VDC

Maximum switching capacity

6.5535 kHz or less: 300 mA, 6.5535 to 32.8 kHz: 100 mA

Maximum output frequency

32,800 Hz

PWM output accuracy (for ON
pulse width of 2 us or longer)

ON duty at 6.5535 kHz or less: —0.2% to +1%, ON duty at
32.8 kHz: —1% to +5% (at switching current of 30 mA)

Output waveform

OFF ———
50% \—/
ON ™ -
T ON duty = I X 100%

Note The ON/OFF status given above is for the output element.

3-1-3 Output Specifications for Sourcing Transistor Outputs

® Normal Outputs (OUT00 to OUT05 and OUT10 to OUT15)

Output OUTO to OUT5
Rated voltage 51024 VDC
Operating load voltage range 47510 26.4 VDC

Maximum switching current

0.3 A/output, 1.8 A/Unit

Number of circuits

6 outputs (6 outputs/common)

Maximum inrush current

2.0 AJoutput, 10 ms max.*

Leakage current 0.1 mA max.
Residual voltage 0.6 V max.
ON response time 0.1 ms max.
OFF response time 0.1 ms max.
Fuse None

External supply power (power
supply input -V for outputs)

10.2 to 26.4 VDC, 20 mA min.

* Refer to 4-3-2 Wiring Examples for details on suppressing the load's inrush current and modify the circuit if nec-

essary.

@ Pulse Outputs (OUTO00 to OUT03 and OUT10 to OUT13)

Item Specifications

Rated voltage 51024 VDC
Allowable voltage range 4.75t0 26.4 VDC
Maximum switching capacity 30 mA
Minimum switching capacity 7 mA
Maximum output frequency 100 kHz
Output waveform

A T — —

OFF—w%

> 4 us min. <
> 2.5 us min. <

Note The ON/OFF status given above is for the output element.
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3 1/0 Specifications and Wiring for Pulse I/O Modules

@ Additional Information

* The load for the above values is assumed to be the resistance load, and does not take into
account the impedance for the connecting cable to the load.

* Due to distortions in pulse waveforms resulting from connecting cable impedance, the pulse
widths in actual operation may be smaller than the values shown above.

® PWM Outputs (OUT04, OUTO05, OUT14, and OUT15)

Item Specifications
Rated voltage 51024 VDC
Allowable voltage range 4.75 to 26.4 VDC
Maximum switching capacity 6.5535 kHz or less: 300 mA, 6.5535 to 32.8 kHz: 100 mA
Maximum output frequency 32,800 Hz
PWM output accuracy (for ON ON duty at 6.5535 kHz or less: £0.5%, ON duty at 32.8 kHz:
pulse width of 2 us or longer) +2.5% (at switching current of 30 mA)

Output waveform

. B
OFF j—-—

t
ON ON duty = —3 X 100%

Note The ON/OFF status given above is for the output element.
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3 1/O Specifications and Wiring for Pulse I/O Modules

3-2 Wiring

3-2-1 Connector Pin Allocations

® Connector on Sinking-type 1/0 Module (CJ2M-MD211)

Pin layout Terminal symbol Input sig- Pin * Terminal symbol Input sig- Pin *
nal type nal type
INOO/INTO 24 VDC 1 A INO1/INTT 24 VDC 2 B1 ©
LD+ 3 A2 LD+ 4 B2 )
g 0 VILD- 5 A3 0 VILD- 6 B3 s
INO2/IN12 24VDC 7 A4 [ INO3/INT3 24VDC 8 B4 =
 S— 1 D+ 9 [A5 D+ 10 B5 3
5 == :g 0 VILD- K] A6 0 V/LD- 12 B6
?::: :::18 INO4/IN14 24VDC 13~ | A7 | INO5/INT5 24VDC 14 B7
i3—he o—1% LD+ 15 | A8 LD+ 16 B8
oo o——18 OVID- |17 |A9 OVID- |18 B9
19—r==1——39 [INOB/INTE 24 VDC 19 | A10 | INO7/IN17 24 VDC 20 B10
53—fto of——24 LD+ 21 A1 LD+ 22 B11
P — R — OVILD- |23 |A12 OViD- |24 B12 S
29—Jre o390 [IN08/NT8 24VDC 25 | A13 | INO9/INT9 24 VDC 26 B13 AN
33—fto of——34 LD+ 27 A14 LD+ 28 B14 @)
| — 1 OVID- |29 [Afl5 0 VILD- 30 B15 %
39—re of——40 [ OUT00/OUT10 31 | A16 | OUT01/OUT11 32 B16 2
a OUT02/0UT12 33 | A17 | OUTO03/0UT13 34 B17 o}
OUT04/0UT14 35 | A18 | OUT05/0UT15 36 B18 T
— Power supply input +V - 37 A19 Power supply input +V - 38 B19 >
for outputs for outputs ?3=>
COM 39 |A20 | COM 40 B20 Q
* Terminals numbers on the XW2K-40G-T, XW2R-[140GD-T, XW2D-40G6 Connector-Terminal Block Conversion %
Unit.
® Sourcing-type 1/0 Module (CJ2M-MD212)
Pin layout Terminal symbol I:}a):::ys;g- Pin * Terminal symbol Izg:’:ys;g' Pin *
INOO/IN10 24 VDC 1 A1 INO1/IN11 24 VDC 2 B1
[—] LD+ 3 A2 LD+ 4 B2
g 0 VILD- 5 A3 0 VILD- 6 B3
1 —o o 2 INO2/IN12 24 VDC 7 A4 | INO3/IN13 24 VDC 8 B4
p— & LD+ 9 A5 LD+ 10 B5
G 4 N OVAD- |11 | A6 oviD- |12 |B6
e 112 [INoa/N14 24 VDC 13 | A7 | INO5/IN15 24 VDC 14 B7
IR — LD+ 15 | A8 LD+ 16 | B8
P S — oOVAD- |17 |A9 ovAD- |18 |B9
g8 o352 | IN0B/IN16 24 VDC 19 | A10 [ INO7/IN17 24 VDC 20 B10
7 G — LD+ 21 | A1 LD+ 22 B11
gé — :j:gg 0 V/LD- 23 A12 0 V/LD- 24 B12
gg ] ::j:gg INO8/IN18 24 VDC 25 A13 | INO9/IN19 24 VDC 26 B13
39 ——re a——40 LD+ 27 | A4 LD+ 28 B14
5 0 VILD- 29 | A15 0 VILD- 30 B15
OUTO00/OUT10 31 A16 | OUT01/0OUT11 32 B16
- OUT02/0UT12 33 | A17 | OUT03/0UT13 34 B17
OUT04/0UT14 35 | A18 | OUT05/0UT15 36 B18
COM 37 | A19 | COM 38 B19
Power supply input -V | --- 39 A20 | Power supply input -V - 40 B20
for outputs for outputs
* Terminals numbers on the XW2K-40G-T, XW2R-[140GD-T, XW2D-40G6 Connector-Terminal Block Conversion

Unit.
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3 1/0 Specifications and Wiring for Pulse I/O Modules

3-2-2 1/0 Circuit Configurations

® Input Circuits (INOO to INO5 and IN10 to IN15)

3.6 kQ
24V

100 Q
LD+

0 V/LD- %

® Input Circuits (IN06 to IN09 and IN16 to IN19)

Ll

Ay,
Y YR

100 Q 7 ;

Ll

i

Internal circuits

4.0kQ
24V

100 Q
LD+

0 V/LD- %

® Output Circuits (OUT00 to OUTO05 and OUT10 to OUT15)
+ Sinking-type 1/0 Module (CJ2M-MD211) « Sourcing-type 1/0O Module (CJ2M-MD212)

e L]

Isolation
circuit

» b
LBl

._‘ }_<
Internal circuits

100 © N

Rated

); Y voltage +V
circuit
ouT
W\
Isolation

circuit %
T COM

Internal circuits
Internal circuits

Rated
voltage -V
circuit

3-2-3 Wiring

There are the following three methods for wiring a Pulse 1/0 Module.

» Using Connector-Terminal Block Conversion Units
Connector-Terminal Block Conversion Units are used when using normal 1/O, quick-response
inputs, interrupt inputs, PWM outputs, or pulse outputs to stepping motors or other manufacturer's
Servo Drives.

* Using Servo Relay Units
Servo Relay Units are used when using OMRON's Servo Drives.

» Directly Connecting a Self-made Cable with a Connector
A self-made cable with a Connector can be used to directly connect the 1/0.
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3 1/O Specifications and Wiring for Pulse I/O Modules

Precautions for Safe Use

* Never apply a voltage that exceeds the input voltage of the 1/O circuits or the maximum switch-
ing capacity of the output circuits.

* When the power supply has positive and negative terminals, always wire them correctly.

+ Use reinforced insulation or double insulation for the DC power supplies used for I/O to comply
with the EC Low Voltage Directive.

» Always double-check the connector wiring before turning ON the power.

» Do not pull on the cable. Doing so will damage the cable.

» Do not bend the cable past its natural bending radius. Doing so will damage the cable.

» The connector pin allocation of the CJ1W-1D232/262 and OD233/263 connectors is not com-
patible. The Unit's internal circuits may be damaged if one of these connectors is connected.

* Do not connect a 24-VDC output device to a line driver input. Doing so may damage the inter-
nal circuits.

» Do not connect a line driver output device to the DC input. Doing so will not damage the inter-
nal circuits, but the input will not be recognized.

BuLim z-¢

Bulip €-z-¢

I Using Connector-Terminal Block Conversion Units

A special OMRON Connecting Cable with a connector is used to connect the Connector-Terminal
Block Conversion Unit.

® Cables for Connector-Terminal Block Conversion Units

Applicable Connector-Terminal Block Conversion Units

Compatible Connector- Number of
Connecting Cable Terminal Block Conver- Type .
sion Unit P

XW2Z-[0K XW2K-40G-T Push-in type 40P
I €25:0.25 m XW2R-E40GD-T Slotted screw type

C50:0.5m XW2R-J40GD-T Phillips screw type

100: 1 m (M3 screw terminals)

150: 1.5 m XW2D-40G6 Slim type

200: 2m (M3 screw terminals)

300: 3m

500: 5m

010: 10 m
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3 1/O Specifications and Wiring for Pulse 1/0 Modules

® Corresponding Connector-Terminal Block Conversion Unit Terminals
The following figure shows the corresponding terminals on the Connector-Terminal Block Conver-
sion Unit when it is connected to a Pulse I/O Module.

CJ2M-MD211, CJ2M-MD212
XW2K-40G-T, XW2R-[140GD-T, XW2D-40G6

Xw2z-LO0K

Connector-Terminal

Block Conversion Unit
Pulse 1/0O Module

Pulse 1/0 Module connector pin numbers

connector pin numb:: @ y
N % @ 38
N @ @ 36
N @ @ 34
31 @ @ .
. @ @ 30
. @ @_ 28
”e @ @_ 26
”s @ @_ 24
21 @ @ “
1o | [&0 &) [z
- 18

16
* 14
'8 12
11
. 10

8
7 ;
° s
3 @ ,
1
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3 1/O Specifications and Wiring for Pulse I/O Modules

® Connection Example When Using a Connector-Terminal Block Conversion
Unit

CJ2M/CJ3M
CPU Unit

miiE

Pulse 1/0 Module

00

a

XW2Z-@@@K Connecting Cable
for Connector-Terminal Block
Conversion Unit

@@@: Indicates the cable length.
Examples: 100=1m, 150 =1.5m

BuLim z-¢

——

EEEas=mzsEmmms==zzs
t

Normal outputs, quick-response inputs,
interrupt inputs, PWM outputs, and
pulse outputs to stepping motors or
other manufacturer's Servo Drives.

Connector-Terminal Block
Conversion Unit

Bulip €-z-¢

I Using Servo Relay Units (Sinking Outputs Only)

Use special OMRON Connecting Cables with Connectors to connect between the Sinking-type
Pulse I/O Module and the Servo Relay Unit and between the Servo Relay Unit and Servo Drive.

® Connecting Cable for Servo Relay Units

OMRON Servo Drive

Connecting Cable for
Pulse 1/0 Module to
Servo Relay Unit

Servo Relay Unit

Connecting Cable for
Servo Relay Unit to
Servo Drive

SMARTSTEP A Series
(pulse string input)

1 m: XW2Z-100J-A26

SMARTSTEP Junior
(pulse string input)

1 m: XW2Z-100J-A26

W Series
(pulse string input)

0.5 m: XW2Z-050J-A27
1 m: XW2Z-100J-A27

G Series
(pulse string input)

0.5 m: XW2Z-050J-A33
1 m: XW2Z-100J-A33

G5 Series
(pulse string input)

0.5 m: XW2Z-050J-A33
1 m: XW2Z-100J-A33

SMARTSTEP 2 Series
(pulse string input)

0.5 m: XW2Z-050J-A33
1 m: XW2Z-100J-A33

Connecting one axis:
XW2B-20J6-8A

Connecting two axes:
XW2B-40J6-9A

1 m: XW2Z-100J-B5
2 m: XW2Z-200J-B5

1 m: XW2Z-100J-B17
2 m: XW2Z-200J-B17

1 m: XW2Z-100J-B4
2 m: XW2Z-200J-B4

1 m: XW2Z-100J-B31
2 m: XW2Z-200J-B31

1 m: XW2Z-100J-B31
2 m: XW2Z-200J-B31

1 m: XW2Z-100J-B32
2 m: XW2Z-200J-B32
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3 1/0 Specifications and Wiring for Pulse I/O Modules

® Connection Example When Using a Servo Relay Unit

This is a connection example when the Servo Drive is connected to one or two axes using the Servo
Relay Unit. In the connection example, the positioning/origin search connections (origin input signal,
origin proximity input signal, and error counter reset output) with the Servo Drive are also wired.

Connecting One Servo Drive Using Pulse Output 0

Connecting a G-series, G5-series, or SMARTSTEP 2-series Servo Drive

Pulse CJ2M/CJ3M
I/0 Module CPU Unit

AU

[ele}

O

G-series Connecting Cable
Xw2z-[J-B31

Connecting Cable (1 m) G5-series Connecting
XW2Z-100J-A33 XW2Z-J0J-B31
SMARTSTEP 2-series Connecting Cable
XW2z-[1J-B32
[ £
One-axis Servo Relay Unit —1 —1 Connecting a G-series,
XW2B-20J6-8A A~ G5-series, or SMARTSTEP
2-series Servo Drive
N\ J
\%

20-point terminal block”
¢ Four normal inputs (IN6 to IN9)
* One origin proximity input, etc.

G-series or
Gb-series Servomotor

* If a One-axis Servo Relay Unit is connected to pulse output 0, the remaining outputs (normal outputs 2 and 3
(OUT2 and OUT3) and PWM output 1 (OUT5)) cannot be used.
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3 1/O Specifications and Wiring for Pulse I/O Modules

Connecting Two Servo Drives Using Pulse Outputs 0 and 1

Connecting to G-series, G5-series, or SMARTSTEP 2-series Servo Drives

Pulse
1/O Module

Connecting
Cable (1 m)

XW2Z-100J-A33

CJ2M/CJ3M
CPU Unit

— G-series Connecting Cable
Xw2z-[0 J-B31
G5-series Connecting Cable
Xw2z-[ J-B31
SMARTSTEP 2-series
Connecting Cable
(_ XW2zZ-[17 J-B32 :|
]

(e]e]

a

wlli

(" G-series Connecting Cable
XW2z-[] J-B31
G5-series Connecting Cable
XwW2z-[] J-B31
SMARTSTEP 2-series
Connecting Cable

L XW2z-[JJ J-B32

|
-

( N N N
Two-axis Servo | T T 1
Relay Unit ENENENEEENEEEENE RN
XW2B-40J6-9A | CI I T T T T T T d
I\ J

V

40-point terminal block
¢ Four normal inputs (IN6 to IN9)

* Two origin proximity inputs, etc.

Connecting a G-series,
Gb5-series, or SMARTSTEP
2-series Servo Drive

G-series or
G5-series Servomotor

Connecting a G-series,
Gb5-series, or SMARTSTEP

2-series Servo Drive

G-series or
G5-series Servomotor

I Directly Connecting a Self-made Cable with a Connector

® Types of Connectors

MIL Flat Cable Connectors (40-pin Pressure-fitted Connectors)

Strain relief

Socket

Name OMRON model number Fujikura
Socket XG4M-4030 FRC5-A040-3TON
Strain Relief XG4T-4004 -—-
Set model number XG4M-4030-T FRC5-A040-3TOS
Recommended Flat Cable XY3A-4000] -
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3 1/0 Specifications and Wiring for Pulse I/O Modules

MIL Connectors with Loose Wires (40-pin Pressure-fitted Connectors)

Socket

Partial Cover

Name OMRON model number

Socket AWG24 XG5M-4032-N

AWG 26 to 28 XG5M-4035-N
Contacts™" AWG24 XG5W-0031-N

AWG 26 to 28 XG5W-0034-N
Hood Cover™2 Vertical type XG5S-4012

Horizontal type XG5S-4022
Semi-cover2 XG5S8-2001

(2 required for each socket)

*1 Contacts are included with the Socket.

*2 Select either the Hood Cover or the Partial Cover.

® Wire Sizes

We recommend using a cable with wires sized between 28 and 24 AWG (0.2 to 0.08 mm2). Use a
wire with an outer diameter of 1.61 mm max.
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Normal /O

This section gives an overview of the normal inputs and outputs of the Pulse 1/0 Mod-
ule, their functions, as well as the wiring methods.

41
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4 Normal I/O

4-1 Normal Inputs

4-1-1 Overview

The status of input signals for normal inputs are read and stored in I/O memory during the I/O refresh
period in the same way as it is for Input Units. The input time constant (ON/OFF response time) can

also be set.

Bits 00 to 09 of CIO 2960 and CIO 2962 can be allocated as normal inputs.

Select the inputs in the PLC Setup.

4-1-2 Application Procedure

1 C PLC Setup )

2 C Write the ladder program. )

The input terminals that are used for normal inputs on a
Pulse 1/0 Module are also used for interrupt inputs,
quick-response inputs, high-speed counter inputs, and
origin searches.

In the default settings for the PLC Setup, all input termi-
nals are set for use as normal inputs.

The input terminals that can be used as normal inputs
can be checked in the Pulse 1/0 Module 0 or 1 assign-
ments on the I/O Module Tab Page.

Set the Normal Input Operation Setting (Input Time Con-
stant Setting) in the PLC Setup to set the input time con-
stant (ON/OFF response time). The settings are the
same for INOO to INO9 and IN10 to IN19.

The default is 8 ms.

Select from 0 ms (no filter), 0.5 ms, 1 ms, 2 ms, 4 ms, 8
ms, 16 ms, and 32 ms.

Read the status using the LD instruction or other instruc-
tions.

Use ILD instructions and other immediate refreshing
version of instructions when immediate refreshing is
required.

Note: Immediate refreshing cannot be performed by the
IORF(097) instruction.
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I Applicable Input Terminals

4 Normal I/O

The inputs listed in the following table can be used as normal inputs.

The input terminals that are used for normal inputs are also used for interrupt inputs, quick-response
inputs, high-speed counter inputs, and origin searches. The same input terminal can be used for
only one of these functions. For example, if normal output 2 is used, the high-speed counter 1
phase-Z signal + software reset, quick-response input 2, interrupt input 2, and pulse output 1 origin
input (when performing origin searches) cannot be used.

Other functions that cannot be used at the same time

Pulse I/O . Origin search
Terminal . . ick-
Module Word | Bit Function High-speed e Interrupt inputs for
symbol : response .
No. counter inputs g inputs pulse outputs
inputs
0to3
0 (on the INOO Clo 00 Normalinput | --- Quick-response | Interrupt Pulse output 0
right) 2960 0 input 0 input 0 origin input sig-
nal
INO1 01 Normalinput | --- Quick-response | Interrupt Pulse output 0
1 input 1 input 1 origin proximity
input signal
INO2 02 Normalinput | Counter 1 phase | Quick-response | Interrupt Pulse output 1
2 Z or reset input input 2 input 2 origin input sig-
nal
INO3 03 Normalinput | Counter O phase | Quick-response | Interrupt Pulse output 1
3 Z or reset input input 3 input 3 origin proximity
input signal
INO4 04 Normalinput | --- - - Pulse output 0
4 positioning
completed sig-
nal
INO5 05 Normalinput | --- - - Pulse output 1
5 positioning
completed sig-
nal
INO6 06 Normalinput | Counter 1 phase | --- - -
6 A, increment, or
count input
INO7 07 Normalinput | Counter 1 phase | --- - -
7 B, decrement, or
direction input
INO8 08 Normalinput | Counter O phase | --- -—- -
8 A, increment, or
count input
INO9 09 Normalinput | Counter O phase | --- -—- -
9 B, decrement, or

direction input
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4 Normal I/O

Other functions that cannot be used at the same time
Pulse I/O . Origin search
Terminal . . ick-
Module Word | Bit Function High-speed el Interrupt inputs for
symbol - response .
No. counter inputs : inputs pulse outputs
inputs
0to3
1 (on the IN10 CIO 00 Normalinput | --- Quick-response | Interrupt Pulse output 2
left) 2962 10 input 4 input 4 origin input sig-
nal
IN11 01 Normalinput | --- Quick-response | Interrupt Pulse output 2
11 input 5 input 5 origin proximity
input signal
IN12 02 Normalinput | Counter 3 phase | Quick-response | Interrupt Pulse output 3
12 Z or reset input input 6 input 6 origin input sig-
nal
IN13 03 Normalinput | Counter 2 phase | Quick-response | Interrupt Pulse output 3
13 Z or reset input 7 input 7 origin proximity
input signal
IN14 04 Normalinput | --- --- - Pulse output 2
14 positioning
completed sig-
nal
IN15 05 Normalinput | --- - Pulse output 3
15 positioning
completed sig-
nal
IN16 06 Normalinput | Counter 3 phase | --- - -—
16 A, increment, or
count input
IN17 07 Normalinput | Counter 3 phase | --- - -
17 B, decrement, or
direction input
IN18 08 Normalinput | Counter 2 phase | --- - -
18 A, increment, or
count input
IN19 09 Normalinput | Counter 2 phase | --- - -
19 B, decrement, or
direction input
I Specifications
Item Specifications
Number of inputs 20 inputs
Allocated bit CIO 2960 and CIO 2962, bits 00 to 09

Input time constant Default: 8 ms
(ON/OFF response

fime) The following settings can be made in the PLC Setup: 0 ms (no filter), 0.5 ms, 1 ms, 2
ime

ms, 4 ms, 8 ms, 16 ms, or 32 ms.
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4 Normal I/O

4-2 Normal Outputs

4-2-1 Overview

Normal outputs are used to output standard output signals. The output point is refreshed when the allo-
cated bit goes ON or OFF. Normal outputs are allocated to bits 00 to 05 of CIO 2961 and CIO 2963.

4-2-2 Flow of Operation

» Functions are assigned to output terminals when an
instruction (such as OUT, ORG(889), or PWM(891)) is
executed for an output bit.

1 @etermine the normal outputs to useD

sjndino [ewaoN Z-p

+ Execute the OUT instruction or other instructions.
2 C Write the ladder program. > + Use !OUT instructions and other immediate refreshing
version of instructions when immediate refreshing is

required.
Note: Immediate refreshing cannot be performed by the
IORF(097) instruction.

MOINBAQ L-Z-¥
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4 Normal I/O

I Applicable Output Terminals

The outputs listed in the following table can be used as normal outputs.

The output terminals that are used for normal outputs are also used for pulse outputs, origin
searches, and PWM outputs. The same output terminal can be used for only one of these functions.
For example, if normal output 4 is used, PWM output 0 and the error counter reset for pulse output 0
(when performing origin searches) cannot be used.

Other functions that cannot be used at the same time
Pulsel/O | Termi- Pulse outputs
Module nal Word Bit | Function Pulse + . PWM out-
No. symbol cw/cCw direction Origin search puts
outputs outputs
outputs
0 (onthe | OUTOO0 |CIO 00 Normal CW pulse Pulse output | --- ---
right) 2961 output 0 | output O 0
OuUTO1 01 Normal CCW pulse | Pulse output | --- ---
output 1 | output O 1
OuT02 02 Normal CW pulse Direction out- | --- ---
output 2 | output 1 put O
OuTO03 03 Normal CCW pulse | Direction out- | --- ---
output 3 | output 1 put 1
OouT04 04 Normal - - Pulse output 0 | PWM out-
output 4 error counter | putO
reset output
OuUTO05 05 Normal - - Pulse output 1 | PWM out-
output 5 error counter | put 1
reset output
1 (onthe |OUT10 |CIO 00 Normal CW pulse Pulse output | --- -
left) 2963 output 6 | output 2 2
OuUT11 01 Normal CCW pulse | Pulse output | --- -
output 7 | output 2 3
ouT12 02 Normal CW pulse Direction out- | --- -
output 8 | output 3 put 2
OuT13 03 Normal CCW pulse | Direction out- | --- -
output9 | output 3 put 3
ouT14 04 Normal Pulse output2 | PWM out-
output 10 error counter | put 2
reset output
OuUT15 05 Normal Pulse output 3 | PWM out-
output 11 error counter | put 3
reset output

I Specifications

Item Specifications
Number of outputs 12 outputs
Allocated bit ClO 2961 and CIO 2963, bits 00 to 05
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4 Normal I/O

4-3 Wiring

4-3-1 Connector Pin Assignments

I Normal Inputs

Pulse 1/0 Module No. 0 (on the right) Pulse 1/0 Module No. 1 (on the left)
Inputtype | Termi- . Inputtype | Termi- .
a:d m‘f&- nal Pin * Descrip- a:d m‘fﬁ’q- nal Pin *) Descrip- »
ber symbol feg ber symbol bed ;
Normal INOO 1 A1 24-VDC Normal IN10 1 A1 24-VvDC =
input 0 input input 10 input a
5 A3 ov 5 A3 ov
Normal INO1 2 B1 24-VDC Normal IN11 2 B1 24-VDC
input 1 input input 11 input
6 B3 ov 6 B3 ov
Normal INO2 7 A4 24-VDC Normal IN12 7 A4 24-VDC »
input 2 input input 12 input @
11 A6 ov 11 A6 ov 0
Normal INO3 8 B4 24-VDC Normal IN13 8 B4 24-VDC %
input 3 input input 13 input g
12 B6 oV 12 B6 oV o
Normal INO4 13 A7 24-VDC Normal IN14 13 A7 24-VDC ;
input 4 input input 14 input g
17 A9 ov 17 A9 ov 3
Normal INO5 14 B7 24-VDC Normal IN15 14 B7 24-VDC %
input 5 input input 15 input
18 B9 oV 18 B9 oV
Normal INO6 19 A10 24-VDC Normal IN16 19 A10 24-VDC
input 6 input input 16 input
23 A12 ov 23 A12 ov
Normal INO7 20 B10 24-VDC Normal IN17 20 B10 24-VDC
input 7 input input 17 input
24 B12 ov 24 B12 ov
Normal INO8 25 A13 24-VDC Normal IN18 25 A13 24-VDC
input 8 input input 18 input
29 A15 oV 29 A15 oV
Normal INO9 26 B13 24-VDC Normal IN19 26 B13 24-VDC
input 9 input input 19 input
30 B15 ov 30 B15 oV
* Terminals numbers on the XW2K-40G-T, XW2R-[140GD-T, XW2D-40G6 Connector-Terminal Block Conversion

Unit.
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I Normal Outputs

® Sinking-type Pulse /0 Module (CJ2M-MD211)

Pulse /0 Module No. 0 (on the right)

Pulse I/0 Module No. 1 (on the left)

Output | Termi- Output Termi-

typeand nal Pin (*) Description type and nal Pin (*) Description

number | symbol number | symbol

Normal OouTo0 | 31 A16 Output 0 Normal ouT10 | 31 A16 Output 0

output 0 output 6

Normal OuUTO01 | 32 B16 Output 1 Normal OuUT11 |32 B16 Output 1

output 1 output 7

Normal ouT02 | 33 A17 Output 2 Normal OouT12 | 33 A17 Output 2

output 2 output 8

Normal OouTOo3 | 34 B17 Output 3 Normal OuT13 | 34 B17 Output 3

output 3 output 9

Normal ouT04 | 35 A18 Output 4 Normal ouT14 | 35 A18 Output 4

output 4 output 10

Normal OuUTO05 | 36 B18 Output 5 Normal OouT15 | 36 B18 Output 5

output 5 output 11

- 37 A19 Power supply input +V | --- 37 A19 Power supply input
38 B19 for outputs 38 B19 +V for outputs

39 A20 COM 39 A20 COM
40 B20 40 B20

* Terminals numbers on the XW2K-40G-T, XW2R-[140GD-T, XW2D-40G6 Connector-Terminal Block Conversion

Unit.

® Sourcing-type Pulse I/0 Module (CJ2M-MD212)

Pulse /0 Module No. 0 (on the right)

Pulse I/0 Module No. 1 (on the left)

Output | Termi- Output Termi-

typeand nal Pin *) Description type and nal Pin (*) Description

number | symbol number | symbol

Normal OuUTO00 | 31 A16 Output 0 Normal OuT10 | 31 A16 Output 0

output 0 output 6

Normal OuUTO01 | 32 B16 Output 1 Normal OuT11 |32 B16 Output 1

output 1 output 7

Normal OouT02 | 33 A17 Output 2 Normal OuUT12 |33 A17 Output 2

output 2 output 8

Normal OuUT03 | 34 B17 Output 3 Normal ouT13 | 34 B17 Output 3

output 3 output 9

Normal ouT04 | 35 A18 Output 4 Normal ouT14 | 35 A18 Output 4

output 4 output 10

Normal OUTO05 | 36 B18 Output 5 Normal OUT15 | 36 B18 Output 5

output 5 output 11

37 A19 COM 37 A19 COM
38 B19 38 B19

- 39 A20 Power supply input -V | --- 39 A20 Power supply input -V
40 B20 for outputs 40 B20 for outputs

* Terminals numbers on the XW2K-40G-T, XW2R-[140GD-T, XW2D-40G6 Connector-Terminal Block Conversion

Unit.
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4 Normal I/O

4-3-2 Wiring Examples

I Examples for DC Input Devices

e Device with Contact Outputs e Two-wire DC Sensor

fO—O: D IN (24 VDC) : :
; i QIN(QV,
‘ : : Input in Pulse I/O H H oV Input in Pulse 1/O
T_Q—{ O IN(V) Module /O : 4 : Module I/O
; Sensor "0 IN (24 VDC)

Power Supply

........................................................................................................................ N
¢ Device with NPN Open Collector Output e Device with NPN Current Output ;
:: + Sensor : L+ g:
E Power Supply Rated : a
: Output : current B
g Q IN(OV) circuit —Q IN(OV) Input in Pulse 1/0
: : Input in Pulse I/O H Module I/O
J1 [ LoV /[0 IN (24 VDO) Module /O Sensor |4+ IN(24VDC)
: : : power supply !
¢ Device with PNP Current Output ¢ Device with Voltage Output .
"""""""'3 + Sensor E. .......................................... 5 + 3 (L;
; power supply : O IN (24 VDO) )
E i Output 5 : ) b=
4(? IN (24 VDC) b OIN(@V) Input in Pulse 1/O =3
: : Input in Pulse I/O : Module /O 3
ioV : Module 1/0 :
f:\ O IN(©OV) Sensor ;I'I
H power supply %
........................................................... 3
@
(2]

Note: Do not use the following wiring with voltage-output devices.

Sensor Tttt ittt
power :
supply

O IN (24 vDC)
1 Input in Pulse I/O
Module 1/0

El Precautions for Correct Use

The Pulse /0O Module inputs have polarity. The inputs will not go ON if the wiring is reversed.
Always double-check the wiring before turning ON the power.
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4 Normal I/O

I Precautions When Connecting a Two-wire DC Sensor

When using a two-wire sensor, check that the following conditions have been met. Failure to meet
these conditions may result in operating errors.

(1)

(2)

@)

(4)

Relation between voltage when the input is ON and the sensor residual voltage:
Von £Vee - VR

Relation between current when the input is ON and the sensor control output (load
current):

lout (Min.) <lpn < loyT (Max.)
lon = (Vcc — VR — 1.5 [Internal residual voltage of input])/R|n

When Igy is smaller than Iyt (min), connect a bleeder resistor R. The bleeder resistor con-
stant can be calculated as follows:

R < (Ve - VR)/(lout (Min.) — lon)

Power W > (Vcc — VR)Z/R x 4 (allowable margin)

Relation between current when the input is OFF and the sensor leakage current:
loFF 2 lieak

Connect a bleeder resistor if ljgax is greater than Iggg.
Use the following equation to calculate the bleeder resistance constant.

R <RiN X Vorr/(lleak X RIN = VoFF)
Power W > (Vcc — VR)2/R x 4 (allowable margin)

2-wire sensor VR R Input in Pulse 1/0
Module
Vce
Vcc: Power supply voltage VR: Sensor’s output residual voltage

Von: Input’'s ON voltage
Vorr: Input's OFF voltage

lon:  Input's ON current louT: Sensor’s control current (load current)
lorr: Input's OFF current lleak: Sensor’s leakage current
RiNn:  Input's impedance R:  Bleeder resistance

Precautions on Sensor Inrush Current

An incorrect input may occur due to sensor inrush current if a sensor is turned ON after the
PLC has started up to the point where inputs are possible.

Determine the time required for sensor operation to stabilize after the sensor is turned ON
and take appropriate measures, such as inserting into the program a timer delay after turn-
ing ON the sensor.
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4 Normal I/O

I Programming Example

In this example, the sensor's power supply voltage is used as the input to CIO 0.00. A 100-ms timer
delay (the time required for an OMRON Proximity Sensor to stabilize) is created in the program.

After the Completion Flag for the timer turns ON, the sensor input on input bit CIO 0.01 will cause
output bit CIO 1.00 to turn ON.

0.00
I

TIMX

0
&1

TO 0.01
—u—|

'n
w
. . . =
I Output Wiring Precautions s
«Q
® Output Short Protection

If a load connected to the output terminals is short-circuited, output components and the printed cir-

cuit boards may be damaged. To guard against this, incorporate a fuse in the external circuit. Use a
fuse with a capacity of about twice the rated output. N
3
§ Precautions on Inrush Current E
«Q
When switching a load with a high inrush current, such as an incandescent light bulb, there is a risk of %1
damaging the output transistor. Use either of the following methods to reduce the inrush current. ,3
[

Method 1

This method draws a dark current that is approximately
one-third of the rated value of the light bulb.
AN /

ouT

Output in Pulse 1/0
Module

COM

Method 2
This method uses a limiting resistor.
R AN

ouT

Output in Pulse I/O
Module

COM
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4 Normal I/O

412
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Quick-response Inputs
]

This section describes the quick-response inputs that can be used to read signals that
are shorter than the cycle time.

51 OVeIVIBW ..ottt it ettt et a e e 5-2
5-2 Application Procedure .. ............ it e 5-3
5-2-1  PLC Setup ..ot 5-3
5-2-2  Applicable Input Terminals . ... ... ... . . 5-5
B-3 WIrNNgG . ...ttt ittt ettt ean s 5-6
5-3-1 Connector Pin Assignments . . . ... 5-6
5-4 CreatingLadder Programs ................cciiiiiiiinnnnnnennnnns 5-7
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5 Quick-response Inputs

5-1 Overview

By setting an input on the Pulse 1/0O Module to quick-response input operation, inputs with signal widths
as small as 30 us can be read with certainty regardless of the cycle time. Use the quick-response inputs
to read signals shorter than the cycle time, such as inputs from photomicrosensors.

Pulse /0 Module ~ CJ2M/CJ3M CPU Unit
—

00

()

@] O
D Cycle time 1’0 reIfresh
¥ B

Connecting Cable

¢ N Pulse signal

1
Connector- —— .
Terminal Block Input bit
ON for one scan

Conversion Unit

|

in the next cycle

Pulse signal from photomicrosensor or other device

r ) F
Cyclic task
(ladder program)

Cycle time

Can read ON signals

shorter than this time.
END

1/O refresh

) ,,

The pulse widths of quick-response input signals must meet the following conditions.

30 us min.

ON 150 psmin.

L
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5 Quick-response Inputs

5-2 Application Procedure

1

» Select Quick-response Input in the Interrupt Input and

( PLC Setup

Quick-response Input Detailed Settings Dialog Box
that is accessed from the 1/0 Module Tab Page of the

PLC Setup using the CX-Programmer.

* INOO to INO3 and IN10 to IN13 can be used for quick-
response inputs.

Create
ladder
rogram.

Cyclic task or
interrupt task

Read bit status using the LD instruction or other instruc-
tions.

5-2-1 PLC Setup

Click the Set Button in the Interrupt Inputs and Quick-response Inputs Area on the 1/0O Module Tab Page
of the PLC Setup. Select Quick-response Input for the input operation in the Interrupt Input and Quick-
response Input Detailed Settings Dialog Box.

=3 PLC Settings - NewPLC1

File Options  Help

Startupl Settings] Timings] siay Hefresh} Uit Settings} Serial F‘ort] Peripheral Service | FINS Pratection 140 Module 1

10 Module 1 Allocations

=101

1/0 Maodule 0 Allocations

IN10 |Quick-response Input 4

IN0D |Quick-response Input O

IM11 |Quick-response Input 5

MO |Quick-response Input 1

IN12 |Quickrresponse Input B

IN02 |Quickrresponse Input 2

IN13 |Hulck-respnnse Input 7

INO3 |Hulck-respnnse Input 3

INT4  [Normal Input 14

IND4  [Normal Input 04

IN1E  [Mormal Input 15

INDS  [Mormal Input 05

INTE  [Normal Input 16

INOE  [Normal Input 05

N7 [Nomal Input 17

INOF  [Nomal Input 07

IN18  [Mormal Input 15

INDZ [Mormal Input 05

INT9  [Normal Input 13

INDO3  [Normal Input 03

auTio |Normal Output 06/Pulse Output

auTan |Normal Output 00/Pulse Output

ouT11 |N0rmal Output 07 /Pulze Output

ouTom |N0rmal Output 07/Pulze Output

ouTi12 |Normal Output 08/Pulse Output

auToz |Normal Output 02/Pulse Output

ouTi13 |Normal Output 09/Pulze Output

auTos |Normal Output 03/Pulze Output

ouT14 |N0rmal Output 10/Fwhd Qutput 2

ouTng |N0rmal Output 04/Fwhd Qutput 0

ouTi1s |Normal Output 11/P%44 Dutput 3

Marmal lnput Operation Intemupt Inputs and

auTos |Normal Output 05/P%4 Dutput 1

High-zpeed Counters Pulse Dutputz and

Input Time Corstarnt Quick] uts Origin Searches
default(Bms) - st | s | st | Help
CIZM-CPUSS  |Offline
Interrupt Input and Quick-response Input D ﬂ
tem | IMOD | 1M1 IMO2 INO3 |

Input Operati  |Guick-response Input | Guick-response Input Gulick-response Input Guick-response Input Gulick
Edge Rizing Rising Rizing Rizing Rizing
Latch Do not Use Do nat Use Do not Use Do nat Use Do no
‘ | i

Defauls | ok |

Cancel |
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5 Quick-response Inputs

5-4

Interrupt Input and Quick-response Input Detailed Settings

Pulse 1/10 Input Operation Corresponding bit
Module No. address
0 (on the right) | INOO Select Quick for INOO CIO 2960.00
INO1 to INO3 or IN10 to CIO 2960.01
INO2 IN13. CIO 2960.02
INO3 CIO 2960.03
1 (on the left) IN10 CIO 2962.00
IN11 CIO 2962.01
IN12 CIO 2962.02
IN13 CIO 2962.03

Note The power supply must be restarted after the PLC Setup is transferred in order to validate the quick-

response input settings.
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5 Quick-response Inputs

5-2-2 Applicable Input Terminals

The following terminals can be used for quick-response inputs.

The input terminals that are used for quick-response inputs are also used for normal inputs, interrupt
inputs, high-speed counter inputs, and origin searches. The same input terminal can be used for only
one of these functions. For example, if quick-response input 2 is used, normal input 2, the phase
Z/reset method for high-speed counter 1, interrupt input 2, and the origin input signal for pulse output 1
(when performing origin searches) cannot be used.

Other functions that cannot be used at the same
P':Is: IIIO Terminal | | oo Functi . = Originsearch S
:lou € | symbol or s unction High-speed | |\ \ai Interrupt | inputs for P
. counter . . k]
inputs inputs inputs pulse out- i
puts 0 to 3 8
0 (onthe |INOO Clo |00 Quick-response | --- Normal | Interrupt | Pulse output0 )
right) 2960 input O input O input O origin input v
signal §
INO1 01 Quick-response | --- Normal Interrupt | Pulse output 0 2
input 1 input 1 input 1 origin proxim- ]
ity input signal
INO2 02 Quick-response | Counter 1 Normal Interrupt | Pulse output 1
input 2 phase Zor |input2 input 2 origin input
reset signal
INO3 03 Quick-response | Counter 0 Normal Interrupt | Pulse output 1 o
input 3 phase Zor |input3 input 3 origin proxim- B
reset ity input signal >
1(onthe |IN10 CIO 00 Quick-response | --- Normal Interrupt | Pulse output 2 §_
left) 2962 input 4 input 10 | input 4 origin input §
signal 2
IN11 01 Quick-response | --- Normal Interrupt | Pulse output 2 é
input 5 input 11 | input 5 origin proxim- 3
ity input signal %
IN12 02 Quick-response | Counter 3 | Normal | Interrupt | Pulse output3 3
input 6 phase Zor |input12 |input6 origin input @
reset signal
IN13 03 Quick-response | Counter 2 Normal Interrupt | Pulse output 3
input 7 phase Zor |input13 |input? origin proxim-
reset ity input signal

I Related Auxiliary Area Bits

There are no Auxiliary Area bits or words that are related to the quick-response inputs.

I Applicable Instructions

There are no instructions that are related to the quick-response inputs.
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5 Quick-response Inputs

5-3 Wiring

5-3-1 Connector Pin Assignments

The following terminals can be used for quick-response inputs.

Pulse I/0 Module No. 0 (on the right) Pulse I/0 Module No. 1 (on the left)

Input type . Input type .

and num- el Pin | (%) Description and num- UEmliE] Pin | (*) Description

symbol symbol
ber ber

Quick- INOO 1 A1 | 24-VDC input Quick- IN10 1 A1 | 24-VDC input
response 5 A3 oV response 5 A3 oV
input O input 4
Quick- INO1 2 B1 | 24-VDC input Quick- IN11 2 B1 | 24-VDC input
response 6 B3 [0V response 6 B3 |0V
input 1 input 5
Quick- INO2 7 A4 | 24-VDC input Quick- IN12 7 A4 | 24-VDC input
response 11 |A6 oV response 11 |A6 oV
input 2 input 6
Quick- INO3 8 B4 | 24-VDC input Quick- IN13 8 B4 | 24-VDC input
response 12 |B6 |oV response 12 |B6 |oV
input 3 input 7

* Terminals numbers on the XW2K-40G-T, XW2R-[140GD-T, XW2D-40G6 Connector-Terminal Block Conversion
Unit.
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5 Quick-response Inputs

5-4 Creating Ladder Programs

Pulse inputs shorter than the cycle time can be read in the CPU Unit I/O memory using normal instruc-
tions by selecting Quick-response Input for the input terminal in the PLC Setup.

The status of CIO 2960.00 to CIO 2960.03 and CIO 2962.00 to CIO 2962.03 can be read using instruc-
tions such as the LD instruction.

Example: Setting INO2 to Quick-response Input in the PLC Setup

Even if the signal that is input to input terminal 02 is shorter than
the cycle time, the signal will be latched in one cycle and the
status will be stored in CIO 2960.02.

2960.02

» The minimum pulse width (ON time) that can be read for a quick-response input is 30 ps.

» The status of the input that is stored in the I/O memory for a short input will be cleared during the next
I/O refresh period.

sweibolid Jappe] Buneaiy -

CJ2M/CJ3M CPU Unit Pulse 1/0 Module User’s Manual 5-7



5 Quick-response Inputs

CJ2M/CJ3M CPU Unit Pulse 1/0 Module User’s Manual



Interrupts
]

This section gives an overview of the interrupt function and how to use it, as well as a
description of the wiring method.

6-1 TypesofiInterrupts ............ciiiiiiiiiii ittt i iinaaeenennnn 6-2
6-1-1 OVeIVIBW . o 6-2
6-2 InterruptInputs ....... ... ... i e 6-3
6-2-1 OVeIVIBW . o 6-3
6-2-2  Application Procedure .. ........ .. .. 6-5
6-2-3  Specifications . .. ... 6-5
6-2-4 PLC Setup ..ot 6-6
B-2-5  WIiNNg . ..o 6-10
6-2-6  Creating Ladder Programs . ... i 6-10
6-2-7  Application Example .. ...... ... . 6-14

CJ2M/CJ3M CPU Unit Pulse 1/0 Module User’s Manual 6-1



6 Interrupts

6-1 Types of Interrupts

6-1-1 Overview

CJ2M/CJ3M CPU Units normally repeat processes in the following order: overseeing processes, pro-
gram execution, I/O refreshing, peripheral servicing. During the program execution stage, cyclic tasks

(ladder programs) are executed.

The interrupt function, on the other hand, allows a specified condition to interrupt a cycle and execute a
specified program. Interrupts can thus be used to perform high-speed processing that is not restricted
by the cycle time. The CJ2M/CJ3M CPU Unit performs the following:

(1) When an interrupt occurs, execution of the ladder programs in cyclic tasks is interrupted.

(2) The ladder program in the interrupt task is executed.

(3) When the interrupt task is finished, the ladder program that was being executed is returned to.

CJ2M/CJ3M CPU Unit

—

Cyclic task
(ladder program)

2) Interrupt task executed.

Ladder program
(1) Interrupt occurs. prog

—
Cycle A — &—
(3) When the interrupt task is finished, the
END ladder diagram that was being
I/O refresh executed is returned to.

—J

I Interrupt Factors and Types of Interrupts

Interrupts are classified by the interrupt factor. There are the following three types of interrupts.
» Changes in status of inputs on Pulse I/O Module  — 6-2 Interrupt Inputs

* PVs of high-speed counters

— 7-3 High-speed Counter Interrupts

» Specified time interval for timer in the CPU Unit — Scheduled interrupts

@ Additional Information

(Refer to the CJ2/CJ3M CPU Unit Software
Manual (Cat. No. W473).)

For information on using interrupt tasks, refer to the CJ2/CJ3M CPU Unit Software User's Man-

ual (Cat. No. W473).
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6-2 Interrupt Inputs

6-2-1 Overview

Interrupt inputs can be used in either Direct Mode or Counter Mode.

Interrupt Input in Direct Mode:

6

Interrupts

A corresponding interrupt task can be executed when an Pulse 1/0 Module input turns ON or turns OFF.
The PLC Setup or MSKS(690) instruction determines whether the interrupt is triggered when the input

turns ON or when it turns OFF.
Interrupt Input in Counter Mode:

A corresponding interrupt task can be executed when the number of times the Pulse 1/0O Module input
turns ON or turns OFF reaches the set value (A532 to A535 and A544 to A547) in Increment Mode, or

when it reaches zero in Decrement Mode.
The number of the interrupt tasks started by interrupt inputs must be between 140 and 147.

Interrupt input O O—l

EEEEEEEEEEEEEEEEEEEE

=

Connecting

= L

—

Pulse I/O Module

Connector-Terminal Block
Conversion Unit

/ CJ2M/CJ3M CPU Unit

7

(e]e]

Q

)

]

]

=

Or when the ON or OFF count is
counted out (for Increment or
Decrement Mode)

Interrupt task

Ladder program

END

Cyclic task \ 4
(ladder program) Interrupt occurs.
Cycle >
END
I/O refresh

—
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6-4

Interrupts

® Direct Mode

Interrupt enable
condition

Example: INO2
(interrupt input 2)

[

MSKS instruction
executed to enable
interrupts

Cyclic task execution

Processing
interrupted.

® Counter Mode

Interrupt enable

condition

Example:

INO2

(interrupt input 2)

A534
(for interrupt input 2)

Increment Mode

'
MSKS instruction executed 1
to enable interrupts

Processing
interrupted.

Cyclic task program
execution

Interrupt task 142
program execution

Interrupt task 142
program execution

Cyclic task program execution

Cyclic task program
execution

A534

(for interrupt input 2)

Decrement Mode

T

el m e

v

Interrupt task 142
program execution

Cyclic task program execution

Cyclic task program
execution

Interrupt task 142
program execution

The pulse widths of interrupt input signals must meet the following conditions.

ON

OFF

30 ps min.

>

150 us min.
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6 Interrupts

6-2-2 Application Procedure

 Select Quick-response Input in the Quick-response
1 C PLC Setup ) Input Detailed Settings Dialog Box that is accessed from
the 1/0 Module Tab Page of the PLC Setup using the

CX-Programmer.

 This will allocate inputs INOO to INO3 or IN10 to IN13 for
interrupt inputs.

+ Specify when changing from PROGRAM mode to RUN
mode whether to detect ON or OFF transitions in inputs.

» Specify whether to latch the PV of a pulse output/high-
speed counter when an interrupt task is started.

* When using Counter Mode, set the counter set values
2 Set parameters in the AUXiliarD for interrupt input counters 0 to 7 in Auxiliary Area words

Area (for Counter Mode only) A532 to A535 and A544 to A547.

@
N
3 » Write the program in the interrupt task. Interrupt tasks %
Create interrupt 140 to 147 correspond to INOO to INO3 and IN10 to 3
Create tasks. IN13. The following are specified using two MSKS(690) =
ladder instructions. 3
program. | Execute MSKS in * Specify whether to detect OFF or ON transitions to use 7
a cyclic task. a different setting from the one in the PLC Setup.

Specify N to 110 to 117 in the MSKS(690) instruction.
Select the type of interrupt input (Direct Mode or
Counter Mode). If Counter Mode is selected, select
Increment or Decrement Counter Mode and enable

interrupts. Set N to 100 to 107 in the MSKS(690) S
instruction. R
>
©
=
- - - Q
6-2-3 Specifications 2
=}
LY
o
3
Item Direct Mode Counter Mode 5
Number of interrupt inputs 8 inputs
Allocated bit ClO 2960 and CIO 2962, bits 00 to 03
Interrupt detection method ON-to-OFF or OFF-to-ON transitions
Interrupt task numbers 140 to 147 (fixed)
Counting method - Incrementing or decrementing
(Set with the MSKS(690) instruction.)
Counting range - 0001 to FFFF hex (16 bits)
(Set in A532 to A535 and A544 to A547.)
Response frequency Single-phase: 3 kHz x 8 inputs
Storage locations for PVs for A536 to A539 and A548 to A551
interrupt inputs in Counter Mode
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6

Interrupts

m Precautions for Correct Use

 In Counter Mode, the PV of the interrupt counter in the Auxiliary Area is updated every cycle
as well as when the interrupt task is started. For this reason, the PV of the interrupt counter in
the Auxiliary Area changes irregularly.

Use the PRV(881) instruction to read the latest PV of the interrupt counter.

» Execute the following instructions to change the SV of the counter in Counter Mode.

« If the direction is the same direction (increment/decrement), change the SV of the interrupt
counter in the Auxiliary Area (A532 to A535 and A544 to A547), and then execute the
MSKS(690) (SET INTERRUPT MASK) instruction in the same direction (increment/decre-
ment) to enable interrupt inputs.

» To change the direction from increment to decrement or decrement to increment, disable
interrupt inputs with the MSKS(690) instruction. Change the SV of the interrupt counter in
the Auxiliary Area, and then execute the MSKS(690) instruction to enable interrupt inputs.

@ Additional Information

In Counter Mode, interrupt tasks will not be started between the execution of a DI(693) instruc-
tion and the corresponding EI(694) instruction. Counting will be continued.

6-2-4 PLC Setup

Click the Set Button in the Interrupt Inputs and Quick-response Inputs Area on the 1/0 Module Tab
Page of the PLC Setup. Select Interrupt Input for the input operation in the Interrupt Input and Quick-
response Input Detailed Settings Dialog Box.

RIETES
File ©Options Help
Staltup] Settings] Timings] siou F\efresh] UnitSeltings] Serial F'ort] F‘eripheralSarvicel FINS Pratection |0 Module ]
140 Module 1 Allocations 140 Module 0 Allocations
IM10 ‘Interrupl Input 4 [Interupt T azk 144] MO0 ‘Interrupl Input O [Interupt T azk 140]
IM11 ‘Inlenupl Input & [Intemupt Task 145] IMO1 ‘Inlenupl Input 1 [Intemupt Task 141]
IM12 ‘Interrupl Input B [Intemupt Task 148] IMO2 ‘Interrupl Input 2 [Interupt Task 142)
IM13 ‘Interrupl Input 7 [Interupt T azk 147) IM03 ‘Interrupl Input 3 [Interupt Tazk 143]
N4 [Nomal Input 14 N4 [Nomal Input 04
IN15 Mol Input 15 INDS Mol Input 05
N6 [Nomal Input 16 INOE  [Nomal Input 05
M7 [Nomal Input 17 MO [Nomal Input 07
N8 [Nomal Input 18 INDZ  [Nomal Input 08
IN13  [Nomal Input 13 INO3  [Nomal Input 03
auTi1o ‘Normal Output 06/Pulze Output auToo ‘Normal Output 00/Pulze Output
auT1 ‘Normal Output OF /Pulze Qutput auTm ‘Normal Output 07 /Pulze Qutput
ouTi12 ‘Normal Output 08/Pulze Output auToz ‘Normal Output 02/Pulze Output
ouTi1a ‘Nnrmal Output 09/Pulze Output auTonz ‘Nnrmal Output 03/Pulze Output
ouT14 ‘Nurmal Cutput 10/P M Output 2 auTod ‘Nurmal Cutput 04/Praftd Output 0
auTi1s ‘Normal Cutput 11./Pw Output 3 auTos ‘Normal Cutput 05/PwM Output 1
Harmal Input Operation Interrupt Inputs and High-speed Counters Pulze Outputs and
Irput Time Constant Quick-response Inputs Origin Searches
delauliBms) - Sel st | st | Helo
CIZM-CPU3S | Offline
Interrupt Input and Quick-response Input D ﬂ
tem | Moo | IND1 | Moz | o3 [ mto [ N1t
Imput Cperati | Interrupt Input Interrupt Input Interrupt Input {Interrupt Inpot Interrupt Input (Interropt Inpot | Int
Edge Rizing Rizing Rizing Rizing Rizing Rizing Ri:
Latch Do not Uze Do not Uze Do not Uze Do not Uze Do not Uze Do not Use D
. | i
Defaults | ()3 | Cancel |
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6 Interrupts

Interrupt Input and Quick-response Input Detailed Settings
Item Setting

Interrupt inputs 0 | Input Operation Select interrupt inputs.

to7 Edge Select the edge to detect to generate an interrupt input.
» Rising Edge (ON transition)

+ Falling Edge (OFF transition)

Latch Select how to use the software latch.

» Do not use.

» Pulse output (0 to 3)

» High-speed counter (0 to 3)

synduj ydnaiaju) -9
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6

Interrupts

I Specifying to Detect ON or OFF

There are the following two ways to set whether to start the interrupt on OFF transitions or ON transi-
tions in the input.

* PLC Setup: The setting is always updated when the CPU Unit is changed from PROGRAM mode to
RUN mode.

* MSKS(690) instruction: The setting can be changed during operation.

I Using Software Latches

The PV of a pulse output or high-speed counter can be latched when the interrupt input that starts the
interrupt task is received. The latched value is stored in the Auxiliary Area.

. Correspond-
AIED O feqninal ing bit Function IEIRELSE Latched PV storage words
Module No. symbol number
address
0 (on the right) | INOO Cl10 2960.00 Interrupt input 0 | 140 A10145 (upper digits) and
A10144 (lower digits)
INO1 Cl0 2960.01 Interrupt input 1 | 141 A10147 (upper digits) and
A10146 (lower digits)
INO2 CIO 2960.02 Interrupt input 2 | 142 A10149 (upper digits) and
A10148 (lower digits)
INO3 Cl10 2960.03 Interrupt input 3 | 143 A10151 (upper digits) and
A10150 (lower digits)
1 (on the left) | IN10 CIO 2962.00 Interrupt input 4 | 144 A10153 (upper digits) and
A10152 (lower digits)
IN11 ClO 2962.01 Interrupt input 5 | 145 A10155 (upper digits) and
A10154 (lower digits)
IN12 Cl0 2962.02 Interrupt input 6 | 146 A10157 (upper digits) and
A10156 (lower digits)
IN13 Cl0 2962.03 Interrupt input 7 | 147 A10159 (upper digits) and
A10158 (lower digits)

® Application Procedure
Set the terminals to use for interrupts as interrupt inputs.
(1) Select the PV to read.

Set the edge setting in the PLC Setup to specify whether to read the PV on an ON transition
or OFF transition.

(2) Execute the MSKS(690) instruction to enable the interrupt input.
Refer to page 6-11 for the settings for MSKS(690).

@ Additional Information

The power supply must be restarted after the PLC Setup is transferred in order to validate the
software latch settings.
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I Applicable Input Terminals

6 Interrupts

The inputs listed in the following table can be used as interrupt inputs.

The input terminals that are used for interrupt inputs are also used for normal inputs, quick-response
inputs, high-speed counter inputs, and origin search inputs. The same input terminal can be used for
only one of these functions.

For example, if interrupt input 2 is used, normal input 2, the phase Z/reset method for high-speed
counter 1, quick-response input 2, and the origin input signal for pulse output 1 (when performing origin
searches) cannot be used.

Other functions that cannot be used at the same time

Pulse I/O . High- . Origin search
Module | 1e™nal | \yorg | Bits | Function spged Normal Quick- ingputs for
No. symbol counter input: response | tputs 0
puts . pulse outputs
g inputs
inputs to3
0 (onthe | INOO CIO 00 Interrupt | --- Normal Quick- Pulse output 0
right) 2960 input 0 input 0 response origin input sig-
input 0 nal
INO1 01 Interrupt | --- Normal Quick- Pulse output 0
input 1 input 1 response origin proximity
input 1 input signal
INO2 02 Interrupt | Counter 1 Normal Quick- Pulse output 1
input 2 phase Zor |input2 response origin input sig-
reset input input 2 nal
INO3 03 Interrupt | Counter 0 Normal Quick- Pulse output 1
input 3 phase Zor |input3 response origin proximity
reset input input 3 input signal
1 (onthe |IN10 CIO 00 Interrupt | - Normal Quick- Pulse output 2
left) 2962 input 4 input 10 response origin input sig-
input 4 nal
IN11 01 Interrupt | - Normal Quick- Pulse output 2
input 5 input 11 response origin proximity
input 5 input signal
IN12 02 Interrupt | Counter 3 | Normal Quick- Pulse output 3
input 6 phase Zor |input 12 response origin input sig-
reset input input 6 nal
IN13 03 Interrupt | Counter 0 | Normal Quick- Pulse output 3
input 7 phase Zor |input13 response origin proximity
reset input input 7 input signal

CJ2M/CJ3M CPU Unit Pulse 1/0 Module User’s Manual
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6

6-2-5 Wiring

Interrupts

I Connector Pin Assignments

Pulse 1/0 Module No. 0 (on the right)

Pulse 1/0 Module No. 1 (on the left)

Input

Inbut type Termi- type Termi-
puttyp nal Pin | (%) Description P nal Pin | (%) Description
and number and
symbol symbol
number
Interrupt INOO 1 A1 24-VDC input Inter- IN10 1 A1 24-VDC input
input 0 5 A3 |0V rupt 5 A3 |0V
input 4
Interrupt INO1 2 B1 24-VDC input Inter- IN11 2 B1 24-VDC input
input 1 6 B3 [0V rupt 6 B3 |0V
input 5
Interrupt INO2 7 A4 | 24-VDC input Inter- IN12 7 A4 24-VDC input
input 2 1 |A6 [0V rupt 1 [A6 |0V
input 6
Interrupt INO3 8 B4 | 24-VDC input Inter- IN13 8 B4 24-VDC input
input 3 12 B6 |0V rupt 12 B6 oV
input 7

* Terminals numbers on the XW2K-40G-T, XW2R-[140GD-T, XW2D-40G6 Connector-Terminal Block Conversion

Unit.

6-2-6 Creating Ladder Programs

I Writing the Interrupt Task's Ladder Program

Create ladder programs for interrupt tasks 140 to 147, which are executed for the corresponding
interrupt inputs. Right-click the program set as the interrupt task in the CX-Programmer and select
Properties. Select interrupt tasks 140 to 147 in the Task Type Field of the Program Properties Dia-

log Box.

Program Proper
—m| General ]F‘rotection] Comments

Marme:

Task type:

Size:

|NewF'mgram2

|Intarrupt Task 140

-

25 Steps

CJ2M/CJ3M CPU Unit Pulse 1/0 Module User’s Manual



6 Interrupts

I Executing MSKS(690) in a Cyclic Task

Execute the MSKS(690) instruction from the ladder program in a cyclic task to use interrupt inputs.

MSKS(690) has the following two functions and two of this instruction are normally used in combina-
tion.

(1) Specifying whether to detect ON or OFF signals.
(2) Enabling interrupts.
» Enabling interrupt inputs in Direct Mode
» Enabling the interrupt input counter in Increment or Decrement Counting Mode

Execution condition
l l @MSKS | ---- (1) Specifying whether to detect ON or
N OFF signals.
C
@MSKS |~~~ - (2) Enables the interrupt input.
N
C

The MSKS(690) instruction must be executed only once to make the settings, so in general execute
MSKS(690) in just one cycle using the upwardly differentiated variation of the instruction.

The first MSKS(690) instruction can be omitted. If it is omitted, the edge setting that is set in the PLC
Setup will be used.

I Specifying MSKS(690) Operands (N and C)

(1) Specifying Whether to Detect ON or OFF Signals

Operand N Operand C
P': 156 VO | 1o rminal | COrrespond- . Interrupt | Specifying to
%dule symbol ing bit Function task number Interru;_)t identi- dotoct ON or
o. address fier
OFF
0 (on the | INOO CIO 2960.00 Interrupt input 0 | 140 110 #0000: Detect
right) INO1 CI0 2960.01 | Interruptinput 1 | 141 111 ON
INO2 CIO 2960.02 Interrupt input 2 | 142 112
INO3 CIO 2960.03 | Interruptinput3 | 143 13 ZOFOFO 1: Detect
1 (onthe |IN10 CIO 2962.00 Interrupt input 4 | 144 114
left) IN1T1 CI0 2962.01 | Interruptinput5 | 145 115
IN12 CIO 2962.02 Interrupt input 6 | 146 116
IN13 CIO 2962.03 Interrupt input 7 | 147 117

CJ2M/CJ3M CPU Unit Pulse 1/0 Module User’s Manual
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6

Interrupts

(2) Enabling Interrupt Inputs

Pulse I/0O . Correspond- Operand N Operand C
Module el ing bit Function LI C Int t Specifving t
symbol task number | 'Nterrup pecifying to
No. address identifier | detect ON or OFF
0 (on the | INOO Cl10 2960.00 Interrupt input 0 | 140 100 #0000: Enable
right) INO1 Cl02960.01 | Interruptinput 1 | 141 101 :\’/‘Ite(;“;pt (Direct
ode
INO2 Cl0 2960.02 Interrupt input 2 | 142 102 40001: Disable
INO3 ClO 2960.03 Interrupt input 3 | 143 103 interrupt
1 (on the IN10 ClO 2962.00 Interrupt input 4 | 144 104 #0002: Enable
left) IN11 Cl02962.01 | Interruptinput5 | 145 105 interrupt (Counter
- Mode, decrement)
IN12 ClO 2962.02 Interrupt input6 | 146 106
#0003: Enable
IN13 CIO 2962.03 Interrupt input 7 | 147 107 interrupt (Counter
Mode, increment)
Example
(1) Specify detecting ON or OFF input signals.
Cyclic task 1 For ir?t.errupt inpyt 2, spef:ify 112.
Specifies detecting ON signals.
4/ /
ml MSK.§/ /] (2) Enabling interrupts.
#88(2)0 For interrupt input 2, specify 102.
// Enables interrupt in Direct Mode.
MSKS}Z/|
102¢
#0000

1 (8) Input received at INO2.
_| .................

(4) Starting the interrupt task
Interrupt task number 142

END

T

I Reading the PV of an Interrupt Input Counter in Counter Mode
The present value of an interrupt input counter can be read in the following two ways.

* Reading the PV Refreshed at the I/O Refresh — Read from the Auxiliary Area. (Refer to Related
Timing or When the Interrupt Task Is Started Parameters in the Auxiliary Area on page 6-13.)

» Value updated when a ladder program is exe- — Read PV by executing a PRV(881) instruction.
cuted

| Execution condition

@PRV

#0100 [~~~ P: Port specifier, Example: Interrupt input O
#0000 [~———- C: Control Data (to read PV)

D100 — [~~~ D: First Destination Word

15 0
L———p» D100 PV Counter PV that was read
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I Related Parameters in the Auxiliary Area

6 Interrupts

Name Word Function Read/Write Refresh timing
Interrupt Counter | A532 This word is used for interrupt inputs in | Read/Write |« Retained when
0 Counter SV Counter Mode. Set the count value at power is turned
Interrupt Counter | A533 which to start the interrupt task. When ON.

1 Counter SV an interrupt counter (0 to 7) counts the Retained when

Interrupt Counter | A534 specified number of rotations, the inter- operation starts.

2 Counter SV rupt task (140 to 147) will be started.

Interrupt Counter | A535

3 Counter SV

Interrupt Counter | A544

4 Counter SV

Interrupt Counter | A545

5 Counter SV

Interrupt Counter | A546

6 Counter SV

Interrupt Counter | A547

7 Counter SV

Interrupt Counter | A536 These words contain the interrupt Read/Write Cleared when

0 Counter PV counter PVs for interrupt inputs operat- power is turned

Interrupt Counter | A537 ing in Counter Mode. When the counter ON.

1 Counter PV reaches the counter set value in Incre- Cleared when

Interrupt Counter | A538 ment Mode, the PV is automatically operation starts.

2 Counter PV reset to 0. When the counter reaches 0 Refreshed every

in Decrement Mode, the PV is automati-

Interrupt Counter | A539 cally reset to the counter SV. cycle.

3 Counter PV ’ Refreshed when

Interrupt Counter | A548 the interrupt task is

4 Counter PV started.

Interrupt Counter | A549 Refreshed when

5 Counter PV INI(880) instruc-

Interrupt Counter | A550 tion is executed to

6 Counter PV change the PV.

Interrupt Counter | A551 Preset when

7 Counter PV .MSKS((.SQO_)
instruction is exe-
cuted to enable
interrupts.

Interrupt Input 0 | A10144 and | When there is an interrupt input, the PV | Read Cleared when

Latched PV A10145 of the pulse output or the PV of the power is turned

Interrupt Input 1 A10146 and | high-speed counter input is stored. ON.

Latched PV A10147 The PV immediately before the interrupt Refreshed when

Interrupt Input 2 | A10148and | task is started is read and saved. the interrupt task is

Latched PV A10149 Lower four digits: A10144, A10146, started.

Interrupt Input 3 | A10150and | A10148, A10150, A10152, A10154,

Latched PV A10151 A10156, and A10158

Interrupt Input 4 | A10152and | Upper four digits: A10145, A10147,

Latched PV A10153 A10149 A10151, A10153, A10155,

Interrupt Input5 | A10154and | A10157, and A10159

Latched PV A10155

Interrupt Input6 | A10156 and

Latched PV A10157

Interrupt Input 7 | A10158 and

Latched PV A10159
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6 Interrupts

6-2-7 Application Example

In this example, bent parts are detected in a moving workpiece, such as an IC component. When the
sensor input (terminal INO2, address CIO 2960.02) turns ON, the interrupt task is executed.

) ) Sensor input I_I I_I I_I
Sensor input (interrupt) (interrupt input 2) Interrupt task | Interrupt task | Interrupt task
Workpiece Clo 29§0-02 processing processing processing
Sensor input 1
CIO 2960.00

Sensor input 2
CIO 2960.01
Sensor input 3
CIO 2960.03

Reset input
CIO 2960.04

OK output
CIO 2961.00

NG output 1
CIO 2961.01

Sensor input 3 Sensor input 1

Sensor input 2

]

e e

I

l

|
-

T[T HF

NG output 2
CIO 2961.02
NG output 3
CIO 2961.03

NG output 4
CIO 2961.04

. Rt

|

1 PLC Setup

Set IN2 to Interrupt Input in the Interrupt Input and Quick-response Input Detailed Settings Dia-
log Box that is accessed from the I/O Module Tab Page.

Interrupt Input and Quick-response Input Detail ﬁ
mem | Moo | oot | oz ] wo3 | mto | it ] iz
Irput Opersti  (Mormsl Input | Normal input |Interrugt Inp |Mormal Input|Mormal input (MNormal inpat | Mormal Ing
Edge Rizing Rising Fising Rizing Rising Rising Fising
Latch [0 not Use [0 not Uze Do nat Use Lo not Use [0 not U=e Do not Use o not Use
| | |
T Befaiks ok | cancel |
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6 Interrupts

2 Connecting Interrupt Input Terminals

Terminal 2 on 1/0O Module 0 (CIO 2960) is interrupt input INO2.

Interrupt task 142 corresponds to interrupt input 2.

Pulse l/O CJ2M/CJ3M CPU Unit
T

Module
08
_
o O
Connecting Cable -
XW2Z-e@ee@K —
Reset input: —————>» OK output: CIO 2961.00
CI0 2960.04 —> NG output 2: CIO 2961.02
Sensor input (interrupt) CIO 2960.02
Sensor input 1: NG output 4: CIO 2961.04
CIlO 2960.00 —
v L,,_ _
|A1]A2|A3[A4| A5 A6|A7] - \A16 A17|A18]A19]A20]
]B1|Bz|53|T34|Bs|Be|B7\ . B16\B17\B18\B19\Bzo\

S

Sensor input 2 5
CIO 2960.01 NG output 3: CIO 2961.03 g
Sensor input 3: NG output 1: CIO 2961.01 s
€10 2960.03 Connector-Terminal Block Conversion Unit -3_
XW2D-40G6 =

a|dwex3 uoneoyddy /-z-9
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6 Interrupts

Ladder Program Example

Cyclic Task
T EE e
1| P_First_Cycle P
1
' I I MSKS .
: 112 Interrupt input 2 :
: Specifies executing 1
) #0 interrupt when input !
1 turns ON. ,
1 MSKS '
1
1 102 Interrupt input 2 :
: Unmasks the !
' #0 interrupt input. J'
2960.04
| 4 RSET
[ OK output
Reset input 2961.00
RSET
NG output 1
2961.01
RSET
NG output 2
2961.02
RSET NG output 3
2961.03
RSET
NG output 4
2961.04

Interrupt Task 142

296'0.00 2?6'0?1
-1 -1

2960.00

zsieo. 3
I ! SET

Sensor input 1 Sensor input 2 Sensor input 3| 2961.00

4

Sensor input 1

2?60.01

Sensor input 2

2960.03
I

Sensor input 3

2.?60.00

Sensor input 1

2?60.01

4

Sensor input 2

2?60.03

Sensor input 3

6-16

OK output
SET NG output 1
2961.01
SET
NG output 2
2961.02
SET
NG output 3
2961.03
SET
NG output 4
2961.04
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High-speed Counters
I

This section describes the high-speed counter inputs, high-speed counter interrupts,
and the frequency measurement function.

£ B © =Y - 7-2
7-1-1 OVeIVIBW . o 7-2
7-1-2  Application Procedure .. ........ ... .. 7-3
7-1-3  Specifications . . . ... . . e 7-3
7-1-4 PLC Setup ..ot 7-4
T-1-5  WINNG . oo 7-7
7-1-6  Creating Ladder Programs . ... it 7-12
7-2 High-speed Counterlnputs ............. ...t 713
7-2-1 Pulse Input Methods Settings .......... .. .. . . . i 7-13
7-2-2  Counting Mode Settings . ....... ... .. . ... .. 7-14
7-2-3  ResetMethods . ... .. .. 7-16
7-2-4 Readingthe PresentValue ........... ... ... ... . .. ... ... . ... 7-16
7-2-5 Frequency Measurement . ... ... i 7-17
7-2-6  Measuring the Rotational Speed or Total Rotations . .................. 7-18
7-2-7 Reading the Count Direction . ......... ... .. . i 7-19
7-2-8  Temporarily Stopping Input Signal Counting (Gate Function) ............ 7-20
7-3 High-speed Counterinterrupts ................. .. ... 7-21
7-3-1 OVEIVIBW . o 7-21
7-3-2  Present Value Comparison . .............u it 7-25
7-3-3 High-speed Counter Interrupt Instructions . . . ........................ 7-28
7-4 Related Auxiliary AreaWords and Bits ........................... 7-35
7-5 Application Examples .............. .ttt i 7-43
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7 High-speed Counters

7-1 Overview

7-1-1 Overview

High-speed counters are used to measure high-speed pulse input signals that cannot be measured by
counter (CNT) instructions.

® Applications

» Detecting the position or length of a workpiece with an input from an incremental rotary encoder.

» Measuring the speed of a workpiece from its position data using frequency measurement and
rotational speed conversion.

» High-speed processing according to the workpiece’s position data.

The present value of the high-speed counter is stored in the Auxiliary Area and can be used as posi-
tion data. When it reaches preset values, interrupts can be generated. The count can be started and
stopped. Depending on the instruction, the frequency (speed) can be read from the present value of
the high-speed counter.

Changes the PV.

fmmm————— ‘ Read | ¢ Reading PV (from Auxiliary Area or
Encoder E - | Counter » High-speed counter PV using PRV(881) instruction)
- Phases A/B ! input i (stored in Auxiliary Area) * Reading frequency (using PRV
- Increment/decrement pulse input | """ """"" ! * P instruction)
- Reset (phase Z) input High-speed csjnter PRV
Ete. comparison
| Target value | \_//_
Range comparison ﬁ Interrupt task
upper/lower limits

1Setting

« Setting target values or range
uppetr/lower limits, and starting
comparison and specifying the interrupt
task to be started

,_( — CTBL
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7 High-speed Counters

7-1-2  Application Procedure

1 .
C PLC Setup ) .

Enable the required high-speed counters.

Select the required input pulse frequency from the High-
speed Counter Detailed Settings Dialog Box that is
accessed from the 1/0 Module Tab Page of the PLC Setup
using the CX-Programmer. Set the counting mode, reset
method, pulse input mode, and other parameters.

* Input terminals IN02, INO3, INO6 to IN09, IN12, IN13, and
IN16 to IN19 can be used for high-speed counters. High-
speed counters 0 to 3 correspond to these.

Read the PV from the Auxiliary Area or by executing a
PRV(881) instruction.

Execute PRV(881).

Create
ladder
program.

Reading counter
frequencies

Reading counter qu .

7-1-3 Specifications

Item Description

Pulse input method Incremental pulse | Differential Up/down inputs Pulse + direction PN

(counting mode) inputs phase input (4x) inputs o

Input signals Increment pulse Phase A Up pulse Pulse g
- Phase B Down pulse Direction 2
- Phase Z Reset Reset

Frequency and number | 100 kHz, 2 inputs x | 50 kHz, 2 inputs | 100 kHz, 2 inputs 100 kHz, 2 inputs 7

of high-speed counters | 2 /0O Modules x 2 1/0 Modules | x 2 1/0 Modules x 2 1/0 Modules

Counting mode

Linear mode or ring mode

Count value

Ring mode:

Linear mode: 8000 0000 to 7FFF FFFF hex
0000 0000 to FFFF FFFF hex (for increment pulse)

0000 0000 to Max. ring value

High-speed counter PV
storage locations

High-speed counter 0: A271 (upper 4 digits) and A270 (lower 4 digits)
High-speed counter 1: A273 (upper 4 digits) and A272 (lower 4 digits)
High-speed counter 2: A317 (upper 4 digits) and A316 (lower 4 digits)
High-speed counter 3: A319 (upper 4 digits) and A318 (lower 4 digits)
Refreshed during overseeing processing. Use PRV(881) to read the most recent PVs.

Data format: 8 digit hexadecimal

+ Linear mode: 8000 0000 to 7FFF FFFF hex
0000 0000 to FFFF FFFF hex (for increment pulse)

* Ring mode: 0000 0000 to Max. ring value
Control | Target value | Up to 48 target values and corresponding interrupt task numbers can be registered.
method | comparison
Range Com- | Up to 8 or up to 32 ranges can be registered, with a separate upper limit, lower limit,
parison and interrupt task number for each range.

Counter reset method

A531.03) is ON.
» Software reset

* Phase-Z + Software reset
The counter is reset when the phase-Z input goes ON while the Reset Bit (A531.00 to

The counter is reset when the Reset Bit (A531.00 to A531.03) is turned ON.
Operation can be set to stop or continue the comparison operation when the high-
speed counter is reset.

CJ2M/CJ3M CPU Unit Pulse 1/0 Module User’s Manual
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7 High-speed Counters

7-1-4 PLC Setup

Click the 110 Module Tab and then click the Set Button in the High-speed Counter Settings Area. In the
High-speed Counter Detailed Settings Dialog Box, select the input pulse frequency for the Counter set-
ting parameter and set the counting mode, ring counter maximum value, reset method, pulse input
method, and other parameters.

Il
Fil=: Options Help
Startup ] Settings ] Timings ] SI0U Refresh ] Unit Settings ] Serial Part ] Peripheral Service | FINS Protection 140 Module ]
10 Module 1 &locations 140 Module 0 &locations
N0 [Nomal Input 10 INOD [Nomal Input 00
N1 [Momal Irnput 11 INOT Mol Irput 01
IM12 ‘ngh-speed Counter 3 Phaze 2 /Feset IMOZ2 ‘ngh-speed Counter 1 Phaze 2 /FReset
IM13 ‘High-speed Counter 2 Phasze Z/Feset IMO3 ‘High-speed Counter 0 Phase Z/Feset
IN14 Mol Input 14 INO4 Mol Input 04
IN15 [Nomal Input 15 INDS  [Nomal Input 05
IM1E ‘High-speed Counter 3 Differential Phaze & IMOE ‘High-speed Counter 1 Differential Phaze &
IM17 ‘High-speed Counter 3 Differential Phaze B IMO7 ‘High-speed Counter 1 Differential Phaze B
IM1E ‘High-speed Counter 2 Differential Phaze & IMOE ‘High-speed Counter 0 Differential Phaze &
IN13 ‘Highrspeed Counter 2 Differential Phasze B IND3 ‘Highrspeed Counter O Differential Phasze B
auTio ‘Normal Output 06/Pulze Qutput auToo ‘Normal Output 00/Pulze Qutput
ouT1 ‘Normal Output 07 /Pulze Output ouTo ‘Normal Output 01 /Pulze Output
ouTi12 ‘Normal Output 08/Pulze Output ouToz ‘Normal Output 02/Pulze Output
auTi1a ‘Normal Output 09/Pulze Qutput auTog ‘Normal Output 03/Pulze Qutput
ouT14 ‘Normal Cutput 10/P M Output 2 auTo4 ‘Normal Cutput 04/PM Output 0
auTis ‘Normal Clutput 11/Pw M Dutput 3 auTng ‘Normal Output 05/ Output 1
Harmal Input Operation Interrupt Inputs and High-speed Caunters Pulze Outputs and
Input Time Constant Guick-responze [nputs Origin Searches
detaul{Bms) i Set | Set Set | Help
CIZM-CPU3S  |Offline

High-speed Counter Detailed Settings x|

ltem | High-speed Counter 0 | High-speed Counter 1 | Higt

Counter Setting It Pulse Freguency (B0kHZ max.)  |Input Pulse Freguency (B0kHz max.) Inpaut |

Counting Mode *Linear Maode *Linear Maode *Lines
Ring Counter Max. Walue o a a

Feszet Method *Phase L + Software Reset *Phaze Z + Software Reset *Phaz

Comparing After Counter *=top *=top *=top

Pulze Input Mode *Differential Phasze *Differential Phaze *Diffe

| | 2

Default settings are indicated by asterisks. Copy High-zpeed
Counter 5 eftings Defauls | Help |
Capy | ak. | Cancel |
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7 High-speed Counters

High-speed Counter Detailed Settings

Item Setting
Use high Counter setting Select one of the following.
speed + Do not use
gounterO to * Input pulse frequency (60 kHz max.)*

* Input pulse frequency (100 kHz max.)*
* The frequency of the noise filter will change.

Counting Mode Select one of the following.
* Linear mode
* Ring mode
Ring Counter If a ring counter is selected, set the maximum ring count to between 0 and
Max. Value 4,294,967,295 decimal. (The ring counter maximum value will be
4,294,967,295 if O is set.)
Reset Method Select one of the following.

» Z phase, software reset
+ Software reset

Comparing After | Select one of the following.
Counter Reset . Stop

» Continue

Pulse Input Mode | Select one of the following.
+ Differential Phase

* Pulse + Direction

» Up/Down pulse

* Increment pulse

Note The power supply must be restarted after the PLC Setup is transferred in order to enable the high-speed
counter settings.

MBIAIBAD |-/

N

dnes O1d -1-L
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7 High-speed Counters

I Determining High-speed Counters

® Applicable Input Terminals
Terminals that can be used as high-speed counter inputs are shown in the following table.

The terminals that are used for high-speed counter inputs are also used for normal inputs, quick-
response inputs, interrupt inputs, and origin searches. The same input terminal can be used for only
one of these functions.

For example, if high-speed counter 1 is used, interrupt input 2, normal input 2, normal input 6, nor-
mal input 7, quick-response input 2, and origin input signal for pulse output 1 (when performing ori-
gin searches) cannot be used.

High-speed counter pulse input mode Other functions that cztair::t be used at the same
Pulse . Origin
IO Mod- | Terminal | oy | Bits Quick- search
symbol Differen- Pulse + Increment Interrupt | Normal
ule No. tial phase direction SpEc ulse inputs inputs response (L1 {7ty
P P P P inputs pulse out-
puts 0 to 3
0 (onthe INO2 ClO 02 | High-speed | High-speed | High-speed High-speed Interrupt Normal Quick- Pulse output
right) 2960 counter 1 counter 1 counter 1 counter 1 input 2 input 2 response 1 origin input
phase Z reset reset reset input 2 signal
INO3 03 High-speed | High-speed | High-speed High-speed Interrupt Normal Quick- Pulse output
counter 0 counter 0 counter 0 counter 0 input 3 input 3 response | 1 origin prox-
phase Z reset reset reset input 3 imity input
signal
INO6 06 | High-speed | High-speed | High-speed High-speed Normal -
counter 1 counter 1 counter 1 counter 1 input 6
phase A count increment count
INO7 07 High-speed | High-speed | High-speed | Normalinput - Normal - -
counter 1 counter 1 counter 1 7 input 7
phase B direction decrement
INO8 08 High-speed | High-speed | High-speed High-speed Normal -
counter 0 counter 0 counter 0 counter 0 input 8
phase A count increment count
INO9 09 High-speed | High-speed | High-speed | Normal input Normal -
counter 0 counter 0 counter 0 9 input 9
phase B direction decrement
1 (onthe IN12 CIO 02 High-speed | High-speed | High-speed High-speed Interrupt Normal Quick- Pulse output
left) 2962 counter 3 counter 3 counter 3 counter 3 input 6 input 12 response | 3origininput
phase Z reset reset reset input 6 signal
IN13 03 High-speed | High-speed | High-speed High-speed Interrupt Normal Quick- Pulse output
counter 2 counter 2 counter 2 counter 2 input 7 input 13 response | 3 origin prox-
phase Z reset reset reset input 7 imity input
signal
IN16 06 High-speed | High-speed | High-speed High-speed Normal -
counter 3 counter 3 counter 3 counter 3 input 16
phase A count increment count
IN17 o7 High-speed | High-speed | High-speed | Normal input - Normal - -
counter 3 counter 3 counter 3 17 input 17
phase B direction decrement
IN18 08 High-speed | High-speed | High-speed High-speed - Normal -
counter 2 counter 2 counter 2 counter 2 input 18
phase A count increment count
IN19 09 | High-speed | High-speed | High-speed | Normalinput -— Normal — —
counter 2 counter 2 counter 2 19 input 19
phase B direction decrement
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7 High-speed Counters

7-1-5 Wiring

I Connector Pin Assignments

® Phase Inputs

Pulse I/0O Module No. 0 (on the right) Pulse I/0 Module No. 1 (on the left)
Input type | Terminal . . Description*2 Input type | Terminal . . Description*2
Pin () Pin ()
and number | symbol oC LD and number | symbol oC LD
High-speed INO8 25 A13 Phase-A | --- High-speed | IN18 25 A13 Phase-A | ---
counter 0 input 24 V counter 2 input 24 V
27 A14 - Phase-A 27 A14 - Phase-A
LD+ LD+
29 A15 Phase-A | Phase-A 29 A15 Phase-A Phase-A
input0V | LD- inputOV | LD-
INO9 26 B13 Phase-B | --- IN19 26 B13 Phase-B | ---
input 24 V input 24 V
28 B14 Phase-B 28 B14 Phase-B
LD+ LD+
30 B15 Phase-B | Phase-B 30 B15 Phase-B Phase-B
oV LD- ov LD-
INO3 8 B4 Phase-Z | --- IN13 8 B4 Phase-Z | ---
input 24 V input 24 V
10 B5 - Phase-Z 10 B5 - Phase-Z
LD+ LD+ N
12 B6 Phase-Z Phase-Z 12 B6 Phase-Z Phase-Z (o}
inputov | LD- input 0V | LD >
High-speed INO6 19 A10 Phase-A | --- High-speed | IN16 19 A10 Phase-A | --- %‘
counter 1 input 24 V counter 3 input 24 V g
21 A11 --- Phase-A 21 A11 Phase-A
LD+ LD+ 7
23 A12 Phase-A | Phase-A 23 A12 Phase-A Phase-A
inputOV | LD- inputOV | LD-
INO7 20 B10 Phase-B | --- IN17 20 B10 Phase-B | --- -
input 24 V input 24 V +\
22 B11 Phase-B 22 B11 Phase-B @
LD+ LD+ =
24 B12 Phase-B | Phase-B 24 B12 Phase-B Phase-B 3
inputOV | LD- inputOV | LD-
INO2 7 A4 Phase-Z | --- IN12 7 A4 Phase-Z | ---
input 24 V input 24 V
9 A5 - Phase-Z 9 A5 - Phase-Z
LD+ LD+
11 A6 Phase-Z Phase-Z 11 A6 Phase-Z Phase-Z
inputOV | LD- inputOV | LD-

*1  Terminals numbers on the XW2K-40G-T, XW2R-[140GD-T, XW2D-40G6 Connector-Terminal Block Conversion Unit.

*2 OC: Use these connections for a device with open-collector outputs. LD: Use these connections for a device with line-
driver outputs.
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7 High-speed Counters

® Pulse + Direction Inputs

Pulse I/0 Module No. 0 (on the right)

Pulse /0 Module No. 1 (on the left)

Input type | Terminal | _. . Description*2 Input type | Terminal . . Description*2
Pin | (") Pin | (1)
and number | symbol oC LD and number | symbol oC LD
High-speed INO8 25 A13 | Counter - High-speed IN18 25 A13 | Counter -
counter 0 input 24 V counter 2 input 24 V
27 A14 | --- Count input 27 A14 | - Count
LD+ input LD+
29 A15 | Counter Count input 29 A15 | Counter Count
input0 vV LD- input 0 V input LD-
INO9 26 B13 | Direction - IN19 26 B13 | Direction -
input 24 V input 24 V
28 B14 | --- Direction 28 B14 | --- Direction
input LD+ input LD+
30 B15 | Direction Direction 30 B15 | Direction Direction
input0 vV input LD- input 0 V input LD—-
INO3 8 B4 Reset input | --- IN13 8 B4 Reset -—-
24V input 24 V
10 B5 - Reset input 10 B5 -—- Reset
LD+ input LD+
12 B6 Reset input | Reset input 12 B6 Reset Reset
oV LD- input 0 V input LD—-
High-speed INO6 19 A10 | Counter - High-speed IN16 19 A10 | Counter -
counter 1 input 24 V counter 3 input 24 V
21 A1l | - Count input 21 A1l | - Count
LD+ input LD+
23 A12 | Counter Count input 23 A12 | Counter Count
input0 vV LD- input 0 vV input LD—-
INO7 20 B10 | Direction - IN17 20 B10 | Direction -
input 24 V input 24 V
22 B11 | - Direction 22 B11 | --- Direction
input LD+ input LD+
24 B12 | Direction Direction 24 B12 | Direction Direction
input0 vV input LD- input 0 V input LD-
INO2 7 A4 Reset input | --- IN12 7 A4 Reset -
24V input 24 V
9 A5 - Reset input 9 A5 | - Reset
LD+ input LD+
11 A6 Reset input | Reset input 11 A6 Reset Reset
oV LD- input 0 V input LD-

*1  Terminals numbers on the XW2K-40G-T, XW2R-[140GD-T, XW2D-40G6 Connector-Terminal Block Conversion Unit.

*2 0OC: Use these connections for a device with open-collector outputs. LD: Use these connections for a device with line-
driver outputs.
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® Up/Down Pulse Inputs

7 High-speed Counters

Pulse I/0 Module No. 0 (on the right)

Pulse I/0O Module No. 1 (on the left)

Input type | Terminal | _. . Description”2 Input type | Terminal | _. o Description*2
Pin | (1) Pin | (1)
and number | symbol oC LD and number | symbol oC LD
High-speed INO8 25 A13 | Upinput - High-speed IN18 25 A13 | Up input ---
counter 0 24V counter 2 24V
27 A14 | - Up input 27 A14 | --- Up input
LD+ LD+
29 A15 | Up input Up input 29 A15 | Up input Up input
oV LD- oV LD-
INO9 26 B13 | Down input | --- IN19 26 B13 | Down -
24V input 24 V
28 B14 | --- Down input 28 B14 | --- Down
LD+ input LD+
30 B15 | Down input | Down input 30 B15 | Down Down
oV LD- input0 vV input LD—
INO3 8 B4 Reset input | --- IN13 8 B4 Reset -
24V input 24 V
10 B5 - Reset input 10 B5 -—- Reset
LD+ input LD+
12 B6 Reset input | Reset input 12 B6 Reset Reset
oV LD- input0 VvV input LD-
High-speed INO6 19 A10 | Up input - High-speed IN16 19 A10 | Up input -
counter 1 24V counter 3 24V
21 A1l | - Up input 21 A1l | - Up input
LD+ LD+
23 A12 | Up input Up input 23 A12 | Upinput Up input ~
oV LD- oV LD- =
INO7 20 B10 | Down input | --- IN17 20 B10 | Down - 9
24V input 24 V 3
22 B |- Down input 22 | BM |- Down g
LD+ input LD+
24 B12 | Down input | Down input 24 B12 | Down Down
oV LD- input0V | input LD- 7
INO2 7 A4 Reset input | --- IN12 7 A4 Reset ---
24V input 24 V
9 A5 - Reset input 9 A5 | - Reset ~
LD+ input LD+ &
11 A6 Reset input | Reset input 11 A6 Reset Reset =
oV LD- input 0 vV input LD- g:
«Q

*1  Terminals numbers on the XW2K-40G-T, XW2R-[140GD-T, XW2D-40G6 Connector-Terminal Block Conversion Unit.

*2 OC: Use these connections for a device with open-collector outputs. LD: Use these connections for a device with line-
driver outputs.
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7 High-speed Counters

® Increment Pulse Input

Pulse I/0 Module No. 0 (on the right)

Pulse /0 Module No. 1 (on the left)

Input type | Terminal | _. . Description*2 Input type | Terminal . . Description*2
Pin | (") Pin | (1)
and number | symbol oC LD and number | symbol oC LD
High-speed INO8 25 A13 | Increment - High-speed IN18 25 A13 | Increment | ---
counter 0 input 24 V counter 2 input 24 V
27 A14 | --- Increment 27 A14 | - Increment
input LD+ input LD+
29 A15 | Increment Increment 29 A15 | Increment | Increment
input0 vV input LD— input 0 V input LD-
INO3 8 B4 Reset input | --- IN13 8 B4 Reset -
24V input 24 V
10 B5 - Reset input 10 B5 -—- Reset
LD+ input LD+
12 B6 Reset input | Reset input 12 B6 Reset Reset
oV LD- input 0 V input LD—-
High-speed INO6 19 A10 | Increment - High-speed IN16 19 A10 | Increment | ---
counter 1 input 24 V counter 3 input 24 V
21 A1l | - Increment 21 A1l | - Increment
input LD+ input LD+
23 A12 | Increment Increment 23 A12 | Increment | Increment
input0 vV input LD- input 0 V input LD—
INO2 7 A4 Reset input | --- IN12 7 A4 Reset -
24V input 24 V
9 A5 - Reset input 9 A5 - Reset
LD+ input LD+
11 A6 Reset input | Reset input 11 A6 Reset Reset
oV LD- input 0 V input LD—

*1  Terminals numbers on the XW2K-40G-T, XW2R-[140GD-T, XW2D-40G6 Connector-Terminal Block Conversion Unit.

*2 0OC: Use these connections for a device with open-collector outputs. LD: Use these connections for a device with line-
driver outputs.
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7 High-speed Counters

I Wiring Example

The following example shows the connections of an encoder with phase-A, phase-B, and phase-Z
inputs to high-speed counter 0.

Using a 24-VDC Open-collector Encoder

Pulse 1/0 Module
Differential Phase Input Mode
@\ (High-speed counter 0: Phase A 24 V)
@ (High-speed counter 0: Phase-A 0 V)

Black Phase-A

Encoder
(power supply: 24 VDC) ¢—(20) (High-speed counter 0: Phase-B 24 V)
White Phase-B . .
@ (High-speed counter 0: Phase B 0 V)
= Orange Phase-2 (8) (High-speed counter 0: Phase-Z 24 V)
@ (High-speed counter 0: Phase Z 0 V)
Example: Brown +Vcc
E6B2-CWZ6C p

NPN open-collector output \ Blue 0 V(CQM)

24-VDC Power Supply
ov
+24V

(Do not use the same 1/O power supply as other equipment.)

Power provided S5y Power
Encoder ¢ ¥ é_ 24V ov
——O0—0
Shielded twisted-pair cable Pulse I/O Module
7 25]

Al hd
IR
AAVA

Phase A |A
-—

PhaseB |B 4 \><
- ANIRE 3
+ )
Phasez |z

A

L
X
MBIAIBAD |-/

A
!

N

0o

A
VWY

=

=

—

e
P
~

—o2 (X 5O (D [O
AA
\AAS
< <
= =
= =
e
e
PHp
N

A

Bulipy G-1-2
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High-speed Counters

Encoders with Line Driver Outputs (Conforming to AM26LS31)

Black

Encoder White

Pulse 1/0 Module

Differential Phase Input Mode
High-speed counter 0: Phase-A load +)

(High-speed counter 0: Phase-A load - )

White
striped

|
Example: os;figz
E6B2-CWZ1X

Line driver outputs

8) (High-speed counter 0: Phase-B load +)

High-speed counter 0: Phase-B load - )
(High-speed counter 0: Phase-Z load +)

+5V

oV

(Do not use the same 1/0O power supply as other equipment.)

Power supply

Shielded twisted-pair cable

Pulse I/0O Module

Encoder vy
A+
5
B+
=i
Z+
Z-

7-1-6 Creating Ladder Programs

7-12

Execution

Program

Reference

Generating interrupts for the
high-speed counter PV (num-
ber of pulses) and perform
high-speed processing.

Specify interrupt tasks with CTBL(882)
instructions.

7-3 High-speed
Counter Interrupts

Reading the high-speed
counter PV (number of
pulses).

Read the high-speed counter PV from
the Auxiliary Area or using the
PRV(881) instruction and convert it to
position or length data using instruc-
tions or measure the length using
comparison instructions such as =, <,
and >.

7-2-4 Reading the
Present Value

Reading the high-speed
counter frequency (speed).

Execute a PRV(881) instruction.

7-2-5 Frequency
Measurement

Reading the rotational speed
or total number of pulses from
the high-speed counter input

Execute a PRV2(883) instruction.

7-2-6 Measuring the
Rotational Speed or
Total Rotations

Changing or reading the PV of
the high-speed counter when
an interrupt input occurs

Use the software latch to write the PV
of the high-speed counter just before
the interrupt task is executed to the
Auxiliary Area.

Using Software
Latches on page 6-8

Reading the direction of the
high-speed counter

Read the high-speed counter direction
from the Auxiliary Area or by execut-
ing the PRV(881) instruction to read
status.

7-2-7 Reading the
Count Direction
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7 High-speed Counters

7-2 High-speed Counter Inputs

7-2-1 Pulse Input Methods Settings

There are four pulse input methods for high-speed counters.
* Increment pulse input
« Differential phase inputs (4x)
» Up/down pulse inputs
* Pulse + direction inputs

I Increment Pulse Input

The increment pulse input method counts signals on a single-phase pulse input. Only incrementing
the count is possible in this mode.

Conditions for Incrementing/Dec-
rementing the Count

2T 1 e e e A e e 1 O O Y O ST S

OFF—ON| Incremented

ON No change

ON—OFF| No change
OFF No change

|D|1|2|3|4|5|6|7| 8 |9|10|11|12|13|14|15|16‘

- Only rising edges are counted.

I Differential Phase Inputs (4x)

The differential phase input method uses two phase signals (phase A and phase B) and incre-
ments/decrements the count according to the status of Differential Phase (4x).

Conditions for Incrementing/Decre-
menting the Count

| Phase A |Phase B | Count value

prasen—] Y1 L] A I N A B ) e e
K| T A ON OFF—ON | Incremented

fF TLM ON-OFF | ON Incremented

synduj J8junog paads-ybiH z-2

N

Phase B
OFF ON—OFF | Incremented
«a | 0 [1]2[s]4]s]e]7[e[oftdir] 12 [r1fido]s]7[6]s[4[s[2] 1 [2[s]4[s]6]7]e] 8ELON ZLHON gzzzgz::g
ON ON—OFF | Decremented
ON-OFF | OFF Decremented

I Up/Down Pulse Inputs

The up/down pulse input method uses two signals, an increment pulse and a decrement pulse.

Conditions for Incrementing/Decrement-
ing the Count

Up pulse MI_T—I_T—I_T—' Down pulse | Uppulse | Count value
m OFF—ON OFF Decremented
ON OFF—ON Incremented

sBumes spouiely induj esind 1-z-2

Down pulse
ON—OFF ON No change
|0|1|2|3|4|5|6|7|8|7|6|5|4|3|2|1|0| OFF ON—OFF No change
OFF OFF—ON Incremented
OFF—ON ON Decremented
ON ON—OFF No change
ON—OFF OFF No change

- The count is incremented for each increment
pulse and decremented for each decrement
pulse.

- Only rising edges are counted.

CJ2M/CJ3M CPU Unit Pulse I/0 Module User’s Manual 7-13



7 High-speed Counters

I Pulse + Direction Inputs

The pulse + direction input method uses a direction signal and a pulse signal. The count is incre-
mented or decremented depending on the status (ON or OFF) of the direction signal.

Conditions for Incrementing/Decre-
menting the Count

Direction | OFF—ON | OFF No change
ON OFF—ON | Incremented

ON—OFF | ON No change

|°|1|2|3|4|5|6|7|5|7|6|5|4|3|2|1|0| OFF ON_OFF | No change
OFF OFF—ON | Decremented

OFF—-ON | ON No change

ON ON-OFF [ No change

ON—OFF | OFF No change

- The count is incremented when the
direction signal is ON and
decremented when it is OFF.

- Only rising edges are counted.

@ Additional Information

The count of a high-speed counter can be monitored to see if it is currently being incremented or
decremented. The count direction can be read from the Auxiliary Area. The count in the current
cycle is compared with the count in the previous cycle to determine if it is being incremented or

decremented.
The results are reflected in the High-speed Counter Count Direction Flags.
Pulse 1/0 Module High-speed counter Address of High-speed

No. gh-sp Counter Count Direction Flag

0 (on the right) High-speed counter 0 A274.10

High-speed counter 1 A275.10

1 (on the left) High-speed counter 2 A320.10

High-speed counter 3 A321.10

The counter direction can also be monitored by using the PRV(881) instruction to read counter
status.

7-2-2 Counting Mode Settings

The following counting modes can be selected for high-speed counters: Linear Mode, which counts in a
fixed range, and Ring Mode, which counts in a set range to a specified maximum value.

I Linear Mode

Input pulses can be counted in the range between the lower limit and upper limit values. If the pulse
count goes beyond the lower/upper limit, an underflow/overflow will occur and counting will stop.

¢ Increment Mode

0 4294967295
(000000 hex) (FFFlFFFFF hex)
[
PV overflow

* Up/Down Mode

-2147483648 0 +2147483647
(80000000 hex) (000000(|J0 hex) (7FFFF||:FF hex)
-—] I [
PV underflow PV overflow
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I Ring Mode

7 High-speed Counters

Input pulses are counted in a loop within the set range.
+ If the count is incremented from the maximum ring count, the count will be reset to 0 automatically
and incrementing will continue.
+ If the count is decremented from 0, the count will be set to the maximum ring count automatically and
decrementing will continue.

Consequently, underflows and overflows cannot occur when Ring Mode is used.

Count value o

2%1

Maximum ring
count

v

® Ring Counter Maximum Value

The maximum value of the counting range for the input pulses can be set in the PLC Setup or by
executing the INI(880) instruction to change the maximum ring count.

The maximum ring count can be set to any value between 0000 0001 and FFFF FFFF hex (1 to
4,294,967,295 decimal).

The values that are set will be stored in the following words.

Pulse I/O Module No.

Set value

Auxiliary Area words

0 (on the right)

High-speed Counter 0 Ring Counter
Maximum Value

A10137 (upper digits) and A10136
(lower digits)

High-speed Counter 1 Ring Counter
Maximum Value

A10139 (upper digits) and A10138
(lower digits)

1 (on the left)

High-speed Counter 2 Ring Counter
Maximum Value

A10141 (upper digits) and A10140
(lower digits)

High-speed Counter 3 Ring Counter
Maximum Value

A10143 (upper digits) and A10142
(lower digits)

El Precautions for Correct Use

» There are no negative values in Ring Mode.

+ If the maximum ring count is set to 0, the counter will operate with a ring counter maximum
value of FFFF FFFF hex.

» The ring counter maximum value cannot be changed while the comparison operation is in

progress.

+ If a value that exceeds the ring counter maximum value is registered in the comparison table,
the comparison operation will not started.

* When the ring counter maximum value is changed, the PV of the high-speed counter will be

cleared to O.

% Additional Information

If necessary, execute the INI(880) instruction to change the ring counter maximum value.
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7 High-speed Counters

7-2-3 Reset Methods

Setting a high-speed counter's PV to 0 is called resetting.
There are two reset methods.

» Phase-Z Signal + Software Reset

+ Software Reset

I Phase-Z Signal + Software Reset

The high-speed counter's PV is reset when the phase-Z signal (reset input) turns ON while the corre-
sponding High-speed Counter Reset Bit (A531.00 to A531.03) is ON.

The CPU Unit recognizes the ON status of the High-speed Counter Reset Bit only at the beginning of
the PLC cycle during the overseeing processes. Consequently, when the Reset Bit is turned ON in the
ladder program, the phase-Z signal does not become effective until the next PLC cycle.

One cycle
4

Phase Z

Resetbit |

s

PV not Reset Reset Reset Not reset Reset
reset

I Software Reset

The high-speed counter's PV is reset when the corresponding High-speed Counter Reset Bit (A531.00
to A531.03) turns ON.

The CPU Unit recognizes the OFF-to-ON transition of the High-speed Counter Reset Bit only at the
beginning of the PLC cycle during the overseeing processes. Reset processing is performed at the
same time. The OFF-to-ON transition will not be recognized if the Reset Bit turns OFF again within the
same cycle.

One cycle

!

Reset Not reset Not reset Not reset

Reset Bit

@ Additional Information

The comparison operation can be set to stop or continue when a high-speed counter is reset.
This enables applications where the comparison operation can be restarted from a counter PV of
0 when the counter is reset.

7-2-4 Reading the Present Value

7-16

The present value of a high-speed counter can be read in the following three ways.

* Value refreshed at the I/O refresh timing  — Read PV from Auxiliary Area.

» Value updated when a ladder program is executed — Read PV by executing a PRV(881)
instruction.

* PV when an interrupt input occurs — Use the software latch and read the

value from the Auxiliary Area.
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7 High-speed Counters

] Reading the PV Refreshed at the I/0 Refresh Timing

The PV that is stored in the following words can be read using the MOVL(498) instruction or other
instructions.

Pulse I/O
Module No.

0 (on the right) | High-speed counter 0 A271 (upper digits) and A270 (lower digits)
High-speed counter 1 A273 (upper digits) and A272 (lower digits)
1 (on the left) High-speed counter 2 A317 (upper digits) and A316 (lower digits)
High-speed counter 3 A319 (upper digits) and A318 (lower digits)

Read PV Auxiliary Area words

I Reading the Value When a Ladder Program is Executed

® Reading the High-speed Counter PV with a PRV(881) Instruction

Execution condition

Ii @PRV
#0010 [~~~ P: Port specifier, Example: High-speed counter input 0
#0000 [~--~ C: Control Data (to read PV)
D100 =~~~ D: First Destination Word

15 0

» D100|PV data lower bytes High-speed counter PV that was read
D101 |PV data upper bytes

synduj J8junog paads-ybiH z-2

I Reading the PV When there Is an Interrupt Input

N

LPV(893) reads the PV of the high-speed counter each time an interrupt input occurs and stores the
value in the Auxiliary Area.

It reads the PV immediately before the interrupt task is started. LPV(893) reads the PV more in real-
time than starting an interrupt task and using the PRV(881) instruction to read the PV.

Refer to Using Software Latches on page 6-8.

7-2-5 Frequency Measurement

Juswalinsesy\ Aousnbalq G-z-/

I Overview

This function measures the frequency of the high-speed counter (input pulses.)

The input pulse frequency can be read by executing the PRV(881) instruction. The measured frequency
is output in 8-digit hexadecimal and expressed in Hz. The frequency measurement function can be used
with high-speed counter 0 only.

The frequency can be measured while a high-speed counter 0 comparison operation is in progress.
Frequency measurement can be performed at the same time as functions such as the high-speed
counter and pulse output without affecting the performance of those functions.
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7 High-speed Counters

® Reading the High-speed Counter Frequency with a PRV(881) Instruction

Execution condition

Ii @PRV
#0010 [~~~ P: Port specifier (always high-speed counter input 0)
#0013 [---- C: Control data for reading frequency (10-ms sampling)
D100 [~~~ D: First destination word

15 0
- D100| Present frequency
data lower bytes

Present frequency
D101 data upper bytes

High-speed counter frequency that was read

|E| Precautions for Correct Use

The frequency measurement function can be used with high-speed counter 0 only.

® Specifications

Item Description
Number of frequency 1 input (high-speed counter 0 only)
measurement inputs
Frequency measure- Differential phase input: 0 to 50 kHz*
ment range All other input modes: 0 to 100 kHz*
Measurement method Execution of the PRV(881) instruction
Stored data | Unit Hz
Output Differential phase input: 0000 0000 to 0003 0D40 hex
data range | All other input modes: 0000 0000 to 0001 86A0 hex

* If the frequency exceeds the maximum value, the maximum value will be stored.

7-2-6 Measuring the Rotational Speed or Total Rotations

7-18

The rotational speed (rotations) or the total number of rotations can be measured.

* Measuring the Rotational Speed
The speed in r/min is calculated from the pulse frequency and the set number of pulses per rotation.
Execute the PRV2(883) instruction and specify converting the frequency to a rotational speed.

* Measuring the Total Rotations
The total number of rotations is calculated from the counter's PV and the set number of pulses per
rotation. Execute the PRV2(883) instruction and specify converting the counter's PV to the total num-
ber of revolutions.

® PRV2(883) (PULSE FREQUENCY CONVERT) Instruction
* Measuring the Rotational Speed

Execution condition

4' Ii @PRV2 C1: Control data, Example: Rotational speed r/min,
#0000 [ ~°7° converting frequency to rotational speed
#03E8 [~~~ C2: Pulses per revolution, Example: 1,000 pulses (03E8 hex)
D100 [~~~ D: First destination word

Conversion result
_> D1 00 (lower word)
Conversion result
D101 (upper word)

Rotational speed that was read (r/min)
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7 High-speed Counters

» Measuring Total Number of Revolutions

Execution condition

@PRV2

#0001 [~~~ C1: Control data, Example: Converting counter PV to total number of revolutions
#03E8 [ -~~~ C2: Pulses per revolution, Example: 1,000 pulses (03E8 hex)

D100 =~~~ D: First destination word

Conversion result

_> D100 (lower word)

Conversion result
D101 (upper word)

Total number of revolutions that was read (r/min)

El Precautions for Correct Use

Measuring the rotational speed or total number of revolutions can be performed with high-speed
counter 0 only.

7-2-7 Reading the Count Direction

The count direction of a high-speed counter that was stored during the 1/O refresh can be read from the
Auxiliary Area.

synduj J8junog paads-ybiH z-2

I Reading the PV Refreshed at the I/O Refresh Timing

The PV that is stored in the following words can be read using the MOVL(498) instruction or other

N

instructions. 3
M':;:’Izre"'&. Read value Auxiliary Area bit %

0 (on the right) High-speed Counter 0 Count A274.10 OFF: Decrementing ng)-

Direction ON: Incrementing c;

High-speed Counter 1 Count A275.10 g

Direction )

1 (on the left) High-speed Counter 2 Count A320.10 %

Direction 3

High-speed Counter 3 Count A321.10 %

Direction >
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7 High-speed Counters

I Reading the Value from the Ladder Program

® Reading the High-speed Counter Status with a PRV(881) Instruction

Execution condition

4' Ii @PRV
#0010 [ =~~~ P: Port specifier, Example: High-speed counter input 0
#0001 [~~~ C: Control data for reading status
D100 — [~~~ D: First destination word (for status)
15 0
L p10o|o|ololo[o[o]o]o|o]o]o]o]o] | | |

Comparison operation
OFF: Stopped.
ON: Being executed.

PV overflow/underflow
OFF: Normal
ON: Overflow or underflow

Count direction
OFF: Decrementing
ON: Incrementing

7-2-8 Temporarily Stopping Input Signal Counting (Gate Function)

If a Gate Bit (A531.08 to A531.11) of a high-speed counter 0 to 3 is turned ON, the high-speed
counter will not count even if pulse inputs are received and the counter PV will be maintained at its
current value. When the Gate Bit of the high-speed counter is turned OFF again, the high-speed
counter will resume counting and the counter PV will be refreshed.

|E| Precautions for Correct Use

The Gate Bit will be disabled if the high-speed counter reset method is set to a phase-Z signal +
software reset and the Reset Bit is ON (i.e., waiting for the phase-Z input to reset the counter
PV.)

@ Additional Information

Even if a Gate Bit is ON, the INI(880) instruction can be used to change the PV or execute a soft-
ware reset.
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7 High-speed Counters

7-3 High-speed Counter Interrupts

7-3-1 Overview

A high-speed counter interrupt counts input pulses with the high-speed counter and executes an inter-
rupt task when the count reaches the preset value or falls within a preset range (target-value or range
comparison). An interrupt task between 0 and 255 can be allocated with the CTBL(882) instruction.

Pulse 1/0 CJ2M/CJ3M CPU Unit

O O

Module \]H—J -

Connecting Cable

[

i' Connector-Terminal

I-H-I-H-I-H-H-I-H-H-I-H-H Block Conversion Unit
Rotary Encoder ':IEI_I

® Target Value Comparison

Present value Present value matches set target value

r

( ) Time
Interrupt task

Cyclic task
(ladder program)

Interrupt occurs. Ladder program

—
Cycle P E—— END
\/—

END
I/O refresh

—J

® Range Comparison

R

Cyclic task
(ladder program)

END Condition met.

Range comparison  i———)i{ Ladder program
executed. —

1/O refresh END

— —

Cycle Interrupt task
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7 High-speed Counters

Target value comparison

Range Comparison

The specified interrupt task can be started as soon as the
present value of the high-speed counter matches a target
value.

A comparison is made once every cycle and the specified
interrupt program can be started when the present value of
the high-speed counter enters or leaves a set range.

Instruction
execution
condition

-
A

CTdL instruction executed
High-speed
High-speed
counter PV

Target value 1

Target value 2
0

Time

Interrupted| Cyclic task
rocessin
"y

Interrupt task
rocessin

Counting enabled

Cyclic task ‘
rocessin |

Interrupted Cyclic task

rocessin

' N

Interrupt task
rocessin

* Executing the Interrupt Task When Entering the Range

Instruction
input
condition

-
A

CTBL inst}uction executed

High-speed
A

A Time

Cyclic task
|_proces:

High-speed
counter PV

Target value {
range

Cyclic task
rocessin

Counting enabled
Interrupt task

Cyclic task ‘
rocessin |
processing

» Executing the Interrupt Task When Leaving the Range

|
-~
CTBL instruction executed
High-speed
counter

Interrupt task

Instruction
input
condition

High-speed
counter PV

Target range {

A Time

[ Cyclic task
rocessin

Counting enabled
Cyclic task
rocessin 4
Interrupt task

|processin

Cyclic task
rocessin

Interrupt task|

7-22

CJ2M/CJ3M CPU Unit Pulse 1/0 Module User’s Manual



7 High-speed Counters

I Application Procedure

1 » Set the operation of the high-speed counters.

C PLC Setup ) » Select the required input pulse frequency from
the High-speed Counter Detailed Settings Dialog
Box that is accessed from the 1/O Module Tab
Page of the PLC Setup using the CX-Program-
mer. Set the counting mode, reset method, pulse
input mode, and other parameters.

* Input terminals IN02, INO3, INO6 to IN09, IN12,
IN13, and IN16 to IN19 can be used for high-
speed counters. These correspond to high-speed
counters 0 to 3.

» Write a program for interrupt tasks 0 to 255.

Interrupt task » Set the comparison values for the high-speed
counter and the interrupt tasks (0 to 255) to be

g;eda(:f Execution of CTBL and started using the CTBL(882) instruction.
program. | INI Instructions for « Start the comparison using the INI(880) instruc-
’ Cyclic Task tion. The comparison can be started simultane-

ously when registering the comparison values
using the CTBL(882) instruction.

® High-speed Counter Interrupts Settings

s)dnuiajuj 433unoy paads-ybiH ¢-/

Pulse 1/10 1/0 Module Tab Page in PLC Instruc- | CTBL port Interrupt task
Module No. Setup tion specifier (P) number
0 (on the right) High-speed counter 0 | Select Use | CTBL(8 #0000 0 to 255 (Speci-
High-speed counter 1 Check Box. | 82) #0001 fied by user.)
1 (on the left) High-speed counter 2 #0002 7
High-speed counter 3 #0003
o
¢
] PLC Setup °
3
. . . . . 2
Click the I/0 Module Tab and then click the Set Button in the High-speed Counter Settings Area. In the g

High-speed Counter Detailed Settings Dialog Box, select the input pulse frequency for the Counter set-
ting parameter and set the counting mode, ring counter maximum value, reset method, pulse input
method, and other parameters.

High-speed Counter Detailed Settings ﬂ

Item | High-speed Counter 0 | High-speed Counter 1 | High-s¢

Counter Setting Input Pulse Frequency (BOkHz max.) Input Pulse Fregquency (1 00kHZ max.) Inpast Puls

Counting Made *Linear Mode *Linear Mode *Linear b

Ring Courter b, W o LI} 1)

Rezet Method *Phasze £ + Software Reset *Phase £ + Software Reset *Phaze I
Comparing After Cou *Shop *Shop *Stop

Pulze Input Mode *Differertial Phase *Differertial Phase *Differer

| | 2

Diefault settings are indicated by asterizks. Copy High-speed
Counter Seftings Defaults | Help |
Copy | QK. | Cancel |

Refer to 7-1-2 Application Procedure for details.
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7 High-speed Counters

7-24

I Determining High-speed Counters

High-speed counters 0 to 3 can be used for high-speed counter interrupts.

» Refer to 2-2-3 Allocating Functions to Input Terminals for information on allocating input terminals to
high-speed counters.

» Refer to Section 6 Interrupts for information on interrupts except for the high-speed counter inter-
rupts.

I Creating Ladder Programs

® Writing the Interrupt Task Program

Create programs for interrupt tasks 0 to 255, which are executed for the corresponding high-speed
counter interrupts. Right-click the program set as the interrupt task in the CX-Programmer and select
Properties. Select any interrupt task in the Task type Field of the Program Properties Dialog Box.

® Executing CTBL(882) and INI(880) Instructions in Cyclic Task

Execute the instructions in the following order.

Execute the CTBL instruction to register the comparison table, or to
Register the comparison table.| register the comparison table and start comparison.
Specify the interrupt task numbers in the table.

) Execute the CTBL instruction to register the comparison table and
Start comparison. start comparison or execute the INI (MODE CONTROL) instruction to
start comparison. Here, high-speed counter interrupts will be valid.

C Stop comparison. Stop with the INI (MODE CONTROL) instruction. )

Refer to 7-3-2 Present Value Comparison for details.
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7 High-speed Counters

7-3-2 Present Value Comparison

There are two ways to compare the high-speed counter PV: Target Value Comparison and Range Com-
parison.

Target comparison and range comparison cannot be used for the same high-speed counter at the same
time.

I Target Value Comparison

The specified interrupt task is executed as soon as the high-speed counter PV matches the set target

value.

» The comparison conditions (target values and counting directions) are registered in the comparison
table along with the corresponding interrupt task number. The specified interrupt task will be exe-
cuted when the high-speed counter PV matches the registered target value.

* When using target values, comparisons are made for all of the target values in the comparison table
regardless of the order of the target values in the table.

The following examples show the operation of an interrupt task for a comparison table.

High-speed Counter PV

A Comparison Table

No. of target values: 4
Target value 1 (when counting up)

Target value 1

s)dnuiajuj 433unoy paads-ybiH ¢-/

Comparison is | Targetvalue4 f-====coe oo e o Mmoo [ IR YOS AR
executed Interrupt task number: 000 (0000 hex)
regardless of Target value 2 (when incrementing) |
the order of Target value 2 Interrupt task number: 001 (0001 hex)
the ranges in Target value 3 (when decrementing) |
the table. Interrupt task number: 020 (8014 hex)
Targetvalie s Target value 4 (when incrementing) |
Interrupt task number: 015 (O00F hex)
7
v v Time
Interrupt task number to execute No.001 N;&r\éo.ooo No.020

+ Between 1 and 48 target values can be registered in the comparison table.
+ A different interrupt task can be registered for each target value.

+ If the PV is changed, the changed PV will be compared with the target values in the table, even if the
PV is changed while the target value comparison operation is in progress.

uosiedwo) anjep Jussald z-¢-/
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7 High-speed Counters

7-26

14

Precautions for Correct Use

» When the count direction (incrementing/decrementing) changes at a PV that matches a target
value, the next target value will not be matched in that direction.
Set the target values so that they do not occur at the peak or trough of count value changes.

Bad

4 Match/Target value + 1

4

Target value 1

Target value 2

b\

Do not match. R

>

OK 4

Target value 1

Target value 2

» The comparison conditions (target value and count directions) cannot be set more than once
in the same table. An instruction error will occur if the same comparison conditions appear

twice.

* An instruction error will occur if “when decrementing” is set as the comparison condition when

the high-speed counter is set to Increment Pulse Input Mode.

+ The maximum response frequencies of the high-speed counters are given in the following

table.
Pulse I/0 Module Maximum response
Item
No. frequency
Increment pulse 100 kHz
: High-speed Up and down pulses
0 th ht
(on the right) counter0or 1 | Pulse + Direction Mode
Differential phase (x4) 50 kHz
Increment pulse 100 kHz
High-speed Up and down pulses
1 the left
(on the left) counter 2or3 | Pulse + direction
Differential phase (x4) 50 kHz
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7 High-speed Counters

I Range Comparison

The counter PV is compared with the 8 ranges or 1 to 32 ranges once each cycle.

The specified interrupt task is executed when the high-speed counter PV enters or leaves the range
defined by the upper and lower limit values.
» The comparison conditions (upper and lower limits and entering or leaving the range) are registered

in the comparison table along with the corresponding interrupt task numbers. The specified interrupt
task will be executed once when the high-speed counter PV enters or leaves the range.

High-speed Counter PV Comparison Table
A Lower limit value 1
i1 N\ | Upperlimitvalue 1
Comparison is Lower Interrupt task number = 000 (8000 hex)
excuted | | /| I\ |l Lower limitvalue2
regardlessofthe % |/ |\ | Upper imitvalue2
order of the ranges | ;e Interrupt task number = 255 (00FF hex)

in the table. limit 2
i \
limit 2

l v v v Time
No.255 No.000 No.000  No.255

[
Ll

Interrupt task number to execute

» There are two ways to register comparison tables for range comparison. You can register a fixed-
length comparison table with eight ranges, or you can register a variable-length comparison table
with 1 to 32 ranges.

If you register a fixed-length table, the programming and data for CJ1M PLCs can be used without
modifications.

If you register a variable-length comparison table, you can register up to 32 ranges or you can regis-
ter only the required number of ranges so that less memory is used.

* The ranges can overlap.
+ A different interrupt task can be registered for each range.

» The leftmost bit (bit 15) of the word containing the interrupt task number specifies if the interrupt task
is to be executed when the range is entered or left.
Bit 15 = OFF: The interrupt task will be executed when the range is entered.
Bit 15 = ON: The interrupt task will be executed when the range is left.

* When the PV of the high-speed counter is changed, the applicable interrupt tasks will be executed if
the new PV falls within any table ranges regardless of whether interrupt execution is specified when
the PV enters or leaves the range.

s)dnuiajuj 433unoy paads-ybiH ¢-/

N

uosiedwo) anjep Jussald z-¢-/

EI Precautions for Correct Use

* When more than one comparison condition is met in a cycle, the first interrupt task in the table
will be executed in that cycle. Therefore, the same thing is true if more than one condition is
met for the out of range/in range specifications. Any other interrupt task will be executed the
next cycle if the comparison condition is met.

» For range comparisons, the interrupt task for any one range will be executed only once each
time the comparison value has entered or left the range when the comparison is made. It will
not be executed again until the condition for execution is no longer met and then met again.
However, regardless of whether interrupt execution is specified when the PV enters or leaves
a particular range, the Range Comparison Condition In-range Flag will turn ON when the PV is
in the set range when the comparison is made.

» Even if a table range is left because the PV is reset to zero (for either a software reset or
phase Z + software reset), the applicable interrupt task will not be executed.
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7 High-speed Counters

@ Additional Information

The range comparison table can be used without starting an interrupt task when the comparison
condition is met. The range comparison function can be useful when you just want to know
whether or not the high-speed counter PV is within a particular range.

Use the Range Comparison Condition In-range Flags (bits 00 to 07 in A274, A275, A320, and
A312 or words A10128 to A10135) to determine whether the high-speed counter PV is within a
registered range.

7-3-3 High-speed Counter Interrupt Instructions

7-28

I REGISTER COMPARISON TABLE Instruction: CTBL(882)

The CTBL(882) instruction compares the PV of a high-speed counter (0 to 3) to target values or ranges
and executes the corresponding interrupt task (0 to 255) when the specified condition is met.

| Execution condition

@CTBL
P | ----- P: Port Specifier
c | ---- C: Control Data
™ | -~ TB: First comparison table word
Operand Setting

P Port specifier | #0000 High-speed counter 0
#0001 High-speed counter 1
#0002 High-speed counter 2
#0003 High-speed counter 3

C Control data #0000 Registers a target value comparison table and starts compari-
son.
#0001 Registers a fixed-length range comparison table (8 ranges) and
starts the comparison operation.
#0002 Registers a target-value comparison table.
#0003 Registers a fixed-length range comparison table (8 ranges).
#0004 Registers a variable-length comparison table (1 to 32 ranges)
and starts comparison.
#0005 Registers a variable-length comparison table (1 to 32 ranges).
B First compari- | Specifies the first word address of the comparison table, which is described
son table below.
word
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7 High-speed Counters

® Contents of the Comparison Table

+ Target-value Comparison Table
Depending on the number of target values in the table, the target-value comparison table requires
a continuous block of 4 to 145 words.

15 0
B | Number of target values | 1 to 48 (0001 to 0030 hex)

TB+1 | Target value 1 (lower word)

0000 0000 to FFFF FFFF hex
TB+2 | Target value 1 (upper word)

TB+3 | Target value 1 interrupt task No.

TB+142 | Target value 48 (lower word)

TB+143 | Target value 48 (upper word) ] 0000 0000 to FFFF FFFF hex

TB+144 | Target value 48 interrupt task No.

Interrupt task number
1514 1211 87 43 0
¢[fooo] w0 | | |

: Interrupt task number:

Direction 00 to FF hex (0 to 255 decimal)
OFF: Incrementing,
ON: Decrementing

» Creating a Range Comparison Tables (Fixed Length of Eight Ranges)
The range comparison table requires a continuous block of 40 words for comparison conditions 1
to 8, which require 5 words each (two words for the upper range value, two words for the lower
range value, and one word for the interrupt task number).

15 0
TB | Range 1 lower limit (lower word)

s)dnuiajuj 433unoy paads-ybiH ¢-/

0000 0000 to FFFF FFFF hex (See note.)
TB+1 |Range 1 lower limit (upper word)

TB+2 | Range 1 upper limit (lower word)

] 0000 0000 to FFFF FFFF hex (See note.)

N

TB+3 |Range 1 upper limit (upper word)

Range 1 interrupt task number

TB+35 |Range 8 lower limit (lower word)

0000 0000 to FFFF FFFF hex (See note.)
TB+36 |Range 8 lower limit (upper word)

TB+37 | Range 8 upper limit (lower word)

— 0000 0000 to FFFF FFFF hex (See note.)
TB+38 |Range 8 upper limit (upper word)

TB+39 | Range 8 interrupt task number

Interrupt task number
15 1211 8 7 43 0
c | Jooo| # | [ |

I— Interrupt task number 00 to FF hex (0 to 255)
Interrupt task execution condition
OFF: When value enters range
ON: When value leaves range

suononJsu| idnasjul Jeyuno) peads-ybiH ¢-¢-/

AAAA hex: Do not execute interrupt task.
FFFF hex: Ignore the settings for this range.

Note: Always set the upper limit greater than or equal to the lower limit for any one range.
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7-30

» Creating a Range Comparison Tables (Variable Length of One to 32 Ranges)
The number of ranges is registered along with the lower limit (2 words), upper limit (2 words), and
interrupt task number (1 words) for each range from range 1 to 32.
The comparison table can be between 6 and 161 words long, depending on the number of compari-
son ranges.
Set the ranges using upper and lower limits.

B
TB+1
TB+2
TB+3
TB+4
TB+5

TB+156
TB+157
TB+158
TB+159
TB+160

Number of ranges

Range 1 lower limit (lower word

Range 1 lower limit (upper word

Range 1 upper limit (lower word

Range 1 upper limit (upper word

Range 1 interrupt task number

Range 32 lower limit (lower word

Range 32 lower limit (upper word

Range 32 upper limit (lower word

Range 32 upper limit (upper word

Range 32 interrupt task number

Interrupt task number

c|

15 12 11 8 7

0001 to 0020 hex

] 0000 0000 to FFFF FFFF hex

] 0000 0000 to FFFF FFFF hex

] 0000 0000 to FFFF FFFF hex

] 0000 0000 to FFFF FFFF hex

4 3 0

looo|

L Interrupt task No.: 00 to FF hex (0 to 255 decimal)

Interrupt task execution condition

OFF: When value enters range
ON: When value leaves range

AAAA hex: Do not execute interrupt task.
FFFF hex: Ignore the settings for this range.
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7 High-speed Counters

] MODE CONTROL Instruction: INI(880)

The INI(880) instruction is used for the following items.
+ Starting and Stopping Comparison for a High-speed Counter Comparison Table
Use the CTBL(882) instruction to register the target value or range comparison table before using
INI(880) to start or stop comparison.
If the comparison is started simultaneously with registering the comparison table and the high-
speed counter interrupts are always enabled, the INI(880) instruction is not required.

» Changing the PV of a High-speed Counter

Execution condition

—— e

P | ----- P: Port Specifier

c | ----- C: Control Data

NV | To0C NV: First word with new PV
Operand Setting

P Port specifier #0010 High-speed counter 0
#0011 High-speed counter 1
#0012 High-speed counter 2
#0013 High-speed counter 3
C Control data #0000 Starts comparison.
#0001 Stops comparison.
#0002 Changes the PV.

s)dnuiajuj 433unoy paads-ybiH ¢-/

#0006 Changes the maximum ring count.
NV | First word of Stores the new value when changing the PV (C = #0002)
new PV or when changing the ring counter maximum value (C = 7
#0006)

I Example 1: Target Value Comparison

In this example, high-speed counter 0 operates in linear mode and starts interrupt task 10 when the PV
reaches 30,000 (0000 7530 hex) and starts interrupt task 11 when the PV reaches 20,000 (0000 4E20
hex).

1 Set high-speed counter 0 on the I/O Module Tab Page in the PLC Setup.

Item Setting
Counter setting Input pulse frequency (60 kHz max.)
Counting Mode Linear mode

suononJsu| idnasjul Jeyuno) peads-ybiH ¢-¢-/

Ring Counter Max. Value ---
Reset Method Software reset

Comparing After Counter Reset | Stop
Pulse Input Mode Up/Down pulses
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7-32

2 Set the target-value comparison table in words D1000 to D1006.

Word Setting Description
D1000 #0002 Number of target values = 2
D1001 #7530 Rightmost 4 digits of the target value 1 data (30,000) | Target value = 30,000
D1002 #0000 Leftmost 4 digits of the target value 1 data (30,000)
D1003 #000A Target value 1
Bit 15: 0 (incrementing)
Bits 00 to 07: A hex (interrupt task number 10)
D1004 #4E20 Rightmost 4 digits of the target value 2 data (20,000) | Target value = 20,000
D1005 #0000 Leftmost 4 digits of the target value 2 data (20,000)
D1006 #800B Target value 2

Bit 15: 1 (decrementing)
Bits 00 to 07: B hex (interrupt task number 11)

3 Create the programs for interrupt tasks 10 and 11.

4 Use the CTBL(882) instruction to start the comparison operation with high-speed counter 0 and
interrupt tasks 10 and 11.

W0.00

@CTBL

#0000 | =----

#0000 | °°°°°

D1000 TTh

Uses high-speed counter 0.

Registers a target value comparison

table and starts comparison.

)
*---First comparison table word

When execution condition W0.00 turns ON, the comparison starts for high-speed counter 0.
When the PV of high speed counter O is incremented to 30,000, cyclic task execution is
interrupted, and interrupt task 10 is executed.

When the PV of high speed counter 0 is decremented to 20,000, cyclic task execution is
interrupted, and interrupt task 11 is executed.

When interrupt task 10 or 11 execution has been completed, execution of the interrupted
cyclic task resumes.

(High-speed

Counter 0 PV) - Target value = 20,000 (4E20 hex)

CIO 2960.09
A270 and A271 Target value = 30,000 (7530 hex)

W0.00

[ ]

ClO 2960.08 Jﬂﬂﬂﬂﬂ

el

0

//\\

?

Counting enabled

Cyclic task
processing

\ 4

Interrupted

Cyclic task
processing

Interrupted

Interrupt task
10 processing

Cyclic task
processing

\ 4

Interrupt task
11 processin
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I Example 2: Range Comparison

In this example, high-speed counter 1 operates in Ring Mode and starts interrupt task 12 when the PV
enters the range from 25,000 (0000 61A8 hex) to 25,500 (0000 639C hex).

The ring counter maximum value is set to 50,000 (0000 C350 hex).

1 Set high-speed counter 1 on the /O Module Tab Page in the PLC Setup.

Item Setting
Counter setting Input pulse frequency (100 kHz max.)
Counting Mode Ring mode
Ring Counter Max. Value | 50,000
Reset Method Software reset

Comparing After Counter | Continue
Reset

Pulse Input Mode Up/Down pulses

2 Set the range comparison table starting at word D2000. Even though range 1 is the only range
being used, all 40 words must still be dedicated to the range comparison table.

s)dnuiajuj 433unoy paads-ybiH ¢-/

Word Setting Description

D2000 #61A8 Rightmost 4 digits of range 1 lower Lower limit value: 25,000
limit

D2001 #0000 Leftmost 4 digits of range 1 lower limit

D2002 #639C Rightmost 4 digits of range 1 upper Upper limit value: 25,500
limit

D2003 #0000 Leftmost 4 digits of range 1 upper limit 7

D2004 #000C Range 1, Interrupt task 12 (C hex), when entering range (leftmost bit
=ON)

D2005 to | All 0000 Range 2 lower and upper limit values | Range 2 settings

D2008 (Not used and do not need to be set.)

D2009 #FFFF Disables range 2.

2
D2014 #FFFF Set the 5th word for ranges 3 to 8 (listed at left) to FFFF hex (range
D2019 settings are invalid) to disable those ranges.

D2024
D2029
D2034
D2039

suononJsu| idnasjul Jeyuno) peads-ybiH ¢-¢-/

3 Create the program for interrupt task 12.

4 Use the CTBL(882) instruction to start the comparison operation with high-speed counter 1 and
interrupt task 12.
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7-34

WO0.00
Ii @CTBL
#0001
#0001
D2000 -

When execution condition W0.00 turns ON, the comparison starts for high-speed counter 1.
When the PV of high speed counter 1 is between 25,000 and 25,500, interrupt task 12 is

executed.

Example: Executing the Interrupt Task When Entering a Range

W0.00 |_|

---- Uses high-speed counter 1.

---- Registers a target value comparison
--  table and starts comparison.

- First comparison table word

CIO 2960.06 |

ClO 2960.07

High-speed counter 1, PV
(in A272 and A273)

Upper limit value: 25,500 (639C hex)

f UL

Lower limit value: 25,000 (61A8 hex)

?

Starts comparison.

o

Cyclic task
processing

Cyclic task
processing

Interrupt task
12 processing
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7 High-speed Counters

7-4 Related Auxiliary Area Words and

Bits

I Related Auxiliary Area Words and Bits

Name Word/Bit Function Read/Write Refresh timing
High-speed A270 to Contain the PVs of high-speed Read » Cleared when power is
counter 0 PV A271 counters 0 to 3. turned ON.
High-speed A272 1o Lower four digits: A270, A272, + Cleared when opera-
counter 1 PV A273 A316, and A318 tion starts.

High-speed A316 to Upper four digits: A271, A273, » Refreshed each cycle
counter 2 PV A317 A317, and A319 during overseeing pro-
High-speed A318 to cess.

counter 3 PV A319 * Refreshed when

PRV(881) instruction is
executed to read the PV
or status.

Refreshed when
PRV2(883) instruction is
executed to convert
high-speed counter PV
to total number of
pulses.

Refreshed when
INI(880) instruction is
executed to change PV
or ring counter maxi-
mum value.
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7 High-speed Counters

Name Word/Bit Function Read/Write Refresh timing
High-speed A274.00 These flags indicate whether the Read » Cleared when power is
Counter 0 Range PV is within any of the eight ranges turned ON.
Comparison Condi- when high-speed counter 0 is being « Cleared when opera-
tion 1 In-range operated in range-comparison tion starts.

Flag mode with upper and lower limits. - Refreshed each cycle
High-speed A274.01 The In-range Flags, however, will during overseeing pro-
Counter 0 Range be ON whenever the comparison cess.

Comparison Condi- value is within the range regardless . Refreshed when

tion 2 In-range of the whether the high-speed PRV(881) instruction is
Flag counter is set to execute the inter- executed to read the
High-speed A274.02 rupt task when the range is entered results of range compar-
Counter 0 Range or left. ison.

Comparison Condi- OFF: Not in range « Refreshed when

tion 3 In-range ON: In range INI(880) instruction is
Flag executed to change PV
High-speed A274.03 or ring counter maxi-
Counter 0 Range mum value.
Comparison Condi- + Refreshed when the
tion 4 In-range counter is reset.

Flag

High-speed A274.04

Counter 0 Range

Comparison Condi-

tion 5 In-range

Flag

High-speed A274.05

Counter 0 Range

Comparison Condi-

tion 6 In-range

Flag

High-speed A274.06

Counter 0 Range

Comparison Condi-

tion 7 In-range

Flag

High-speed A274.07

Counter 0 Range

Comparison Condi-

tion 8 In-range

Flag

High-speed A274.08 This flag indicates whether a com- | Read » Cleared when power is
Counter 0 Compar- parison operation is being executed turned ON.

ison In-progress for high-speed counter 0. « Cleared when starting
Flag OFF: Stopped. operation.

ON: Being executed. + Refreshed when start-
ing/stopping compari-
son.

High-speed A274.09 This flag indicates when an over- Read » Cleared when power is
Counter 0 Over- flow or underflow has occurred in turned ON.
flow/Underflow the high—speed counter 0 PV. ¢ Cleared when opera-
Flag (Used only when the counting mode tion starts.

is set to Linear Mode.)

OFF: Normal
ON: Overflow or underflow

Cleared when the PV is
changed.

Refreshed when an
overflow or underflow
occurs.
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Name Word/Bit Function Read/Write Refresh timing
High-speed A274.10 This flag indicates whether the Read + Setting used for high-
Counter 0 Count high-speed counter is currently speed counter, valid
Direction being incremented or decremented. during counter opera-

The counter PV for the current tion.
cycle is compared with the PV in » Refreshed each cycle
last cycle to determine the result. during overseeing pro-
OFF: Decrementing cess.
ON: Incrementing » Refreshed when
PRV(881) instruction is
executed to read the PV
or status.
High-speed A275.00 These flags indicate whether the Read * Cleared when power is
Counter 1 Range PV is within any of the eight ranges turned ON.
Comparison Condi- when high-speed counter 1 is being « Cleared when opera-
tion 1 In-range operated in range-comparison tion starts.
Flag mode with upper and lower limits. - Refreshed each cycle
High-speed A275.01 The In-range Flags, however, will during overseeing pro-
Counter 1 Range be ON whenever the comparison cess.
Comparison Condi- value is within the range regardless « Refreshed when
tion 2 In-range of the whether the high-speed PRV/(881) instruction is
Flag counter is set to execute the inter- executed for the corre-
High-speed A275.02 rupt task when the range is entered sponding counter.
Counter 1 Range or left. + Refreshed when
Comparison Condi- OFF: Not in range INI(880) instruction is
tion 3 In-range ON: In range executed to change PV
Flag or ring counter maxi-
High-speed A275.03 mum value.
Counter 1 Range . Reset
Comparison Condi-
tion 4 In-range
Flag
High-speed A275.04
Counter 1 Range
Comparison Condi-
tion 5 In-range
Flag
High-speed A275.05
Counter 1 Range
Comparison Condi-
tion 6 In-range
Flag
High-speed A275.06
Counter 1 Range
Comparison Condi-
tion 7 In-range
Flag
High-speed A275.07
Counter 1 Range
Comparison Condi-
tion 8 In-range
Flag
High-speed A275.08 This flag indicates whether a com- | Read * Cleared when power is

Counter 1 Compar-
ison In-progress
Flag

parison operation is being executed
for high-speed counter 1.

OFF: Stopped
ON: Being executed

turned ON.

* Cleared when starting
operation.

* Refreshed when start-
ing/stopping compari-
son.
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7-38

Name Word/Bit Function Read/Write Refresh timing
High-speed A275.09 This flag indicates when an over- Read * Cleared when power is
Counter 1 Over- flow or underflow has occurred in turned ON.
flow/Underflow the high-speed counter 1 PV.  Cleared when opera-
Flag (Used only when the counting mode tion starts.

is set to Linear Mode.) » Cleared when the PV is

OFF: Normal changed.

ON: Overflow or underflow * Refreshed when an
overflow or underflow
occurs.

High-speed A275.10 This flag indicates whether high- Read + Setting used for high-

Counter 1 Count speed counter 1 is currently being speed counter, valid

Direction incremented or decremented. The during counter opera-
counter PV for the current cycle is tion.

compared with the PV in last cycle « Refreshed each cycle

to determine the result. during Overseeing pro-

OFF: Decrementing cess.

ON: Incrementing * Refreshed when
PRV(881) instruction is
executed to read the PV
or status.

High-speed A320.00 These flags indicate whether the Read + Cleared when power is
Counter 2 Range PV is within any of the eight ranges turned ON.
Comparison Condi- when high-speed counter 2 is being « Cleared when opera-
tion 1 In-range operated in range-comparison tion starts.

Flag mode with upper and lower limits. . Refreshed each cycle
High-speed A320.01 The In-range Flags, however, will during overseeing pro-
Counter 2 Range be ON whenever the comparison cess.

Comparison Condi- value is within the range regardless « Refreshed when

tion 2 In-range of the whether the high-speed PRV/(881) instruction is
Flag counter is set to execute the inter- executed for the corre-
High-speed A320.02 rupt task when the range is entered sponding counter.
Counter 2 Range or left. « Refreshed when
Comparison Condi- OFF: Not in range INI(880) instruction is
tion 3 In-range ON: In range executed to change PV
Flag or ring counter maxi-
High—speed A320.03 mum value.

Counter 2 Range . Reset

Comparison Condi-

tion 4 In-range

Flag

High-speed A320.04

Counter 2 Range

Comparison Condi-

tion 5 In-range

Flag

High-speed A320.05

Counter 2 Range

Comparison Condi-

tion 6 In-range

Flag

High-speed A320.06

Counter 2 Range

Comparison Condi-

tion 7 In-range

Flag

High-speed A320.07

Counter 2 Range
Comparison Condi-
tion 8 In-range
Flag
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Name Word/Bit Function Read/Write Refresh timing
High-speed A320.08 This flag indicates whether a com- | Read » Cleared when power is
Counter 2 Compar- parison operation is being executed turned ON.
ison In-progress for high-speed counter 2. « Cleared when starting
Flag OFF: Stopped. operation.

ON: Being executed. + Refreshed when start-
ing/stopping compari-
son.

High-speed A320.09 This flag indicates when an over- Read » Cleared when power is
Counter 2 Over- flow or underflow has occurred in turned ON.
flow/Underflow the high-speed counter 2 PV. « Cleared when opera-
Flag (Used only when the counting mode tion starts.

is set to Linear Mode.) * Cleared when the PV is

OFF: Normal changed.

ON: Overflow or underflow » Refreshed when an
overflow or underflow
occurs.

High-speed A320.10 This flag indicates whether high- Read » Setting used for high-
Counter 2 Count speed counter 2 is currently being speed counter, valid
Direction incremented or decremented. The during counter opera-

counter PV for the current cycle is
compared with the PV in last cycle
to determine the result.

OFF: Decrementing
ON: Incrementing

.

tion.

Refreshed each cycle
during overseeing pro-
cess.

Refreshed when
PRV(881) instruction is
executed to read the PV
or status.
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Name Word/Bit Function Read/Write Refresh timing
High-speed A321.00 These flags indicate whether the Read » Cleared when power is
Counter 3 Range PV is within any of the eight ranges turned ON.
Comparison Condi- when high-speed counter 3 is being « Cleared when opera-
tion 1 In-range operated in range-comparison tion starts.

Flag mode with upper and lower limits. - Refreshed each cycle
High-speed A321.01 The In-range Flags, however, will during overseeing pro-
Counter 3 Range be ON whenever the comparison cess.

Comparison Condi- value is within the range regardless - Refreshed when

tion 2 In-range of the whether the high-speed PRV/(881) instruction is
Flag counter is set to execute the inter- executed for the corre-
High-speed A321.02 rupt task when the range is entered sponding counter.
Counter 3 Range or left. + Refreshed when
Comparison Condi- OFF: Not in range INI(880) instruction is
tion 3 In-range ON: In range executed to change PV
Flag or ring counter maxi-
High-speed A321.03 mum value.

Counter 3 Range . Reset

Comparison Condi-

tion 4 In-range

Flag

High-speed A321.04

Counter 3 Range

Comparison Condi-

tion 5 In-range

Flag

High-speed A321.05

Counter 3 Range

Comparison Condi-

tion 6 In-range

Flag

High-speed A321.06

Counter 3 Range

Comparison Condi-

tion 7 In-range

Flag

High-speed A321.07

Counter 3 Range

Comparison Condi-

tion 8 In-range

Flag

High-speed A321.08 This flag indicates whether a com- | Read » Cleared when power is
Counter 3 Compar- parison operation is being executed turned ON.

ison In-progress for high-speed counter 3. + Cleared when starting
Flag OFF: Stopped. operation.

ON: Being executed. * Refreshed when start-
ing/stopping compari-
son.

High-speed A321.09 This flag indicates when an over- Read » Cleared when power is
Counter 3 Over- flow or underflow has occurred in turned ON.
flow/Underflow the high-speed counter 3 PV. (Used « Cleared when opera-
Flag only when the counting mode is set tion starts.

to Linear Mode.)

OFF: Normal
ON: Overflow or underflow

Cleared when the PV is
changed.

Refreshed when an
overflow or underflow
occurs.
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Name Word/Bit Function Read/Write Refresh timing
High-speed A321.10 This flag indicates whether high- Read + Setting used for high-
Counter 3 Count speed counter 3 is currently being speed counter, valid
Direction incremented or decremented. The during counter opera-

counter PV for the current cycle is tion.

compared with the PV in last cycle

to determine the result.

OFF: Decrementing

ON: Incrementing
High-speed A10128 and | These flags indicate whether the Read » Cleared when power is
Counter 0 Range | A10129 PV is within any of the 1 to 32 turned ON.
Comparison Condi- ranges when a high-speed counter « Cleared when opera-
tion 1 to 32 In- (0 to 3) is being operated in range- tion is started.
range Flags comparison mode with upper and - Refreshed each cycle
High-speed A10130and | lower limits. (overseeing process-
Counter 1 Range | A10131 The In-range Flags, however, will ing).
Comparison Condi- be ON whenever the comparison « Refreshed when com-
tion 1 to 32 In- value is within the range regardless parison is executed for 1
range Flags of the whether the high-speed to 32 ranges.
High-speed A10132and | counter is set to execute the inter- . Refreshed when
Counter 2 Range A10133 rupt task when the range is entered PRV(881) instruction is
Comparison Condi- or left. executed to read the
tion 1to 32 In- OFF: Not in range results of range compar-
range Flags ON: In range ison.
High-speed A10134and | Bits 00 to 15 in the lower word cor- + Refreshed when
Counter 3 Range | A10135 respond to ranges 1 to 16. Bits 00 INI(880) instruction is
Comparison Condi- to 15 in the upper word correspond executed to change PV
tion 1to 32 In- to ranges 17 to 32. or ring counter maxi-
range Flags mum value.

* Reset

High-speed A10136and | Contain the ring counter maximum | Read » Cleared when power is
Counter 0 Ring A10137 values when high-speed counters 0 turned ON.
Counter Maximum to 3 are used as ring counters. « Cleared when opera-
Value These values are cleared to 0 if Lin- tion starts.
High-speed A10138and | ear Mode is used. « Refreshed when
Counter 1Ring | AT0139 |} ouer four digits: A10136, A10138, INI(880) instruction is
Counter Maximum A10140, and A10142 executed to change ring
Value Upper four digits: A10137, A10139, counter maximum
High-speed A10140and A10141. and A10143 value.
Counter 2 Ring A10141 ’
Counter Maximum
Value
High-speed A10142and
Counter 3 Ring A10143
Counter Maximum
Value
High-speed A531.00 When the reset method is set to a Read/Write |+ Cleared when power is
Counter 0 Reset phase-Z signal + software reset, the turned ON.
Bit corresponding high-speed counter's
High-speed A531.01 PV will be reset if the phase-Z sig-
Counter 1 Reset nal is received while this flag is ON.
Bit When the reset method is set to a
High-speed A531.02 software reset, the corresponding
Counter 2 Reset high-speed counter's PV will be
Bit reset in the cycle when this bit turns
High-speed A531.03 |ON.

Counter 3 Reset
Bit
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Name Word/Bit Function Read/Write Refresh timing
High-speed A531.08 If one of these flags is turned ON, Read/Write |« Cleared when power is
Counter 0 Gate Bit the high-speed counter will not turned ON.

count even if pulse inputs are
received and the counter PV will be
maintained at its current value.

When the flag is turned OFF, the
high-speed counter will resume

High-speed A531.09
Counter 1 Gate Bit

High-speed A531.10 counting and the counter PV will be
Counter 2 Gate Bit refreshed.

This flag will be disabled if the high-
High-speed A531.11 speed counter's reset method is set
Counter 3 Gate Bit to Phase-Z signal + Software reset

and the Reset Bit (A531.00 to
A531.03) is ON.
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7-5 Application Examples

I Using a Rotary Encoder to Measure Positions

® Functions Used: High-speed Counting

A high-speed counter input can be used by connecting a rotary encoder to an input terminal. A
Pulse 1/0 Module is equipped with more than one high-speed counter input, making it possible to
control devices for multiple axes with a single PLC.

High-speed counters can be used for high-speed processing, using either target value comparison
or range comparison to create interrupts. Interrupt tasks are executed when the counter value
reaches a specific target value or range.

® Operation

A sheet feeder is controlled to feed constant lengths in a given direction, e.g., for vacuum packing of
food products.

sojdwexg uonesiddy G-z

N

Motor speed T

v

Motor start input: M 1
Cl0 2960.02

Motor operation | |
input: CIO 2961.00

Motor low speed
input: CIO 2961.01
Normal stop position
output: CIO 2961.02

Error stop position
output: CIO 2961.03

A

) 3,550
High-speed 3,500

counter 0 PV 3,000 “:
(A270) (Pulses) / g
t ]

When the operation start input is received, the ladder
program clears the PV of the counter to 0.

While the pulse count is between 3,500 and 3,550, the normal stop position output (CIO 2961.02)
will be ON. If the pulse count exceeds 3,550, the error stop position output (CIO 2961.03) will turn
ON.
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® System configuration

Wiring Example

Encoder (power Black Phase A

Pulse /10 —_

CJ2M/CJ3M CPU Unit

Module

00

supply: 24 VDC)

White Phase B

Orange Phase Z

O

[l

Brown +Vcc

XW2Z-@e@K

Connecting Cable

Example: E6B2-CWZ6C 0V (COM)
NPN open-collector output Blue g@ Normal stop
position output:
“cngozr:é%%z | | CIO 2961.02
24-VDC Power oV - | {t
Supply +24 V ? [ ]
| 1] a2 | a3 [|A4][ag]| A6 |a13] A14]AT5| AT6|AT7|A18] AT A20] Errorstop
| B1]B2] BsB4| Bs| B?6| - ﬂ3|814|B%S|B16|B 7|B18|B19B20| P st o
Connector-Terminal Block

Conversion Unit

Motor operation input:
ClO 2961.00

Motor low speed input: CIO 2961.01

Example: Inverter

PLC Setup

Use the following procedure to enable high-speed counter 0.

1 Click the Set Button in the High-speed Counters Area.
The High-speed Counter Detailed Settings Dialog Box will be displayed.

=3 PLC Settings - NewPLC1

File ©Options Help

Staltup] Settings] Timings] siauy F\efresh] UnitSeltings] Serial F'ort] Peripheral Service | FINS Pratection 140 Maodule ]

140 Module 1 Allocations

140 Module 0 Allocations

=1olx|

IN10° Mol Input 10 MDD [MNormal Input 00
N1 [Nomal Input 11 N1 [Nomal Input 01
IMN12 Mol Input 12 IND2 Mol Input 02
IN13 [Nomal Input 13 IND3  [Nomal Input 03
IN14 [Nomal Input 14 INO4  [Nomal Input 04
IN15 Mol Input 15 INDS Mol Input 05
N6 [Nomal Input 16 INOE  [Nomal Input 05
N7 [Nomal Input 17 INOF  [Nomal Input 07
IM18 ‘Normal Input 18 IMOE ‘High-speed Counter O Differential Phase &
IM13 ‘Normal Ihput 19 M09 ‘High-speed Counter O Differential Phase B

auTi1o ‘Normal Output 06/Pulze Output

auToo ‘Normal Output 00/Pulze Output

auTi ‘Normal Output OF /Pulze Qutput

auTm ‘Normal Output 07 /Pulze Qutput

ouTi12 ‘Normal Output 08/Pulze Output

auToz ‘Normal Output 02/Pulze Output

ouTi13 ‘Normal Output 09/Pulze Output

auToz ‘Normal Output 03/Pulze Output

auT14 ‘Normal Clutput 107w M Dutput 2

auTng ‘Normal Clutput 04/t Dutput 0

auTi1s ‘Normal Cutput 11/PM Output 3

Marmal Input Operation
Input Time Constant

default[Brns) -

Irnterrupt Inputs and

Set

Quick-response [nputs

auTos ‘Normal Cutput 05/P M Output 1

Pulze Dutputs and
Origin Searches

High-speed Counters

Set |

Help

CIZM-CPUSS

Offling
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7 High-speed Counters

High-speed Counter Detailed Settings ﬂ
tem | High-speed Counter 0 | High-speed Counter 1 | High-speed Counte
Counter Setting Input Pulze Freguency (BOkHz mac.) *Do not Use *Dio not Use
Counting hMocde *Linear Mode *Linear Mode *Lingar Mode
Ring Courter Max. W a u] a
Rezet Method Software Reset *Phaze I + Software R *Phaze Z + Software
Comparing After Cow | Continue *Stop *Stop
Pulze Input Mode *Differential Phase *Differential Phase *Differential Phase
| | i
Default settings are indicated by asterisks. Copy High-speed
Counter Seftings Defaults | Help |
Copy | ()3 | Cancel |

Select an input frequency of 100 kHz max. for the counter setting for high-speed counter 0.
Select Linear mode for the counting mode.

Select Software Reset for the reset method.

Select Continue for the comparison operation after resetting.

Select Differential Phase for the pulse input mode.

Transfer the PLC Setup to the CJ2M/CJ3M CPU Unit.

Close the PLC Settings Dialog Box.

© 0O N O & A W N

sojdwexg uonesiddy G-z

Turn the power supply to the PLC OFF and then back ON.
The changes made to the PLC Setup will be applied.

N
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7-46

® Ladder Program

The CTBL(882) instruction is used to execute interrupt tasks when the target positions are reached.

2960.02
I * I RSET Reset when motor stops
Start motor Wo.02
MOVL Clear the PV of high-speed
counter 0 to 0.
#0
DO
INI
#0010 Specifies high-speed counter 0
#0002 PV Change
DO New PV data (Clears PV to 0.)
CTBL
#0 Specifies high-speed counter 0
Specifies comparison with target
#0 values and starts comparison
D600 First word of comparison table
SET Motor operation reset.
2961.00
Confirm that the stop position is correct after the motor stops.
W0.02 2961.02
| | oL || <L The stop position is normal if the
[ present value of the high-speed
Motor stopped A270 A270 Normal stop ~ counter (A270) is between 3500
position (ODAC hex) and 3550 (ODDE hex).
&3500 &3550
296103 An error stop will occur if the
>=L O present value of the
high-speed counter (A270) is
A270 Error Stop i her than 3550 (ODDE hex).
position
&3550

When the present value of the high-speed counter matches target value 1 (3,000), interrupt task 143
is executed.

Interrupt task

SET
number 143 Turns ON motor low

2961.01 speed output.
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7 High-speed Counters

When the present value of the high-speed counter matches target value 2 (3,500), interrupt task 144

is executed.
P_On
| | RSET
[ Motor operation
2961.00 reset.
Interrupt task
number 144 RSET Motor low speed
2961.01 | reset

SET Turns ON motor stop
W0.02 output.

DM Area Settings
The comparison table for the CTBL(882) (REGISTER COMPARISON TABLE) instruction is set in
D600 through D606.

Word Value Description

D600 0002 Number of target values: 2 ~
D601 0BB8 Target value 1: 3,000 (BB8 hex) :
D602 0000 %
D603 008F Target value 1: Interrupt task No.143 %.
D604 ODAC Target value 2: 3,500 (ODAC hex) ,?.-,
D605 0000 §
D606 0090 Target value 2: Interrupt task No. 144 %

N
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7 High-speed Counters

I Length Measurement (Using Interrupts to Read Input Pulses)

® Specifications and Operation

The number of encoder pulse inputs is counted with high-speed counter input 1. Sensor inputs 1
and 2 are read as interrupt inputs at terminals INOO (CIO 2960.00) and INO1 (CIO 2960.01). The
workpiece length is measured by the number of pulses counted between an ON input at sensor
input 1 and an ON input at sensor input 2.

The program finds the difference between the high-speed counter PVs that are latched for interrupt
inputs INOO and INO1 and outputs the difference to D10.

Workpiece length (PV B — PV A) !

=l
varoseoort. | || [ LD LD EEELLL T LT

Sensor input 1 A
Interrupt input O:
CIO 2960.00

PV A latched.

Sensor input 2 A
Interrupt input 1:
CIlO 2960.01

PV B latched.

® Applicable Instructions
MSKS(690) instruction:Enables I/O interrupts.
INI(880) instruction:Changes high-speed counter PVs. (Clears them to 0.)

® Preparations

* PLC Setup
The high-speed counter inputs and interrupt inputs are set in the PLC Setup.

PLC Setup
High-speed Counter setting: Input pulse frequency (100 kHz max.)
counter 1 Counting Mode: Linear mode

Reset Method: Z phase, software reset
Comparing After Counter Reset: Stop
Pulse Input Mode: Differential Phase (x4)
INOO Input Operation: Interrupt

Edge: Rising Edge
Latch: High-speed counter 1
INO1 Input Operation: Interrupt

Edge: Rising Edge
Latch: High-speed counter 1
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7 High-speed Counters

= EY
File Options  Help
Startup | Settings | Timings | SI0U Refiesh | Unit Settings | Serial Port | Peripheral Service | FINS Protection 140 Madule |
/0 Module 1 Allocation: —1/0 Module 0 Allocation:
IM10 Mormal [nput 10 MO0 Interrupt [nput O (Interupt Task 140]
IM11 Marmal lnput 11 MO Interrupt Input 1 [Interupt Task 141)
IM12 Mormal [nput 12 IM02 High-speed Counter 1 Phase Z/Reset
IM13 Mormal [nput 13 IM03 Mormal [nput 03
IM14 Momnal [nput 14 1M04 Mormal [nput 04
IN15 Marmal Input 15 IN05 Marmal Input 05
IM1E Mormal Input 16 IMOE High-speed Counter 1 Differential Phase A
IN17 Mormal [nput 17 INOF High-speed Counter 1 Differential Phaze B
IM18 Momnal [nput 18 IM03 Mormal [nput 03
IM19 Mormal [nput 19 M09 Mormal [nput 09
QUT10 |Momal Qutput 06/Pulze Dutput QUTO0 |Mormal Qutput 00/Pulze Output
OUT11 |Momal Output 07 /Pulze Output ouTol |Mamal Output 01/Pulze Output
OUT12 |Momal Output 08/Pulze Output OuToZ2 |Mormal Output 02/Pulze Output
OUT13 |Momal Output 03/Pulse Output OuTO3 |Mormal Output 03/Pulse Output
OUT14 |Momnal Output 10/F% M Output 2 OUTO4 |Momnal Output 04/F% W Output 0
OUT1S |Momal Dutput 17/FwWk Dutput 3 OUTOS |Mormal Dutput 05/FWH Dutput 1
~ Mormal Input Operation Interrupt Inputs and High-speed Counters Pulze Outputs and
Input Time Constant Quick- s Origin Searches
W Set Set | Help |
lCmcrus [offine

~

'
(3]
>

°
High-speed Counter Detailed Settings x| g
o

Q
tem High-speed Counter High-speed Counter 1 High-speed Count g‘

Courter Setting *Do not Uze Input Pulse Freguency (100kHz max) | *Donot Use =1
Courting hade *Linear Mace *Linear Maode *Linear hade >I'=1
Ring Counter hax. W L] u] 1] o
Reszet Method *Fhaze 7 + Software R *Phaze 7 + Software Reset *Phase £ + Software g
Comparing After Cou | *Stop *Ztop *Stop o
(7]

*Ditferertial Phaze

2|

Pulze Input Mode *Differential Phase *Differential Phaze

1] |

Diefault zettings are indicated by asterisks. Copy High-zpeed

N

Counter Settings Defaults | Help |
Copy ak. I Cancel |
Interrupt Input and Quick-response Input Detaile 5[

Item MO0 1M1 102 M0 IM10 153

Input Operati | Interrupt Input Interrupt Input High-zpeed Mormal Input |Mormal Input | Mormal
Edge Rizing Rizing Rising Rising Rizing Rizing
Latch High-speed Counter 1 High-speed Counter 1 Do niot Use Do niot Use Do not Use Do not

4] | ol

Defauits | ok |

Cancel |
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7 High-speed Counters

® Ladder Program

Cyclic Task (Task 0)

P_First_Cycle
— | BSET(071)
First Cycle Flag #0| <« Initializes the work area.
Always ON Flag
DO
D5
MOQOVL(498)
#0

D10| <« Initializes the workpiece length data.

MSKS(690)
0100| <« Interrupt input O

#0| <« Clears mask (Enables interrupts.)

MSKS(690)
0101| « Interrupt input 1

#0| <« Clears mask (Enables interrupts.)

IN1(880)
#0011| <« High-speed counter input 1
#0002| « PV change

DO| <« New PV data (Clears PV to 0.)

INOO interrupt Task (interrupt Task 140)

P_On
| |
| MOVL(498)| Interrupt input 0

Always ON Flag A10144 | < Moves latched PV A to work area.
D2
INO1 interrupt Task (interrupt Task 141)
P_On
Il I MOVL(498)
Always ON Flag A10146 | <« Interrupt input 1
D4 < Moves latched PV B to work area.
-L(441)

D4 « Latched PV B
« Latched PV A

D2

D10
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Pulse Outputs

This section describes positioning functions such as trapezoidal control, S-curve con-
trol, jogging, and origin searches.
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8 Pulse Outputs

8-1 Overview

8-1-1 Overview

Pulse outputs can be output from the Pulse /0O Module's output terminals using instructions to perform
positioning or speed control with a servomotor or a stepping motor that accepts pulse inputs. It is also
possible to perform origin searches or origin returns.

Pulse /O CJ2M/CJ3M CPU Unit ®Trapezoidal Control S-curve Control
\.
Module - Frequency (speed) Frequency (speed)

Connecting Cable

Travel distance Travel distance

1

[ ] Connector-Terminal
FFFFFFRFFRREERRFRRER | Block Conversion > >
Unit » Time » Time
Output
JuL Pulse outputs  @Jogging ®Jogging
Frequency (speed) Frequency (speed)
'y 'y
O
—p .
Servo Drive (or Travel distance Travel distance

stepping driver)

|:| » Time P Time

®Origin Search ©®0rigin Search

— Servomotor (or Frequency (speed) Frequency (speed) ©
stepping motor) N
o

<

]

Travel distance Travel distance %-

R R s

» Time » Time
Positioning is performed with a servomotor or stepping motor in the following configuration.
Pulse 1/0 Module
Trapezoidal control with a f
PLS2 instruction IR
PLS2

P o

<

- @
2

— g

iﬁ?&gﬁoﬁ'm a SPED Servq Drivg (or
stepping driver)

= A

|
Jogging with an ACC 7’| Pulse output

instruction
’—1 ACC
L ]
——
Auxiliary Area

Origin input

Origin Proximity Input se==t= | Origin search with ORG — (phase-Z)
instruction < Positioning D
CW limit input —l ’_¢ ——- oRG | < completed
CCW limit input s> L _l Error counter
reset output
\_/ >

._I_
&
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8 Pulse Outputs

8-1-2 Application Procedure

(

PLC Setup

)

( Create ladder program. )

I Applicable Output Terminals

* When executing origin searches

* When using the limit input signal for functions
other than origin searches.

Execute instructions related to pulse outputs.

Set pulse outputs 0 to 3 and the modes.

The outputs listed in the following table can be used as pulse outputs.

The output terminals that are used for pulse outputs are also used for normal outputs and PWM out-
puts. The same output terminal can be used for only one of these functions.

For example, if pulse output 1 is used with pulse and direction outputs, normal output 1 cannot be used.

Pulse output functions™

Other functions that cannot

Pulse /O . be used at the same time
Module | Tominal | yyorg Bit Pulse +
symbol cwiccw o - Normal
No. direction Origin search PWM outputs
outputs outputs
outputs
0 (on the OuUTO00 CIO 2961 00 CW pulse out- Pulse output 0 | --- Normal out- | ---
right) put 0 put 0
OuTO01 01 CCW pulse out- | Pulse output 1 | --- Normal out- | ---
put 0 put 1
0ouT02 02 CW pulse out- Direction out- | --- Normal out- | ---
put 1 put 0 put 2
OuUTO03 03 CCW pulse out- | Direction out- | --- Normal out- | ---
put 1 put 1 put 3
ouT04 04 - - Pulse output 0 error Normal out- | PWM output 0
counter reset output (oper- | put 4
ation modes 1 and 2)"2
OuUTO05 05 -—- - Pulse output 1 error Normal out- | PWM output 1
counter reset output (oper- | put 5
ation modes 1 and 2)"2
1 (on the OuT10 CIO 2963 00 CW pulse out- Pulse output 2 | --- Normal out- | ---
left) put 2 put 6
OUT11 01 CCW pulse out- | Pulse output 3 | --- Normal out- | ---
put 2 put 7
OouUT12 02 CW pulse out- Direction out- | --- Normal out- | ---
put 3 put 2 put 8
OuUT13 03 CCW pulse out- | Direction out- | --- Normal out- | ---
put 3 put 3 put 9
OouT14 04 -—- - Pulse output 2 error Normal out- | PWM output 2
counter reset output (oper- | put 10
ation modes 1 and 2)"2
OuUT15 05 -—- - Pulse output 3 error Normal out- | PWM output 3
counter reset output (oper- | put 11
ation modes 1 and 2)"2

*1 The pulse output method is specified with an operand in the Pulse Output Instruction.

*2 The status of the bits (CIO 2961.04, CIO 2961.05, CIO 2963.04, and CIO 2963.05) will not change during the

error counter reset output.

8-4
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8-1-3 Specifications

8 Pulse Outputs

Item

Specifications

Output mode

Continuous mode (for speed control) or independent mode (for position con-
trol)

Positioning (independent mode) instruc-
tions

PULS(886) and SPED(885), PULS(886) and ACC(888), or PULS2(887)
instruction

Speed control (continuous mode)
instructions

SPED(885) and ACC(888) instructions

Origin (origin search and origin return)
instructions

ORG(889) instruction

Interrupt feeding instruction

IFEED(892) instruction

Output frequency

1 pps to 100 kpps (1 pps units), two pulse outputs x 2 Pulse 1/0 Modules

Frequency acceleration and decelera-
tion rates

Set in increments of 1 pps for acceleration/deceleration rates from 1 to 65,535
pps (every 4 ms).

The acceleration and deceleration rates can be set independently only with
the PLS2 instruction.

Internal pulse control cycle

1 ms or 4 ms (Set in the PLC Setup.)

Changing SVs during instruction execu-
tion

The target frequency, acceleration/deceleration rate, and target position can
be changed.

Pulse output method

CWI/CCW or pulse + direction

Number of output pulses

Relative coordinates: 0000 0000 to 7FFF FFFF hex (Accelerating or deceler-
ating in either direction: 2,147,483,647)

Absolute coordinates: 8000 0000 to 7FFF FFFF hex (-2,147,483,648 to
2,147,483,647)

Relative/absolute coordinate specifica-
tions for pulse output PVs

Absolute coordinates are specified automatically when the origin location has
been defined by changing the pulse output PV with the INI(880) instruction or
performing an origin search with the ORG(889) instruction. Relative coordi-
nates must be used when the origin is undefined.

Relative pulse/absolute pulse specifica-
tions

The pulse type can be specified with an operand in the PULS(886) or
PLS2(887) instruction.

Absolute pulses can be used when absolute coordinates are specified for the
pulse output PV, i.e. the origin location has been defined. Absolute pulse can-
not be used when relative coordinates are specified, i.e., when the origin loca-
tion is undefined. An instruction error will occur.

Pulse output PV's storage location

The following Auxiliary Area words contain the pulse output PVs
Pulse output 0: A277 (leftmost 4 digits) and A276 (rightmost 4 digits)
Pulse output 1: A279 (leftmost 4 digits) and A278 (rightmost 4 digits)
Pulse output 2: A323 (leftmost 4 digits) and A322 (rightmost 4 digits)
Pulse output 3: A325 (leftmost 4 digits) and A324 (rightmost 4 digits)
The PVs are refreshed during regular 1/O refreshing.
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8 Pulse Outputs

PLC Setup

To perform an origin search or to use a limit input signal as an input to a function other than an origin
search, click the Set Button in the Pulse Outputs and Origin Searches Area on the 1/0 Module Tab
Page in the PLC Setup and make the settings in the Pulse Output and Origin Search Detailed Settings

Dialog Box.

File ©ptions Help

=10l x|

Startup] Settings} Timings} ={ulN] Hefresh] Unit Settings] Serial F'oltl Peripheral Service | FIMS Pratection 140 Module ]

1/0 Module 1 Allocations

10 Module 0 &llocations

N0 [Normal Input 10 INDD [Normal Input 00
INT1 [Nomal Input 11 INOT [Nomal Input 01
IN12  [Normal Input 12 IN02  [Normal Input 02
IN13 [Nomal Input 13 INOZ  [Nomal Input 03
N4 [Nomal Input 14 INO4  [Nomal Input 04
IN15  [Mormal Input 15 INOS  [Normal Input 05
INTE  [Normal Input 16 INOE  [Normal Input 06
IN17  [Nomal Input 17 IMOF  [Momal Input 07
IN18  [Normal Input 18 INDZ  [Nomal Input 03
N9 [Nomal Input 13 IN03  [Nomal Input 03

auTio |N armal Dutput 06/Pulze Output

ouToon |N armal Dutput 00/Pulze Output

ouT11 |N0rmal Output 07 /Pulze Output

oauTm |N0rmal Output 07/Pulze Output

auTi2 |N armal Dutput 08/Pulze Output

ouTo2 |N armal Dutput 02/Pulze Output

ouT13 |N ormal Dutput 03/Pulze Dutput

ouTo3 |N armal Output 03/Pulze Dutput

auTi14 |Nurmal Output 10/P% M Dutput 2

ouTod |Nurmal Output 04/P% M Output 0

auTi1s |Norma| Output 11 /P Output 3

Marmal Input Dperation Interupt Inputs and

Input Time Constant

default[Bms) -

Set

ouTos |Norma| Output 05/P% Dutput 1

High-speed Counters Pulse Outputs and

Quick-responze Inputs

Set

Origi
| Set

| Help

CIZM-CPU3S  OFfline

x|
tem | PulseOutput0 | Pulse Output1 | Pulse Output2 |
Base Litmit Imput Signal Cperstion Alwvays Alvvays *Search Cnly *SE
Setting Litmit InpLt Signal Type T (Mormally Clozed | *NC (Mormally Closed | *NC (Mormally Closed | *NC
Clear Origin st Limit Input Signal *Hold Crigin *Hald Crigin *Hold Crigin *He
SearchiReturn Initial Speed (pps) u] u] u] u]
Speed Curve *Linear *Linear *Linear *Lir
Crigin Origin Search Setting *Dizable *Dizable *Disable *Diz
Search Search Direction o O O Y
Origin Detected after Prox Input 0: Turns O and then 0: Turns OM and then 0: Turns OM and then 0:1
Crigin Search at Limit Input *0: Reverse *0: Reverse *0: Reverse 0
Operation Mode *Moce 0 Stepping Mo *Mode 0: Stepping Mo *Mode 0 Stepping Mo | *Mc
-Error Counter Reset Output [t Crutpt ot Crutput ot Crutpt ot
-In-position Input Do not Use Do not Use Do not Use Do
Drigin Input Signsl Type M (Mormally Closed A (Mormally Closed *MC (Mormally Closed i
Proimity Input Signal Type *C (Mormally Clozed *C (Mormally Closed *C [Mormally Closed ils
High Speed (pps) u] u] u] 1]
Proimity Speed (pps) u} u} u} 0
Correction Yalue o o o ]
Acceleration Rate o o o 0
Deceleration Rate o o o ]
Positioning Monitor Time (ms) u] u] u] 1]
QiGN Target Speed (pps) a a a u]
Return Acceleration Rate 0 0 0 0
Deceleration Rate o o o 0
4 | 2l
Default settings are indicated by asterisks. ggﬁ_ivnz:lse Cutput Defaults | Help |
Internal Pulze Contral Cycle
& sdme O ms Copy | Qg | Cancel |
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8 Pulse Outputs

Pulse Output and Origin Search Detailed Settings

Item Selection Description
4 ms Sets the control cycle for the pulse output to 4 ms.
Internal pulse control cycle
1ms Sets the control cycle for the pulse output to 1 ms.
Search Only The CW/CCW limit input signal is used for origin
Limit Input Signal searches only.
Operation Always The CW/CCW limit input signal is used by functions
other than origin search.
NC (Normally Select when using NC contacts for the limit input signal.
Limit Input Signal | Closed)
Type NO (Normally Select when using NO contacts for the limit input signal.
Open)
Hold Origin When a limit input signal is input, the pulse output is
::tst?ng Clear Origin at stopped and the previous status is held.
Limit Input Signal | Ciear Origin When a limit input signal is input, the pulse output is

stopped and origin becomes undefined.

Search/Return Ini-
tial Speed (pps)

Set the motor's start
Specify the speed in

ing speed when performing an origin search.
the number of pulses per second (pps).

Speed Curve

Linear Select this option to use trapezoidal acceleration/decel-
eration rates for pulse output with acceleration/decelera-
tion.

S-curve Select this option to use S-curve acceleration/decelera-

tion rates for pulse output with acceleration/deceleration.

Note The power supply must be restarted after the PLC Setup is transferred in order to enable the pulse output
settings.

Refer to 8-5 Defining the Origin for information on the origin search settings in the PLC Setup.
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8 Pulse Outputs

Setting the Pulse Output Port Number and Assigning Pulse Output
Terminals

® Pulse Output Method

The CW/CCW pulse outputs or pulse plus direction outputs can be used as the pulse output method.
The pulse output method is specified with an operand in the Pulse Output Instruction.

CW/CCW Pulse Output

Ccw CCwW
CW
cow JURERA]E] —
Pulse and Direction Outputs
Cw CCw

Pulse

Direction J Output ON

| Output OFF

® Pulse Output Port Numbers and Pulse Output Terminals

The following terminals are used for pulse outputs according to the pulse output port number.

Other functions that cannot

- H *
: Output bit Pulse output functions be used at the same time
Pulse I/O Terminal Pulse +
Module No. symbol uise
E Word Bit A5 direction Origin search bl PWM outputs
outputs outputs
outputs
0 (on the OouTO00 CIO 2961 00 CW pulse out- Pulse output 0 - Normal out- -
right) put 0 put 0
ouTOo1 01 CCW pulse out- | Pulse output 1 --- Normal out- -
put 0 put 1
ouT02 02 CW pulse out- Direction output | --- Normal out- -
put 1 0 put 2
OouT03 03 CCW pulse out- | Direction output | --- Normal out- -
put 1 1 put 3
1 (on the OuT10 Cl0 2963 | 00 CW pulse out- Pulse output 2 - Normal out- -
left) put 2 put 6
OouTM1 01 CCW pulse out- | Pulse output 3 - Normal out- -
put 2 put 7
ouT12 02 CW pulse out- Direction output | --- Normal out- -
put 3 2 put 8
OuUT13 03 CCW pulse out- | Direction output | --- Normal out- -
put 3 3 put 9

* The pulse output method is specified with an operand in the Pulse Output Instruction.
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Origin Searches

Use the following input and output terminals for origin searches.

* Inputs
. . Other functions that cannot be used at the same
Input bit Function .
Pulsel/O Terminal time
M:lc‘i)ule symbol . Origin Normal | Interrupt ik msherssd
. Word Bit . . response counter
search inputs inputs g :
inputs inputs
0 (on the INOO CIO 00 | Pulse output | Normal Interrupt Quick- -
right) 2960 0 origin input | input O input 0 response
signal input 0
(always)
INO1 01 | Pulse output | Normal Interrupt Quick- -
0 origin prox- | input 1 input 1 response
imity input input 1
signal (origin
detection
method: 0 or
1)
INO2 02 | Pulse output | Normal Interrupt Quick- Counter 1
1 origin input | input 2 input 2 response | phase Z or
signal input 2 reset input
(always)
INO3 03 | Pulse output | Normal Interrupt Quick- Counter 0
1 origin prox- | input 3 input 3 response | phase Z or
imity input input 3 reset input
signal (origin
detection
method 0 or
1)
INO4 04 | Pulse output | Normal -—- -
0 positioning | input 4
completed
signal (opera-
tion mode: 2)
INO5 05 | Pulse output | Normal -—- - -
1 positioning | input 5
completed
signal (opera-
tion mode 2)

CJ2M/CJ3M CPU Unit Pulse 1/0 Module User’s Manual 8-9

MBIAIBAD -8

suoneoyads ¢-1-g




8 Pulse Outputs

. . Other functions that cannot be used at the same
Input bit Function .
Pulse l/O Terminal time
M%C:)UIe symbol . Origin Normal | Interrupt anitEe | (Rl irpeesl
. Word Bit . . response counter
search inputs inputs ; ;
inputs inputs
1 (on the IN10 CIO 00 | Pulse output | Normal Interrupt Quick-
left) 2962 2 origin input | input 10 input 4 response
signal input 4
(always)
IN11 01 | Pulse output | Normal Interrupt Quick- -
2 origin prox- | input 11 input 5 response
imity input input 5
signal (origin
detection
method 0 or
1)
IN12 02 | Pulse output | Normal Interrupt Quick- Counter 3
3 origin input | input 12 input 6 response | phase Z or
signal input 6 reset input
(always)
IN13 03 | Pulse output | Normal Interrupt Quick- Counter 2
3 origin prox- | input 13 input 7 response | phase Z or
imity input input 7 reset input
signal (origin
detection
method 0 or
1)
IN14 04 | Pulse output | Normal - -—-
2 positioning | input 14
completed
signal (opera-
tion mode 2)
IN15 05 | Pulse output | Normal - --- -
3 positioning | input 15
completed
signal (opera-
tion mode 2)
+ Outputs
L . Other functions that cannot
Pulse 1/10 Terminal Output bit Function be used at the same time
Module No. symbol Word Bit Origin search Nor:l?tlsout- PWM outputs
0 (on the ouTo04 CIO 04 | Pulse output 0 error counter Normal out- PWM output 0
right) 2961 reset output (operation modes | put 4
1 and 2)
OouT05 05 | Pulse output 1 error counter Normal out- PWM output 1
reset output (operation modes | put 5
1 and 2)
1 (on the left) ouT14 CIO 04 | Pulse output 2 error counter Normal out- PWM output 2
2963 reset output (operation modes | put 10
1 and 2)
OouT15 05 | Pulse output 3 error counter Normal out- PWM output 3
reset output (operation modes | put 11
1 and 2)

* The status of the bits (CIO 2961.04, CIO 2961.05, CIO 2963.04, and CIO 2963.05) will not change during the
error counter reset output.

% Additional Information

When using an origin search in operation mode 0, outputs 4, 5, 10, and 11 can be used as PWM
outputs or normal outputs.
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8 Pulse Outputs

8-1-4 Wiring

I Connector Pin Assignments

® CW/CCW Outputs
Sinking-type Pulse /0 Module (CJ2M-MD211)

Pulse /0 Module No. 0 (on the right)

Pulse I/0O Module No. 1 (on the left)

Output | Termi- Output | Termi-
typeand nal Pin (*) Description type and nal Pin (*) Description
number | symbol number | symbol
Pulse OUTO00 | 31 A16 CW pulse output Pulse out- | OUT10 | 31 A16 CW pulse output
output0 | QuUTO1 |32 B16 CCW pulse output put 2 OouUT11 |32 B16 CCW pulse output
Pulse OuUT02 |33 A17 CW pulse output Pulse out- | OUT12 | 33 A17 CW pulse output
output1 [ QUTO3 | 34 B17 CCW pulse output put 3 OouUT13 | 34 B17 CCW pulse output
- 37 A19 Power supply input +V | --- 37 A19 Power supply input
38 B19 for outputs 38 B19 +V for outputs
39 A20 COM 39 A20 COM
40 B20 40 B20

* Terminals numbers on the XW2K-40G-T, XW2R-[J40GD-T, XW2D-40G6 Connector-Terminal Block Conversion

Unit.

Sourcing-type Pulse I/O Module (CJ2M-MD212)

Pulse /0 Module No. 0 (on the right)

Pulse I/0O Module No. 1 (on the left)

Output | Termi- Output Termi-
type and nal Pin (*) Description type and nal Pin *) Description
number | symbol number | symbol
Pulse OUTO00 | 31 A16 CW pulse output Pulse out- | OUT10 | 31 A16 CW pulse output
output0 [ ouUTO1 |32 B16 CCW pulse output put 2 OouUT11 |32 B16 CCW pulse output
Pulse OuUT02 |33 A17 CW pulse output Pulse out- | OUT12 | 33 A17 CW pulse output
output1 [ QUTO3 | 34 B17 CCW pulse output put 3 OuUT13 | 34 B17 CCW pulse output
37 A19 COM 37 A19 COM
38 B19 38 B19
- 39 A20 Power supply input -V | --- 39 A20 Power supply input
40 B20 for outputs 40 B20 -V for outputs

* Terminals numbers on the XW2K-40G-T, XW2R-[J40GD-T, XW2D-40G6 Connector-Terminal Block Conversion

Unit.
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8 Pulse Outputs

8-12

@® Pulse + Direction Outputs

Sinking-type Pulse 1/0 Module (CJ2M-MD211)

Pulse I/0 Module No. 0 (on the right)

Pulse 1/0 Module No. 1 (on the left)

Output | Termi- Output Termi-
type and nal Pin (*) Description type and nal Pin (*) Description
number | symbol number | symbol
Pulse OuUTO00 | 31 A16 Pulse output Pulse out- | OUT10 | 31 A16 Pulse output
output0 | oUTO2 | 33 A17 Direction output put 2 OUT12 |33 |[A17 Direction output
Pulse OuUTO01 | 32 B16 Pulse output Pulse out- | OUT11 | 32 B16 Pulse output
output 1 | OUTO3 | 34 B17 Direction output put 3 OUT13 |34 |B17 Direction output
-- 37 A19 Power supply input +V | --- 37 A19 Power supply input
38 B19 for outputs 38 B19 +V for outputs
--- 39 A20 COM 39 A20 COM
40 B20 40 B20

* Terminals numbers on the XW2K-40G-T, XW2R-[140GD-T, XW2D-40G6 Connector-Terminal Block Conversion

Unit.

Sourcing-type Pulse 1/O Module (CJ2M-MD212)

Pulse I/0 Module No. 0 (on the right)

Pulse 1/0 Module No. 1 (on the left)

Output | Termi- Output Termi-
type and nal Pin (*) Description type and nal Pin (*) Description
number | symbol number | symbol
Pulse OuUTO00 | 31 A16 Pulse output Pulse out- | OUT10 | 31 A16 Pulse output
output0 | oUTO2 | 33 A17 Direction output put 2 OUT12 |33 |[A17 Direction output
Pulse OuUTO01 | 32 B16 Pulse output Pulse out- | OUT11 | 32 B16 Pulse output
output 1 | OUTO3 | 34 B17 Direction output put 3 OUT13 |34 |B17 Direction output
--- 37 A19 COM 37 A19 COM
38 B19 38 B19
- 39 A20 Power supply input -V | --- 39 A20 Power supply input
40 B20 for outputs 40 B20 -V for outputs

* Terminals numbers on the XW2K-40G-T, XW2R-[140GD-T, XW2D-40G6 Connector-Terminal Block Conversion

Unit.
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8 Pulse Outputs

I Connecting the Servo Drive and External Sensors

® Connections for Pulse Output 0

Pulse I/0 ) Terminals Origin search
Terminal . . = = =
Module . ~ Bit Signal Operation | Operation | Operation
No. symbol | Pin | (1) mode 0 mode 1 mode 2
0 (on the ouT00 31 A16 | CIO PV CW/CCW | CW Connect to Servo Drive's pulse input
right) 2961.00 | stored in | Outputs (CW).
ouTo1 |32 |[B16 |CIO A276and CCW | Connect to Servo Drive's pulse input
2961.01 | A277. (CWW).
OuTO00 31 A16 | CIO PV Pulseand | Pulse | Connect to Servo Drive's pulse input
2961.00 stored in | Direction (PULS(886)).
ouTo2 |33 |[A17 |[cIO A276and | Outputs | Direc- | Connect to Servo Drive's direction input
2961.02 | A277. tion (SIGN).
-—- Normal The external signal CW limit sensor Connect sensor to a normal input termi-
input must be received as nal.
an input and the input
status must be written
to A540.08 in the lad-
der program.
- Normal The external signal CCW limit sensor | Connect sensor to a normal input termi-
input must be received as nal.
an input and the input
status must be written
to A540.09 in the lad-
der program.
INOO 1 A1 ClO 2960.00 Origin input Connectto | Connectto | Connectto
Sensor. the phase- | the phase-
Z signal Z signal
from the from the ®
Servo Servo =
Drive. Drive. g
INO1 2 B1 | ClO 2960.01 Origin proximity Connect to sensor. 2
input g
OouTO04 35 A18 | CIO 2961.04 Error counter reset | Not used. Connect to error counter
output*2 reset (ECRST) of the
Servo Drive.
INO4 13 A7 CIO 2960.04 Positioning com- Not used. Connect to
pleted signal (INP) the posi-
tioning ®
completed %‘
signal (INP) -
from the §
Servo 2
Drive.

*1  Terminals numbers on the XW2K-40G-T, XW2R-[140GD-T, XW2D-40G6 Connector-Terminal Block Conver-
sion Unit.
*2 The status of the bits (CIO 2961.04, CIO 2961.05, CIO 2963.04, and CIO 2963.05) will not change during the
error counter reset output.
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8 Pulse Outputs

8-14

® Connections for Pulse Output 1

Pulsel/O T inal Terminals Origin search
Module : rnr:::,al Pi “ Bit Signal Operation | Operation | Operation
No. y i (0 mode 0 mode 1 mode 2
0 (on the | OUTO02 33 A17 | CIO PV stored | CW/CCW | CW Connect to Servo Drive's pulse input
right) 2961.02 in A278 outputs (CW).
ouTo03 34 | B17 | CIO and A279. CCW | Connect to Servo Drive's pulse input
2961.03 (CWW).
ouTOo1 32 B16 | CIO PV stored | Pulseand | Pulse | Connectto Servo Drive's pulse input
2961.01 in A278 Direction (PULS(886)).
OUT03 |34 |[B17 |CIO and A279. | Outputs | Direc- | Connect to Servo Drive's direction input
2961.03 tion (SIGN).
- Normal The external signal CW limit sensor Connect sensor to a normal input termi-
input must be received as an nal.
input and the input sta-
tus must be written to
A541.08 in the ladder
program.
- Normal The external signal CCW limit sensor | Connect sensor to a normal input termi-
input must be received as an nal.
input and the input sta-
tus must be written to
A541.09 in the ladder
program.
INO2 7 A4 CIlO 2960.02 Origin input Connectto | Connectto | Connect to
sensor. the phase- | the phase-
Z signal Z signal
from the from the
Servo Servo
Drive. Drive.
INO3 8 B4 CIO 2960.03 Origin proximity Connect to sensor.
input
OuTO05 36 B18 | CIO 2961.05 Error counter reset | Not used. Connect to error counter
output™ reset (ECRST) of the
Servo Drive.
INOS 14 B7 CIO 2960.05 Positioning com- Not used. Connect to
pleted signal (INP) the posi-
tioning
completed
signal (INP)
from the
Servo
Drive.

*1

2

Terminals numbers on the XW2K-40G-T, XW2R-[140GD-T, XW2D-40G6 Connector-Terminal Block Conver-

sion Unit.

The status of the bits (CIO 2961.04, CIO 2961.05, CIO 2963.04, and CIO 2963.05) will not change during the
error counter reset output.
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® Connections for Pulse Output 2

8 Pulse Outputs

Pulsel/O T inal Terminals Origin search
Module : r:::;:)al Pi “ Bit Signal Operation | Operation | Operation
No. y (0 mode 0 mode 1 mode 2
1 (onthe | OUT10 31 A16 | CIO PV stored | CW/CCW | CW Connect to Servo Drive's pulse input
left) 2963.00 |inA322 (CW).
ouT! 32 |B16 |CIO and A323. CCW | Connect to Servo Drive's pulse input
2963.01 (CCw).
ouT10 31 A16 | CIO PV stored | Pulseand | Pulse | Connect to Servo Drive's pulse input
2963.00 |inA322 Direction (PULS(886)).
OUT12 |33 |A17 [CIO and A323. | Outputs | Direc- | Connect to Servo Drive's pulse input
2963.02 tion (SIGN).
-—- Normal The external signal CW limit sensor Connect sensor to a normal input termi-
input must be received as an nal.
input and the input sta-
tus must be written to
A542.08 in the ladder
program.
- Normal The external signal CCW limit sensor | Connect sensor to a normal input termi-
input must be received as an nal.
input and the input sta-
tus must be written to
A542.09 in the ladder
program.
IN10 1 A1 CIlO 2962.00 Origin input Connectto | Connectto | Connect to
Sensor. the phase- | the phase-
Z signal Z signal
from the from the
Servo Servo
Drive. Drive.
IN11 2 B1 CIO 2962.01 Origin proximity Connect to sensor.
input
ouT14 35 A18 | CIO 2963.04 Error counter reset | Not used. Connect to error counter
output™2 reset (ECRST) of the
Servo Drive.
IN14 13 A7 CIO 2962.04 Positioning com- Not used. Connect to
pleted signal (INP) the posi-
tioning
completed
signal (INP)
from the
Servo
Drive.

*1  Terminals numbers on the XW2K-40G-T, XW2R-[140GD-T, XW2D-40G6 Connector-Terminal Block Conver-
sion Unit.

*2 The status of the bits (CIO 2961.04, CIO 2961.05, CIO 2963.04, and CIO 2963.05) will not change during the
error counter reset output.
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8 Pulse Outputs

8-16

® Connections for Pulse Output 3

Pulsel/O T inal Terminals Origin search
Module : rﬁ::: Pi “ Bit Signal Operation | Operation | Operation
No. y (0 mode 0 mode 1 mode 2
1 (onthe | OUT12 33 A17 | CIO PV stored | CW/CCW | CW Connect to Servo Drive's pulse input
left) 2963.02 |inA324 (CW).
ouT13 34 |B17 |CIO and A325. CCW | Connect to Servo Drive's pulse input
2963.03 (CCW).
ouT! 32 B16 | CIO PV stored | Pulseand | Pulse | Connect to Servo Drive's pulse input
2963.01 in A324 Direction (PULS(886)).
OUT13 34 |B17 |CIO and A325. | Outputs | Direc- | Connect to Servo Drive's pulse input
2963.03 tion (SIGN).
- Normal The external signal CW limit sensor Connect sensor to a normal input termi-
inputs must be received as nal.
an input and the input
status must be written
to A543.08 in the lad-
der program.
- Normal The external signal CCW limit sensor | Connect sensor to a normal input termi-
inputs must be received as nal.
an input and the input
status must be written
to A543.09 in the lad-
der program.
IN12 7 A4 CIlO 2962.02 Origin input Connectto | Connectto | Connect to
sensor. the phase- | the phase-
Z signal Z signal
from the from the
Servo Servo
Drive. Drive.
IN13 8 B14 | ClO 2962.03 Origin proximity Connect to sensor.
input
OuUT15 36 B18 | ClO 2963.05 Error counter reset | Not used. Connect to error counter
output™ reset (ECRST) of the
Servo Drive.
IN15 14 B7 CIO 2962.05 Positioning com- Not used. Connect to
pleted signal (INP) the posi-
tioning
completed
signal (INP)
from the
Servo
Drive.

*1  Terminals numbers on the XW2K-40G-T, XW2R-[J40GD-T, XW2D-40G6 Connector-Terminal Block Conver-
sion Unit.

*2 The status of the bits (CIO 2961.04, CIO 2961.05, CIO 2963.04, and CIO 2963.05) will not change during the
error counter reset output.
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8 Pulse Outputs

I Output Connection Examples

This section provides examples of connections to motor drives. Refer to the specifications for the motor
drive being used before actually connecting a motor drive.
The cable length between the Pulse /0O Module and motor drive must not exceed 3 m.

When the pulse output's output transistor is OFF, pulses are not being output.

When the direction output is OFF, it indicates a CCW output.
Do not share the pulse output's power supply (24 VDC or 5 VDC) with any other 1/0O applications.

ON
Qutput transistor
OFF

Pulse output in progress

CW/CCW Pulse Output
cw CCW

Ccw
cow JAQRREL1] —

Pulse and Direction Outputs

cw ccw
Direction J Output ON | Output OFF

® CW/CCW Pulse Outputs and Pulse plus Direction Outputs
+ Using a Motor Drive with 24-VDC Photocoupler Inputs

24-VDC

Pulse I/0 Module (Sinking Outputs) 23;\’;;, Motor drive
l . (24-V input type)
Input of 37,38
power
supply for (+)
outputs »J\/\/\,}
yall
oW oul o 31/33 >< >< O l<
pulse 31/32
output —| ( )
(pulse +)
output) (| | T\ /\ /9 WV
i;u i
32/34 >< >< O feenee T
CCW pulse — (33/34)
output
(direction 39.40
output) y !

Note The terms in parentheses are for pulse + direction outputs.
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8 Pulse Outputs

® Using a Motor Drive with 5-VDC Photocoupler Input

» Connection Example 1

24-VDC
Pulse /0 Module (Sinking Outputs) B upply
137, 38 + N
Input of i
power
supply for
outputs
aizs oK
CW pulse
output —|'_, (31/32) W
(pulse (A_
output) 1 5 r:Yr&x.
1.6 kQ
32/34 /\N\’
CCW pulse — (33/34)
output <
(direction | Approx. 12 mA
output) 39,40

Motor drive
(5-V input type)

(Example,
R =220 Q)

Note The terms in parentheses are for pulse + direction outputs.

In this example, the 24-VDC power supply is used for the motor drive with 5-V inputs. Verify that the
Position Control Unit's output current will not damage the motor drive's input circuits. Also verify that
the inputs turn ON properly.

Check that the 1.6-kQ resistors have sufficient power derating.

« Connection Example 2

Pulse 1/0 Module (Sinking Outputs) | POWer || power

24-vDC || 5-VDC

supply supply

Input of

+ | |- +] |-
37,38

power
supply for
outputs

CW pulse
output

output)

CCW pulse
output
(direction
output)

— (31/32)

(pulse —|

31/33

Motor drive
(5-V input type)

32/34

(33/34)

Note The terms in parentheses are for pulse + direction outputs.
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8 Pulse Outputs

» Connection Example 3

24-VDC|| 5-
Pulse 1/0 Module power So\\ivl:;?
(Sourcing Outputs) supply || supply

+ p—
37,38
Motor drive

(5-V input type)

CW pulse output| 1
(pulse output) :3 31/33 (+)
(31/32) >< '_WV} ------ \
O Tk
CCW pulse L
)

output (direction
output) —| = 32/34

(33/34)

Power supply
input for outputs TSQ 40

Note: The terms in parentheses are for pulse + direction outputs.

|1’| Precautions for Correct Use
When the output is being used as a pulse output, connect a load that requires an output current
between 7 and 30 mA.
The Unit's internal components may be damaged if the current exceeds 30 mA.
If the current is below 7 mA, the output waveform's rising edge and falling edge will be delayed
and the output frequency ratings may not be met. If the load requires less than 7 mA, install a
bypass resistor so that the circuit draws a current greater than 7 mA (10 mA is recommended.)
Use the following equations to determine the bypass resistor requirements.

®
R<_VoC S
- _ Vcc: Output voltage (V
lout = N P ge (V) s
louT: Output current (A) S
V002 (7 to 30 mA)
Power W > R x 4 (Tolerance) |: Drive input current

R: Bypass resistance (Q)
Circuit Example o
X
o :
pply 3
Vce Servo Drive @

+ —
Pulse /O Module
(Sinking Outputs)
IR N
IOUT
(_
—=, f
Bypass resistor

CJ2M/CJ3M CPU Unit Pulse 1/0 Module User’s Manual 8-19



8 Pulse Outputs

® Connection Example for the Error Counter Reset Output

Pulse 1/0 Module
il OMRON Servo Drive G5
(Sinking Outputs) series STEP2 series

24-VDC

power

supply
Power —
supply (e} 37,38 iy

input for F24VIN
outputs >< ><E>J\N\/;
1.6 kQ " K
|, 35/36 14
’_I—cf
% ECRST
f\ 39, 40

I Motor Drive Connection Examples

This section provides examples of connections to pulse output 0 or 2. Refer to 3-2-1 Connector Pin
Allocations when using pulse output 1 or 3.

When using an OMRON Servo Drive, a Servo Relay Unit can be used to connect more easily. For
the configuration when using a Servo Relay Unit, refer to Using Servo Relay Units (Sinking Outputs
Only) on page 3-11.

When connecting to a stepping motor or a servo drive from another company, refer to Using Con-
nector-Terminal Block Conversion Units on page 3-9 or Directly Connecting a Self-made Cable with
a Connector on page 3-13.

|E| Precautions for Correct Use

* Any NC input terminals for unused inputs should be connected to the power supply and turned
ON.

» Use shielded cable for connections to stepping motor drives and servo drives. Attach the
shield to the FG terminals at both the Position Control Unit end and drive end of the cable.

* The length of the cable connecting the motor drive must not exceed 3 m.
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8 Pulse Outputs

® Connection Example for Operation Mode 0

In operation mode 0, the origin location is determined when the rising edge of the origin input signal
is detected (up-differentiation.) The error counter reset output and positioning completed signal are

not used.
In this example, a stepping motor drive is used and a sensor is connected to the origin input signal

terminal.
Stepping motor driver
Lo (5-V input type)
Pulse I/0O Module (Sinking Outputs) ow
Operation mode 0
CW output ™
(pulse output 0) 131 1%9 —CW K:
]
A

CCw +CW,
output
(pulse w
1.6 kQ
output 0) 32 _ow
W €

AI — Power

supply | 37,38
input fo
outputs
Output COM 139, 40 1

Origin Proximity

— Input Signal 2avpe) N-O.contacts
0 o0—
»Y 24 VDC
6(0V) (|
— ' E2R-A01 Proximity
Origin input |4 * Sensor (NPN output)
_ signal (24 VDC) +V
»Y ®
5(0V) Signal =
L Y (o)
N Switch g
A circuit g
ovT | 2
CJ1W-ID211 Input Unit
CCW limit A@‘!Q-??.é }_100}_0_{1 ---------- Aéiéb‘g"""?. ..... 0.01. A N.C. ®
input signal contacts -
N
N N TR :
CW limit A54008‘ 0.00 A540.08 ----- 0.00 v N.C. g
input signal : ; vy contacts
24 VDC
COM AB,BBI
+
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8 Pulse Outputs

® Connection Example for Operation Mode 1

In operation mode 1, the error counter reset output is turned ON when the origin location is deter-
mined by detection of the rising edge of the origin input signal.

In this example, a servo drive is used and the encoder's phase-Z output is used as the origin input
signal terminal. The servo drive is an OMRON G5-series Servo Drive.

G5-series Servo Drive

Pulse 1/0 Module (Sinking Outputs)
Operation mode 1

CW output 1.6 kQ
(pulse output 0) | 31

=

CCW output
(pulse
output 0) 32

—I [ Power
al:g_‘ supply input | 37 38

for outputs

1.6 kQ

24 VDC
Output COM | 39,40

N.C. contacts L\M
Error counte $K A AN k
reset output | 35 301 ecrst

a|'—'
Origin input
signal 3 (LD+) 23] .z
ErTCOdleI?I'
y phase-Z (line
»Y 5 (LD-) 24| 7 driver output)
Origin
proximity N.O tact
input signal 0. n
input signa 2 (24 VDO) contac
s o
» 24 VDC
6(0V) I ‘
']
* CJ1W-ID211 Input Unit
IN1
CCW limit | \pym et 001 TTAs4009) N.C.

contacts

: 0.01 A540.09 : 0.01
input signal c}A-5-4-Q'-991 }—H—O% Fommmsesioes fe) »

CW limit A540.08 ' 0.00 A540.08 ; 0.00
input signal ¢ 4 }—1 e 3 2

N.C.
contacts
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8 Pulse Outputs

® Connection Example for Operation Mode 2

Operation mode 2 is the same as operation mode 1 except that the servo drive's positioning com-
pleted signal (INP) is used as the origin search's positioning completed signal.

A servo drive is used and the encoder's phase-Z output is used as the origin input signal terminal.

Set the Servo Drive so that the positioning completed signal is OFF when the motor is operating and
ON when the motor is stopped. The origin search operation won't end if the positioning completed
signal is not connected correctly from the Servo Drive or is not set correctly.

The servo drive is an OMRON G5-series Servo Drive.

G5-series Servo Drive

Pulse I/0 Module (Sinking Outputs)

Operation mode 2 3l +ow
CW output ™ DH
*—(qulse output 0) | 31 16 ke 4] —cw
P 5\ +ccw
E)W output
pulse Wy, DH
output0) |32 16K 6l _cow
% — Trower
:q‘supply input 1 37,38 71 +2avin
for outputs 24V DC
B “
Output COMJ 39,40 T . 29! pun

@

N.C. contacts

Error
counter W
reset output| 35 30! ecrsT

—] o
Origin
input
— signal 3 (LD+) 23 47
» Y
5 (LD-) 24) 5
- Origin proximity|
input signal 2 (24 VDO) 24 vDC N.C. contacts
— { Fﬂi
K\/ +
6(0V)
- Positioning
_ completed signal 13 (24 VDC) 39l mp
» »
17 (0V) 38 INPCOM

CJ1W-1D211 Input Unit

COW limitinput 0% [ P %R |1 001 P
signal : :

N.C.
contacts

CW limit input ~ |A84008 { | 000 "Aedai68 % 09
signal T """ : e »Y

N.C.
contacts

24 VDC
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8 Pulse Outputs

8-24

I Executing Pulse Control Instructions in a Ladder Program

The pulse outputs are used by executing pulse control instructions in the ladder program.

® Applicable Instructions

The following instructions are used.

Purpose Overview Instruction Reference
Performing trapezoidal or S- Performs trapezoidal or S-curve pulse out- | ACC(888) Refer to 8-2 Position Con-
curve control put control with independent acceleration (ACCELERA- trol

and deceleration rates. (The number of TION CON-

pulses can be set.) TROL)
PLS2(887)
(PULSE OUT-
PUT)

Jogging | Without accelera- Performs pulse output control without accel- | SPED(885) Refer to 8-3 Jogging

tion and decelera- eration or deceleration. (SPEED OUT-

tion PUT)

With acceleration Performs trapezoidal pulse output control ACC(888)

and deceleration with the same acceleration and deceleration | (ACCELERA-

rates. TION CON-
TROL)

Performing origin searches Actually moves the motor with pulse outputs | ORG(889) (ORI- | Refer to 8-5-4 Origin
and defines the machine origin based on GIN SEARCH) Search Instructions
the origin proximity input and origin input
signals.

Performing origin returns Returns to the origin position from any posi- | ORG(889) (ORI- | Refer to 8-6 Reading the
tion. GIN SEARCH) Pulse Output Present

Value

Changing or reading the pulse

Changes the PV of the pulse output. (This

INI(880) (MODE

Refer to 8-5-7 Changing

output PV operation defines the origin location.) CONTROL) the PV of the Pulse Output
Reads the PV of the pulse output PRV(881) Refer to 8-6 Reading the
(HIGH-SPEED Pulse Output Present
COUNTER PV Value
READ)
Performing interrupt feeding If an interrupt input occurs, the motor moves | IFEED(892) Refer to 8-4 Implementing
without using interrupt tasks the amount specified by the pulses, deceler- | INTERRUPT Interrupt Feeding
ates, and stops. FEEDING)
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8 Pulse Outputs

® Outputting to the Auxiliary Area Using the OUT Instruction

The OUT instruction is used in the ladder program to write signals received from the CW limit sensor
and CCW limit sensor connected to normal inputs to the Auxiliary Area bits.

Normal input from
CW limit sensor

CW limit input signal
A540.08 to A543.08

L
I

Normal input from
CCW limit sensor

O_

CCW limit input signal
A540.09 to A543.09

O_

Bits Written in the Auxiliary Area

Auxiliary Area
bit Name Function
Word Bit
A540 08 Pulse Output 0 CW Limit Input Signal Signals received from external sen-
09 | Pulse Output 0 CCW Limit Input Signal | SOrS connected to normal inputs
must be written to the Auxiliary Area
A541 08 Pulse Output 1 CW Limit Input Signal | s in the user program.
09 Pulse Output 1 CCW Limit Input Signal
A542 08 Pulse Output 2 CW Limit Input Signal
09 Pulse Output 2 CCW Limit Input Signal
A543 08 Pulse Output 3 CW Limit Input Signal
09 Pulse Output 3 CCW Limit Input Signal

® Resetting the Pulse Output PV

Each cycle during overseeing processing, the pulse output PVs are reset if ON transitions are
detected in the Reset Bits. The PVs are not cleared, however, if pulses are being output.

[

Reset command

Reset Bit
A540.00 to A543.00

O_

Auxiliary Area Bits

Auxiliary Area

bit Name Function
Word Bit
A540 00 Pulse Output 0 Reset Bit The pulse output PV will be cleared
A541 00 Pulse Output 1 Reset Bit when one of these bits is turned ON.
Ab542 00 Pulse Output 2 Reset Bit
A543 00 Pulse Output 3 Reset Bit

CJ2M/CJ3M CPU Unit Pulse 1/0 Module User’s Manual
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8 Pulse Outputs

8-26

Precautions for Safe Use

When using the BIT COUNTER (BCNT(067)), BLOCK SET (BSET(071)), and BLOCK TRANS-
FER (XFER(070)) in the ladder program, do not specify more than 99 words for each instruction.
If more than 99 words must be used, use more than one instruction. Pulse output is not possible
during execution of these instructions. If more than 99 words are specified for one of them, pulse
output will not be predicable and may stop momentarily.

Transferring 120 Words of Data Started at DO to Words Starting at D1000

XFER

&120

DO

D1000

Processing separated.

XFER

&60

DO

D1000

XFER

&60

D60

D1060
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8-2 Position Control

This section describes how to use pulse outputs with the PLS2(887) instruction.

8-2-1 Position Control Configuration

If the target frequency, starting frequency, acceleration and deceleration rates, and direction are set
beforehand, trapezoidal and S-curve position control will be performed according to the following time
charts.

The target frequency is set in an operand of the PLS2 instruction.

Whether to use trapezoidal or S-curve acceleration/deceleration is set in the PLC Setup.

Trapezoidal Acceleration/Deceleration S-curve Acceleration/Deceleration

Pulse frequency

Target 1 )
frequency | Acceleration Deceleration S-curve )
rate rate acceleration/deceleration
/ Target - .
Specified number frequency ion [ \) Deceleration
Acceleration /- -\ rate
B e of pulses rate , e \.
Starting Starting \ Sfpecllfled number /
A Of pulses .
frequency_¥. frequency ] R p Time
100 pps
Target frequency 1 pps to 100 kpps (in increments of 1 pps)
Starting frequency 0 pps to 100 kpps (in increments of 1 pps)”
Acceleration rate Set in increments of 1 pps from 1 to 65,535 pps (every 4 ms).

- — o
Deceleration rate Set in increments of 1 pps from 1 to 65,535 pps (every 4 ms). 0
Direction specification Set to CW or CCW. o

™ . . - ]
Specified number of Relative coordinates: 0000 0000 to 7FFF FFFF hex (Accelerating or decel- g-:
pulses erating in either direction: 2,147,483,647) E]
Absolute coordinates: 8000 0000 to 7FFF FFFF hex (-2,147,483,648 to S’
=
2,147,483,647) =
o
* If S-curve acceleration/deceleration is specified, the starting frequency will be 100 pps.
x|
Item | PuseOutputd |  Pulse Output1 | Pulse Qutput2 |
Baze Limit Input Signal Operation *Zearch Only *Zearch Only *Zearch Only *SE
Setting Limit Input Signal Type *HC (Mormally Closed *WC (Mormally Closed *C (Mormally Closed R
Clzar Crigin &t Limit Input Signal *Hold Origin *Hold Crigin *Hold Crigin *He foe)
Search/Return Intial Speed (pps) o0 o il o I{J
Specify with the Acceleration/Deceleration ———»—0_ . _gp??"scweh - SE;_CUZE S[;_Cu";e *;inez ‘;i_f N
ry . A rigin rigin Searc| ing *Dizakle *Dizahle *Dizahle *Die
Curve Specifications in the PLC Setup. Seath  [Search Dredion = i =7 = T
Origin Detected sfter Prox Input 0: Turns OM and then O Turns OM and then 0: Turns OM and then 01 73
Origin Search st Limit Input *0: Reverse I Reverse 0. Reverse *0: =4
Operation hiode *Wode O Stepping Mo *Mode 00 Stepping Mo *Mode 0: Stepping Mo *hic g
-Errar Courter Reset Output Mot Cutput Mot Output Mot Output Mot @)
-In-position Input Do not Use Do nat Use Do naot Use Do o)
Origin Input Signal Type *MNC (Mormally Closed *NC (Mormally Closed *NC (Mormally Closed M ,:_’..
Prozimity Input Signal Type *HIC (Mormally Closed *WC (Mormally Closed *C (Mormally Closed R 8
High Speed (pps) 0 i 0 0 5
Proximity Speed (pos) i} o o o o
Carrection Yalue 0 0 0 0 3
Acceleration Rate a a a o] La
Deceleration Rate [ [ [ [ c
Postioning Monitar Time (imns) i} o o o ,Q_),_
Origin Target Speed (pps) 0 [ [ [ o
Return Acceleration Rete 0 [ 0 [l =
Deceleration Rate 0 a 0 1}
J | 2
Default settings are indicated by asterisks. Copy Pulse Output
¢ Default Hel
Internal Pulze Control Cycle Stz = =
& wms O Ims Copyp ‘ oK. | Cancel |
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® Positioning with S-curve Acceleration/Deceleration

With the S-curve acceleration/deceleration positioning, shock and vibration can be controlled by
reducing the initial acceleration rate in comparison with a trapezoidal acceleration/deceleration rate.

This can be selected when there is some leeway in the maximum allowable speed.

@ Additional Information

* The same type of S-curve acceleration/deceleration can be used for ACC(888) as well.

» The curve for S-curve acceleration/deceleration is formed by applying a tertiary function to the
straight line of the set acceleration/deceleration rates (a tertiary polynomial approximation).
The curve parameters cannot be changed. The maximum acceleration will be 1.5 times that of
trapezoidal acceleration/deceleration for the same acceleration/deceleration rate.

|E| Precautions for Correct Use

« If the starting frequency is set to less than 100 pps, it will automatically be increased to
100 pps.

Pulse frequency
A

Automatically
increased to
100 pps.

100 pps

50 pps -

»
»

Time
» S-curve acceleration/deceleration will not be performed if the target frequency is less than
100 pps.

Pulse frequency
A

50 pps [--- 7

/) No
! acceleration/deceleration

» Time

8-2-2 Relative Positioning and Absolute Positioning

® Selecting Relative or Absolute Coordinates

The coordinate system (absolute or relative) of the pulse output PV is selected automatically, as fol-
lows:

* When the origin is undefined, the system operates in relative coordinates.
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8 Pulse Outputs

* When the origin has been defined, the system operates using absolute coordinates.

Conditions

Origin has been
defined by an origin
search

executing the

PV

Origin has been defined by

instruction to change the

Origin is undefined (Origin
search has not been performed
and PV has not been changed
with the INI(880) instruction.)

INI(880)

Coordinate sys-
tem of pulse
output PV

Absolute coordinate system

Relative coordinate system

Refer to 8-5-1 Origin Searches for details on origin searches.

® Relationship between the Coordinate System and Pulse Specifications

The following table shows the pulse output operation for the four possible combinations of the coor-
dinate systems (absolute or relative) and the pulse output (absolute or relative) specified when the
PULS(886) or PLS2(887) instruction is executed.

Pulse output

Relative coordinate system

Absolute coordinate system

specified in . i . X
PULS(886) or Orlg.ln. not deflr'ied OI."Ig.II"I deflne.d
PLS2(887) (The No-origin Flag will be ON.) (The No-origin Flag will be OFF.)
Relative pulses | Positions the system to another position relative to the present position.
specified Number of movement pulses = Number of pulses setting
The pulse output PV after instruction execution = The pulse output PV after instruction execution = PV
Number of movement pulses = Number of pulses set- | + Number of movement pulses.
ting The following example shows the number of pulses
The pulse output PV is reset to 0 just before pulses setting = 100 counterclockwise.
are output. After that, the specified number of pulses
is output Number of pulses setting
) = Number of movement pulses
The following example shows the number of CCW ; ;
pulses setting = 100 counterclockwise. <:|
Number of pulses setting ' 100 :
= Number of movement pulses : i » Pulse output
: 0| Target position  Present position PV
100 Pulse output PV range: 8000 0000 to 7FFF FFFF hex
— “—— pylse Output PV Number of pulses setting range: 0000 0000 to 7FFF
Target position Present position = 0 FFFF hex
Pulse output PV range: 8000 0000 to 7FFF FFFF hex
Number of pulses setting range: 0000 0000 to 7FFF
FFFF hex
Absolute Absolute pulses cannot be used when the origin loca- | Positions the system to an absolute position relative
pulses speci- tion is undefined, i.e., when the system is operating to the origin. The number of movement pulses and
fied with a relative coordinate system. An instruction exe- | movement direction are calculated automatically from

cution error will occur.

the present position (pulse output PV) and target posi-
tion.

The following example is for a number of pulses set-
ting of +100.

i :

+200 B
: » Pulse output

O Target position = Present position = PV

Setting of number of pulses

Origin

Number of movement pulses = Number of pulses set-
ting — Pulse output PV when instruction is executed.
The movement direction is determined automatically.
Pulse output PV when instruction is executed = Num-
ber of pulses setting

Pulse output PV range:

8000 0000 to 7FFF FFFF hex

Number of pulses setting range:

8000 0000 to 7FFF FFFF hex

CJ2M/CJ3M CPU Unit Pulse 1/0 Module User’s Manual
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8 Pulse Outputs

|E| Precautions for Correct Use

Absolute pulses cannot be specified when the origin is undefined. Specify them only when the

origin has been defined by performing an origin search or by changing the PV with the INI(880)
instruction.

@ Additional Information

The origin position is undefined in the following case. Define the origin position by performing an
origin search again.

* When the pulse output reset flag is turned ON
* When the PROGRAM mode is changed to the RUN or MONITOR mode

8-2-3 Application Example

I Specifications and Operation

When the start input (C1O 2960.00) goes ON, this example program outputs 600,000 pulses from pulse
output 1 to turn the motor.

In this example, trapezoidal position control is performed.

Target frequency: 50,000 pps

Accelerati Deceleration rate:
ractg‘:a eraton 200 pps/4 ms
300 pps/ Pulse output

4ms amount:
) 600,000 pulses
Starting frequency: 100 pps I 3

Staring input: CIO 2960.00

I Applicable Instructions
PLS2(887) instruction
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I Preparations

® PLC Setup

There are no settings that need to be made in the PLC Setup.

® DM Area Settings
+ Settings for PLS2(887) Instruction (DO to D7)

Setting Word Data

Acceleration rate: 300 pps/4 ms DO #012C
Deceleration rate: 200 pps/4 ms D1 #00C8
Target frequency: 50,000 pps D2 #C350
D3 #0000

Number of output pulses: 600,000 pulses D4 #27C0
D5 #0009

Starting frequency: 100 pps D6 #0064
D7 #0000

I Ladder Program

e

| 2960.00 o
/| @PLS2 p

Start input #0001 | < Pulseoutput1 @,
#0100 « Specifies pulse + direction output method, CW, and absolute pulses. 3

DO < Acceleration rate, deceleration rate, target frequency, number of pulses setting S

D6 « Starting frequency Q

@ Additional Information

+ Absolute pulses can be specified when the origin position has been defined.

« If a target frequency that cannot be reached has been set, the target frequency will be reduced
automatically, i.e., triangular control will be performed.

a|dwex3 uoneoyddy ¢-z-g
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8 Pulse Outputs

8-3 Jogging

Jogging can be performed by using the SPED(885) (SPEED OUTPUT) and ACC(888) (ACCELERA-
TION CONTROL) instructions. This section describes the procedure for jogging.

8-3-1 High-speed Jogging

Start pulse output with acceleration/deceleration using the ACC(888) instruction. In this case, the accel-
eration and deceleration rates must be the same. Set the target frequency of the ACC(888) instruction
to O pps to stop the pulse output.

Acceleratjon/
Target frequency | [ deceleration.....:

rate

Pulse output started. Pulse output stopped.

Target frequency Starting pulse output: 1 pps to 100 kpps (in increments of 1 pps)
Stopping pulse output: 0 pps

Acceleration/deceleration rate Set in increments of 1 pps from 1 to 65,535 pps (every 4 ms).

Direction specification Set to CW or CCW.

Mode specification Set to continuous mode.

@ Additional Information

Jogging can also be performed with S-curve acceleration/deceleration.

8-3-2 Low-speed Jogging

Start pulse output without acceleration or deceleration using the SPED(885) instruction. Set the target
frequency of the SPED(885) instruction to 0 pps to stop the pulse output.

Target frequency I

Pulse output started. Pulse output stopped.

Target frequency Starting pulse output: 1 pps to 100 kpps (in increments of 1 pps)
Stopping pulse output: 0 pps

Direction specification Set to CW or CCW.

Mode specification Set to continuous mode.
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8-3-3 Application Example

I Specifications and Operation

The following example shows jogging without acceleration or deceleration executed using a SPED(885)
instruction. It is used for low-speed jogging.

» Clockwise low-speed jogging will be executed from pulse output 1 while CIO 2960.00 is ON.
» Counterclockwise low-speed jogging will be executed from pulse output 1 while CIO 2960.01 is ON.

Ccw
Target frequency: 1,000 pps

Pulse frequency

CcCw

CW low-speed jogging (CIO 2960.00) Q

CCW low-speed jogging: ClIO 2960.01

The example shows jogging with acceleration and deceleration executed using an ACC(888) instruc-
tion. It is used for high-speed jogging.

+ Clockwise high-speed jogging will be executed from pulse output 1 while CIO 2960.04 is ON.

» Counterclockwise high-speed jogging will be executed from pulse output 1 while CIO 2960.05 is ON.

cw Target frequency: 100,000 pps

Acceleration
rate:
100 pps/4 ms
<| -

Pulse frequency

|
Acceleration rate:!
100 pps/4 ms

Buibbor ¢-g

CCW

CW high-speed jogging: CIO 2960.04
CCW high-speed jogging: CIO 2960.05

I Preparations

® PLC Setup

There are no settings that need to be made in the PLC Setup.

a|dwex3 uoneoyddy ¢-¢-g

® DM Area Settings
+ Settings to Control Speed while Jogging (DO to D1 and D10 to D15)

Setting Word Data
] Do #03E8
Target frequency (low speed): 1,000 pps D1 #0000
Acceleration rate: 100 pps/4 ms D10 #0064
Target frequency (high speed): 100,000 pps on #86A0
D12 #0001
Acceleration/deceleration rate: 100 pps/4 ms (Not used.) D13 #0064
] D14 #0000
Target frequency (stop): 0 pps D15 #0000
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8-34

I Ladder Program

2960.00 A281.04
— M L1 SPED
Low-speed  Pulse output #0001
CW start in progress #0100
DO
W0.00 2960.00 SET W0.00
1 V| SPED
Low-speed Low-speed #0001
CW output CW start #0100
in progress D14
RSET W0.00
2960.01 A281.04
{4} L SPED
Low-speed Pulse output #0001
CCW start  in progress #0110
DO
SET WO0.01
W0.01 2960.01
| | 1| SPED
Low speed Low-speed #0001
CCW in CCW start #0110
progress D14
RSET WO0.01
2960.04 A281.04
14 L1 ACC
High-speed Pulse output #0001
CW start  in progress #0100
D10
W0.02 2960.04 SET W0.02
- | 1V ACC
H|gh-speed_ High-speed #0001
Cr\gv ?:Stzut in  CW start #0100
preg D13
2960.05 A281.04 RSET W0.02
{1} L1 ACC
High-speed Pulse output #0001
CCW start  in progress #0110
D10
SET WO0.03
W0.03 2960.05
L] [V ACC
High speed High-speed #0001
CCW in CCW start #0110
progress D13

RSET WO0.03

@ Additional Information

i

« Pulse output 1
« Specifies pulse + direction output method, CW, and continuous mode.
« Target frequency

« Pulse output 1
« Specifies pulse + direction output method, CCW, and continuous mode.
« Target frequency

« Pulse output 1

« Specifies pulse + direction output method, CW, and continuous mode.
« Acceleration/deceleration rate and target frequency

« Pulse output 1
« Specifies pulse + direction output method, CCW, and continuous mode.

« Acceleration/deceleration rate and target frequency

The PLS2(887) instruction can be used to set a starting frequency or separate acceleration and
deceleration rates. But there are limitations on the operating range because the end point must
be specified in the PLS2(887) instruction.
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8 Pulse Outputs

Implementing Interrupt Feeding

Interrupt feeding is useful for applications such as feeding wrapping material from a position where a
marker was detected for a specified number of pulses (distance), and then stopping it.

8-4-1

Using the IFEED(892) (INTERRUPT FEEDING) Instruction

Interrupt feeding is performed with the IFEED(892) (INTERRUPT FEEDING) instruction. IFEED(892)
controls interrupt feeding by combining the specified pulse output and interrupt input. An interrupt input
is used as a trigger during speed control to switch to position control and then move a specified amount
before decelerating to a stop. An interrupt task is not necessary, so no delays are caused by the inter-
rupt startup time or the occurrence of other interrupts. The accuracy of feeding after an interrupt input

occurs can therefore be improved.

% Additional Information

Only specific pulse outputs and interrupt inputs can be used together.

If you want to pair any other pulse outputs and interrupt inputs, or if you want to change settings
during pulse output, use the ACC(888) and PLS2(887) instructions together.

If the ACC(888) and PLS2(887) instructions are used, delays will occur for the interrupt startup
time and possibly for other interrupts.

8-4-2 Setting Procedure

( PLC Setup )

1

2 ( Create ladder program. )

CJ2M/CJ3M CPU Unit Pulse 1/0 Module User’s Manual

Select Interrupt Input in the Interrupt Input
and Quick-response Input Detailed Settings
Dialog Box that is accessed from the 1/O
Module Tab Page of the PLC Setup using
the CX-Programmer.

INOO, INO1, IN10, and IN11 can be used as
interrupt inputs.

Set whether to start the interrupt on OFF
transitions or ON transitions in the input.

Set pulse output ports 0 to 3, output mode,
output direction, acceleration/deceleration
rate, target frequency, and number of output
pulses.

Execute IFEED(892).
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8 Pulse Outputs

8-4-3 PLC Setup

Click the I/O Module Tab in the PLC Setup. Select Interrupt Input in the Interrupt Input and Quick-

response Input Detailed Settings Dialog Box.

=7 PLC Settings - NewPLC1

Elle Options  Help

Startup] Settings] Timings] Siou Helresh} Unit Seltings] Serial F‘ort] Peripheral Sawicel FIMS Pratection |0 Module ]

/0 Module 1 Allocations

=101 x|

140 Module 0 Allocations

IN10 |\nlenupl Input 4 (Interupt Task 144)

INan |Inlarrupl Input O (Interupt T ask 140]

IM11 |\ntenupt Input & (Interrupt T ask 145)

(1] |Intarrupl Input 1 (Interupt Tazgk 141]

IN12 |\ntenupt Input 6 [Interrupt Task 146)

IN02 |Intarrupl Input 2 [Interrupt Task 142)

IM13 |\ntenupt Input 7 (Interrupt Task 147)

INO3 |Intarrupl Input 3 (Interupt Task 143)

IN14 [Mormal Input 14

IND4  [Marmal Input 04

INTE  [Normal Input 15

INOS  [Marmal Input 05

INT6  [Normal Input 16

INOG [Marmal Input 05

IN17 [Mormal Input 17

INO?  [Wormal Input 07

IN18 [Mormal Input 18

INDZ  [Marmal Input 08

INT9 [Normal Input 19

INDS [Marmal Input 09

auTio |Nnrmal Output 06/Pulze Output

ouToo |Nnrma\ Output 00/Pulze Output

auTit |Normal Output 07 /Pulze Output

auTm |Norma\ Output 01/FPulze Output

ouT12 |Normal Output 08/Pulse Dutput

auToz |Norma\ Output 02/Pulse Dutput

auT1a |Nurmal Output 09/Pulze Output

ouTo: |Nurma\ Output 03P ulze Output

auT14 |Nnrmal Output 10/FWH Output 2

ouTod |Nnrma\ Output 04/F 4 Output O

ouT1s |Normal Clutput 17 /P Output 3

auTos |Norma\ Clutput 05/Ff Output 1

Mormal Input Operation Interpt Inputs and High-speed Counters Fulse Outputs and
Input Time Constant Cuick nputs Origin Searches
defaultBms] = Set Set | Set | Help
CIZM-CPUSS  |Offline
Interrupt Input and Quick-response Input D ﬂ
tem | Moo | IMO1 | MO0z | Moz | N1 | N1 |
Input Operati | Interrupt Input Irterrupt Input Interrupt Input (Interrupt input {Interropt Inpot | Interrupt Input {Int
Edlige Rizing Rizing Rizing Rizing Rizing Rizing Ri:
Latch Do not Use Do not Use Do not Use Do not Use Do not Use Do not Usz D
“ | i

Defauits | ok |

Cancel |

Interrupt Input and Quick-response Input Detailed Settings

Pulse 1/0 Mod- Inout Operation settin Correspond-
ule No. P P 9 ing bit address

0 (on the right) | INOO Select Interrupt | 2960.00

INO1 forany ofthe 5960 01

following: INOO,

1 (on the left) IN10 INO1, IN10, or 2962.00

IN11 IN11. 2962.01

Item Setting

Interrupt inputs | Input Operation

Select Interrupt.

0,1,4,and 5 Edge

Select one of the following.
+ Rising Edge (ON transition)
 Falling Edge (OFF transition)
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Pulse frequency

Interrupt input occurs.

Target  |........_. Specified number of pulses
frequency
Acceleration - Speed Position Deceleration rate
rate control control
f Time

IFEED executed

8-4-4 INTERRUPT FEEDING Instruction: IFEED(892)

Execution condition
|

| @IFEED
#0100 [~ P: Port specifier, Example: Interrupt input O and pulse output 0
#0000 - C: Control data, CW/CCW outputs and CW direction
DO |----- S: First word of —- ) Acceleration rate:

0 setting table S: DOl #0032 50 pps/4 ms o
S+1: D1 #0014 | Deceleration rate: A
s+2: 02| potr4]] 22 pps/4 ms £}
Pulse frequency e Target frequency: 3
S+3: D3| #0000|| 500 pps &
. 3
Interrupt input 0 occurs S+4: DA #0064 J Number of output pulses: s
. S+5: D5 #0000|| 100 pulses g
500 pps 100 pulses @
=]
50 pps/4 ms Speed Position 20 pps/4 ms 3
control control =1
7'y Time E
IFEED executed g—.
@

@ Setting the Interrupt Input to Use

A specified combination of pulse output and interrupt input must be used for the IFEED(892) instruc-
tion. You cannot change the combinations. The pulse output and interrupt input are specified with
operand P (port specifier) of the IFEED(892) instruction.

P Pulse output Interrupt input @
#0000 Pulse output 0 Interrupt input 0 /g
#0001 Pulse output 1 Interrupt input 1 =
#0002 Pulse output 2 Interrupt input 4
#0003 Pulse output 3 Interrupt input 5

m Precautions for Correct Use

» Before executing the IFEED(892) instruction, use the MSKS(690) instruction to disable the
specified interrupt if it is currently not masked. An instruction error will occur if the IFEED(892)
instruction is executed when the interrupt is not masked.

* Interrupt inputs 0, 1, 4, and 5 are used with the IFEED(892) instruction. The terminals used for
interrupt inputs 0 and 1 are also used for the origin and origin proximity inputs for pulse output
0. The terminals used for interrupt inputs 4 and 5 are also used for the origin and origin prox-
imity inputs for pulse output 2. If the IFEED(892) instruction is used for pulse output 0 or 2, do
not use the origin search function.

‘uononiisul ONIA334 LdNHHILINI ¥-7-8
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8-38

® Checking Status during Interrupt Feeding

The interrupt feeding status can be read from the following bits.

Name Pulse Pulse Pulse Pulse Refresh timing
output 0 | output1 | output 2 | output 3

Interrupt A280.08 | A281.08 |A326.08 |A327.08 Cleared when power is turned ON.

Feeding In- Cleared when starting/stopping operation

progress Flag Cleared during overseeing processing after
completing interrupt feeding.
Turned ON when interrupt input is received
after starting pulse output with IFEED(892)
instruction

Interrupt A280.09 | A281.09 | A326.09 | A327.09 Cleared when power is turned ON.

Feeding Error
Flag

Cleared when operation starts.

Cleared when IFEED(892) instruction process-
ing is started.

Turned ON if an overflow or underflow occurs
when an interrupt input is received, or if an
overflow or underflow occurs while the speci-
fied number of pulses is being moved, after
operation is started with the IFEED(892)
instruction with the origin defined.
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8 Pulse Outputs

8-5 Defining the Origin

The CJ2 CPU Units have two methods that can be used to define the origin position.
+ Origin searches

The ORG(889) instruction outputs pulses to turn the motor according to the pattern specified in the
origin search parameters. As the motor turns, the origin search function defines the origin from the
following three position input signals.

* Origin input signal

+ Origin proximity input signal

* CW limit input signal and CCW limit input signal
+ Changing the present value of the pulse output

When setting the current position as the origin, execute INI(880) to reset the pulse output PV to 0.

8-5-1 Origin Searches

When the ORG(889) instruction executes an origin search, it outputs pulses to actually move the motor
and defines the origin position using the input signals that indicate the origin proximity and origin posi-
tions. The input signals that indicate the origin position can be received from the servomotor's built-in
phase-Z signal or external sensors, such as photoelectric sensors, proximity sensors, or limit switches.

In the following example, the motor is started at a specified speed, accelerated to the origin search high
speed, and run at that speed until the origin proximity position is detected. After the origin proximity
input is detected, the motor is decelerated to the origin search low speed and run at that speed until the
origin position is detected. The motor is stopped at the origin position.

Origin 1 T |
proximity 0

input signal '

Origin input 1 |_|
signal 0

Pulse frequency
A

wbuo sy} buluyeq s-g

]

)

)

)

Origin search ,
deceleration rate '
)

)

)

)

]

]

)

Origin search high
speed 1

Origin search
acceleration

Origin search

rate  \ Deceleration proximity speed ®
timing 1 o
Origin Locoaooo o
search =
starting =
speed 1 » Time %
Start Decelerate from high to Stopped o
low speed t S
Execution of ORG Specified by the origin Specified by the origin &

proximity input signal input signal.

(Example for origin detection when proximity signal turns OFF
(described later))

% Additional Information

The motor can be moved even if the origin position has not been defined, but positioning opera-
tions will be limited as follows:

+ Origin return: Cannot be used.
» Positioning with absolute pulse specification: Cannot be used.

+ Positioning with relative pulse specification: Outputs the specified number of pulses after set-
ting the present position to 0.
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8 Pulse Outputs

8-5-2 Setting Procedure

1 » Set the origin search parameters in the

( PLC Setup ) Pulse Output and Origin Search Detailed
Settings Dialog Box that is accessed from

the 1/0 Module Tab Page of the PLC Setup
using the CX-Programmer.

2 » Set pulse output ports 0 to 3.
Create ladder program. o .
» Output the status of the limit signal inputs

and positioning completed signal to Auxiliary
Area bits.

» Execute ORG(889). Specify an origin
search.

8-5-3 PLC Setup

To perform an origin search or to use a limit input signal as an input to a function other than origin
search, set the parameters on the Pulse Output and Origin Search Detailed Settings Dialog Box that is
accessed from the /O Module Tab Page in the PLC Setup.

iEix
Fil=  Options Help
Stattup | Settings | Timings | 510U Refresh | Unit Settings | Serial Fort | Peripheral Service | FINS Protection /0 Module ]
1/0 Module T Allocations 1/0 Module 0 Allocations
N0 [Nomal Input 10 INOD [Nl Input 00
IN11 Mol Input 11 INDT Mol Irput 01
N2 [Nomal Input 12 INOZ  [Nomal Input 02
IMN13 Mol Input 13 INDZ  [Mormal Input 03
IN14 Mol Input 14 INO4 Mol Input 04
N5 [Nomal Input 15 INOS  [Nomal Input 05
IN16 Mol Input 16 INDE  [Mormal Input 0
N7 [Nomal Input 17 INOF  [Nomal Input 07
N8 [Nomal Input 18 INOg  [Nomal Input 08
IN19 Mol Input 19 N9 [MNormal Input 09
auTi1o ‘Nurmal Output 06/Pulze Output auToo ‘Nurmal Output 00/Pulze Output
ouT1 ‘Normal Output 07 /Pulze Output ouTo ‘Normal Output 01 /Pulze Output
auTiz ‘Normal Output 08/Pulze Qutput auTonz ‘Normal Output 02/Pulze Output
ouTi13 ‘Normal Output 09/Pulze Output auTo3 ‘Normal Output 03/Pulze Output
ouTi14 ‘Nnrmal Output 10/PwM Output 2 ouTod ‘Nnrmal Output 04/Pwt Output 0
ouTi1s ‘Nurmal Cutput 11/P'td Output 3 auTos ‘Nurmal Cutput 05/P 't Output 1
Harmal Input Operation Interrupt [nputs and High-speed Counters Pulze Dutputs and
Iriput Time Corstart Guick-rezponze [nputs Origi
’W‘ Set Set | Set | Help
CIZM-CPU3S  |Offline
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8 Pulse Outputs

x|
item | Pulsecutputo | Pulseoutput1 | Pulse Outpuiz |
Base Litmit Impoutt Signal Operation Always Alweays *Zearch Cnly *Se
Setting Limit Input Signal Type *C (Mormally Closed M (Mormally Closed *C (Mormally Closed I
Clear Crigin st Limit Inpot Signal *Hold Crigin *Hildd Origin *Hald Crigin *Ho
Search/Return Initial Speed (pps) u] 1] u] u]
Speed Curve *Linear *Linesar *Linear *Lir
Origgin Origin Search Setting *Dizable *Disable *Disable *Diz
Search Search Direction et Rl O i
Crigin Detected after Prox Input 0 Turnz OM and then |0 Turns ON andthen |0 Turns ON and then (001
Crigin Search at Limit Input *0: Reverse *0: Reverse *0: Reverse *0;
Operation Mocde *hode 0: Stepping Mo *Mode O Stepping Mo *Mode 0: Stepping Mo *Mc
-Error Counter Resst Cutput ot Gt Mot Crutpot it Crutot izt
-In-position Input Do not Use Do not Use Do not Use Do
Crigin Input Signal Type *C (Mormally Clozed M (Mormally Closed *C (Mormally Closed *C
Proximity Input Signal Type *MC (Mormally Clozed M (Normally Closed M (Mormally Closed #MC
High Speed (pps) u] 1) u] u]
Proximity Speed (pps) il 0 il il
Correction “alue 1] 0 1] 1]
Accelerstion Rate 1] 0 1] 1]
Decelerstion Rate u} a u} u}
Positioning Monitar Time (ms) u] 1) u] u]
Crigin Target Speed (pps) u] 1] u] u]
Return Acceleration Rate ] ] ] ]
Deceleration Rate 1) 1} 1) 1)
1 | i
Drefault settings are indicated by asterisks. gg::ut_il,lnz:\se Clutput Defaults | Help |
Internal Pulze Contral Cycle
* “dms O 1ms Copy | Ok | Cancel |
Pulse Output and Origin Search Detailed Settings
Item Selection Description
Limit Input Search Only The CW/CCW limit input signal is used for origin searches only.
Signal Opera- | Always The CW/CCW limit input signal is used by functions other than origin
tion search.
Limit Input NC (Normally Closed) | Select when using NC contacts for the limit input signal.
Signal Type NO (Normally Open) | Select when using NO contacts for the limit input signal.
Clear Origin at Hold Origin When a limit input signal is input, the pulse output is stopped and the
_ea_\r [ E previous status is held.
Limit Input — —— - — - —
Signal Clear Origin When a limit input signal is input, the pulse output is stopped and origin
Base becomes undefined.
Setting Set the motor's starting speed when performing an origin search or origin return.
Search/Return | Specify the speed in the number of pulses per second (pps).
Initial Speed Setting range: 0 to 100 kpps
(pps) The origin search will not be performed in these cases: Origin search high speed < Origin search
proximity speed. Origin search proximity speed < Origin search initial speed.
Select using S-curve or trapezoidal (linear) acceleration/deceleration rates for pulse output with
Snecnic acceleration/deceleration.
eed Curve - - - —
P Linear Trapezoidal acceleration/deceleration is performed.
S-curve S-curve acceleration/deceleration is performed.
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8 Pulse Outputs

8-42

Item

Selection

Description

Origin
Search

Origin Search
Setting

Select whether to use the origin search function.

Disable

The origin search function is not used.

Enable

The origin search function is used.

Search Direc-
tion

Set the direction for det

ecting the origin input signal.

An origin search is performed so that the origin input signal's rising edge is detected when mov-

ing in the origin search

direction.

Cw

Performs origin search in the clockwise direction.

CCw

Performs origin search in the counterclockwise direction.

Origin
Detected after
Prox Input

Set one of the following
input signal.

three methods to determine the pattern to use for the origin proximity

0: Turns ON and then
OFF

The origin input signal is accepted after the origin proximity input signal
turns ON and then OFF.

1: Turns ON

The origin input signal is accepted after the origin proximity input signal
turns ON.

2: Proximity Input Not
Used

The origin input signal is accepted without using the origin proximity
input signal.

Only the origin search initial speed and origin search proximity speed
are used for the origin search speeds.

Origin Search

Select one of the follow

ing two modes for the origin search operation pattern.

0: Reverse

The direction is reversed when the limit input signal is received while
moving in the origin search direction.

at Limit Input - — - — - -
1: Stop with Error An error occurs and operation is stopped if the limit input signal is
received while moving in the origin search direction.
This parameter determines if a stepping motor or a Servomotor is used.
Set whether to use positioning completed input signals when using a Servomotor.
Mode 0: Stepping Error counter reset output: Not used.
Operation Motor Positioning completed input: Not used.
Mode Mode 1: Servomotor Error counter reset output: Used.
Positioning completed input: Not used.
Mode 2: Servomotor Error counter reset output: Used.
with INP Positioning completed input: Used.
. Specifies the type of origin input signal (NC or NO).
Origin Input — -
. NC (Normally Closed) | Sets a normally closed origin input signal.
Signal Type = -
NO (Normally Open) | Sets a normally open origin input signal.
Proximity Specifies the type of origin proximity input signal (NC or NO).
Input Signal NC (Normally Closed) | Sets a normally closed origin proximity input signal.
Type NO (Normally Open) | Sets a normally open origin proximity input signal.
Sets the motor's target speed when the origin search is executed. Specify the speed in the num-
X ber of pulses per second (pps).
High Speed | o {0 to 100 k
(PPS) etting range: 0 to pps

The origin search will not be performed in these cases: Origin search high speed < Origin
search proximity speed. Origin search proximity speed < Origin search initial speed.
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8 Pulse Outputs

Item Selection Description

Sets the motor's speed after the origin proximity input signal is detected. Specify the speed in
.. the number of pulses per second (pps).

Proximity .

Speed (pps) Setting range: 0 to 100 kpps
The origin search will not be performed in these cases: Origin search high speed < Origin search
proximity speed. Origin search proximity speed < Origin search initial speed.
After the origin has been defined, the origin compensation can be set to compensate for a shift
in the Proximity Sensor's ON position, for motor replacement, or for other changes.

Correction Setting range: —2,147,483,648 to 2,147,483,647 (pulses)

Value Once the origin has been detected in an origin search, the number of pulses specified in the ori-

gin compensation is output, the present position is reset to 0, and the pulse output's No-origin
Flag is turned OFF.

* The actual monitoring time will be the Positioning Monitor Time rounded up to the nearest 10-ms increment +

Origin
Seagrch Acceleration Setting range: 1 to Sets the motor's acceleration rate when the origin search is executed.
Rate 65,535 pps/ 4 ms Specify the amount to increase the speed (pps) per 4-ms interval.
. Setting range: 1 to Sets the motor's deceleration rate when the origin search function is
Deceleration . -
Rate 65,535 pps/ 4 ms decelerating. Specify the amount to decrease the speed (pps) per 4-ms
interval.
Setting range: 0 to When the operation mode is set to mode 2, this setting specifies how
9,999 ms* long to wait (in ms) for the positioning completed signal after the posi-
Positioning tioning operation has been completed, i.e., the pulse output has been
Monitor Time completed.
(ms) A Positioning Timeout Error (error code 0300) will occur if the motor
drive's positioning completed signal does not turn ON within the speci-
fied time.
Target Speed Setting range: 1 to Sets the motor's target speed when the origin return is executed.
(pps) 100 kpps Specify the speed in the number of pulses per second (pps).
Setting range: 1 to Sets the motor's acceleration rate when the origin return operation
Acceleration 65,535 pps/ 4 ms starts.
Origin Rate Specify the amount to increase the speed per 4-ms interval in 1-pps e
Return increments. o
Setting range: 1 to Sets the motor's deceleration rate when the origin return function is o
Deceleration 65,535 pps/ 4 ms decelerating. g
Rate Specify the amount to decrease the speed per 4-ms interval in 1-pps ‘E.
increments. 2
o
=3
=

10 ms max. If the Positioning Monitor Time is set to 0, the function will be disabled and the Unit will continue wait-
ing for the positioning completed signal to come ON. (A Positioning Timeout Error will not occur.)

Note The power supply must be restarted after the PLC Setup is transferred in order to enable the settings for
using the origin search.

I Changing Parameters during Operation

Origin search and origin return settings can be changed during operation by executing the INI(880)
instruction.

EI Precautions for Correct Use

dnjes O1d €-6-8

Values in the PLC Setup will not change. If the power is cycled, the values in the PLC Setup will
be applied.
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® INI(880) Instruction

Execution condition
| | @INI
#0000 P: Port specifier, Example: Pulse output 0
FO00S}-.—C- Sl it Exampe Carna o6 eyampe \
DO|-NV: First word with new value == NV: ~ DO| #0084| Origin  ||nitial speed:

NVi1: D1 #0000 search 100 pps
NV+2: D2 #01F4 ) High speed:
NV+3: D3| #0000 ] o0oees
NV+4: D4| #00C8] Proximity speed:
NV+5: D5| #0000 | 200 pPe
NV+6: D6 #000A| ] Compensation value
NV+7: D7 #0000 10

NV+8: D8 #0032 Acceleration rate:

] 50 pps/4 ms
NV+9: D9| #0032 ] ?g%f;'se/fjlr's; rate:
NV+10 D10| #01F4| Origin Target speed:
NV+11:D11[  #0000| return 500 pps
NV+12:D12| #0032 ] ?gﬁgﬁ‘:ﬁg rate:
NV+13:D13| #0032 ] ool raton rate

The following table shows whether a parameter can be changed in comparison with the PLC Setup.
Can be changed: Yes, Cannot be changed: No

Pulse Output and Origin . _
. . Changing origin search/return
- ” Search Detailed Settings | ;0 \ith INI(880) instruc-
Origin Search/Return Initial Speed Parameters Dialog Box in PLC Setup . .
. tion (can be changed during
(enabled when power is operation)
turned ON)
Limit Input Signal Operation Yes No
Limit Input Signal Type
Base Setting | Clear Origin at Limit Input Signal
Search/Return Initial Speed (pps) Yes (NV, NV+1)
Speed Curve No
Origin Search Setting No
Search Direction
Origin Detected after Prox Input
Origin Search at Limit Input
Operation Mode
Origin Input Signal Type
Origin Search | Proximity Input Signal Type
High Speed (pps) Yes (NV+2, NV+3)
Proximity Speed (pps) Yes (NV+4, NV+5)
Correction Value Yes (NV+6, NV+7)
Acceleration Rate Yes (NV+8)
Deceleration Rate Yes (NV+9)
Positioning Monitor Time (ms) No
Target Speed (pps) Yes (NV+10, NV+11)
Origin Return | Acceleration Rate Yes (NV+12)
Deceleration Rate Yes (NV+13)

|E| Precautions for Correct Use

When changing the parameters with the INI(880) instruction, an instruction error will occur if the
new values are out of range. If any of the parameters specified with the instructions is out of
range, none of the new parameters will be used, and the origin search operation will use the val-
ues in the PLC Setup.
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8-5-4 Origin Search Instructions

I ORIGIN SEARCH (ORG(889)) Instruction

Execute the ORG(889) instruction in the ladder program to perform an origin search with the specified
parameters.

~ P: Port specifier

! Pulse output 0: 0000 hex

ORG | Pulse output 1: 0001 hex
P -~ Pulse output 2: 0002 hex
C L-- Pulse output 3: 0003 hex

- C: Control data

Origin search and CW/CCW method: 0000 hex
Origin search and pulse + direction output method: 0100 hex

|E| Precautions for Correct Use

Limit Sensor Application
Create a program that can detect the limit sensor when performing an origin search.
The OUT instruction is used in the ladder program to write signals received from the CW limit

. . - . o

sensor and CCW limit sensor connected to normal inputs to the Auxiliary Area bits. &
g

Normal input from CW limit input signal 5
CW limit sensor A540.08 to A543.08 5
«

I 3

o

Normal input from CCW Limit Input Signal ’-§
CCW limit sensor A540.09 to A543.09 3

Bits Written in the Auxiliary Area

Auxiliary Area
bit Name
Word Bit
A540 08 Pulse Output 0 CW Limit Input Signal Flag Signals received from external sen-
09 Pulse Output 0 CCW Limit Input Signal Flag sors conneF:ted to normal ?r?nputs
must be written to the Auxiliary Area
A541 08 Pulse Output 1 CW Limit Input Signal Flag bits in the user program.
09 Pulse Output 1 CCW Limit Input Signal Flag
Ab542 08 Pulse Output 2 CW Limit Input Signal Flag
09 Pulse Output 2 CCW Limit Input Signal Flag
A543 08 Pulse Output 3 CW Limit Input Signal Flag

09 Pulse Output 3 CCW Limit Input Signal Flag

suononJsu| yoseas uiblo -G-8
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8-5-5 Origin Search Operations

I Operation Mode Settings and Operation

The operation mode parameter specifies the 1/0 signals that are used in the origin search.

Operation Mode

Operation mode 0

Operation mode 1

Operation mode 2

Applicable Servo

Stepping motor driver*1

Servo Drive

Two sensors, an origin prox-
imity sensor and an origin

An origin proximity sensor and the phase-Z signal from

Drive a Servo Drive are used to execute an origin search.
sensor*2 are used to execute

an origin search.

* Movement is decelerated + After decelerating for the |+ After decelerating for
when the origin proximity origin proximity input, the origin proximity
input is received and the movement stops on the input, movement stops
search is completed on the phase-Z input from the on the phase-Z input
origin input. Servo Drive. Here, the from the Servo Drive.

+ If the origin signal is error counter reset output Here, the error counter
received while decelerating is output to the Servo reset output is output to
for the proximity input, and Drive to complete the the Servo Drive and the

Operation origin signal error will occur | search. search is completed
and movement will deceler- | »+ Phase-Z inputs are when the positioning
ate to a stop. (error code ignored during decelera- completed input is
2002) tion for the proximity received from the

input. Servo Drive.

* Phase-Z inputs are
ignored during deceler-
ation for the proximity
input.

Origin Connect to a position detection sensor (e.g., photoelectric or proximity sensor).
proximity
input

Connect to a position detec- | Connect to the phase-Z output signal from the Servo
Origin input | tion sensor (e.g., photoelec- | Drive.

tric or proximity sensor).

1/0 sig- -

nals Error Not used. Connect to the error counter reset input of the Servo

counter Drive.

reset out-

put

Position- Not used. Not used. Connect to the position-
ing com- ing completed signal out-
pleted input put from the Servo Drive.

*1 There are stepping motor drives that are equipped with a positioning completed signal like a Servo Drive.
Operation modes 1 and 2 can be used with these stepping motor drives.

*2 If not using the proximity input is set, only the origin input signal is used to perform the origin search.

8-46
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® Operation Mode 0

Origin proximity 1 ﬂ
input signal 0

8 Pulse Outputs

Set the origin proximity signal dog to ensure
the deceleration time or longer.

If the origin signal is received while deceler-
ating, an error will occur (error code 0202).

1

i

Origin input signal 0

Origin search direction —

Pulse output

CCW <«

—

Stops on origin input signal
after deceleration.

Starts when ORG is executed

® Operation Mode 1

Origin proximity 1

Stopped

Set the origin proximity signal dog to
ensure the deceleration time or longer.

input signal 0

Origin input signal 1

e fl

M

(phase-Z signal) ¢

Origin search direction —

Pulse output

CCW «

\Origin input

isignal is X

iignored during

deceleration | L .
. Stops on origin input signal
1 after deceleration.

Ccw

\/

Starts when ORG is executed

Error counter 1
reset output 0

® Operation Mode 2

Origin proximity 1

Approx. 20 to 30 ms

Set the origin proximity signal dog to
ensure the deceleration time or longer.

input signal 0

Origin input signal 1

i fl

L fi

(phase-Z signal) ¢

Origin search direction —

Pulse output

1 Origin input
1signal is

rignored during!
deceleration |

Stops on origin input
' signal after deceleration.

CCW < T » CW
Starts when ORG is executed Stopped
Error counter 1
reset output 0
—>
Approx. 20 to 30 ms

Positioning 1 )

completed input o

(INP)
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8 Pulse Outputs

I Origin Detection Timing and Operation for Limit Inputs

® Origin Detection Timing
The position where the origin is detected will depend on the following settings.

0: After Proximity Input Turns OFF
The first origin input signal after the proximity input turns ON is considered the origin.

Deceleration starts when Origin
Proximity Input Signal turns ON.

Origin proximity 1 f |
input signal 0 ! .

_ Operation stops when the Origin Input
' Signal turns OFF after the Origin Proximity
Y Input Signal turns ON and then OFF.

Origin input signal ;J_l |_| |_| |_| |_|

Pulse output Origin Search High Speed

Acceleration \» Deceleration
b Origin Search Proximity Speed

Initial speed —~

CCw CW

Starts when ORG is executed ~ Stop

1: After Proximity Input Turns ON
The first origin input signal after the proximity input turns ON is considered the origin.

Deceleration starts when Origin
Proximity Input Signal turns ON.

Origin proximity 1
input signal 0

L . 1
Origin input signal 0 | |

i Operation stops when the Origin Input Signal
: turns ON after the Origin Proximity Input
i Signal turns ON.

Pulse output Origin Search I:-|igh Speed

Deceleration

Acceleration
N Origin Search Proximity Speed

Initial Speed —

cCcw
Starts when ORG is executed Stop

cw

2: Proximity Input Not Used
The proximity input is not used and only the origin signal is used to perform the origin search.

Stops when Origin Input Signal
turns ON.

Origin input signal (1) | |

Origin Search
Pulse output Proximity Speed

Acceleration /
N

Initial Speed —

A\ 4
Starts when ORG is executed Stop
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® Operation for Limit Inputs

8 Pulse Outputs

The operation to perform for limit inputs that occur during origin searches can be set.

Method 0: Reverse

When the limit input signal is received, the motor stops without deceleration, reverses direction, and

continues the origin search.

Origin Detected after Prox Input

Operation pattern

Method 0: Turns ON and then OFF
The origin input signal is accepted after
the origin proximity input signal turns
ON and then OFF.

Origin proximity f_l
input signal -

! N
'
'

M r_f.nn

o =0 =

Origin input signal

Origin Search High Speed ;
Pulse output /_.\‘_'\_C‘)(riigin Search Proximity Speed
cow —f 1 cw
Start Stop
ccw ¥ cw
\«:.../T StoP G imit input signal (See note.)
\ Start
ccw — f| cw

t
Stop  Start

Note: When the Limit Input Signal is received, the motor stops without
deceleration, reverses direction, and accelerates.

Method 1: Turns ON

The origin input signal is accepted after
the origin proximity input signal turns
ON.

1
Origin proximity I |
input signal (1) AT
Origin input signal b M rl 1 rL
Pulse output /__:\—i

ccw 1 T 3 cw

Start v Stop
cow -~ 1 cw
\{._/[ 1P G fimit input signal (See note.)
i Start; i

ccw ¥ { cw
\! Stop Start /

Note: When the Limit Input Signal is received, the motor stops without deceleration,
reverses direction, and accelerates.

Method 2: Proximity Input Not Used:
The origin input signal is accepted
without using the origin proximity input
signal.

Only the origin search proximity speed
is used for the origin search speed.

1
Origin input signal | 1

0

i
P drigin Search Proximity Speed
Pulse output .

CcCcw ¥ cw

Start Stop

ccw /_1 cw

Stop  Start CW limit input signal (See note.)
a 7
ccw \: cw
Stop Start

Note: When the Limit Input Signal is received, the motor stops without deceleration,
reverses direction, and accelerates.
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8 Pulse Outputs

8-50

Method 1: Stop with Error

When the limit input signal is received, the motor stops without deceleration and the origin search

ends in an error.

Origin Detection Method

Operation pattern

Method 0: Turns ON and then OFF
The origin input signal is accepted after
the origin proximity input signal turns
ON and then OFF.

Origin proximity ! l |
input signal 0 i
1 i
Origin input signal |_| ! I_l |-| I_l I_l
L 1
' '
! i
Pulse output 1
/ N\ '
ccw f T f cw
Start E Stop
! i
/\_—é
ccw T t cw
\—A StoP Gw limit input signal (See note.)
Start /——
ccw T cw
Note: When the Limit Input Signal is received, the motor stops Start Limit stop

without deceleration. (error code: 0200)

Method 1: Turns ON

The origin input signal is accepted after
the origin proximity input signal turns
ON.

Origin proximity
input signal

—1
—
—1

Origin input signal

Pulse output

)

CcCcw T T T Ccw
Start E Stop
' ,
A :
ccw T T cw
: Stop CW limit input signal (See note.)
Start
cew { cw
Note: When the Limit Input Signal is received, the motor Start  Limit stop

stops without deceleration. (error code: 0200)

Method 2: Proximity Input Not Used:
The origin input signal is accepted
without using the origin proximity input
signal.

Only the origin search proximity speed
is used for the origin search speed.

1 | |
Origin input signal )

'
Origin Search Proximity Speed
¥

ccw T‘ | cw

Pulse output

ccw \ cw
Stop  Start CW limit input signal (See note.)
ccw T‘ cw
Note: When the Limit Input Signal is received, the motor Start Limit stop

stops without deceleration. (error code: 0201)
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8-5-6 Origin Return

An origin return operation moves the motor to the origin position from any other position.
The origin return operation is controlled by the ORG(889) instruction.

The origin return operation returns the motor to the origin by starting at the specified speed, accelerat-
ing to the target speed, moving at the target speed, and then decelerating to a stop at the origin posi-

tion.
Pulse frequency . Origin Return
A Origin Return Target Speed Deceleration Rate
Origin Return
Acceleration Rate
R
Search/Return | ________ / ]

Initial Speed (pps)

Start Stop

T

Execution of ORG

I PLC Setup

Set the origin return parameters in the Pulse Output and Origin Search Detailed Settings Dialog Box
that is accessed from the 1/0O Module Tab Page in the PLC Setup.

® Origin Return Parameters

Name Description Setting range
Base Set- | Search/Return Ini- Sets the motor's starting speed when an origin return is 0 to 100 kpps
tings tial Speed (pps) executed. Specify the speed in the number of pulses per
second (pps).
Origin Target Speed (pps) | Sets the motor's target speed when the origin return is 0 to 100 kpps
Return executed. Specify the speed in the number of pulses per
second (pps).
Acceleration Rate Sets the motor's acceleration rate when the origin return | 1 to 65,535

function is accelerating. Specify the amount to increase (pps/4ms)
the speed per 4-ms interval in 1-pps increments.
Deceleration Rate Sets the motor's deceleration rate when the origin return | 1 to 65,535

function is decelerating. Specify the amount to decrease | (pps/4ms)
the speed per 4-ms interval in 1-pps increments.

I ORIGIN SEARCH Instruction: ORG(889)

- P: Port Specifier
Pulse output 0: 0000 hex

ORG i Pulse output 1: 0001 hex
P - Pulse output 2: 0002 hex
c | Pulse output 3: 0003 hex

-- C: Control Data
Origin return and CW/CCW: 1000 hex
Origin return and pulse + direction output method: 1100 hex

Note An instruction error will occur if the origin is not defined (i.e., when using a relative coordinate system) when
the ORG(889) instruction is executed to perform an origin return operation.
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8 Pulse Outputs

8-5-7 Changing the PV of the Pulse Output

The present value of the pulse output can be changed by using the INI(880) instruction. To define the
present value as the origin, set the pulse output PV to 0 using the INI(880) instruction.

INI Instruction

New'PV Current PV
\VA4

Pulse output

» Pulse output
PV

® Example: Setting the Present Position as the Origin

Execution condition

1 eni

#0000

#0002

D100

L » D100 #0 0 0 O

P: Port specifier, Example: Pulse output O
C: Control data: Change PV
NV: First word with new PV

15 0

D101 #0 0 0 O

Operand Setting
P | Port specifier #0000 Pulse output 0
#0001 Pulse output 1
#0002 Pulse output 2
#0003 Pulse output 3
C | Control data #0002 Changes the PV.

NV | First word with new PV

Store the new PV in NV and NV+1 (32 bits).

8-5-8 Application Example

8-52

I Operation

Connect a Servo Drive and execute an origin search based on the Servomotor's built-in encoder phase-
Z signal and an origin proximity input signal.

I Parameter Settings

Operation Mode: 1

(Uses the Servomotor encoder's phase-Z signal as the origin input signal.)

Origin Search at Limit Input: 0

(Sets reverse mode 0. Reverses direction when the limit input signal is input in the origin search

direction.)
Origin Detected after Prox Inp

ut: 0

(Reads the origin input signal after the origin input signal goes OFF—-ON—OFF.)

Search Direction: CW
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8 Pulse Outputs

I System Configuration

Origin proximity input
CW limit sensor

sensor Workpiece CCW limit

C— sensor
I i

Servomotor

Pulse I/0 Module LIL 1

CJ2M/CJ3M CPU Unit Encoder
,—Z,—L Basic /O Units
—

Allocations in CIO 0000
O - Bit 00: CW limit sensor
T - Bit 01: CCW limit sensor
M M To Input Unit
Pulse output from outputs OUT00 and
OouTOo1 —
/ Servomotor encoder's
phase-Z input; Origin input

Servo Drive

To input INO1

I Applicable Instructions

@
3,1
ORG(889) instruction s
3.
3
«
I 1/0 Allocations g
g
=
® Inputs
1/0 terminal Bit Name
INOO CI0 2960.00 Origin Search 0 Origin Input Signal (Servomotor encoder's
phase-Z signal)
INO1 CI0O 2960.01 Origin Search 0 Origin Proximity Input Signal ®
)]
- A540.08 Pulse Output 0 CW Limit Input Signal Flag &
- A540.09 Pulse Output 0 CCW Limit Input Signal Flag %>
- CIO 0000.00 CW Limit Sensor Input §
- CIlO 0000.01 CCW Limit Sensor Input S
3
® Outputs 3
o
]
1/0 terminal Bit Name
ouT00 CIO 2961.00 Pulse Output 0 CW
ouTOo1 CIO 2961.01 Pulse Output 0 CCW
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8 Pulse Outputs

I Operation

Origin proximity input
(INO1: CIO 2960.01)

Origin signal input
(IN0O: CIO 2960.00)

Pulse
frequency

Pulse output
(OUTO00: CIO 2960.00)

Acceleration
Rate

|| ]as]

]

Origin Search High Speed

Origin Search

Origin Search

Deceleration Rate

Origin Search
Proximity Speed

Origin Search 4
Initial Speed
ccwW L) Stop cw
Execution of ORG(889)
starts. Origin search starts.
I PLC Setup
PLC Setup Setting (example)
Pulse Output 0 Origin Search Setting Enable
Pulse Output 0 Operation Mode 1: Servo
Pulse Output 0 Error Counter Reset Output Output
Pulse Output 0 In-position Input Disable
Pulse Output 0 Origin Search at Limit Input Reverse

Pulse Output 0 Origin Detected after Prox Input

Turns ON and then OFF

Pulse Output 0 Search Direction

CW

Pulse Output 0 Search/Return Initial Speed (pps) 100 pps
Pulse Output 0 High Speed (pps) 2000 pps
Pulse Output 0 Proximity Speed (pps) 1000 pps
Pulse Output 0 Correction Value 0000 hex
Pulse Output 0 Acceleration Rate 50 pps/4 ms
Pulse Output 0 Deceleration Rate 50 pps/4 ms
Pulse Output 0 Limit Input Signal Type 1: NO

Pulse Output 0 Proximity Input Signal Type 1: NO

Pulse Output 0 Origin Input Signal Type 1: NO

8-54
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I Ladder Program

8 Pulse Outputs

CW limit sensor
0.00

CW limit input signal
A540.08

CCW limit sensor
0.01

O

CCW limit input signal
A540.09

Execution condition

O

@ORG
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#0000

Origin search 0: 0000 hex,

Origin search and
CW/CCW: 0000 hex
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8 Pulse Outputs

8-6 Reading the Pulse Output Present
Value

The present value of a pulse output can be read in the following three ways.
» Reading the PV Refreshed at the I/O Refresh Timing = Read from the Auxiliary Area.

* Reading the PV during Program Execution - Read by executing the PRV(881) instruc-
tion.
* Reading the PV When an Interrupt Input Occurs - Use the software latch and read the value

from the Auxiliary Area.

J Reading the PV Refreshed at the /0 Refresh Timing

The PV that is stored in the following words can be read using the MOVL(498) instruction or other
instructions.

Pulse 1/0 Mod-
ule No.

0 (on the right) Pulse output 0 A277 (upper digits) and A276 (lower digits)
Pulse output 1 A279 (upper digits) and A278 (lower digits)
1 (on the left) Pulse output 2 A323 (upper digits) and A322 (lower digits)
Pulse output 3 A325 (upper digits) and A324 (lower digits)

Read PV Auxiliary Area word

I Reading the PV during Program Execution

® Reading the Pulse Output PV with a PRV(881) Instruction

Execution condition

[ @PRV
#0000 "7 P: Port specifier, Example: Pulse output O
#0000 |- C: C.ontrol D.ata .(to read PV)
D100 — - D: First destination word

15 0
L p» D100|PV (lower word)
D101|PV (upper word)

Pulse output PV that was read

I Reading the PV When an Interrupt Input Occurs

LPV(893) reads the pulse output PV each time an interrupt input occurs and stores the value in the
Auxiliary Area. It reads the PV immediately before the interrupt input task is started. LPV(893) reads
the PV more in realtime than starting an interrupt task and using the PRV(881) instruction to read
the PV.

Refer to Using Software Latches on page 6-8.
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8 Pulse Outputs

8-7 Reading the Pulse Output Frequency

The frequency of a pulse output can be read in the following two ways.
» Reading the value at any time during program execution: Read by executing the PRV(881) instruc-
tion.

» Reading the value for each trace sampling cycle: Specify tracing the pulse frequency in the 1/0 Mod-
ule AR Select Area on the Data Trace Configuration Tab Page of the CX-Programmer

I Reading the Value When a Ladder Program Is Executed

® HIGH-SPEED COUNTER PV READ (PRV(881)) Instruction

Execution condition

I—-@ PRV
#0000 |----- P: Port specifier, Example: Pulse output O
#0003 |----- C: Control data (Read pulse output 0 frequency using the normal method)
D100 {=--- D: First destination word

_|—> D100|PV (lower word)

D101| PV (upper word)

Pulse output 0 frequency that was read

I Reading the Pulse Output Frequency in Each Trace Sampling Cycle

® Specifying Pulse Frequency for Tracing with the Data Trace Function in the
Easy Setup of the CX-Programmer
Select the pulse frequencies to be traced (pulse output n, where n = 0 to 3, in 1-Hz increments) in

the I/O Module AR Select Area on the Data Trace Configuration Tab Page of the CX-Programmer.
The frequency of the specified pulse output will be traced every trace sampling cycle.

=

=
Show| Select| symbol Address|o | | [EIEEN
[] 210120

Aauanbaiq yndinQ as|nd ayj Buipeay /-8

LI_' ﬂ RRLLLL ELRLLLLRL] LLLLRLLLEY LULLLLLEL) LLLLLLLAL] LLRLLLLEL] LURLLLLEL) UL LU UL

[Seconds] hal

Legend View Falw]]a »
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8 Pulse Outputs

8-8 Related Auxiliary Area Bits

8-58

I Related Auxiliary Area Bits

Name Word/Bit Function s\?aﬁ'dl Refresh timing
rite
Pulse Output 0 | A276 to | Contain the number of pulses output from the | Read Cleared when power is
PV A277 corresponding pulse output port. turned ON.
Pulse Output 1 | A278to | PV range: 8000 0000 to 7FFF FFFF hex Cleared when operation
PV A279 (—2,147,483,648 to 2,147,483,647) starts.
Pulse Output 2 | A322 to When pulses are being output in the CW direc- Cleared when Pulse Out-
PV A323 tion, the PV is incremented by 1 for each put Reset Bit is turned ON.
Pulse Output 3 | A324to | pulse. Cleared when pulse output
PV A325 When pulses are being output in the CCW is started (when the origin
direction, the PV is decremented by 1 for each is not defined).
pulse. Refreshed each cycle
PV after overflow: 7FFF FFFF hex S:;':g overseeing pro-
PV after underflow: 8000 0000 hex Refreshed when INI(880)
A276, A278, A322, and A324 contain the instruction is executed to
lower 4 digits. change the PV.
A277,A279, A323, and A325 contain the Refreshed when
upper 4 digits. PRV(881) instruction is
executed to read the PV or
status.
Pulse Output 0 | A280.00 | This flag will be ON when pulses are being Read Cleared when power is
Pulse Output output from pulse output 0 to 3 according to an turned ON.
Status Flag ORG(889), ACC(888), PLS2(887), or Cleared when operation is
Pulse Output 1 | A281.00 | IFEED(892) instruction and the output fre- started or stopped.
Pulse Output quency is being changed in steps (accelerat- Refreshed each cycle
Status Flag ing or decelerating). (overseeing processing).
Pulse Output 2 | A326.00 | OFF: Constant speed,
Pulse Output ON: Accelerating/decelerating
Status Flag
Pulse Output 3 | A327.00
Pulse Output
Status Flag
Pulse Output 0 | A280.01 | This flag indicates when an overflow or under- | Read Cleared when power is
PV Overflow/ flow has occurred in the pulse output 0 PV. turned ON.
Underflow OFF: Normal, Cleared when start-
Pulse Output 1 | A281.01 | ON: Error ing/stopping operation
PV Overflow/ Cleared when the INI(880)
Underflow instruction is executed to
Pulse Output 2 | A326.01 change the PV.
PV Overflow/ Refreshed when under-
Underflow flow or overflow occurs.
Pulse Output 3 | A327.01
PV Overflow/
Underflow
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8 Pulse Outputs

Name Word/Bit Function Rea;dl Refresh timing
Write

Pulse Output 0 | A280.02 | This flag will be ON when the number of output | Read Cleared when power is
Output Amount pulses for pulse output 0 to 3 has been set turned ON.
Set Flag with the PULS(886) instruction. Cleared when operation is
Pulse Output 1 | A281.02 | OFF: Not set, started or stopped.
Output Amount ON: Set Refreshed when
Set Flag PULS(886) instruction is
Pulse Output 2 | A326.02 executed.
Output Amount Refreshed when pulse
Set Flag output is stopped.
Pulse Output 3 | A327.02
Output Amount
Set Flag
Pulse Output 0 | A280.03 | This flag will be ON when the number of output | Read Cleared when power is
Output Com- pulses set with the PULS(886), PLS2(887), or turned ON.
pleted Flag IFEED(892) instruction has been output Cleared when operation is
Pulse Output 1 | A281.03 | through pulse output O to 3. started or stopped.
Output Com- OFF: Output not completed, Refreshed when pulse
pleted Flag ON: Output completed output is started or
Pulse Output 2 | A326.03 stopped in Independent
Output Com- Mode.
pleted Flag
Pulse Output 3 | A327.03
Output Com- &
pleted Flag o
Pulse Output 0 | A280.04 | This flag will be ON when pulses are being Read Cleared when power is ;;_
Output In- output from pulse output 0 to 3. turned ON. 2
progress Flag OFF: Stopped, Cleared when operation is z
Pulse Output 1 | A281.04 | ON: Outputting started or stopped. %
Output In- Refreshed when start- <
progress Flag ing/stopping pulse output z
Pulse Output 2 | A326.04 o
Output In- %
progress Flag
Pulse Output 3 | A327.04
Output In-
progress Flag
Pulse Output 0 | A280.05 | This flag will be ON when the origin has not Read Turned ON when power is
No-origin Flag been defined for pulse output 0 to 3 and goes turned ON.
Pulse Output 1 | A281.05 | OFF when the origin has been defined. Turned ON when starting
No-origin Flag OFF: Origin established, operation.
Pulse Output 2 | A326.05 | ON: Origin not established Turned ON when the pulse
No-origin Flag output is reset.
Pulse Output 3 | A327.05 Turned ON when an ori-
No-origin Flag gin search is started.

Turned ON when a limit
input is received and
clearing is set.

Turned ON when an over-
flow or underflow occurs.
Turned OFF when an ori-
gin search is completed.
Turned OFF when
INI(880) instruction is exe-
cuted to change the PV.
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8-60

Name Word/Bit Function Rea;dl Refresh timing
Write

Pulse Output 0 | A280.06 | This flag will be ON when the pulse output 0 to | Read Turned ON when power is

At-origin Flag 3 PV matches the origin (0). turned ON.

Pulse Output 1 | A281.06 | OFF: Not stopped at origin, Turned ON when stopped

At-origin Flag ON: Stopped at origin at the origin.

Pulse Output 2 | A326.06 Turned OFF when the ori-

At-origin Flag gin is left.

Pulse Output 3 | A327.06

At-origin Flag

Pulse Output 0 | A280.07 | This flag will be ON when an error has Read Cleared when power is

Output Stopped occurred while outputting pulses in the pulse turned ON.

Error Flag output 0 to 3 origin search function. Cleared when an origin

Pulse Output 1 | A281.07 | The Pulse Output 0 to 3 Output Stop Error search is started.

Output Stopped code will be written to A444. Turned ON when a fatal

Error Flag OFF: No error, pulse output error occurs

Pulse Output 2 | A326.07 | ON: Stop error during an origin search.

Output Stopped If the limit input function is

Error Flag set in the PLC Setup to

Pulse Output 3 | A327.07 always be enabled, the bit

Output Stopped changes as follows:

Error Flag * Turned ON when pulse
output is stopped for a
limit input.

» Cleared when neither
limit input is input and
the CW/CCW limit stop
input signal has been
stored as the pulse out-
put stop error code.

Pulse Output 0 | A280.08 | These flags are turned ON when an interrupt | Read Cleared when power is

Interrupt Feed-
ing In-progress
Flag

Pulse Output 1
Interrupt Feed-
ing In-progress
Flag

A281.08

Pulse Output 2
Interrupt Feed-
ing In-progress
Flag

A326.08

Pulse Output 3
Interrupt Feed-
ing In-progress
Flag

A327.08

input is received after output from pulse out-
puts 0 to 3 is started with the IFEED(892)
instruction.

OFF: Interrupt feeding not in progress.
ON: Interrupt feeding in progress.

turned ON.

Cleared when operation is
started or stopped.
Cleared during oversee-
ing processing after com-
pleting interrupt feeding.
Turned ON when interrupt
input is received after
starting pulse output with
IFEED(892) instruction
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Name Word/Bit Function Rea;dl Refresh timing
Write

Pulse Output 0 | A280.09 | These flags will turn ON if an overflow or Read Cleared when power is

Interrupt Feed- underflow occurs when an interrupt input is turned ON.

ing Error Flag received, or when the specified number of Cleared when operation

Pulse Output 1 | A281.09 | pulses is moved, after output from pulse out- starts.

|nterrupt Feed- PUtS 0 tO 3 is started with the ”:EED(SQZ) Cleared when |FEED(892)

ing Error Flag instruction. instruction processing is

Pulse Output 2 | A326.09 | ON: No error. started.

Interrupt Feed- OFF: Overflow/underflow or specified number Turned ON if an overflow

ing Error Flag of pulses has been moved. or underflow occurs when

Pulse Output 3 | A327.09 an interrupt input is

Interrupt Feed- received, or if an overflow

ing Error Flag or underflow occurs while

the specified number of
pulses is being moved,
after operation is started
with the IFEED(892)
instruction with the origin
defined.

Pulse Output 0 | A444 If a Pulse Output Stop Error occurs for pulse Read Cleared when power is

Stop Error output 0 to 3, the error code is written to this turned ON.

Code word. Cleared when an origin

Pulse Output 1 | A445 search is started.

Stop Error Stored when a fatal pulse

Code output error occurs during

Pulse Output 2 | A438 an origin search.

Stop Error If the limit input function is

Code set in the PLC Setup to

Pulse Output 3 | A439 always be enabled, the bit

Stop Error changes as follows:

Code « Stored when pulse out-
put is stopped for a limit
input.

+ Cleared when neither
limit input is input and
the CW/CCW limit stop
input signal has been
stored as the pulse out-
put stop error code.

Pulse Output 0 | A540.00 | The PV of the pulse output (0 to 3) will be Read/ Cleared when power is

Reset Bit cleared when the corresponding bit is turned Write turned ON.

Pulse Output 1 | A541.00 | ON.

Reset Bit

Pulse Output 2 | A542.00 | A276, A278, A322, and A324 contain the

Reset Bit lower 4 digits of the pulse output PV.

Pulse Output 3 | A543.00 | A277, A279, A323, and A325 contain the

Reset Bit

upper 4 digits of the pulse output PV.
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8-62

Name Word/Bit Function Rea;dl Refresh timing
Write
Pulse Output 0 | A540.08 | This is the CW limit input signal for pulse out- | Read/ |+ Cleared when power is
CW Limit Input put 0 to 3, which is used in the origin search. | Write turned ON.
Signal To use this signal, write the input from the
Pulse Output 1 | A541.08 | actual sensor as an input condition in the lad-
CW Limit Input der program and output the result to this flag.
Signal
Pulse Output 2 | A542.08
CW Limit Input
Signal
Pulse Output 3 | A543.08
CW Limit Input
Signal
Pulse Output 0 | A540.09 | This is the CCW limit input signal for pulse out- | Read/
CCW Limit put 0 to 3, which is used in the origin search. Write
Input Signal To use this signal, write the input from the
Flag actual sensor as an input condition in the lad-
Pulse Output 1 | A541.09 | der program and output the result to this flag.
CCW Limit
Input Signal
Flag
Pulse Output 2 | A542.09
CCW Limit
Input Signal
Flag
Pulse Output 3 | A543.09
CCW Limit
Input Signal
Flag
Pulse Output 0 | A10120 | Contains the frequency of pulse output0to 3 | --- + Cleared when power is
Frequency and when tracing pulse output 0 to 3 with data trac- turned ON.
A10121 |ing.
Pulse Output 1 | A10122 | valid only when the data tracing parameters
Frequency and are set.
A10123
Pulse Output 2 | A10124
Frequency and
A10125
Pulse Output 3 | A10126
Frequency and
A10127
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8-9 Application Example

8-9-1 Cutting Long Material Using Fixed Feeding

I Specifications and Operation

® Overview
First jogging is used to position the material. Then fixed-distance feeding is repeated.

10,000 Hz Acceleration: 1,000 Hz/4 ms
(2710 hex) (03E8 hex)
1,000 Hz \
[(03E8 he) 50000
E ! (C350 hex) v » CW
Jogging /\ Fixed-distance | A A 4
feeding
v v v
Material cut Material cut Material cut
with cutter with cutter with cutter

® System Configuration

Jogging switch

INOO: CIO 2960.00

Positioning switch
M INO1: CIO 2960.01

Cutter start . .
i Immediate Stop Switch:
OUTO03: CIO 2961.03 INO2: CIO 2960.02

Cutter finished [ Cut operation finished
INO3: CIO 2960.03 r OUT02: CIO 2961.02

08

g O
Ul
Pulse output (CW/CCW)

ajdwex3z uoneosiddy 6-8

® Operation

1 The workpiece is set at the starting position using the jogging switch input (INOO: CIO 2960.00).

2 The workpiece is fed the specified distance (relative) using the positioning switch input (INO1:
ClO 2960.01).

3 When feeding has been completed, the cutter is activated using the cutter start output (OUTO03:
ClO 2961.03).

4 Feeding is started again when the cutter finished input (INO3: CIO 2960.03) turns ON.

5 The feeding/cutting operation is repeated for the number of times specified for the counter (CO,
100 times).

6 When the operation has been completed, the Cut Operation Finished Output (OUTO02:
CIO 2961.02). is turned ON.
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8 Pulse Outputs

8-64

The feeding operation can be canceled and operation stopped at any point using the immediate stop

switch input (IN02: CIO 2960.02).

I Applicable Instructions

SPED(885) and PLS2(887) instructions

I Preparations

® PLC Setup

There are no settings that need to be made in the PLC Setup.

® DM Area Settings

+ Settings to Control Speed while Jogging (DO to D3)

Setting Word Data
Target frequency: 1,000 pps DO #03E8
D1 #0000
Target frequency: 0 pps D2 #0000
D3 #0000

+ Settings for PLS2(887) for Fixed-distance Positioning (D10 to D20)

Setting Word Data

Acceleration rate: 1,000 pps/4 ms D10 #03E8
Deceleration rate: 1,000 pps/4 ms D11 #03E8
Target frequency: 10,000 pps D12 #2710

D13 #0000
Number of output pulses: 50,000 pulses | D14 #C350

D15 #0000
Starting frequency: 0 pps D16 #0000

D17 #0000
Counter setting: 100 times D20 #0100
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I Ladder Program

8 Pulse Outputs

Pulse output completed

Interrupt feeding rotation count

Jogging
2960.00 A280.04
i W SPED(885)
Jog Pulse Output 0
switch In-progress Flag
#0
DO
SET
W0.00
2960.00 WO0.00
4 S SPED(885)
Jog Jogging in 0
switch progress
#0
D2
Interrupt feeding RSET
2960.01 W0.00
; @PLS2(887)
Position control 0
2960.03 pm
_| |_
Material cut with cutter completed D10
D16
2961.03
A280.03 O
—

I Remarks

A280.03
T CNT
Pulse output completed
2960.01 0000
—ii
Position control D20
2961.02
C0000
& O
Immediate stop (Pulse output stopped.)
2960.02
!
o @INI(880)
Immediate stop %0
#3
0

Sets the frequency.
Port specifier: Pulse output 0
Output mode

Target frequency: 10,000 pps
Target frequency setting

SET instruction

Bit indicating the jogging is in progress
Sets the frequency.

Port specifier: Pulse output 0

Output mode

Target frequency: 0 pps
Target frequency setting

RESET instruction

Bit indicating the jogging is in progress
Positioning

Port specifier: Pulse output 0

Control data

First parameter word

First starting frequency word

Cutter started

Counter

Counter number

Count BCD SV

ajdwex3z uoneosiddy 6-8

Cutting operation completed

Mode control
Port specifier: Pulse output 0
Control data: Stop pulse output

» PLS2(887) uses a relative pulse setting. This enables operation even if the origin is not defined.
The PV of pulse output 0 in A276 (lower 4 digits) and A277 (upper 4 digits) is set to 0 before pulse

output and then contains the specified number of pulses.

+ ACC(888) can be used instead of SPED(885) for the jog operation.
If ACC(888) is used, acceleration/deceleration can be included in the jog operation.
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8-9-2 Palletize: Two-axis Multipoint Positioning

8-66

I Specifications and Operation

® Overview

i i Cylinder
X a‘)yv Y axis J U
|

® Operation Pattern

1. Perform origin search.

Workpiece is
grasped and moved.

2. Aworkpiece is grasped and moved to position A.

3. The workpiece is repeatedly moved between the grasp position and the assembly positions.

| 1. Origin search >

50000 30000 5000
(C350 hex) (7530 hex) (1388 hex) Origin
Y axis (CW) < ; ;
! ! 2. Move to positi|0n A.
: | :
1 ' 1
X 3. Move to other positions. Al ___ 5000
| | (1388 hex)
! ! -
| | o
1 1 @
B o 25000 2
. ) (61A8 hex) B
' g
1 1
1 1
1 1
] ]
| |
c ! 35000
o I il Sttt (88B8 hex)
. | v
X axis (CW)

Note The X and Y axes are moved independently, i.e., interpolation is not performed.
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8 Pulse Outputs

® Wiring Example Using G5 series Servo Drive, XW2Z Cables, and XW2B 1/0
Terminal

—— @) origin Search Start Switch (€10 0.00)

— @ Immediate Stop Switch (CIO 0.01)

il 08 G5 series Servo Drive
= O
[ I:] XW2Z-100J-B31 (1 m)
XW2Z-200J-B31 (2 m)
D211 OD211
(CI00) (CI0 1)
XW2Z-100-B31 (1 m) @l
XW2Z-100J-A33 (1 m) XW2Z-200J-B31 (2 m) o
1 80
o]
I S
ao|
o[o[o]o]o]o]o]o]o]o]o]o]o] 5o
[o]o]o]oJoJo]o]o]o]o[o]o]o
XW2B-40J6-9A
X axis

Y axis

AN A

CW limit input (CIO 2960.08)
—® -J
Servo Drive RUN input
— CCW limit input (CIO 2960.09)
®
Origin proximity input —® @
O O Origin proximity input
CCW limit input (CIO 2960.07) —O O
Servo Drive RUN input
% &
—® @
CW limit input (CIO 2960.06) ) Servo Drive ) Servo Drive
s Servo Drive  brake interlock Servo Drive ) oue interlock
24-VDC power alarm output  output alarm output output
supply A A A AA
—
&
w24V IN6 | IN7 |xadisoign| X axis Xaxis | Xaxis | | Xaxis IN8 | INQ |vaxsoign Yaxis Yaxs [ axis | |V axis ©
proximity RUN MING ALM BKIR proximity RUN ALM BKIR
20 |21 |22 | 28 |\ Tog | 25 | 26 | o7 | 28| 20| 30 | 31 | 32 17337 34 | 30 | 36 | 37|| 38|| % _°>
0V | Common| Common| Common| Common | Common| Commor) X axis axis Common|Common | Common | Common| Common| Y axis axis FG T
RESET | AUMCOM RESET |AYMCOM —-_
0 1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 17 18 19 8
(=3
1 5
e =]
O O~ O O~ m
Servo Drive Servo Drive *
alarm reset input alarm reset input 5
s
(]

® Operation

1 An origin search is performed using the Origin Search Start Switch (CIO 0.00).

2 When the origin search is finished, the following operations are performed continuously.

Move in to A.
Move to B and return to A.
Move to C and return to A.

Move to D and return to A.

3 An immediate stop is executed to stop pulse output with the Immediate Stop input (CIO 0.01).

Buiuoysod julodiinpy sixe-om| :eznajled Z-6-8
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I Preparations

® PLC Setup

Setting

Origin Search Detailed Settings for pulse output 0

Note The setting of the option to use the origin search is read from the PLC Setup when the power supply is

turned ON.
x|
Item | Pusecutputo | Pulse Output1 | PulseOutputz |
Baze Lirmit Imput Signal Operation *Search Cnly *2earch Cnly *Zearch Only *SE
Setting Litmit Imput Signal Type *C (Mormally Closed *C (Mormally Closed *C (Mormally Closed il
Clear Origin st Limit Input Signal *Hald Crigin *Hold Crrigin *Hold Crigin *Hi
SearchiReturn Initial Speed (pps) u] u] u] u]
Speed Curve *Linear *Linear *Linear *Lir
Origin Origin Search Setting Enable Enable *Dizable *Dis
Search Search Direction o O O Y
Crigin Detected after Prox Input 0 Turns OM and then |00 Turns OM and then |00 Turns OM and then (02 1
Crigin Search at Limit Input *0: Rewverse *0: Reverse *0: Reverse *0;
Cperstion Mode *Mode 0 Stepping Mo | *Mode 0 Stepping Mo *Mode 0: Stepping Mo *Mc
-Error Courter Reset Cutput it Crupot ot Crutpout ot Gt Mot
-In-position Input Do not Use Do not Use Do not Use Do
Origin Input Sional Type *C (Mormally Closed *C (Mormally Closed *C [Mormally Closed ils
Proimity Input Sianal Type M (Mormally Closed M (Mormally Clozed *MC (Mormally Clozed R
High Speed (pps) 100000 100000 il 0
Frocimity Speed (pps) S0000 S0000 il 0
Correction Yalue o o o ]
Acceleration Rate 2000 2000 o ]
Decelerstion Rate 2000 2000 o 0
Positioning Monitor Time (ms) u] u] u] 1]
Crigin Target Speed (pps) u] u] u] u]
Return Acceleration Rate 0 0 0 0
Deceleration Rate o o o 0
< | 2
Default zettings are indicated by asterisks. ggﬁ_ivnz:lse Clutput Defaults | Help |
Intemnal Pulze Control Cycle
&+ #mz 1ms Copy | 0K | Cancel |
® DM Area Settings
 Starting Frequency
Setting Word Data
X axis starting frequency DO #0000
Y axis starting frequency D2 #0000
» PLS2(887) Settings to Move from Origin to Position A
Setting Word Data
X axis Acceleration rate: 2,000 pps/4 ms D10 #07D0
Deceleration rate: 2,000 pps/4 ms D11 #07D0
Target frequency: 100,000 pps D12 #86A0
D13 #0001
Number of output pulses: 5,000 pulses D14 #1388
D15 #0000
Y axis Acceleration rate: 2,000 pps/4 ms D20 #07D0
Deceleration rate: 2,000 pps/4 ms D21 #07D0
Target frequency: 100,000 pps D22 #86A0
D23 #0001
Number of output pulses: 5,000 pulses D24 #1388
D25 #0000
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» Settings to Move from Position A to Position B

Setting Word Data
X axis Acceleration rate: 2,000 pps/4 ms D30 #07D0
Deceleration rate: 2,000 pps/4 ms D31 #07D0
Target frequency: 100,000 pps D32 #86A0
D33 #0001
Number of output pulses: 25,000 pulses | D34 #61A8
D35 #0000
Y axis Acceleration rate: 2,000 pps/4 ms D40 #07D0
Deceleration rate: 2,000 pps/4 ms D41 #07D0
Target frequency: 100,000 pps D42 #86A0
D43 #0001
Number of output pulses: 50,000 pulses | D44 #C350
D45 #0000
+ Settings to Move from Position A to Position C
Setting Word Data
X axis Acceleration rate: 2,000 pps/4 ms D50 #07D0
Deceleration rate: 2,000 pps/4 ms D51 #07D0
Target frequency: 100,000 pps D52 #86A0
D53 #0001
Number of output pulses: 35,000 pulses | D54 #88B8
D55 #0000
Y axis Acceleration rate: 2,000 pps/4 ms D60 #07D0
Deceleration rate: 2,000 pps/4 ms D61 #07D0 2
Target frequency: 100,000 pps D62 #86A0 z
D63 #0001 =
Number of output pulses: 50,000 pulses | D64 #C350 %*.
D65 #0000 E"
Y
3
o

+ Settings to Move from Position A to Position D

Setting Word Data
X axis Acceleration rate: 2,000 pps/4 ms D70 #07D0
Deceleration rate: 2,000 pps/4 ms D71 #07D0
Target frequency: 100,000 pps D72 #86A0 o
D73 #0001 ?
Number of output pulses: 25,000 pulses | D74 #61A8 T
D75 #0000 oY
Y axis Acceleration rate: 2,000 pps/4 ms D80 #07D0 )
Deceleration rate: 2,000 pps/4 ms D81 #07D0 =
o
Target frequency: 100,000 pps D82 #86A0 ;.3
D83 #0001 2
Number of output pulses: 30,000 pulses | D84 #7530 s
D85 #0000 8
".5
2}
g":
a
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I Ladder Program

Origin Search for X and Y Axes

8-70

0.00
1 SET
Origin Search Switch WO0.00
W1.14
WO0.00
—
\_W1 .15
I RSET
Origin search completed W0.00
Operation 1: Positioning to A
WO0.00
— SET
WO0.01
W1.00
WO0.01
— |
UZ.OO
I RSET
Positioning to A completed WO0.01
Operation 2: Positioning to B
WO0.01
4t SET
W0.02
W1.01
W0.02
& O
\_\/V2.01
I RSET
Positioning to B completed W0.02
Operation 2: Positioning to A
W0.02
it SET
WO0.03
W3.00
W0.03 Q
UZ.OO
I RSET
Positioning to A completed WO0.03
Operation 3: Positioning to C
WO0.03
Lt SET
WO0.04
W0.04 wie2
|—V<V2-02
I RSET
Positioning to C completed W0.04

Setting
Bit address

Origin search start

Resetting
Bit address

Setting

Bit address

Positioning to A start

Resetting
Bit address

Setting
Bit address

Positioning to B start

Resetting
Bit address

Setting

Bit address

Positioning to A start

Resetting

Bit address

Setting
Bit address

Positioning to C start

Resetting

Bit address
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Operation 3: Positioning to A

W0.04
i SET Setting
WO0.05 Bit address
W3.01
W0.05
—t Positioning to A start
\—\,1\,2-00
t RSET Resetting
Positioning to A completed WO0.05 Bit address
Operation 4: Positioning to D
WO0.05
— SET Setting
WO0.06 Bit address
W1.03
W0.06

! Positioning to D start

\_\/‘V2.03
I RSET Resetting

Positioning to D completed WO0.06 Bit address
Operation 5: Positioning to A
W0.06
—1 SET Setting
WO0.07 Bit address
W3.02
W0.07
— Positioning to A start
W2.00
} RSET Resetting
Positioning to A completed WO0.07 Bit address g
Origin Search Start and Completion for X and Y Axes -°>
W1.14 '%
— @ORG(889) Origin Search Q
Origin search #0 —_ 3
start Port specifier: Pulse output 0 g
#0 Control data |'><|'|
@ORG(889) | Origin Search g
#1 Port specifier: Pulse output 1 '%
#0 Control data
W1.15
A280.05 A281.05 o
L4 WA Q Origin search completed

No Origin Flag ~ No Origin Flag

Positioning to A Start and Completion for X and Y Axes

@
W1.00 o
} @PLS2(887) | Positioning

Positioning to A n
start #0 Port specifier: Pulse output 0 QL
W3.00 g
#1 Control data =
Positioning to A D10 First word containing parameters -‘;'-'
W3.01 DO First starting frequency word g
Positioning to A D
start X,
W3.02 @
<
Positioning to A @PLS2(887) Positioning %
start #1 Port specifier: Pulse output 1 3
#1 Control data =3
D20 First word containing parameters -80
D2 First starting frequency word g:
W2.00 2
A280.03  A281.03 a

} I} Positioning to A completed

Pulse output completed Pulse output completed
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Positioning to B Start and Completion for X and Y Axes
W1.01
— | @PLS2(887) | Positioning
Positioning to i
B start #0 Port specifier: Pulse output 0
#1 Control data
D30 First word containing parameters
DO First starting frequency word
@PLS2(887) | Positioning
#1 Port specifier: Pulse output 1
#1 Control data
D40 First word containing parameters
D2 First starting frequency word
W2.01
A280.03 A281.03
L} { } O Positioning to B completed
Pulse output completed Pulse output completed
Positioning to C Start and Completion for X and Y Axes
W1.02 -
— @PLS2(887) | Positioning
Positioning to #0 Port specifier: Pulse output 0
C start
#1 Control data
D50 First word containing parameters
DO First starting frequency word
@PLS2(887) Positioning
#1 Port specifier: Pulse output 1
# Control data
[;620 First word containing parameters
First starting frequency word
Ww2.02
A280.03 A281.03
— { | Positioning to C completed
Pulse output  Pylse output
completed completed
Positioning to D Start and Completion for X and Y Axes
W1.03
— | @PLS2(887) | Positioning
Positioning #0 Port specifier: Pulse output 0
to D start
obstar #1 Control data
D70 First word containing parameters
Do First starting frequency word
@PLS2(887) | Positioning
#1 Port specifier: Pulse output 1
#1 Control data
D80 First word containing parameters
D2 First starting frequency word
W2.03
A280.03 A281.03
L I @ Positioning to D completed
Pulse output completed Pulse output completed
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Immediate stop (Pulse output stopped)

CJ2M/CJ3M CPU Unit Pulse 1/0 Module User’s Manual

0.01
’ @INI (880)
Immediate #0
stop switch e
D90
@INI (880)
#1
#3
D91
Limit Input Settings A540.08
(CIO 2960.06)
— O
Input INO6
(CIO 2960.07) A540.09
— O
Input INO7 A541.08
(CIO 2960.08)
— O
Input INO8 A541.09
(CIO 2960.09)
ot O
Input INO9

8 Pulse Outputs

Operation Mode Control
Port specifier: Pulse output 0

Control data: Stop pulse output

Operation Mode Control
Port specifier: Pulse output 1
Control data: Stop pulse output

CW limit input signal X axis

CCW limit input signal X axis

CW limit input signal Y axis

CCW limit input signal Y axis

8-73
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8 Pulse Outputs

8-9-3 Vertically Conveying PCBs (Multiple Progressive Positioning)

I Specifications and Operation

® Overview
A PCBs with components mounted are stored in a stocker.

B When the stocker becomes full, it is moved to the conveyance point.
Positioning Operation for Vertical Conveyor

A Stocker movement position
® ®
Stocker conveyance position ( )
—>
C — 1
® C )

® Operation Pattern
A Perform origin search.
B Fixed-distance positioning is repeated.
C The system returns to the original position.

CCW  Origin (servo  Origin cw
limit phase Z) proximity limit
' ' ' '
' ' ' '
] ] ] @ Origin search ]
) ) Jdl )
[ [ N \ [
' ' 4l '
' ' ' '
' ' '
) ) )
P [] [} L] [
- 1 1 1 [] »
CcCWwW : : : @ Fixed-distance : cw
' ' ' positioning is repeated. '
) ) ) )
) ) ) )
) ) ) )
[ [ [ 50,000 pps [
: : : (C350 hex) :
) ) )
) ) ) )
[ ] ] 10,000 ]
' ' ' '
2710 he
P ' v/ ' \ / ( X) \ / \ / \ ' g
- »
CCw Ccw
Acceleration/deceleration rate
® Return to start 1,000 pps/4 ms (03E8 hex)
‘A A A ‘A A
PCB storage i : PCB storage Stocker ' - Stocker movement
enabled : i completed H H H moved - | completed
\ B v: \ B \ B Y,
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® Wiring Example Using G5 series Servo Drive
Basic I/0 Units
Pulse CJ2M/CJ3M
/O Module —___CPU Untt

i

[e]e)

i)

t Stocker Moving (CIO 1.01)
PCB Storage Enabled (CIO 1.00)
L—— Stocker Movement Completed (CIO 0.03)
Origin Search Start Switch (CIO 0.00)
Immediate Stop Switch (CIO 0.01)
PCB Storage Completed (CIO 0.02)
G5 series Servo
Driver

XW2Z-100J-B31 (1 m)
XW2Z-200J-B31 (2 m)

[E355/EE55S)
| w—; (@)

XW2Z-100J-A33 (1 m) [ ]

o[o[o]o]o]o]o]o]o]o]

[o]oJo]oJo]o]o]o]o]o
XW2B-20J6-8A

Servo Driver RUN input

Origin proximity input o
O O >
R °
CCW limit input (CIO 2960.07) °
CW limit input Servo Drive alarm output §
(CIO 2960.06) 5 9
24 VDC Servo Drive brake g'
power interlock output
- plé _3
—> o©
+24V | IN6 | IN7 | IN8 | Prox.| RUN MING | ALM | BKIR
10 11 12 13 14 15 16 17 18 19
0V [Common |Common|Common| [|N9 |Common |Common [RESET|aLmMcom| FG
0 1 2 3 4 5 6 7 8 9
',_O_OJ ____
Servo Driver

alarm reset input

(Buluonisod anissaiboid

s|dninpy) sgod Buikenuo) Ajleonisp €-6-8

® Operation
1 An origin search is performed using the origin search start switch (CIO 0.00).
2 When the origin search is finished, the PCB storage enabled output (CIO 1.00) is turned ON.

3 When a PCB has been stored, the stocker is raised (relative positioning) using the PCB Storage
Completed Input (CIO 0.02).

4 Storing PCBs is repeated until the stocker is full.
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8-76

5 The number of PCBs in the stocker is counted with counter CO by counting the number of times

the stocker is raised.

6 When the stocker is full, it is moved (CIO 1.01) and only the conveyor is lowered (absolute posi-

tioning) when stoker movement is completed (CIO 0.03).

7 An immediate stop is executed to stop pulse output with the immediate stop switch input (CIO

0.01).

I Preparations

® PLC Setup

Setting

Enable the origin search setting for pulse output 0.

Note The setting of the option to use the origin search is read from the PLC Setup when the power supply is

turned ON.
x|
Item | Pusecutputo | Pulse Output1 | PulseOutputz |
Baze Lirmit Imput Signal Operation *Search Cnly *2earch Cnly *Zearch Only *SE
Setting Litmit Imput Signal Type *C (Mormally Closed *C (Mormally Closed *C (Mormally Closed il
Clear Origin st Limit Input Signal *Hald Crigin *Hold Crrigin *Hold Crigin *Hi
SearchiReturn Initial Speed (pps) u] u] u] u]
Speed Curve *Linear *Linear *Linear *Lir
Origin Origin Search Setting Enable Enable *Dizable *Dis
Search Search Direction o O O Y
Crigin Detected after Prox Input 0 Turns OM and then |00 Turns OM and then |00 Turns OM and then (02 1
Crigin Search at Limit Input *0: Rewverse *0: Reverse *0: Reverse *0;
Cperstion Mode *Mode 0 Stepping Mo | *Mode 0 Stepping Mo *Mode 0: Stepping Mo *Mc
-Error Courter Reset Cutput it Crupot ot Crutpout ot Gt Mot
-In-position Input Do not Use Do not Use Do not Use Do
Origin Input Sional Type *C (Mormally Closed *C (Mormally Closed *C [Mormally Closed ils
Proimity Input Sianal Type M (Mormally Closed M (Mormally Clozed *MC (Mormally Clozed R
High Speed (pps) 100000 100000 il 0
Frocimity Speed (pps) S0000 S0000 il 0
Correction Yalue o o o ]
Acceleration Rate 2000 2000 o ]
Decelerstion Rate 2000 2000 o 0
Positioning Monitor Time (ms) u] u] u] 1]
Crigin Target Speed (pps) u] u] u] u]
Return Acceleration Rate 0 0 0 0
Deceleration Rate o o o 0
< | 2
Default zettings are indicated by asterisks. ggﬁ_ivnz:lse Clutput Defaults | Help |
Intemnal Pulze Control Cycle
o Amz O Imz Copy | 0k | Cancel |
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® DM Area Settings
+ Settings for PLS2(887) for Fixed-distance Positioning (DO to D7)

Setting Word Data
Acceleration rate: 1,000 pps/4 ms DO #03E8
Deceleration rate: 1,000 pps/4 ms D1 #03E8
Target frequency: 50,000 pps D2 #C350
D3 #0000
Number of output pulses: 10,000 pulses D4 #2710
D5 #0000
Starting frequency: 0 pps D6 #0000
D7 #0000
+ Settings for PLS2(887) to Return to Start (D10 to D17)
Setting Word Data
Acceleration rate: 300 pps/4 ms D10 #012C
Deceleration rate: 200 pps/4 ms D11 #00C8
Target frequency: 50,000 pps D12 #C350
D13 #0000
Number of output pulses: 0 pulses D14 #0000
D15 #0000
Starting frequency: 100 pps D16 #0064
(=]
D17 #0000 o
>
* Number of Repeats of Fixed-distance Positioning Operation (D20) 3
Setting Word Data §.
o
Number of repeats of fixed-distance positioning D20 #000F |?n
operation (number of PCBs in stocker) 3
3
o
?
&
I
3
3
T
2
g‘.
3.
=
3

s|dninpy) sgod Buikenuo) Ajleonisp €-6-8
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I Ladder Program

Jogging
?.00I \|N0.01 W0.00
| f [ l/\I Q Origin search in progress
Origin search Origin search
start completed @ORG Origin search
\lNO.?O #0000 Port specifier: Pulse output 0
b #0000 Control data
Origin search
in progress A280.05 Wo.0t
| | O Origin search completed
No-origin Flag
WO0.01 W0.02 1.00
I f I i/l O PCB storage enabled
Origin search Lift positioning
completed start
W0.05 0.02 W0.02
? If I Q Lift positioning start
PCB stored PCB storage completed
1.00
| ]

[
PCB storage enabled

Positioning
Lift 10,000 pulses (relative) at a time

W0.02 W0.04

4 L]

Lift positioning Lift positioning

Lift positioning in progress

Of
S
&8

start completed o

@PLS2 Positioning

W0.03 e
_| | #0000 Port specifier: Pulse output 0

Lift positioning in #0000 Control data
progress DO First word of setting table
D6 First starting frequency word
A280.03 W0.04

[
Pulse output completed

Counter for number of lifts (number of PCBs stored)
W0.04

Q Lift positioning completed

| ? |
R
Lift positioning completed

W0.09
[ ]

CNTX
0000

I_ D20

[
Lower positioning
completed
P_First_Cycle
||

First Cycle Flag
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When the stocker is not full (CO = OFF), store PCB,
and repeat lift positioning after PCB storage is completed.

WO0.05
W0.04 C000
I I I‘/\I O PCB stored
Lift positioning Stocker full
completed
When the stocker is full (CO = ON), move the stocker,
and start lower positioning after stocker movement is completed.
W0.04 C000 W0.06
I I I I Stocker moved
Lift positioning Stocker full
completed
W0.06 W0.07 1.01
I f I II/]I O Stocker movement output
Stocker Lower
moved positioning
1.01 0.03 WO0.07
—| |— I I O Lower positioning
Stocker movement Stocker movement completed
output
Positioning
Lower to "0" position (absolute pulses) ®
W0.07 WO0.09 W0.08 ©
I fI M O Lower positioning in progress %>
Lower positioning Lower positioning 5
start completed @PLS? Positioning 2
Wo.08 Port specifier: Pulse output 0 5
| #0000 ort specifier: Pulse outpu m
#0001 Control data s
Lower positioning in . . °
progress D10 First word of setting table >
D16 First starting frequency word
A280.03 W0.09

I I O Lower positioning completed

Repeat limit input settings
Limit inputs are allocated to external sensors using the following programming.

Pulse output completed -30 3
Qb
[0]
Immediate stop (Pulse output stopped) &, 5
0.01 P %
| e
| @INI Mode Control <
=0
Immediate stop switch #0000 Port specifier: Pulse output 0 s
=<
#0003 Control data: Stop pulse output ag
0 a3
T
O
w
[72]
=
c
g
(]

A540.08
2960.06
M O CW limit input signal
Input
2060.07 A540.09
|‘/\I O CCW limit input signal
Input
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8-9-4 Feeding Wrapping Material: Interrupt Feeding

I Specifications and Operation

® Feeding Wrapping Material in a Vertical Pillow Wrapper

@ Start switch (CIO 2960.04)

@ Immediate stop switch (CIO 2960.01)

Pulse 1/0 Module l
—
TJ o811 Marker sensor (INOO) ?c‘))ri?gl
=l
1
D Position
. control
Connecting CJ2M/CJ3M CPU Unit
Cable
1

Connector-Terminal

[ 1
- HHHH | Block Conversion Unit

Pulse output

e [T [eTeTarare]
[0000][0000[00500]

i
i

® Operation Pattern

Speed control is used to feed wrapping material to the initial position. When the marker sensor input
is received, fixed-distance positioning is performed before stopping.

10,000 pps
500 pps/4ms (2710 hex) »
(01F4 hex) » >
Speed trol Position control
peed contro 5,000 (1388 hex)
pulses output before stopping.
I
{} A w
IFEED
executed )
Mark sensor input
INOO (CIO 2960.00)

® Operation

1 Speed control is used to feed wrapping material to the initial position by executing the
IFEED(892) instruction when the start switch (Cl1O 2960.04) is activated.

When the mark sensor input (CIO 2960.00) turns ON, operation is switched to position control.

The axis is moved the specified travel amount and then stopped.

A WDN

An immediate stop is executed to stop pulse output with the immediate stop switch input (CIO
2960.01).
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I Preparations
® PLC Setup

Setting

Enable using input INOO as interrupt input.

Note The interrupt input setting is read from the PLC Setup when the power supply is turned ON.

® DM Area Settings

+ Speed Control Settings to Feed Wrapping Material to Initial Position and Positioning Control Set-
tings for Wrapping Material

Setting Word Data

Acceleration rate: 500 pps/4 ms D10 #01F4
Deceleration rate: 500 pps/4 ms D11 #01F4
Target frequency: 10,000 pps D12 #2710
D13 #0000

Number of output pulses: 5,000 D14 #1388
pulses D15 #0000

I Ladder Program ®
1
® Cyclic Task Program (Executed at Startup) E
Y]
Feeding Material with Speed Control g'
WO0.00
2960.04 WO0.01 m
|4 . L Q Material being fed g
Start ftee_dllng Packaging -%
materia material @IFEED
W0.00 positioning #0000
4' |7 completed #0100
Material
being fed D10
A280.03 W0.01 g
. 4| | Packaging material o
Immediate stop I O P 5
positioning completed Q@
2960.01 Pulse output completed
i i @INI
Immediate stop switch #0000
#0003
0

1dnusyu) jeusiely Buiddeipy Buipeay $-6-8
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8-10 Precautions when Using Pulse

Outputs

8-82

I Movement Direction when Specifying Absolute Pulses

When operating with absolute pulses, the movement direction (CW/CCW) is selected automatically
based on the relationship between the pulse output PV when the instruction is executed and the speci-
fied target position. The direction (CW/CCW) specified in an ACC(888), SPED(885), or PLS2(887)
instruction is ignored.

Using CW/CCW Limit Inputs for Pulse Output Functions other than
Origin Searches

Pulse outputs will stop according to the PLC Setup when either the CW or CCW limit input signals turns
ON. ltis also possible to select whether the defined origin will be cleared when a CW or CCW limit input
signal turns ON for a pulse output function.

I Differences between Set Frequencies and Actual Frequencies

The pulse output frequency of the Pulse I/O Module is determined by dividing the source clock fre-
quency (33,330 MHz) by an integer ratio. Consequently, there may be a slight difference between the
set frequency and the actual frequency.

And that difference increases as the frequency increases. The actual frequency can be calculated from
the following equations.

©® Pulse Output System

Integer dividing ratio calculated

from user’s set frequency

A 4 Qutput pulses (actual frequency)
Source clock —— Frequency divider ——»
33,330 MHz
® Equations

Source clock frequency
Dividing ratio

Actual frequency (Hz)=

Source clock frequency x 2 + Set f
Dividing ratio:lNT[ - quency x 2 + o€ fequency]

Set frequency (Hz) x 2

The INT function extracts an integer from the fraction. The non-integer remainder is rounded.
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® Differences between Set Frequencies and Actual Frequencies

Source clock frequency: 33,330 MHz

Set frequency (kHz) Actual frequency (kHz)
99.941 to 100.000 100.090
99.642 to 99.940 99.790
50.008 to 50.082 50.045
49.933 to 50.007 49.970
10.002 to 10.004 10.003
9.999 to 10.001 10.000
9.996 to 9.998 9.997

I Combinations of Pulse Control Instructions

The following tables show when a second pulse control instruction can be started if a pulse control
operation is already being executed.

A second independent-mode positioning instruction can be started if an independent-mode positioning
instruction is being executed, and a second continuous-mode speed control instruction can be started if
a continuous-mode speed control instruction is being executed.

Operation cannot be switched between the independent and continuous modes. But a PLS2(887)
instruction can be executed while a ACC(888) instruction (continuous mode) is being executed.

It is possible to start another operation during acceleration/deceleration and start another positioning
instruction during positioning.

Yes: Can be executed. No: Error occurs.

Instruction being started
ACC ACC
. . SPED SPED
Instruction being executed INI (Inde- | (Contin- (Inde- (C_:on- PLS2 ORG IFEED
pendent) | uous) pen- tinu-
dent) ous)
SPED (Independent) Yes Yes No Yes No No No No
1) (*3)
SPED (Continuous) Yes No Yes No Yes No No No
(*2) (*5)

ACC (Inde- | Steady speed Yes No No Yes No Yes No No

pendent) (*4) (*6)

Acceleratingor | Yes No No Yes No Yes No No
decelerating (*4) (*6)

ACC: con- | Steady speed Yes No No No Yes Yes No No

tinuous (*5) (*7)

Acceleratingor | Yes No No No Yes Yes No No
decelerating (*5) *7)

PLS2 Steady speed Yes No No Yes No Yes No No
(*4) (*8)

Acceleratingor | Yes No No Yes No Yes No No
decelerating (*4) (*8)

ORG Steady speed Yes No No No No No No No
Acceleratingor | Yes No No No No No No No
decelerating

IFEED(892) | Steady speed Yes No No No No No No Yes

instruction (*9)
Acceleratingor | Yes No No No No No No Yes
decelerating (*9)
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*1  SPED (Independent) to SPED (Independent)
» The number of output pulses cannot be changed.
» The frequency can be changed.
*2 SPED (Continuous) to SPED (Continuous)
» The frequency can be changed.
*3 SPED (Independent) to ACC (Independent)
» The number of output pulses cannot be changed.
» The frequency can be changed.
» The acceleration/deceleration rate can be changed.
*4 ACC (Independent) to ACC (Independent) or PLS2 to ACC (Independent)
» The number of output pulses cannot be changed.
» The frequency can be changed.

» The acceleration/deceleration rate can be changed. (The rate can even be changed
during acceleration or deceleration.)

*5 SPED (Continuous) to ACC (Continuous) or ACC (Continuous) to ACC (Continuous)

» The frequency can be changed. (The target frequency can even be changed during
acceleration or deceleration.)

» The acceleration/deceleration rate can be changed. (The rate can even be changed
during acceleration or deceleration.)

*6 ACC (Independent) to PLS2

» The number of output pulses can be changed. (The setting can even be changed
during acceleration or deceleration.)

» The frequency can be changed. (The target frequency can even be changed during
acceleration or deceleration.)

» The acceleration/deceleration rate can be changed. (The rate can even be changed
during acceleration or deceleration.)

*7 ACC (Continuous) to PLS2

» The frequency can be changed. (The target frequency can even be changed during
acceleration or deceleration.)

» The acceleration/deceleration rate can be changed. (The rate can even be changed
during acceleration or deceleration.)

*8 PLS2 to PLS2

* The number of output pulses can be changed. (The setting can even be changed
during acceleration or deceleration.)

» The frequency can be changed. (The target frequency can even be changed during
acceleration or deceleration.)

» The acceleration/deceleration rate can be changed. (The rate can even be changed
during acceleration or deceleration.)

*9 |FEED to IFEED
 Possible only when target frequency is 0 Hz (deceleration stop).

I Origin Search Error Processing

The pulse output function of the Pulse I/O Module performs a basic error check before starting to output
pulses (when the instruction is executed) and will not output pulses if the settings are incorrect.

There are other errors that can occur with the origin search function during pulse output, which may
stop the pulse output.

If an error occurs that stops pulse output, the pulse output's Output Stopped Error Flag will be turned
ON and the Pulse Output Stop Error code will be written to the Error Code word. Use these flags and
error codes to identify the cause of the error.

The Pulse Output Stop Errors will not affect the CPU Unit's operating status. (The Pulse Output Stop
Errors do not cause a fatal or non-fatal error in the CPU Unit.)
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8 Pulse Outputs

® Related Auxiliary Area Bits

Description Settin Pulse Pulse Pulse Pulse
P 9 output 0 output 1 output 2 output 3
Pulse Output Stopped Error Flag OFF: No error, A280.07 A281.07 A326.07 A327.07
ON when an error occurred while out- |ON: Error
putting pulses in the origin search
function.
Output Stop Error Code Ad444 A445 A438 A439
If a Pulse Output Stop Error occurs, the error code is writ-
ten to the corresponding word.

® Pulse Output Stop Error Codes

Error name ey Description Corrective action ClEE e iy
code error
CW Limit Stop {0100 Stopped due to a CW limit signal |Move in the CCW direction. Immediate stop
Input Signal input. No effect on other
CCW Limit Stop {0101 Stopped due to a CCW limit sig- | Move in the CW direction. port
Input Signal nal input. ©
No Origin Prox- |0200 The Origin Detected after Prox |Check the wiring of the origin proximity input |Immediate stop =
imity Input Sig- Input parameter is set to 0 signal as well as the PLC Setup's Origin No effect on other v
nal (Turns ON and then OFF), but | Proximity Input Signal Type setting (NC or port b4
no origin proximity input signal |NO) and execute the origin search again. g
was received during the origin E—,’-
search. 2
No Origin Input {0201 The origin input signal was not | Check the wiring of the origin input signal as §.
Signal received during the origin well as the PLC Setup's Origin Input Signal g
search. Type setting (NC or NO) and execute the ori- <
gin search again. 5
Origin Input 0202 During an origin search in oper- | Take one or both of the following steps so Deceleration stop ".%
Signal Error a.tlon mode O, the orlgln.lnput that the o.rlgn? input signal is received after | g effect on other %
signal was received during the |deceleration is completed. port ©
deceleration started afterthe |, |ncrease the distance between the origin g
origin proximity input signal was | proximity input signal sensor and origin g
received. input signal sensor. )
» Decrease the origin search high speed.
Limit Inputs in  |0203 The origin search cannot be Check the wiring of the limit signals in both  |Operation will not
Both Directions performed because the limit sig- | directions as well as the PLC Setup's Limit |start.
nals for both directions are Signal Type setting (NC or NO) and execute |Nq effect on other
being input simultaneously. the origin search again. port
Simultaneous [0204 The origin proximity input signal |Check the wiring of the origin proximity input |Emergency stop
Origin Proxim- and the limit input signal in the  |signal and the limit input signal. Also check | Ng effect on other
ity and Limit search direction are being input |the PLC Setup's Origin Proximity Input Sig- port
Inputs simultaneously during an origin |nal Type and Limit Signal Type settings (NC
search. or NO) and then execute the origin search
again.
Limit Input Sig- |0205 * When an origin search in one |Check the wiring of the limit input signal and |Emergency stop
nal Already direction is being performed, |the PLC Setup’s I/O settings. Also check the |Ng effect on other
Being Input the limit input signal is already |PLC Setup’s Limit Signal Type setting (NC or port
being input in the origin NO) and then execute the origin search
search direction. again.
+ During an origin search that
does not use the proximity
input, the Origin Input Signal
and the Limit Input Signal in
the opposite direction (from
the search direction) were ON
at the same time.
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Error name

Error
code

Description

Corrective action

Operation after
error

Origin Proxim-
ity Input Signal
Origin Reverse
Error

0206

* When an origin search with
reversal at the limit is being
performed, the limit input sig-
nal in the search direction was
input while the origin proximity
input signal was reversing.

When an origin search with
reversal at the limit is being
performed and the origin prox-
imity input signal is not being
used, the limit input signal in
the search direction was input
while the origin input signal
was reversing.

Check the installation positions of the origin
proximity input signal, origin input signal, and
limit input signal as well as the PLC Setup's
1/0 settings. Also check the PLC Setup's Sig-
nal Type settings (NC or NO) for each input
signal and then execute the origin search
again.

Emergency stop

No effect on other
port

Positioning
Timeout Error

0300

The Servo Drive's positioning
completed signal does not turn
ON within the Positioning Moni-
tor Time specified in the PLC
Setup.

Adjust the Positioning Monitor Time setting
or Servo system gain setting. Check the
positioning completed signal wiring, correct it
if necessary, and then execute the origin
search again.

No effect on other
port
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8 Pulse Outputs

8-11 Pulse Output Patterns

The pulse output function of the Pulse 1/0 Module enables operation in Continuous Mode, for which the
number of output pluses is not specified, or in Independent Mode, for which the number of output
pulses is specified. Continuous Mode is used for speed control and Independent Mode is used for posi-
tioning.

8-11-1 Speed Control (Continuous Mode)

The following operations can be performed in Continuous Mode by combining instructions.

I Starting a Pulse Output

. Example . Procedure
Operation T Frequency changes Function
application Instructions Settings
Output with | Changing the Pulse frequency Outputs SPED » Port
specified speed (fre- pulses at a (Continuous) |« Pulse + direction
speed quency) in one | Targetfrequency specified fre- « Continuous
step quency. * Target frequency
q—Time
SPED instruction executed
Output with | Accelerating the Pulse frequency Outputs ACC * Port @
specified speed (fre- pulses and (Continuous) |« Pulse + direction ry
acceleration | quency) at a Targetfrequency | acceieration/ ; changes the . Continuous o
and speed | fixed rate deceleratgn frequency ata . =
fixed rate * Acceleration/ o
Time ' deceleration rate o
ACC instruction executed. » Target frequency -g
v
2
o
3
I Changing Settings
Procedure
Operation Exqmp_l e Frequency changes Function - -
application Instructions Settings
Change Changing the Pulse frequency Changes the | SPED (Con- |+ Port
speedinone | speed during frequency tinuous) « Continuous
step operation Target frequency p--------| I (higher or l - Target frequency
lower) of the SPED (C
Present frequency pulse output . ( on-
Time |in one step. tinuous)
SPED instruction executed
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8 Pulse Outputs

. Example . Procedure
Operation g Frequency changes Function - -
application Instructions Settings
Change Changing the Pulse frequency Changes the | ACC or Port
speed speed smoothly frequency SPED (Con- Continuous
d i Target frequency [5-=-<--------~ - i
smoothly during operation é\ecggfgrrsﬁ'gﬂ/ from the pres- | tinuous) Target frequency
ent frequency | | .
Present frequency at a fixed rate. . Acceleration/
Time | The fre- ACC (Contin- deceleration rate
ACC instruction executed. quency can UOUS)
be acceler-
ated or decel-
erated.
Changing the Puise froquency  Accdleraon Changes the | ACC (Contin- Port
speedina |  t... docelegionaten acceleration or | uous) Continuous
polyline curve Target frequency | »oceleraton rate 2 deceleration l Target frequency
during operation Acceleraion /1 rate during . .
atel >~ ¢ -
Present frequency |- | acceleration or | ACC (Contin Accelerat}on/
Tme | g . uous) deceleration rate
eceleration.
ACC instruction executed. I
ACC instruction executed.
ACC instruction executed.
Change Not supported.
direction
I Stopping Pulse Output
Procedure
Operation Exa.mp.le Frequency changes Function - -
application Instructions Settings
Pulse out- Immediate stop Pulse frequency Stops the SPED or Port
put stopped. o pulse output | ACC (Contin- Pulse output
t . .
froquency immediately. | uous) stop
\2
Time INI
INI instruction executed
Stopping Immediate stop Pulse frequency Stops the SPED or Port
pulse output pulse output | ACC Continuous
Present : ) .
frequency immediately. | (Continuous) Target

Time

SPED instruction executed

SPED
(Continuous)

frequency=0

Stop pulse
output
smoothly

Decelerate to a
stop

Pulse frequency

Present
frequency

Target
frequency=0

AC

Acceleration/

deceleration rate

+\ (set when starting)
e

Time

C instruction executed.

Decelerates
the pulse out-
put to a stop.*

ACC (Contin-
uous)

\:

ACC (Contin-
uous)

Port
Continuous

Target
frequency=0

* |f ACC(888) started the operation, the original acceleration/deceleration rate will remain in effect.
If SPED(885) started the operation, the acceleration/deceleration rate will be invalid and the pulse output will stop immedi-

ately.
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8-11-2 Positioning Control (Independent Mode)

8 Pulse Outputs

The following operations can be performed in Independent Mode by combining instructions.

I Starting Pulse Output

Procedure
Operation SO Frequency changes Function Instruc-
application X Settings
tions
Outputting Positioning Pulse frequency Starts outputting PULS * Number of
the specified | without accel- (Sgecifiéddnu?]bg[] (IJ_fS r;ulses pulses at the speci- | | pulses
. pecified wi .
speed eration or lz;gjéncy ,,,,,, i fied frgquengy and SPED « Relative or
deceleration stops immediately (Ind absolute
when the specified dgnte)pen- pulse speci-
Time number of pulses fication
SPED instruction  Outputs the specified number | has been output. .
executed of pulses and then stops. The target position Port
rget p * Pulse +
(specified number of S
direction
pulses) cannot be
changed during * Independent
positioning. * Target fre-
quency
Simple trape- | Positioning Pulse fre Accelerates and PULS * Number of
. . . quency .
zoidal control | with trapezoi- (Sspe:éfi'f?:dnwui?]bghtfsr;u'ses decelerates at the l pulses
dal accelera- Target | P | same fixed rate and « Relative or
. frequency |Acceleration/ l . . ACC
tion and decelrac 1t stops immediately Ind absolute
deceleration . when the specified ggngpen' pulse speci-
(Same rate " Time number of pulses fication
used for ACCinstruction  Qutputs the specified has been output.* .
i executed. number of pulses and Port
acceleration then stops. . Pulse +
and decelera- o
L direction
tion; no start-
ing speed). * Independent
The number of * Accelera-
pulses cannot tion and
be changed decelera-
during posi- tion rate
tioning. * Target fre-
quency
Complex Positioning Pulse Soestiod numbor of oulses Accelerates and PLS2 * Number of
trapezoidal | with trapezoi- | e ’ ’ decelerates at a pulses
control dal accelera- frequency 2626‘53"0" Deceleration rate fixed rates. The * Relative or
tion and Startng | . g . pulse output is absolute
deceleration frequency : op ey | stopped when the pulse speci-
(Separate pisa | \ Time specified number of fication
rates Used for ien:;::t?eign Target Decelerat(i)t::pl:;:t'ops pU'SeS haS been * POI't
acceleration " frequency reached output.*
and decelera- i * Pulse +
fion: starting The tgrget position direction
’ 4 (specified number of . Accelera-
speed) pulses) can be .
- tion rate
The number of changed during
pulses can be positioning. ) pecelera-
changed tion rate
during posi- * Target fre-
tioning. quency
« Starting fre-
quency
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8 Pulse Outputs

* Triangular Control
If the specified number of pulses is less than the number required just to reach the target frequency and
return to zero, the function will automatically reduce the acceleration/deceleration time and perform triangu-
lar control (acceleration and deceleration only.) An error will not occur.

Pulse frequency Pulse frequency

Specified number of pulses

Specified number of pulses
(Specified with PLS2)

(Specified with PULS) Target

Target
frequency

ACC instruction executed.

frequency

I Changing Settings

PLS2 instruction executed.

. Example . Procedure
Operation AMp Frequency changes Function - -
application Instructions Settings
Change Changing numberof puises | 1€ SPED(885) PULS * Number of
. . Specified berof  Specified with PULS i i
s.peedt in | the spteed in Pulsoroquency  Specfed umberet 28T S0 mstruc;tlgndcap be || pulse§
one step gz;—:;ns eg) o New target frequency | - -- FUES. . eézﬁiiﬁin Ltj(r)mg SPED (Inde- |° Relative or
. g p Target frequency |~~~ =~ """ | p g d t abSO|Ute
penden .
ation : change (raise or pulse speci-
: . lower) the pulse \ fication
% ime .
output frequency in | SPED (Inde- |, Port

SPED (Indk dent) -

SPED (indspenden oot one step_. The tar. pendent) . Pulse +
executed again to change the get posmon (SpeCI- direCtiOn
target frequency. (The target f|ed number of
position is not changed.) . -

pulses) is not * Indepen
changed. dent
* Target fre-
quency
Change Changin ACC(888) can be PULS * Number of
Number of pulses
speed the target Pulse frequency  Speciied number of e i executed during 1 pulses
ulses eclfie - g .
smoothly | speed (fre- Newtarger ] Wi PULS) positioning to ACC (Inde . Relative or
(with quency) frequency change the accel- pendent) absolute
. H Target frequency (3 - aiony =~/ H .
a}ccelera- QUrlr\g posi- pacaeraton/ grahon/ decelera- . pulse speci-
tion rate = | tioning _ tion rate and target fication
decelera- | (accelera- Time frequency. ACC (Inde- . Port
: H - ACC (ind dent ey
tion rate) Eon I'late = mode()mengi?eden The target posmon pendent) « Pulse +
ecelera- ACC (independent) ted agai i R .
. to chal:gee?::t:rZetef):z;E:nc;%'aI’IEe (SpeCIerd number PLSZ dlrect|0n
tion rate) target position is not changed. The Of pu|ses) is not
acceleration/deceleration rate is J, . |ndepen_
changed.) changed. ACC (Ind dent
nde-
pendent) * Accelera-
tion/decel-
eration rate
* Target fre-
quency
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. Example . Procedure
Operation g Frequency changes Function - -
application Instructions Settings
ange anging can be umber o
Ch Changi PLS2(887 b PULS Number of
speed the target PUse TERUEEY - eotiod amber of pulses executed during l pulses
smoothly | speed (fre- New target frequency | - - - S2oiod Wit PULS) positioning to i Relative or
k ACC (Inde
(with quency) Target requency change the accel- pendent) absolute
unequal during posi- eration rate, decel- pulse speci-
accelera- | tioning (dif- _ eration rate, and \ fication
tion and ferent Time target frequency. PLS2 Port
decelera- | accelera- rode) outed
t- t t d PLS2 executed to change the target frequency TO prevle_nt the tar- PLSZ PU|se +
fon rates) | fion an e cenraon e e | gt position from | | direction
d.ecelera' Eosition is specifiedgage-lin.) o ¢ being Changed Accelera-
tion rates) intentionally, either | PLS2 .
- tion rate
operation must be
continued with Decelera-
compensation val- tion rate
ues specified with Target fre-
the ACC(888) or quency
PLS2(887) param- Starting fre-
eter change opera- quency
tion or the original
target position must
be specified as a
PLS2(887) oper-
and in absolute
coordinates.
Change Change the Pulse frequency The PLS2(887) PULS Number of
target target posi- doctos w0 henger ¢ | instruction canbe | | pulses
position tlon_c_iurl_ng oy A”r}:’l?;nbeir of .pu\ses exe?Ute_d during ACC (Inde- Relative or
positioning cceleration N ] positioning to pendent) absolute
(multiple e P change the target pulse speci-
start func- i $ Time position (number of \ fication
tion) PLS2 instruction executed. ] pu'SeS), PLS2 Port
?I_isezt:::;uft:;:c;ﬁgyar;%zthe target position. PLSZ Pu|se +
acceleration/deceleration rates are not changed.) . .
1 direction
PLS2 Accelera-
tion rate
Decelera-
tion rate
Target fre-
quency
Starting fre-
quency
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8 Pulse Outputs

Example Procedure
eration | applica- requency changes unction -
Operat I F h Funct Instruc .
tion . Settings
| tions
Change Change Number of o o The PLS2(887) instruc- PULS * Number of
. umber of pulses specifie .
target posi- | the target Pulse flequency _ iod numbor i PULS changed. tion can be executed l pulses
tion and position New target frequency | --OfPUISes _|_______ during positioning to ACC « Relative or
speed and target Target frequency |---------. change the target position (Indepen- absolute
hi speed (fre- hecsleton (number of pulses) P
smoothly p decolergion p ) dent) pulse spec-
qugncy) Time accgleratlon rate, decel- . ification
durlln.g . ACG odopandent eration rate, and target . Port
positioning mode) executed frequency. PLS2
. PLS2 executed * Pulse +
(multlple The target position, target frequency, and . .
Start fUnC' acceleration/deceleration rates are changed. dlreCthn
tion) * Accelera-
tion rate
» Decelera-
tion rate
* Target fre-
quency
 Starting fre-
quency
ange e instruc- * Number o
Ch The PLS2(887 it PLS2 Number of
Pulse frequency § Number of pulses specified .
the accel- Acceleration/ e With PLS2 changed tion can be executed 1 pulses
gl e = during positoning (accel | o g |+ Accelera:
Qecelera— R eration or deceleratlo_n) to tion rate
EO’T rates e, changedthe T\cce_leratlon . Decelera-
urlln'g . Tme | rate or deceleration rate. tion rate
pOSItlonIng PLS2 instruction PLS2 instruction executed.
(multlple executed. PLS2 instruction executed.
‘t rtf PLS2 instruction executed.
start func-
tion)
Change Change Perform one of the following operations | The PLS2(887) instruc- PULS * Number of
direction the direc- by setting the stop operation for reversal | tion can be executed l pulses
tion during | in operand M of PLS2(887). during positioning with ACC « Absolute
positioning absolute pulse specifica- (Indepen pulse spec-
. . tion to change to absolute P ification
+ Stopping Operation for Reversal - dent)
o . pulses and reverse direc- . Port
Specification: Deceleration Stop tion l o
Pulse frequency ’ i . PLSZ * CW/CCW
Specifed umber o Use Stopping Operation or Pulse +
Taget Change of drection at the for Reversal Specifica- direction
frequency specified deceleration rate . .
TEN . tion in operand M of the
A i PLS2 anamgear - : * Accelera-
N / PLS2(887) instruction to tion rate
T 4 Time specify how to stop Decel
sz ruon (decelerate and stop or | PLS2 . ece ?ra-
PLS2 instruction executed. immediate stop) the cur- 1 Ion rate
+ Stopping Operation for Reversal rent movement. PLS2 * Target fre-
Specification: Immediate Stop guency
 Starting fre-
Pulse frequency )
l?ﬁlzzlged number of q uency
Target
frequency Immediate stop
/ Number of pulses spec
with PLS2 changed.
V7 Time
PLS2 instruction
executed.
PLS2 instruction executed.
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I Stopping a Pulse Output

8 Pulse Outputs

. Example . Procedure
Operation . Frequency changes Function - -
application Instructions Settings
Stop pulse | Immediate Pulse frequency Stops the pulse output immedi- | PULS Stopping
output stop ately. Clears the current num- | | pulse output
g:lJ:JSZ:esreif z;zsuznntcy -- "*i ber of output pulses. ACC (Inde-
ing i i pendent) or
ting is not : SPED (Inde-
preserved.) L Time pendent)
SPED INI
instruction instruction J,
executed executed
INI
PLS2
2
INI
Stop pulse | Immediate Pulse frequency Stops the pulse output immedi- | PULS * Port
output stop ately. Clears the current num- | | « Indepen-
(Number of ooy |~ ber of output pulses. SPED (Inde- dent
pulses set- E pendent) * Target fre-
ting is not | quency =0
preserved.) L —»Time ‘L
SPED . SPED SPED (lnde'
oo pendent)
Stop sloped | Decelerate | oy requency Decelerates the pulse output PULS * Port
pU|Se out- to a stop E;ese(:r:c - -, Original acceleration/ to a stop. ‘L ¢ lndepen'
put aueney \deceleration rate If ACC(888) started the opera- | AccorsPED | dent
smoothly. tion, the original accelera- (Independent) | = Target fre-
(Number of Taget e tion/deceleration rate will 1 quency =0
pulsles set- frequency=0 A et » remain in effect.
ting is not ' If SPED(885) started the oper- | ACC (Inde-
preserved.) ation, the acceleration/deceler- | pendent)
ation rate will be invalid and PLS2
the pulse output will stop 1
immediately.
ACC (Inde-
pendent)
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8 Pulse Outputs

Switching from Speed Control (Continuous Mode) to Positioning
(Independent Mode)

Example . Procedure
o Frequency changes Function - -
application Instructions Settings
Change Outputs the number of pulses The PLS2(887) instruc- ACC (Con- ¢ Port
from speed specified in PLS2 (Both relative and tion can be executed tinuous) « Acceleration
absolute pulse specification can be .

control to Pulse frequency used.) during a speed control l rate
fixed dis- . Target | operation started with PLS2 « Deceleration
tance posi- frequency ! ACC(888) to change to rate
tionin i ositioning operation.

g i P gop * Target fre-
during : _ uency*
operation Time quency

ACC (continuous) * Number of
executed.
PLS2 instruction executed. pulses
Fixed dis- Pulse frequency
tance feed
. Present .
interrupt frequency i
1
1
i
1
4 Time
ACC (continuous)
executed.
Execution of PLS2 with the following settings
- Number of pulses = number of pulses until stop
- Relative pulse specification
- Target frequency = present frequency
. Acceleration rate = Not 0
- Deceleration rate = target deceleration rate
High-speed When an interrupt input IFEED » Port
interrupt Pulse frequency occurs during speed con- « Acceleration
feeding trol for the IFEED(892) rate
Interrupt input occurs. instruction, operation .
Target Specified number P e Target fre-
frequency of pulses changes to positioning. An quency
Acceleration Speed | Position Decsleration | interrupt task is not used. * Pulse output
1t .
rate control | control ae There is no delay for the set value
3 Time . . .
starting time of the inter- .
IFEED executed . . « Deceleration
rupt task, improving the rate
feeding accuracy.

* The starting frequency is ignored.

8-94
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PWM Outputs

This section describes the PWM outputs (variable duty ratio pulse outputs).

9-1 PWM Outputs (Variable Duty Ratio Pulse Outputs) .................. 9-2
9-1-1 OVIVIBW . oo 9-2
9-1-2  Application Procedure .. ........ ... .. 9-3
9-1-3  WINNG . o oo 9-4
9-1-4 Ladder Program Example .. ...... ... .. . . e 9-5
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9 PWM Outputs

9-1 PWM Outputs (Variable Duty Ratio
Pulse Outputs)

9-1-1 Overview

A PWM (Pulse Width Modulation) pulse can be output with a specified duty ratio. The duty ratio is the
ratio of the pulse's 'ON time and OFF time in one pulse cycle.

Use the PWM(891) instruction to generate PWM pulses from a pulse output.
The duty ratio can be changed during pulse output.

® Application Example

» Controlling temperature on a time-proportional basis using the PWM output.
+ Controlling the brightness of lighting.

Pulse )
i Module\CJ_zM/CJSM CPU Unit

JUIF*

(ele)

O

Connecting Cable

—
1}

—/ Connector-Terminal Block
BT | Conversion Unit

Qutputs
PWM output

. 100% « Period is determined
—> by frequency.

wi15%

Duty ratio: 15% ! |_
50%!
—
Duty ratio: 50%
L 75% |
N
Duty ratio: 75% J J J
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9 PWM Outputs

9-1-2 Application Procedure

1 Setting the pulse output port number,
assigning pulse output terminals, and
wiring

PWM outputs 0 to 3 use OUT04, OUT05, OUT14, and
OuUT15.

Cyclic task,

interrupt task * PWM outputs are stopped with the INI(880) instruc-

tion.

2 Creating
ladder
program

> » Execute a PWM(891) instruction.

I Applicable Output Terminals

The outputs listed in the following table can be used as PWM outputs. The outputs terminals that are
used for PWM outputs are also used for normal outputs and origin searches. The same output terminal
can be used for only one of these functions.

For example, if PWM output 1 is used, normal output 5 and the error counter reset for pulse output 1
(when performing origin searches) cannot be used.

Other functions that cannot be used at the same time
Function Bul p—
i ulse ou
Tse"“'“a' Word | Bit e Normal
ymbol Pulse +
AL EE S N iitactian Origin search outputs
output outputs
outputs
ouT04 CIO 04 PWM out- | --- - Pulse output 0 error counter | Normal out-
2961 put 0 reset output (operation put 4

modes 1 and 2)

OuUTO05 05 PWM out- | --- - Pulse output 1 error counter | Normal out-

put 1 reset output (operation put 5

modes 1 and 2)

ouT14 CIO 04 PWM out- | --- - Pulse output 2 error counter | Normal out-

2963 put 2 reset output (operation put 10

modes 1 and 2)

OouT15 05 PWM out- | --- - Pulse output 3 error counter | Normal out-

put 3 reset output (operation put 11

modes 1 and 2)

CJ2M/CJ3M CPU Unit Pulse 1/0 Module User’s Manual
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9 PWM Outputs

I Related Auxiliary Area Bits

Name Bit Function Read/Write Refresh timing
PWM Output 0 A283.00 ON when pulses are being output | Read » Cleared when power is
Output In- from PWM output O to 3. turned ON.
progress Flag OFF: Stopped, ON: Outputting » Cleared when operation is
PWM Output 1 A283.08 started or stopped.
Output In- + Refreshed when start-
progress Flag ing/stopping pulse output.
PWM Output 2 A329.00
Output In-
progress Flag
PWM Output 3 A329.08
Output In-
progress Flag

I Specifications

Item Specifications
Duty ratio 0.0% to 100.0% in 0.1% increments
(Duty ratio accuracy is +5%/-5% at 1 kHz.)
Frequency 0.1 Hz to 6,553.5 Hz (Set in 0.1-Hz increments.)*

1 Hz to 32,800 Hz (Set in 1-Hz increments.)*
Output mode Continuous Mode
Instruction PWM(891) instruction

* The duty ratio accuracy declines significantly at high frequencies because of limitations in the output circuit at
high frequencies.

9-1-3 Wiring

I Connector Pin Assignments

Pulse 1/0 Module No. 0 (on the right) Pulse 1/0 Module No. 1 (on the left)
Output . . Output .
type';nd Terminal Pin (*1) De§cr|p- type';nd Terminal (*1) Pin Pin
number symbol tion number symbol

PWM out- | OUT04 35 A18 PWM PWM out- | OUT14 A18 35 PWM
put 0 output put 2 output
390r40 | A20 or | Output A20 or |39 0r40 | Output

B20 COM B20 COM

PWM out- | OUTO05 36 B18 PWM PWM out- | OUT15 B18 36 PWM
put 172 output put 32 output
390r40 | A20 or | Output A20 or |39 o0r40 | Output

B20 COM B20 COM

*1  Terminals numbers on the XW2K-40G-T, XW2R-[J40GD-T, XW2D-40G6 Connector-Terminal Block Conver-
sion Unit.

*2 If an origin search in operation mode 1 or 2 is used for an output port 0 to 3, an instruction error will occur.
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9 PWM Outputs

I Wiring Example

This example shows how to use PWM output 0 to control the brightness of a light bulb.

Refer to 4-3-2 Wiring Examples for details on suppressing the load's inrush current and modify the cir-
cuit if necessary.

24-VDC
power
Pulse I/0 Module (Sinking Outputs)  |supply

+
37, 38

Power supply
input for outputs

PWM output 0 |35

.
4‘ q Output

COM |39, 40

i

9-1-4 Ladder Program Example

I Specifications and Operation

When the start input (CIO 2960.00) turns ON in this example, pulses with a duty ratio of 40% at a
frequency of 2,000 Hz are output from PWM output 0. When the stop input (CIO 2960.01) turns ON,

PWM output 0 is stopped.

(sindinQ asind oney A&ing ajqenen) sindino NMd L-6

T 1 T
I | 1

) 1 Duty ratio:

/ Frequency: 40%, 200 us
/2,000 Hz, 500 us ;

Start input: CIO 2960.00

Stop input: CIO 2960.01

I Applicable Instructions

a|dwex3 weiboid Joppe t-1-6

PWM(891)
INI(880)
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9 PWM Outputs

I Preparations

® PLC Setup

There are no settings that need to be made in the PLC Setup.

® DM Area Settings

+ PWM(891) Operand Settings (DO and D1)

Settings Word Data
Frequency: 2,000.0 Hz DO #4E20
Duty ratio: 40.0% D1 #0190

® Ladder Diagram

2960.00
I I @PWM
Start input #1000
DO
D1
2960.01
| @INI
: #1000
Stop input #0003
D10

«~—PWM output 0 (duty ratio: in increments of 0.1%, frequency: in increments of 0.1 Hz)
«Frequency setting

«Duty ratio

«—PWM output 0
«Stops pulse output

«Not used.
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A-1 Flag Operations during Pulse Output

The flags related to pulse outputs are refreshed at the following times.
* When PULS(886) is executed

» When pulse output operation is started or stopped by SPED(885), ACC(888), PLS2(887), INI(880), or
ORG(889)

* When the Reset Flag is turned ON

* When the operating status of the CPU Unit changes, i.e., when power is turned ON or when opera-
tion is started or stopped

Relationship between Flag Changes and Refresh Timing

> g
s o ® K
g ﬁ ° o lt [ u‘;’ ‘—?
) L a % < (S @ 3 &
g & |s | &g || 8|2 |% |88 &
= = ] g o o i ] 8 S w
= 5 o : o
] - o (] £ c c o £ £ c
PVs 9 < € 5 s =) ) S = ) ]
a = 2 2 2 5 = ® 2 £ 8
3 2 2 3 3 & 2 5 5 3 o
3 3 = o ° 3 < g o 2 B
< g o 0 8 2 = = =
T £ S = (¢] = a =
[ = o ® o =] ]
> ® (5 3 £ t
o (7] = g =
= £
PULS (886) 3
SPED(885) Changes | — 0 7 T 0 T 3
ACC(888) Changes ™ N 1 N ™ - N .3
PLS2(887) Changes | 10 0 T 0 0 3
IFEED(892) Changes ™ N l N N N .3 N N
PWM(891) 3
INI(880) Changes N l l - l l T .3 l l
ORG | Origin search | Changes N l - — N N T ™
(889) | Origin return | Changes TN - - N ™ - T .3
Operation starts. 0 N l 1 1 l T - .3 - 1 1
Operation stops. - N - { d l — - 3 l {
Reset Changes - l - - - T 1 .3 - - -
Power ON 0 d l l { l T { d l l {
Stop at limitinput with | Changes N - - - l - - 13 - {
origin held"!
Stop at limit input with 02 N 12 - - l T - 13 - l
undefined origin*1

-—-: No change, T : Both ON and OFF, T: ON Only, {: OFF Only, O: Cleared to 0
*1 Operation is according to the Clear Origin at Limit Input Signal setting in the PLC Setup.

*2 The PV and Overflow/Underflow Flags are cleared when a limit input turns ON and the origin is set to be unde-
fined.

*3 If the limit input function is set in the PLC Setup to always be enabled even when the limit input signal is set to
be used for a function other than the origin search function, an error will occur if the origin input (AR) turns ON.

A-2 CJ2M/CJ3M CPU Unit Pulse 1/0 Module User’s Manual



Appendices

A-2 Combinations of Pulse Control
Instructions

]
Instruc Starting instruction (factor)
::o.n Pulse )
eing status | INI SPED (Inde- S_PED (Con- | ACC (Indepen- | ACC (Contin- PLS2 \FEED ORG
exe- pendent) tinuous) dent) uous)
cuted
SPED Steady | Chang- | No | Output --- | Output | No | Output - Output No | Output No | Output No | Output | No
(Contin- | speed | ing the method method method method method method method
uous) PV
Stop- Yes | Direc- --- | Direc- No | Direc- -—- Direc- No | Fre- No | Fre- No | Search/ | No
ping tion tion tion tion quency quency return
pulses specifi- specifi- specifi- specifi- or accel- or accel-
cation cation cation cation era- era-
tion/dec tion/dece
eleration leration
- - Target Yes | Target No | Target Yes | Target No | Posi- No | Posi- No | --- -—-
fre- fre- fre- fre- tion/mov tion/mov
quency quency quency quency ement ement
data data
- -—- -—- - | - - Acceler- | Yes | Acceler- | No | Starting | No | Starting No | -- - E
ation/de ation/de fre- fre- o
celera- celera- quency quency [)
tion rate tion rate g.
SPED Steady | Chang- | No | Output No | Output | --- | Output No | Output | --- | Output No | Output No | Output | No E-
(Contin- | speed | ing the method method method method method method method g
uous) PV 7
Stop- Yes | Direc- No | Direc- - Direc- No | Direc- -—- | Fre- No | Fre- No | Search/ | No o
ping tion tion tion tion quency quency return B
pulses specifi- specifi- specifi- specifi- or accel- or accel- %
cation cation cation cation era- era- (]
tion/dec tion/dece g
eleration leration 3
- - Target No | Target | Yes | Target No | Target Yes | Posi- No | Posi- No | - -—- §
fre- fre- fre- fre- tion/mov tion/mov 5
quency quency quency quency ement ement 2—
data data H
- - - - | - - Acceler- | No | Acceler- | Yes | Starting | No | Starting No | -- - g
ation/de ation/de fre- fre- 7
celera- celera- quency quency
tion rate tion rate
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Instruc Starting instruction (factor)
tion
being Pulse SPED (Inde- | SPED (Con- | ACC (Indepen- | ACC (Contin-
status | INI ) PLS2 IFEED ORG
exe- pendent) tinuous) dent) uous)
cuted
ACC ACC Chang- | No | Output No | Output | No | Output - Output No | Output - Output -—- Output | No
(Inde- (Inde- | ing the method method method method method method method
pen- pen- PV
dent) dent) Stop- Yes | Direc- No | Direc- | No | Direc- - Direc- No | Fre- Yes | Fre- No | Search/ | No
ping tion tion tion tion quency quency return
pulses specifi- specifi- specifi- specifi- or accel- or accel-
cation cation cation cation era- era-
tion/dec tion/dece
eleration leration
- -—- Target No | Target | No | Target Yes | Target No | Posi- Yes | Posi- No | -- -
fre- fre- fre- fre- tion/mov tion/mov
quency quency quency quency ement ement
data data
- - - - | - - Acceler- | Yes | Acceler- | No | Starting | --- Starting - - -
ation/de ation/de fre- fre-
celera- celera- quency quency
tion rate tion rate
Accel- | Chang- | No | Output No | Output | No | Output - Output No | Output - Output -—- Output | No
erat- ing the method method method method method method method
ing/de | PV
celer- | stop- Yes | Direc- No | Direc- No | Direc- - Direc- No | Fre- Yes | Fre- No | Search/ | No
ating | ping tion tion tion tion quency quency return
pulses specifi- specifi- specifi- specifi- or accel- or accel-
cation cation cation cation era- era-
tion/dec tion/dece
eleration leration
- - Target No | Target | No | Target Yes | Target X Posi- Yes | Posi- No | - -
fre- fre- fre- fre- tion/mov tion/mov
quency quency quency quency ement ement
data data
- - - | - - Acceler- | Yes | Acceler- | x Starting | --- Starting - - -
ation/de ation/de fre- fre-
celera- celera- quency quency
tion rate tion rate
ACC Steady | Chang- | No | Output No | Output | No | Output No | Output - Output - Output - Output | No
(Contin- | speed | ing the method method method method method method method
uous) PV
Stop- Yes | Direc- No | Direc- No | Direc- No | Direc- - Fre- Yes | Fre- No | Search/ | No
ping tion tion tion tion quency quency return
pulses specifi- specifi- specifi- specifi- or accel- or accel-
cation cation cation cation era- era-
tion/dec tion/dece
eleration leration
- - Target x | Target | No | Target No | Target Yes | Posi- Yes | Posi- No | -- -
fre- fre- fre- fre- tion/mov tion/mov
quency quency quency quency ement ement
data data
- - - - | - - Acceler- | No [ Acceler- | Yes | Starting | --- Starting -—- - -
ation/de ation/de fre- fre-
celera- celera- quency quency
tion rate tion rate
Accel- | Chang- | No | Output No | Output | No | Output No | Output - Output - Output - Output | No
erat- ing the method method method method method method method
ing/de | PV
celer- | stop- Yes | Direc- No | Direc- | No | Direc- No | Direc- -~ | Fre- Yes | Fre- No | Search/ | No
ating ping tion tion tion tion quency quency return
pulses specifi- specifi- specifi- specifi- or accel- or accel-
cation cation cation cation era- era-
tion/dec tion/dece
eleration leration
- - Target No | Target | No | Target No | Target Yes | Posi- Yes | Posi- No | - -
fre- fre- fre- fre- tion/mov tion/mov
quency quency quency quency ement ement
data data
- - - - | - - Acceler- | No [ Acceler- | Yes | Starting | --- Starting - - -
ation/de ation/de fre- fre-
celera- celera- quency quency
tion rate tion rate
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Instruc Starting instruction (factor)
go.n Pulse )
eing status | INI SPED (Inde- S.PED(Con- ACC (Indepen- | ACC (Contin- PLS2 \FEED ORG
exe- pendent) tinuous) dent) uous)
cuted
PLS2 Steady | Chang- | No | Output No | Output | No | Output -—- Output No | Output - Output - Output | No
speed | ing the method method method method method method method
PV
Stop- Yes | Direc- No | Direc- No | Direc- - Direc- No | Fre- Yes | Fre- No | Search/ | No
ping tion tion tion tion quency quency return
pulses specifi- specifi- specifi- specifi- or accel- or accel-
cation cation cation cation era- era-
tion/dec tion/dece
eleration leration
- - Target No | Target No | Target Yes | Target No | Posi- Yes | Posi- No | --- -—-
fre- fre- fre- fre- tion/mov tion/mov
quency quency quency quency ement ement
data data
- - - — | - - Acceler- | Yes | Acceler- | No | Starting | - Starting - - -
ation/de ation/de fre- fre-
celera- celera- quency quency
tion rate tion rate
Accel- | Chang- | No | Output No | Output | No | Output -—- Output No | Output -—- Output - Output | No
erat- ing the method method method method method method method
ing/de | PV
celer- | stop- Yes | Direc- No | Direc- No | Direc- - Direc- No | Fre- Yes | Fre- No | Search/ | No
ating ping tion tion tion tion quency quency return
pulses specifi- specifi- specifi- specifi- or accel- or accel- >
cation cation cation cation era- era- o
tion/dec tion/dece o
eleration leration g
- - Target No | Target No | Target Yes | Target No | Posi- Yes | Posi- No | -- - =2
fre- fre- fre- fre- tion/mov tion/mov g
quency quency quency quency ement ement g‘-
data data a
- - - - | - - Acceler- | Yes | Acceler- | No | Starting | -- Starting - - - =}
ation/de ation/de fre- fre- B
celera- celera- quency quency %
tion rate tion rate o
IFEED Steady | Chang- | No | Output No | Output | No | Output -- Output No | Output - Output - Output | No 9
speed | ingthe method method method method method method method E-
PV =2
Stop- Yes | Direc- No | Direc- No | Direc- - Direc- No | Fre- No | Fre- Yes | Search/ | No §
ping tion tion tion tion quency quency * return =2
pulses specifi- specifi- specifi- specifi- or accel- or accel- §
cation cation cation cation era- era- o
tion/dec tion/dece 4
eleration leration
-—- - Target No | Target No | Target No | Target No | Posi- No | Posi- No | --- -—-
fre- fre- fre- fre- tion/mov tion/mov
quency quency quency quency ement ement
data data
-—- - - - | - - Acceler- | No | Acceler- | No | Starting | -- Starting - -—- -—-
ation/de ation/de fre- fre-
celera- celera- quency quency
tion rate tion rate
Accel- | Chang- | No | Output No | Output | No | Output -—- Output No | Output - Output - Output | No
erat- ing the method method method method method method method
ingor | PV
decel- | stop- Yes | Direc- No | Direc- | No | Direc- - Direc- No | Fre- No | Fre- Yes | Search/ | No
erating | ping tion tion tion tion quency quency * return
pulses specifi- specifi- specifi- specifi- or accel- or accel-
cation cation cation cation era- era-
tion/dec tion/dece
eleration leration
- - Target No | Target | No | Target Yes | Target No | Posi- No | Posi- No | --- -
fre- fre- fre- fre- tion/mov tion/mov
quency quency quency quency ement ement
data data
- - - — | - - Acceler- | Yes | Acceler- | No | Starting | - Starting - - -
ation/de ation/de fre- fre-
celera- celera- quency quency
tion rate tion rate
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Instruc Starting instruction (factor)
tion
being Pulse SPED (Inde- | SPED (Con- | ACC (Indepen- | ACC (Contin-
status | INI ) PLS2 IFEED ORG
exe- pendent) tinuous) dent) uous)
cuted
ORG Steady | Chang- | No | Output No | Output | No | Output No | Output No | Output No | Output No | Output | No
speed | ing the method method method method method method method
PV
Stop- Yes | Direc- No | Direc- No | Direc- No | Direc- No | Fre- No | Fre- No | Search/ | No
ping tion tion tion tion quency quency return
pulses specifi- specifi- specifi- specifi- or accel- or accel-
cation cation cation cation era- era-
tion/dec tion/dece
eleration leration
- -—- Target No | Target | No | Target No | Target No | Posi- No | Posi- No | -- -
fre- fre- fre- fre- tion/mov tion/mov
quency quency quency quency ement ement
data data
- - - - | - - Acceler- | No | Acceler- | No | Starting | No | Starting No | -- -
ation/de ation/de fre- fre-
celera- celera- quency quency
tion rate tion rate
Accel- | Chang- | No | Output No | Output | No | Output No | Output No | Output No | Output No | Output | No
erat- ing the method method method method method method method
ing or PV
decel- | stop- Yes | Direc- No | Direc- No | Direc- No | Direc- No | Fre- No | Fre- No | Search/ | No
erating | ping tion tion tion tion quency quency return
pulses specifi- specifi- specifi- specifi- or accel- or accel-
cation cation cation cation era- era-
tion/dec tion/dece
eleration leration
- - Target No | Target | No | Target No | Target No | Posi- No | Posi- No | - -
fre- fre- fre- fre- tion/mov tion/mov
quency quency quency quency ement ement
data data
- - - | - - Acceler- | No | Acceler- | No | Starting | No | Starting No | -- -
ation/de ation/de fre- fre-
celera- celera- quency quency
tion rate tion rate
Yes: Can be executed., No: Instruction Error will occur. (Error Flag ON), ---: Ignored. (Instruction error won't occur.)

* Only possible for a target frequency of 0.
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A-3 Comparison to CJ1M Built-in I/O
Functions

Item

Specification/performance

CJ2M/CJ3M with Pulse 1/0 Module

CJ1M built-in /O

Normal inputs

Number of inputs

20 inputs (10 x 2 Pulse 1/0O Modules)

10 inputs

Input response time

ON response time: 8 ms max.
OFF response time: 8 ms max.

ON response time: 8 ms max.
OFF response time: 8 ms max.

Differ-
ences in
operation

Update timing for PLC
Setup

Update timing for input constants:
When power is turned ON

Update timing for input constants:
When operation is started

Normal outputs

Number of outputs

12 outputs (6 x 2 Pulse 1/0 Modules)

6 outputs

Output response time

ON response time: 0.1 ms max.
OFF response time: 0.1 ms max.

ON response time: 0.1 ms max.
OFF response time: 0.1 ms max.

Maximum switching
capacity

4.75 to 26.4 VDC
0.3 A/output; 1.8 A/Unit

4.75 to 26.4 VDC
0.3 A/output; 1.8 A/Unit

Output type Sinking (CJ2M-MD211) Sinking
Sourcing (CJ2M-MD212)
Quick-response Number of inputs 8 inputs (4 x 2 Pulse 1/0 Modules) 4 inputs
inputs Minimum pulse width | 30 us 30 us
Interrupt Inputs Number of inputs 8 inputs (4 x 2 Pulse 1/0 Modules) 4 inputs

Input response time

ON response time: 30 us max.
OFF response time: 150 ps max.

ON response time: 30 us max.
OFF response time: 150 ps max.

Interrupt modes

Direct Mode and Counter Mode

Direct Mode and Counter Mode

Software latching for
PVs of high-speed
counters and pulse
outputs when an inter-
rupt occurs

Supported.

Not supported.

Differ-
ences in
operation

Update method for
interrupt counter SV
(Counter Mode)

Updating interrupt counter SV in Auxil-
iary Area and then executing
MSKS(690) again to enable interrupts

Updating interrupt counter SV in Auxil-
iary Area

Update method for
interrupt counter PV
(Counter Mode)

INI(880) instruction

 INI(880) instruction

» Updating interrupt counter PV in Aux-
iliary Area

Update timing for
interrupt counter PV
(Counter Mode)

» Every cycle
* When count completion interrupt
occurs

» When PRV(881) instruction is exe-
cuted

» Once per count

* When PRV(881) instruction is exe-
cuted

Operation of interrupt
counters when inter-
rupts are disabled with
DI(693)

Counter operation continued, but inter-
rupt will not occur at count completion

Counter operation not continued.
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4 counters (2 x 2 Pulse 1/0O Modules)
Line driver: 50 kHz (x4)

24-VDC power supply pulse: 35 kHz
(>x4)

2 counters

Line driver: 50 kHz (x4)

24-\/DC power supply pulse: 30 kHz
(x4)

4 counters
Line driver: 100 kHz
24-VDC power supply pulse: 100 kHz

4 counters
Line driver: 100 kHz
24-VDC power supply pulse: 60 kHz

4 counters
Line driver: 100 kHz
24-\/DC power supply pulse: 100 kHz

2 counters
Line driver: 100 kHz
24-\/DC power supply pulse: 60 kHz

Target value comparison
Number of target values: 48

Range comparison
Number of ranges: 8 or 32
Interrupt task execution condition:
Entering or leaving range.

Target value comparison
Number of target values: 48

Range comparison
Number of ranges: 8
Interrupt task execution condition:
Entering range.

Linear mode or ring mode

Linear mode or ring mode

32 bits
(-2,147,483,648 to +2,147,483,647)
(0 to +4,294,967,295)

32 bits
(-2,147,483,648 to +2,147,483,647)
(0 to +4,294,967,295)

* PLC Setup (when power is turned
ON)

* When INI(880) instruction is executed

PLC Setup (when power is turned ON)

If high-frequency mode is selected and
the PV is changed or reset during a
sampling interval, the results of the
instruction will not be dependable and
the P_CY Flag will turn ON.

If high-frequency mode is selected and
the PV is changed or reset during a
sampling interval, the results of the
instruction will not be dependable.

If the new PV exceeds the ring counter
maximum value, the P_ER Flag will
turn ON when the instruction is exe-
cuted.

If the new PV exceeds the ring counter
maximum value, the instruction will be
ignored.
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Item

Specification/performance

CJ2M/CJ3M with Pulse 1/0 Module

CJ1M built-in /O

Pulse output

Number of control
axes

4 axes (2 x 2 Pulse 1/0O Modules)

2 axes

Pulse output method

CW/CCW or Pulse + direction

CW/CCW or Pulse + direction

Numeric range

32 bits
(-2,147,483,648 to +2,147,483,647)
(0 to +4,294,967,295)

32 bits
(-2,147,483,648 to +2,147,483,647)
(0 to +4,294,967,295)

Output frequency 1 pps to 100 kpps 1 pps to 100 kpps
Acceleration/decelera- | Trapezoidal (linear or S-curve) Trapezoidal (linear or S-curve)
tion control

Internal pulse control
frequency

1 or 4 ms (Set in the PLC Setup.)

4 ms

Defining the origin

Origin search with ORG(889) instruc-
tion
Changing PV with INI(880) instruction

Origin search with ORG(889) instruc-
tion
Changing PV with INI(880) instruction

Changing origin
search parameters

» PLC Setup (when power is turned
ON)
* When INI(880) instruction is executed

PLC Setup (when power is turned ON)

Interrupt feeding

+ Combining ACC(888) + PLS2(887)
instructions
» IFEED(892) instruction

Combining ACC(888) + PLS2(887)
instructions

Monitoring output fre-
quencies

Trend monitoring of output frequencies
with the data trace function of the CX-
Programmer

Reading output frequencies with
PRV(881) instruction

Differ-
ences in
operation

Actual output fre-

Integer division of 33.33 MHz

Integer division of 20 MHz

quency
Update timing for PLC | Update timing for origin detection Update timing for origin detection
Setup method: When power is turned ON method: When operation is started

Allocation of I/O termi-
nals

If not using the origin search is speci-
fied, unused terminals can be used for
other functions depending on the oper-
ation mode.

If not using the origin search is speci-
fied, unused terminals cannot be used
for other functions regardless of the
operation mode

PWM outputs

Number of outputs

4 outputs (2 x 2 Pulse I/O Modules)

2 outputs

Output frequency, duty
ratio

+ 0.1 to 6,553.5 Hz, 0% to 100%
+ 0.1 to 6,553.5 Hz, 0.0% to 100.0%
+ 1to 32,800 Hz, 0.0% to 100.0%

» 0.11t06,553.5 Hz, 0% to 100%
+ 0.11t06,553.5 Hz, 0.0% to 100.0%

QOutput accuracy

ON duty: +2%, -0%
For 1-kHz, 0.5 mA output

ON duty: +5%, -0%
For 1-kHz, 0.5 mA output

Differ-
ences in
operation

Actual output fre-

Integer division of 33.33 MHz

Integer division of 20 MHz

quency

Timing of stopping Output stopped immediately when Output stopped one pulse period after
output for INI(880) INI(880) instruction is executed. INI(880) instruction is executed.
instruction
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A-4 Smart FB Library

You can use the following SMART FB Library with the CJ2M/CJ3M.

The CJ1M supports a maximum of two axes, but the CJ2M/CJ3M supports up to four axes, so the
CP1H Smart FB Library is used. Refer to online help for the CX-Programmer for detailed specifications.

You can access the online help by selecting Help — Smart FB Library Reference from the CX-Pro-

grammer.
FB number FB name Function name Description
NCCP1HO010 _NCCP1HO010_MoveAbsolute_ REAL Absolute Movement Performs positioning with
Command (REAL) an absolute movement.
NCCP1HO11 _NCCP1HO011_MoveAbsolute_DINT Absolute Movement Performs positioning
Command (DINT) with an absolute move-
ment.
NCCP1HO020 _NCCP1H020_MoveRelative_ REAL Relative Movement Performs positioning
Command (REAL) with a relative move-
ment.
NCCP1HO021 _NCCP1H021_MoveRelative DINT Relative Movement Performs positioning
Command (DINT) with a relative move-
ment.
NCCP1HO030 _NCCP1HO030_MoveVelocity REAL Speed Control Controls the speed.
(REAL)
NCCP1H031 _NCCP1H031_MoveVelocity DINT Speed Control (DINT) | Controls the speed.
NCCP1HO050 _NCCP1H050_Home_REAL Origin Search (REAL) | Performs an origin
search operation to
establish the origin.
NCCP1HO051 _NCCP1HO051_Home_DINT Origin Search (DINT) | Performs an origin
search operation to
establish the origin.
NCCP1HO061 _NCCP1H061_Stop_REAL Deceleration Stop Decelerates an axis that
(REAL) is in operation to a stop.
NCCP1HO062 _NCCP1H062_Stop_DINT Deceleration Stop Decelerates an axis that
(DINT) is in operation to a stop.
NCCP1H110 _NCCP1H110_Movelnterrupt REAL Interrupt Feeding Performs interrupt feed-
(REAL) ing.
NCCP1H111 _NCCP1H111_Movelnterrupt_DINT Interrupt Feeding Performs interrupt feed-
(DINT) ing.
NCCP1H120 _NCCP1H120_MoveSequence Continuous Opera- Performs continuous
tion Command positioning.
NCCP1H130 _NCCP1H130_MoveTimeAbsolute_ REAL | Time-specified Abso- | Performs positioning
lute Movement Com- | with absolute movement
mand (REAL) in a specified time.
NCCP1H131 _NCCP1H131_MoveTimeAbsolute_DINT | Time-specified Abso- | Performs positioning
lute Movement Com- | with absolute movement
mand (DINT) in a specified time.
NCCP1H140 _NCCP1H140_MoveTimeRelative_REAL | Time-specified Rela- | Performs positioning
tive Movement Com- | with relative movement
mand (REAL) in a specified time.
NCCP1H141 _NCCP1H141_MoveTimeRelative_DINT | Time-specified Rela- | Performs positioning
tive Movement Com- | with relative movement
mand (DINT) in a specified time.
NCCP1H200 _NCCP1H200_ReadStatus Read Status Reads the output status.
NCCP1H204 _NCCP1H204_ReadActualPosition_REAL | Read Actual Position | Reads the present posi-

(REAL)

tion of the axis.
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FB number FB name Function name Description
NCCP1H205 _NCCP1H205_ReadActualPosition_DINT | Read Actual Position | Reads the present posi-
(DINT) tion of the axis.
NCCP1H610 _NCCP1H610_SetPosition_REAL Shift Position (REAL) | Changes the current
position.
NCCP1H611 _NCCP1H611_SetPosition_DINT Shift Position (DINT) | Changes the current
position.
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A-5 Performance Information

|-_l7| Precautions for Correct Use

The actual performance depends on a variety of factors that affect CPU Unit operation such as
the function's operating conditions, user program complexity, and cycle time. Use the perfor-
mance specifications as guidelines, not absolute values.

A-5-1 /0 Refreshing Time

The 1/O refresh time for each Pulse 1/0 Block is 10 ps.
When you calculate the cycle time, add the following value: 10 us x Number of mounted Blocks (two
blocks max.).

A-5-2 Interrupt Input Response Time

The interrupt response time is the time it takes between an OFF-to-ON signal (or ON-to-OFF signal for
down-differentiation) at the interrupt input terminal until the corresponding I/O interrupt task is actually
executed. The total response time is the sum of the hardware response time and software response
time.

Input f

Hardware interrupt response time

-y

Reading input ) .
terminal ———— Software interrupt response time
— !

Interrupt task execution

Interrupt input response time

Interrupt response time = Hardware interrupt response time + Software interrupt response time

I Hardware Interrupt Response Time

Edge direction Interrupt response time
Rising edge 30 us
Falling edge 150 ps

I Software Interrupt Response Time

Interrupt type Interrupt response time
Interrupt inputs in Direct 33 us min.
Mode
Interrupt inputs in Counter | 34 ps min.
Mode
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A-5-3 Interrupt Response Times for High-speed Counter Target Value
Comparison
The I/O response time is the time from when the last high-speed count signal turns ON until the inter-

rupt task is actually executed. The length of the interrupt response time for input interrupt tasks
depends on the total of the hardware interrupt response time and software interrupt response time.

3 A A 3 3 A 3

High-speed counter input

Counter PV 97 98 99 100 101 102 103
:4—»' Hardware interrupt response time

Reading input

(target value) Software interrupt response time

Interrupt task execution

A
y

Interrupt response time 1

* The above example is for a target value of 100.
Reading the input is shown in the above diagram only for when the counter PV reaches 100.

Interrupt response time = Hardware interrupt response time + Software interrupt response time

® Hardware Interrupt Response Time

Upward/downward differentiation Interrupt response time
OFF — ON 2us
ON — OFF 2us

® Software Interrupt Response Time

Interrupt response time ‘ 37 us min.

uoljeWLIOU| dOUBWLIOND] G-V

uosuedwo) enjep 1eb.e] Jejuno)

paads-ybiH Joj sawi] asuodsay 1dnusu| -G-y

CJ2M/CJ3M CPU Unit Pulse I/0 Module User’s Manual A-13



Appendices

A-5-4  Pulse Output Start Time

The pulse output start time is the time required from starting the execution of a pulse output instruction
until pulses are output externally. This time depends on the pulse output instruction that is used and
operation that is performed.

Instruction execution

Startup time
1

'—— !
' 1

Pulse output I |_| |_| |_| |_

Pulse output instruction Startup time
SPED(885), continuous 23 us
SPED(885), independent 24 us
ACC(888), continuous 31 us
ACC(888), independent, trapezoidal 33 us
ACC(888), independent, triangular 39 us
PLS2(887), trapezoidal 35us
PLS2(887), triangular 42 us
IFEED(892) 34 us

A-5-5 Response Times of Pulse Output Changes

The pulse output change response time is the time for any change made by executing an instruction
during pulse output to actually affect the pulse output operation.

Pulse output instruction Change response time
INI(880,) immediate stop 10 pus + 1 pulse output time
SPED(885), immediate stop 14 pus + 1 pulse output time
ACC(888), deceleration stop Between 1 and 2 pulse control cycles

PLS2(887), deceleration stop

SPED(885), speed change

ACC(888), speed change

PLS2(887), target position change in reverse
direction

PLS2(887), target position change in same
direction at same speed

PLS2(887), target position change in same
direction at different speed

Note: The pulse control cycle is set in the PLC Setup to either 1 ms or 4 ms.

Also, if pulses are being output at 250 Hz or less for a pulse control cycle setting of 4 ms or at 1 kHz or
less for a pulse control cycle setting of 1 ms, one control cycle will be the same as the current pulse out-
put cycle.

Example: The pulse output change response time at 100 Hz would be one control cycle (10 ms) mini-
mum and less than two control cycles (20 ms).
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Cat. No. W486-E1-03

Revision code
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