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

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

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

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

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

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

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

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

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

Note Indicates information of particular interest for efficient and convenient opera-
tion of the product.

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

  OMRON, 2002
All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form, or
by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written permission of
OMRON.

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

This manual describes the installation and operation of the built-in I/O supported by the CJ1M-CPU22
and CJ1M-CPU23 CPU Units and includes the sections described below.

Please read this manual carefully and be sure you understand the information provided before
attempting to install or operate the built-in I/O Be sure to read the precautions provided in the following
section.

Precautions provides general precautions for using the built-in I/O.

Section 1 describes the features and applications of the functions of the built-in I/O.

Section 2 provides an overview of the functions of built-in I/O.

Section 3 provides I/O specifications and wiring instructions for the built-in I/O.

Section 4 describes the allocation of words and bits for usage with the built-in I/O and PLC Setup set-
tings related to built-in I/O. 

Section 5  describes the application of built-in I/O in detail. 

Section 6 provides examples of programming built-in I/O

The Appendices provides a table shown which pulse control instructions can be used together, a table
of pulse control instruction support in other PLCs, and instruction execution times. 
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PRECAUTIONS

This section provides general precautions for using the CJ-series Programmable Controllers (PLCs) and related devices.

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

1 Intended Audience  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xii
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Intended Audience 1
1 Intended Audience
This manual is intended for the following personnel, who must also have
knowledge of electrical systems (an electrical engineer or the equivalent).

• Personnel in charge of installing FA systems.

• Personnel in charge of designing FA systems.

• Personnel in charge of managing FA systems and facilities.

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

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

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

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

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

3 Safety Precautions

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

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

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

!WARNING Do not touch the Power Supply Unit while power is being supplied or immedi-
ately after power has been turned OFF. Doing so may result in electric shock. 
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Safety Precautions 3
!WARNING 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 PLC or another external factor
affecting the PLC operation. Not doing so may result in serious accidents. 

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

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

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

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

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

!Caution 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.

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

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

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

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



Operating Environment Precautions 4
4 Operating Environment Precautions

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

• Locations subject to direct sunlight.

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

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

• Locations subject to corrosive or flammable gases.

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

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

• Locations subject to direct shock or vibration.

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

• Locations subject to static electricity or other forms of noise.

• Locations subject to strong electromagnetic fields.

• Locations subject to possible exposure to radioactivity.

• Locations close to power supplies or power lines.

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

5 Application Precautions
Observe the following precautions when using the PLC System.

• You must use the CX-Programmer (programming software that runs on
Windows) if you need to program more than one cyclic task. A Program-
ming Console can be used to program only one cyclic task plus interrupt
tasks. A Programming Console can, however, be used to edit multitask
programs originally created with the CX-Programmer.

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

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

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

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

• Mounting or dismounting Power Supply Units, I/O Units, CPU Units, or
any other Units.
xiv



Application Precautions 5
• Assembling the Units.

• Setting DIP switches or rotary switches.

• Connecting cables or wiring the system.

• Connecting or disconnecting the connectors.

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

• A CJ-series CPU Unit is shipped with the battery installed and the time
already set on the internal clock. It is not necessary to clear memory or
set the clock before application, as it is for the CS-series CPU Units. 

• The user program and parameter area data in CJ1-H and CJ1M CPU
Units is backed up in the built-in flash memory. The BKUP indicator will
light on the front of the CPU Unit when the backup operation 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.

• If, when using a CJ1M CPU Unit, the PLC Setup is set to specify using the
mode set on the Programming Console and a Programming Console is
not connected, the CPU Unit will start in RUN mode. This is the default
setting in the PLC Setup. (A CS1 CPU Unit will start in PROGRAM mode
under the same conditions.)

• 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.

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

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

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

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

• If the I/O 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
xv



Application Precautions 5
with the FALS(007) instruction, all outputs from Output Unit will be turned
OFF and only the internal output status will be maintained.)

• The contents of the DM, EM, and HR Areas in the CPU Unit are backed
up by a Battery. If the Battery voltage drops, this data may be lost. Provide
countermeasures in the program using the Battery Error Flag (A40204) to
re-initialize data or take other actions if the Battery voltage drops.

• Do not turn OFF the power supply to the PLC when data is being trans-
ferred. In particular, do not turn OFF the power supply when reading or
writing a Memory Card. Also, do not remove the Memory Card when the
BUSY indicator is lit. 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.
The Memory Card may become unusable if the power supply is turned
OFF or the Card is removed while data is being transferred.

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

• Changing the operating mode of the PLC.

• Force-setting/force-resetting any bit in memory.

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

• Install external safety measures against short-circuiting such as circuit
breakers in external wiring. Insufficient safety measures against short-cir-
cuiting may result in burning.

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

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

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

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

• Wire all connections correctly.

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

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

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

• Remove the label after the completion of wiring to ensure proper heat dis-
sipation. Leaving the label attached may result in malfunction.

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

• Do not apply voltages to the Input Units in excess of the rated input volt-
age. Excess voltages may result in burning.
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Application Precautions 5
• Do not apply voltages or connect loads to the Output Units in excess of
the maximum switching capacity. Excess voltage or loads may result in
burning.

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

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

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

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

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

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

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

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

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

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

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

• Do not short the battery terminals or charge, disassemble, heat, or incin-
erate the battery. Do not subject the battery to strong shocks. Doing any
of these may result in leakage, rupture, heat generation, 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 batteries be replaced only by experienced tech-
nicians. Do not allow unqualified persons to replace batteries.

• After connecting Power Supply Units, CPU Units, I/O Units, Special I/O
Units, or CPU Bus Units together, secure the Units by sliding the sliders at
the top and bottom of the Units until they click into place. Correct opera-
tion may not be possible if the Units are not securely properly. Be sure to
attach the end cover provided with the CPU Unit to the rightmost Unit. CJ-
series PLCs will not operate properly if the end cover is not attached.

• Incorrect data link table or parameter settings may cause unexpected
operation. Even when the data link table and parameters have been set
correctly, do not start or stop the data link before verifying that it is safe to
do so.
xvii



Conformance to EC Directives 6
• CPU Bus Units will be reset when the routing table is transferred from a
Programming Device to the PLC. (The Units are reset to ensure that the
new routing table data is read and enabled.) Do not transfer the routing
table before verifying that it is safe to do so, i.e., it is safe for the CPU Bus
Units to be reset.

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

6 Conformance to EC Directives

6-1 Applicable Directives
• EMC Directives

• Low Voltage Directive

6-2 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 conform to the
standards in the system used by the customer, however, must be checked by
the customer.

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

Note Applicable EMC (Electromagnetic Compatibility) standards are as follows:

EMS (Electromagnetic Susceptibility): EN61000-6-2
EMI (Electromagnetic Interference): EN50081-2

(Radiated emission: 10-m regulations)

Low Voltage Directive
Always ensure that devices operating at voltages of 50 to 1,000 V AC and 75
to 1,500 V DC meet the required safety standards for the PLC (EN61131-2).

6-3 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:

1,2,3... 1. The CJ-series PLC must be installed within a control panel.

2. You must use reinforced insulation or double insulation for the DC power
supplies used for the communications power supply and I/O power sup-
plies.

3. CJ-series PLCs complying with EC Directives also conform to the Com-
mon Emission Standard (EN50081-2). 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 equip-
ment complies with EC Directives. 
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Conformance to EC Directives 6
6-4 Relay Output Noise Reduction Methods
The CJ-series PLCs conforms to the Common Emission Standards
(EN50081-2) of the EMC Directives. However, noise generated by relay out-
put switching may not satisfy these Standards. In such a case, a noise filter
must be connected to the load side or other appropriate countermeasures
must be provided external to the PLC.

Countermeasures taken to satisfy the standards vary depending on the
devices on the load side, wiring, configuration of machines, etc. Following are
examples of countermeasures for reducing the generated noise.

Countermeasures
(Refer to EN50081-2 for more details.)

Countermeasures are not required if the frequency of load switching for the
whole system with the PLC included is less than 5 times per minute.

Countermeasures are required if the frequency of load switching for the whole
system with the PLC included is more than 5 times per minute.

Countermeasure Examples
When switching an inductive load, connect an surge protector, diodes, etc., in
parallel with the load or contact as shown below.

Circuit Current Characteristic Required element

AC DC

Yes Yes If the load is a relay or solenoid, there is 
a time lag between the moment the cir-
cuit is opened and the moment the load 
is reset.

If the supply voltage is 24 or 48 V, insert 
the surge protector in parallel with the 
load. If the supply voltage is 100 to 
200 V, insert the surge protector 
between the contacts.

The capacitance of the capacitor must 
be 1 to 0.5 µF per contact current of 
1 A and resistance of the resistor must 
be 0.5 to 1 Ω per contact voltage of 1 V. 
These values, however, vary with the 
load and the characteristics of the 
relay. Decide these values from experi-
ments, and take into consideration that 
the capacitance suppresses spark dis-
charge when the contacts are sepa-
rated and the resistance limits the 
current that flows into the load when 
the circuit is closed again.

The dielectric strength of the capacitor 
must be 200 to 300 V. If the circuit is an 
AC circuit, use a capacitor with no 
polarity.

C

R

Power 
supply

Inductive load
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Conformance to EC Directives 6
When switching a load with a high inrush current such as an incandescent
lamp, suppress the inrush current as shown below.

No Yes The diode connected in parallel with 
the load changes energy accumulated 
by the coil into a current, which then 
flows into the coil so that the current will 
be converted into Joule heat by the 
resistance of the inductive load.

This time lag, between the moment the 
circuit is opened and the moment the 
load is reset, caused by this method is 
longer than that caused by the CR 
method.

The reversed dielectric strength value 
of the diode must be at least 10 times 
as large as the circuit voltage value. 
The forward current of the diode must 
be the same as or larger than the load 
current.

The reversed dielectric strength value 
of the diode may be two to three times 
larger than the supply voltage if the 
surge protector is applied to electronic 
circuits with low circuit voltages.

Yes Yes The varistor method prevents the impo-
sition of high voltage between the con-
tacts by using the constant voltage 
characteristic of the varistor. There is 
time lag between the moment the cir-
cuit is opened and the moment the load 
is reset.

If the supply voltage is 24 or 48 V, insert 
the varistor in parallel with the load. If 
the supply voltage is 100 to 200 V, 
insert the varistor between the con-
tacts.

---

Circuit Current Characteristic Required element

AC DC

Power 
supply

Inductive load

Power 
supply

Inductive load

OUT

R

COM

L

+

Providing about 1/3rd of the rated current 
to an incandenscent light bulb.

Countermeasure 

OUT
R

COM

L

+

Countermeasure 2

Using a limiting resistor
xx



SECTION 1
Features

This section describes the features and applications of the functions of the built-in I/O.
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Features Section 1-1
1-1 Features

1-1-1 Built-in I/O Functions
The CJ1M CPU Units are high-speed, advanced, micro-sized PLCs equipped
with built-in I/O. The built-in I/O have the following features.

General-purpose I/O

Immediate Refreshing The CPU Unit’s built-in inputs and outputs can be used as general-purpose
inputs and outputs. In particular, immediate I/O refreshing can be performed
on the I/O in the middle of a PLC cycle when a relevant instruction is exe-
cuted.

Stabilizing Input Filter 
Function

The input time constant for the CPU Unit’s 10 built-in inputs can be set to 0 ms
(no filter), 0.5 ms, 1 ms, 2 ms, 4 ms, 8 ms, 16 ms, or 32 ms. Chattering and
the effects of external noise can be reduced by increasing the input time con-
stant.

Interrupt Inputs

High-speed Interrupt Input 
Processing

The CPU Unit’s 10 built-in inputs can be used for high-speed processing as
regular interrupt inputs in direct mode or interrupt inputs in counter mode. An
interrupt task can be started at the interrupt input’s rising or falling edge (up or
down differentiation.) In counter mode, the interrupt task can be started when
the input count reaches the set value (up-differentiated or down-differentiated
transitions.) 

High-speed Counters

High-speed Counter 
Function

A rotary encoder can be connected to a built-in input to accept high-speed
counter inputs.

Trigger Interrupts at a 
Target Value or in a 
Specified Range

Interrupts can be triggered when the high-speed counter’s PV matches a tar-
get value or is within a specified range.

Measure the Frequency of 
High-speed Counter 
Inputs

The PRV(887) instruction can be used to measure the input pulse frequency
(one input only.)

Maintain or Refresh 
(Selectable) High-speed 
Counter PVs

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

Pulse Outputs
Fixed duty ratio pulses can be output from the CPU Unit's built-in outputs to
perform positioning or speed control with a servo driver that accepts pulse
inputs.

CW/CCW Pulse Outputs or 
Pulse + Direction Outputs

The pulse output mode can be set to match the motor driver's pulse input
specifications.

Automatic Direction 
Selection for Easy 
Positioning with Absolute 
Coordinates

When operating in absolute coordinates (origin defined or PV changed with
the INI(880) instruction), the CW/CCW direction will be selected automatically
when the pulse output instruction is executed. (The CW/CCW direction is
selected by determining whether the number of pulses specified in the
instruction is greater than or less than the pulse output PV.)
2



Features Section 1-1
Triangular Control Triangular control (trapezoidal control without a constant-speed plateau) will
be performed during positioning executed by an ACC(888) instruction (inde-
pendent) or PLS2(887) instruction if the number of output pulses required for
acceleration/deceleration exceeds the specified target pulse Output Amount.
(The number of pulses required for acceleration/deceleration equals the time
required to reach the target frequency x the target frequency.)

Previously, an error would have occurred under these conditions and the
instruction would not have been executed.

Change Target Position 
During Positioning 
(Multiple Start)

When positioning was started with a PULSE OUTPUT (PLS2(887)) instruc-
tion and the positioning operation is still in progress, another PLS2(887)
instruction can be executed to change the target position, target speed, accel-
eration rate, and deceleration rate.

Switch from Speed 
Control to Positioning 
(Fixed Distance Feed 
Interrupt)

A PLS2(887) instruction can be executed during a speed control operation to
change to positioning mode. This feature allows a fixed distance feed interrupt
(moving a specified amount) to be executed when specific conditions occur.

Change Target Speed and 
Acceleration/Deceleration 
Rate during Acceleration 
or Deceleration

When trapezoidal acceleration/deceleration is being executed according to a
pulse output instruction (speed control or positioning), the target speed and
acceleration/deceleration rate can be changed during acceleration or deceler-
ation.

Use Variable Duty Ratio 
Pulse Outputs for 
Lighting, Power Control, 
Etc.

The PULSE WITH VARIABLE DUTY RATIO instruction (PWM(891)) can be
used to output variable duty ratio pulses from the CPU Unit’s built-in outputs
for applications such as lighting and power control.

Origin Search

Use a Single Instruction 
for Origin Search and 
Origin Return Operations

A precise origin search can be executed with one instruction that uses various
I/O signals, such as the Origin Proximity Input Signal, Origin Input Signal,
Positioning Completed Signal, and Error Counter Reset Output.

Also, an origin return operation can be performed to move directly to the
established origin.

Quick-response Inputs

Receive Input Signals 
Shorter than the Cycle 
Time

With quick-response inputs, inputs to the CPU Unit’s built-in inputs (4 inputs
max.) with an input signal width as short as 30 µs can be received reliably
regardless of the cycle time.
3



Features Section 1-1
1-1-2 Configuration of the Built-in I/O Functions

Built-in I/O Functions Built-in Input Functions

Any function can be selected in 
the PLC Setup.

General-purpose inputs 2/3, inter-
rupt inputs 2/3, and quick-re-
sponse inputs 2/3 cannot be used 
if high-speed counters 0 and 1 
are being used with the phase-Z 
signal input as the reset signal.

Built-in Output Functions

Any function can be selected with 
the ladder instructions.

General-purpose outputs 4 and 5 
and variable duty ratio (PWM) out-
puts 0 and 1 cannot be used if the 
origin search function is being 
used with pulse outputs 0 and 1.

Origin Functions

General-purpose Inputs

10 inputs 
Allocated bits 00 to 09 of CIO 2960. 
Immediate refreshing is supported.

Interrupt Inputs

4 inputs (Interrupt inputs 0 to 3) 
Allocated bits 00 to 03 of CIO 2960.

High-speed Counters

2 inputs (high-speed counters 0 and 1) 
Allocated bits 08, 09, and 03 of CIO 2960. 
Allocated bits 06, 07, and 02 of CIO 2960. 
  •  Differential phase pulse inputs: 30 kHz 
  •  Pulse plus direction inputs: 60 kHz 
  •  Up/down pulse inputs: 60 kHz 
  •  Increment pulse inputs: 60 kHz 

•  Count start/stop (gate function) 
•  Frequency measurement function (High-
speed counter 0 only) 

Quick-response Inputs

4 inputs 
Allocated bits 00 to 03 of CIO 2960. 
Minimum input signal width: 30 µs

General-purpose Outputs

6 outputs 
Allocated bits 00 to 05 of CIO 2961. 
Immediate refreshing is supported.

Pulse Outputs

2 outputs (pulse outputs 0 and 1) 
Allocated bits 00, 01, 02, and 03 of 
CIO 2961. 
Select  "CW/CCW pulse output" or 
"Pulse plus direction output". (The 
same method must be used for 
pulses 0 and 1.) 
•  Pulse output without 
acceleration/deceleration: 1 Hz to 
100  kHz 
•  Pulse output with trapezoidal 
acceleration/deceleration: 1 Hz to 
100 kHz 

Variable Duty Ratio Pulse 
Outputs (PWM Outputs)

2 outputs 
Allocated bits 04 and 05 of CIO 2961. 
Variable duty ratio pulse outputs 

Origin Search

Bits 04 and 05 of CIO 2961 are used as Error Counter Reset 
Outputs (modes 1 and 2 only.) 
CIO 2960 is used for inputs related to the origin search operation. 
•  Bits 00 and 02 of CIO 2960 are used as the Origin Inputs. 
•  Bits 01 and 03 of CIO 2960 are used as the Origin Origin Inputs. 
•  Bits 04 and 05 of CIO 2960 are used as the Positioning 
Completed Inputs (mode 2 only.)

Origin Return

Execute the ORG(889) instruction to 
return to the origin from any position.

Interrupt Inputs (Direct Mode)

Interrupt tasks 140 to 143 are controlled 
by bits 00 to 03 of CIO 2960. The 
interrupt tasks can be set to start on the 
rising or falling edge of the control bits 
(up or down differentiation.) 
Response time: 0.3 ms

Interrupt Inputs (Counter Mode)

The incrementing or decrementing counters 
in bits 00 to 03 of CIO 2960 are used to 
control interrupt tasks 140 to 143. 
Response frequency: 1 kHz max.

No Interrupts

High-speed Counter Interrupts

•  Target value comparison interrupt 
•  Range comparison interrupt 
Note 1: When pulse output 0 or the origin 
search function is being used, it is not possible 
to use general-purpose inputs 0 and 1, 
interrupt inputs 0 and 1, quick-response inputs 
0 and 1, or high-speed counter 0. 
Note 2: When pulse output 1 or the origin 
search function is being used, it is not possible 
to use general-purpose inputs 2 and 3, 
interrupt inputs 2 and 3, quick-response inputs 
2 and 3, or high-speed counters 0 and 1. 

•  Duty ratio 0% to 100%
•  Frequency 0.1 Hz to 1 kHz
4



Functions Listed by Purpose Section 1-2
1-2 Functions Listed by Purpose

1-2-1 High-speed Processing
Purpose I/O used Function Description

Execute a special process very 
quickly when the correspond-
ing input goes ON (up differen-
tiation) or OFF (down 
differentiation).

(For example, operating a cut-
ter when an interrupt input is 
received from a Proximity Sen-
sor or Photoelectric Sensor.)

Built-in 
Inputs

Interrupt inputs 
0 to 3

Interrupt inputs 
(Direct mode)

Executes an interrupt task at the rising or 
falling edge of the corresponding built-in 
input (CIO 2960 bits 00 to 03).
Use the MSKS(690) instruction to specify 
up or down differentiation and unmask the 
interrupt.

Count the input signals and 
execute a special process very 
quickly when the count 
reaches the preset value.

(For example, stopping the 
supply feed when a preset 
number of workpieces have 
passed through the system.)

Built-in 
Inputs

Interrupt inputs 
0 to 3

Interrupt inputs 
(Counter mode)

Decrements the PV for each rising or fall-
ing edge signal at the built-in input 
(CIO 296 bits 00 to 03) and executes the 
corresponding interrupt task when the 
count reaches 0. (The counter can also be 
set to increment up to a preset SV.)
Use the MSKS(690) instruction to refresh 
the counter mode SV and unmask the 
interrupt.

Execute a special process at a 
preset count value.
(For example, cutting material 
very precisely at a given 
length.)

Built-in 
Inputs

High-speed 
counters 0 and 
1

High-speed 
counter inter-
rupt (Target 
value compari-
son)

Executes an interrupt task when the high-
speed counter’s PV matches a target 
value in the registered table.

Use the CTBL(882) or INI(880) instruction 
to start target value comparison. 

Execute a special process 
when the count is within a pre-
set range.

(For example, sorting material 
very quickly when it is within a 
given length range.)

Built-in 
Inputs

High-speed 
counters 0 and 
1

High-speed 
counter inter-
rupt (Range 
comparison)

Executes an interrupt task when the high-
speed counter’s PV is within a certain 
range in the registered table.

Use the CTBL(882) or INI(880) instruction 
to start range comparison.

Reliably read pulses with an 
ON time shorter than the cycle 
time, such as inputs from a 
photomicrosensor.

Built-in 
Inputs

Quick-response 
inputs 0 to 3

Quick-response 
inputs

Reads pulses with an ON time shorter 
than the cycle time (as short as 30 µs) and 
keeps the corresponding bit in I/O memory 
ON for one cycle.
Use the PLC Setup to enable the quick-
response function for a built-in input 
(CIO 2960 bits 0 to 3).
5
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1-2-2 Controlling Pulse Outputs
Purpose I/O used Function Description

Perform simple posi-
tioning by outputting 
pulses to a motor driver 
that accepts pulse-train 
inputs.

Built-in 
Outputs

Pulse out-
puts 0 and 
1

Pulse output functions
• Single-phase pulse 

output without accel-
eration/deceleration
Controlled by SPED.

• Single-phase pulse 
output with accelera-
tion/deceleration 
(equal acceleration 
and deceleration 
rates for trapezoidal 
form)
Controlled by ACC.

• Single-phase pulse 
output with trapezoi-
dal for (Supports a 
startup frequency 
and different acceler-
ation /deceleration 
rates.)
Controlled by 
PLS2(887).

The built-in outputs (bits 00 to 03 of 
CIO 2961) can be used as pulse outputs 0 
and 1.

Target frequency: 0 Hz to 100 kHz
Duty ratio: 50%
The pulse output mode can be set to 
CW/CCW pulse control or Pulse plus direc-
tion control, but the same output mode must 
be used for pulse outputs 0 and 1.

Note The PV for pulse output 0 is stored in 
A276 and A277. The PV for pulse 
output 1 is stored in A278 and A279.

Perform origin search 
and origin return opera-
tions.

Built-in 
Outputs

Pulse out-
puts 0 and 
1

Origin functions (Origin 
search and origin 
return)

Origin search and origin return operations 
can be executed through pulse outputs.
• Origin search:

To start the origin search, set the PLC
Setup to enable the origin search opera-
tion, set the various origin search parame-
ters, and execute the ORIGIN SEARCH
instruction (ORG(889)). The Unit will
determine the location of the origin based
on the Origin Proximity Input Signal and
Origin Input Signal. The coordinates of the
pulse output's PV will automatically be set
as the absolute coordinates.

• Origin return:
To return to the predetermined origin, set
the various origin return parameters and
execute the ORIGIN SEARCH instruction
(ORG(889)).

Change the target posi-
tion during positioning.
(For example, perform 
an emergency avoid 
operation with the Multi-
ple Start feature.)

Built-in 
Outputs

Pulse out-
puts 0 and 
1

Positioning with the 
PLS2(887) instruction

When a positioning operation started with 
the PULSE OUTPUT (PLS2(887)) instruction 
is in progress, another PLS2(887) instruction 
can be executed to change the target posi-
tion, target speed, acceleration rate, and 
deceleration rate.

Change speed in steps 
(polyline approxima-
tion) during speed con-
trol.

Built-in 
Outputs

Pulse out-
puts 0 and 
1

Use the ACC(888) 
instruction (continuous) 
to change the accelera-
tion rate or decelera-
tion rate.

When a speed control operation started with 
the ACC(888) instruction (continuous) is in 
progress, another ACC(888) instruction (con-
tinuous) can be executed to change the 
acceleration rate or deceleration rate.

Change speed in steps 
(polyline approxima-
tion) during positioning.

Built-in 
Outputs

Pulse out-
puts 0 and 
1

Use the ACC(888) 
instruction (indepen-
dent) or PLS2(887) to 
change the acceleration 
rate or deceleration 
rate.

When a positioning operation started with 
the ACC(888) instruction (independent) or 
PLS2(887) instruction is in progress, another 
ACC(888) (independent) or PLS2(887) 
instruction can be executed to change the 
acceleration rate or deceleration rate.
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Perform fixed distance 
feed interrupt.

Built-in 
Outputs

Pulse out-
puts 0 and 
1

Execute positioning 
with the PLS2(887) 
instruction during an 
operation started with 
SPED(885) (continu-
ous) or ACC(888) (con-
tinuous). 

When a speed control operation started with 
the SPED(885) instruction (continuous) or 
ACC(888) instruction (continuous) is in 
progress, the PLS2(887) instruction can be 
executed to switch to positioning, output a 
fixed number of pulses, and stop. 

After determining the 
origin, perform position-
ing simply in absolute 
coordinates without 
regard to the direction 
of the current position 
or target position.

Built-in 
Outputs

Pulse out-
puts 0 and 
1

The positioning direc-
tion is selected auto-
matically in the absolute 
coordinate system. 

When operating in absolute coordinates 
(with the origin determined or INI(880) 
instruction executed to change the PV), the 
CW or CCW direction is selected automati-
cally based on the relationship between the 
pulse output PV and the pulse Output 
Amount specified when the pulse output 
instruction is executed.

Perform triangular con-
trol.

Built-in 
Outputs

Pulse out-
puts 0 and 
1

Positioning with the 
ACC(888) instruction 
(independent) or 
PLS2(887) instruction.

When a positioning operation started with 
the ACC(888) instruction (independent) or 
PLS2(887) instruction is in progress, triangu-
lar control (trapezoidal control without the 
constant-speed plateau) will be performed if 
the number of output pulses required for 
acceleration/deceleration exceeds the speci-
fied target pulse Output Amount.
(The number of pulses required for accelera-
tion/deceleration equals the time required to 
reach the target frequency x the target fre-
quency.) 

Use variable duty ratio 
outputs for time-propor-
tional temperature con-
trol.

Built-in 
Outputs

PWM(891) 
outputs 0 
and 1

Control with analog 
inputs and the variable 
duty ratio pulse output 
function (PWM(891))

Two of the built-in outputs (bits 04 and 05 of 
CIO 2961) can be used as PWM(891) out-
puts 0 and 1 by executing the PWM(891) 
instruction. 

Purpose I/O used Function Description
7
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1-2-3 Receiving Pulse Inputs
Purpose I/O 

used
Function Description

Receive incremental rotary encoder inputs to calculate length or position.

• Counting at low-
speed frequen-
cies (1 kHz max.)

Built-in 
Inputs

Interrupt inputs 
0 to 3

Interrupt inputs (Counter 
mode)
Max. count frequency of 
1 kHz (single-phase 
pulses only) in increment 
mode or decrement mode

Built-in inputs (bits 00 to 03 of 
CIO 2960) can be used as counter 
inputs.

The interrupt inputs must be set to 
counter mode.
The PVs for interrupt inputs 0 through 3 
are stored in A536 through A539, 
respectively.

• Counting at high-
speed frequen-
cies (30 kHz or
60 kHz max.)

Built-in 
Inputs

High-speed 
counters 0 and 
1

High-speed counter func-
tions
• Differential phase input

(4x multiplication)
30 kHz (50 kHz)

• Pulse + direction input
60 kHz (100 kHz)

• Up/down pulse input
60 kHz (100 kHz)

• Increment input
60 kHz (100 kHz)

Note The figures in 
parentheses are 
for line driver 
inputs.

Built-in inputs (bits 02, 03, and 06 to 09 
of CIO 2960) can be used as high-
speed counter inputs.
The PV for high-speed counter 0 is 
stored in A270 and A271. The PV for 
high-speed counter 1 is stored in A272 
and A273.

The counters can be operated in ring 
mode or linear mode.

Measure a workpiece's 
length or position.
(Start counting when a 
certain condition is 
established or pause 
counting when a certain 
condition is estab-
lished.)

Built-in 
Inputs

High-speed 
counters 0 and 
1

High-speed Counter Gate 
Bits (bits A53102 and 
A53103) 

The high-speed counter can be started 
or stopped (PV held) from the Unit's pro-
gram by turning ON/OFF the High-
speed Counter Gate Bits (bits A53102 
and A53103) when the desired condi-
tions are met. 

Measure a workpiece's 
speed from its position 
data (frequency mea-
surement.)

Built-in 
Inputs

High-speed 
counter 0

PRV(881) (HIGH-SPEED 
COUNTER PV READ) 
instruction

The PRV(881) instruction can be used 
to measure the pulse frequency.
• Range with differential phase inputs:

0 to 50 kHz
• Range with all other input modes:

0 to 100 kHz
8



Functions Listed by Purpose Section 1-2
1-2-4 Comparison with CJ1W-NC Pulse Outputs
Item CJ1M CJ1W-NC Position Control Unit

Control method Controlled with the ladder program’s Pulse 
Output instructions (SPED(885), ACC(888), 
and PLS2(887)).

Controlled with the Start Command Bit (Rel-
ative Movement Command Bit or Absolute 
Movement Command Bit). 

Changing the speed during 
positioning

When the SPED(885) instruction (indepen-
dent), ACC(888) instruction (independent), 
or PLS2(887) instruction is in progress, 
each instruction can be executed again to 
change the speed. 

Override

Changing the speed during 
speed control

When the SPED(885) instruction (continu-
ous) or ACC(888) instruction (continuous) is 
in progress, each instruction can be exe-
cuted again to change the speed. 

Override

Jog operation External inputs can be used in the ladder 
program to start and stop operation with the 
ACC(888) instruction (continuous) and 
SPED(885) instruction (continuous).

Controlled with the Jog Start Bit, Jog Stop 
Bit, and Direction Specification Bit.

Origin search Controlled with the ladder program’s 
ORG(889) instruction.

Performed with the Origin Search Bit.

Origin return Controlled with the ladder program’s 
ORG(889) instruction.

Performed with the Origin Return Bit.

Teaching Not supported. Performed with the Teaching Start Bit.

Fixed distance feed interrupt
(Continuous output with posi-
tioning)

Execute positioning with the PLS2(887) 
instruction during a speed control operation 
started with SPED(885) (continuous) or 
ACC(888) (continuous).

Performed with the Fixed Distance Feed 
Interrupt Start Bit.

Change the target position 
during positioning.
(Multiple Start)

When a PLS2(887) instruction is being exe-
cuted, another PLS2(887) instruction can 
be started.

Performed with the Start Command Bit (Rel-
ative Movement Command Bit or Absolute 
Movement Command Bit) during direct 
operation.

Decelerate to a stop during 
positioning.

Execute an ACC(888) (independent) 
instruction during a positioning operation 
started with ACC(888) (independent) or 
PLS2(887).

Performed with the Decelerate to Stop Bit.

Decelerate to a stop during 
speed control.

Execute an ACC(888) (continuous) instruc-
tion during a speed control operation 
started with SPED(885) (continuous) or 
ACC(888) (continuous).

Performed with the Decelerate to Stop Bit.

External 
I/O

Origin Input Sig-
nal

A built-in input is used. Input through the Position Control Unit’s 
input terminal.

Origin Proximity 
Input Signal

A built-in input is used. Input through the Position Control Unit’s 
input terminal.

Positioning Com-
pleted Signal

A built-in input is used. Input through the Position Control Unit’s 
input terminal.

Error Counter 
Reset Output

A built-in output is used. Output through the Position Control Unit’s 
output terminal.

CW/CCW Limit 
Input

A separate Input Unit is used and an Auxil-
iary Area bit is controlled from the program.

Input through the Position Control Unit’s 
input terminal.
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SECTION 2
Overview

This section provides an overview of the functions of built-in I/O.
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Allocations for Built-in CPU Unit Inputs Section 2-1
2-1 Allocations for Built-in CPU Unit Inputs
Select 1) General-purpose inputs, 2) Interrupt inputs, 3) Quick-response
inputs, or 4) High-speed counters with the PLC Setup. Inputs IN0 to IN3 can
each be set to 1) General-purpose inputs, 2) Interrupt inputs, or 3) Quick-
response inputs with the input operation settings. The listed inputs can be set
for high speed counter operation with the high-speed counter operation set-
tings. If an input is set for both input operation and high-speed counter opera-
tion, the high-speed counter operation setting will override the input operation
setting.

Note 1. General-purpose inputs 8 and 9 cannot be used when high-speed counter
input 0 is being used. Also, general-purpose input 3, interrupt input 3, and
quick-response input 3 cannot be used when high-speed counter 0 is be-
ing reset by the phase-Z signal.

General-purpose inputs 6 and 7 cannot be used when high-speed counter
input 1 is being used. Also, general-purpose input 2, interrupt input 2, and
quick-response input 2 cannot be used when high-speed counter 1 is be-
ing reset by the phase-Z signal.

2. Inputs IN0, IN1, and IN4 are used for the origin search function when the
origin search function for pulse output 0 is enabled in the PLC Setup. In-

PLC Setup The functions of IN0 to IN3 are set 
with the input operation setting.

High-speed counter 
operation setting

Pulse output’s 
origin search 

function enabled

Priority of 
PLC Setup 

settings

Address Code 1) General-
purpose 
inputs

2) Interrupt 
inputs

3) Quick-
response 

inputs

4) High-speed 
counters

Inputs for origin 
search

CIO 
2960

Bit 
00

IN0 General-pur-
pose input 0

Interrupt 
input 0

Quick-
response 
input 0

Origin search 0 
(Origin Input Sig-
nal)

Origin search 
enable set-
ting > Input 
operation set-
tings

Bit 
01

IN1 General-pur-
pose input 1

Interrupt 
input 1

Quick-
response 
input 1

Origin search 0 
(Origin Proximity 
Input Signal)

Bit 
02

IN2 General-pur-
pose input 2

Interrupt 
input 2

Quick-
response 
input 2

High-speed counter 1 
(Phase-Z/Reset)

Origin search 1 
(Origin Input Sig-
nal)

Origin search 
enable set-
ting > High-
speed counter 
operation set-
tings
> Input opera-
tion settings

Bit 
03

IN3 General-pur-
pose input 3

Interrupt 
input 3

Quick-
response 
input 3

High-speed counter 0 
(Phase-Z/Reset)

Origin search 1 
(Origin Proximity 
Input Signal)

Bit 
04

IN4 General-pur-
pose input 4

Origin search 0 
(Positioning Com-
pleted Signal)

Bit 
05

IN5 General-pur-
pose input 5

Origin search 1 
(Positioning Com-
pleted Signal)

Bit 
06

IN6 General-pur-
pose input 6

High-speed counter 1 
(Phase-A, Increment, 
or Count input)

High-speed 
counter oper-
ation settings

> Input opera-
tion settings

Bit 
07

IN7 General-pur-
pose input 7

High-speed counter 1 
(Phase-B, Decrement, 
or Direction input)

Bit 
08

IN8 General-pur-
pose input 8

High-speed counter 0 
(Phase-A, Increment, 
or Count input)

Bit 
09

IN9 General-pur-
pose input 9

High-speed counter 0 
(Phase-B, Decrement, 
or Direction input)
12



Allocations for Built-in CPU Unit Inputs Section 2-1
puts IN2, IN3, and IN5 are used for the origin search function when the or-
igin search function for pulse output 1 is enabled in the PLC Setup.

• General-purpose inputs 0 and 1, interrupt inputs 0 and 1, and quick-
response inputs 0 and 1 cannot be used when the origin search function
for pulse output 0 is being used. Also, general-purpose input 4 cannot be
used if operating mode 2 is specified, i.e., the Positioning Completed Sig-
nal is being used.

• General-purpose inputs 2 and 3, interrupt inputs 2 and 3, and quick-
response inputs 2 and 3 cannot be used when the origin search function
for pulse output 1 is being used. Also, general-purpose input 5 cannot be
used if operating mode 2 is specified, i.e., the Positioning Completed Sig-
nal is being used. 

Functions

Item Specifications

1) General-purpose inputs
(10 inputs max.)

The CPU Unit’s built-in inputs (bits 00 to 
09 of CIO 2960) can be used as general-
purpose inputs.

Note 1: The inputs can be refreshed 
immediately with the immediate refresh-
ing variation (! prefix) of instructions 
such as LD.
Note 2: The same input time constant is 
used for all 10 inputs and set in the PLC 
Setup. The setting range is 0 to 32 ms 
and the default setting is 8 ms.

2) Interrupt inputs
(4 inputs max.)

Direct mode Interrupt tasks 140 to 143 can be con-
trolled by the CPU Unit’s built-in inputs 
(bits 00 to 03 of CIO 2960) and the inter-
rupt tasks can be set to start on the ris-
ing or falling edge of the control bits, i.e., 
up or down differentiation.
The response time (between the estab-
lishment of the input condition and exe-
cution of the interrupt task) is 
approximately 0.2 ms.

Note Use the MSKS(690) instruction to
specify Direct or Counter mode
operation as well as up or down
differentiation.

Counter mode The rising or falling edge of the inputs 
(bits 00 to 03 of CIO 2960) can be 
counted as an incrementing or decre-
menting counter with a maximum 
response frequency of 1 kHz. The corre-
sponding interrupt task (140 to 143) can 
be executed when the counter counts 
out. 

3) Quick-response inputs
(4 inputs max.)

The CPU Unit’s built-in inputs (bits 00 to 
03 of CIO 2960) can be used as quick-
response inputs. Inputs with an input sig-
nal width as short as 30 µs can be 
received reliably regardless of the cycle 
time and the input signal will be kept on 
for 1 cycle.
13



Allocations for Built-in CPU Unit Inputs Section 2-1
4) High-speed 
counter inputs

(2 inputs max.)

Gate (stop 
count) function

The CPU Unit’s built-in inputs can be 
used as high-speed counters. (High-
speed counter 0 uses bits 03, 08, 09 of 
CIO 2960 and high-speed counter 1 
uses bits 02, 06, 07 of CIO 2960.)

• Differential phase input 
(4x multiplication) 
30 kHz (50 kHz)

• Pulse + direction input 
60 kHz (100 kHz)

• Up/down pulse input 
60 kHz (100 kHz)

• Increment input
60 kHz (100 kHz)

Note 1: The first figures are the max. fre-
quencies for 24-V DC inputs and the fig-
ures in parentheses are for line driver 
inputs.
Note 2: The phase-Z input for high-
speed counters 0 and 1 cannot be used 
if the origin search function for pulse out-
put 1 is being used.

The status of the high-speed counter PV 
can be controlled (maintained or 
refreshed) with the High-speed Counter 
Gate Bits (A53102 and A53103).

Target value 
comparison 
interrupt

An interrupt task (any task from 0 to 255) 
can be started when the high-speed 
counter's PV matches the set value 
specified by the CTBL(882) instruction.

Range com-
parison inter-
rupt

An interrupt task (any task from 0 to 255) 
can be started when the high-speed 
counter's PV is within the range speci-
fied by the CTBL(882) instruction.

Frequency 
(speed) mea-
surement func-
tion

The high-speed counter's frequency 
(speed) can be measured by executing 
the PRV(881) instruction.

• Measurement range with Differential 
phase input mode: 
0 to 50 kHz

• Measurement range with all other 
input modes: 
0 to 100 kHz

Item Specifications
14



Allocations for Built-in CPU Unit Outputs Section 2-2
2-2 Allocations for Built-in CPU Unit Outputs
Select 1) General-purpose outputs, 2) Fixed duty ratio pulse outputs, or 3)
Variable duty ratio pulse outputs by executing the appropriate instruction, as
shown in the following table. 

Note 1. General-purpose outputs 4 and 5 and PWM(891) outputs 0 and 1 cannot
be used when the PLC Setup has been set to enable the origin search
function for pulse outputs 0 and 1.

2. When the PLC Setup has been set to enable the origin search function,
outputs OUT4 and OUT5 are used as the Error Counter Reset Outputs and
inputs IN0 to IN5 are used as the Origin Inputs, Origin Proximity Inputs,
and Positioning Completed Signals. (Depending on the operating mode,
some of these I/O points may not be usable.)

Instruction/PLC Setup Settings other 
than those to 

the right

Function set by execution of a 
pulse output instruction 

(SPED(885), ACC(888), or 
PLS2(887))

Origin search function 
enabled with the PLC 

Setup

Function set by 
execution of 

PWM(891) 
instruction

Address Code 1) General-
purpose 
outputs

2) Fixed duty ratio pulse outputs 3) Variable duty 
ratio pulse 

outputs

CW and CCW Pulse + 
Direction

Origin search used in 
operation

PWM(891) 
output

CIO 
2961

Bit 00 OUT0 General-pur-
pose output 0

Pulse output 0 
(CW)

Pulse output 0 
(Pulse)

--- ---

Bit 01 OUT1 General-pur-
pose output 1

Pulse output 0 
(CCW)

Pulse output 1 
(Pulse)

--- ---

Bit 02 OUT2 General-pur-
pose output 2

Pulse output 1 
(CW)

Pulse output 0 
(Direction)

--- ---

Bit 03 OUT3 General-pur-
pose output 3

Pulse output 1 
(CCW)

Pulse output 1 
(Direction)

--- ---

Bit 04 OUT4 General-pur-
pose output 4

--- --- Origin search 0 (Error 
Counter Reset Output)

PWM(891) out-
put 0

Bit 05 OUT5 General-pur-
pose output 5

--- Origin search 1 (Error 
Counter Reset Output)

PWM(891) out-
put 1

CIO 
2960 
(for ref-
erence)

Bit 00 IN0 Origin search 0 (Origin 
Input Signal)

Bit 01 IN1 Origin search 0 (Origin 
Proximity Input Signal)

Bit 02 IN2 Origin search 1 (Origin 
Input Signal)

Bit 03 IN3 Origin search 1 (Origin 
Proximity Input Signal)

Bit 04 IN4 Origin search 0 (Posi-
tioning Completed Sig-
nal)

Bit 05 IN5 Origin search 1 (Posi-
tioning Completed Sig-
nal)
15



Allocations for Origin Search Function Section 2-3
Functions

2-3 Allocations for Origin Search Function
To use the origin search function, enable the origin search function for the
pulse output in the PLC Setup.

The origin search function uses several of the CPU Unit’s built-in I/O points in
addition to the pulse outputs, as described below, so these I/O points cannot
be used for other purposes when the origin search function is being used. 

• When the origin search function is being used for pulse outputs 0 and 1,
outputs OUT4 and OUT5 are used for the Error Counter Reset Output
and inputs IN0 through IN5 are used for the Origin Input Signals, Origin
Proximity Input Signals, and Positioning Completed Signals. These I/O
points cannot be used for other purposes if the origin search function is
being used, except for the Error Counter Reset Outputs and Positioning
Completed Signals, which are not used in some origin search operating
modes.

The origin return function moves the system to the origin location predeter-
mined by the origin search function or preset pulse output PV.

The origin return function can be used only for the pulse outputs.

Item Specifications

1) General-purpose outputs
(6 outputs)

The CPU Unit’s built-in outputs (bits 
00 to 05 of CIO 2961) can be used as 
general-purpose outputs.

Note The outputs can be refreshed
immediately with the immedi-
ate refreshing variation (! pre-
fix) of instructions such as
OUT.

2) Fixed 
duty ratio 
pulse out-
puts

(2 outputs)

• Pulse output without 
acceleration/deceleration 
(using SPED(885) instruc-
tion)

• Pulse output with trape-
zoidal acceleration/decel-
eration; same rate for 
acceleration/deceleration 
(using ACC(888) instruc-
tion)

• Pulse output with acceler-
ation/deceleration; differ-
ent rates for acceleration/
deceleration and non-zero 
starting frequency (using 
PLS2(887) instruction)

The CPU Unit's built-in outputs (bits 
00 to 03 of CIO 2961) can be used as 
pulse outputs 0 and 1.
Target frequency: 0 Hz to 100 kHz

Duty ratio: 50%
The pulse output method can be set 
to CW/CCW outputs or pulse + direc-
tion outputs in the instruction oper-
ands.

Note 1:
The PV for pulse output 0 is stored in 
A276 and A277. The PV for pulse 
output 1 is stored in A278 and A279.

Note 2:
The PLS2(887) instruction can be 
executed during positioning to 
change the target position. (Multiple 
start)
Note 3:
The PLS2(887) instruction can be 
executed during speed control to per-
form positioning to change the target 
position.
(Fixed distance feed interrupt)

3) Variable duty ratio pulse outputs

(2 outputs)

The PWM(891) instruction can be executed to use the CPU Unit's built-in out-
puts (bits 04 and 05 of CIO 2961) as PWM(891) outputs 0 and 1.
16



Allocations for Origin Search Function Section 2-3
■ Inputs

■ Outputs

■ Origin Search

Code IN0 IN1 IN2 IN3 IN4 IN5 IN6 IN7 IN8 IN9

Address Word CIO 2960

Bit 00 01 02 03 04 05 06 07 08 09

Inputs General-
purpose 
inputs

General-
purpose 
input 0

General-
purpose 
input 1

General-
purpose 
input 2

General-
purpose 
input 3

General-
purpose 
input 4

General-
purpose 
input 5

General-
purpose 
input 6

General-
purpose 
input 7

General-
purpose 
input 8

General-
purpose 
input 9

Interrupt 
inputs

Interrupt 
input 0

Interrupt 
input 1

Interrupt 
input 2

Interrupt 
input 3

--- --- --- --- --- ---

Quick-
response 
inputs

Quick-
response 
input 0

Quick-
response 
input 1

Quick-
response 
input 2

Quick-
response 
input 3

--- --- --- --- --- ---

High-
speed 
counters

--- --- High-
speed 
counter 1 
(phase-Z/
reset)

High-
speed 
counter 0 
(phase-Z/
reset)

--- --- High-
speed 
counter 1 
(phase-A, 
incre-
ment, or 
count 
input)

High-
speed 
counter 1 
(phase-B, 
decre-
ment, or 
direction 
input)

High-
speed 
counter 0 
(phase-A, 
incre-
ment, or 
count 
input)

High-
speed 
counter 0 
(phase-B, 
decre-
ment, or 
direction 
input)

Code OUT0 OUT1 OUT2 OUT3 OUT4 OUT5

Address Word CIO 2961

Bit 00 01 02 03 04 05

Outputs General-purpose outputs General-pur-
pose output 0

General-pur-
pose output 1

General-pur-
pose output 2

General-pur-
pose output 3

General-pur-
pose output 4

General-pur-
pose output 5

Pulse 
outputs

CW/CCW Pulse output 
0 (CW)

Pulse output 
0 (CCW)

Pulse output 
1 (CW)

Pulse output 
1 (CCW)

--- ---

Pulse + direction Pulse output 
0 (pulse)

Pulse output 
1 (pulse)

Pulse output 
0 (direction)

Pulse output 
1 (direction)

--- ---

Pulse output with 
variable duty

--- --- --- --- PWM(891) 
output 0

PWM(891) 
output 1

Code IN0 IN1 IN2 IN3 IN4 IN5 IN6 to 
IN9

OUT0 to 
OUT3

OUT4 OUT5

Address Word CIO 2960 CIO 2961

Bit 00 01 02 03 04 05 06 to 09 00 to 03 04 05

Origin search Origin 
search 0 
(Origin Input 
Signal)

Origin search 
0 (Origin Prox-
imity Input Sig-
nal)

Origin 
search 1 
(Origin 
Input Sig-
nal)

Origin 
search 1 
(Origin Prox-
imity Input 
Signal)

Origin 
search 0 
(Positioning 
Completed 
Signal)

Origin 
search 1 
(Positioning 
Completed 
Signal)

--- --- Origin 
search 0 
(Error 
Counter 
Reset Out-
put)

Origin 
search 1 
(Error 
Counter 
Reset Out-
put)
17



Allocations for Origin Search Function Section 2-3
Functions

Item Specifications

Origin search If the ORG(889) (ORIGIN SEARCH) instruction is executed 
and the origin search function is enabled in the PLC Setup, 
the origin search operation will start and the origin location 
will be determined based on the Origin Proximity Input Sig-
nal and Origin Input Signal. At this point, the coordinates for 
the pulse output PV will automatically be set to absolute 
coordinates.

Note Outputs OUT4/OUT5 are used for the Error Counter
Reset Outputs. 
Inputs IN0 through IN5 are used for the Origin Input
Signals, Origin Proximity Input Signals, and Posi-
tioning Completed Signals. (The Error Counter
Reset Output and Positioning Completed Signal are
not used in all origin search operating modes.)

Origin return If the ORG(889) (ORIGIN SEARCH) instruction is executed 
and the origin search function is enabled in the PLC Setup, 
the origin return operation will move the system to the pre-
determined origin location.
18
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I/O Specifications and Wiring

This section provides I/O specifications and wiring instructions for the built-in I/O.
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I/O Specifications Section 3-1
3-1 I/O Specifications

3-1-1 Input Specifications

General-purpose Input Specifications

Note 1. The power supply voltage on the line driver side is 5 V ±5%.

2. The input time constant can be set to 0, 0.5, 1, 2, 4, 8, 16, or 32 µs. 
When it is set to 0 ms, the delay due to internal components results in an
ON delay of 30 µs max. for IN0 to IN5 (2 µs max. for IN6 to IN9) and an
OFF delay of 150 µs max. for IN0 to IN5 (2 µs max. for IN6 to IN9).

Circuit Configuration

Interrupt Input and Quick-response Input Specifications (IN0 to IN3)

Inputs IN0 to IN5 IN6 to IN9 IN0 to IN5 IN6 to IN9

Input type Two-wire Sensor Line driver inputs

Input current 6.0 mA typical 5.5 mA typical 13 mA typical 10 mA typical

Input voltage 24 V DC +10%, −15% RS-422A line driver
AM26LS31 standards 
(See note 1.)

Input impedance 3.6 kΩ 4.0 kΩ ---

Number of circuits 1 common, 1 circuit

ON voltage/current 17.4 V DC min., 3 mA min. ---

OFF voltage/current 5 V DC max., 1 mA max. ---

ON delay 8 ms max. (See note 2.) 

OFF delay 8 ms max. (See note 2.) 

Input IN0 to IN5 IN6 to IN9

Circuit 
configura-
tion

Item Specifications

ON delay 30 µs max.

OFF delay 150 µs max.

Response pulse

24 V

LD+

0 V/LD−

3.6 kΩ

100 Ω

750 Ω

100 Ω

1,000 pF

In
te

rn
al

 c
irc

ui
ts

24 V

LD+

0 V/LD−

4.0 kΩ

1.5 kΩ

100 Ω

100 Ω

1,000 pF

In
te

rn
al

 c
irc

ui
ts

ON

OFF

30 µs min 150 µs min
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I/O Specifications Section 3-1
High-speed Counter Input Specifications (IN6 to IN9)
Input 24-V DC inputs Line driver inputs

Set to 60 kHz

Set to 100 kHz Counting operations are unreliable at frequencies 
higher than 60 kHz.

Phase-Z/Reset 
input

ON

50%

OFF

16.6 µs min.

8.3 µs min. 8.3 µs min.

3 µs max. 3 µs max.

ON

50%

OFF
ON

50%

OFF

33.3 µs min.

T1 T2 T3 T4

T1, T2, T3, and T4: 4.0 µs min.

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

Rise time and fall time: 3.0 s max. 

Phase-A/Phase-B encoder input, Differential-
phase 30-kHz pulse input

Maintain a spacing of 4.0 µs min.  
between phase-A/phase-B transitions 

ON

50%

OFF

16.6 µs min.

8.3 µs min. 8.3 µs min.

ON

50%

OFF

ON

50%

OFF

33.3 µs min.

T1 T2 T3 T4

T1, T2, T3, and T4: 4.0 µs min.

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

Phase-A/Phase-B encoder input, Differential-
phase 50-kHz pulse input

Maintain a spacing of 4.0 µs min.  
between phase-A/phase-B transitions 

ON

50%

OFF

10.0 µs min.

5.0 µs min. 5.0 µs min.

ON

50%

OFF

ON

50%

OFF

20.0 µs min.

T1 T2 T3 T4

T1, T2, T3, and T4: 2.5 µs min.

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

Differential-phase 50-kHz pulse input
Maintain a spacing of 2.5 µs min. between Phase 
A/Phase B transitions 

 

ON

50%

OFF
30 µs min.

150 µs min.

Phase-Z encoder input (IN2 and IN3)
Maintain an ON time of 30 µs min.  
and an OFF time of 150 µs min.  

 
ON

50%

OFF

30 µs min. 150 µs min.

Phase-Z encoder input (IN2 and IN3)
Maintain an ON time of 30 µs min.  
and an OFF time of 150 µs min.  
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I/O Specifications Section 3-1
Note In order for the counter inputs to satisfy the specifications shown in the table
above, it will be necessary to check the factors that can affect the pulses, such
as the type of output driver in the encoder, encoder cable length, and count
pulse frequency. In particular, the rise time and fall time may be too long and
the input waveform may not be within specifications when a long encoder
cable is used to connect an encoder that has 24-V open collector inputs.
When a long cable is connected, either shorten the encoder cable or use an
encoder with line driver outputs.

3-1-2 Output Specification

Transistor Outputs (Sinking)

General-purpose Output 
Specifications

Pulse Output 
Specifications (OUT0 to 
OUT3)

Note 1. The values shown above are for a resistive load and do not consider the
impedance of the cable connecting the load.

2. The pulse waveform may be distorted by the connecting cable’s imped-
ance, and thus the actual pulse width may be shorter than the values
shown above.

Output OUT0 to OUT3 OUT4 to OUT5

Rated voltage 5 to 24 V DC

Allowable voltage range 4.75 to 26.4 V DC

Max. switching capacity 0.3 A/output; 1.8 A/Unit

Number of circuits 6 outputs (6 outputs/common)

Max. inrush current 3.0 A/output, 10 ms max.

Leakage current 0.1 mA max.

Residual voltage 0.6 V max.

ON delay 0.1 ms max.

OFF delay 0.1 ms max.

Fuse None

External power supply 10.2 to 26.4 V DC 50 mA min.

Circuit configuration
+V

OUT 0 
to  
OUT 3

COMIn
te

rn
al

 c
irc

ui
ts

Low 
voltage 
circuit

+V

OUT 4 
to  
OUT 5

COMIn
te

rn
al

 c
irc

ui
ts

Low 
voltage 
circuit

Item Specifications

Max. switching capacity 30 mA, 4.75 to 26.4 V DC

Min. switching capacity 7 mA, 4.75 to 26.4 V DC

Max. output frequency 100 kHz

Output waveform

ON

OFF
90%

10%

2 µs min.

4 µs min.
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Wiring Section 3-2
PWM(891) Output 
Specifications (OUT4 and 
OUT5)

3-2 Wiring

3-2-1 Connector Pin Allocations

*1: These are the pins on the XW2D-@@G@ Terminal Block.

Item Specifications

Max. switching capacity 300 mA, 4.75 to 26.4 V DC

Max. output frequency 1 kHz

PWM(891) output accuracy ON duty: +5%/−0% for a 1-kHz pulse output

Output waveform

Pin layout Code Name Input 
signal type

Pin 
No.

*1 Code Name Input 
signal type

Pin 
No.

*1

IN0 • General-purpose input 0
• Interrupt input 0
• Quick-response input 0
• Origin search 0

(Origin Input Signal)

24 V DC 1 A1 IN1 • General-purpose input 0
• Interrupt input 0
• Quick-response input 0
• Origin search 0

(Origin Proximity Input 
Signal)

24 V DC 2 B1

LD+ 3 A2 LD+ 4 B2

0 V/LD− 5 A3 0 V/LD− 6 B3

IN2 • General-purpose input 2
• Interrupt input 2
• Quick-response input 2
• High-speed counter 1

(Phase-Z/Reset input)
• Origin search 1

(Origin Input Signal)

24 V DC 7 A4 IN3 • General-purpose input 3
• Interrupt input 3
• Quick-response input 3
• High-speed counter 0

(Phase-Z/Reset input)
• Origin search 1

(Origin Proximity Input 
Signal)

24 V DC 8 B4

LD+ 9 A5 LD+ 10 B5

0 V/LD− 11 A6 0 V/LD− 12 B6

IN4 • General-purpose input 4
• Origin search 0

(Positioning Completed 
Signal)

24 V DC 13 A7 IN5 • General-purpose input 5
• Origin search 1

(Positioning Completed 
Signal)

24 V DC 14 B7

LD+ 15 A8 LD+ 16 B8

0 V/LD− 17 A9 0 V/LD− 18 B9

IN6 • General-purpose input 6
• High-speed counter 1

(Phase-A, Increment, or 
Count input)

24 V DC 19 A10 IN7 • General-purpose input 7
• High-speed counter 1

(Phase-B, Decrement, or 
Direction input)

24 V DC 20 B10

LD+ 21 A11 LD+ 22 B11

0 V/LD− 23 A12 0 V/LD− 24 B12

IN8 • General-purpose input 8
• High-speed counter 0

(Phase-A, Increment, or 
Count input)

24 V DC 25 A13 IN9 • General-purpose input 9
• High-speed counter 0

(Phase-B, Decrement, or 
Direction input)

24 V DC 26 B13

LD+ 27 A14 LD+ 28 B14

0 V/LD− 29 A15 0 V/LD− 30 B15

OUT0 General-purpose output 0
• In CW/CCW mode:

Pulse output 0 (CW)
• In Pulse + Direction 

mode:
Pulse output 0 (pulse)

--- 31 A16 OUT1 General-purpose output 1
• In CW/CCW mode:

Pulse output 0 (CCW)
• In Pulse + Direction 

mode:
Pulse output 1 (pulse)

--- 32 B16

OUT2 General-purpose output 2
• In CW/CCW mode:

Pulse output 1 (CW)
• In Pulse + Direction 

mode:
Pulse output 0 (direction)

--- 33 A17 OUT3 General-purpose output 3
• In CW/CCW mode:

Pulse output 1 (CCW)
• In Pulse + Direction 

mode:
Pulse output 1 (direction)

--- 34 B17

OUT4 • General-purpose output 4
• Origin search 0

(Error Counter Reset Out-
put)

• PWM(891) output 0

--- 35 A18 OUT5 • General-purpose output 5
• Origin search 1

(Error Counter Reset Out-
put)

• PWM(891) output 1

--- 36 B18

--- Power supply input (+V) for 
the output

--- 37 A19 --- Not used --- 38 B19

--- Output COM --- 39 A20 --- Output COM --- 40 B20

ON

OFF

T
tON

50%

ON duty =
tON

T
X 100%

1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39

2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
23



Wiring Section 3-2
3-2-2 Connector Pins Used by Each Function

Built-in Inputs

General-purpose Inputs

Interrupt Inputs

Quick-response Inputs

Input number Code Pin No. Content

General-purpose input 0 IN0 1 24 V DC

5 0 V

General-purpose input 1 IN1 2 24 V DC

6 0 V

General-purpose input 2 IN2 7 24 V DC

11 0 V

General-purpose input 3 IN3 8 24 V DC

12 0 V

General-purpose input 4 IN4 13 24 V DC

17 0 V

General-purpose input 5 IN5 14 24 V DC

18 0 V

General-purpose input 6 IN6 19 24 V DC

23 0 V

General-purpose input 7 IN7 20 24 V DC

24 0 V

General-purpose input 8 IN8 25 24 V DC

29 0 V

General-purpose input 9 IN9 26 24 V DC

30 0 V

Input number Code Pin No. Content

Interrupt input 0 IN0 1 24 V DC

5 0 V

Interrupt input 1 IN1 2 24 V DC

6 0 V

Interrupt input 2 IN2 7 24 V DC

11 0 V

Interrupt input 3 IN3 8 24 V DC

12 0 V

Input number Code Pin No. Content

Quick-response input 0 IN0 1 24 V DC

5 0 V

Quick-response input 1 IN1 2 24 V DC

6 0 V

Quick-response input 2 IN2 7 24 V DC

11 0 V

Quick-response input 3 IN3 8 24 V DC

12 0 V
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Wiring Section 3-2
High-speed Counters High-speed Counters Using Differential-phase Inputs

Encoder with phases A, B, and Z

Encoder with Line Driver Outputs

High-speed Counters Using Pulse + Direction Inputs

Input number Code Pin No. Content

High-speed counter 0 IN8 25 Phase A, 24 V

29 Phase A, 0 V

IN9 26 Phase B, 24 V

30 Phase B, 0 V

IN3 8 Phase Z, 24 V

12 Phase Z, 0 V

High-speed counter 1 IN6 19 Phase A, 24 V

23 Phase A, 0 V

IN7 20 Phase B, 24 V

24 Phase B, 0 V

IN2 7 Phase Z, 24 V

11 Phase Z, 0 V

Input number Code Pin No. Content

High-speed counter 0 IN8 27 Phase A, LD+

29 Phase A, LD−
IN9 28 Phase B, LD+

30 Phase B, LD−
IN3 10 Phase Z, LD+

12 Phase Z, LD−
High-speed counter 1 IN6 21 Phase A, LD+

23 Phase A, LD−
IN7 22 Phase B, LD+

24 Phase B, LD−
IN2 9 Phase Z, LD+

11 Phase Z, LD−

Input number Code Pin No. Content

High-speed counter 0 IN8 25 Count input, 24 V

29 Count input, 0 V

IN9 26 Direction input, 24 V

30 Direction input, 0 V

IN3 8 Reset input, 24 V

12 Reset input, 0 V

High-speed counter 1 IN6 19 Count input, 24 V

23 Count input, 0 V

IN7 20 Direction input, 24 V

24 Direction input, 0 V

IN2 7 Reset input, 24 V

11 Reset input, 0 V
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Wiring Section 3-2
High-speed Counters Using Up/Down Pulse Inputs

High-speed Counters Using Increment Pulse Inputs

Built-in Outputs

General-purpose Outputs

Input number Code Pin No. Content

High-speed counter 0 IN8 25 Increment input, 24 V

29 Increment input, 0 V

IN9 26 Decrement input, 24 V

30 Decrement input, 0 V

IN3 8 Reset input, 24 V

12 Reset input, 0 V

High-speed counter 1 IN6 19 Increment input, 24 V

23 Increment input, 0 V

IN7 20 Decrement input, 24 V

24 Decrement input, 0 V

IN2 7 Reset input, 24 V

11 Reset input, 0 V

Input number Code Pin No. Content

High-speed counter 0 IN8 25 Count input, 24 V

29 Count input, 0 V

IN3 8 Reset input, 24 V

12 Reset input, 0 V

High-speed counter 1 IN6 19 Count input, 24 V

23 Count input, 0 V

IN2 7 Reset input, 24 V

11 Reset input, 0 V

Output number Code Pin No. Content

General-purpose output 0 OUT0 31 Output 0

37 Power supply input 
(+V) for the output

39 or 40 Output COM

General-purpose output 1 OUT1 32 Output 1

37 Power supply input 
(+V) for the output

39 or 40 Output COM

General-purpose output 2 OUT3 33 Output 2

37 Power supply input 
(+V) for the output

39 or 40 Output COM

General-purpose output 3 OUT4 34 Output 3

37 Power supply input 
(+V) for the output

39 or 40 Output COM

General-purpose output 4 OUT4 35 Output 4

37 Power supply input 
(+V) for the output

39 or 40 Output COM
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Pulse Outputs Pulse Outputs Using CW/CCW Outputs

Pulse Outputs Using Pulse + Direction Outputs

PWM(891) Outputs

General-purpose output 5 OUT5 36 Output 5

37 Power supply input 
(+V) for the output

39 or 40 Output COM

Output number Code Pin No. Content

Output number Code Pin No. Content

Pulse output 0 OUT0 31 CW pulse output

32 CCW pulse output

37 Power supply input 
(+V) for the output

39 or 40 Output COM

Pulse output 1 OUT1 33 CW pulse output

34 CCW pulse output

37 Power supply input 
(+V) for the output

39 or 40 Output COM

Output number Code Pin No. Content

Pulse output 0 OUT0 31 Pulse output

33 Direction output

37 Power supply input 
(+V) for the output

39 or 40 Output COM

Pulse output 1 OUT1 32 Pulse output

34 Direction output

37 Power supply input 
(+V) for the output

39 or 40 Output COM

Output number Code Pin No. Content

PWM(891) output 1 OUT4 35 PWM(891) output

39 or 40 Output COM

PWM(891) output 2 OUT5 36 PWM(891) output

39 or 40 Output COM
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Wiring Section 3-2
I/O Used in the Origin Search Function

3-2-3 Wiring Methods
To connect to a Terminal Block, use an OMRON Cable preassembled with the
special connector or attach the special connector (sold separately) to a cable
yourself. 

Note 1. Do not supply a voltage to the input terminals that exceeds the I/O circuit’s
specified input voltage range. Likewise, do not connect a voltage or load
that exceeds the output circuit’s max. switching capacity.

2. When the power supply terminals are marked with + and − indicators, verify
that the power supply wires have not been reversed accidentally.

3. When the equipment is subject to EC Directives (the Low Voltage Direc-
tives), a DC power supply with reinforced insulation or double insulation
must be used for the I/O power supply.

4. Double-check all connector wiring before turning ON the power supply.

5. Do not pull on the cable. Doing so may separate the cable from the con-
nector.

6. Do not bend the cable too sharply. Doing so may damage the cable.

7. The connector pin allocation of the CJ1W-ID232/262 and OD233/263 con-
nectors is not compatible. The Unit’s internal circuits may be damaged if
one of these connectors is connected. 

8. Do not connect a 24-V DC output device to a line driver input. Doing so
may damage the internal circuits. 

Output number Code Pin No. Content

Origin search 0 IN0 1 Origin Input Signal, 
24 V DC

5 0 V

IN1 2 Origin Proximity Input 
Signal, 24 V DC

6 0 V

IN4 13 Positioning Completed 
Signal, 24 V DC

17 0 V

OUT4 35 Error Counter Reset 
Output

37 Power supply input 
(+V) for the output

39 or 40 Output COM

Origin search 1 IN2 7 Origin Input Signal, 
24 V DC

11 0 V

IN3 8 Origin Proximity Input 
Signal, 24 V DC

12 0 V

IN5 14 Positioning Completed 
Signal, 24 V DC

18 0 V

OUT5 36 Error Counter Reset 
Output

37 Power supply input 
(+V) for the output

39 or 40 Output COM
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Wiring Section 3-2
9. Do not connect a line driver output device to a 24-V DC input. Doing so will
not damage the internal circuits, but the input will not be recognized.

Connector Models

Compatible Connector 
Specifications

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

MIL Loose Wire Crimp Connectors (40-pin Pressure-fitted Connectors)

Wiring
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. 

Compatible Terminal Blocks

Name OMRON model number Daiichi Electronics model 
number

Socket XG4M-4030 FRC5-AO40-3TON

Stain Relief XG4M-4004 ---

Set model number XG4M-4030-T FRC5-AO40-3TOS

Recommended Flat 
Cable

XY3A-200@ ---

Name OMRON model number

Socket AWG24 XG5M-4032-N

AWG26 to AWG28 XG5M-4035-N

Connector AWG24 XG5W-0031-N

AWG26 to AWG28 XG5W-0034-N

Hood Cover XG5S-4022

Partial Cover

(2 required for each socket)

XG5S-2001

Socket

Stain relief

Hood Cover

Partial Cover

Socket

Recommended 
Cable

Compatible Termi-
nal Block

Number of 
pins

Size Tempera-
ture (°C)

XW2Z-@@@K XW2D-40G6 40 Small 0 to 55

XW2B-40G5 Standard −25 to 80

XW2B-40G4
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Standard Connection Method (Not for OMRON Servo Drivers)

Connecting to an OMRON Servo Driver
The following cable and Relay Unit can be used when connecting an OMRON
Servo to the CJ1M CPU Unit’s built-in I/O. The configurations shown in the fol-
lowing diagrams will make the necessary Servo Driver connections for the
positioning and origin search functions (Origin Input Signal, Origin Proximity
Input Signal, Positioning Completed Signal, and Error Counter Reset Output).

One-axis Servo Driver 
Connection (Connecting 
Pulse Output 0)

OMRON SMARTSTEP A-series or UE-series Servo Driver

Note When using a One-axis Relay Unit (connected to pulse output 0), general-pur-
pose outputs 2 and 3 (OUT2 and OUT3) and PWM(891) output 1 (OUT5) can-
not be used.

XW2Z-100K (1 m)
XW2Z-150K (1.5 m)
XW2Z-200K (2 m)
XW2Z-300K (3 m)
XW2Z-500K (5 m)

CJ1M CPU Unit

XW2Z-@@K 
Connecting Cable

Terminal Block

XW2D-40G6 (Small) 
XW2B-40G5 (Standard) 
XW2B-40G4 (Standard)

Connector-Terminal 
Unit Conversion

CJ1M CPU Unit

XW2Z-100J-A27 
Connecting Cable (1 m)

XW2B-20J6-8A 
Relay Unit  
(for 1 axis)

Terminal Block (20P, see note)  
• 4 General-purpose inputs (IN6 to IN9)  
• 1 input such as the Near Origin Input

SMARTSTEP A-series 
Connecting Cable  
XW2Z-100J-B5 (1 m) 
XW2Z-200J-B5 (2 m)

SMARTSTEP  
A-series or  
UE-series 
Servomotor 

A-series or 
UE-series 
Servomotor
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Wiring Section 3-2
OMRON OMNUC W-series, UP-series, or UT-series Servo Driver

Note When using a One-axis Relay Unit (connected to pulse output 0), general-pur-
pose outputs 2 and 3 (OUT2 and OUT3) and PWM(891) output 1 (OUT5) can-
not be used.

Two-axis Servo Driver 
Connection (Connecting 
Pulse Outputs 0 and 1) 

OMRON SMARTSTEP A-series or UE-series Servo Drivers

CJ1M CPU Unit

XW2Z-100J-A26 
Connecting Cable (1 m)

XW2B-20J6-8A 
Relay Unit 
(for 1 axis)

Terminal Block (20P, see note)
•  4 General-purpose inputs (IN6 to IN9) 
•  1 input such as the Near Origin Input

•  XW2Z-@@@J-B4 W-series 
Connecting Cable
•  XW2Z-@@@J-B1 UP-series 
Connecting Cable
•  XW2Z-@@@J-B4 UT-series 
Connecting Cable;

OMNUC W-series 
or UP/UT-series 
Servomotor Driver

W-series or UP/UT-
series Servomotor

CJ1M CPU Unit

XW2Z-100J-A27 
Connecting Cable 
(1 m)

SMARTSTEP A-series 
Connecting Cable 
XW2Z-100J-B5 (1 m)
XW2Z-200J-B5 (2 m)

SMARTSTEP A-series 
or UE-series Servomotor 
Driver

A-series or UE-
series Servomotor

XW2B-40J6-9A Relay 
Unit (for 2 axes)

Terminal Block (40P)
•  4 General-purpose inputs (IN6 to IN9)
•  2 inputs such as the Near Origin Inputs

SMARTSTEP A-series 
Connecting Cable
XW2Z-100J-B5 (1 m)
XW2Z-200J-B5 (2 m)

SMARTSTEP A-series 
or UE-series Servomotor 
Driver

A-series or UE-
series Servomotor
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OMRON OMNUC W-series, UP-series, or UT-series Servo Drivers

3-3 Wiring Examples

3-3-1 General-purpose I/O Connection Examples

DC Input Devices

CJ1M CPU Unit
XW2Z-100J-A26 
Connecting 
Cable (1 m)

•  XW2Z-@@@J-B4 W-series 
Connecting Cable 
•  XW2Z-@@@J-B1 UP-series 
Connecting Cable
•  XW2Z-@@@J-B4 UT-series 
Connecting Cable

OMNUC W-series or 
UP/UT-series 
Servomotor Driver

W-series or UP/UT-
series Servomotor

XW2B-40J6-9A Relay Unit 
(for 2 axes)

Terminal Block (40P, see note)
•  4 General-purpose inputs (IN6 to IN9)
•  2 inputs such as the Near Origin Inputs 

•  XW2Z-@@@J-B4 W-series 
Connecting Cable
•  XW2Z-@@@J-B1 UP-series 
Connecting Cable
•  XW2Z-@@@J-B4 UT-series 
Connecting Cable 

OMNUC W-series or 
UP/UT-series Servomotor 
Driver

W-series or UP/UT-
series Servomotor

IN

COM

IN (0 V)

IN (24 V DC)

IN (0 V)

IN (24 V DC)

+

Output

0 V

IN (0 V)

IN (24 V DC)

+

Output

0 V

+

Output

0 V

IN (24 V DC)

IN (0 V)

+

Output

0 V

IN (24 V DC)

IN (0 V)

Output; Sensor power supply; IN (0 V); IN (24 V DC); CJ1M CPU Unit’s built-in I/O;

•  Device with Relay Output

•  Device with NPN open collector output

•  Device with PNP current output

•  Two-wire DC Sensor

•  Device with NPN current output

•  Device with voltage output (See note.)

Sensor 
power 
supply

Sensor 
power 
supply

Sensor 
power 
supply

Sensor 
power 
supply

Sensor 
power 
supply

CJ1M CPU Unit's 
built-in I/O

CJ1M CPU Unit's 
built-in I/O

Constant-
voltage 
circuit CJ1M CPU Unit's 

built-in I/O

CJ1M CPU Unit's 
built-in I/OCJ1M CPU Unit's 

built-in I/O

CJ1M CPU Unit's 
built-in I/O
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Note Do not use the following wiring with voltage-output devices.

Note The CJ1M CPU Unit’s inputs have a set polarity, so the inputs will not go ON if
the wiring is reversed. Always double-check the wiring before turning ON the
power.

Precautions when Connecting Two-wire DC Sensors
Check that the following conditions are met when using a two-wire sensor as
a 24-V DC input device. The sensor may malfunction if the conditions are not
met.

1,2,3... 1. Check the relationship between the PLC’s ON voltage and the sensor’s re-
sidual voltage.
VON ≤ VCC − VR

2. Check the relationship between the PLC’s ON current and the sensor’s
control output (load current.)
IOUT (min.) ≤ ION ≤ IOUT (max.)
ION = (VCC − VR − 1.5 [PLC’s internal residual voltage]*)/RIN

Connect a bleeder resistor (R) if ION is less than IOUT (min). Use the follow-
ing equation to determine the proper bleeder resistance.
R ≤ (VCC − VR)/(IOUT (min.) − ION)

Power W ≥ (VCC − VR)2/R × 4 [Tolerance]

3. Check the relationship between the PLC’s OFF current and the sensor’s
leakage current.
IOFF ≥ Ileak
Connect a bleeder resistor (R) if Ileak is greater than IOFF. Use the follow-
ing equation to determine the proper bleeder resistance.

R ≤ RIN × VOFF/(Ileak × RIN − VOFF)

Power W ≥ (VCC − VR)2/R × 4 [Tolerance]

Vcc: Power supply voltage Vr: Sensor’s residual output voltage
Von: PLC’s ON voltage Iout: Sensor’s control output (load current)
Voff: PLC’s OFF voltage
Ion: PLC’s ON current Ileak: Sensor’s leakage current
Ioff: PLC’s OFF current R: Bleeder resistance
Rin: PLC’s input impedance

4. Precautions Regarding the Sensor Inrush Current
If the sensor power supply is turned ON when the PLC is already ON and
capable of receiving inputs, the sensor’s inrush current may cause a false
input. To prevent a false input, it is possible to prepare an application pro-

+

Output

0 V

IN (24 V DC)

IN (0 V)

Sensor 
power 
supply

CJ1M CPU Unit's 
built-in I/O

VR R

VCC

RINTwo-wire sensor
CJ1M CPU Unit's 
built-in I/O
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gram incorporating a timer delaying inputs from the sensor for a set time
after the sensor’s power supply is turned ON until the sensor’s operation
has stabilized.

Example Programming The sensor’s power supply status is read with CIO 000000. The timer pro-
vides a delay until the sensor’s operation has stabilized (100 ms for an
OMRON Proximity Sensor.)

Once TIM 0000 goes ON, output CIO 000100 will be turned ON when a sen-
sor input is received in input bit CIO 000001.

Output Wiring Precautions

Output Short Protection The output or internal circuitry might be damaged when the load connected to
an output is short-circuited, so we recommend installing a protective fuse in
each output circuit. Use a fuse with a capacity about two times greater than
the rated output capacity.

TTL Connections A TTL device cannot be connected directly because of the transistor’s resid-
ual voltage. In this case, connect to a TTL Unit after receiving signals with a
CMOS IC. Also, a pull-up resistor must be used with the transistor output. 

Inrush Current 
Considerations

When switching a load with a high inrush current, such as an incandescent
light bulb, there is a risk of damaging the output transistor. Suppress the
inrush current using one of the methods shown below.

TIM

0000

#0001

000000

TIM0000 000001
000100

OUT

R

COM

L
+

OUT
R

COM

L
+

Method 1

Method 2

CJ1M CPU Unit's 
built-in I/O

CJ1M CPU Unit's 
built-in I/O

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

This method uses a limiting resistor.
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3-3-2 Pulse Input Connection Examples

Encoders with 24-V DC Open-collector Outputs
This example shows how to connect an encoder that has phase-A, phase-B,
and phase-Z outputs.

25

29

26

30

8

12

0 V

+24 V

+

−
0 V
24 V

IA

IB

IC

25

29

26

30

8

12

Encoder  
(24-V DC power supply)

Model E6B2-
CWZ6C with NPN 
open-collector 
outputs

Black

White

Orange

Brown

Blue

Phase A

Phase B

Phase Z

+Vcc

0 V (COM)
24-V DC power supply

(Do not share the power 
supply with any other I/O 
applications.)

CJ1M CPU Unit

Differential-phase input mode

High-speed counter 0: 
Phase A, 24 V 
High-speed counter 0: 
Phase A, 0 V 
High-speed counter 0: 
Phase B, 24 V 
High-speed counter 0: 
Phase B, 0 V 
High-speed counter 0: 
Phase Z, 24 V 
High-speed counter 0: 
Phase Z, 0 V

Encoder

Power supply 
input Power 

supply

Shielded twisted-pair cable

CJ1M CPU Unit

Phase 
A

Phase 
B

Phase 
C
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Encoders with Line Driver Outputs (Conforming to Am26LS31)

3-3-3 Power Supply Input Connection Example
Make the connections as shown below when using a sensor’s open-collector
output and an encoder’s phase-Z line driver output.

Use a sensor without chattering, such as a Photoelectric Sensor, for the Ori-
gin Input Signal.

Note 1. Connect a switch or sensor with a switching capacity of 6 mA to the Origin
Input Signal (24 V DC) terminal.

2. Connect only a line driver circuit to the Origin Input Signal (line driver) in-
puts. Do not connect any kind of output circuit.

3. Use either the Origin Input Signal (24 V DC) or Origin Input Signal (line
driver). 
Verify that the Origin Input Signal is connected to the correct terminals.
The CPU Unit’s internal components may be damaged if both inputs are
used simultaneously or the input is connected to the wrong terminal.

A+

A−

B+

B−

Z+

Z−

5 V DC

0 V

27

29

28

30

10

12

+5 V

0 V

27

29

28

30

10

12

A+

A−

B+

B−

Z+

Z−

Model E6B2-
CWZ1X with line 
driver outputs

Black

White

Orange

Brown

Blue

High-speed counter 0: 
Phase A, LD+ 
High-speed counter 0: 
Phase A, LD− 
High-speed counter 0: 
Phase B, LD+ 
High-speed counter 0: 
Phase B, LD− 
High-speed counter 0: 
Phase Z, LD+ 
High-speed counter 0: 
Phase Z, LD−

Encoder

Power supply 
input

Shielded twisted-pair cable

Encoder

Black (with stripe)

White (with stripe)

Orange  
(with stripe)

CJ1M CPU Unit

Differential-phase input mode

5-V DC power supply

CJ1M CPU Unit
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Origin Input Signal (24 V DC)

Origin Input Signal (Line Driver Input)

3-3-4 Pulse Output Connection Examples
This section provides examples of connections to motor drivers. Refer to the
specifications for the motor driver being used before actually connecting a
motor driver. With open-collector outputs, the wire length between the CJ1M
CPU Unit and motor driver 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 V DC or 5 V DC) with any
other I/O applications.

3.6 kΩ 1/7

5/11

+ −

+V

0 V

CJ1M CPU Unit
24-V DC 
power 
supply

Example: OMRON 
E2R-A01 
Proximity Sensor 
(NPN output)

Signal
Switch 
circuit

3.6 kΩ

3/9

5/11

19
+Z
20
−Z

CJ1M CPU Unit

Example: OMRON R88D-WT 
Servomotor Driver

ON

OFF

CW CCW

CW CCW

CW

CCW

Output transistor

Pulses being output

CW/CCW Pulse Output

Pulse + Direction Output

Output ON Output OFF

Pulse

Direction
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CW/CCW Pulse Output and Pulse plus Direction Output 

Using a Motor Driver with 24-V DC Photocoupler Inputs

Note The terms in parentheses are for pulse + direction outputs.

Using a Motor Driver with 5-V DC Photocoupler Inputs

Connection Example 1

Note The terms in parentheses are for Pulse + Direction outputs.

In this example, the 24-V DC power supply is used for the motor driver with 5-
V inputs. Verify that the NC Unit’s output current will not damage the motor
driver’s input circuits. Also verify that the inputs turn ON properly.

Check that the 1.6-kΩ resistors have sufficient power derating. 

31/33
(31/32)

37

32/34
(33/34)

39,40

+ −

(+)

(−)

(+)

(−)

CJ1M CPU Unit

24-V DC 
power 
supply for 
outputs

CW pulse 
output 
(Pulse 
output)

CCW pulse 
output 
(Direction 
output)

24-V DC 
power 
supply Motor driver  

(24-V input type)

1.6kΩ31/33
(31/32)

37

1.6kΩ32/34
(33/34)

A2/B2

−+

(+)

(−)

(+)

(−)

←

←

CJ1M CPU Unit

24-V DC 
power 
supply for 
outputs

CW pulse 
output 
(Pulse 
output)

CCW pulse 
output 
(Direction 
output)

24-V DC 
power 
supply

Approx. 
12 mA

Motor driver  
(5-V input type)

Example:  
R = 220 Ω

Approx. 12 mA
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Connection Example 2

Note The terms in parentheses are for pulse + direction outputs.

!Caution 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.

Circuit Example

31/33
(31/32)

37

32/34
(33/34)

39, 40

+ +− −

(+)

(+)

(−)

(−)

CJ1M CPU Unit

24-V DC 
power 
supply for 
outputs

CW pulse 
output 
(Pulse 
output)

CCW pulse 
output 
(Direction 
output)

24-V DC 
power 
supply Motor driver  

(5-V input type)

5-V DC 
power 
supply

R ≤
VCC

IOUT − IIN

Power W ≥
R

VCC
2

× 4 (Tolerance)

VCC: Output voltage (V)

IOUT: Output current (A)
(7 to 30 mA)

IW: Driver input current
R: Bypass resistance (Ω)

VCC
+ −

IOUT
←

↓ R IIN

CJ1M CPU Unit

Power 
supply

Driver

Bypass resistor

↓
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3-3-5 Error Counter Reset Output Connection Examples

3-3-6 Motor Driver Connection Examples
This section provides examples of connections to pulse output 0. Refer to 3-2
Wiring for details when using pulse output 1.

Note 1. Any NC input terminals for unused inputs should be connected to the pow-
er supply and turned ON.

2. Use shielded cable for connections to stepping motor drivers and servo
drivers. Attach the shield to the FG terminals at both the NC Unit end and
driver end of the cable. 

3. When using an open-collector connection, the cable to the motor driver
must not exceed 3 m. When using a line driver connection, the cable to the
motor driver must not exceed 5 m.

DC24V37/38

35/36

39, 40

+

−

− +
+ECRST

−ECRST

15

14

37/38

35/36

39, 40

1.6 kΩ

+ −
+ECRST

−ECRST

15

14

CJ1M CPU Unit

Output 
power 
supply 
input

24-V DC 
power 
supply

5-V DC 
power 
supply

OMRON R88D-WT Servo 
Driver

CJ1M CPU Unit

Output 
power 
supply 
input

24-V DC 
power 
supply

OMRON R88D-WT Servo 
Driver
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Wiring Examples Section 3-3
Connection Example for Operating Mode 0
In operating 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 driver is used and a sensor is connected to
the Origin Input Signal terminal.

1.6 kΩ
31

32

37

39

40

1.6 kΩ

24 V DC

+CW

−CW

+CW

−CW

2 (24 V DC)

6 (0 V)

1  
(24 V DC)

5 (0 V)

+V

0 V

24 V DC

A54009 000001 A54009 000001

A54008 000000 A54008 000000

IN 1

IN 0

COM

B0

A0

A8

B8

24 V DC

+

Operation Mode 0

Stepping motor driver 
(5-V input)

CW output 
(pulse output 0)

CCW 
output 
(pulse 
output 0)

Output 
power 
supply 
input

Output COM

Origin Proximity 
Input Signal 
(origin search 0) N.O. contact

Origin Input 
Signal (origin 
search 0)

CCW Limit 
Input Signal

CW Limit 
Input Signal

E2R-A01 Proximity 
Sensor (NPN output)

Signal

Switch 
circuit

CJ1W-ID211 Input Unit

N.C. 
contact

N.C. 
contact
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Origin Search Operation

The origin search operation is completed when the rising edge of the Origin
Proximity Input Signal is detected and then the rising edge of the Origin Input
Signal is detected.

Example PLC Setup Settings

Operating Mode 1 Connection Example
In operating mode 1, the Error Counter Reset Output is turned ON when the
origin location is determined by detection of the rising edge of the Origin Input
Signal.

In this example, a servo driver is used and the encoder’s phase-Z output is
used as the Origin Input Signal terminal. The servo driver is an OMRON W-
series Servo Driver.

Programming 
Console 
address

Bits Setting Function

256 00 to 03 1 hex Enable origin search function for pulse 
output 0.

257 00 to 03 0 hex Operating Mode 0

04 to 07 0 hex Reverse mode 1

08 to 11 1 hex Read Origin Input Signal after Origin 
Proximity Input Signal goes from OFF 
to ON.

12 to 15 0 hex Search direction is CW.

268 00 to 03 0 hex Limit Input Signal is a N.C. contact.

04 to 07 1 hex Origin Proximity Input Signal is a N.O. 
contact.

08 to 11 1 hex Origin Input Signal is a N.O. contact.

12 to 15 0 hex ---

ORG(889) 
instruction 

Origin Proximity 
Input Signal

Origin Input 
Signal

Pulse signal Time
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Connecting an OMRON W-series Servo Driver

31

32

37

39

40

35

3 (LD+)

5 (LD−)

2 (24 V DC)

6 (0 V)

1.6 kΩ

1.6 kΩ

24 V DC

1.6 kΩ

24 V DC

A54009

A54008

000001 A54009 000001

000000 A54008 000000

+

+

7

8

11

12

47

40

15

14

19

20

+CW

−CW

+CCW

−CCW

+24 V IN

RUN

+ECRST

−ECRST

+Z

−Z

IN 1

IN 0

COM

B0

A0

A8

B8
+

Operation Mode 1

W-series Servomotor 
Driver

CW output 
(pulse output 0)

CCW 
output 
(pulse 
output 0)

Output 
power 
supply input

Output COM
N.C. contact

Error 
Counter 
Reset 
Output 
(origin 
search 0)

Origin In-
put Signal 
(origin 
search 0)

Encoder's 
phase-Z 
(line driver 
output)

Origin 
Proximity 
Input Signal 
(origin 
search 0) N.O. contact

CCW 
Limit Input 
Signal

CW Limit 
Input 
Signal

CJ1W-ID211 Input Unit

N.C. 
contact

N.C. 
contact

24 V DC
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Connecting a SMART STEP A-series Servo Driver

31

32

37

39

40

35

1.6 kΩ

1.6 kΩ

1.6 kΩ

24 V DC +

1 (24 V DC)

5 (0 V)

1

2

3

4

13

14

5

6

+CW

−CW

+CCW

−CCW

+24 V IN

RUN

+ECRST

−ECRST

32

33

+Z

ZCOM

2 (24 V DC)

6 (0 V)
24 V DC

+

A54009 000001 A54009 000001

A54008 000000 A54008 000000

IN 1

IN 0

COM

B0

A0

A8

B8

24 V DC

+

Operation Mode 1

SMART STEP A-series 
Servomotor Driver

CW output 
(pulse output 0)

CCW 
output 
(pulse 
output 0)

Output 
power sup-
ply input

Output COM N.C. contact

Error Coun-
ter Reset 
Output (ori-
gin search 
0)

Origin In-
put Signal 
(origin 
search 0)

Origin 
Proximity 
Input Signal 
(origin 
search 0) N.O. contact

CCW Limit 
Input Signal

CW Limit 
Input Signal

CJ1W-ID211 Input Unit

N.C. 
contact

N.C. 
contact
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Origin Search Operation The origin search operation is completed at the first phase-Z signal after the
rising edge of the Origin Proximity Input Signal is detected, deceleration is
completed, and the falling edge of the Origin Proximity Input Signal is
detected.

Example PLC Setup 
Settings

Operating Mode 2 Connection Example
Operating mode 2 is the same as operating mode 1 except that the servo
driver’s Positioning Completed Signal (INP) is used as the origin search’s
Positioning Completed Signal.

In this example, a servo driver is used and the encoder’s phase-Z output is
used as the Origin Input Signal terminal. The servo driver is an OMRON
Servo Driver (W-series, U-series, or SMART STEP A-series.

Set the Servo Driver 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 cor-
rectly from the Servo Driver or is not set correctly.

ORG(889) 
instruction 

Origin Proximity 
Input Signal

Origin Input Signal 
(phase-Z signal)

Pulse signal Time

Error Counter 
Reset Output

Approx. 20 to 30 ms

Programming 
Console 
address

Bits Setting Function

256 00 to 03 1 hex Enable origin search function for pulse 
output 0.

257 00 to 03 1 hex Operating mode 1

04 to 07 0 hex Reverse mode 1

08 to 11 0 hex Read Origin Input Signal after Origin 
Proximity Input Signal goes from OFF 
to ON to OFF again.

12 to 15 0 hex Search direction is CW.

268 00 to 03 0 hex Limit Input Signal is a N.C. contact.

04 to 07 1 hex Origin Proximity Input Signal is a N.O. 
contact.

08 to 11 1 hex Origin Input Signal is a N.O. contact.

12 to 15 0 hex ---
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Connecting an OMRON W-series or U-series (UP or UT) Servo Driver

31

32

37

39

40

35

3 (LD+)

5 (LD−)

2 (24 V DC)

6 (0 V)

13 (24 V DC)

17 (0 V)

1.6 kΩ

1.6 kΩ

24 V DC +

1.6 kΩ

24 V DC

+

7

8

11

12

47

40

15

14

19

+CW

−CW

+CCW

−CCW

+24 V IN

RUN

+ECRST

−ECRST

20

25

26

+Z

ZCOM

+INP

−INP

A54009 000001 A54009 000001

A54008 000000 A54008 000000

IN 1

IN 0

COM

B0

A0

A8

B8

24 V DC

+

Operation Mode 2

W-series or U-series 
Servomotor Driver

CW output  
(pulse output 0)

CCW 
output 
(pulse 
output 0)
Output pow-
er supply in-
put

N.C. contact

Error 
Counter 
Reset Out-
put (origin 
search 0)

Origin 
Input 
Signal 
(origin 
search 0)

Origin Proximity  
Input Signal (ori-
gin search 0) N.O. contact

Positioning 
Completed Signal 
(origin search 0)

CCW Limit 
Input Signal

CW Limit 
Input Signal

CJ1W-ID211 Input Unit

N.C. 
contact

N.C. 
contact

Output COM
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Connecting an OMRON U-series (UE) or SMART STEP A-series Servo Driver

31

32

37

39

40

35

1 (24 V DC)

5 (0 V)

2 (24 V DC)

6 (0 V)

1.6 kΩ

1.6 kΩ

1.6 kΩ

24 V DC
+

24 V DC

+

1

2

3

4

13

14

5

6

+CW

−CW

+CCW

−CCW

+24 V IN

RUN

+ECRST

−ECRST

13 (24 V DC)

17 (0 V)

32

33

8

10

Z

ZCOM

+INP

0GND

A54009 000001 A54009 000001

A54008 000000 A54008 000000

IN 1

COM

IN 0

B0

A0

A8

B8
+

24 V DC

U-series (UE) or SMART STEP 
A-series Servo Driver

Operation Mode 2
CW output  
(pulse output 0)

CCW 
output 
(pulse 
output 0)
Output pow-
er supply in-
put

N.C. contact

Error 
Counter 
Reset Out-
put (origin 
search 0)

Origin Input Signal 
(origin search 0)

Origin Proximity In-
put Signal (origin 
search 0)

N.O. contact

Positioning 
Completed Signal 
(origin search 0)

CCW Limit 
Input Signal

CW Limit 
Input Signal

CJ1W-ID211 Input Unit
N.C. 
contact

N.C. 
contact

Output COM
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Origin Search Operation The origin search operation is completed at the first phase-Z signal after the
rising edge of the Origin Proximity Input Signal is detected, deceleration is
completed, and the falling edge of the Origin Proximity Input Signal is
detected.

Example PLC Setup 
Settings

ORG(889) 
instruction 

Origin Proximity 
Input Signal

Phase-Z Signal

Pulse signal Time

Error Counter 
Reset Output

Positioning 
Completed Signal

Approx. 20 ms

Programming 
Console 
address

Bits Setting Function

256 00 to 03 1 hex Enable origin search function for pulse 
output 0.

257 00 to 03 2 hex Operating mode 2

04 to 07 0 hex Reverse mode 1

08 to 11 0 hex Read Origin Input Signal after Origin 
Proximity Input Signal goes from OFF 
to ON to OFF again.

12 to 15 0 hex Search direction is CW.

268 00 to 03 0 hex Limit Input Signal is a N.C. contact.

04 to 07 1 hex Origin Proximity Input Signal is a N.O. 
contact.

08 to 11 1 hex Origin Input Signal is a N.O. contact.

12 to 15 0 hex ---
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3-3-7 Variable Duty Ratio Pulse Output (PWM(891) Output) Connection 
Example

This example shows how to use pulse output 0 to control the brightness of a
light bulb.

Refer to Output Wiring Precautions on page 34 for details on suppressing the
load’s inrush current and modify the circuit if necessary.

35

37

39, 40

+ −

L

CJ1M CPU Unit

24-V DC 
power 
supply

24-V DC power 
supply for outputs

PWM(891) output 

Output 
COM
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SECTION 4
Data Area Allocation and PLC Setup Settings

This section describes the allocation of words and bits for usage with the built-in I/O and PLC Setup settings related to
built-in I/O. 

4-1 Data Area Allocation for Built-in I/O . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52

4-2 PLC Setup Settings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52

4-2-1 Built-in Inputs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52

4-2-2 Origin Search Function. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57

4-2-3 Origin Return Function. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63

4-3 Auxiliary Area Data Allocation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65

4-3-1 Auxiliary Area Flags and Bits for Built-in Inputs  . . . . . . . . . . . . . . 65

4-3-2 Auxiliary Area Flags and Bits for Built-in Outputs . . . . . . . . . . . . . 68

4-4 Flag Operations during Pulse Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72
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Data Area Allocation for Built-in I/O Section 4-1
4-1 Data Area Allocation for Built-in I/O

4-2 PLC Setup Settings

4-2-1 Built-in Inputs
The following tables show the settings in the CX-Programmer’s Built-in I/O
Settings Tab. These settings are for CJ1M CPU Units equipped with the built-
in I/O functions.

High-speed Counter 0 Operation Settings

High-speed Counter 0 Enable/Disable

I/O Code IN0 IN1 IN2 IN3 IN4 IN5 IN6 IN7 IN8 IN9 OUT0 OUT1 OUT2 OUT3 OUT4 OUT5

Address CIO 2960 CIO 2961

Bit 00 01 02 03 04 05 06 07 08 09 00 01 02 03 04 05

Inputs General-
purpose 
inputs

General-
purpose 
input 0

General-
purpose 
input 1

General-
purpose 
input 2

General-
purpose 
input 3

General-
purpose 
input 4

General-
purpose 
input 5

General-
purpose 
input 6

General-
purpose 
input 7

General-
purpose 
input 8

General-
purpose 
input 9

--- --- --- --- --- ---

Interrupt 
inputs

Interrupt 
input 0

Interrupt 
input 1

Interrupt 
input 2

Interrupt 
input 3

--- --- --- --- --- --- --- --- --- --- --- ---

Quick-
response 
inputs

Quick-
response 
input 0

Quick-
response 
input 1

Quick-
response 
input 2

Quick-
response 
input 3

--- --- --- --- --- --- --- --- --- --- --- ---

High-
speed 
counters

--- --- High-
speed 
counter 
1 
(phase-
Z/reset)

High-
speed 
counter 
0 
(phase-
Z/reset)

--- --- High-
speed 
counter 1 
(phase-
A, incre-
ment, or 
count 
input)

High-
speed 
counter 1 
(phase-
B, decre-
ment, or 
direction 
input)

High-
speed 
counter 0 
(phase-
A, incre-
ment, or 
count 
input)

High-
speed 
counter 0 
(phase-
B, decre-
ment, or 
direction 
input)

--- --- --- --- --- ---

Out-
puts

General-purpose 
outputs

--- --- --- --- --- --- --- --- --- --- Gen-
eral-pur-
pose 
output 0

Gen-
eral-pur-
pose 
output 1

Gen-
eral-pur-
pose 
output 2

Gen-
eral-pur-
pose 
output 3

General-
purpose 
output 4

General-
purpose 
output 5

Pulse 
out-
puts

CW/
CCW 
outputs

--- --- --- --- --- --- --- --- --- --- Pulse 
output 0 
(CW)

Pulse 
output 0 
(CCW)

Pulse 
output 1 
(CW)

Pulse 
output 1 
(CCW)

--- ---

Pulse + 
direction 
outputs

--- --- --- --- --- --- --- --- --- --- Pulse 
output 0 
(pulse)

Pulse 
output 1 
(pulse)

Pulse 
output 0 
(direc-
tion)

Pulse 
output 1 
(direc-
tion)

--- ---

Variable 
duty ratio 
outputs

--- --- --- --- --- --- --- --- --- --- --- --- --- --- PWM(891) 
output 0

PWM(891) 
output 1

Origin search Origin 
search 0 
(Origin 
Input 
Signal)

Origin 
search 0 
(Origin 
Proxim-
ity Input 
Signal)

Origin 
search 1 
(Origin 
Input 
Signal)

Origin 
search 1 
(Origin 
Proxim-
ity Input 
Signal)

Origin 
search 0 
(Posi-
tioning 
Com-
pleted 
Signal)

Origin 
search 1 
(Posi-
tioning 
Com-
pleted 
Signal)

--- --- --- --- --- --- --- --- Origin 
search 0 
(Error 
Counter 
Reset 
Output)

Origin 
search 1 
(Error 
Counter 
Reset 
Output)

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

50 12 to 15 0 hex: Don’t Use 
Counter.
1 hex*:

Use Counter 
(60 kHz).

2 hex*:
Use Counter 
(100 kHz).

0 hex Specifies whether or not high-speed 
counter 0 is being used.

Note When high-speed counter 0 is
enabled (setting 1 or 2), the
input operation settings for
IN8 and IN9 are disabled. The
input operation setting for IN3
is also disabled if the reset
method is set to Phase-Z sig-
nal + software reset.

--- When power is 
turned ON
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PLC Setup Settings Section 4-2
High-speed Counter 0 Counting Mode

High-speed Counter 0 Circular Max. Count (Ring Counter Maximum Value)

High-speed Counter 0 Reset Method

High-speed Counter 0 Pulse Input Setting (Pulse Input Mode)

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

50 08 to 11 0 hex:

Linear mode
1 hex:
Ring mode

0 hex Specifies the counting mode for high-
speed counter 0.

--- When operation 
starts

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

51 00 to 15 00000000 to 
FFFFFFFF hex 
(See note.)

00000000 
hex

Sets the max. ring count for high-
speed counter 0.
When the high-speed counter 0 
counting mode is set to ring mode, 
the count will be reset to 0 automati-
cally when the counter PV exceeds 
the max. ring count.

A270
(Rightmost 4 
digits of the 
high-speed 
counter 0 
PV)

When operation 
starts

52 00 to 15 A271
(Leftmost 4 
digits of the 
high-speed 
counter 0 
PV)

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

50 04 to 07 0 hex: 

Z phase and soft-
ware reset
1 hex:

Software reset 

0 hex Specifies the reset method for high-
speed counter 0.

--- When power is 
turned ON

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

50 00 to 03 0 hex: Differential 
phase inputs

1 hex: Pulse + 
direction inputs
2 hex: Up/Down 
inputs
3 hex: Increment 
pulse input

0 hex Specifies the pulse-input method for 
high-speed counter 0.

--- When power is 
turned ON
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High-speed Counter 1 Operation Settings

High-speed Counter 1 Enable/Disable

High-speed Counter 1 Counting Mode

High-speed Counter 1 Circular Max. Count (Ring Counter Maximum Value)

High-speed Counter 0 Reset Method

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

53 12 to 15 0 hex: Don’t Use 
Counter.

1 hex*:
Use Counter 
(60 kHz).

2 hex*:
Use Counter 
(100 kHz).

0 hex Specifies whether or not high-speed 
counter 1 is being used.

Note When high-speed counter 1 is
enabled (setting 1 or 2), the
input operation settings for
IN6 and IN7 are disabled. The
input operation setting for IN2
is also disabled if the reset
method is set to Phase-Z sig-
nal + software reset.

--- When power is 
turned ON

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

53 08 to 11 0 hex:

Linear mode
1 hex:
Ring mode

0 hex Specifies the counting mode for high-
speed counter 1.

--- When operation 
starts

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

54 00 to 15 00000000 to 
FFFFFFFF hex 
(See note.)

00000000 
hex

Sets the max. ring count for high-
speed counter 1.

When the high-speed counter 1 
counting mode is set to ring mode, 
the count will be reset to 0 automati-
cally when the counter PV exceeds 
the max. ring count.

A272
(Rightmost 4 
digits of the 
high-speed 
counter 1 
PV)

When operation 
starts

55 00 to 15 A273

(Leftmost 4 
digits of the 
high-speed 
counter 1 
PV)

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

53 04 to 07 0 hex: 

Z phase and soft-
ware reset
1 hex:

Software reset 

0 hex Specifies the reset method for high-
speed counter 1.

--- When operation 
starts
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PLC Setup Settings Section 4-2
High-speed Counter 1 Pulse Input Setting (Pulse Input Mode)

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Input Operation Settings for Built-in Inputs IN0 to IN3

Input Operation Setting for IN0

Note When IN0 is set as an interrupt input (1 hex), use the MSKS(690) instruction
to select direct mode or counter mode operation.

Input Operation Setting for IN1

Note When IN1 is set as an interrupt input (1 hex), use the MSKS(690) instruction
to select direct mode or counter mode operation.

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

53 00 to 03 0 hex: Differential 
phase inputs
1 hex: Pulse + 
direction inputs

2 hex: Up/Down 
inputs
3 hex: Increment 
pulse input

0 hex Specifies the pulse-input method for 
high-speed counter 1.

--- When operation 
starts

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

60 00 to 03 0 hex:
Normal (General-
purpose input)

1 hex:
Interrupt (Inter-
rupt input) (See 
note.)
2 hex:
Quick (Quick-
response input)

0 hex Specifies the kind of input that is 
being received at built-in input IN0.

--- When power is 
turned ON

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

60 04 to 07 0 hex:
Normal (General-
purpose input)
1 hex:
Interrupt (Inter-
rupt input) (See 
note.)
2 hex:

Quick (Quick-
response input)

0 hex Specifies the kind of input that is 
being received at built-in input IN1.

--- When power is 
turned ON
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Input Operation Setting for IN2

Note When IN2 is set as an interrupt input (1 hex), use the MSKS(690) instruction
to select direct mode or counter mode operation.

Input Operation Setting for IN3

Note When IN3 is set as an interrupt input (1 hex), use the MSKS(690) instruction
to select direct mode or counter mode operation.

Input Time Constant Setting for the General-purpose Inputs

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

60 08 to 11 0 hex:

Normal (General-
purpose input)
1 hex:

Interrupt (Inter-
rupt input) (See 
note.)

2 hex:
Quick (Quick-
response input)

0 hex Specifies the kind of input that is 
being received at built-in input IN2.

Note The input operation setting for
IN2 is disabled when high-
speed counter 1 is being used
and the reset method is set to
Phase-Z signal + software
reset.

--- When power is 
turned ON

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

60 12 to 15 0 hex:
Normal (General-
purpose input)

1 hex:
Interrupt (Inter-
rupt input) (See 
note.)
2 hex:
Quick (Quick-
response input)

0 hex Specifies the kind of input that is 
being received at built-in input IN3

Note The input operation setting for
IN3 is disabled when high-
speed counter 0 is being used
and the reset method is set to
Phase-Z signal + software
reset.

--- When power is 
turned ON

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

61 00 to 07 00 hex: Default 
(8 ms)

10 hex: 0 ms 
(no filter)
11 hex: 0.5 ms

12 hex: 1 ms
13 hex: 2 ms
14 hex: 4 ms

15 hex: 8 ms
16 hex: 16 ms
17 hex: 32 ms

0 hex Specifies the input time constant for 
general-purpose inputs IN0 to IN9.

Note This setting has no effect on
inputs set as interrupt inputs,
quick-response inputs, or
high-speed counters.

--- When operation 
starts
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4-2-2 Origin Search Function 
The following tables show the settings for the origin search function in the CX-
Programmer’s Define Origin Operation Settings Field of Define Origin 1/2 Tab.
These settings are for CJ1M CPU Units equipped with the built-in I/O func-
tions.

Origin Search 0 Settings (CX-Programmer’s Define Origin Operation Settings on 
Define Origin 1 Tab)

Pulse Output 0 Use Origin Operation Settings (Origin Search Function Enable/Disable)

Pulse Output 0 Origin Search Direction Setting

Pulse Output 0 Origin Detection Method

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

256 00 to 03 0 hex: Disabled
1 hex*: Enabled

0 hex Specifies whether or not the origin 
search function is used for pulse out-
put 0.

Note Interrupt inputs 0 and 1 and
PWM(891) output 0 cannot be
used when the origin search
function is enabled (setting 1)
for pulse output 0. High-speed
counters 0 and 1 can be used.

--- When power is 
turned ON

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

257 12 to 15 0 hex: CW direc-
tion

1 hex: CCW 
direction

0 hex Specifies the origin search direction 
for pulse output 0.

--- When operation 
starts

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

257 08 to 11 0 hex: Method 0 
(Origin detection 
method 0)
1 hex: Method 1 
(Origin detection 
method 1)
2 hex: Method 2 
(Origin detection 
method 2)

0 hex Specifies the origin detection method 
for pulse output 0.

--- When operation 
starts
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Pulse Output 0 Origin Search Operation Setting

Pulse Output 0 Origin Search Operating Mode

Pulse Output 0 Origin Input Signal Type

Pulse Output 0 Origin Proximity Input Signal Type

Pulse Output 0 Limit Input Signal Type

Pulse Output 0 Origin Search/Return Initial Speed

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

257 04 to 07 0 hex: 

Inverse 1 (Rever-
sal mode 1)
1 hex: 

Inverse 2 (Rever-
sal mode 2)

0 hex Specifies the origin search operation 
for pulse output 0.

--- When operation 
starts

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

257 00 to 03 0 hex: Mode 0

1 hex: Mode 1
2 hex: Mode 2

0 hex Specifies the origin search mode for 
pulse output 0.

--- When operation 
starts

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

268 08 to 11 0 hex: NC
1 hex: NO

0 hex Specifies whether the Origin Input 
Signal for pulse output 0 is normally 
closed or normally open.

--- When operation 
starts

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

268 04 to 07 0 hex: NC
1 hex: NO

0 hex Specifies whether the Origin Proxim-
ity Input Signal for pulse output 0 is 
normally closed or normally open.

--- When operation 
starts

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

268 00 to 03 0 hex: NC
1 hex: NO

0 hex Specifies whether the limit input sig-
nal for pulse output 0 is normally 
closed or normally open.

--- When operation 
starts

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

258 00 to 15 00000000 to 
000186A0 hex 
(See note.)

00000000 
hex

Specifies the starting speed (0 to 
100,000 pps) for the pulse output 0 
origin search and origin return opera-
tions.

--- When operation 
starts259 00 to 15
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Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Pulse Output 0 Origin Search High Speed

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Pulse Output 0 Origin Search Proximity Speed

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Pulse Output 0 Search Compensation Value (Origin Compensation)

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Pulse Output 0 Origin Search Acceleration Rate

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal. 

Pulse Output 0 Origin Search Deceleration Rate

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

260 00 to 15 00000001 to 
000186A0 hex 
(See note.)

00000000 
hex

Specifies the high speed setting (1 to 
100,000 pps) for pulse output 0 origin 
search operation.

--- When operation 
starts261 00 to 15

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

262 00 to 15 00000001 to 
000186A0 hex 
(See note.)

00000000 
He

Specifies the proximity speed setting 
(1 to 100,000 pps) for pulse output 0 
origin search operation.

When operation 
starts263 00 to 15

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

264 00 to 15 80000000 to 
7FFFFFFF hex 
(See note.)

--- Sets the pulse output 0 origin com-
pensation (−2,147,483,648 to 
2,147,483,647).

--- When operation 
starts265 00 to 15

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

266 00 to 15 0001 to 07D0 hex 
(See note.)

--- Sets the origin search acceleration 
rate for pulse output 0 (1 to 2,000 
pulses/4 ms).

--- When operation 
starts

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

267 00 to 15 0001 to 07D0 hex 
(See note.)

--- Sets the origin search deceleration 
rate for pulse output 0 (1 to 2,000 
pulses/4 ms).

--- When operation 
starts
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Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Pulse Output 0 Positioning Monitor Time

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Origin Search 1 Settings (CX-Programmer’s Define Origin Operation Settings on 
Define Origin 2 Tab) 

Pulse Output 1 Use Origin Operation Settings (Origin Search Function Enable/Disable)

Pulse Output 1 Origin Search Direction Setting

Pulse Output 1 Origin Detection Method

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

269 00 to 15 0000 to 270F hex 
(See note.)

0000 
hex

Specifies the positioning monitor time 
(0 to 9,999 ms) for pulse output 0.

--- When operation 
starts

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

274 00 to 03 0 hex: Disabled
1 hex*: Enabled

0 hex Specifies whether or not the origin 
search function is used for pulse out-
put 1.

Note Interrupt inputs 2 and 3 and
PWM(891) output 1 cannot be
used when the origin search
function is enabled (setting 1)
for pulse output 1. High-speed
counters 0 and 1 can be used.

--- When power is 
turned ON

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

275 12 to 15 0 hex: CW direc-
tion

1 hex: CCW 
direction

0 hex Specifies the origin search direction 
for pulse output 1.

--- When operation 
starts

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

275 08 to 11 0 hex: Method 0 
(Origin detection 
method 0)

1 hex: Method 1 
(Origin detection 
method 1)

2 hex: Method 2 
(Origin detection 
method 2)

0 hex Specifies the origin detection method 
for pulse output 1.

--- When operation 
starts
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Pulse Output 1 Origin Search Operation Setting

Pulse Output 1 Origin Search Operating Mode

Pulse Output 1 Origin Input Signal Type

Pulse Output 1 Origin Proximity Input Signal Type

Pulse Output 1 Limit Input Signal Type

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

275 04 to 07 0 hex: 

Inverse 1 (Rever-
sal mode 1)
1 hex: 

Inverse 2 (Rever-
sal mode 2)

0 hex Specifies the origin search operation 
for pulse output 1.

--- When operation 
starts

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

275 00 to 03 0 hex: Mode 0

1 hex: Mode 1
2 hex: Mode 2

0 hex Specifies the origin search mode for 
pulse output 1.

--- When operation 
starts

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

286 08 to 11 0 hex: NC
1 hex: NO

0 hex Specifies whether the Origin Input 
Signal for pulse output 1 is normally 
closed or normally open.

--- When operation 
starts

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

286 04 to 07 0 hex: NC
1 hex: NO

0 hex Specifies whether the Origin Proxim-
ity Input Signal for pulse output 1 is 
normally closed or normally open.

--- When operation 
starts

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

286 00 to 03 0 hex: NC
1 hex: NO

0 hex Specifies whether the limit input sig-
nal for pulse output 1 is normally 
closed or normally open.

--- When operation 
starts
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Pulse Output 1 Origin Search/Return Initial Speed

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Pulse Output 1 Origin Search High Speed

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Pulse Output 1 Origin Search Proximity Speed

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Pulse Output 1 Search Compensation Value 1 (Origin Compensation)

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Pulse Output 1 Origin Search Acceleration Rate

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal. 

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

276 00 to 15 00000000 to 
000186A0 hex 
(See note.)

00000000 
hex

Specifies the starting speed (0 to 
100,000 pps) for the pulse output 1 
origin search and origin return opera-
tions.

--- When operation 
starts277 00 to 15

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

278 00 to 15 00000001 to 
000186A0 hex 
(See note.)

000000
01Hex

Specifies the high speed setting (1 to 
100,000 pps) for pulse output 1 origin 
search operation.

--- When operation 
starts279 00 to 15

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

280 00 to 15 00000001 to 
000186A0 hex 
(See note.)

000000
00 hex

Specifies the proximity speed setting 
(1 to 100,000 pps) for pulse output 1 
origin search operation.

--- When operation 
starts281 00 to 15

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

282 00 to 15 80000000 to 
7FFFFFFF hex 
(See note.)

--- Sets the pulse output 1 origin com-
pensation (-2,147,483,648 to 
2,147,483,647).

--- When operation 
starts283 00 to 15

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

284 00 to 15 0001 to 07D0 hex 
(See note.)

--- Sets the origin search acceleration 
rate for pulse output 1 (1 to 2,000 
pulses/4 ms).

--- When operation 
starts
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Pulse Output 1 Origin Search Deceleration Rate

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Pulse Output 1 Positioning Monitor Time

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

4-2-3 Origin Return Function
The following tables show the settings for the origin return function in the CX-
Programmer’s Origin Return Field on Define Origin 1/2 Tab. These settings
are for CJ1M CPU Units equipped with the built-in I/O functions.

Origin Search 0 Settings (CX-Programmer’s Origin Return Field on Define Origin 1 
Tab) 

Speed (Target Speed for Pulse Output 0 Origin Return)

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Acceleration Rate (Pulse Output 0 Origin Return Acceleration Rate)

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal. 

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

285 00 to 15 0001 to 07D0 hex 
(See note.)

--- Sets the origin search deceleration 
rate for pulse output 1 (1 to 2,000 
pulses/4 ms).

--- When operation 
starts

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

287 00 to 15 0000 to 270F hex 
(See note.)

0000 
hex

Specifies the positioning monitor time 
(0 to 9,999 ms) for pulse output 1.

--- When operation 
starts

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

270 00 to 15 00000001 to 
000186A0 hex 
(See note.)

00000000 
hex

Specifies the target speed (1 to 
100,000 pps) for pulse output 0 origin 
return operation.

--- When operation 
starts271 00 to 15

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

272 00 to 15 0001 to 07D0 hex 
(See note.)

0000 
hex

Sets the origin return acceleration 
rate for pulse output 0 (1 to 2,000 
pulses/4 ms).

--- When operation 
starts
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Deceleration Rate (Pulse Output 0 Origin Return Deceleration Rate)

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Origin Search 1 Settings (CX-Programmer’s Origin Return Field on Define Origin 2 
Tab)

Speed (Target Speed for Pulse Output 1 Origin Return)

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Acceleration Rate (Pulse Output 1 Origin Return Acceleration Rate)

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal. 

Deceleration (Pulse Output 1 Origin Return Deceleration Rate)

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

273 00 to 15 0001 to 07D0 hex 
(See note.)

0000 
hex

Sets the origin return deceleration 
rate for pulse output 0 (1 to 2,000 
pulses/4 ms).

--- When operation 
starts

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

288 00 to 15 00000001 to 
000186A0 hex 
(See note.)

00000000 
hex

Specifies the target speed (1 to 
100,000 pps) for pulse output 1 origin 
return operation.

--- When operation 
starts289 00 to 15

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

290 00 to 15 0001 to 07D0 hex 
(See note.)

0000 
hex

Sets the origin return acceleration 
rate for pulse output 1 (1 to 2,000 
pulses/4 ms).

--- When operation 
starts

Programming 
Console setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

291 00 to 15 0001 to 07D0 hex 
(See note.)

0000 
hex

Sets the origin return deceleration 
rate for pulse output 1 (1 to 2,000 
pulses/4 ms).

--- When operation 
starts
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4-3 Auxiliary Area Data Allocation

4-3-1 Auxiliary Area Flags and Bits for Built-in Inputs
The following tables show the Auxiliary Area words and bits that are related to
the CJ1M CPU Unit’s built-in inputs. These allocations apply to CPU Units
equipped with the built-in I/O functions only.

Interrupt Inputs

High-speed Counters

Name Address Description Read/Write Times when data is 
accessed

Interrupt Counter 0 
Counter SV

A532 Used for interrupt input 0 in counter mode.

Sets the count value at which the interrupt task 
will start. Interrupt task 140 will start when inter-
rupt counter 0 has counted this number of 
pulses.

Read/Write • Retained when 
power is turned 
ON.

• Retained when 
operation starts.

Interrupt Counter 1 
Counter SV

A533 Used for interrupt input 1 in counter mode.
Sets the count value at which the interrupt task 
will start. Interrupt task 141 will start when inter-
rupt counter 1 has counted this number of 
pulses.

Read/Write

Interrupt Counter 2 
Counter SV

A534 Used for interrupt input 2 in counter mode.
Sets the count value at which the interrupt task 
will start. Interrupt task 142 will start when inter-
rupt counter 2 has counted this number of 
pulses.

Read/Write

Interrupt Counter 3 
Counter SV

A535 Used for interrupt input 3 in counter mode.
Sets the count value at which the interrupt task 
will start. Interrupt task 143 will start when inter-
rupt counter 3 has counted this number of 
pulses.

Read/Write

Interrupt Counter 0 
Counter PV

A536 These words contain the interrupt counter PVs 
for interrupt inputs operating in counter mode.
In increment mode, the counter PV starts incre-
menting from 0. When the counter PV reaches 
the counter SV, the PV is automatically reset to 
0.

In decrement mode, the counter PV starts dec-
rementing from the counter SV. When the 
counter PV reaches the 0, the PV is automati-
cally reset to the SV.

Read/Write • Retained when 
power is turned 
ON.

• Cleared when 
operation starts.

• Refreshed when 
interrupt is gener-
ated.

• Refreshed when 
INI(880) instruc-
tion is executed.

Interrupt Counter 1 
Counter PV

A537 Read/Write

Interrupt Counter 2 
Counter PV

A538 Read/Write

Interrupt Counter 3 
Counter PV

A539 Read/Write

Name Address Description Read/Write Times when data is 
accessed

High-speed Counter 
0 PV

A270 to 
A271

Contains the PV of high-speed counter 0. A271 
contains the leftmost 4 digits and A270 contains 
the rightmost 4 digits.

Read only • Cleared when 
power is turned 
ON.

• Cleared when 
operation starts.

• Refreshed each 
cycle during over-
seeing process.

• Refreshed when 
PRV(881) instruc-
tion is executed 
for the corre-
sponding counter.

High-speed Counter 
1 PV

A272 to 
A273

Contains the PV of high-speed counter 1. A273 
contains the leftmost 4 digits and A272 contains 
the rightmost 4 digits.

Read only
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High-speed Counter 
0
Range 1 Compari-
son Condition Met 
Flag

A27400 These flags indicate whether the PV is within the 
specified ranges when high-speed counter 0 is 
being operated in range-comparison mode.
0: PV not in range

1: PV in range

Read only • Cleared when 
power is turned 
ON.

• Cleared when 
operation starts.

• Refreshed each 
cycle during over-
seeing process.

• Refreshed when 
PRV(881) instruc-
tion is executed 
for the corre-
sponding counter.

High-speed Counter 
0
Range 2 Compari-
son Condition Met 
Flag

A27401 Read only

High-speed Counter 
0

Range 3 Compari-
son Condition Met 
Flag

A27402 Read only

High-speed Counter 
0

Range 4 Compari-
son Condition Met 
Flag

A27403 Read only

High-speed Counter 
0
Range 5 Compari-
son Condition Met 
Flag

A27404 Read only

High-speed Counter 
0
Range 6 Compari-
son Condition Met 
Flag

A27405 Read only

High-speed Counter 
0
Range 7 Compari-
son Condition Met 
Flag

A27406 Read only

High-speed Counter 
0
Range 8 Compari-
son Condition Met 
Flag

A27407 Read only

High-speed Counter 
0
Comparison In-
progress Flag

A27408 This flag indicates whether a comparison opera-
tion is being executed for high-speed counter 0.
0: Stopped.
1: Being executed.

Read only • Cleared when 
power is turned 
ON.

• Cleared when 
operation starts.

• Refreshed when 
comparison oper-
ation starts or 
stops.

High-speed Counter 
0

Overflow/Underflow 
Flag

A27409 This flag indicates when an overflow or under-
flow has occurred in the high-speed counter 0 
PV. (Used only when the counting mode is set to 
Linear Mode.)
0: Normal

1: Overflow or underflow

Read only • Cleared when 
power is turned 
ON.

• Cleared when 
operation starts.

• Cleared when the 
PV is changed.

• Refreshed when 
an overflow or 
underflow occurs.

Name Address Description Read/Write Times when data is 
accessed
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High-speed Counter 
0
CTBL(882) Instruc-
tion Execution Flag

A27415 ON only when the CTBL(882) instruction is 
being executed for high-speed counter 0, i.e., a 
comparison table is registered for high-speed 
counter 0.

To prevent interrupt conflicts, the system checks 
the status of this flag before executing an 
INI(880) instruction (specifying a high-speed 
counter) or CTBL(882) instruction.

Read only • Cleared when 
power is turned 
ON.

• Cleared when 
operation starts.

• Refreshed when a 
CTBL(882) 
instruction is exe-
cuted.

High-speed Counter 
1
Range 1 Compari-
son Condition Met 
Flag

A27500 These flags indicate whether the PV is within the 
specified ranges when high-speed counter 1 is 
being operated in range-comparison mode.
0: PV not in range

1: PV in range

Read only • Cleared when 
power is turned 
ON.

• Cleared when 
operation starts.

• Refreshed each 
cycle during over-
seeing process.

• Refreshed when 
PRV(881) instruc-
tion is executed 
for the corre-
sponding counter.

High-speed Counter 
1

Range 2 Compari-
son Condition Met 
Flag

A27501 Read only

High-speed Counter 
1

Range 3 Compari-
son Condition Met 
Flag

A27502 Read only

High-speed Counter 
1
Range 4 Compari-
son Condition Met 
Flag

A27503 Read only

High-speed Counter 
1
Range 5 Compari-
son Condition Met 
Flag

A27504 Read only

High-speed Counter 
1
Range 6 Compari-
son Condition Met 
Flag

A27505 Read only

High-speed Counter 
1
Range 7 Compari-
son Condition Met 
Flag

A27506 Read only

High-speed Counter 
1
Range 8 Compari-
son Condition Met 
Flag

A27507 Read only

High-speed Counter 
1

Comparison In-
progress Flag

A27508 This flag indicates whether a comparison opera-
tion is being executed for high-speed counter 1.

0: Stopped.
1: Being executed.

Read only • Cleared when 
power is turned 
ON.

• Cleared when 
operation starts.

• Refreshed when 
comparison oper-
ation starts or 
stops.

Name Address Description Read/Write Times when data is 
accessed
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4-3-2 Auxiliary Area Flags and Bits for Built-in Outputs
The following tables show the Auxiliary Area words and bits that are related to
the CJ1M CPU Unit’s built-in outputs. These allocations apply to CPU Units
equipped with the built-in I/O functions only.

High-speed Counter 
1
Overflow/Underflow 
Flag

A27509 This flag indicates when an overflow or under-
flow has occurred in the high-speed counter 1 
PV. (Used only when the counting mode is set to 
Linear Mode.)

0: Normal
1: Overflow or underflow

Read only • Cleared when 
power is turned 
ON.

• Cleared when 
operation starts.

• Cleared when the 
PV is changed.

• Refreshed when 
an overflow or 
underflow occurs.

High-speed Counter 
0 Reset Bit

A53100 When the reset method is set to Phase-Z signal 
+ Software reset, the corresponding high-speed 
counter's PV will be reset if the phase-Z signal is 
received while this bit is ON.
When the reset method is set to Software reset, 
the corresponding high-speed counter's PV will 
be reset in the cycle when this bit goes from 
OFF to ON.

Read only • Cleared when 
power is turned 
ON.

High-speed Counter 
1 Reset Bit

A53101 Read only

High-speed Counter 
0 Gate Bit

A53102 When a counter's Gate Bit is ON, the counter's 
PV will not be changed even if pulse inputs are 
received for the counter.

When the bit is turned OFF again, counting will 
restart and the high-speed counter's PV will be 
refreshed.

When the reset method is set to Phase-Z signal 
+ Software reset, the Gate Bit is disabled while 
the corresponding Reset Bit (A53100 or 
A53101) is ON.

Read only • Cleared when 
power is turned 
ON.

High-speed Counter 
1 Gate Bit

A53103 Read only

Name Address Description Read/Write Times when data is 
accessed

Name Address Description Read/Write Times when data is 
accessed

Pulse Output 0 PV A276 to 
A277

Contain the number of pulses output from the 
corresponding pulse output port.
PV range: 80000000 to 7FFFFFFF hex

(-2,147,483,648 to 2,147,483,647)
When pulses are being output in the CW direc-
tion, the PV is incremented by 1 for each pulse.

When pulses are being output in the CCW direc-
tion, the PV is decremented by 1 for each pulse.
PV after overflow: 7FFFFFFF hex

PV after underflow: 80000000 hex
A277 contains the leftmost 4 digits and A276 
contains the rightmost 4 digits of the pulse out-
put 0 PV.
A279 contains the leftmost 4 digits and A278 
contains the rightmost 4 digits of the pulse out-
put 1 PV.

Note If the coordinate system is relative coor-
dinates (undefined origin), the PV will be
cleared to 0 when a pulse output starts,
i.e. when a pulse output instruction
(SPED(885), ACC(888), or PLS2(887)) is
executed.

Read only • Cleared when 
power is turned 
ON.

• Cleared when 
operation starts.

• Refreshed each 
cycle during over-
see process.

• Refreshed when 
the INI(880) 
instruction is exe-
cuted for the cor-
responding pulse 
output.

Pulse Output 1 PV A278 to 
A279
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Pulse Output 0 
Accel/Decel Flag

A28000 This flag will be ON when pulses are being out-
put from pulse output 0 according to an 
ACC(888) or PLS2(887) instruction and the out-
put frequency is being changed in steps (accel-
erating or decelerating).
0: Constant speed
1: Accelerating or decelerating

Read only • Cleared when 
power is turned 
ON.

• Cleared when 
operation starts or 
stops.

• Refreshed each 
cycle during over-
see process.

Pulse Output 0

Overflow/Underflow 
Flag

A28001 This flag indicates when an overflow or under-
flow has occurred in the pulse output 0 PV.
0: Normal
1: Overflow or underflow

Read only • Cleared when 
power is turned 
ON.

• Cleared when 
operation starts.

• Cleared when the 
PV is changed by 
the INI(880) 
instruction.

• Refreshed when 
an overflow or 
underflow occurs.

Pulse Output 0 Out-
put Amount Set Flag

A28002 ON when the number of output pulses for pulse 
output 0 has been set with the PULS instruction.
0: No setting

1: Setting made

Read only • Cleared when 
power is turned 
ON.

• Cleared when 
operation starts or 
stops.

• Refreshed when 
the PULS instruc-
tion is executed.

• Refreshed when 
pulse output 
stops.

Pulse Output 0 Out-
put Completed Flag 

A28003 ON when the number of output pulses set with 
the PULS instruction has been output through 
pulse output 0.
0: Output not completed.

1: Output completed.

Read only • Cleared when 
power is turned 
ON.

• Cleared when 
operation starts or 
stops.

• Refreshed at the 
start or comple-
tion of pulse out-
put in 
independent 
mode.

Pulse Output 0 Out-
put In-progress Flag

A28004 ON when pulses are being output from pulse 
output 0.
0: Stopped
1: Outputting pulses.

Read only • Cleared when 
power is turned 
ON.

• Cleared when 
operation starts or 
stops.

• Refreshed when 
pulse output 
starts or stops.

Pulse Output 0 No-
origin Flag

A28005 ON when the origin has not been determined for 
pulse output 0 and goes OFF when the origin 
has been determined.
0: Origin established.
1: Origin not established.

Read only • Turned ON when 
power is turned 
ON.

• Turned ON when 
operation starts.

• Refreshed when 
pulse output 
starts or stops.

• Refreshed each 
cycle during the 
overseeing pro-
cesses.

Name Address Description Read/Write Times when data is 
accessed
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Pulse Output 0 At-
origin Flag

A28006 ON when the pulse output PV matches the ori-
gin (0).
0: Not stopped at origin.
1: Stopped at origin.

Read only • Cleared when 
power is turned 
ON.

• Refreshed each 
cycle during the 
overseeing pro-
cesses.

Pulse Output 0 Out-
put Stopped Error 
Flag

A28007 ON when an error occurred while outputting 
pulses in the pulse output 0 origin search func-
tion.

The Pulse Output 0 Output Stop Error code will 
be written to A444.
0: No error

1: Stop error occurred.

Read only • Cleared when 
power is turned 
ON.

• Refreshed when 
origin search 
starts.

• Refreshed when a 
pulse output stop 
error occurs.

Pulse Output 1 
Accel/Decel Flag

A28100 This flag will be ON when pulses are being out-
put from pulse output 1 according to an 
ACC(888) or PLS2(887) instruction and the out-
put frequency is being changed in steps (accel-
erating or decelerating).
0: Constant speed
1: Accelerating or decelerating

Read only • Cleared when 
power is turned 
ON.

• Cleared when 
operation starts or 
stops.

• Refreshed each 
cycle during over-
see process.

Pulse Output 1

Overflow/Underflow 
Flag

A28101 This flag indicates when an overflow or under-
flow has occurred in the pulse output 1 PV.
0: Normal
1: Overflow or underflow

Read only • Cleared when 
power is turned 
ON.

• Cleared when 
operation starts.

• Cleared when the 
PV is changed by 
the INI(880) 
instruction.

• Refreshed when 
an overflow or 
underflow occurs.

Pulse Output 1 Out-
put Amount Set Flag

A28102 ON when the number of output pulses for pulse 
output 1 has been set with the PULS instruction.

0: No setting
1: Setting made

Read only • Cleared when 
power is turned 
ON.

• Cleared when 
operation starts or 
stops.

• Refreshed when 
the PULS instruc-
tion is executed.

• Refreshed when 
pulse output 
stops.

Pulse Output 1 Out-
put Completed Flag 

A28103 ON when the number of output pulses set with 
the PULS instruction has been output through 
pulse output 1.
0: Output not completed.

1: Output completed.

Read only • Cleared when 
power is turned 
ON.

• Cleared when 
operation starts or 
stops.

• Refreshed when 
the PULS instruc-
tion is executed.

• Refreshed at the 
start or comple-
tion of pulse out-
put in 
independent 
mode.

Name Address Description Read/Write Times when data is 
accessed
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Pulse Output 1 Out-
put In-progress Flag

A28104 ON when pulses are being output from pulse 
output 1.
0: Stopped
1: Outputting pulses.

Read only • Cleared when 
power is turned 
ON.

• Cleared when 
operation starts or 
stops.

• Refreshed when 
pulse output 
starts or stops.

Pulse Output 1 No-
origin Flag

A28105 ON when the origin has not been determined for 
pulse output 1 and goes OFF when the origin 
has been determined.
0: Origin established.

1: Origin not established.

Read only • Turned ON when 
power is turned 
ON.

• Turned ON when 
operation starts.

• Refreshed when 
pulse output 
starts or stops.

• Refreshed each 
cycle during the 
overseeing pro-
cesses.

Pulse Output 1 At-
origin Flag

A28106 ON when the pulse output PV matches the ori-
gin (0).
0: Not stopped at origin.

1: Stopped at origin.

Read only • Cleared when 
power is turned 
ON.

• Refreshed each 
cycle during the 
overseeing pro-
cesses.

Pulse Output 1 Out-
put Stopped Error 
Flag

A28107 ON when an error occurred while outputting 
pulses in the pulse output 1 origin search func-
tion. 
The Pulse Output 1 Output Stop Error code will 
be written to A445.

0: No error
1: Stop error occurred.

Read only • Cleared when 
power is turned 
ON.

• Refreshed when 
origin search 
starts.

• Refreshed when a 
pulse output stop 
error occurs.

PWM(891) Output 0 
Output In-progress 
Flag

A28300 ON when pulses are being output from 
PWM(891) output 0.

0: Stopped
1: Outputting pulses.

Read only • Cleared when 
power is turned 
ON.

• Cleared when 
operation starts or 
stops.

• Refreshed when 
pulse output 
starts or stops.

PWM(891) Output 1 
Output In-progress 
Flag

A28308 ON when pulses are being output from 
PWM(891) output 1.
0: Stopped
1: Outputting pulses.

Read only

Pulse Output 0 Stop 
Error Code

A444 When a pulse output stop error occurred with 
pulse output 0, the corresponding error code is 
written to this word.

Read only • Cleared when 
power is turned 
ON.

• Refreshed when 
origin search 
starts.

• Refreshed when a 
pulse output stop 
error occurs.

Pulse Output 1 Stop 
Error Code

A445 When a pulse output stop error occurred with 
pulse output 1, the corresponding error code is 
written to this word.

Read only

Pulse Output 0 
Reset Bit

A54000 The pulse output 0 PV (contained in A276 and 
A277) will be cleared when this bit is turned from 
OFF to ON.

Read/Write • Cleared when 
power is turned 
ON.

Name Address Description Read/Write Times when data is 
accessed
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4-4 Flag Operations during Pulse Output

---: No change, ↑  ↓ : Both ON and OFF, ↑ : ON Only, ↓ : OFF Only, 0: Cleared to 0

Pulse Output 0 CW 
Limit Input Signal 
Flag

A54008 This is the CW limit input signal for pulse output 
0, which is used in the origin search. To use this 
signal, write the input from the actual sensor as 
an input condition in the ladder program and out-
put the result to this flag.

Read/Write Cleared when power 
is turned ON.

Pulse Output 0 CCW 
Limit Input Signal 
Flag

A54009 This is the CCW limit input signal for pulse out-
put 0, which is used in the origin search. To use 
this signal, write the input from the actual sensor 
as an input condition in the ladder program and 
output the result to this flag.

Read/Write

Pulse Output 1 
Reset Bit

A54100 The pulse output 1 PV (contained in A278 and 
A279) will be cleared when this bit is turned from 
OFF to ON.

Read/Write

Pulse Output 1 CW 
Limit Input Signal 
Flag

A54108 This is the CW limit input signal for pulse output 
1, which is used in the origin search. To use this 
signal, write the input from the actual sensor as 
an input condition in the ladder program and out-
put the result to this flag.

Read/Write

Pulse Output 1 CCW 
Limit Input Signal 
Flag

A54109 This is the CCW limit input signal for pulse out-
put 1, which is used in the origin search. To use 
this signal, write the input from the actual sensor 
as an input condition in the ladder program and 
output the result to this flag.

Read/Write

PVs Accel/
Decel 
Flags

Overflow/
Underflow

Output 
Amount 

Set

Output 
Com-
pleted

Output In 
Progress

Origin Not 
Estab-
lished

Origin 
Stop

PULS (886) --- --- --- ↑ --- --- --- ---

SPED(885) Changes --- ↑  ↓ ↓ ↑  ↓ ↑  ↓ --- ↑  ↓
ACC(888) Changes ↑  ↓ ↑  ↓ ↓ ↑  ↓ ↑  ↓ --- ↑  ↓
PLS2(887) Changes ↑  ↓ ↑  ↓ ↓ ↑  ↓ ↑  ↓ --- ↑  ↓
PWM(891) --- --- --- --- --- --- --- ---

INI(880) Changes ↓ ↓ ↓ --- ↓ ↓ ↑  ↓
ORG
(889)

Origin 
search

Changes ↑  ↓ ↓ --- --- ↑  ↓ ↑  ↓ ↑

Origin 
return

Changes ↑  ↓ --- --- --- ↑  ↓ --- ↑

Operation starts 0 ↓ ↓ ↓ ↓ ↓ ↑ ---

Operation stops --- ↓ --- ↓ ↓ ↓ --- ---

Reset Changes ↓ ↓ --- --- ↓ ↑ ↓
Power ON 0 ↓ ↓ ↓ ↓ ↓ ↑ ↓

Name Address Description Read/Write Times when data is 
accessed
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SECTION 5
Built-in I/O Function Descriptions

This section describes the application of built-in I/O in detail. 
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5-1 Built-in Inputs

5-1-1 Overview
There are 4 kinds of built-in inputs:

• General-purpose inputs

• Interrupt inputs (direct mode or counter mode)

• High-speed counter inputs (with the frequency measurement function)

• Quick-response inputs

The built-in inputs are allocated bits 00 to 09 of CIO 2960. The PLC Setup set-
tings specify which kind of input is used for each bit.

5-1-2 General-purpose Inputs

Overview
The general-purpose input function treats inputs just like inputs in an Input
Unit. The input signals are read during regular I/O refreshing and the input
status is reflected in I/O memory at that time. The input time constant (ON
response time) can be set for the general-purpose inputs.

Bit Allocations
Code Word address Bit Function

IN0 CIO 2960 00 General-purpose input 0

IN1 01 General-purpose input 1

IN2 02 General-purpose input 2

IN3 03 General-purpose input 3

IN4 04 General-purpose input 4

IN5 05 General-purpose input 5

IN6 06 General-purpose input 6

IN7 07 General-purpose input 7

IN8 08 General-purpose input 8

IN9 09 General-purpose input 9
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Procedure

Restrictions on General-purpose Inputs
• General-purpose inputs 0 to 3 cannot be used when built-in inputs IN0 to

IN3 are being used as interrupt inputs or quick-response inputs.

• General-purpose inputs 8 and 9 cannot be used when high-speed counter
input 0 is being used. Furthermore, general-purpose input 3 cannot be
used if the high-speed counter 0 reset method is set to Phase-Z signal +
Software reset.
General-purpose inputs 6 and 7 cannot be used when high-speed counter
input 1 is being used. General-purpose input 2 cannot be used if the high-
speed counter 1 reset method is set to Phase-Z signal + Software reset.

• General-purpose inputs 0 and 1 cannot be used when the origin search
function is enabled for pulse output 0 (enabled in the PLC Setup). Also,
general-purpose input 4 cannot be used when operating mode 2 has
been specified, i.e., the Positioning Completed Signal is being used.
General-purpose inputs 2 and 3 cannot be used when the origin search
function is enabled for pulse output 1 (enabled in the PLC Setup). Also,
general-purpose input 5 cannot be used when operating mode 2 has
been specified, i.e., the Positioning Completed Signal is being used.

Select general purpose

Wire inputs.

PLC Setup settings

Ladder program

•  IN0 to IN9 (CIO 2960 bits 00 to 09)

•  Connect to the selected terminals between IN0 and IN9.

•  When IN0 to IN3 are used as general-purpose inputs, make 
the necessary "input operation settings" for IN0 to IN3 in 
Programming Console address 60.
 IN0: Set the rightmost digit (bits 00 to 03) to 0.
 IN1: Set the second digit (bits 04 to 07) to 0.
 IN2: Set the third digit (bits 08 to 11) to 0.
 IN3: Set the leftmost digit (bits 12 to 15) to 0.
 The default setting for address 60 is 0000 (inputs IN0 to IN3 
used as general-purpose inputs.)

•  When setting the input time constant (ON response time), 
make the necessary "input time constant setting" in 
Programming Console address 61. The input time constant 
setting applies to general-purpose inputs IN 0 to IN9 only.
00 hex: Default (8 ms); 10 hex: No filter; 11 hex: 0.5 ms; 12 
hex: 1 ms; 13 hex: 2 ms; 14 hex:4 ms; 15 hex: 8 ms; 16 hex: 
16 ms; 17 hex: 32 ms

•  Use the general-purpose inputs in instructions such 
as LD.

•  To use the immediate-refreshing variation, add the 
"!" prefix to the instruction. For example: !LD.

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

5-1-3 Interrupt Inputs

Interrupt Inputs (Direct Mode)

Overview This function starts an interrupt task when the corresponding input signal (up
or down differentiated) is received. The four interrupt inputs control interrupt
tasks 140 to 143. (The interrupt task numbers cannot be changed.)

Bit Allocations

Procedure

Note Use the MSKS(690) instruction to select the interrupt mode (direct mode or
counter mode.)

Item Specifications

Number of inputs 10 inputs

Allocated data area CIO 2960 bits 00 to 09

Input time constant
(ON response time)

Default: 8 ms
The following settings can be made in the PLC 
Setup: 0 ms (no filter), 0.5 ms, 1 ms, 2 ms, 4 ms, 
8 ms, 16 ms, or 32 ms.

Code Word address Bit Function

IN0 CIO 2960 00 Interrupt input 0

IN1 01 Interrupt input 1

IN2 02 Interrupt input 2

IN3 03 Interrupt input 3

Select interrupt inputs.

Wire inputs.

PLC Setup settings

Ladder program

•  IN0 to IN3  (CIO 2960 bits 00 to 03)

• Connect to the selected terminals between 
IN0 and IN3.

• When IN0 to IN3 are used as interrupt inputs in direct 
mode, make the necessary "input operation settings" 
for IN0 to IN3 in Programming Console address 60.
 IN0: Set the rightmost digit (bits 00 to 03) to 1 hex.
 IN1: Set the second digit (bits 04 to 07) to 1 hex.
 IN2: Set the third digit (bits 08 to 11) to 1 hex.
 IN3: Set the leftmost digit (bits 12 to 15) to 1 hex.

• Program the corresponding interrupt tasks. Interrupt 
tasks 140 to 143 correspond to inputs IN0 to IN3).

• Use the MSKS(690) instruction to specify up or down 
differentiation.
Use control data (N) settings 10 to 13 to set up/down 
differentiation for inputs IN0 to IN3. Set S=0 to specify 
up differentiation or S=1 to specify down 
differentiation.

• Use the MSKS(690) instruction to enable the interrupt 
inputs in direct mode.
Use control data (N) settings 6 to 9 to specify interrupt 
inputs IN0 to IN3. Set S=0 to enable the interrupts in 
direct mode.
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Restrictions on Interrupt 
Inputs (Direct Mode)

• Interrupt inputs 0 to 3 cannot be used when built-in inputs IN0 to IN3 are
being used as general-purpose inputs or quick-response inputs.

• Interrupt input 3 cannot be used when high-speed counter input 0 is being
used and the high-speed counter 0 reset method is set to Phase-Z signal
+ Software reset.
Interrupt input 2 cannot be used when high-speed counter input 1 is being
used and the high-speed counter 1 reset method is set to Phase-Z signal
+ Software reset.

• Interrupt inputs 0 and 1 cannot be used when the origin search function is
enabled for pulse output 0 (enabled in the PLC Setup).
Interrupt inputs 2 and 3 cannot be used when the origin search function is
enabled for pulse output 1 (enabled in the PLC Setup).

Specifications

Interrupt Task Numbers

Interrupt Inputs (Counter Mode)

Overview This function counts input signals (up or down differentiated) and starts an
interrupt task when the counter PV reaches the SV (or 0 when decrementing.)

The four interrupt inputs control interrupt tasks 140 to 143. The interrupt task
numbers cannot be changed.

Bit Allocations

Item Specifications

Number of inputs 4 inputs (The 4 input terminals are shared with the 
quick-response inputs, high-speed counter (Phase-Z 
signal), and general-purpose inputs.)

Allocated data area CIO 2960 bits 00 to 03

Interrupt detection Up differentiation or down differentiation

Input bit Interrupt task number

CIO 2960 bit 00 140

CIO 2960 bit 01 141

CIO 2960 bit 02 142

CIO 2960 bit 03 143

Code Word address Bit Function

IN0 CIO 2960 00 Interrupt input 0

IN1 01 Interrupt input 1

IN2 02 Interrupt input 2

IN3 03 Interrupt input 3
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Procedure

Note Use the MSKS(690) instruction to select the interrupt mode (direct mode or
counter mode.)

Restrictions on Interrupt 
Inputs (Counter Mode)

• Interrupt inputs 0 to 3 cannot be used when built-in inputs IN0 to IN3 are
being used as general-purpose inputs or quick-response inputs.

• Interrupt input 3 cannot be used when high-speed counter input 0 is being
used and the high-speed counter 0 reset method is set to Phase-Z signal
+ Software reset.
Interrupt input 2 cannot be used when high-speed counter input 1 is being
used and the high-speed counter 1 reset method is set to Phase-Z signal
+ Software reset.

• Interrupt inputs 0 and 1 cannot be used when the origin search function is
enabled for pulse output 0 (enabled in the PLC Setup).
Interrupt inputs 2 and 3 cannot be used when the origin search function is
enabled for pulse output 1 (enabled in the PLC Setup).

Select interrupt inputs.

Wire inputs.

PLC Setup settings

Auxiliary Area settings

Ladder program

•  IN0 to IN3 (CIO 2960 bits 00 to 03)

•  Connect to the selected terminals between IN0 and IN3.

•  When IN0 to IN3 are used as interrupt inputs in counter 
mode, make the necessary "input operation settings" 
for IN0 to IN3 in Programming Console address 60.
 IN0: Set the rightmost digit (bits 00 to 03) to 1 hex.
 IN1: Set the second digit (bits 04 to 07) to 1 hex.
 IN2: Set the third digit (bits 08 to 11) to 1 hex.
 IN3: Set the leftmost digit (bits 12 to 15) to 1 hex.

•  Set the desired counter SVs in A532 to A535.

•  Program the corresponding interrupt tasks. Interrupt 
tasks 140 to 143 correspond to inputs IN0 to IN3).
Use the MSKS(690) instruction to specify whether up or 
down differentiated pulses will be counted.
Use control data (N) settings 10 to 13 to set up/down 
differentiation for inputs IN0 to IN3. Set S=0 to specify 
up differentiation or S=1 to specify down differentiation.

•  Use the MSKS(690) instruction to enable the interrupt 
inputs in counter mode.
Use control data (N) settings 6 to 9 to specify interrupt 
inputs IN0 to IN3. Set S=2 to start a decrementing 
counter and enable the interrupts. Set S=3 to start an 
incrementing counter and enable the interrupts.
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Specifications

Interrupt Task Numbers

5-1-4 High-speed Counter Inputs

Overview
This function counts pulse signals input at the built-in input terminals.

Any one of the following input signals can be selected as the counter input
mode.

• Differential phase inputs (4x)

• Pulse + direction inputs

• Up/Down pulse inputs

• Increment pulse inputs

The present counts are contained in the High-speed Counter PVs (A271 to
A274.)

• The counting mode can be set to linear mode or ring mode counting.

• The counter reset method can be set to Phase-Z signal + Software reset
or Software reset.

• An interrupt task can be started when the high-speed counter PV meets
the preset comparison condition. Either one of these comparison meth-
ods can be used:

• Target value comparison

• Range comparison

• Counting can be stopped temporarily with the counters Gate Bit (Gate
function.)

Item Specifications

Number of inputs 4 inputs (The 4 input terminals are shared with the 
quick-response inputs, high-speed counter (Phase-Z 
signal), and general-purpose inputs.)

Allocated data area CIO 2960 bits 00 to 03

Count pulse detection Up differentiation or down differentiation

Count method Incrementing or decrementing (Set with the 
MSKS(690) instruction.)

Count range 0001 to FFFF hex (16 bits)
(The SVs are set in Auxiliary Area words A532 to 
A535.)

Response frequency Single phase: 1 kHz x 4 inputs

Storage priority for the inter-
rupt input (counter mode) PVs

A536 to A539

•PVs can be read with the PRV(881) instruction.
•PVs can be changed with the INI(880) instruction.

Note

•PVs are retained when the power is turned ON.
•PVs are cleared when operation starts.
•PVs are refreshed when a interrupt occurs.
•PVs are refreshed when the INI(880) instruction is 
executed to change the PV.

Input bit Interrupt task number

CIO 2960 bit 00 140

CIO 2960 bit 01 141

CIO 2960 bit 02 142

CIO 2960 bit 03 143
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Bit Allocations
Code Word 

address
Bit Pulse input mode

Differential phase Pulse + direction Up/down input Increment

IN6 CIO 2960 06 High-speed counter 
1 Phase A

High-speed counter 
1 Count input

High-speed counter 
1 Increment input

High-speed counter 
1 Count input

IN7 07 High-speed counter 
1 Phase B

High-speed counter 
1 Direction input

High-speed counter 
1 Decrement input

---

IN2 02 High-speed counter 
1 Phase Z

High-speed counter 
1 Reset input

High-speed counter 
1 Reset input

High-speed counter 
1 Reset input

IN8 08 High-speed counter 
0 Phase A

High-speed counter 
0 Count input

High-speed counter 
0 Increment input

High-speed counter 
0 Count input

IN9 09 High-speed counter 
0 Phase B

High-speed counter 
0 Direction input

High-speed counter 
0 Decrement input

---

IN3 03 High-speed counter 
0 Phase Z

High-speed counter 
0 Reset input

High-speed counter 
0 Reset input

High-speed counter 
0 Reset input
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Procedure

Select high-speed counter 1 and/or 2.

Select the pulse input method, reset 
method, and counting range.

Select the kind of interrupt (if any).

Wire inputs.

PLC Setup settings

Ladder program

•  Pulse input methods: Differential phase (4x), Pulse + 
direction, Up/Down, or Increment

•  Reset methods: Phase-Z + Software reset or Software 
reset

•  Counting ranges: Linear mode or Ring mode

•  No interrupt
•  Target value comparison interrupt
•  Range comparison interrupt

•  For high-speed counter 0, connect IN3, IN8, and 
IN9. For high-speed counter 1, connect IN2, IN6, 
and IN7.

•  Enable high-speed counter 0 and/or 1.
High-speed Counter 0 (1) Enable/Disable:
Bits 12 to 15 of Programming Console address 50 (53).
1 Hex: Enable the high-speed counter (60 kHz.)
2 Hex: Enable the high-speed counter (100 kHz.)
Set the pulse input method(s).

•  High-speed Counter 0 (1) Pulse Input Mode:
Bits 00 to 03 of Programming Console address 50 (53).
0 Hex: Differential phase (4x)
1 Hex: Pulse + direction
2 Hex: Up/Down
3 Hex: Increment
Set the reset method(s).

• High-speed Counter 0 (1) Reset Method:
Bits 04 to 07 of Programming Console address 50 (53).
0 Hex: Phase-Z + Software reset
1 Hex: Software reset
Set the counting range(s).

• High-speed Counter 0 (1) Counting Mode:
Bits 04 to 07 of Programming Console address 50 (53).
0 Hex: Linear mode
1 Hex: Ring mode

•  Program the interrupt task (with any interrupt number between 0 
and 255) to be executed when using a target value comparison 
or range comparison interrupts. 

•  When performing target value comparisons, execute the 
CTBL(882) instruction with C=0000 Hex to register a target 
value comparison table and start the comparison. 

•  When performing range value comparisons, execute the 
CTBL(882) instruction with C=0001 Hex to register a range 
comparison table and start the comparison. 

•  To register a target value comparison table without starting the 
comparison, execute the CTBL(882) instruction with C=0002 
Hex. 

•  To register a range comparison table without starting the 
comparison, execute the CTBL(882) instruction with C=0003 
Hex.

•  The INI(880) instruction can be used to change the PV.
•  The INI(880) instruction can be used to start comparison with 

the registered target value comparison table or range 
comparison table.

•  The PRV(881) instruction can be used to read the high-speed 
counter PVs, read the status of the high-speed counter 
comparison operation, or read the range-comparison results.

•  The High-speed Counter Gate Bit (A53102 and A53103) can be 
turned ON to stop counting pulses input to high speed counter 0 
and 1.
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Restrictions on High-speed Counter Inputs
• The Phase-Z signal + Software reset method cannot be used when high

speed counters 0/1 are operating in Differential Phase or Pulse + Direc-
tion Input Modes and the origin search function is enabled for pulse out-
put 1. The Phase-Z signal + Software reset method can be used when
high speed counters 0/1 are operating in Incrementing or Up/Down Input
Modes.

• General-purpose inputs 8 and 9 cannot be used when high-speed counter
input 0 is being used. Furthermore, general-purpose input 3, interrupt
input 3, and quick-response input 3 cannot be used if the high-speed
counter 0 reset method is set to Phase-Z signal + Software reset.
General-purpose inputs 6 and 7 cannot be used when high-speed counter
input 1 is being used. Furthermore, general-purpose input 2, interrupt
input 2, and quick-response input 2 cannot be used if the high-speed
counter 0 reset method is set to Phase-Z signal + Software reset.

Specifications
Item Specification

Number of high-speed counters 2 (High-speed counters 0 and 1)

Allocated data area CIO 2960 (The bits actually used depend on the pulse input mode selected.)

Pulse input mode
(Selected in the PLC Setup)

Differential phase 
inputs

Up/down inputs Pulse + direction 
inputs

Increment inputs

Input pin 
allocation

High-speed 
counter 0

High-speed 
counter 1

24 V: 25
LD+: 27
0 V/LD−: 29

24 V: 19
LD+: 21
0 V/LD−: 23

Phase-A input Increment pulse 
input

Pulse input Increment pulse 
input

24 V: 26
LD+: 28
0 V/LD−: 30

24 V: 20
LD+: 22
0 V/LD−: 24

Phase-B input Decrement pulse 
input

Direction input ---

24 V: 8
LD+: 10
0 V/LD−: 12

24 V: 7
LD+: 9
0 V/LD−: 11

Phase-Z input Reset input Reset input Reset input

Input method Differential phase 
4X (Fixed)

Single-phase input 
+ Direction input

Single-phase input 
X 2

Single-phase input

Response 
frequency

Line-driver inputs 50 kHz 100 kHz 100 kHz 100 kHz

24-V DC inputs 30 kHz 60 kHz 60 kHz 60 kHz

Counting mode Linear mode or Ring mode (Select in the PLC Setup.)

Count value Linear mode: 80000000 to 7FFFFFFF hex
Ring mode: 00000000 to Ring SV
(The Ring SV is set in the PLC Setup and the setting range is 00000001 to 
FFFFFFFF hex.)

High-speed counter PV storage loca-
tions

High-speed counter 0:
A271 (leftmost 4 digits) and A270 (rightmost 4 digits)

High-speed counter 1:
A273 (leftmost 4 digits) and A272 (rightmost 4 digits)
Target value comparison interrupts or range comparison interrupts can be exe-
cuted based on these PVs.

Note The PVs are refreshed in the overseeing processes at the beginning of each cycle. 
Use the PRV(881) instruction to read the most recent PVs.

Data format: 8 digit hexadecimal
Range in linear mode: 80000000 to 7FFFFFFF hex
Range in ring mode: 00000000 to Ring SV
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Pulse Input Modes

Differential Phase Mode The differential phase mode uses two phase signals (phase A and phase B)
and increments/decrements the count according to the status of these two
signals.

Conditions for Incrementing/Decrementing the Count

Pulse + Direction Mode The pulse + direction mode uses a direction signal input and pulse signal
input. The count is incremented or decremented depending on the status (ON
or OFF) of the direction signal. 

Control 
method

Target value comparison Up to 48 target values and corresponding interrupt task numbers can be regis-
tered.

Range comparison Up to 8 ranges can be registered, with a separate upper limit, lower limit, and 
interrupt task number for each range. 

Counter reset method Select one of the following methods in the PLC Setup.
•Phase-Z + Software reset
The counter is reset when the phase-Z input goes ON while the Reset Bit (see 
below) is ON.

•Software reset
The counter is reset when the Reset Bit (see below) goes ON.
(Set the counter reset method in the PLC Setup.)
Reset Bits: The High-speed Counter 0 Reset Bit is A53100 and the High-speed 
Counter 1 Reset Bit is A53101.

Item Specification

1112 11 1010 99 8 88 7 77 666 555 444 333 222 11 0 

Phase-A

Phase-B

Count

Phase A Phase B Count value

↑ L Increment

H ↑ Increment

↓ H Increment

L ↓ Increment

L ↑ Decrement

↑ H Decrement

H ↓ Decrement

↓ L Decrement

22 1 1 0 0 7 6876 55 44 33 

Pulse

Direction
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Conditions for Incrementing/Decrementing the Count

• The count is incremented when the direction signal is ON and decre-
mented when it is OFF.

• Only up-differentiated pulses (rising edges) can be counted.

Up/Down Mode The up/down mode uses two signals, an increment pulse input and a decre-
ment pulse input.

Conditions for Incrementing/Decrementing the Count

• The count is incremented for each increment pulse input and decre-
mented when for each decrement pulse input. 

• Only up-differentiated pulses (rising edges) can be counted.

Increment Mode The increment mode counts single-phase pulse signal inputs. This mode only
increments the count.

Conditions for Incrementing/Decrementing the Count

Direction 
signal

Pulse 
signal

Count value

↑ L No change

H ↑ Increment

↓ H No change

L ↓ No change

L ↑ Decrement

↑ H No change

H ↓ No change

↓ L No change

22 1 1 0 0 7 6876 55 44 33 

Increment pulse

Decrement pulse

Decrement 
pulse

Increment 
pulse

Count value

↑ L Decrement

H ↑ Increment

↓ H No change

L ↓ No change

L ↑ Increment

↑ H Decrement

H ↓ No change

↓ L No change

142 151 16 

 

0 9 10876 115 124 133

Pulse

Pulse Count value

↑ Increment

H No change

↓ No change

L No change
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• Only up-differentiated pulses (rising edges) can be counted.

Counting Modes

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 under-
flow/overflow will occur and counting will stop.

Lower and Upper Limits of the Range

The following diagrams show the lower limit and upper limit values for incre-
ment mode and up/down mode.

Ring Mode Input pulses are counted in a loop within the set range. The loop operates as
follows:

• If the count is incremented from the max. 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 max. ring
count automatically and decrementing will continue.

Consequently, underflows and overflows cannot occur when ring mode is
used.

Max. Ring Count

Use the PLC Setup to set the max. ring count, which is the max. value of the
input pulse counting range. The max. ring count can be set to any value
between 00000001 and FFFFFFFF hex.

Restrictions

• There are no negative values in ring mode.

• If the max. ring count is set to 0 in the PLC Setup, the counter will operate
with a max. ring count of FFFFFFFF hex.

 

0  
(000000 Hex) 

4294967295 
(FFFFFFFF Hex) 

−2147483648 
(80000000 Hex) 

0  
(00000000 Hex) 

+2147483647 
(7FFFFFFF Hex) 

PV overflow

Increment Mode

Up/Down Mode

PV underflow PV overflow

232−1

0

Count value

Max. ring 
count
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Reset Methods

Phase-Z Signal + Software 
Reset

The high-speed counter’s PV is reset when the phase-Z signal (reset input)
goes from OFF to ON while the corresponding High-speed Counter Reset Bit
(A53100 or A53101) 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. Con-
sequently, when the Reset Bit is turned ON in the ladder program, the phase-
Z signal (bit 02 or 03 of CIO 2960) does not become effective until the next
PLC cycle.

Software Reset The high-speed counter’s PV is reset when the corresponding High-speed
Counter Reset Bit (A53100 or A53101) goes from OFF to 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 oversee-
ing processes. Reset processing is performed at the same time. The OFF-to-
ON transition will not be recognized if the Reset Bit goes OFF again within the
same cycle. 

Starting Interrupt Tasks at Desired Counter PVs
Data registered in advance in a comparison table can be compared to the
actual counter PVs during operation. The specified interrupt tasks (registered
in the table) will be started when the corresponding comparison condition is
met.

There are two comparison methods available: Target value comparison and
range comparison.

• Use the CTBL(882) instruction to register the comparison table.

• Use either the CTBL(882) instruction or INI(880) instruction to start the
comparison operation.

• Use either the INI(880) instruction to stop the comparison operation.

Target Value Comparison The specified interrupt task is executed when the high-speed counter PV
matches a target value registered in the table.

• 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 executed when the high-
speed counter PV matches the registered target value.

One cycle

Phase-Z

Reset Bit

PV not 
reset

PV not 
reset

PV 
reset

PV 
reset

PV 
reset

PV 
reset

One cycle

Reset Bit

PV not 
reset

PV 
reset

PV not 
reset

PV not 
reset
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• Up to 48 target values (between 1 and 48) can be registered in the com-
parison table.

• A different interrupt task can be registered for each target value.

• The target value comparison is performed on all of the target values in the
table, regardless of the order in which the target values are registered.

• If the PV is changed, the changed PV will be compared to the target val-
ues in the table, even if the PV is changed while the target value compar-
ison operation is in progress.

Restrictions

A comparison condition (target value and count direction) cannot appear in
the table more than once. An error will occur if a comparison condition is
specified two or more times.

Note When the count direction (incrementing/decrementing) changes at a PV that
matches a target value, the next target value cannot be matched in that direc-
tion.
Set the target values so that they do not occur at the peak or trough of count
value changes.

Range Comparison The specified interrupt task is executed when the high-speed counter PV is
within the range defined by the upper and lower limit values.

• The comparison conditions (upper and lower limits of the range) are reg-
istered in the comparison table along with the corresponding interrupt
task number. The specified interrupt task will be executed once when the
high-speed counter PV is in the range (Lower limit ≤ PV ≤ Upper limit).

• A total of 8 ranges (upper and lower limits) are registered in the compari-
son table.

• The ranges can overlap.

• A different interrupt task can be registered for each range.

• The counter PV is compared with the 8 ranges once each cycle.

• The interrupt task is executed just once when the comparison condition
goes from unmet to met.

No. 001 No. 015 No. 000 No. 020

High-speed counter PV

Comparison is 
executed without 
regard to the order 
of the values in the 
table.

Target value 1

Target value 2

Target value 3

Target value 4

Interrupt task that is started.

Time

Comparison table
Number of values = 4
Target value 1 (Incrementing) 

Interrupt task = 000

Target value 2 (Incrementing) 

Interrupt task = 001

Target value 3 (Decrementing) 

Interrupt task = 020

Target value 4 (Incrementing) 

Interrupt task = 015

Target value 1

Target value 2

Target value 1

Target value 2

Match not recognized.

Match Match

Match
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Restrictions

When more than one comparison condition is met in a cycle, the first interrupt
task in the table will be executed in that cycle. The next interrupt task in the
table will be executed in the next cycle.

Note 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 Met Flags (A27400 to A27407 and
A27500 to A27507) to determine whether the high-speed counter PV is within
a registered range.

Temporarily Stopping Input Signal Counting (Gate Function)
If the High-speed Counter Gate Bit is turned ON, the high-speed counter will
not count even if pulse inputs are received and the counter PV will be main-
tained at its current value. The High-speed Counter 0 Gate Bit is A53102 and
the High-speed Counter 1 Gate Bit is A53103. 

When the High-speed Counter Gate Bit is turned OFF again, the high-speed
counter will resume counting and the counter PV will be refreshed.

Restrictions • The Gate Bit will be disabled if the high-speed counter's reset method is
set to Phase-Z signal + Software reset and the Reset Bit is ON (waiting
for the phase-Z input to reset the counter PV.)

High-speed Counter Frequency Measurement
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 with-
out affecting the performance of those functions.

Procedure

1,2,3... 1. High-speed Counter Enable/Disable Setting (Required)
Set the High-speed Counter 0 Enable/Disable setting to 1 or 2 (use high-
speed counter) in the PLC Setup.

No. 255 No. 000 No. 000 No. 255

High-speed counter PV

Comparison is executed 
without regard to the 
order of the ranges in 
the table.

Upper limit 1

Lower limit 1

Upper limit 2

Lower limit 2

Interrupt task that is started.

Time

Comparison table
Upper limit 1
Lower limit 1

Interrupt task = 000
Upper limit 2
Lower limit 2

Interrupt task = 255
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2. Pulse Input Mode Setting (Required)
Set the High-speed Counter 0 Pulse Input Mode in the PLC Setup.

3. Counting Mode Setting (Required)
Set the High-speed Counter 0 Counting Mode in the PLC Setup.
If ring mode counting is selected, set the High-speed Counter 0 Ring
Counter Maximum Value (max. ring count) in the PLC Setup.

4. Reset Method Setting (Required)
Set the High-speed Counter 0 Reset Method in the PLC Setup.

5. PRV(881) Instruction Execution (Required)
N: Specify the high-speed counter number. (High-speed counter 0: #0010)
C: #0003 (Read frequency)
D: Destination word for frequency data

Frequency Data Format
Units: Hz
Output range: 00000000 to 000186A0 hex

Restrictions • The frequency measurement function can be used with high-speed
counter 0 only.

Specifications

5-1-5 Quick-response Inputs

Overview
The quick-response inputs read pulses with an ON time shorter than the cycle
time (as short as 30 µs). Use the quick-response inputs to read signals such
as inputs from a photomicrosensor.

Procedure

Item Specifications

Number of frequency mea-
surement inputs

1 input (high-speed counter 0 only)

Frequency measurement 
range

Differential phase inputs: 0 to 50 kHz
All other input modes: 0 to 100 kHz

Note If the frequency exceeds the maximum value, the 
maximum value will be stored.

Measurement method Execution of the PRV(881) instruction

Output data range Units: Hz

Range: 00000000 to 000186A0 hex

Select quick-response inputs.

Wire inputs.

PLC Setup settings

• IN0 to IN3 (CIO 2960 bits 00 to 03)

• Connect to the selected terminals 
between IN0 and IN3.

• When IN0 to IN3 are used as quick-
response inputs, make the 
necessary "input operation settings" 
for IN0 to IN3 in Programming 
Console address 60.
 IN0: Set the rightmost digit (bits 00 
to 03) to 2 hex.
 IN1: Set the second digit (bits 04 to 

• Use the quick-response inputs in 
instructions such as LD.Ladder program
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Restrictions on Quick-response Inputs
• Quick-response inputs 0 to 3 cannot be used when built-in inputs IN0 to

IN3 are being used as general-purpose inputs or high-speed counter
inputs.

• Quick-response input 3 cannot be used when high-speed counter input 0
is being used.
Quick-response input 2 cannot be used when high-speed counter input 1
is being used.

• Quick-response inputs 0 and 1 cannot be used when the origin search
function is enabled for pulse output 0 (enabled in the PLC Setup).
Quick-response inputs 2 and 3 cannot be used when the origin search
function is enabled for pulse output 1 (enabled in the PLC Setup).

Specifications

5-1-6 Hardware Specifications

General Specifications

Input Characteristics

Item Specifications

Number of quick-response 
inputs

4 inputs (The 4 input terminals are shared by the 
quick-response inputs, high-speed counters, and 
general-purpose inputs.)

Allocated data area CIO 2960 bits 00 to 03

Minimum detectable pulse 
width

30 µs

Item Specifications

Number of inputs 10 inputs

Allocated data area CIO 2960 bits 00 to 09 (1 word allocated for inputs)

Input methods 24-V DC inputs or line-driver inputs

Response 
speed

ON 
response 
time

Default setting: 8 ms max.

(The input time constant can be set to 0 ms, 0.5 ms, 1 ms, 
2 ms, 4 ms, 8 ms, 16 ms, or 32 ms in the PLC Setup.)

OFF 
response 
time

Default setting: 8 ms max.
(The input time constant can be set to 0 ms, 0.5 ms, 1 ms, 
2 ms, 4 ms, 8 ms, 16 ms, or 32 ms in the PLC Setup.)

Input voltage specifi-
cations

24 V DC Line driver

Terminals IN0 to IN5 IN6 to IN9 IN0 to IN5 IN6 to IN9

Compatible sensors Two-wire method Two-wire method Line driver Line driver

Input voltage 24 V DC +10%, −15% RS-422 line driver

(conforming to AM26LS31 standards)
(Power supply voltage of 5 V ±5%)

Input impedance 3.6 kΩ 4.0 kΩ --- ---

Input current (typical) 6.0 mA 5.5 mA 13 mA 10 mA

ON voltage 17.4 V min. 17.4 V min. --- ---

OFF voltage 5.0 V/1 mA max. 5.0 V/1 mA max.
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5-2 Built-in Outputs

5-2-1 Overview
There are 3 kinds of built-in outputs:

• General-purpose outputs

• Pulse outputs

• Variable duty ratio pulse outputs (PWM(891) outputs)

The built-in outputs are allocated bits 00 to 05 of CIO 2961. The Pulse Output
Instructions must be executed to specify which kind of input is used for each
bit.

5-2-2 General-purpose Outputs

Overview
This function is used to output standard output signals. The output point is
refreshed when the allocated bit goes ON or OFF.

Bit Allocations

Procedure

Restrictions on General-purpose Outputs
• General-purpose outputs 0 to 3 cannot be used if pulses are being output

through those points by the pulse outputs.

• General-purpose outputs 4 and 5 cannot be used if variable duty ratio
pulses (PWM(891) outputs) are being output through those points. 

• General-purpose output 4 (5) cannot be used when the origin search
function is enabled for pulse output 0 (1) and the Error Counter Reset
Output is being used (origin search operating mode set to 1 or 2.) 

Code Word address Bit Function

OUT0 CIO 2961 00 General-purpose output 0

OUT1 01 General-purpose output 1

OUT2 02 General-purpose output 2

OUT3 03 General-purpose output 3

OUT4 04 General-purpose output 4

OUT5 05 General-purpose output 5

Select general-purpose outputs

Wire outputs.

Ladder program

• OUT0 to OUT5 (CIO 2961 bits 00 to 05)

• Connect to the selected terminals between 
OUT0 and OUT5.

• Use the general-purpose outputs in instructions 
such as OUT.

• To use the immediate-refreshing variation, add the 
"!" prefix to the instruction. For example: !OUT.

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

5-2-3 Pulse Outputs

Overview
The pulse output function outputs fixed duty ratio (duty ratio: 50%) pulse sig-
nals from the built-in output terminals.

Both speed control (outputting pulses continuously at specified frequencies)
and positioning (outputting a specified number of pulses) are supported.

The pulse output functions are controlled by executing Pulse Output Instruc-
tions from the ladder program. In some cases, the instructions require PLC
Setup settings to be made in advance.

The following table shows the instructions that can perform position control
and speed control.

The CJ1M CPU Unit’s pulse output functions have some features that are dif-
ferent from the earlier CPU Unit models. The differences are listed below.

• The target position can be changed during positioning (multiple start func-
tion). When a PLS2(887) instruction is being executed, another
PLS2(887) instruction can be executed with a different target position.

• Operation can be switched from continuous speed control at a certain tar-
get frequency to positioning with a specified number of pulses to move a
certain distance. When an ACC(888) instruction (continuous mode) is
being executed, a PLS2(887) instruction can be executed to switch to
positioning.

• When positioning by specifying absolute pulses, the CW/CCW direction
can be selected automatically. The pulse output's CW/CCW direction will
be selected automatically (based on the specified number of pulses and
the pulse output PV) when a pulse output operation is executed with
SPED(885), ACC(888), or PLS2(887) under the following conditions:

1. The origin location has been determined by performing an origin
search or setting the pulse output PV with INI(880).

2. The absolute number of pulses is specified with PULS(886) or
PLS2(887).

Item Specifications

Number of outputs 6 outputs

Allocated data area CIO 2961 bits 00 to 05

Instruction name Mnemonic Function 
code

Primary use

SET PULSES PULS 886 Setting the number of pulses for 
pulse output

SPEED OUTPUT SPED 885 Pulse output without acceleration or 
deceleration.

ACCELERATION 
CONTROL

ACC 888 Pulse output with acceleration and 
deceleration

PULSE OUTPUT PLS2 887 Trapezoidal control

ORIGIN SEARCH ORG 889 Origin search and origin return

MODE CONTROL INI 880 Stopping pulse output or changing 
PVs

HIGH-SPEED 
COUNTER PV 
READ

PRV 881 Reading PVs
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Bit Allocations

Pulse Output Specifications

Code Word 
address

Bit CW/CCW inputs Pulse + direction inputs

OUT0 CIO 2961 00 Pulse output 0 (CW) Pulse output 0 (pulse)

OUT1 01 Pulse output 0 (CCW) Pulse output 1 (pulse)

OUT2 02 Pulse output 1 (CW) Pulse output 0 (direction)

OUT3 03 Pulse output 1 (CCW) Pulse output 1 (direction)

Item Specifications

Output mode Continuous mode (for speed control) or independent 
mode (for position control)

Positioning (independent 
mode) instructions

PULS(886) and SPED(885), PULS(886) and 
ACC(888), or PLS2(887)

Speed control (continuous 
mode) instructions

SPED(885) or ACC(888)

Origin (origin search and ori-
gin return) instructions

ORG(889)

Output frequency 1 Hz to 100 kHz (1 Hz units from 1 to 100 Hz, 10 Hz 
units from 100 Hz to 4 kHz, and 100 Hz units from 4 
to 100 kHz)

Acceleration and decelera-
tion rates

Set in 1 Hz units for acceleration/deceleration rates 
from 1 Hz to 2 kHz (every 4 ms). The acceleration 
and deceleration rates can be set independently only 
with PLS2(887).

Changing SVs during instruc-
tion execution

The target frequency, acceleration/deceleration rate, 
and target position can be changed. 

Duty ratio Fixed at 50%

Pulse output method CW/CCW inputs or Pulse + direction inputs
The method is selected with an instruction operand. 
The same method must be used for pulse outputs 0 
and 1.

Number of output pulses Relative coordinates: 00000000 to 7FFFFFFF hex
(Each direction accelerating or decelerating: 
2,147,483,647)

Absolute coordinates: 80000000 to 7FFFFFFF hex
(−2147483648 to 2147483647)

Pulse output PV’s relative/
absolute coordinate specifica-
tion

Absolute coordinates are specified automatically 
when the origin location has been determined by set-
ting the pulse output PV with INI(880) or performing 
an origin search with ORG(889). Relative coordi-
nates are used when the origin location is undeter-
mined.
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Instructions Used for Pulse Outputs
Use the following 8 instructions to control the pulse outputs.

The following table shows the kinds of pulse outputs controlled by each
instruction.

Relative pulse specification/
Absolute pulse specification

The pulse type can be specified with an operand in 
PULS(886) or PLS2(887).

Note The absolute pulse specification can be used when 
absolute coordinates are specified for the pulse out-
put PV, i.e. the origin location has been determined.
The absolute pulse specification cannot be used 
when relative coordinates are specified, i.e. the origin 
location is undetermined. 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 (rightmost 4 digits) and A276 
(leftmost 4 digits)
Pulse output 1: A279 (rightmost 4 digits) and A278 
(leftmost 4 digits)

The PVs are refreshed during regular I/O refreshing.

Item Specifications

Instruction Function Positioning (independent mode) Speed control 
(continuous mode)

Origin 
search

Pulse 
output 
without 

accelera-
tion/

decelera-
tion

Pulse output with 
acceleration/deceler-

ation

Pulse 
output 
without 

accelera-
tion/

decelera-
tion

Pulse 
output 

with 
accelera-

tion/
decelera-

tion

Trapezoi-
dal, equal 
accelera-

tion/ 
decelera-
tion rates

Trapezoi-
dal, sepa-

rate 
accelera-

tion/ 
decelera-
tion rates

PULS(886)

SET PULSES

Sets the number of pulses 
to be output.

Used --- --- --- --- ---

SPED(885)

SPEED OUTPUT

Performs pulse output con-
trol without acceleration or 
deceleration.
(When positioning, the 
number of pulses must be 
set in advance with 
PULS(886).)

Used --- --- Used --- ---

ACC(888)
ACCELERATION 
CONTROL

Performs pulse output con-
trol with acceleration and 
deceleration.

(When positioning, the 
number of pulses must be 
set in advance with 
PULS(886).)

--- Used --- --- Used ---

PLS2(887)

PULSE OUTPUT

Performs pulse output con-
trol with independent 
acceleration and decelera-
tion rates.

(Also sets the number of 
pulses.)

--- --- Used --- --- ---
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Pulse Output Modes
There are two pulse output modes, independent mode is used when the num-
ber of pulses has been set and continuous mode is used when the number of
pulses has not been set.

ORG(889)
ORIGIN SEARCH

Actually moves the motor 
with pulse outputs and 
determines the machine 
origin based on the Origin 
Proximity Input and Origin 
Input signals

--- --- --- --- --- Used

INI(880)

MODE CONTROL

Stops the pulse output. 
Changes the pulse output 
PV. (This operation deter-
mines the origin location.)

Used Used Used Used Used ---

PRV(881)
HIGH-SPEED 
COUNTER PV 
READ

Reads the pulse output 
PV.

Used Used Used Used Used ---

Instruction Function Positioning (independent mode) Speed control 
(continuous mode)

Origin 
search

Pulse 
output 
without 

accelera-
tion/

decelera-
tion

Pulse output with 
acceleration/deceler-

ation

Pulse 
output 
without 

accelera-
tion/

decelera-
tion

Pulse 
output 

with 
accelera-

tion/
decelera-

tion

Trapezoi-
dal, equal 
accelera-

tion/ 
decelera-
tion rates

Trapezoi-
dal, sepa-

rate 
accelera-

tion/ 
decelera-
tion rates

Mode Description

Independent mode This mode is used for positioning.

Operation stops automatically when the preset num-
ber of pulses has been output. It is also possible to 
stop the pulse output early with INI(880).

Continuous mode This mode is used for speed control.
The pulse output will continue until it is stopped by 
executing another instruction or switching the PLC to 
PROGRAM mode.
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Pulse Output Patterns
The following tables show the kinds of pulse output operations that can be
performed by combining various pulse output instructions.

Continuous Mode (Speed 
Control)

Starting a Pulse Output

Changing Settings

Operation Example 
application

Frequency changes Description Procedure

Instruction Settings

Output with 
specified 
speed 

Changing the 
speed (frequency) 
in one step

Outputs pulses at a 
specified frequency.

SPED(885) 
(Continuous)

•Port
“CW/
CCW” or 
“Pulse + 
direction”

•Continu-
ous

•Target fre-
quency

Output with 
specified 
acceleration 
and speed

Accelerating the 
speed (frequency) 
at a fixed rate

Outputs pulses and 
changes the fre-
quency at a fixed 
rate.

ACC(888) 
(Continuous)

•·Port
•“CW/
CCW” or 
“Pulse + 
direction”

•Continu-
ous

•Accelera-
tion/decel-
eration 
rate

•Target fre-
quency

 

Pulse frequency

Target frequency

Execution of SPED(885)

Time

Pulse frequency

Target frequency

Present frequency

Acceleration/
deceleration 
rate

Execution of 
ACC(888)

Time

Operation Example applica-
tion

Frequency changes Description Procedure

Instruction Settings

Change 
speed in 
one step

Changing the 
speed during oper-
ation

Changes the fre-
quency (higher or 
lower) of the pulse 
output in one step.

SPED(885) 
(Continu-
ous)
↓
SPED(885) 
(Continu-
ous)

•Port
•Continu-
ous

•Target fre-
quency

Change 
speed 
smoothly

Changing the 
speed smoothly 
during operation

Changes the fre-
quency from the 
present frequency 
at a fixed rate. The 
frequency can be 
accelerated or 
decelerated.

ACC(888) or 
SPED(885) 
(Continu-
ous)
↓
ACC(888) 
(Continu-
ous)

•Port
•Continu-
ous

•Target fre-
quency

•Accelera-
tion/decel-
eration 
rate

Changing the 
speed in a polyline 
curve during opera-
tion

Changes the accel-
eration or decelera-
tion rate during 
acceleration or 
deceleration.

ACC(888) 
(Continu-
ous)
↓
ACC(888) 
(Continu-
ous)

•Port
•Continu-
ous

•Target fre-
quency

•Accelera-
tion/decel-
eration 
rate

 

Pulse frequency

Target frequency

Present frequency

Execution of 
SPED(885)

Time

Pulse frequency

Target frequency

Present frequency

Acceleration/
deceleration 
rate

Execution of 
ACC(888)

Time

Pulse frequency

Target frequency

Present frequency

Acceleration rate n

Acceleration 
rate 2

Acceleration 
rate 1

Execution of ACC(888)
Execution of ACC(888)

Execution of ACC(888)

Time
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Stopping a Pulse Output

Change 
direction

Not supported.

Change 
pulse out-
put method

Not supported.

Operation Example applica-
tion

Frequency changes Description Procedure

Instruction Settings

Operation Example 
application

Frequency changes Description Procedure

Instruction Settings

Stop pulse 
output

Immediate 
stop

Stops the pulse out-
put immediately.

SPED(885) 
or ACC(888) 
(Continu-
ous)
↓
INI(880)

•Port
•Stop 
pulse out-
put

Stop pulse 
output

Immediate 
stop

Stops the pulse out-
put immediately.

SPED(885) 
or ACC(888) 
(Continu-
ous)
↓
SPED(885) 
(Continu-
ous)

•Port
•Continu-
ous

•Target fre-
quency=0

Stop pulse 
output 
smoothly. 
(Number of 
pulses set-
ting is pre-
served.)

Decelerate 
to a stop

Decelerates the 
pulse output to a 
stop.

Note If ACC(888) 
started the 
operation, the 
original accel-
eration/decel-
eration rate 
will remain in 
effect.
If SPED(885) 
started the 
operation, the 
acceleration/
deceleration 
rate will be 
invalid and 
the pulse out-
put will stop 
immediately.

SPED(885) 
or ACC(888) 
(Continu-
ous)
↓
ACC(888) 
(Continu-
ous)

•Port
•Continu-
ous

•Target fre-
quency=0

Pulse frequency

Present frequency

Execution of INI(880)

Time

Pulse frequency

Present frequency

Execution of SPED(885)

Time

Pulse frequency

Present frequency

Execution of ACC(888)

Acceleration/ 
deceleration rate 
(Rate set at the 
start of the 
operation.)

Target frequency = 0 Time
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Independent Mode 
(Positioning)

Starting a Pulse Output

Note 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

Operation Example 
application

Frequency changes Description Procedure

Instruction Settings

Output with 
specified 
speed 

Positioning 
without accel-
eration or 
deceleration

Starts outputting 
pulses at the speci-
fied frequency and 
stops immediately 
when the specified 
number of pulses 
has been output.

Note The target 
position 
(specified 
number of 
pulses) can-
not be 
changed dur-
ing position-
ing.

PULS(886)
↓
SPED(885

•Number 
of pulses

•Relative 
or abso-
lute pulse 
specifica-
tion

•Port 
•“CW/
CCW” or 
“Pulse + 
direction”

•Indepen-
dent

•Target fre-
quency

Simple trap-
ezoidal con-
trol

Positioning 
with trapezoi-
dal accelera-
tion and 
deceleration 
(Same rate 
used for 
acceleration 
and decelera-
tion; no start-
ing speed)
The number 
of pulses can-
not be 
changed dur-
ing position-
ing.

Accelerates and 
decelerates at the 
same fixed rate and 
stops immediately 
when the specified 
number of pulses 
has been output. 
(See note.)

Note The target 
position 
(specified 
number of 
pulses) can-
not be 
changed dur-
ing position-
ing.

PULS(886)
↓
ACC(888) 
(Indepen-
dent)

•Number 
of pulses

•Relative 
or abso-
lute pulse 
specifica-
tion

•Port 
•“CW/
CCW” or 
“Pulse + 
direction”

•Indepen-
dent

•Accelera-
tion and 
decelera-
tion rate

•Target fre-
quency

Complex 
trapezoidal 
control

Positioning 
with trapezoi-
dal accelera-
tion and 
deceleration 
(Separate 
rates used for 
acceleration 
and decelera-
tion; starting 
speed)
The number 
of pulses can-
not be 
changed dur-
ing position-
ing.

Accelerates and 
decelerates at a 
fixed rates. The 
pulse output is 
stopped when the 
specified number of 
pulses has been 
output. (See note.)

Note The target 
position 
(specified 
number of 
pulses) can 
be changed 
during posi-
tioning.

PLS2(887) •Number 
of pulses

•Relative 
or abso-
lute pulse 
specifica-
tion

•Port 
•“CW/
CCW” or 
“Pulse + 
direction”

•Accelera-
tion rate

•Decelera-
tion rate

•Target fre-
quency

•Starting 
frequency

Pulse frequency

Target 
frequency

Specified number of 
pulses (Specified with 
PULS(886).)

Execution of 
SPED(885)

Outputs the specified 
number of pulses 
and then stops.

Time

Pulse frequency

Target 
frequency

Specified number of 
pulses (Specified 
with PULS(886).)

Acceleration/
deceleration 
rate

Execution of 
ACC(888)

Outputs the specified 
number of pulses and 
then stops.

Time

Pulse frequency

Target 
frequency

Starting 
frequency

Acceler-
ation 
rate

Specified number 
of pulses

Deceleration 
rate

Execution of 
PLS2(887) Target 

frequency 
reached.

Deceleration point
Output stops.

Stop 
frequency

Time
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reduce the acceleration/deceleration time and perform triangular control
(acceleration and deceleration only.) An error will not occur.

Changing Settings

Pulse frequency

Target 
frequency

Specified number 
of pulses 
(Specified with 
PULS(886).)

Execution of 
ACC(888)

Time

Pulse frequency

Target 
frequency

Specified number 
of pulses 
(Specified with 
PULS(887).)

Execution of 
PLS2(887)

Operation Example 
application

Frequency changes Description Procedure

Instruction Settings

Change 
speed in 
one step

Changing 
the speed in 
one step dur-
ing operation

SPED(885) can be 
executed during 
positioning to 
change (raise or 
lower) the pulse 
output frequency in 
one step.
The target position 
(specified number 
of pulses) is not 
changed.

PULS(886)
↓
SPED(885) 
(Indepen-
dent)
↓
SPED(885) 
(Indepen-
dent)

•Number 
of pulses

•Relative 
or abso-
lute pulse 
specifica-
tion

•Port 
•“CW/
CCW” or 
“Pulse + 
direction”

•Indepen-
dent

•Target fre-
quency

Change 
speed 
smoothly 
(with accel-
eration rate 
= decelera-
tion rate)

Changing 
the target 
speed (fre-
quency) dur-
ing 
positioning
(accelera-
tion rate = 
deceleration 
rate)

ACC(888) can be 
executed during 
positioning to 
change the acceler-
ation/deceleration 
rate and target fre-
quency.
The target position 
(specified number 
of pulses) is not 
changed.

PULS(886)
↓
ACC(888) or 
SPED(885) 
(Indepen-
dent)
↓
ACC(888) 
(Indepen-
dent)

•Number 
of pulses

•Relative 
or abso-
lute pulse 
specifica-
tion

•Port 
•“CW/
CCW” or 
“Pulse + 
direction”

•Indepen-
dent

•Accelera-
tion and 
decelera-
tion rate

•Target fre-
quency

PLS2(887)
↓
ACC(888) 
(Indepen-
dent)

 

Pulse 
frequency

New target 
frequency

Original target 
frequency

Specified number 
of pulses 
(Specified with 
PULS(886).)

Number of pulses 
specified with 
PULS(886) does 
not change.

Execution of SPED(885) 
(independent mode) SPED(885) (independent 

mode) executed again to 
change the target 
frequency. (The target 
position is not changed.)

Time

 New target 
frequency

Original target 
frequency

Specified 
number of 
pulses 
(Specified with 
PULS(886).)

Number of 
pulses 
specified with 
PULS(886) 

Pulse 
frequency

Acceleration/
deceleration 
rate

Execution of 
ACC(888) 
(independent 
mode)

ACC(888) (independent 
mode) executed again to 
change the target 
frequency. (The target 
position is not changed, 
but the 
acceleration/deceleration 
rate is changed.)

Time
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Change 
speed 
smoothly 
(with 
unequal 
acceleration 
and deceler-
ation rates)

Changing 
the target 
speed (fre-
quency) dur-
ing 
positioning
(different 
acceleration 
and deceler-
ation rates)

PLS2(887) can be 
executed during 
positioning to 
change the acceler-
ation rate, decelera-
tion rate, and target 
frequency.

Note To prevent 
the target 
position from 
being 
changed 
intentionally, 
the original 
target posi-
tion must be 
specified in 
absolute 
coordinates.

PULS(886)
↓
ACC(888) 
(Indepen-
dent)
↓
PLS2(887)

•Number 
of pulses

•Relative 
or abso-
lute pulse 
specifica-
tion

•Port 
•“CW/
CCW” or 
“Pulse + 
direction”

•Accelera-
tion rate

•Decelera-
tion rate

•Target fre-
quency

•Starting 
frequency

PLS2(887)
↓
PLS2(887)

Change tar-
get position

Change the 
target posi-
tion during 
positioning 
(multiple 
start func-
tion)

PLS2(887) can be 
executed during 
positioning to 
change the target 
position (number of 
pulses).

Note When the tar-
get position 
cannot be 
changed 
without main-
taining the 
same speed 
range, an 
error will 
occur and the 
original oper-
ation will con-
tinue to the 
original tar-
get position.

PULS(886)
↓
ACC(888) 
(Indepen-
dent)
↓
PLS2(887)

•Number 
of pulses

•Relative 
or abso-
lute pulse 
specifica-
tion

•Port 
•“CW/
CCW” or 
“Pulse + 
direction”

•Accelera-
tion rate

•Decelera-
tion rate

•Target fre-
quency

•Starting 
frequency

PLS2(887)
↓
PLS2(887)

PLS2(887)
↓
PLS2(887)

Operation Example 
application

Frequency changes Description Procedure

Instruction Settings

 

Pulse 
frequency

New target 
frequency

Original target 
frequency

Specified number of 
pulses (Specified 
with PULS(886).)

Acceleration/
deceleration 
rate

Execution of 
ACC(888) 
(independent 
mode)

PLS2(887) executed to 
change the target frequen-
cy and acceleration/decel-
eration rates.
(The target position is not 
changed. The original tar-
get position is specified 
again.)

Time

 

Pulse 
frequency

Target 
frequency Acceleration/

deceleration 
rate

Specified 
number of 
pulses

Number of pulses 
changed with 
PLS2(887).

Execution of 
PLS2(887)

PLS2(887) executed to 
change the target position. 
(The target frequency and 
acceleration/deceleration 
rates are not changed

Time
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Change tar-
get position 
and speed 
smoothly

Change the 
target posi-
tion and tar-
get speed 
(frequency) 
during posi-
tioning (mul-
tiple start 
function)

PLS2(887) can be 
executed during 
positioning to 
change the target 
position (number of 
pulses), accelera-
tion rate, decelera-
tion rate, and target 
frequency.

Note When the 
settings can-
not be 
changed 
without main-
taining the 
same speed 
range, an 
error will 
occur and the 
original oper-
ation will con-
tinue to the 
original tar-
get position.

PULS(886)
↓
ACC(888) 
(Indepen-
dent)
↓
PLS2(887)

•Number 
of pulses

•Relative 
or abso-
lute pulse 
specifica-
tion

•Port 
•“CW/
CCW” or 
“Pulse + 
direction”

•Accelera-
tion rate

•Decelera-
tion rate

•Target fre-
quency

•Starting 
frequency

Change the 
acceleration 
and deceler-
ation rates 
during posi-
tioning (mul-
tiple start 
function)

PLS2(887) can be 
executed during 
positioning (accel-
eration or decelera-
tion) to change the 
acceleration rate or 
deceleration rate.

PULS(886)
↓
ACC(888) 
(Indepen-
dent)
↓
PLS2(887)

•Number 
of pulses

•Accelera-
tion rate

•Decelera-
tion rate

PLS2(887)
↓
PLS2(887)

Change 
direction

Change the 
direction dur-
ing position-
ing

PLS2(887) can be 
executed during 
positioning with rel-
ative pulse specifi-
cation to change to 
absolute pulses and 
reverse direction.

PULS(886)
↓
ACC(888) 
(Indepen-
dent)
↓
PLS2(887)

•Number 
of pulses

•Absolute 
pulse 
specifica-
tion

•Port 
•“CW/
CCW” or 
“Pulse + 
direction”

•Accelera-
tion rate

•Decelera-
tion rate

•Target fre-
quency

•Starting 
frequency

PLS2(887)
↓
PLS2(887)

Change 
pulse out-
put method

Not supported.

Operation Example 
application

Frequency changes Description Procedure

Instruction Settings

 

Pulse 
frequency

Target frequency
Acceleration/
deceleration 
rate

Number of 
pulses specified 
with PLS2(887).

Execution of 
PLS2(887) ACC(888) executed to change the 

target frequency. (The target position is 
not changed, but the acceleration/ 
deceleration rates are changed.)

Time

Number of pulses 
not change with 
PLS2(887).

Changed target 
frequency

Pulse 
frequency

New target 
frequency

Original target 
frequency

Acceleration rate n

Acceleration 
rate 3

Acceleration 
rate 2

Acceleration 
rate 1

Number of pulses 
specified by 
PLS2(887) #N.

Execution of 
PLS2(887) #1

Execution of 
PLS2(887) #2

Execution of PLS2(887) #3
Execution of PLS2(887) #N

Time

Pulse 
frequency

Target 
frequency

Specified 
number of 
pulses

Change of direction at the 
specified deceleration rate

Number of pulses 
(position) changed 
by PLS2(887)

Execution 
of PLS2
(887) Execution of 

PLS2(887)

Time
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Stopping a Pulse Output

Operation Example applica-
tion

Frequency changes Description Procedure

Instruction Settings

Stop pulse 
output 
(Number of 
pulses set-
ting is not 
preserved.)

Immediate stop Stops the pulse out-
put immediately 
and clears the num-
ber of output pulses 
setting.

PULS(886)
↓
ACC(888) or
SPED(885) 
(Indepen-
dent)
↓
INI(880)

•Stop 
pulse out-
put

PLS2(887)
↓
INI(880)

Stop pulse 
output 
(Number of 
pulses set-
ting is not 
preserved.)

Immediate stop Stops the pulse out-
put immediately 
and clears the num-
ber of output pulses 
setting.

PULS(886)
↓
SPED(885) 
(Indepen-
dent)
↓
SPED(885)

•Port
•Indepen-
dent

•Target fre-
quency = 
0

Stop pulse 
output 
smoothly. 
(Number of 
pulses set-
ting is not 
preserved.)

Decelerate to a 
stop

Decelerates the 
pulse output to a 
stop.

Note If ACC(888) 
started the 
operation, the 
original accel-
eration/decel-
eration rate 
will remain in 
effect.
If SPED(885) 
started the 
operation, the 
acceleration/
deceleration 
rate will be 
invalid and 
the pulse out-
put will stop 
immediately.

PULS(886)
↓
ACC(888) or
SPED(885) 
(Indepen-
dent)
↓
ACC(888) 
(Indepen-
dent)

•Port
•Indepen-
dent

•Target fre-
quency = 
0

PLS2(887)
↓
ACC(888) 
(Indepen-
dent)

Pulse frequency

Present 
frequency

Execution of 
SPED(885)

Execution 
of INI(880)

Time

Pulse frequency

Present frequency

Execution of 
SPED(885)

Execution of 
SPED(885)

Time

Pulse frequency

Present 
frequency

 Target 
frequency = 0

Execution of 
ACC(888)

Original 
deceleration 
rate

Time
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Switching from Continuous Mode (Speed Control) to Independent Mode (Positioning)

Conditions Required to Execute an Instruction During Operation 
The following table shows the pulse output instructions that can be executed
while another pulse output instruction is being executed.

When positioning is being performed in independent mode, another indepen-
dent mode instruction can be executed. When speed control is being per-
formed in continuous mode, another continuous mode instruction can be
executed. PLS2(887) is only instruction that can be used to switch between
modes. (PLS2(887) can switch to a positioning operation from a continuous
mode operation started with ACC(888).)

With the CJ1M CPU Unit, it is possible to execute a pulse control instruction
during acceleration/deceleration or execute a positioning instruction to over-
ride another positioning instruction that is in progress.

Example applica-
tion

Frequency changes Description Procedure

Instruction Settings

Change from speed 
control to fixed dis-
tance positioning 
during operation

PLS2(887) can be 
executed during a 
speed control oper-
ation started with 
ACC(888) to 
change to position-
ing operation.

ACC(888) 
(Continu-
ous)
↓
PLS2(887)

•Port 
•Acceleration rate
•Deceleration rate
•Target frequency
•Number of pulses

Note The starting fre-
quency is ignored.

Fixed distance feed 
interrupt

Pulse frequency

Target 
frequency

Outputs the number of 
pulses specified in 
PLS2(887) (Both relative 
and absolute pulse 
specification can be used.)

Execution of 
SPED(885) 
(continuous) Execution of 

PLS2(887)

Time

Pulse 
frequency

Present 
frequency

Execution of 
ACC(888) 
(continuous) Execution of 

PLS2(887) with the 
following settings
• Number of pulses = number 

of pulses until stop 
• Relative pulse specification
• Target frequency = present 

frequency 
• Acceleration rate = 0
• Deceleration rate = target 

deceleration rate

Time

Instruction being executed Overriding instruction
(Yes: Can be executed; No: Cannot be executed)

INI SPED
(Ind.)

SPED
(Cont.)

ACC
(Ind.)

ACC
(Cont.)

PLS2 ORG

SPED(885)
(Independent mode)

Yes Yes1 No Yes3 No No No

SPED(885)

(Continuous mode)

Yes No Yes2 No Yes5 No No
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Note 1. SPED(885) (Ind.) to SPED(885) (Ind.)

• The number of output pulses cannot be changed.

• The frequency can be changed.

• The output mode and direction cannot be switched.

2. SPED(885) (Cont.) to SPED(885) (Cont.)

• The frequency can be changed.

• The output mode and direction cannot be switched.

3. SPED(885) (Ind.) to ACC(888) (Ind.)

• The number of output pulses cannot be changed.

• The frequency can be changed.

• The acceleration/deceleration rate can be changed.

• The output mode and direction cannot be switched. 

4. ACC(888) (Ind.) to ACC(888) (Ind.) or PLS2(887) to ACC(888) (Ind.) 

• The number of output pulses cannot be changed.

• The frequency can be changed.

• The acceleration/deceleration rate can be changed (even during acceler-
ation or deceleration.)

• The output mode and direction cannot be switched. 

5. SPED(885) (Cont.) to ACC(888) (Cont.) or ACC(888) (Cont.) to ACC(888)
(Cont.)

• The frequency can be changed (even during acceleration or decelera-
tion.)

• The acceleration/deceleration rate can be changed (even during acceler-
ation or deceleration.)

• The output mode and direction cannot be switched. 

6. ACC(888) (Ind.) to PLS2(887)

• The number of output pulses can be changed (even during acceleration
or deceleration.)

• The frequency can be changed (even during acceleration or decelera-
tion.)

• The acceleration/deceleration rate can be changed (even during acceler-
ation or deceleration.)

ACC(888)

(Ind.)

Steady speed Yes No No Yes4 No Yes6 No

Accelerating or deceler-
ating

Yes No No Yes4 No Yes6 No

ACC(888)
(Cont.)

Steady speed Yes No No No Yes5 Yes7 No

Accelerating or deceler-
ating

Yes No No No Yes5 Yes7 No

PLS2(887) Steady speed Yes No No Yes4 No Yes8 No

Accelerating or deceler-
ating

Yes No No Yes4 No Yes8 No

ORG(889) Steady speed Yes No No No No No No

Accelerating or deceler-
ating

Yes No No No No No No

Instruction being executed Overriding instruction
(Yes: Can be executed; No: Cannot be executed)

INI SPED
(Ind.)

SPED
(Cont.)

ACC
(Ind.)

ACC
(Cont.)

PLS2 ORG
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• The output mode and direction cannot be switched. 

7. ACC(888) (Cont.) to PLS2(887)

• The frequency can be changed (even during acceleration or decelera-
tion.)

• The acceleration/deceleration rate can be changed (even during acceler-
ation or deceleration.)

• The output mode and direction cannot be switched. 

8. PLS2(887) to PLS2(887)

• The number of output pulses can be changed (even during acceleration
or deceleration.)

• The frequency can be changed (even during acceleration or decelera-
tion.)

• The acceleration/deceleration rate can be changed (even during acceler-
ation or deceleration.)

• The output mode and direction cannot be switched. 

Relative Pulse Outputs and Absolute Pulse Outputs

Selecting Relative or 
Absolute Coordinates

The pulse output PV's coordinate system (absolute or relative) is selected
automatically, as follows:

• When the origin is undetermined, the system operates in relative coordi-
nates.

• When the origin has been determined, the system operates in absolute
coordinates.

Conditions Origin has been 
determined by an ori-
gin search

Origin has been 
determined by exe-
cuting INI(880) to 
change the PV

Origin not estab-
lished (Origin search 
has not been per-
formed and PV has 
not been changed 
with INI(880).)

Pulse output 
PV’s coordi-
nate system

Absolute coordinates Relative coordinates
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Relationship between the 
Coordinate System and 
Pulse Specification

The following table shows the pulse output operation for the four possible
combinations of the coordinate systems (absolute or relative) and the pulse
specifications (absolute or relative) made when PULS(886) or PLS2(887) is
executed.

Coordinate
system

Relative coordinate system Absolute coordinate system

Path specification 
made with 
instruction 

(PULS(886) or 
PLS2(887)

Origin not established:
The Pulse Output 0 Origin Established Flag 

(A28005) or Pulse Output 1 Origin Established 
Flag (A28105) will be ON.

Origin established:
The Pulse Output 0 Origin Established Flag
(A28005) or Pulse Output 1 No-origin Flag 

(A28105) will be OFF.

Relative pulse speci-
fication

Positions the system to another position relative to the current position.

Number of movement pulses = number of pulses setting

The pulse output PV after instruction execution = 
Number of movement pulses = Number of pulses 
setting

Note The pulse output PV is reset to 0 just before 
pulses are output. After that, the specified number 
of pulses is output.

The following example shows the number of 
pulses setting = −100.

Pulse output PV range:
80000000 to 7FFFFFFF hex
Number of pulses setting range:

00000000 to 7FFFFFFF hex

The pulse output PV after instruction execution =
PV + Number of movement pulses.

The following example shows the number of 
pulses setting = −100.

Pulse output PV range:
80000000 to 7FFFFFFF hex

Number of pulses setting range:
00000000 to 7FFFFFFF hex

−100

Number of pulses 
setting

II 
Number of 

movement pulses

Target 
position

Current 
position

Pulse 
output PV

−100

0

Number of pulses 
setting

II 
Number of 

movement pulses

Target 
position

Current 
position

Pulse 
output PV

Origin
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Operations Affecting the 
Origin Status

The following table shows the operations that can affect the origin status, such
as changing the operating mode and executing certain instructions.

The Pulse Output 0 No-origin Flag (A28005) and Pulse Output 1 No-origin
Flag (A28105) indicate whether the origin location is undetermined for the
corresponding pulse output. The flag will be ON when the corresponding
pulse output’s origin is undetermined.

Absolute pulse 
specification

The absolute pulse specification cannot be used 
when the origin location is undetermined, i.e., 
when the system is operating in the relative coor-
dinate system. An instruction execution error will 
occur.

Positions the system to an absolute position rela
tive to the origin.
The number of movement pulses and movement
direction are calculated automatically from the cu
rent position (pulse output PV) and target position
The following example shows the number of 
pulses setting = +100.

Number of movement pulses = Number of pulses
setting - Pulse output PV when instruction is exe
cuted
The movement direction is determined automati-
cally.
Pulse output PV range:

80000000 to 7FFFFFFF hex
Number of pulses setting range:
80000000 to 7FFFFFFF hex

Coordinate
system

Relative coordinate system Absolute coordinate system

Path specification 
made with 
instruction 

(PULS(886) or 
PLS2(887)

Origin not established:
The Pulse Output 0 Origin Established Flag 

(A28005) or Pulse Output 1 Origin Established 
Flag (A28105) will be ON.

Origin established:
The Pulse Output 0 Origin Established Flag
(A28005) or Pulse Output 1 No-origin Flag 

(A28105) will be OFF.

+100

+200

0

Number of pulses 
setting

II 
Number of 

movement pulses

Target 
position = 
number of 
pulses 

Current 
position

Pulse 
output PV

Origin

Current status PROGRAM mode RUN mode or MONITOR 
mode

Operation Origin 
established

Origin not 
established

Origin 
established

Origin not 
established

Operat-
ing mode 
change

Switch to 
RUN or 
MONITOR

Status 
changes to 
“Origin not 
established.”

“Origin not 
established” 
status contin-
ues.

--- ---

Switch to 
PROGRAM

--- --- “Origin 
established” 
status contin-
ues.

“Origin not 
established” 
status contin-
ues.
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Movement Direction when 
Using Absolute Pulse 
Specification

When operating with the absolute pulse specification, the movement direction
is selected automatically based on the relationship between the pulse output
PV when the instruction is executed and the specified target position. The
direction (CW/CCW) specified in an ACC(888) or SPED(885) instruction is not
effective.

Instruc-
tion exe-
cution

Origin search 
performed by 
ORG(889)

--- --- Status 
changes to 
“Origin 
established.”

Status 
changes to 
“Origin 
established.”

PV changed 
by INI(880)

--- --- “Origin 
established” 
status contin-
ues.

Status 
changes to 
“Origin 
established.”

The Pulse Output Reset 
Bit (A54000 or A54100) 
goes from OFF to ON.

Status 
changes to 
“Origin not 
established.”

“Origin not 
established” 
status contin-
ues.

Status 
changes to 
“Origin not 
established.”

“Origin not 
established” 
status contin-
ues.

Current status PROGRAM mode RUN mode or MONITOR 
mode

Operation Origin 
established

Origin not 
established

Origin 
established

Origin not 
established
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Procedure

Single-phase Pulse Output without Acceleration/Deceleration
The number of output pulses setting cannot be changed during positioning.

■ PULS(886) and SPED(885)

Determine the pulse output 
method and port.

•  CW/CCW method
Pulse output 0 uses OUT0 (CIO 296100) and OUT1 CIO 296101).
Pulse output 1 uses OUT2 (CIO 296102) and OUT3 CIO 296103).

•  Pulse + direction method
Pulse output 0 uses OUT0 (CIO 296100) and OUT2 (CIO  296102).
Pulse output 1 uses OUT1 (CIO  296101) and OUT3 (CIO  296103).

The same pulse output method must be set for both pulse 
output 0 and pulse output 1.

Wire the outputs. Power supply for outputs: 24 V DC 

PLC Setup settings

•  Enable/disable the origin search function. Set the 
various origin search parameters if the origin search 
function is enabled.
The Origin Search Function Enable/Disable setting for 
pulse outputs 0 and 1 is in the rightmost digit (bits 00 to 
03) of Programming Console addresses 256 and 274, 
respectively.

Ladder program

•  PULS(886): Specify port number and set the number of 
output pulses.

•  SPED(885): Specify port number and set the output 
method (CW/CCW method or Pulse + direction method) 
and pulse output control without acceleration/deceleration.

•  INI(880): Specify port number and stop pulse output when 
necessary. 

•  PRV(881): Specify port number and read pulse output PV 
when necessary.
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Single-phase Pulse Output with Acceleration/Deceleration

■ PULS(886) and ACC(888)

Determine the pulse 
output method and port.

•  CW/CCW method
Pulse output 0 uses OUT0 (CIO 296100) and OUT1 
(CIO 296101).
Pulse output 1 uses OUT2 (CIO 296102) and OUT3 
(CIO 296103).

•  Pulse + direction method
Pulse output 0 uses OUT0 (CIO 296100) and OUT2 
(CIO 296102).
Pulse output 1 uses OUT1 (CIO 296101) and OUT3 
(CIO 296103).

The same pulse output method must be set for both 
pulse output 0 and pulse output 1.

Wire the outputs. Power supply for outputs: 24 V DC

PC Setup settings

•  Enable/disable the origin search function. Set 
the various origin search parameters if the 
origin search function is enabled.
The Origin Search Function Enable/Disable 
setting for pulse outputs 0 and 1 is in the 
rightmost digit (bits 00 to 03) of Programming 
Console addresses 256 and 274, respectively.

Ladder program

•  PULS(886): Specify port number and set the 
number of output pulses.

•  ACC(888): Specify port number and set the 
output method (CW/CCW method or Pulse + 
direction method) and pulse output control with 
acceleration/deceleration (the same rate is used 
for both acceleration and deceleration.)

•  INI(880): Specify port number and stop pulse 
output when necessary. 

•  PRV(881): Specify port number and read pulse 
output PV when necessary.
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Pulse Output with Trapezoidal Acceleration/Deceleration (Using PLS2(887))

5-2-4 Variable Duty Ratio Pulse Outputs (PWM(891) Outputs)

Overview
The PWM(891) instruction is used to generate PWM(891) (Pulse Width Mod-
ulation) pulse outputs with a specified duty ratio. The duty ratio is the ratio of
the pulse’s ON time and OFF time in one pulse cycle. The duty ratio can be
changed while pulses are being output.

Bit Allocations

Determine the pulse output 
method and port.

•  CW/CCW method
Pulse output 0 uses OUT0 (CIO 296100) and 
OUT1 (CIO 296101).
Pulse output 1 uses OUT2 (CIO 296102) and 
OUT3 (CIO 296103).

•  Pulse + direction method
Pulse output 0 uses OUT0 (CIO 296100) and 
OUT2 (CIO 296102).
Pulse output 1 uses OUT1 (CIO 296101) and 
OUT3 (CIO 296103).

The same pulse output method must be set for 
both pulse output 0 and pulse output 1.

Wire the outputs. Power supply for outputs: 24 V DC

PC Setup settings

•  Enable/disable the origin search function. Set the 
various origin search parameters if the origin 
search function is enabled.
The Origin Search Function Enable/Disable 
setting for pulse outputs 0 and 1 is in the 
rightmost digit (bits 00 to 03) of Programming 
Console addresses 256 and 274, respectively.

Ladder program

•  PLS2(887): Specify port number and set the 
output method (CW/CCW method or Pulse + 
direction method) and pulse output control with 
trapezoidal acceleration/deceleration (different 
rates can be set for acceleration and 
deceleration.)

•  INI(880): Specify port number and stop pulse 
output when necessary. 

•  PRV(881): Specify port number and read pulse 
output PV when necessary.

Code Word address Bit Function

OUT4 CIO 2961 04 PWM(891) output 0

OUT5 05 PWM(891) output 1
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Procedure

Restrictions on the PWM(891) Outputs
• Pulse outputs 0 and 1 cannot be used for PWM(891) outputs 0 and 1 if

the origin search function is enabled for the pulse output.

Specifications

Note The frequency can be set up to 6553.5 Hz in the PWM(891) instruction, but
the duty ratio accuracy declines significantly at frequencies over 1 kHz
because of limitations in the output circuit at high frequencies.

Determine the pulse output port.
•  PWM output 0 uses OUT4 (CIO 296104)

PWM output 1 uses OUT5 (CIO 296105)

Wire the outputs. •  Connect to OUT4 or OUT5.

PLC Setup settings

•  Disable the origin search function for pulse output 
0 or 1 by setting the Origin Search Function 
Enable/Disable setting to 0.
The Origin Search Function Enable/Disable 
setting for pulse outputs 0 and 1 is in the 
rightmost digit (bits 00 to 03) of Programming 
Console addresses 256 and 274, respectively.

Note: Disable the origin search function because the PWM output 
shares the output with the origin search function's Error 
Counter Reset Output and both cannot be used 
simultaneously.

Ladder program Execute PWM(891).

Item Specifications

Duty ratio 0 to 100%, set in 1% units
(Duty ratio accuracy is ±5% at 1 kHz.)

Frequency 0.1 Hz to 1 kHz
Set in 0.1 Hz units. (See note.)

Output mode Continuous mode

Instruction PWM(891)
112



Origin Search and Origin Return Functions Section 5-3
5-3 Origin Search and Origin Return Functions

5-3-1 Overview
The CJ1M CPU Units have two functions that can be used to determine the
machine origin for positioning.

1,2,3... 1. Origin Search
The origin search function outputs pulses to turn the motor according to
the pattern specified in the origin search parameters. As the motor turns,
the origin search function determines the machine origin from the following
3 kinds of position information.

• Origin input signal

• Origin proximity input signal

• CW limit input signal and CCW limit input signal

2. Changing the Pulse Output PV
When you want to set the current position as the origin, execute INI(880)
to reset the pulse output PV to 0.

The origin location can be determined after using either method.

The CJ1M CPU Units are also equipped with the origin return function, which
can be executed to return the system to the origin after the origin location has
been determined by one of the methods above.

• Origin Return
If the motor is stopped, ORG(889) can be executed to perform an origin
return operation that moves the motor back to the origin position. The ori-
gin position must be determined in advance by performing an origin
search or changing the pulse output PV.

Note The motor can be moved even if the origin position has not been determined,
but positioning operations 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 setting the current position to 0.

5-3-2 Origin Search

Overview
When ORG(889) executes an origin search, it outputs pulses to actually move
the motor and determines the origin position using the input signals that indi-
cate the origin proximity and origin positions.

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.

Several origin search patterns can be selected.

In the following example, the motor is started at a specified speed, acceler-
ated 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
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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.

Bit Allocations

Origin Search for Pulse 
Output 0

Pulse frequency

Origin search 
initial speed

Origin search 
acceleration rate

Origin search 
high speed

Deceleration 
point

Origin search 
deceleration rate

Origin search 
proximity speed

Start

Execution of ORG(889)

Decelerate from high to low speed.

Indicated by the Origin 
Proximity Input Signal

Stop

Indicated by the 
Origin Input Signal

Time

Code Word 
address

Bit CW/CCW 
inputs

Pulse + 
direction 

inputs

Bits used when 
origin search 

function is 
enabled.

OUT0 CIO 
2961

00 Pulse output 0 
(CW)

Pulse output 0 
(pulse)

OUT1 01 Pulse output 0 
(CCW)

OUT2 02 Pulse output 0 
(direction)

OUT4 04 Origin search 0 
(Error counter 
reset output)

IN0 2960 00 Origin search 0 
(Origin Input 
Signal)

IN1 01 Origin search 0 
(Origin Proxim-
ity Input Signal)

IN4 04 Origin search 0 
(Positioning 
Completed Sig-
nal)
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Origin Search for Pulse 
Output 1

Code Word 
address

Bit CW/CCW 
inputs

Pulse + 
direction 

inputs

Bits used when 
origin search 

function is 
enabled.

OUT1 CIO 
2961

01 Pulse output 1 
(pulse)

OUT2 02 Pulse output 1 
(CW)

OUT3 03 Pulse output 1 
(CCW)

Pulse output 1 
(direction)

OUT5 05 Origin search 1 
(Error counter 
reset output)

IN2 2960 02 Origin search 1 
(Origin Input 
Signal)

IN3 03 Origin search 1 
(Origin Proxim-
ity Input Signal)

IN5 05 Origin search 1 
(Positioning 
Completed Sig-
nal)
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Procedure

Restrictions
• The Phase-Z signal + Software reset method cannot be used for high-

speed counters 0 and 1 when the origin search function for pulse output 1
has been enabled in the PLC Setup (with a setting of 1 hex in bits 00 to 03
of Programming Console address 274.)

Wire the pulse output 
and input signals.

•  Output: Connect the outputs using the CW/CCW 
method or pulse + direction method. The same 
method must be used for both pulse output 0 and 
pulse output 1.
Power supply for outputs: 24 V DC

• Inputs: Connect the Origin input Signal, Near Origin 
Input Signal, and Positioning Complete Signal to the 
built-in input terminals allocated to the pulse output 
being used.
The limit inputs must be connected to available built-in 
input terminals or terminals on an Input Unit. In the 
ladder program, output the status of the limit inputs to 
bits A54008 to A54010 (for pulse output 0) or A54108 
to A54110 (for pulse output 1.)

PLC Setup settings

•  Enable the origin search function for pulse output 0 or 1 by setting 
the Origin Search Function Enable/Disable setting to 1. Set the 
various origin search parameters for the pulse output being used.
The Origin Search Function Enable/Disable setting for pulse 
outputs 0 and 1 is in the rightmost digit (bits 00 to 03) of 
Programming Console addresses 256 and 274, respectively.

1. Operation Mode
•  Set the best operation mode for the driver being used (servomotor 

or stepping motor.)
•  Set "mode 0" when driving a stepping motor. Set "mode 1" or 

"mode 2" when driving a servomotor.
2. Set the origin search operation setting.
3. Set the origin detection method. 
4. Set the origin search direction (CW or CCW.)
5. Set the origin search speeds:

Initial speed for origin search/origin return, origin search high 
speed, origin search proximity speed, origin search acceleration 
rate, and origin search deceleration rate

6. Origin Compensation 
 After the origin has been determined, the origin compensation can 

be set to compensate for a shift in the Proximity Sensor's ON 
position, motor replacement, or other change.

7. Set the Origin Proximity Input Signal type, Origin Input Signal 
type, and Limit Input Signal type.

8. Set the Positioning Monitor Time.

Ladder program

•  Output the status of the Limit Signal Inputs and Positioning 
Completed Signal to Auxiliary Area bits.

•  Execute ORG(889).
Specify the origin search operation by setting the third 
operand to 0000.
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PLC Setup Settings

Origin Search Function 
Enable/Disable Settings 
for Pulse Outputs 0 and 1

These PLC Setup settings indicate whether or not the origin search function
will be used for each pulse output.

Pulse Output 0 Use Origin Operation Settings (Origin Search Function 
Enable/Disable)

Pulse Output 1 Use Origin Operation Settings (Origin Search Function 
Enable/Disable)

Origin Search Parameters The various origin search parameters are set in the PLC Setup.

Programming 
Console 
setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

256 00 to 
03

0 hex: Disabled
1 hex: Enabled

0 hex Specifies whether or not the 
origin search function is used 
for pulse output 0.

Note Interrupt inputs 0 and 1 and 
PWM(891) output 0 cannot 
be used when the origin 
search function is enabled 
(setting 1) for pulse output 
0. High-speed counters 0 
and 1 can be used.

--- When power is 
turned ON

Programming 
Console 
setting 

address

Settings Default Function Related 
Auxiliary 

Area flags/
bits

Time when 
setting is read 
by CPU Unit

Word Bit

274 00 to 
03

0 hex: Disabled
1 hex: Enabled

0 hex Specifies whether or not the 
origin search function is used 
for pulse output 1.

Note Interrupt inputs 2 and 3 and 
PWM(891) output 1 cannot 
be used when the origin 
search function is enabled 
(setting 1) for pulse output 
1. High-speed counters 0 
and 1 can be used.

--- When power is 
turned ON

Name Settings Time when 
read

Operating mode Operating mode 0, 1, or 2 Start of opera-
tion

Origin search operation 
setting

0: Reversal mode 1
1: Reversal mode 2

Start of opera-
tion

Origin detection method 0: Read the Origin Input Signal after 
the Origin Proximity Input Signal 
goes from OFF→ON→OFF.

1: Read the Origin Input Signal after 
the Origin Proximity Input Signal 
goes from OFF→ON.

2: Just read the Origin Input Signal 
without using the Origin Proximity 
Input Signal.

Start of opera-
tion

Origin search direction 0: CW direction
1: CCW direction

Start of opera-
tion
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Explanation of the Origin Search Parameters

Operating Mode The operating mode parameter specifies the kind of I/O signals that are used
in the origin search. The 3 operating modes indicate whether the Error
Counter Reset Output and Positioning Completed Input are used.

Origin 
search 
speed

Origin search/
return initial 
speed

00000000 to 000186A0 hex 
(0 to 100,000 pps)

Start of opera-
tion

Origin search 
high speed

00000000 to 000186A0 hex 
(0 to 100,000 pps)

Start of opera-
tion

Origin search 
proximity speed

00000000 to 000186A0 hex 
(0 to 100,000 pps)

Start of opera-
tion

Origin search 
acceleration rate

0001 to 07D0 hex
(1 to 2,000 Hz/4 ms)

Start of opera-
tion

Origin search 
deceleration rate

0001 to 07D0 hex
(1 to 2,000 Hz/4 ms)

Start of opera-
tion

Origin compensation 80000000 to 7FFFFFFF hex 
(−2147483648 to 2147483647)

Start of opera-
tion

I/O settings Limit Input Signal type
0: Normally closed (NC)
1: Normally open (NO)

Start of opera-
tion

Origin Proximity Input Signal type
0: Normally closed (NC)

1: Normally open (NO)

Start of opera-
tion

Origin Input Signal type
0: Normally closed (NC)

1: Normally open (NO)

Start of opera-
tion

Positioning monitor time 0000 to 270F hex 
(0 to 9,999 ms)

Start of opera-
tion

Name Settings Time when 
read

Operating 
mode

I/O signal Remarks

Origin Input 
Signal

Error Counter 
Reset Output

Positioning Completed 
Input

Operation when the origin is 
detected during deceleration from 

the origin search’s high speed

0 The origin position 
is determined when 
the Origin Input 
Signal goes from 
OFF to ON.

Not used.

The origin search 
operation ends 
after the origin is 
detected.

Not used. The Origin Input Signal will be 
detected during deceleration. An Ori-
gin Input Signal Error (error code 
0202) will occur and the motor will 
decelerate to a stop.

1 Goes ON for 20 to 
30 ms when the 
origin is detected.

The Origin Input Signal will not be 
detected during deceleration. When 
the Origin Input Signal is detected 
after the motor has reached the prox-
imity speed for origin search, the 
motor will be stopped and the origin 
search operation will end.

2 After the origin is 
detected, the origin 
search will not be end 
until the Positioning 
Completed Input is 
received from the driver.
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The following table shows the proper operating mode settings for different
drivers and applications.

Note There are stepping motor drivers that are equipped with a positioning com-
pleted signal like a Servo driver. Operating modes 1 and 2 can be used with
these stepping motor drivers.

■ Remarks: Operations Detecting the Origin During Deceleration from High 
Speed

Operating Mode 0 (without Error Counter Reset Output, without 
Positioning Completed Input)

Connect the sensor’s open collector output signal to the Origin Input Signal.
The Origin Input Signal’s response time is 0.1 ms when set as a N.O. contact.

When the Origin Proximity Input Signal is received, the motor will begin decel-
erating from the origin search high speed to the origin search proximity speed.
In this operating mode, the Origin Input Signal will be detected if it is received
during this deceleration and an Origin Input Signal Error (error code 0202) will
be generated. In this case, the motor will decelerate to a stop.

Driver Remarks Operating mode

Stepping motor driver (See note.) 0

Servo driver Use this mode when you want to 
reduce the processing time, even at 
the expense of positioning accuracy. 
(The Servo Driver’s positioning com-
plete signal is not used.)

1

Use this mode when you want high 
positioning accuracy. (The Servo 
Driver’s positioning complete signal is 
used.)

2

1

1

0

0

CCW CW

Origin Proximity 
Input Signal

Origin Input 
Signal

Pulse output

Starts when 
ORG(889) is 
executed.

Origin Input Signal goes from OFF 
to ON while motor is decelerating.

Original pulse output 
pattern

Origin Input Signal 
Error (error code 
0202)
119



Origin Search and Origin Return Functions Section 5-3
Operating Mode 1 (with Error Counter Reset Output, without Positioning 
Completed Input)

Connect the phase-Z signal from the Servo Driver to the Origin Input Signal.

When the Origin Input Signal is received, the pulse output will be stopped and
the Error Counter Reset Signal will be output for about 20 to 30 ms.

When the Origin Proximity Input Signal is received, the motor will begin decel-
erating from the origin search high speed to the origin search proximity speed.
In this operating mode, the Origin Input Signal will be ignored if it is received
during this deceleration. After deceleration is completed, the Origin Input Sig-
nal will be detected and the motor will stop.

Operating Mode 1 with Origin Proximity Input Signal Reverse (Origin 
Detection Method Setting = 0)

When the deceleration time is short, the Origin Input Signal can be detected
immediately after the Origin Proximity Input Signal goes from ON to OFF. Set
a Origin Proximity Input Signal dog setting that is long enough (longer than
the deceleration time.)

1

1

0

0

Approx. 20 to 30 ms

Origin Input Signal 
(Phase-Z signal)

Pulse output

Error Counter Reset 
Signal

1

1

0

0

CCW

CCW

CW

CW

Origin Proximity 
Input Signal

Origin Input Signal 
(Phase-Z signal)

Pulse output

Verify that the Origin Proximity Input 
Signal's dog setting is long enough 
(longer than the deceleration time.)

Origin Input 
Signal is 
ignored during 
deceleration. Motor stopped by an Origin 

Input Signal received after 
deceleration.

Starts when 
ORG(889) is 
executed.

Stop
Ideal time for the Origin  Proximity Input 
Signal to go OFF.

(Settings when the 
deceleration time is short)

Stop (See note.)

Starts when ORG(889) 
is executed.

Note: The Origin Input Signal can be detected immediately 
after the Origin Proximity Input Signal goes from ON 
to OFF if the deceleration time is short, e.g., starting 
from within the Origin Proximity Input Signal.
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Operating Mode 1 without Origin Proximity Input Signal Reverse (Origin 
Detection Method Setting = 1)

Depending on the length of the deceleration time, the stopping position may
change when the Origin Input Signal is detected during deceleration.

Operating Mode 2 (with Error Counter Reset Output, with Positioning 
Completed Input)

This operating mode is the same as mode 1, except the Positioning Com-
pleted Signal (INP) from the Servo Driver is used. With origin search 0, the
Positioning Completed Signal from the Servo Driver connects to IN4. With ori-
gin search 1, it connects to IN5. 

If origin compensation is not being applied, the Positioning Completed Signal
is checked after the Error Counter Reset Output. If origin compensation is
being applied, the Positioning Completed Signal is checked after the compen-
sation operation is completed.

Origin Search Operation 
Setting

Select either of the following two reverse modes for the origin search opera-
tion at the limit in the origin search direction.

1

1

0

0

CCW

CCW

CW

CW

Origin Proximity 
Input Signal

Origin Input Signal 
(Phase-Z signal)

(The deceleration time is 
relatively long in this case.)

Pulse output

(The deceleration time is short 
in this case.)

Origin Input 
Signal is 
ignored during 
deceleration. Motor stopped by an Origin 

Input Signal received after 
deceleration.

Starts when 
ORG(889) is 
executed.

Stop

Motor stopped by an 
Origin Input Signal 
received after 
deceleration.

Starts when 
ORG(889) 
is executed.

Stop

1

1

0

0

Pulse output

Stop

Time

Error Counter 
Reset Output

Positioning 
Completed 
Signal

Setting Description

0: Reversal mode 1 When the limit input signal is received in the origin search 
direction, reverse and continue operation.

1: Reversal mode 2 When the limit input signal is received in the origin search 
direction, generate an error and stop operation.
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Origin Detection Method Select one of the following methods that specify the treatment of the Origin
Proximity Input Signal.

Origin Detection Method 0: Origin Proximity Input Signal Reversal 
Required

Origin Detection Method 1: Origin Proximity Input Signal Reversal Not 
Required

Setting Description

0: Origin Proximity Input Signal 
reversal required.

Reads the first Origin Input Signal after the Ori-
gin Proximity Input Signal goes 
OFF→ON→OFF. 

1: Origin Proximity Input Signal 
reversal not required.

Reads the first Origin Input Signal after the Ori-
gin Proximity Input Signal goes OFF→ON.

2: Origin Proximity Input Signal not 
used.

Just read the Origin Input Signal without using 
the Origin Proximity Input Signal.

1

1

0

0

CCW CW

Origin Proximity 
Input Signal

Origin Input 
Signal

Pulse output

Deceleration starts when 
Origin Proximity Input 
Signal goes OFF→ON.

After the Origin Proximity Input Signal has gone 
from OFF→ON→OFF, the motor is stopped 
when the Origin Input Signal goes OFF→ON.

Initial 
speed

Acceleration

High speed for 
origin search Deceler-

ation

Proximity speed for origin search

Start when 
ORG(889) is 
executed.

Stop

1

1

0

0

CCW CW

Origin Proximity 
Input Signal

Origin Input 
Signal

Pulse output

Deceleration starts when 
Origin Proximity Input 
Signal goes OFF→ON.

After the Origin Proximity Input Signal has gone 
from OFF→ON→OFF, the motor is stopped when 
the Origin Intput Signal goes OFF→ON.

Initial 
speed

Acceleration

High speed for 
origin search Deceler-

ation

Proximity speed for origin search

Start when 
ORG(889) is 
executed.

Stop
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Origin Detection Method 2: Origin Proximity Input Signal Reversal Not 
Used

Origin Search Operating 
Mode and Origin 
Detection Method Settings

The following examples explain how the operation patterns are affected by the
origin search operation and origin detection method settings.

These examples have a CW origin search direction. (The search direction and
limit input signal direction would be different for an origin search in the CCW
direction.)

1

0
Origin Input 
Signal

Pulse output

Deceleration starts when 
Origin Proximity Input 
Signal goes OFF→ON.

Initial 
speed

Acceleration

Proximity speed 
for origin search

Start when 
ORG(889) is 
executed.

Stop
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Using Reversal Mode 1

Origin search
operation

Origin 
detection 
method

0: Reversal mode 1

0: Origin Prox-
imity Input Sig-
nal reversal 
required.

Note When the limit input signal is received, the motor stops without decel-
eration, reverses direction, and accelerates.

1: Origin Prox-
imity Input Sig-
nal reversal not 
required.

Note When the limit input signal is received, the motor stops without decel-
eration, reverses direction, and accelerates.

2: Origin Prox-
imity Input Sig-
nal not used.

Note When the direction of operation is reversed, it is reversed immediately 
without deceleration or acceleration.

1

1
0

0

CCW

CCW

CCW

CW

CW

CW

Origin Proximity 
Input Signal

Origin Input 
Signal

Pulse output
High speed for origin search

Proximity speed for origin search

Stop

CW limit input signal (See note.)Stop

Start

Start

StartStop

1

1
0

0

CCW

CCW

CCW

CW

CW

CW

Origin Proximity 
Input Signal

Origin Input 
Signal

Pulse output

Start Stop

CW limit input signal 
(See note.)

Stop
Start

StartStop

1
0

CCW

CCW

CCW

CW

CW

CW

Origin Input 
Signal

Pulse output Proximity speed for origin search

Start

Stop Start
CW limit input signal 
(See note.)

Stop Start

Stop
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Using Reversal Mode 2

Origin search
operation

Origin detection 
method

1: Reversal mode 2

0: Origin Proximity Input 
Signal reversal required.

Note When the limit input signal is received, the motor stops without deceleration.

1

1

0

0

CCW

CCW

CCW

CW

CW

CW

Origin Proximity 
Input Signal

Origin Input 
Signal

Pulse output

Start Stop

CW limit input signal 
(See note.)

Start

Stop

Limit stop  
(error code 0200)

Start
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Specifying the Origin 
Search Direction (CW or 
CCW Direction)

Sets the direction to move when detecting the Origin Input Signal.

Typically, the origin search is performed so that the Origin Input Signal’s rising
edge is detected when moving in the origin search direction.

Origin Search Speed These are the motor speed settings used in the origin search.

Origin Search/Return Initial Speed

Sets the motor’s starting speed when the origin search is executed. Specify
the speed in the number of pulses per second (pps).

Origin Search High Speed

Sets the motor’s target speed when the origin search is executed. Specify the
speed in the number of pulses per second (pps).

1: Origin Proximity Input 
Signal reversal not 
required.

Note When the limit input signal is received, the motor stops without deceleration.

2: Origin Proximity Input 
Signal not used.

Note When the limit input signal is received, the motor stops without deceleration.

Origin search
operation

Origin detection 
method

1: Reversal mode 2

1

1

0

0

CCW

CCW

CCW

CW

CW

CW

Origin Proximity 
Input Signal

Origin Input 
Signal

Pulse output

StopStart

Start
Stop

Start Limit stop  
(error code 0200)

CW limit input signal 
(See note.)

1
0

CCW

CCW

CCW

CW

CW

CW

Origin Input 
Signal

Pulse output
Proximity speed for origin search

Start Stop

CW limit input signal (See note.)StartStop

Start Limit stop (error code 0201)

Setting Description

0 CW direction

1 CCW direction
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Origin Search Proximity Speed

Sets the motor’s speed after the Origin Proximity Input Signal is detected.
Specify the speed in the number of pulses per second (pps).

Origin Search Acceleration Rate

Sets the motor’s acceleration rate when the origin search is executed. Specify
the amount to increase the speed (Hz) per 4-ms interval.

Origin Search Deceleration Rate

Sets the motor’s acceleration rate when the origin search function is deceler-
ating. Specify the amount to decrease the speed (Hz) per 4-ms interval.

Origin Compensation After the origin has been determined, the origin compensation can be set to
compensate for a shift in the Proximity Sensor’s ON position, motor replace-
ment, or other change.

Once the origin has been detected in an origin search, the number of pulses
specified in the origin compensation is output, the current position is reset to
0, and the pulse output’s No-origin Flag is turned OFF.

Setting range: 80000000 to 7FFFFFFF hex (−2,147,483,648 to
2,147,483,647) pulses

I/O Settings Limit Input Signal Type

Specifies the type of input signal (normally closed or normally open) being
used for the limit inputs.

0: NC

1: NO

Origin Proximity Input Signal Type

Specifies the type of input signal (normally closed or normally open) being
used for the Origin Proximity Input Signal.

0: NC

1: NO

Origin Input Signal Type

Specifies the type of input signal (normally closed or normally open) being
used for the Origin Input Signal.

0: NC

1: NO

Positioning Monitor Time When the operating mode is set to mode 2, this setting specifies how long to
wait (in ms) for the Positioning Completed Signal after the positioning opera-
tion has been completed, i.e., the pulse output has been completed. A Posi-
tioning Timeout Error (error code 0300) will be generated if the motor driver’s
Positioning Completed Signal does not come ON within the specified time.

Setting range: 0000 to 270F hex (0 to 9,999 ms)

The actual monitoring time will be the Positioning Monitor Time rounded up to
the nearest 10-ms unit + 10 ms max.

If the Positioning Monitor Time is set to 0, the function will be disabled and the
Unit will continue waiting for the Positioning Completed Signal to come ON. (A
Positioning Timeout Error will not be generated.)
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Executing an Origin Search
Execute ORG(889) in the ladder program to perform an origin search with the
specified parameters.

Restrictions
The motor can be moved even if the origin position has not been determined
with the origin search function, but positioning operations will be limited as fol-
lows:

5-3-3 Origin Search Error Processing
The CJ1M CPU Unit’s pulse output function 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 (A28007 or A28107) will be turned ON and the Pulse Output Stop
Error Code will be written to A444 or A445. 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.)

Related Auxiliary Area Flags

ORG(889)

P

C

P: Port specifier
Pulse output 0: #0000
Pulse output 1: #0001 
C: Control data; Origin search and CW/CCW method: #0000 
Origin search and pulse + direction method: #0001

Function Operation

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 setting the 
current position to 0.

Word Bit Function Read/Write

A280 07 Pulse output 0 Pulse Output Stopped Error Flag 
0: No error

1: Stop error occurred

Read only

A281 07 Pulse output 1 Pulse Output Stopped Error Flag 

0: No error
1: Stop error occurred

Read only

A444 00 to 15 Pulse output 0 Pulse Output 0 Stop Error Code (See table below.) Read only

A445 00 to 15 Pulse output 1 Pulse Output 1 Stop Error Code (See table below.) Read only
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Pulse Output Stop Error Codes
Error name Error code Likely cause Corrective action Operation after 

error

CW Limit Stop Input 
Signal

0100 Stopped due to a CW limit signal 
input.

Move in the CCW direction. Immediate stop,

No effect on 
other portCCW Limit Stop 

Input Signal
0101 Stopped due to a CCW limit sig-

nal input.
Move in the CW direction.

No Origin Proximity 
Input Signal

0200 The parameters indicate that the 
Origin Proximity Input Signal is 
being used, but a Origin Proxim-
ity Input Signal was not received 
during the origin search.

Check the wiring of the Origin 
Proximity Input Signal as well as 
the PLC Setup’s Origin Proxim-
ity Input Signal Type setting 
(N.C. or N.O.) and execute the 
origin search again. Turn the 
power supply OFF and then ON 
if the signal type setting was 
changed.

No effect on 
other port

No Origin Input Sig-
nal

0201 The Origin Input Signal was not 
received during the origin 
search.

Check the wiring of the Origin 
Input Signal as well as the PLC 
Setup’s Origin Input Signal Type 
setting (N.C. or N.O.) and exe-
cute the origin search again. 
Turn the power supply OFF and 
then ON if the signal type setting 
was changed.

Origin Input Signal 
Error

0202 During an origin search in oper-
ating mode 0, the Origin Input 
Signal was received during the 
deceleration started after the 
Origin Proximity Input Signal 
was received.

Take one or both of the following 
steps so that the Origin Input 
Signal is received after deceler-
ation is completed.
•Increase the distance between 
the Origin Proximity Input Sig-
nal sensor and Origin Input Sig-
nal sensor. 

•Decrease the difference 
between the origin search's 
high speed and proximity 
speed settings.

Decelerates to a 
stop,

No effect on 
other port 

Limit Inputs in Both 
Directions

0203 The origin search cannot be per-
formed because the limit signals 
for both directions are being 
input simultaneously.

Check the wiring of the limit sig-
nals in both directions as well as 
the PLC Setup's Limit Signal 
Type setting (N.C. or N.O.) and 
execute the origin search again. 
Turn the power supply OFF and 
then ON if the signal type setting 
was changed.

Operation will 
not start.
No effect on 
other port

Simultaneous Origin 
Proximity and Limit 
Inputs

0204 The Origin Proximity Input Sig-
nal and the Limit Input Signal in 
the search direction are being 
input simultaneously during an 
origin search.

Check the wiring of the Origin 
Proximity Input Signal and the 
Limit Input Signal. Also check 
the PLC Setup's Origin Proxim-
ity Input Signal Type and Limit 
Signal Type settings (N.C. or 
N.O.) and then execute the ori-
gin search again. Turn the 
power supply OFF and then ON 
if a signal type setting was 
changed.

Immediate stop,

No effect on 
other port
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5-3-4 Origin Search Examples

Operation
Connect a Servo Driver and execute an origin search based on the Servomo-
tor’s built-in encoder phase-Z signal and a Origin Proximity Input Signal.

Conditions
• Operating mode: 1

(Uses the Servomotor encoder's phase-Z signal as the Origin Input Sig-
nal.)

• Origin search operation setting: 0
(Sets reverse mode 1. Reverses direction when the limit input signal is
input in the origin search direction.)

• Origin detection method: 0
(Reads the Origin Input Signal after the Origin Input Signal goes
OFF→ON→OFF.)

• Origin search direction: 0 (CW direction)

Limit Input Signal 
Already Being Input

0205 •When an origin search in one 
direction is being performed, 
the Limit Input Signal is already 
being input in the origin search 
direction.

•When a non-regional origin 
search is being performed, the 
Origin Input Signal and the 
Limit Input Signal in the oppo-
site direction (from the search 
direction) are being input simul-
taneously.

Check the wiring of the Limit 
Input Signal and the PLC 
Setup's I/O settings. Also check 
the PLC Setup's Limit Signal 
Type setting (N.C. or N.O.) and 
then execute the origin search 
again. Turn the power supply 
OFF and then ON if the signal 
type setting was changed.

Immediate stop,

No effect on 
other port

Origin Proximity 
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 Sig-
nal, Origin Input Signal, and 
Limit Input Signal as well as the 
PLC Setup's I/O settings. Also 
check the PLC Setup's Signal 
Type settings (N.C. or N.O.) for 
each input signal and then exe-
cute the origin search again. 
Turn the power supply OFF and 
then ON if a signal type setting 
was changed.

Immediate stop,

No effect on 
other port

Positioning Timeout 
Error

0300 The Servo Driver's Positioning 
Completed Signal does not 
come ON within the Positioning 
Monitor Time specified in the 
PLC Setup.

Adjust the Positioning Monitor 
Time setting or Servo system 
gain setting. Check the Position-
ing Completed Signal wiring, 
correct it if necessary, and then 
execute the origin search again.

Decelerates to a 
stop,

No effect on 
other port

Error name Error code Likely cause Corrective action Operation after 
error
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System Configuration

Instructions Used
ORG(889)

I/O Allocations

Inputs

Outputs

CW limit 
detection 
sensor

Origin Proximity 
Input sensor

Workpiece
CCW limit 
detection 
sensor Servomotor

EncoderCJ1M CPU Unit Basic I/O Units

Allocations in CIO 0000
•  Bit 00: CW limit detection sensor
•  Bit 01: CCW limit detection sensor

Servomotor Driver

To built-in input IN1
Pulse output from built-in 
outputs OUT0 and OUT1

To Input 
Unit

To built-in 
input IN0

Servomotor 
encoder's phase-Z 
input; Origin input

Built-in I/O terminal Bit address Name

IN0 CIO 296000 Origin Search 0 (Origin Input Signal)
(Servomotor encoder’s phase-Z signal)

IN1 CIO 296000 Origin Search 0 (Origin Proximity Input Signal)

--- A54008 Pulse Output 0 CW Limit Input Signal

--- A54009 Pulse Output 0 CCW Limit Input Signal

--- CIO 000000 CW limit detection sensor

--- CIO 000001 CCW limit detection sensor

Built-in I/O terminal Bit address Name

OUT0 CIO 296100 Pulse Output 0 (CW)

OUT1 CIO 296101 Pulse Output 0 (CCW)
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Operation

PLC Setup Settings

 

1

1

0

0

CCW CW

Origin Proximity Input  
(IN1: CIO 26001)

Origin Signal Input 
(IN0: CIO 26000)

Pulse output 
(OUT0 and 
OUT1)

Pulse 
frequency

Execution of 
ORG(889) starts. 
Origin search starts.

Origin search 
initial speed

Origin search 
acceleration 
rate

Origin search 
high speed Origin search 

deceleration 
rate

Stop

Origin search 
proximity speed

Programming 
Console 
address

Bit Function Setting (example)

256 00 to 03 Pulse Output 0 Origin Search Function 
Enable/Disable

1 hex: Enabled

257 00 to 03 Pulse Output 0 Origin Search Operating 
Mode

1 hex: Mode 1

04 to 07 Pulse Output 0 Origin Search Operation 
Setting

0 hex: Reverse mode 1

08 to 11 Pulse Output 0 Origin Detection Method 0 hex: Origin detection method 0

12 to 15 Pulse Output 0 Origin Search Direction 
Setting

0 hex: CW direction

258 00 to 15 Pulse Output 0 Origin Search/Return Ini-
tial Speed

0064 hex (100 pps)

259 00 to 15 0000 hex

260 00 to 15 Pulse Output 0 Origin Search High 
Speed

07D0 hex (2,000 pps)

261 00 to 15 0000 hex

262 00 to 15 Pulse Output 0 Origin Search Proximity 
Speed

03E8 hex (1,000 pps)

263 00 to 15 0000 hex

264 00 to 15 Pulse Output 0 Origin Compensation 0000 hex

265 00 to 15 0000 hex

266 00 to 15 Pulse Output 0 Origin Search Accelera-
tion Rate

0032 hex (50 Hz/4 ms)

267 00 to 15 Pulse Output 0 Origin Search Decelera-
tion Rate

0032 hex (50 Hz/4 ms)

268 00 to 03 Pulse Output 0 Limit Input Signal Type 1: NO

04 to 07 Pulse Output 0 Origin Proximity Input 
Signal Type

1: NO

08 to 11 Pulse Output 0 Origin Input Signal Type 1: NO
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Ladder Program

5-3-5 Origin Return

Overview
Moves the motor to the origin position from any other position. The origin
return operation is controlled by ORG(889).

The origin return operation returns the motor to the origin by starting at the
specified speed, accelerating to the target speed, moving at the target speed,
and then decelerating to a stop at the origin position.

@ORG
#0000 

#0000 

CW limit detection 
sensor 
000000

CW Limit  
Input Signal 

000001

CCW limit  
detection sensor 

A54008

CCW Limit  
Input Signal 

A54009

Execution condition
Origin search 0: 
#0000; Origin 
search and 
CW/CCW 
method: #0000

Pulse frequency

Origin return 
initial speed

Start

Started by executing 
ORG(889)

Origin return 
acceleration 
rate

Origin return 
target speed

Origin return 
deceleration rate

Stop
Time
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Procedure

PLC Setup Settings
The various origin return parameters are set in the PLC Setup.

Origin Return Parameters

Explanation of the Origin Return Parameters

Origin Search/Return 
Initial Speed

Sets the motor’s starting speed when the origin return is executed. Specify
the speed in the number of pulses per second (pps).

Origin Return Target 
Speed

Sets the motor’s target speed when the origin return is executed. Specify the
speed in the number of pulses per second (pps). 

Origin Return 
Acceleration Rate

Sets the motor’s acceleration rate when the origin return operation starts.
Specify the amount to increase the speed (Hz) per 4-ms interval. 

Origin Return 
Deceleration Rate

Sets the motor’s acceleration rate when the origin return function is decelerat-
ing. Specify the amount to decrease the speed (Hz) per 4-ms interval.

Executing an Origin Return

Note An instruction execution error will occur if the origin is not determined (relative
coordinate system) when ORG(889) is executed to perform an origin return
operation.

Determine the origin return parameters.

1. Starting Speed for Origin Search and Origin Return
2. Origin return target speed
3. Origin return acceleration rate
4. Origin return deceleration rate

Wire the outputs.

•  Outputs: Use either the CW/CCW method or Pulse 
+ direction method. The same method must be used 
for both pulse output 0 and pulse output 1.
Power supply for outputs: 24 V DC

PLC Setup settings •  Various origin return parameter settings 
(See table below.)

Ladder program
•  Execution of ORG(889)

To specify the origin return operation, set bits 
12 to 15 of the second operand to 1 hex.

Name Settings Remarks

Origin search/return initial 
speed

00000000 to 000186A0 hex 
(0 to 100,000 pps)

Start of operation

Origin return target speed 00000000 to 000186A0 hex 
(0 to 100,000 pps)

Origin return acceleration rate 0001 to 07D0 hex 
(1 to 2,000 Hz/4 ms)

Origin return deceleration rate 0001 to 07D0 hex 
(1 to 2,000 Hz/4 ms)

ORG(889)

P

C

P: Port specifier (Pulse output 0: #0000, Pulse output 1: #0001) 
2: Control data 
(Origin return and CW/CCW method: #1000, Origin search and pulse 
+ direction method: #1100)
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SECTION 6
Programming Examples

This section provides examples of programming built-in I/O.

6-1 Built-in Outputs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136

6-1-1 Using Interrupts to Read Input Pulses (Length Measurement)  . . . . 136

6-1-2 Outputting Pulses after a Preset Delay . . . . . . . . . . . . . . . . . . . . . . . 138

6-1-3 Positioning (Trapezoidal Control)  . . . . . . . . . . . . . . . . . . . . . . . . . . 139

6-1-4 Jog Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140
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6-1 Built-in Outputs

6-1-1 Using Interrupts to Read Input Pulses (Length Measurement)

Specifications and Operation
This example program reads the number of encoder pulses input with high-
speed counter 1 and also reads sensor inputs 1 and 2 as interrupt inputs at
terminals IN1 (2960.01) and IN3 (2960.03). The workpiece length is mea-
sured by the number of pulses counted between the ON input at sensor input
1 and the ON input at sensor input 2.

The interrupt task triggered by built-in input 1 (IN1) clears the PV of high-
speed counter 1. The interrupt task triggered by built-in input 3 (IN3) reads the
PV of high-speed counter 1 and stores the result in D00010.

Instructions Used
MSKS(690) Enables the I/O interrupts.

INI(880) Changes the high-speed counter PV. (Clears it to 0.)

PRV(881) Reads the high-speed counter PV.

Preparation and PLC Setup Settings

High-speed Counter Input 
and Interrupt Input 
Settings in the PLC Setup

High-speed Counter 1

Clears the PV. Reads the PV.

Interrupt input 1 
(2960.01)

Interrupt input 3 
(2960.03)

PLC Setup setting details Address Data

Use high-speed counter 1 (100 kHz).
Linear mode, Software reset, and Increment pulse input

053 2013 hex

Use built-in inputs IN1 and IN3 as interrupt inputs. 060 1010 hex

Disable origin search function for pulse output 0. 256 0000 hex

Disable origin search function for pulse output 1. 274 0000 hex
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Ladder Program

Cyclic Task (Task 0)

Built-in Input 1 Interrupt Task (Interrupt Task 141)

Built-in Input 3 Interrupt Task (Interrupt Task 143)

#0

#0

7

#0

9

MOVL(498)

D00000

MSKS(690)

MSKS(690)

P_First_Cycle_Task

Task Start Flag

Used to clear the high-
speed counter PV.

Built-in interrupt input 1

Unmask  
(Enable interrupts.)

Built-in interrupt input 3

Unmask  
(Enable interrupts.)

INI(880) 

#0011

#0002

D00000

P_On

Always ON Flag
High-speed 
counter input 1
Change PV

New PV data  
(Clears PV to 0.)

PRV(881) 

#0011

#0000

D00010

P_On

Always ON Flag High-speed 
counter input 1

Read PV

PV destination 
word
137



Built-in Outputs Section 6-1
6-1-2 Outputting Pulses after a Preset Delay

Specifications and Operation
This example program waits for a preset time (0.5 ms) after the interrupt input
(2960.03) goes ON and then outputs 100,000 pulses at 100 kHz from pulse
output 0.

The I/O interrupt task starts a scheduled interrupt with a scheduled time of 0.5
ms. The scheduled interrupt task executes the pulse output instruction and
stops the scheduled interrupt.

Instructions Used
MSKS(690) Enables the I/O interrupt. Starts the scheduled interrupt.

PULS(886) Sets the number of output pulses.

SPED(885) Starts the pulse output.

Preparation and PLC Setup Settings

Interrupt Input (IN3: 
2960.03) Settings in the 
PLC Setup

Scheduled Interrupt Time 
Unit Setting in the PLC 
Setup

Ladder Program

Cyclic Task (Task 0)

Pulse output (2961.00)

Interrupt input (2960.03)

I/O interrupt 
response time

Scheduled interrupt 
time 500 µsMSKS PULS SPED

PLC Setup setting details Address Data

Use built-in inputs IN3 as an interrupt input. 060 1000 hex

Do not use high-speed counter 0. 050 0000 hex

Disable origin search function for pulse output 1. 274 0000 hex

PLC Setup setting details Address Data

Set the scheduled interrupt time units to 0.1 ms. 195 0002 hex

#0

9

MSKS(690)
P_First_Cycle_Task

Task Start Flag Built-in interrupt input 3

Unmask (Enable 
interrupts.)
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Built-in Input 3 Interrupt Task (Interrupt Task 143)

Scheduled Interrupt Task 0 (Interrupt Task 2)

6-1-3 Positioning (Trapezoidal Control)

Specifications and Operation
When the start input (2960.06) goes ON, this example program outputs
600,000 pulses from pulse output 1 and turns the motor. 

Instructions Used
PLS2(887)

14

MSKS(690)

#0005

A280.04

Pulse Output 0 
Output In-progress 
Flag

Scheduled interrupt 0 
(Reset start)

Scheduled interrupt time 
(5 x 0.1 ms = 0.5 ms)

#0

4

#0

#0000

&100000

SPED(885)

MSKS(690)

#0001

&100000

#0000

P_On

Always ON 
Flag

Pulse output 0

Relative pulse 
specification

Number of output pulses 
(100,000 pulses)

Pulse output 0

Specifies CW/CCW 
outputs, CW direction, 

Target frequency 
(100,000 Hz)

Pulse output 0

Scheduled interrupt 0; 
Stop scheduled interrupt

PULS(886) 

Target frequency
50,000 Hz

Starting frequency
100 Hz

Start input (2960.06)

Acceleration rate  
300 Hz/4 ms  

Number of 
output pulses 
600,000 pulses

Deceleration rate 
200 Hz/4 ms
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Preparation and PLC Setup Settings

PLS2(887) Settings Table 
(D00000 to D00007)

Ladder Program

Remarks
• Absolute pulses can be specified when the origin position has been deter-

mined.

• If a target frequency that cannot be reached has been set, the target fre-
quency will be reduced automatically, i.e., triangular control will be per-
formed. In some cases where the acceleration rate is substantially greater
than the deceleration rate, the operation won't be true triangular control.
The motor will be operated at a constant speed for a short time between
the acceleration and deceleration.

6-1-4 Jog Operation

Specifications and Operation
• Low-speed jog operation (CW) will be executed from pulse output 1 while

input 2960.06 is ON.

Setting details Address Data

Acceleration rate: 300 Hz/4 ms D00000 #012C

Deceleration rate: 200 Hz/4 ms D00001 #00C8

Target frequency: 50,000 Hz D00002 #C350

D00003 #0000

Number of output pulses: 600,000 pulses D00004 #27C0

D00005 #0009

Starting frequency: 100 Hz D00006 #0064

D00007 #0000

@PLS2 (887) 

#0000 

D00000 

D00006 

#1 

END(001) 

2960.06 

Pulse output 1
Start input

Specifies CW/CCW output method, 
CW side, and relative pulses

Target frequency

Number of pulses setting

Starting frequency
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• Low-speed jog operation (CCW) will be executed from pulse output 1
while input 2960.07 is ON.

• High-speed job operation (CW) will be executed from pulse output 1 while
input 2960.08 is ON.

• High-speed jog operation (CCW) will be executed from pulse output 1
while input 2960.09 is ON.

Instructions Used
SPED(885) Starts and stops (immediate stop) the low-speed jog opera-

tions.

ACC(888) Starts and stops (decelerate to a stop) the high-speed jog
operations.

Preparation and PLC Setup Settings

Speed Settings Tables 
(D00000 to D00001 and 
D00010 to D00015)

Target frequency
1,000 Hz

CW Low-speed 
JOG (2960.06)

CCW Low-speed 
JOG (2960.07)

Target frequency
100,000 Hz

CW High-speed jog 
(2960.08)

CCW high-speed 
jog (2960.09)

Acceleration/de-
celeration rate 
100 Hz/4 ms

Acceleration/de-
celeration rate 
100 Hz/4 ms

Setting details Address Data

Target frequency (low speed): 1,000 Hz D00000 #03E8

D00001 #0000

Acceleration rate: 100 Hz/4 ms D00010 #0064

Target frequency (high speed): 100,000 Hz D00011 #86A0

D00012 #0001

Deceleration rate: 100 Hz/4 ms (Not used.) D00013 #0064

Target frequency (stop): 0 Hz D00014 #0000

D00015 #0000
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Ladder Program

#1

#1

#0

#1

#1

#0

2960.06 A281.04

0.00 2960.06

2960.07 A281.04

0.01 2960.07

SPED(885)

SPED(885)

SPED(885)

#0000

D00000

SET 0.00 

#0000

RSET 0.00

#0010

D00000

SET 0.01 

SPED(885)

#0010

RSET 0.01

Low-speed 
CW Start

Pulse Output 
in Progress Pulse output 1

Specifies CW/CCW output method, 
CW side, and continuous mode.

Target frequency

Low-speed 
CW output in 
progress

Low-speed 
CW Start

Low-speed 
CCW Start

Outputting 
Pulses Pulse output 1

Specifies CW/CCW output method, 
CW side, and continuous mode.
Target frequency

Low-speed 
CCW output 
in progress

Low-speed 
CCW Start
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Remarks
PLS2(887) can be used to set a starting frequency or unequal acceleration
and deceleration rates, but there are limitations on the operating range
because the end point must be specified in PLS2(887).

#1

#1

#1

#1

ACC(888)

#0000

D00010

SET 0.02

ACC(888)

#0000

D00013

RSET 0.02

ACC(888)

#0010

D00010

SET 0.03

ACC(888)

#0010

D00013

RSET 0.03

END(001)

2960.08 A281.04

0.02 2960.08

2960.09 A281.04

0.03 2960.09

High-speed 
CW Start

Pulse Output 
in Progress Pulse output 1

Specifies CW/CCW output method, 
CW side, and continuous mode.

High-speed 
CW output in 
progress

High-speed 
CW Start

High-speed 
CCW Start

Pulse Output 
in Progress Pulse output 1

Specifies CW/CCW output method, 
CW side, and continuous mode.
Acceleration rate and target frequency

High-speed 
CCW output 
in progress

High-speed 
CCW Start

Acceleration rate and target frequency
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Appendix A
Combinations of Pulse Control Instructions

Starting Instructions: SPED(885) and ACC(888), Independent
Instruc-

tion being 
executed

Pulse 
status

Starting instruction

INI(880) SPED(885) 
(Independent)

SPED(885) 
(Continuous)

ACC(888) 
(Independent)

SPED(885) 
(Indepen-
dent)

Steady 
speed

Read PV ❍ Output method --- Output method × Output method ---

Stop pulses ❍ Direction --- Direction × Direction ---

--- --- Target frequency ❍ Target frequency × Target frequency ❍

--- --- --- --- --- --- Acceleration/decel-
eration rate

❍

SPED(885) 
(Continu-
ous)

Steady 
speed

Read PV ❍ Output method × Output method --- Output method ×
Stop pulses ❍ Direction × Direction --- Direction ×
--- --- Target frequency × Target frequency ❍ Target frequency ×
--- --- --- --- --- --- Acceleration/decel-

eration rate
×

ACC(888) 
(Indepen-
dent)

Steady 
speed

Read PV ❍ Output method × Output method × Output method ---

Stop pulses ❍ Direction × Direction × Direction ---

--- --- Target frequency × Target frequency × Target frequency ❍

--- --- --- --- --- --- Acceleration/decel-
eration rate

❍

Accelerat-
ing or 
decelerat-
ing

Read PV ❍ Output method × Output method × Output method ---

Stop pulses ❍ Direction × Direction × Direction ---

--- --- Target frequency × Target frequency × Target frequency ❍

--- --- --- --- --- --- Acceleration/decel-
eration rate

❍

ACC(888) 
(Continu-
ous)

Steady 
speed

Read PV ❍ Output method × Output method × Output method ×
Stop pulses ❍ Direction × Direction × Direction ×
--- --- Target frequency × Target frequency × Target frequency ×
--- --- --- --- --- --- Acceleration/decel-

eration rate
×

Accelerat-
ing or 
decelerat-
ing

Read PV ❍ Output method × Output method × Output method ×
Stop pulses ❍ Direction × Direction × Direction ×
--- --- Target frequency × Target frequency × Target frequency ×
--- --- --- --- --- --- Acceleration/decel-

eration rate
×

PLS2(887) Steady 
speed

Read PV ❍ Output method × Output method × Output method ---

Stop pulses ❍ Direction × Direction × Direction ---

--- --- Target frequency × Target frequency × Target frequency ❍

--- --- --- --- --- --- Acceleration/decel-
eration rate

❍

Accelerat-
ing or 
decelerat-
ing

Read PV ❍ Output method × Output method × Output method ---

Stop pulses ❍ Direction × Direction × Direction ---

--- --- Target frequency × Target frequency × Target frequency ❍

--- --- --- --- --- --- Acceleration/decel-
eration rate

❍
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❍ : Can be executed., ×: Instruction Error will occur. (Error Flag ON), ---: Ignored. (Instruction error won't occur.)

ORG(889) Steady 
speed

Read PV ❍ Output method × Output method × Output method ×
Stop pulses ❍ Direction × Direction × Direction ×
--- --- Target frequency × Target frequency × Target frequency ×
--- --- --- --- Acceleration/decel-

eration rate
--- Acceleration/decel-

eration rate
×

Accelerat-
ing or 
decelerat-
ing

Read PV ❍ Output method × Output method × Output method ×
Stop pulses ❍ Direction × Direction × Direction ×
--- --- Target frequency × Target frequency × Target frequency ×
--- --- --- --- Acceleration/decel-

eration rate
--- Acceleration/decel-

eration rate
×

Instruc-
tion being 
executed

Pulse 
status

Starting instruction

INI(880) SPED(885) 
(Independent)

SPED(885) 
(Continuous)

ACC(888) 
(Independent)
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Starting Instructions: ACC(888), Continuous, PLS2(887), and 
ORG(889)

❍ : Can be executed., ×: Instruction error will occur. (Error Flag ON), ---: Ignored. (Instruction error won't occur.)

Instruction 
being exe-

cuted

Pulse status Starting instruction

ACC(888) (Continuous) PLS2(887) ORG(889)

SPED(885) 
(Independent)

Steady 
speed

Output method × Output method × Output method ×
Direction × Frequency/Acceleration × Search or return ×
Target frequency × Position/Movement data × --- ---

Acceleration/decelera-
tion rate

× Starting frequency × --- ---

SPED(885) 
(Continuous)

Steady 
speed

Output method --- Output method × Output method ×
Direction --- Frequency/Acceleration × Search or return ×
Target frequency ❍ Position/Movement data × --- ---

Acceleration/decelera-
tion rate

❍ Starting frequency × --- ---

ACC(888) 
(Independent)

Steady 
speed

Output method × Output method --- Output method ×
Direction × Frequency/Acceleration ❍ Search or return ×
Target frequency × Position/Movement data ❍ --- ---

Acceleration/decelera-
tion rate

× Starting frequency --- --- ---

Accelerating 
or decelerat-
ing

Output method × Output method --- Output method ×
Direction × Frequency/Acceleration ❍ Search or return ×
Target frequency × Position/Movement data ❍ --- ---

Acceleration/decelera-
tion rate

× Starting frequency --- --- ---

ACC(888) 
(Continuous)

Steady 
speed

Output method --- Output method --- Output method ×
Direction --- Frequency/Acceleration ❍ Search or return ×
Target frequency ❍ Position/Movement data ❍ --- ---

Acceleration/decelera-
tion rate

❍ Starting frequency --- --- ---

Accelerating 
or decelerat-
ing

Output method --- Output method --- Output method ×
Direction --- Frequency/Acceleration ❍ Search or return ×
Target frequency × Position/Movement data ❍ --- ---

Acceleration/decelera-
tion rate

× Starting frequency --- --- ---

PLS2(886) Steady 
speed

Output method × Output method --- Output method ×
Direction × Frequency/Acceleration ❍ Search or return ×
Target frequency × Position/Movement data ❍ --- ---

Acceleration/decelera-
tion rate

× Starting frequency --- --- ---

Accelerating 
or decelerat-
ing

Output method × Output method --- Output method ×
Direction × Frequency/Acceleration ❍ Search or return ×
Target frequency × Position/Movement data ❍ --- ---

Acceleration/decelera-
tion rate

× Starting frequency --- --- ---

ORG(889) Steady 
speed

Output method × Output method × Output method ×
Direction × Frequency/Acceleration × Search or return ×
Target frequency × Position/Movement data × --- ---

Acceleration/decelera-
tion rate

× Starting frequency × --- ---

Accelerating 
or decelerat-
ing

Output method × Output method × Output method ×
Direction × Frequency/Acceleration × Search or return ×
Target frequency × Position/Movement data × --- ---

Acceleration/decelera-
tion rate

× Starting frequency × --- ---
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Appendix B
Using Pulse Instructions in other CPU Units

PLC Compatibility Table
Instruction Function CJ1M CQM1H CPM2C Customizable 

Counter Units

PULS(886) Specifying the number of output 
pulses (absolute or relative)

❍ --- ❍ ❍

Specifying the CW/CCW direction ---
(Specified by 
SPED(885) or 
ACC(888).)

❍ --- ---
(Specified by 
SPED(885) or 
ACC(888).)

Using PULS(886) independently to 
output pulses (absolute position 
pulse output)

--- --- --- ❍

SPED(885) Changing the frequency during 
pulse output

❍ ❍ ❍ ❍

Switching between CW/CCW and 
Pulse + direction output methods

❍ --- --- ---

ACC(88*) Trapezoidal pulse control (equal 
acceleration and deceleration 
rates)

❍ ❍ ❍ ---

Setting different acceleration and 
deceleration rates

--- ❍ --- ---

Changing the frequency during 
pulse output
ACC(888) (independent)

→ACC(888) (independent)
or
ACC(888) (continuous)

→ACC(888) (continuous)

❍ ❍

(Independent 
mode only)

❍

(Cannot be exe-
cuted during 
acceleration or 
deceleration.)

❍

(Cannot be exe-
cuted during 
acceleration or 
deceleration.)

Changing the frequency during 
pulse output
PLS2(887) →ACC(888) 
(independent)

❍ --- --- ---

Changing the acceleration/decel-
eration rate during pulse output
ACC(888) (independent)

→ACC(888) (independent)
or
ACC(888) (continuous)

→ACC(888) (continuous)

❍ ❍

(Independent 
mode only)

❍

(Cannot be exe-
cuted during 
acceleration or 
deceleration.)

❍

(Cannot be exe-
cuted during 
acceleration or 
deceleration.)

Changing the acceleration/decel-
eration rate during pulse output
PLS2(887) →ACC(888) (indepen-
dent)

❍ --- --- ---

Switching between CW/CCW and 
Pulse + direction output methods

❍ --- --- ---
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PLS2(887) Specifying the number of output 
pulses (absolute or relative)

❍ --- ---

(Instruction not 
supported)

❍

Switching between CW/CCW and 
Pulse + direction output methods

❍ --- ---
(Instruction not 
supported)

---

Setting different acceleration and 
deceleration rates

❍ --- ---
(Instruction not 
supported)

❍

Changing the number of output 
pulses (target position) during 
pulse output
PLS2(887) →PLS2(887)

❍ --- ---
(Instruction not 
supported)

---

Changing the frequency during 
pulse output
ACC(888) (independent) 
PLS2(887)

Or
ACC(888) (Continuous) 
PLS2(887)

Or
PLS2(887) → PLS2(887)

❍ --- ---

(Instruction not 
supported)

---

Changing the acceleration rate 
and deceleration rate during pulse 
output

ACC(888) (independent) 
PLS2(887)
Or

ACC(888) (Continuous) 
PLS2(887)
Or

PLS2(887) →PLS2(887)

❍ --- ---
(Instruction not 
supported)

---

PWM(891) Changing the duty ratio during 
pulse output

❍ ❍ ❍ ❍

Setting the pulse frequency in 0.1-
Hz units

❍ × × ×

ORG(889) Performing origin search and ori-
gin return operations

❍ ---
(Instruction not 
supported)

---
(Instruction not 
supported)

---
(Instruction not 
supported)

CTBL(882) Comparing PV with comparison 
table

High-speed 
counter PV only

High-speed 
counter PV only

High-speed 
counter PV only

•High-speed 
counter PV

•Pulse output 
PV

INI(880) Changing PVs

(PVs that can be changed.)

•High-speed 
counter PV

•Interrupt input 
(counter mode) 
PV

•Pulse output 
PV

•High-speed 
counter PV

•High-speed 
counter PV

•Interrupt input 
(counter mode) 
PV

•Pulse output 
PV

•High-speed 
counter PV

•Pulse output 
PV

Instruction Function CJ1M CQM1H CPM2C Customizable 
Counter Units
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PRV(881) Reading PVs

(PVs that can be read.)

•High-speed 
counter PV

•Interrupt input 
(counter mode) 
PV

•Input frequency
•Pulse output 
PV

•High-speed 
counter PV

•High-speed 
counter PV

•Interrupt input 
(counter mode) 
PV

•Input frequency
•Pulse output 
PV

•High-speed 
counter PV

•Pulse output 
PV

Reading pulse output status (Data 
read.)

•Pulse output 
status

•PV overflow 
and underflow

•Number of out-
put pulses set-
ting

•Pulse Output 
Completed or 
Pulse Output in 
Progress

•No-origin Flag
•At-origin Flag

•Deceleration 
set/not set

•Number of out-
put pulses set/
not set

•Pulse output 
complete/not 
complete

•Pulse output 
stopped/in 
progress

•Comparison 
operation 
stopped/in 
progress

•Overflow/
underflow

•Deceleration 
set/not set

•Number of out-
put pulses set/
not set

•Pulse output 
complete/not 
complete

•Pulse output 
stopped/in 
progress

•Comparison 
operation 
stopped/in 
progress

•Overflow/
underflow

×

Reading high-speed counter sta-
tus (Data read.)

•Range compar-
ison results

•Comparison 
operation

•Overflow/
underflow

Same as pulse 
output status 
data above

Same as pulse 
output status 
data above

×

Instruction Function CJ1M CQM1H CPM2C Customizable 
Counter Units
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Appendix C
Interrupt Response Times

Note The actual performance depends on a variety of factors that affect CPU Unit operation such as the func-
tion’s operating conditions, user program complexity, and cycle time. Use the performance specifications
as guidelines, not absolute values. 

Built-in 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 built-in interrupt input terminal until the corresponding I/O interrupt task is actually exe-
cuted. The total response time is the sum of the hardware response time and software response time.

Note The term a is the delay caused when there is a conflict with another interrupt process. In general, this
delay may be anywhere between 6 µs and 150 µs long.

Pulse Output Startup Time
The startup time is the time it takes between the execution of a pulse output instruction and the actual output of
pulses from the output terminals. The startup time depends on the pulse output instruction being used and the
selected operation.

Item Interrupt response time

Hardware interrupt response time Up-differentiation 30 µs

Down-differentiation 150 µs

Software interrupt response time Minimum: 93 µs

Maximum: 209 µs + α (See note.)

Pulse output instruction Startup time

SPED(885) (Continuous) 46 µs

SPED(885) (Independent) 50 µs

ACC(888) (Continuous) 60 µs

ACC(888) (Independent, trapezoidal control) 66 µs

ACC(888) (Independent, triangular control) 68 µs

Input

Signal read at the 
built-in input terminal

Interrupt task execution

Hardware response time

Software response time

Built-in interrupt input 
response time

Built-in interrupt input response time = Hardware interrupt response time + Software interrupt response time

 Instruction execution

Pulse output

Startup time
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Pulse Output Change Response Time
In some cases, another pulse output instruction can be executed during a pulse output operation to change the
settings or the operation itself. The change response time is the time it takes between the execution of another
pulse output instruction and the actual change in the pulse output at the output terminals.

PLS2(887) (Trapezoidal control) 70 µs

PLS2(887) (Triangular control) 72 µs

Pulse output instruction Change response time

INI(880) (Immediate stop) 60 µs + 1 pulse output time

SPED(885) (Immediate stop) 62 µs + 1 pulse output time

ACC(888) (Decelerate to a stop) Within 2 control cycles (8 ms)

PLS2(887) (Decelerate to a stop) Within 2 control cycles (8 ms)

SPED(885) (Change speed) Within 2 control cycles (8 ms)

ACC(888) (Change speed) Within 2 control cycles (8 ms)

PLS2(887) (Change target position, reverse) Within 2 control cycles (8 ms)

PLS2(887) (Change target position, same 
direction, same speed)

Within 2 control cycles (8 ms)

PLS2(887) (Change target position, same 
direction, change speed)

Within 2 control cycles (8 ms)

Pulse output instruction Startup time
154



Index

A
absolute coordinates

selecting, 105

absolute pulse outputs, 105

acceleration rate

changing, 3
allocations

Auxiliary Area data allocation, 65

built-in CPU Unit inputs, 12

built-in CPU Unit outputs, 15

connector pin allocations, 23

data area allocation, 51

origin search function, 16

applications

precautions, xiv

Auxiliary Area data allocation, 65

B
bit allocations

general-purpose inputs, 74

general-purpose outputs, 91

high-speed counter inputs, 80

interrupt inputs (counter mode), 77

interrupt inputs (direct mode), 76

origin search function, 114

pulse outputs, 93

PWM(891) outputs, 111

built-in CPU Unit inputs

allocations, 12

built-in CPU unit outputs

allocations, 15

built-in I/O

data area allocation, 52

built-in I/O functions, 4
details, 73

overview, 11

built-in inputs

details, 74

PLC Setup settings, 52

built-in outputs

details, 91

programming examples, 136

built-in outputsAuxiliary Area data allocations, 68

C
CJ1W-NC

comparison of pulse output functions, 9
connector pin allocations, 23

connectors

flat cable connectors, 29

loose wire crimp connectors, 29

models, 29

continuous mode (speed control), 96

controlling pulse outputs, 6
coordinate systems (absolute or relative), 106

counting modes

details, 85

CPM2C

compatibility, 149

CQM1H

compatibility, 149

Customizable Counter Units

compatibility, 149

CW/CCW pulse outputs, 2
connection example, 38

D
delaying pulse output

programming example, 138

differential phase mode

details, 83

direction

automatic direction selection, 2, 108

E
EC Directives, xviii

encoders

connecting 24-V DC open-collector outputs, 35

connecting line driver outputs, 36

error codes

pulse output stop error codes, 129

Error Counter Reset Output

connection example, 40

error processing

origin search, 128
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F
features, 1
fixed distance feed interrupt, 3
fixed duty ratio pulse outputs

allocations, 15

flags

flag operations during pulse output, 72

frequency

frequency measurement, 88

input pulse frequency, 2

G
Gate Bit

high-speed counters, 88

general-purpose input specifications, 20

general-purpose inputs

allocations, 12

connector pin usage, 24

details, 74

input time constant settings, 56

restrictions, 75

general-purpose outputs

allocations, 15

connector pin usage, 26

details, 91

restrictions, 91

H
hardware interrupt response time, 153

high-speed counter function, 2
High-speed Counter Gate Bit, 88

high-speed counter inputs

details, 79

reset methods, 86

restrictions, 82

high-speed counters

allocations, 12

Auxiliary Area data allocation, 65

connector pin usage, 25

PLC Setup settings, 52

high-speed processing functions, 5

I
I/O specifications, 19

immediate refreshing, 2
increment mode

details, 84

independent mode (positioning), 98

input operation settings

IN0 to IN3, 55

input time constant, 2
settings, 56

inrush current considerations, 34

installation

precautions, xiv

interrupt inputs, 2
allocations, 12

Auxiliary Area data allocations, 65

connector pin usage, 24

counter mode, 77

details, 76

direct mode, 76

restrictions, 77, 78

interrupt response times, 153

J
jog operation

programming example, 140

L
length measurement program, 136

Limit Input Signal Type, 127

linear mode counting

details, 85

M
motor driver

connection examples, 40

multiple start function, 3
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OMNUC W-series, UP-series, or UT-series Servo Driver
connections, 31

OMNUC W-series, UP-series, or UT-series Servo Drivers
connections, 32

operating environment

precautions, xiv

operating environment precautions, xiv

operating mode 0

connection example, 41

operating mode 1

connection example, 42

operating mode 2

connection example, 45

Origin Compensation, 127

Origin Detection Method, 122

Origin Input Signal

connection example, 37

Origin Input Signal Type, 127

Origin Proximity Input Signal Type, 127

origin return, 3
origin return function

details, 113

examples, 133

PLC Setup settings, 63

Origin Return Parameters, 134

origin search, 3
error processing, 128

examples, 130

executing, 128

Origin Search 0 Settings, 57

Origin Search 1 Settings, 60

Origin Search Acceleration Rate, 127

Origin Search Deceleration Rate, 127

Origin Search Direction

specifying, 126

origin search function

allocations, 16

details, 113

I/O usage, 28

PLC Setup settings, 57, 117

restrictions, 116

Origin Search High Speed, 126

Origin Search Operation Setting, 121

Origin Search Parameters, 118

Origin Search Proximity Speed, 127

Origin Search/Return Initial Speed, 126

origin status

operations affecting, 107

output short protection, 34

output wiring precautions, 34

P
PLC Setup settings, 51, 52

PLCs

compatibility table, 149

positioning, 98

programming example, 139

Positioning Monitor Time, 127

power supply input

connection example, 36

precautions, xi

applications, xiv

general, xii

general precautions, xi

intended audience, xii

operating environment, xiv

safety, xii

safety precautions, xii

programming examples, 135

pulse + direction mode

details, 83

pulse + direction outputs, 2
connection example, 38

pulse control instructions

combinations, 145

pulse input modes

details, 83

pulse inputs

connection examples, 35

pulse output change response time, 154

pulse output instructions, 94

compatibility in other PLCs, 149

required conditions, 103

pulse output modes, 95

pulse output patterns, 96

pulse output startup time, 153

pulse output stop error codes, 129

pulse outputs

connection examples, 37

connector pin usage, 27

details, 92

pulse output instructions, 94

specifications, 22
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PWM(891) output

connection example, 49

details, 111

restrictions, 112

specifications, 23

PWM(891) outputs

connector pin usage, 27

Q
quick-response inputs, 3

allocations, 12

connector pin usage, 24

details, 89

restrictions, 90

R
receiving pulse inputs, 8
refreshing

immediate refreshing, 2
refreshing high-speed counter PVs, 2

relative coordinates

selecting, 105

relative pulse outputs, 105

reset methods, 86

response time, 153

ring mode counting

details, 85

S
safety precautions, xii

Servo Driver

connections, 30

SMART STEP A-series Servo Driver

connection example, 44

SMARTSTEP A-series or UE-series Servo Driver connec-
tions, 30

SMARTSTEP A-series or UE-series Servo Drivers connec-
tions, 31

software interrupt response time, 153

software reset, 86

specifications

general-purpose input specifications, 20

hardware specifications, 90

high-speed counter input specifications, 21

high-speed counter inputs, 82

I/O specifications, 19

input characteristics, 90

input specifications, 20

interrupt input (counter mode), 79

interrupt input (direct mode), 77

interrupt input specifications, 20

output specifications, 22

pulse outputs, 93

PWM(891) output, 112

quick-response input specifications, 20

quick-response inputs, 90

transistor

outputs (sinking), 22

speed control, 96

T
target position

changing, 3
target speed

changing, 3
target value comparison

for interrupt tasks, 86

terminal blocks

compatible models, 29

transistor outputs (sinking)

specifications, 22

trapezoidal control

programming example, 139

triangular control, 3
TTL connections, 34

two-wire DC Sensors

connection precautions, 33

U
up/down mode

details, 84

U-series (UE) or SMART STEP A-series Servo Driver

connection example, 47

V
variable duty ratio pulse output

connection example, 49

variable duty ratio pulse outputs

allocations, 15

details, 111

variable duty ratio pulses, 3
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wiring, 23

connector pin allocations, 23

wiring examples, 32

DC input devices, 32

wiring instructions, 19

wiring methods, 28

W-series or U-series (UP or UT) Servo Driver

connection example, 46

W-series Servo Driver

connection example, 43
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