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Introduction
Thank you for purchasing an NX-series High-speed Counter Unit.
This manual contains information that is necessary to use the NX-series High-speed Counter Unit.
Please read this manual and make sure you understand the functionality and performance of the NX-
series High-speed Counter Unit before you attempt to use it in a control system.
Keep this manual in a safe place where it will be available for reference during operation.

Intended Audience
This manual is intended for the following personnel, who must also have knowledge of electrical sys-
tems (an electrical engineer or the equivalent).
• Personnel in charge of introducing FA systems.
• Personnel in charge of designing FA systems.
• Personnel in charge of installing and maintaining FA systems.
• Personnel in charge of managing FA systems and facilities.
For programming, this manual is intended for personnel who understand the programming language
specifications in international standard IEC 61131-3 or Japanese standard JIS B 3503.

Applicable Products
This manual covers the following product.
• NX-series High-speed Counter Unit

NX-CT££££
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Relevant Manuals
To use the High-speed Analog Input Unit, you must refer to the manuals for all related products.
Read all of the manuals that are relevant to your system configuration and application before you use
the NX-series High-speed Analog Input Unit.
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NX-series CPU Unit
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Manual Structure

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

4-9

4   Installation and Wiring

NJ-series CPU Unit Hardware User’s Manual (W500)
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4-3 Mounting Units

The Units that make up an NJ-series Controller can be connected simply by pressing the Units together

and locking the sliders by moving them toward the back of the Units. The End Cover is connected in the

same way to the Unit on the far right side of the Controller. 

1 Join the Units so that the connectors fit exactly.

2 The yellow sliders at the top and bottom of each Unit lock the Units together. Move the sliders

toward the back of the Units as shown below until they click into place.

Precautions for Correct UsePrecautions for Correct Use

4-3-1 Connecting Controller Components

Connector

Hook Hook holes

Slider

Lock

Release

Move the sliders toward the back 
until they lock into place.

Level 1 heading

Level 2 heading

Level 3 headingLevel 2 heading

A step in a procedure

Manual name

Special information

Level 3 heading

Page tab

Gives the current 

headings.

Indicates a procedure.

Icons indicate 

precautions, additional 

information, or reference 

information.

Gives the number 

of the main section.

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

The sliders on the tops and bottoms of the Power Supply Unit, CPU Unit, I/O Units, Special I/O 

Units, and CPU Bus Units must be completely locked (until they click into place) after connecting 

the adjacent Unit connectors.

Manual Structure
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Special Information
Special information in this manual is classified as follows:

Precautions for Safe Use
Precautions on what to do and what not to do to ensure safe usage of the product.

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

Additional Information
Additional information to read as required.
This information is provided to increase understanding or make operation easier.

Version Information
Information on differences in specifications and functionality for Controller with different unit versions
and for different versions of the Sysmac Studio is given.

Precaution on Terminology
• In this manual, "download" refers to transferring data from the Support Software to a physical device

and "upload" refers to transferring data from a physical device to the Support Software.
• In this manual, the directions in relation to the Units are given in the following figure, which shows

upright installation.

RightLeft

Up

Down

• This user's manual refers to "NY-series IPC Machine Controller Industrial Panel PCs and Industrial
Box PCs" as simply "Industrial PCs" or as "NY-series Industrial PCs".

Manual Structure

5NX-series High-speed Counter Units User’s Manual (W647-E1)



• This user’s manual refers to the "built-in EtherCAT port on an NJ/NX-series Controller" or "built-in
EtherCAT port on an NY-series Industrial PC" as simply a "built-in EtherCAT port".

• This user's manual may omit manual names and manual numbers in places that refer to the user's
manuals for CPU Units and Industrial PCs. The following table gives some examples.
Examples:

Manual name Omitted contents Common text
NJ/NX-series CPU Unit Software User's
Manual

Software user's manual for the con-
nected CPU Unit or Industrial PC

Software User's Manual

NY-series IPC Machine Controller Industri-
al Panel PC / Industrial Box PC Software
User’s Manual

NJ/NX-series CPU Unit Built-in EtherCAT®

Port User's Manual
User's manual for the built-in Ether-
CAT port on the connected CPU
Unit or Industrial PC

Built-in EtherCAT port

NY-series IPC Machine Controller Industri-
al Panel PC / Industrial Box PC Built-in
EtherCAT® Port User’s Manual

• This user's manual may omit manual names and manual numbers in places that refer to the user's
manuals for Communications Coupler Units.

If the manual names and manual numbers for CPU Units are omitted, refer to Related Manuals on
page 31 to determine the appropriate manual based on the common text for the omitted contents.
If the manual names and manual numbers for Communications Coupler Units are omitted, refer to 
Related Manuals on page 31 to identify the manual for your Unit.

Manual Structure
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Sections in this Manual

Sections in this Manual
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Terms and Conditions Agreement

Warranty, Limitations of Liability

Warranties

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

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

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

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

See https://www.omron.com/global/ or contact your Omron representative for published informa-
tion.

Limitation on Liability; Etc
OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR CON-
SEQUENTIAL DAMAGES, LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY

Terms and Conditions Agreement
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WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED IN CONTRACT,
WARRANTY, NEGLIGENCE OR STRICT LIABILITY.

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

Application Considerations

Suitability of Use
Omron Companies shall not be responsible for conformity with any standards, codes or regulations
which apply to the combination of the Product in the Buyer’s application or use of the Product. At Buy-
er’s request, Omron will provide applicable third party certification documents identifying ratings and
limitations of use which apply to the Product. This information by itself is not sufficient for a complete
determination of the suitability of the Product in combination with the end product, machine, system, or
other application or use. Buyer shall be solely responsible for determining appropriateness of the par-
ticular Product with respect to Buyer’s application, product or system. Buyer shall take application re-
sponsibility in all cases.

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

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

Disclaimers

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

Change in Specifications
Product specifications and accessories may be changed at any time based on improvements and oth-
er reasons. It is our practice to change part numbers when published ratings or features are changed,
or when significant construction changes are made. However, some specifications of the Product may

Terms and Conditions Agreement
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be changed without any notice. When in doubt, special part numbers may be assigned to fix or estab-
lish key specifications for your application. Please consult with your Omron’s representative at any
time to confirm actual specifications of purchased Product.

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

Statement of security responsibilities for assumed use cases and
against threats

OMRON SHALL NOT BE RESPONSIBLE AND/OR LIABLE FOR ANY LOSS, DAMAGE, OR EX-
PENSES DIRECTLY OR INDIRECTLY RESULTING FROM THE INFECTION OF OMRON PROD-
UCTS, ANY SOFTWARE INSTALLED THEREON OR ANY COMPUTER EQUIPMENT, COMPUTER
PROGRAMS, NETWORKS, DATABASES OR OTHER PROPRIETARY MATERIAL CONNECTED
THERETO BY DISTRIBUTED DENIAL OF SERVICE ATTACK, COMPUTER VIRUSES, OTHER
TECHNOLOGICALLY HARMFUL MATERIAL AND/OR UNAUTHORIZED ACCESS.

It shall be the users sole responsibility to determine and use adequate measures and checkpoints to
satisfy the users particular requirements for (i) antivirus protection, (ii) data input and output, (iii) main-
taining a means for reconstruction of lost data, (iv) preventing Omron Products and/or software instal-
led thereon from being infected with computer viruses and (v) protecting Omron Products from unau-
thorized access.

Terms and Conditions Agreement
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Safety Precautions

Definition of Precautionary Information
The following notation is used in this manual to provide precautions required to ensure safe usage of
the NX-series High-speed Counter Units.
The safety precautions that are provided are extremely important to safety. Always read and heed the
information provided in all safety precautions.
The following notation is used.

WARNING

Caution

Indicates a potentially hazardous situation which, if not avoided, 

could result in death or serious injury. Additionally, there may be 

severe property damage.

Indicates a potentially hazardous situation which, if not avoided, 

may result in minor or moderate injury, or property damage.

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

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

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

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

Safety Precautions
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Warnings

WARNING

During Power Supply
Do not touch the terminal section while power is ON.
Electric shock may occur.

Do not attempt to take any Unit apart.
In particular, high-voltage parts are present in Units that supply power while power is
supplied or immediately after power is turned OFF. Touching any of these parts may re-
sult in electric shock. There are sharp parts inside the Unit that may cause injury.

Fail-safe Measures
Provide safety measures in external circuits to ensure safety in the system if an abnor-
mality occurs due to malfunction of the CPU Unit, Industrial PC, other Units, or slaves or
due to other external factors affecting operation.
Not doing so may result in serious accidents due to incorrect operation.
Emergency stop circuits, interlock circuits, limit circuits, and similar safety measures
must be provided in external control circuits.

The CPU Unit or Industrial PC will turn OFF all outputs from Output Units in the following
cases. The remote I/O slaves will operate according to the settings in the slaves.
• If a power supply error occurs.
• If the power supply connection becomes faulty.
• If a CPU watchdog timer error or CPU reset occurs.
• If a Controller error in the major fault level occurs.
• While the CPU Unit is on standby until RUN mode is entered after the power is turned

ON
External safety measures must be provided to ensure safe operation of the system in
such cases.
The outputs may remain ON or OFF due to deposition or burning of the output relays or
destruction of the output transistors. As a countermeasure for such problems, external
safety measures must be provided to ensure safe operation of the system.

If external power supplies for slaves or other devices are overloaded or short-circuited,
the voltage will drop, outputs will turn OFF, and the system may be unable to read in-
puts. Provide external safety measures in control with monitoring of external power sup-
ply voltage as required so that the system operates safely in such a case.
You must take fail-safe measures to ensure safety in the event of incorrect, missing, or
abnormal signals caused by broken signal lines, momentary power interruptions, or oth-
er causes.
Not doing so may result in serious accidents due to incorrect operation.

Safety Precautions
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Voltage and Current Inputs
Make sure that the voltages and currents that are input to the Units and slaves are within
the specified ranges.
Inputting voltages or currents that are outside of the specified ranges may cause acci-
dents or fire.

Transferring
Always confirm safety at the destination node before you transfer Unit configuration in-
formation, parameters, settings, or other data from tools such as the Sysmac Studio.
The devices or machines may operate unexpectedly, regardless of the operating mode
of the Controller.

Safety Precautions
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Cautions

Caution

Wiring
When you connect a computer or other peripheral device to a Communications Coupler
Unit that has a non-isolated DC power supply, either ground the 0-V side of the external
power supply (i.e. Unit power supply) or do not ground it at all.
If the peripheral devices are grounded incorrectly, the external power supply (i.e. Unit
power supply) may be short-circuited.
Never ground the 24-V side of the power supply, as shown in the following figure.

Peripheral device 

(e.g., computer)

Non-isolated DC power 

supply (internal power 

supply circuit)

24 V 0 V

Peripheral device 

cable

Ground terminal

Communications Coupler Unit
NX Unit power 
supply

Unit power 

supply

Online Editing
Execute online editing only after confirming that no adverse effects will be caused by de-
viations in the timing of I/O. If you perform online editing, the task execution time may
exceed the task period, I/O may not be refreshed with external devices, input signals
may not be read, and output timing may change.

Safety Precautions
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Precautions for Safe Use

Transporting
• When transporting any Unit, use the special packing box for it.

Also, do not subject the Unit to excessive vibration or shock during transportation.
• Do not drop any Unit or subject it to abnormal vibration or shock.

Doing so may result in Unit malfunction or burning.

Mounting
• Mount terminal blocks and connectors only after checking the mounting location carefully.
• Be sure that the terminal blocks, expansion cables, and other items with locking devices are proper-

ly locked into place.

Installation
• Always turn OFF the power supply before installing the Unit. If the power supply is not OFF, the Unit

may malfunction or may be damaged.
• Always turn OFF the Unit power supply and I/O power supply before you remove the NX Unit.
• Do not apply labels or tape to the Unit. When the Unit is installed or removed, adhesive or scraps

may adhere to the pins in the NX bus connector, which may result in malfunctions.
• Do not touch the pins in the NX bus connector on the Unit. Dirt may adhere to the pins in the NX bus

connector, which may result in malfunctions.

Example: NX Unit (12 mm width)

NG NG

• Do not write on an NX Unit with ink within the restricted region that is shown in the following figure.
Also do not get this area dirty. When the Unit is installed or removed, ink or dirt may adhere to the
pins in the NX bus connector, which may result in malfunctions in the CPU Rack or the Slave Termi-
nal.
Refer to the user’s manual for the connected CPU Unit, Communications Coupler Unit, or Commu-
nication Control Unit for details on the restricted region on the CPU Unit, Communications Coupler
Unit, or Communication Control Unit.

Precautions for Safe Use
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Restricted 
region (shaded 

portion)

• For the installation orientations in the following figure, support the cables, e.g., with a duct, so that
the End Plate on the bottom is not subjected to the weight of the cables. The weight of the cables
may cause the bottom End Plate to slide downward so that the Slave Terminal is no longer secured
to the DIN Track, which may result in malfunctions.

Upper

Lower

Wiring
• Double-check all switches and other settings and double-check all wiring to make sure that they are

correct before turning ON the power supply.
• Use the correct wiring parts and tools when you wire the system.
• Do not pull on the cables or bend the cables beyond their natural limit. Also, do not place heavy

objects on top of the cables or other wiring lines. Doing so may break the cable.
• When wiring or installing the Units, do not allow metal fragments to enter the Units.
• Do not press the flat-blade screwdriver straight into the release holes on a screwless clamping ter-

minal block. Doing so may damage the terminal block.

NG OK

• When you insert a flat-blade screwdriver into a release hole on a screwless clamping terminal block,
press it down with a force of 30N or less. Applying excessive force may damage the terminal block.

• Do not incline or twist the flat-blade screwdriver while it is in a release hole on a screwless clamping
terminal block. Doing so may damage the terminal block.

Precautions for Safe Use
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NG NG

Power Supply Design
• Use all Units within the I/O power supply ranges that are given in the specifications.
• The I/O power supply current for the CPU Rack with an NX-series CPU Unit should be within the

range specified for the CPU Unit model. For example, use the NX1P2 CPU Unit with a current of 4 A
or less. Using the currents that are outside of the specifications may cause failure or corruption. Re-
fer to the user’s manual for the connected CPU Unit for the I/O power supply current for the CPU
Unit model.

• Supply sufficient power according to the contents of this manual.
• Use the power supply voltage that is specified in this manual.
• Do not apply voltages that exceed the rated value to any Input Unit.
• Do not apply voltages or connect loads to the Output Units or slaves in excess of the maximum rat-

ings.
• Inrush current occurs when the power supply is turned ON. When selecting fuses or breakers for

external circuits, consider their fusing and detection characteristics as well as the above precautions
and allow sufficient margin in shut-off performance.

• Install external breakers and take other safety measures against short-circuiting and overcurrents in
external wiring.

• Always turn ON power to the I/O power supply before turning ON power to the devices on the load
side. If the I/O power supply is turned ON after the power supply of the devices on the load side,
temporary errors may result in the devices on the load side because the output terminals will mo-
mentarily turn ON when power is turned ON to the I/O power supply.

Turning ON the Power Supply
• When you set the Operating Mode at Startup, confirm that no adverse effect will occur in the sys-

tem.

Actual Operation
• Before you start operation, always register the NX Units that are connected to the Communications

Coupler Unit in the host communications master as the Unit Configuration Information.
• Check the user program, data, and parameter settings for proper execution before you use them for

actual operation.
• If you change the fail-soft operation setting, the output status when the error occurs may also

change. Confirm safety before you change the fail-soft operation setting.

Precautions for Safe Use
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• If you use fail-soft operation, write programming to determine whether Unit I/O data is valid. Without
such programming, the user program cannot distinguish between Units for which I/O refreshing is
continued and Units for which I/O refreshing is stopped.

Turning OFF the Power Supply
• Do not disconnect the cable or turn OFF the power supply to the Controller or a Slave Terminal

when downloading data or the user program from the Support Software.
• Always turn OFF the external power supply to the Units before attempting any of the following.

a) Mounting or removing an NX Unit, Communications Coupler Unit, CPU Unit, Industrial PC, or
Communication Control Unit

b) Assembling Units
c) Setting DIP switches or rotary switches
d) Connecting or wiring cables
e) Attaching or removing terminal blocks or connectors
Units that supply power continue to supply power to the Units for up to several seconds after the
power supply is turned OFF. The PWR indicator remains lit as long as power is supplied. Confirm
that the PWR indicator is not lit before you perform any of the above.

Operation
• Confirm that the controlled system will not be adversely affected before you perform any of the fol-

lowing operations.
a) Changing the operating mode of the CPU Unit or Industrial PC (including changing the setting of

the Operating Mode at Startup)
b) Changing the user program or settings
c) Changing set values or present values
d) Forced refreshing

• Always sufficiently check the safety at the connected devices before you change the settings of a
slave or Unit.

General Communications
• Do not exceed the ranges that are given in the specifications for the communications distance and

number of connected Units.
• Refer to the user’s manual for the Communications Coupler Unit for precautions for the safe use of

communications with the connected Communications Coupler Unit.

Unit Replacement
• When you replace a Unit, start operation only after you transfer the settings and variables that are

required for operation to the new Unit.

Precautions for Safe Use
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Disposal
• Dispose of the product according to local ordinances as they apply.

Precautions for Safe Use

24 NX-series High-speed Counter Units User’s Manual (W647-E1)



Precautions for Correct Use

Storage, Mounting, and Wiring
• Follow the instructions in this manual to correctly perform installation and wiring.
• Do not operate or store the Units in the following locations. Doing so may result in malfunction, in

operation stopping, or in burning.
Locations subject to direct sunlight
Locations subject to temperatures or humidity outside the range specified in the specifications
Locations subject to condensation as the result of severe changes in temperature
Locations subject to corrosive or flammable gases
Locations subject to dust (especially iron dust) or salts
Locations subject to exposure to water, oil, or chemicals
Locations subject to shock or vibration

• Take appropriate and sufficient countermeasures during installation in the following locations.
Locations subject to strong, high-frequency noise
Locations subject to static electricity or other forms of noise
Locations subject to strong electromagnetic fields
Locations subject to possible exposure to radioactivity
Locations close to power lines

• Before touching a Unit, be sure to first touch a grounded metallic object in order to discharge any
static build-up.

• Use the rated power supply voltage for the Units that supply power. Take appropriate measures to
ensure that the specified power with the rated voltage and frequency is supplied in places where the
power supply is unstable.

• Install the Units away from sources of heat and ensure proper ventilation. Not doing so may result in
malfunction, in operation stopping, or in burning.

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

Actual Operation
• If you change the event level of an error, the output status when the error occurs may also change.

Confirm safety before you change an event level.

Turning OFF the Power Supply
• Do not turn OFF the power supply while data is being transferred.
• Do not turn OFF the power supply while parameters are being written to the CPU Unit, Communica-

tions Coupler Unit, Communication Control Unit, or NX Units.

Precautions for Correct Use
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General Communications
• Refer to the user’s manual for the Communications Coupler Unit for precautions for the correct use

of communications with the connected Communications Coupler Unit.

Precautions for Correct Use

26 NX-series High-speed Counter Units User’s Manual (W647-E1)



Regulations and Standards

Conformance to EMC and Electrical Safety Regulations

Concepts
OMRON products are industrial electrical devices that are incorporated into various types of machines
and manufacturing equipment. The products conform to relevant standards so that the machines and
equipment incorporating the OMRON products can comply with EMC and Electrical Safety Regula-
tions more easily.

Refer to the OMRON website (http://www.ia.omron.com/) or consult your OMRON representative for
the applicable standards.

 Conformance to EMC regulations
This product complies with EMC regulations when assembled in a PLC system or Machine Auto-
mation Controller.
To ensure that your machine or equipment complies with EMC regulations, please observe the fol-
lowing precautions.
• This product is defined as an in-panel device and must be installed within a control panel.
• This product complies with the emission standards. For the radiated emission requirements, in

particular, please note that the actual emission varies depending on the configuration of the con-
trol panel to be used, the connected devices, and wiring methods. Therefore, customers them-
selves must confirm that the entire machine or equipment conforms to EMC regulations, even
you are using a device that conforms to EMC regulations.

Caution:
This equipment is not intended for use in residential environments and may not provide adequate
protection to radio reception in such environments.

 Conformance to Electrical Safety regulations
This product complies with Electrical Safety regulations required by specific laws and regulations
such as the EU Directive and UKCA.
For precautions for each product, see the instruction manual included with the product.

To ensure that the machine or device in which the NX-series Units are used complies with EMC
and Electrical safety regulations, the following precautions must be observed.
• The NX-series Units must be installed within a control panel.
• You must use SELV power supply for the DC power supplies that are connected as the Unit pow-

er supplies and I/O power supplies for the NX-series Units.
EMC standard compliance was confirmed for the recommended Power Supplies.
Refer to the user’s manual for the connected CPU Unit for the recommended power supplies for
the CPU Rack with an NX-series CPU Unit. Refer to the user’s manual for the connected Com-
munications Coupler Unit for the recommended power supplies for the Slave Terminal.

Regulations and Standards
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• You must use power supplies with an output hold time of 10 ms or longer for the DC power sup-
plies that are connected as the Unit power supplies and I/O power supplies for the NX-series
Units.

Conformance to UL and CSA Standards
Some NX-series products comply with UL and CSA standards.
If you use an NX-series product that complies with UL or CSA standards and the machinery or system
in which you use the NX-series product must also comply with the standards, refer to the Instruction
Sheet that is provided with the product. The Instruction Sheet provides the application conditions for
complying with the standards.

Conformance to Shipbuilding Standards
Some NX-series products comply with shipbuilding standards.
If you use an NX-series product that complies with shipbuilding standards and the machinery or sys-
tem in which you use the NX-series product must also comply with the standards, consult with your
OMRON representative. Application conditions are defined according to the installation location. Appli-
cation may not be possible for some installation locations.
For usage conditions for shipbuilding standards, refer to Conformance to Shipping Standards in the
user's manual for the CPU Unit or Communications Coupler Unit that the NX Units are connected to.
Note that the usage conditions are provided in the relevant user's manuals for Units whose conform-
ance to shipbuilding standards is confirmed.

Conformance to KC Certification
Observe the following precaution if you use NX-series Units in Korea.

Class A Device (Broadcasting Communications Device for Office Use)
This device obtained EMC registration for office use (Class A), and it is intended to be used in places
other than homes.
Sellers and/or users need to take note of this.

Software Licenses and Copyrights
This product incorporates certain third party software. The license and copyright information associat-
ed with this software is available at http://www.fa.omron.co.jp/nj_info_e/.

Regulations and Standards
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Unit Versions
This section describes the notation that is used for unit versions, the confirmation method for unit ver-
sions, and the relationship between unit versions and Support Software versions.

Unit Versions
A “unit version” has been introduced to manage the Units in the NX Series according to differences in
functionality accompanying Unit upgrades.
An example is provided below for Communications Coupler Units and NX Units. For the notation that
is used for the unit versions of CPU Units or Industrial PCs and the confirmation method for unit ver-
sions, refer to the user's manual for each Unit.

Notation of Unit Versions on Products
The unit version is given with the Unit specifications on the side of the Unit or in the notched area.

Notched 
area

Unit 
specifications

Unit Versions
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LOT No.

Lot number and unit version Unit model number

Unit versionLot number

The following information is provided in the Unit specifications on the Unit.

Name Function
Unit model number Gives the model of the Unit.
Unit version Gives the unit version of the Unit.
Lot number Gives the lot number of the Unit.

DDMYY£: Lot number, £: Used by OMRON.
“M” gives the month (1 to 9: January to September, X: October, Y: November, Z:
December)

The following information is provided in the notched area on the Unit.

Name Function
Lot number and unit ver-
sion

Gives the lot number and unit version of the Unit.
• DDMYY£: Lot number, £: Used by OMRON.

“M” gives the month (1 to 9: January to September, X: October, Y: November,
Z: December)

• 1£: Unit version
The decimal portion of the unit version is omitted. (It is provided in the Unit
specifications.)

Confirming Unit Versions with the Support Software
If your NX Unit is connected to a CPU Unit, refer to the user’s manual of the connected CPU Unit for
the confirmation method for the unit version of the NX Unit.
If your NX Unit is connected to a Communications Coupler Unit, refer to the user’s manual of the con-
nected Communications Coupler Unit for the confirmation method for the unit version of the Communi-
cations Coupler Unit and NX Unit.

Unit Versions
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Related Manuals
The following table shows related manuals. Use these manuals for reference.

Manual name Cat. No. Model numbers Application Description
NX-series
High-speed Counter Units
User’s Manual

W647 NX-CT££££ Learning how to
use NX-series
High-speed Coun-
ter Units.

The hardware, setup methods, and
functions of the NX-series High-
speed Counter Units are described.

NX-series
Data Reference Manual

W525 NX-££££££ Referencing lists
of the data that is
required to config-
ure systems with
NX-series Units.

Lists of the power consumptions,
weights, and other NX Unit data that
is required to configure systems
with NX-series Units are provided.

NX-series
System Units
User’s Manual

W523 NX-PD1£££
NX-PF0£££
NX-PC0£££
NX-TBX01

Learning how to
use NX-series
System Units.

The hardware and functions of the
NX-series System Units are descri-
bed.

Sysmac Studio Version 1
Operation Manual

W504 SYSMAC
-SE2£££

Learning about
the operating pro-
cedures and func-
tions of the Sys-
mac Studio.

Describes the operating procedures
of the Sysmac Studio.

NX-IO Configurator
Operation Manual

W585 CXONE-
AL££D-V4

Learning about
the operating pro-
cedures and func-
tions of the NX-IO
Configurator.

Describes the operating procedures
of the NX-IO Configurator.

NJ/NX-series
Troubleshooting Manual

W503 NX701-££££
NX502-££££
NX102-££££
NX1P2-££££
NJ501-££££
NJ301-££££
NJ101-££££

Learning about
the errors that
may be detected
in an NJ/NX-ser-
ies Controller.

Concepts on managing errors that
may be detected in an NJ/NX-series
Controller and information on indi-
vidual errors are described.

NY-series
Troubleshooting Manual

W564 NY532-££££
NY512-££££

Learning about
the errors that
may be detected
in an NY-series In-
dustrial PC.

Concepts on managing errors that
may be detected in an NY-series
Controller and information on indi-
vidual errors are described.

NX-series
EtherCAT® Coupler Unit
User’s Manual

W519 NX-ECC20£ Learning how to
use an NX-series
EtherCAT Coupler
Unit and Ether-
CAT Slave Termi-
nals.

The following items are described:
the overall system and configuration
methods of an EtherCAT Slave Ter-
minal (which consists of an NX-ser-
ies EtherCAT Coupler Unit and NX
Units), and information on hard-
ware, setup, and functions to set up,
control, and monitor NX Units
through EtherCAT.

Related Manuals
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Manual name Cat. No. Model numbers Application Description

NX-series EtherNet/IP™

Coupler Unit User’s Man-
ual

W536 NX-EIC202 Learning how to
use an NX-series
EtherNet/IP Cou-
pler Unit and
EtherNet/IP Slave
Terminals.

The following items are described:
the overall system and configuration
methods of an EtherNet/IP Slave
Terminal (which consists of an NX-
series EtherNet/IP Coupler Unit and
NX Units), and information on hard-
ware, setup, and functions to set up,
control, and monitor NX Units.

NX-series CPU Unit
Hardware User's Manual

W535 NX701-££££ Learning the basic
specifications of
the NX701 CPU
Units, including in-
troductory infor-
mation, designing,
installation, and
maintenance.
Mainly hardware
information is pro-
vided.

An introduction to the entire NX701
system is provided along with the
following information on the CPU
Unit.
• Features and system configura-

tion
• Introduction
• Part names and functions
• General specifications
• Installation and wiring
• Maintenance and inspection

NX-series
NX502 CPU Unit
Hardware
User’s Manual

W629 NX502-££££ Learning the basic
specifications of
the NX502 CPU
Units, including in-
troductory infor-
mation, designing,
installation, and
maintenance.
Mainly hardware
information is pro-
vided.

An introduction to the entire NX502
system is provided along with the
following information on the CPU
Unit.
• Features and system configura-

tion
• Introduction
• Part names and functions
• General specifications
• Installation and wiring
• Maintenance and inspection

NX-series
NX102 CPU Unit
Hardware
User’s Manual

W593 NX102-££££ Learning the basic
specifications of
the NX102 CPU
Units, including in-
troductory infor-
mation, designing,
installation, and
maintenance.
Mainly hardware
information is pro-
vided.

An introduction to the entire NX102
system is provided along with the
following information on the CPU
Unit.
• Features and system configura-

tion
• Introduction
• Part names and functions
• General specifications
• Installation and wiring
• Maintenance and inspection

NX-series
NX1P2 CPU Unit
Hardware
User’s Manual

W578 NX1P2-££££ Learning the basic
specifications of
the NX1P2 CPU
Units, including in-
troductory infor-
mation, designing,
installation, and
maintenance.
Mainly hardware
information is pro-
vided.

An introduction to the entire NX1P2
system is provided along with the
following information on the CPU
Unit.
• Features and system configura-

tion
• Introduction
• Part names and functions
• General specifications
• Installation and wiring
• Maintenance and inspection

Related Manuals
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Manual name Cat. No. Model numbers Application Description
NJ-series CPU Unit
Hardware User's Manual

W500 NJ501-££££
NJ301-££££
NJ101-££££

Learning the basic
specifications of
the NJ-series
CPU Units, includ-
ing introductory
information, de-
signing, installa-
tion, and mainte-
nance.
Mainly hardware
information is pro-
vided.

An introduction to the entire NJ-ser-
ies system is provided along with
the following information on the
CPU Unit.
• Features and system configura-

tion
• Introduction
• Part names and functions
• General specifications
• Installation and wiring
• Maintenance and inspection

NY-series
IPC Machine Controller
Industrial Panel PC
Hardware User’s Manual

W557 NY532-££££ Learning the basic
specifications of
the NY-series In-
dustrial Panel
PCs, including in-
troductory infor-
mation, designing,
installation, and
maintenance.
Mainly hardware
information is pro-
vided.

An introduction to the entire NY-ser-
ies system is provided along with
the following information on the In-
dustrial Panel PC.
• Features and system configura-

tion
• Introduction
• Part names and functions
• General specifications
• Installation and wiring
• Maintenance and inspection

NY-series
IPC Machine Controller
Industrial Box PC
Hardware User’s Manual

W556 NY512-££££ Learning the basic
specifications of
the NY-series In-
dustrial Box PCs,
including introduc-
tory information,
designing, instal-
lation, and main-
tenance.
Mainly hardware
information is pro-
vided.

An introduction to the entire NY-ser-
ies system is provided along with
the following information on the In-
dustrial Box PC.
• Features and system configura-

tion
• Introduction
• Part names and functions
• General specifications
• Installation and wiring
• Maintenance and inspection

NJ/NX-series CPU Unit
Software User’s Manual

W501 NX701-££££
NX502-££££
NX102-££££
NX1P2-££££
NJ501-££££
NJ301-££££
NJ101-££££

Learning how to
program and set
up an NJ/NX-ser-
ies CPU Unit.
Mainly software
information is pro-
vided.

The following information is provid-
ed on a Controller built with an
NJ/NX-series CPU Unit.
• CPU Unit operation
• CPU Unit features
• Initial settings
• Programming based on IEC

61131-3 language specifications
NY-series
IPC Machine Controller
Industrial Panel PC / In-
dustrial
Box PC
Software User’s Manual

W558 NY532-££££
NY512-££££

Learning how to
program and set
up the Controller
functions of an
NY-series Industri-
al PC.

The following information is provid-
ed on the NY-series Controller func-
tions.
• Controller operation
• Controller features
• Controller settings
• Programming based on IEC

61131-3 language specifications

Related Manuals
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Manual name Cat. No. Model numbers Application Description
NJ/NX-series
CPU Unit
Built-in EtherCAT® Port
User’s Manual

W505 NX701-££££
NX502-££££
NX102-££££
NX1P2-££££
NJ501-££££
NJ301-££££
NJ101-££££

Using the built-in
EtherCAT port on
an NJ/NX-series
CPU Unit.

Information on the built-in EtherCAT
port is provided.
This manual provides an introduc-
tion and provides information on the
configuration, features, and setup.

NY-series
IPC Machine Controller
Industrial Panel PC
/ Industrial
Box PC
Built-in EtherCAT® Port
User’s Manual

W562 NY532-££££
NY512-££££

Using the built-in
EtherCAT port in
an NY-series In-
dustrial PC.

Information on the built-in EtherCAT
port is provided.
This manual provides an introduc-
tion and provides information on the
configuration, features, and setup.

NJ/NX-series Instructions
Reference Manual

W502 NX701-££££
NX502-££££
NX102-££££
NX1P2-££££
NJ501-££££
NJ301-££££
NJ101-££££

Learning detailed
specifications on
the basic instruc-
tions of an NJ/NX-
series CPU Unit.

The instructions in the instruction
set (IEC 61131-3 specifications) are
described.

NY-series
Instructions Reference
Manual

W560 NY532-££££
NY512-££££

Learning detailed
specifications on
the basic instruc-
tions of an NY-
series Industrial
PC.

The instructions in the instruction
set (IEC 61131-3 specifications) are
described.

Related Manuals
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Terminology

Term Abbre-
viation Description

CPU Rack --- A Rack to which a CPU Unit or Communication Control Unit is mount-
ed. For NX-series CPU Units to which NX Units can be connected, a
CPU Rack has a CPU Unit with NX Units and an End Cover mounted
to it. For NX-series Communication Control Units, a CPU Rack has a
Communication Control Unit with NX Units and an End Cover mounted
to it.

DC time --- In a CPU Rack of a NX-series CPU Unit to which NX Units can be con-
nected, time indicated by the clock shared between the CPU Unit and
the NX Units. EtherCAT slaves that support distributed clock synchroni-
zation have a clock that is shared by all slaves in the network.The time
that is based on this distributed clock is called the DC time. The same
clock is shared by a CPU Unit, NX Units connected to the CPU Unit,
and applicable EtherCAT slaves.

EtherCAT slave information ESI An XML file that contains setting information for an EtherCAT slave.
Refer to 1-2-2 System Configuration of Slave Terminals on page 1-6
for details.

I/O port --- A logical interface that is used by the NJ/NX-series CPU Unit or NY-
series Industrial PC to exchange data with an external device (slave or
Unit).

I/O refreshing --- Cyclic data exchange with external devices that is performed with pre-
determined memory addresses.
Refer to Section 5 I/O Refreshing on page 5-1 for details.

NX bus --- The NX-series internal bus.
NX message communications --- Message communications to access NX objects.
ON-delay time − This function turns ON when the set output ON-delay time has passed

after the comparison function ON command.
ON duration time − This function turns ON immediately after the comparison function ON

command and retains ON status only for the set time. When the set
time has passed, external output turns OFF.

PDO communications --- An acronym for process data communications.
PWM Output Function − This function turns external output ON/OFF in accordance with the set

frequency and duty ratio.
SDO communications --- One type of EtherCAT communications in which service data objects

(SDOs) are used to transmit information whenever required.
Refer to the user's manual for the built-in EtherCAT port on the con-
nected CPU Unit or Industrial PC for details.

Sync0 --- A signal that gives the interrupt timing based on the distributed clock
(DC) in EtherCAT communications. The slaves execute controls ac-
cording to this interrupt timing.
Refer to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No.
W519) for details.

index --- Address of an object within an application process.
object --- An abstract representation of a particular component within a device,

which consists of data, parameters, and methods.
Counter preset − This function changes the present counter value to the set value.
Counter Latch − This function stores the present counter value inside the Unit at the trig-

ger input timing.

Terminology
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Term Abbre-
viation Description

Counter reset − This function changes the present counter value to 0.
Counter Log Function − This function stores up to 4096 present counter values inside the Unit

at the specified timing.
Gate control − This function switches count operation between Enable and Disable.
subindex --- Sub-address of an object within the object dictionary.
Output Delay Function − This function sets the ON-delay time and ON duration time for external

output.
Advance Time − This function detects target match a set amount of time earlier than its

timing.
Slave Terminal --- A building-block remote I/O terminal, which consists of a Communica-

tion Coupler Unit connected with NX Units.
Safety Network Controller --- A building-block Safety Controller, which consists of a Communication

Control Unit connected with Safety Control Units.
Range Comparison − This function sets the upper and lower limits and turns external output

ON when lower limit ≤ counter value ≤ upper limit.
task period --- The interval at which the primary periodic task or a periodic task is exe-

cuted.
Refer to the software user’s manual for the connected CPU Unit or In-
dustrial PC for details.

Communications Coupler Units --- The generic name of an interface unit for remote I/O communications
on a network between NX Units and a host network master.

Communication Control Unit --- An interface unit for CIP Safety communications between a Safety CPU
Unit and a CIP Safety on EtherNet/IP device on a network.

Pulse rate measurement − This is the number of pulses per the set time window. It can be used to
calculate frequency and speed.

Pulse period measurement − This function measures the period between the rising edges or falling
edges of the input pulse.

primary periodic task --- The task with the highest priority.
Refer to the software user’s manual for the connected CPU Unit or In-
dustrial PC for details.

process data --- Collection of application objects designated to be transferred cyclically
or acyclically for the purpose of measurement and control.

process data object PDO A structure that describes the mappings of parameters that have one or
more process data entities.

process data communications --- One type of EtherCAT communications in which process data objects
(PDOs) are used to exchange information cyclically and in realtime.
This is also called PDO communications.

Time stamping − When acquiring counter data, if it has changed from the previously ac-
quired present counter value, this function acquires the time of day
when the currently acquired present counter value changed. The ob-
tained time data is called a time stamp.

Target Comparison − When adding or subtracting, this function detects when the present
counter value matches the target value. Operation can be set when
matching during addition or during subtraction.

Linear Counter − This counter counts within the range from the minimum to maximum
values and stops counting operation when either is exceeded.

Ring Counter − This counter counts on a loop within the range from the minimum to
maximum values.

Terminology
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Revision History
A manual revision code appears as a suffix to the catalog number on the front and back covers of the
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Features and System Configura-
tion

This section describes NX system configuration and the types of High-speed Counter
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1-1 Features of High-speed Counter Units
High-speed Counter Units counts the input pulses. It also compares the counter value and target value
to turn external output ON/OFF at high speed.

High-speed Counter Unit

Counter Mode Switching Function

Count Function

External Input Function

Comparison Function

External Output Function
External output: 6

External input: 6

Counter input: 

2 or 6 Pulse generator 

(incremental encoder, 

etc.)

Sensor/switch, etc.

Actuator, etc.

Pulses

The NX-series High-speed Counter Units has the following features.

Selectable from Two Counter Modes
The High-speed Counter Unit enables selection from the following two modes.
• 2ch mode: 2-channel up-down counter mode
• 6ch mode: 6-channel single-phase counter mode
2ch mode supports functions such as Advance Time, Counter Log, and PWM Output, enabling com-
plex and high-precision control. 6ch mode enables the use of 6-channel counter input with one Unit,
contributing to reduced costs.

Equipped with Comparison Function with Detection at 1 µs or Less
When comparing with the present counter value as target value, comparison detection is possible
within 1 µs or less from comparison. This enables high-speed control without depending on the con-
troller task period.
(in 2ch mode only)
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Equipped with Advance Time Function Taking into Account Delay
Time

With the comparison function it is possible to compare the present counter value and target value and
turn external output ON/OFF at the match timing. However, delayed operation on the part of the exter-
nal device connected to the output will cause the actual external device operation to be later than the
comparison match timing.
The High-speed Counter Unit has an Advance Time Function which outputs at an earlier timing ac-
cording to the set time. This means that external device operation will start at the same time as the
present counter value and target value match.
(in 2ch mode only)

Equipped with PWM Output Function Linkable with Target Compar-
ison

The High-speed Counter Unit can output PWM waveforms with settable frequency and duty from ex-
ternal output0.
Setting the PWM waveform can be done with the comparison function match timing. This enables the
output amount to be adjusted for each position in accordance with the present counter value.
(in 2ch mode only)

Counter Log Function Equipped
The High-speed Counter Unit is equipped with a Counter Log Function which stores up to 4096 coun-
ter values as count data inside the Unit. The Counter Log Function Mode can be selected from the
following 2 types. (in 2ch mode only)
• Latch Log Mode

In Latch Log Mode, counter values latched by an external input trigger are saved. Counter values
can be acquired even when the latch interval is shorter than the controller task period.

• Cyclic Log Mode
In Cyclic Log Mode, counter values are saved at a set time cycle. The cycle setting range is 1 to
65535 µs. Operating status such as speed fluctuations can be checked by checking the saved coun-
ter values.

Can be Connected to a CPU Unit or Communications Coupler Unit
NX Units NX-series High-speed Counter Units can be connected to the following Units.

• NX-series CPU Unit*1

• NX-series Communications Coupler Unit
When a CPU Unit and a Communications Coupler Unit are used together, you can unify the methods
for installing, wiring, and setting up NX Units, and eventually reduce design costs.
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NX Units: NX-series High-speed Counter Units

Example:

NX-series NX102 CPU Unit

NX-series EtherCAT Coupler Unit

*1. Refer to the user's manual for your CPU Unit or Communications Coupler Unit for details on whether NX Units
can be connected to the CPU Unit or Communications Coupler Unit.

Synchronous I/O with Refresh Cycle of the NX Bus
When the NX-series CPU Unit or EtherCAT Coupler Unit is used together with NX Units that support
synchronous I/O refreshing, the I/O control of multiple NX Units can be synchronized at the time to
synchronize with the refresh cycle of the NX bus.
This provides an accurate I/O control because it suppresses jitter in the I/O timing of multiple NX Units.

Simple I/O Wiring with a Screwless Clamping Terminal Block
The terminal block is a screwless clamping terminal block.
You can connect the wires simply by pushing the ferrules into the terminals. The amount of wiring work
is reduced without requiring the use of screws.
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1-2 System Configuration
NX Units NX-series High-speed Counter Units can be connected to the following Units.
• NX-series CPU Unit
• NX-series Communications Coupler Unit
The following explains the system configuration for each NX Unit connection destination.

The system configuration for each NX Unit connection destination is provided, and followed by an ex-
ample of an application system configuration where an NX-series High-speed Counter Unit is used.

1-2-1 System Configuration in the Case of a CPU Unit
The following figure shows a system configuration when a group of NX Units is used with an NX-series
NX102 CPU Unit. Refer to the user’s manual for the connected CPU Unit for information on how to
configure the system when a CPU Unit other than the NX102 CPU Unit is used.
You can connect the EtherCAT Slave Terminal to the built-in EtherCAT port on the CPU Unit.
Refer to 1-2-2 System Configuration of Slave Terminals on page 1-6 for details on the system con-
figuration of a Slave Terminal.

EtherCAT

(D) Support Software 

Sysmac Studio

Connect to built-in 

EtherNet/IP port

Built-in EtherCAT port

● CPU Rack

(A) NX-series CPU Unit

 NX102-****

(B) NX Units
(C) End Cover

EtherCAT Slave Terminal

EtherCAT Coupler Unit

NX Units
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Let-
ter Item Description

(A) NX-series CPU Unit The Unit that serves as the center of control for a Machine Automation Con-
troller. It executes tasks, refreshes I/O for other Units and slaves, etc. NX
Units can be connected to an NX102 CPU Unit.

(B) NX Units The NX Units perform I/O processing with connected external devices. The
NX Units exchange data with the CPU Unit through I/O refreshing. A maxi-
mum of 32 NX Units can be connected to an NX102 CPU Unit.

(C) End Cover The End Cover is attached to the end of the CPU Rack.
(D) Support Software

(Sysmac Studio)
A computer software application for setting, programming, debugging, and
troubleshooting NJ/NX/NY-series Controllers.
For an NX102 CPU Unit, this application performs setting operation by mak-
ing a connection to a built-in EtherNet/IP port.

1-2-2 System Configuration of Slave Terminals
A building-block remote I/O slave provided with a group of NX Units connected to a Communications
Coupler Unit is generically called a Slave Terminal.
The NX Units can be flexibly combined with a Communications Coupler Unit to achieve the optimum
remote I/O slave for the application with less wiring, less work, and less space.
The following figure shows an example of the system configuration when an EtherCAT Coupler Unit is
used as a Communications Coupler Unit.
Refer to the user’s manual for the connected Communications Coupler Unit for details on how to con-
figure the system when any other type of Communications Coupler Unit is used.
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(E) Support Software*1

(F) ESI files

.xml

.xml

*1. The connection method for the Support Software depends on the model of the CPU Unit or 

Industrial PC.

(A) EtherCAT master

NJ/NX-series CPU Unit, NY-series Industrial PC or 

master from another manufacturer

EtherCAT port

(E) Support Software
(G) Communications cable

Ethernet cables

Peripheral USB port

• EtherCAT Slave Terminal

(F) ESI files

Connection to peripheral USB 

port on EtherCAT Coupler Unit

(B) NX-series

EtherCAT Coupler Unit

NX-ECC20¨

(D) End Cover

(C) NX Units

Let-
ter Item Description

(A) EtherCAT master *1 The EtherCAT master manages the network, monitors the status of slaves,
and exchanges I/O data with slaves.

(B) EtherCAT Coupler Unit The EtherCAT Coupler Unit serves as an interface for process data communi-
cations on the EtherCAT network between the NX Units and the EtherCAT
master.
The I/O data for the NX Units is accumulated in the EtherCAT Coupler Unit
and then all of the data is exchanged with the EtherCAT master at the same
time.
The EtherCAT Coupler Unit can also perform message communications (SDO
communications) with the EtherCAT master.

(C) NX Units *2 The NX Units perform I/O processing with connected external devices.
The NX Units perform process data communications with the EtherCAT mas-
ter through the EtherCAT Coupler Unit.

(D) End Cover The End Cover is attached to the end of the Slave Terminal.
(E) Support Software *3 The Support Software runs on a personal computer and it is used to configure

the EtherCAT network and EtherCAT Slave Terminal, and to program, moni-
tor, and troubleshoot the Controllers.
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Let-
ter Item Description

(F) ESI (EtherCAT Slave In-
formation) files

The ESI files contain information that is unique to the EtherCAT Slave Termi-
nal in XML format. You can load an ESI file into the Support Software to easily
allocate Slave Terminal process data and make other settings.
The ESI files for OMRON EtherCAT slaves are installed in the Support Soft-
ware. You can obtain the ESI files for the latest models through the Support
Software’s automatic update function.

(G) Communications cable Use a double-shielded cable with aluminum tape and braiding of Ethernet cat-
egory 5 (100Base-TX) or higher, and use straight wiring.

*1. An EtherCAT Slave Terminal cannot be connected to any of the OMRON CJ1W-NC£81/£82 Position Control
Units even though they can operate as EtherCAT masters.

*2. For whether an NX Unit can be connected to the Communications Coupler Unit, refer to the version informa-
tion in the user’s manual for the NX Unit.

*3. The term Support Software indicates software that is provided by OMRON. If you connect to a master from
another company, use the software tool corresponding to that master.

Refer to 1-5 Support Software on page 1-17 for information on Support Software.
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1-2-3 Application System Configuration Example
The High-speed Counter Unit can be used in various applications. This section describes an example
with a general-purpose filler machine.

The example below is with the application of filling containers with a specified amount of liquid. When
the sensor connected to external input detects the container, the counter is reset. Further, when the
valve is opened by external output, the liquid passes through a flowmeter to fill the container.
The flowmeter outputs a pulse count proportional to the liquid flow rate. By counting the number of
output pulses, the liquid filling amount can be measured. When the comparison function is used to de-
tect that the container is full of the determined amount of liquid, the valve is closed by external output.

Belt conveyor

Flowmeter
Counter input

External output

External input
Valve

EtherCAT master

NJ/NX-series CPU Unit

NX-series

EtherCAT Coupler

Unit

NX-series

High-speed Counter

Unit

Sensor
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1-3 Model
This section describes the model notation and model list of the High-speed Counter Units.

1-3-1 Model Notation
The model numbers of the High-speed Counter Units are assigned based on the following rules.

NX -££££££

Number of counter channels
   2: 2Ch

Unit type
   CT: High-speed Counter

Additional Functions
   2: Supports synchronous refreshing

Counter input specifications, Internal I/O common
   1: Voltage input, NPN
   2: Voltage input, PNP
   3: Line receiver input, NPN
   4: Line receiver input, PNP

Fixed at 0
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1-3-2 Models
This is a list of the High-speed Counter Unit models.
Refer to A-1 Data Sheet on page A-2 for details of the specifications of each Unit.

Model
Counter
channel

number*1

Number of
external in-

puts

Number of
external
outputs

Maxi-
mum re-
sponse
frequen-

cy*2

I/O refreshing method Remarks

NX-CT2120 2 (NPN) 6 (NPN) 6 (NPN) 1 MHz • Free-Run refreshing
• Synchronous I/O refreshing
• Task period prioritized refresh-

ing

5 V/24 V
voltage
input

NX-CT2220 2 (PNP) 6 (PNP) 6 (PNP)

NX-CT2320 2 6 (NPN) 6 (NPN) 4MHz Line re-
ceiver in-
put

NX-CT2420 2 6 (PNP) 6 (PNP)

*1. When set to 6ch mode, the counter channel number is 6 channels.
*2. When set to 6ch mode, the maximum frequency is 100 kHz.

Additional Information

The High-speed Counter Unit cannot be used as an MC Function Module (encoder axis). For
an axis in the MC Function Module, use the NX-series Position Interface Unit (NX-EC0£££).
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1-4 List of Functions
The functions available for the High-speed Counter Unit differ between 2ch and 6ch mode.
This section describes the functions available in each mode.

1-4-1 Functions in 2ch Mode
The functions available in 2ch mode are as below.

Function name Meaning Reference
Counter Noise Filter This function eliminates counter signal noise. It is used to pre-

vent error readings due to noise. A noise filter can be set for
each channel.

7-3-1 Counter
Noise Filter on
page 7-15

Pulse Input Method For each channel, the pulse input method can be selected
from phase differential pulse (multiplication ×1/2/4), pulse +
direction, or up and down pulses.

7-3-2 Pulse Input
Method on page
7-19

Count Direction The count direction can be set for each channel. 7-3-3 Count Direc-
tion on page 7-23

Counter Type For each channel, the counter type can be selected from ring
counter and linear counter.

7-3-4 Counter
Types on page
7-26

Gate control
(Counter Enable)

Counter enabling can be controlled for each channel. Gate
control can be executed with counter operation commands
and external input.

7-3-5 Gate control
on page 7-28

Counter reset Counter values can be reset for each channel. Counter reset
can be executed with counter operation commands, external
input, Z-phase signal, and target comparison.
Select from “Counter reset executed only once after counter
reset enabled” and “Counter reset executed every time.”
Counter operation commands can be used to select counter
reset enable/disable with external input, Z-phase, or target
comparison.

7-3-6 Counter re-
set on page 7-30

Counter preset Counter values can be preset to set values for each channel.
Counter preset can be executed with counter operation com-
mands and external input.
Counter operation commands can be used to select counter
preset enable/disable with external input, or target compari-
son.

7-3-7 Counter Pre-
set on page 7-35

Counter Latch For each channel, counter values can be saved in counter
latch data with an external input trigger. Up to two latches can
be used simultaneously for each channel.
Counter operation commands can be used to select counter
latch enable/disable.

7-3-8 Counter
Latch on page
7-40

Counter Log Function For Ch1, 4096 counter log data items can be saved within the
Unit. The Counter Log Function is not available for Ch2.
Counter log data uses I/O data to read out up to 16 items at a
time.
Select from Latch Log Mode and Cyclic Log Mode.

7-3-9 Counter Log
Function on page
7-44
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Function name Meaning Reference
Pulse Rate Measurement
Function

Measures the pulse rate of input pulses for each channel.
The measured pulse rate can then be used to calculate the
frequency or rotation rate from a user program.

7-3-10 Pulse Rate
Measurement
Function on page
7-49

Pulse Period Measure-
ment Function

This function measures the period between the rising edges
or falling edges of the A-phase input pulse.

7-3-11 Pulse Peri-
od Measurement
Function on page
7-50

Time stamping When changed from the present counter value previously ob-
tained, the acquired counter value time is saved.

7-3-12 Time
Stamping on page
7-54

External Input Noise Filter This function eliminates the chattering or the noises from in-
put signals. It is used to prevent error readings due to noise.
Six external inputs are common for noise filter setting.

7-4-1 External In-
put Noise Filter on
page 7-55

External Input Status External input0 to 5 ON/OFF status can be confirmed. 7-4-2 External In-
put Status on page
7-56

External Input Function
Selection

Each Counter Gate Control, Counter Reset, Counter Preset,
Counter Latch, and Counter Log Enable/Disable function can
be allocated to the 6 external inputs. Multiple functions can be
allocated to 1 external input.

7-4-3 External In-
put Function Se-
lection on page
7-57

Comparison Function
Mode Switching

Select from Target Comparison Mode and Range Compari-
son Mode.

7-5-1 Comparison
Function Mode
Switching on page
7-59

Target comparison Up to 32 target comparison data items can be set for each
channel. Target comparison data is composed of target value,
advance time, addition match output pattern, and subtraction
match output pattern.
Target comparison data0 to 31 enable/disable can be set for
each channel.
With consideration for delays in external devices such as ac-
tuators, the time set for each target comparison alone can be
output earlier. (Advance Time Function)
There are 6 external outputs, each of which can output target
comparison for an arbitrary channel.

7-5-2 Target Com-
parison on page
7-61

Range comparison Up to 32 range comparison data items can be set for each
channel. Range comparison data is composed of upper limit,
lower limit, and output pattern.
Range comparison data0 to 31 enable/disable can be set for
each channel.
Comparison hysteresis can be set.
There are 6 external outputs, each of which can be allocated
to output the range comparison range for an arbitrary chan-
nel.
For external output inter-channel logic setting, when allocat-
ing the Ch1 and Ch2 counter target comparison output to the
same external output, select whether to output the two chan-
nels’ results with OR or AND.

7-5-3 2ch mode
Range Compari-
son on page 7-74

Output Delay Function For external output0 and external output1, with external out-
put ON/OFF via comparison functions, ON-delay and ON du-
ration are possible.

7-6-1 Output Delay
Function on page
7-89
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Function name Meaning Reference
PWM Output Function PWM output is possible with external output0. With PWM out-

put, in accordance with the set PWM frequency and PWM du-
ty, a PWM pulse is output. PWM output execute/setting
change/stop are possible with target comparison and PWM
operation commands.

7-6-2 PWM Output
Function on page
7-92

External Output Force
ON/OFF Function

With the force ON/OFF operation command, forcible external
output0 to 5 ON/OFF is possible.

7-6-3 External Out-
put Force ON/OFF
Function on page
7-95

External Output Status External output0 to 5 ON/OFF status can be confirmed. 7-6-4 External Out-
put Status on page
7-96

Load Rejection External
Output Setting

This function performs the preset output operation when the
Unit cannot receive output data due to the following causes:
• When the Unit is connected to a CPU Unit: NX bus error,

CPU Unit watchdog timer error, etc.
• When the Unit is connected to a Communications Coupler

Unit: Host error on the Communications Coupler Unit, NX
bus error, etc.

7-6-5 Load Rejec-
tion External Out-
put Setting on
page 7-97
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1-4-2 Functions in 6ch Mode
The functions available in 6ch mode are as below.

Function name Meaning Reference
Counter Noise Filter This function eliminates counter signal noise. It is used to pre-

vent error readings due to noise. Noise filter setting is the
same for Ch1 to 6.

7-3-1 Counter
Noise Filter on
page 7-15

Pulse Input Method The pulse input method is single-phase. With addition only,
direction change is not possible.

7-3-2 Pulse Input
Method on page
7-19

Counter Type For each channel, the counter type can be selected from ring
counter and linear counter.

7-3-4 Counter
Types on page
7-26

Gate control
(Counter Enable)

Counter enabling can be controlled for each channel. Gate
control can be executed with counter operation command.

7-3-5 Gate control
on page 7-28

Counter reset Counter values can be reset for each channel. Counter reset
can be executed with counter operation commands and ex-
ternal input.
Select from “Counter reset executed only once after counter
reset enabled” and “Counter reset executed every time.”
Counter operation commands can be used to select counter
reset enable/disable with external input.

7-3-6 Counter re-
set on page 7-30

Counter preset Counter values can be preset to set values for each channel.
Counter preset can be executed with counter operation com-
mands and external input.
Counter operation commands can be used to select counter
preset enable/disable with external input.

7-3-7 Counter Pre-
set on page 7-35

Counter Latch For each channel, counter values can be saved in counter
latch data with an external input trigger. 1 latch can be used
for each channel.
Counter operation commands can be used to select counter
latch enable/disable.

7-3-8 Counter
Latch on page
7-40

Pulse Rate Measurement
Function

Measures the pulse rate of input pulses for each channel.
The measured pulse rate can then be used to calculate the
frequency or rotation rate from a user program.

7-3-10 Pulse Rate
Measurement
Function on page
7-49

External Input Noise Filter This function eliminates the chattering or the noises from in-
put signals. It is used to prevent error readings due to noise.
Six external inputs are common for noise filter setting.

7-4-1 External In-
put Noise Filter on
page 7-55

External Input Status External input0 to 5 ON/OFF status can be confirmed. 7-4-2 External In-
put Status on page
7-56

External Input Function
Selection

The corresponding Counter Reset, Counter Preset, and
Counter Latch functions can be allocated to the 6 external in-
puts.

7-4-3 External In-
put Function Se-
lection on page
7-57

Range comparison 1 range comparison data item can be set for each channel.
Range comparison data is composed of upper and lower limit
data.
Comparison results can be output to the external output stipu-
lated for each channel.
Range comparison data enable/disable can be set.

7-5-4 6ch mode
Range Compari-
son on page 7-85
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Function name Meaning Reference
External Output Force
ON/OFF Function

With the force ON/OFF operation command, forcible external
output0 to 5 ON/OFF is possible.

7-6-3 External Out-
put Force ON/OFF
Function on page
7-95

External Output Status External output0 to 5 ON/OFF status can be confirmed. 7-6-4 External Out-
put Status on page
7-96

Load Rejection External
Output Setting

This function performs the preset output operation when the
Unit cannot receive output data due to the following causes:
• When the Unit is connected to a CPU Unit: NX bus error,

CPU Unit watchdog timer error, etc.
• When the Unit is connected to a Communications Coupler

Unit: Host error on the Communications Coupler Unit, NX
bus error, etc.

7-6-5 Load Rejec-
tion External Out-
put Setting on
page 7-97
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1-5 Support Software
The Support Software that is used depends on the system configuration.

• Support Software for a System Configured with a CPU Unit
If your system is configured by connecting an NX Unit to a CPU Unit, the Sysmac Studio is used as
the Support Software.

• Support Software for a System Configured with a Slave Terminal
If your system is configured by connecting an NX Unit to a Communications Coupler Unit, refer to
the user’s manual for the Communications Coupler Unit for information on the Support Software.

Refer to A-6 Version Information with CPU Units on page A-86 or A-7 Version Information with Com-
munications Coupler Units on page A-87 for information on the Support Software versions.
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2
Specifications and Application
Procedures

This section provides the specifications of the High-speed Counter Units and de-
scribes how to use the Position Interface Units.

2-1 Specifications................................................................................................. 2-2
2-1-1 General Specifications .................................................................................... 2-2
2-1-2 Individual Specifications .................................................................................. 2-2

2-2 Operating Procedures ................................................................................... 2-3
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2-1 Specifications

2-1-1 General Specifications
This section provides the general specifications of the High-speed Counter Units.

Item Specification
Enclosure Mounted in a panel
Grounding methods Ground to 100 Ω or less
Operat-
ing en-
viron-
ment

Ambient operating temper-
ature

0 to 55°C

Ambient operating humidi-
ty

10 to 95% RH (with no icing or condensation)

Atmosphere Must be free from corrosive gases.
Ambient storage tempera-
ture

-25 to 70°C (with no icing or condensation)

Altitude 2,000 m max.
Pollution degree Pollution degree 2 or less: Conforms to JIS B 3502 and IEC 61131-2.
Noise immunity Conforms to IEC 61000-4-4, 2 kV (power supply line)
Overvoltage category Category II: Conforms to JIS B 3502 and IEC 61131-2.
EMC immunity level Zone B
Vibration resistance Conforms to IEC 60068-2-6.

5 to 8.4 Hz with amplitude of 3.5 mm,
8.4 to 150 Hz, acceleration of 9.8 m/s2

100 min each in X, Y, and Z directions (10 sweeps of 10 min each =
100 min total)

Shock resistance Conforms to IEC 60068-2-27, 147 m/s2, 3 times each in X, Y, and Z
directions

Applicable standards cULus: Listed (UL61010-2-201), ANSI/ISA 12.12.01, EU: EN
61131-2, RCM, and KC (KC Registration)

Note Refer to the OMRON website (www.ia.omron.com) or ask your OMRON representative for the most recent
applicable standards for each model.

2-1-2 Individual Specifications
Refer to A-1 Data Sheet on page A-2 for the individual specifications of the High-speed Counter
Units.
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2-2 Operating Procedures
This section describes the operating procedures for the High-speed Counter Units.
Refer to the user’s manual for the connected CPU Unit or Communications Coupler Unit for details on
the operating procedures and how to download the settings of the CPU Unit or Slave Terminal to
which the High-speed Analog Input Unit is connected.

Ste
p Item Meaning Sections

1 Counter Mode deter-
mination

Determine whether to use the counter in 2ch
mode or 6ch mode.

7-1-1 Counter Mode Switching
Function on page 7-4

2 Used function deter-
mination

Determine which of the functions installed in
the High-speed Counter Unit to use.

Section 7 Functions on page
7-1

3 Unit Registration and
I/O Allocation Set-
tings

Create a project in the Sysmac Studio. Regis-
ter the High-speed Counter Unit offline. Set
the I/O allocations in accordance with the
Counter Mode and used function(s).

• Sysmac Studio Version 1
Operation Manual (Cat. No.
W504)

• Allocatable I/O Data on page
6-2

4 Initial Unit Setting Set the Unit initial settings in accordance with
the Counter Mode and used function(s). Set
the initial settings with the Unit operation set-
tings.

• 6-2 List of Settings on page
6-38

• Section 7 Functions on page
7-1

5 Creating the User
Program

Create a user program with Sysmac Studio. Software User’s Manual for the
connected CPU Unit or industrial
PC

6 Installing Units Install the High-speed Counter Unit to the
CPU Unit or Communications Coupler Unit.

Section 4 Installation and Wiring
on page 4-1

7 Wiring the Unit Wire the High-speed Counter Unit.
8 Downloading Unit

Settings and User
Program

Turn ON the CPU Unit or Communications
Coupler Unit power, and download the Unit
settings created in Sysmac Studio to the
High-speed Counter Unit.
Also download the user program to the
NJ/NX-series CPU Unit or NY-series industri-
al PC.

• Software user’s manual for the
connected CPU Unit or Indus-
trial PC

• User’s manual for the connect-
ed Communications Coupler
Unit

9 Checking Operation Execute the following and check the opera-
tion of the High-speed Counter Unit.
• Use Sysmac Studio to check the wiring by

reading the input data and writing output
data for the High-speed Counter Unit.

• Check that the Unit settings and user pro-
gram are running correctly.

4-3-3 Checking the Wiring on
page 4-19
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3
Part Names and Functions

This section describes the names and functions of the parts of the High-speed Coun-
ter Units.

3-1 Part Names ..................................................................................................... 3-2
3-2 Indicators ........................................................................................................ 3-3

3-2-1 TS LED............................................................................................................ 3-4
3-2-2 Counter Operation LED................................................................................... 3-5
3-2-3 Counter Input LED........................................................................................... 3-6
3-2-4 External I/O LED ............................................................................................. 3-7

3-3 Terminal Blocks.............................................................................................. 3-8
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3-1 Part Names
This section describes the names and functions of the parts of the High-speed Counter Units.

(B)

(A)

(C)(C) (E)(D) (B)

(H)

(G)

(F)

(C)(E)(C)

Letter Name Description
(A) Marker attachment loca-

tions
The locations where markers are attached. The markers made by OM-
RON are installed for the factory setting. Commercially available mark-
ers can also be installed.

(B) NX bus connector This connector is used to connect each Unit.
(C) Unit hookup guides These guides are used to connect two Units.
(D) DIN Track mounting

hooks
These hooks are used to mount the NX Unit to a DIN Track.

(E) Protrusions for removing
the Unit

The protrusions to hold when removing the Unit.

(F) Indicators The indicators show the current operating status of the Unit.
(G) Terminal block The terminal block is used to connect external devices.
(H) Unit specifications The specifications of the Unit are given.

Refer to Installation in the hardware user’s manual for the connected CPU Unit or the user’s manual
for the Communications Coupler Unit for details on attaching markers.
Refer to 3-2 Indicators on page 3-3 for details on the indicators.
Refer to 3-3 Terminal Blocks on page 3-8 for details on the terminal blocks.
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3-2 Indicators
The High-speed Counter Units are equipped with indicators to show the current operating status of the
Unit.
This section describes the names and functions of the indicator parts.

(B)

(A)

(E)

(C)

(D)

24 mm width

Let-
ter Name Function

(A) Model number indication Gives the model number of the unit, without the prefix.
Example: CT2120 in the case of NX-CT2120.
The text is white.

(B) TS LED The TS indicator shows the current status of the high-speed counter unit
and the status of communications with the CPU unit or communications
coupler unit.

(C) Counter Operation LED Displays the High-speed Counter Unit counter enabled status for each
channel.

(D) Counter Input LED This shows the High-speed Counter Unit counter input status.
(E) External I/O LED This shows the High-speed Counter Unit external input/output status.

3 Part Names and Functions
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3-2-1 TS LED
This indicator shows the current operating status of the High-speed Counter Unit and its communica-
tions status with the CPU Unit or the Communications Coupler Unit.

[TS]LED

Color Status Description
Green Lit The Unit is operating normally.

The Unit is ready for I/O refreshing.

Flashing (at 2-s in-
tervals)

• Initializing
• Restarting is in progress for the Unit.
• Downloading

Red Lit A hardware failure, WDT error, or other fatal error that is
common to all I/O Units occurred.

Flashing (at 1-s in-
tervals)

A communications error or other NX bus-related error that is
common to all I/O Units occurred.

--- Not lit • No Unit power supply
• Restarting is in progress for the Unit.
• Waiting for initialization to start
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3-2-2 Counter Operation LED
Displays whether counting is enabled on the counter.
Counter Enable can be switched with gate control. Refer to 7-3-5 Gate control on page 7-28 for de-
tails of gate control.

Counter Operation LED

Indicator Name Color Status Meaning
CH 1 Counter Ch1 Operation Display Green Lit Counter Ch1 count enabled

Not lit Counter Ch1 count disabled
2 Counter Ch2 Operation Display Green Lit Counter Ch2 count enabled

Not lit Counter Ch2 count disabled
3 Counter Ch3 Operation Display*1 Green Lit Counter Ch3 count enabled

Not lit Counter Ch3 count disabled
4 Counter Ch4 Operation Display*1 Green Lit Counter Ch4 count enabled

Not lit Counter Ch4 count disabled
5 Counter Ch5 Operation Display*1 Green Lit Counter Ch5 count enabled

Not lit Counter Ch5 count disabled
6 Counter Ch6 Operation Display*1 Green Lit Counter Ch6 count enabled

Not lit Counter Ch6 count disabled

*1. In 2ch mode, because only Ch1 and Ch2 are used, the LEDs for 3 to 6 will not light.

3 Part Names and Functions

3-5NX-series High-speed Counter Units User’s Manual (W647-E1)

3-2 Indicators

3

3-2-2 C
ounter O

peration LED



3-2-3 Counter Input LED
Displays counter input terminal pulse input status.
Content is different in 2ch and 6ch mode. Refer to the following table for the content of each mode.

Counter Input LED

Display*1 Name Color Status
Meaning

2ch mode 6ch mode
CH1 A Counter Ch1 A-phase status Yellow Lit Ch1 A-phase input Ch1 A-phase input

Not lit No Ch1 A-phase input No Ch1 A-phase input
B Counter Ch1 B-phase status Yellow Lit Ch1 B-phase input Ch2 A-phase input

Not lit No Ch1 B-phase input No Ch2 A-phase input
Z Counter Ch1 Z-phase status Yellow Lit Ch1 Z-phase input Ch3 A-phase input

Not lit No Ch1 Z-phase input No Ch3 A-phase input
CH2 A Counter Ch2 A-phase status Yellow Lit Ch2 A-phase input Ch4 A-phase input

Not lit No Ch2 A-phase input No Ch4 A-phase input
B Counter Ch2 B-phase status Yellow Lit Ch2 B-phase input Ch5 A-phase input

Not lit No Ch2 B-phase input No Ch5 A-phase input
Z Counter Ch2 Z-phase status Yellow Lit Ch2 Z-phase input Ch6 A-phase input

Not lit No Ch2 Z-phase input No Ch6 A-phase input

*1. The Unit main unit indicators reflect 2ch mode.
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3-2-4 External I/O LED
Displays the External Input and External Output signal status for each terminal.

External I/O LED

Indicator Name Color Status Meaning
IN 0 to 5 External Input0 to 5 status Yellow Lit External Input0 to 5 ON.

Not lit External Input0 to 5 OFF.
OUT 0 to 5 External Output0 to 5 status Yellow Lit External Output0 to 5 ON.

Not lit External Output0 to 5 OFF.
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3-3 Terminal Blocks
Screwless clamping terminal blocks are used for the High-speed Analog Input Units for easy wiring
and removal.
The compatible terminal blocks for the High-speed Analog Input Units are NX-TBA162 and NX-
TBB162.
The NX-TBA162 terminal block is connected to the left side of the Unit and the NX-TBA162 terminal
block is connected to the right side of the Unit.

24 mm width
16-terminal type x2

(B)

(C)

(A)

D1

D2

D3

D4

D5

D6

D7

D8

A1

A2

A3

A4

A5

A6

A7

A8

Let-
ter Name Description

(A) Terminal number indi-
cations

Terminal numbers for which A to D indicate the column, and 1 to 8 indicate the
line are displayed.
The terminal number is a combination of column and line, i.e. A1 to A8 and B1
to B8.
A1 to A8 and B1 to B8 are terminal number of the left terminal block, C1 to C8
and D1 to D8 are terminal numbers of the right terminal block.

(B) Release holes Insert a flat-blade screwdriver into these holes to connect and remove the
wires.

(C) Terminal holes The wires are inserted into these holes.
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4
Installation and Wiring

This section describes how to install the NX Units, the types of power supplies used in
the CPU Rack or Slave Terminal, their wiring methods, and how to wire the NX Units.

4-1 Installing NX Units.......................................................................................... 4-2
4-2 Power Supply Types and Wiring................................................................... 4-3

4-2-1 Power supply type ........................................................................................... 4-3
4-2-2 Counter Input/External Input Power Supply .................................................... 4-3
4-2-3 External Output Power Supply ........................................................................ 4-5

4-3 Wiring the Terminals ...................................................................................... 4-6
4-3-1 Wiring to the Screwless Clamping Terminal Blocks ........................................ 4-6
4-3-2 Preventing Incorrect Attachment of Terminal Blocks..................................... 4-16
4-3-3 Checking the Wiring ...................................................................................... 4-19

4-4 Terminal Block Arrangement and Wiring Example ................................... 4-20
4-4-1 NX-CT2120 ................................................................................................... 4-20
4-4-2 NX-CT2220 ................................................................................................... 4-25
4-4-3 NX-CT2320 ................................................................................................... 4-29
4-4-4 NX-CT2420 ................................................................................................... 4-33

4-5 Precautions for Wiring................................................................................. 4-37
4-5-1 When Prone to the Effects of Noise .............................................................. 4-37
4-5-2 Precautions When Connecting a Two-wire DC Sensor................................. 4-39
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4-1 Installing NX Units
This section describes how to install NX Units.
Refer to the user's manual for the CPU Unit or Communications Coupler Unit to which NX Units are
connected for information on preparations of installation and installation in a control panel.
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4-2 Power Supply Types and Wiring
This section describes the power supply types and wiring.

4-2-1 Power supply type
The following three types of power supplies supply power to the High-speed Counter Units as NX
Units.

Power supply name Description
Unit power supply This power supply is used for operating the NX Units.
Counter Input/External Input
Power Supply

This power supply is used for driving the High-speed Counter Unit counter input
circuit and external input circuit, and for the connected external devices.
I/O power supply from the NX bus is used.

External Output Power Sup-
ply

This power supply is used for driving the I/O circuits of the NX Units and for the
connected external devices.

The wiring methods for the power supplies and grounding for NX Units depend on the specifications of
the CPU Unit and Slave Terminal the NX Units are connected to. Refer to Designing the Power Supply
System or Wiring, which are described both in the hardware user’s manual for the CPU Unit to which
NX Units are connected and user’s manual for the Communications Coupler Unit, for details on the
method for supplying power to the NX Units and the wiring method.

For the shield wire connection procedure when connecting High-speed Counter Units with external de-
vices, refer to 4-4 Terminal Block Arrangement and Wiring Example on page 4-20.

The subsequent sections describe the applications and supply methods for High-speed Counter Units
counter input/external input power supply and external output power supply as well as how to calcu-
late their total current consumption.

4-2-2 Counter Input/External Input Power Supply
The High-speed Counter Units counter input/external input power supply applications and supply
method are shown below.

Counter Input/External Input Power Supply Applications
The I/O power supply is used for the following applications.
• High-speed Counter Unit counter circuit operation
• Power supply for external encoders, external sensors, and other connected external devices
• High-speed Counter Unit external input circuit drive

4 Installation and Wiring
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Counter Input/External Input Power Supply Method
Power is supplied through the NX bus connectors by connecting an I/O power supply to the I/O power
supply terminals on the Communications Coupler Unit or Additional I/O Power Supply Unit.

Refer to Designing the Power Supply System and Wiring in the hardware user’s manual for the con-
nected CPU Unit for details on Units to which I/O power is supplied in a CPU Rack.
Refer to Designing the Power Supply System and Wiring in the user's manual for the connected Com-
munications Coupler Unit for details on Units to which I/O power is supplied in a Slave Terminal.

Additional Information

NX-series Power Supply-related Units
The following three NX-series Units are related to power supply.
• Additional NX Unit Power Supply Units
• Additional I/O Power Supply Units
• I/O Power Supply Connection Units
Refer to for the specifications of these Units.
For a complete list of the latest power supply Units in the NX Series, refer to the product catalog
or OMRON website, or contact your OMRON representative.

Calculating the Total Current Consumption from I/O Power Supply
The total current consumption of I/O power supplied from the NX bus must be within the range of the
maximum I/O power supply current of the Communications Coupler Unit or the Additional I/O Power
Supply Unit. However, when an Additional I/O Power Supply Unit is connected to the CPU Rack of a
CPU Unit,the maximum I/O power supply current value may be smaller than that of the Additional I/O
Power Supply Unit. For example, the maximum I/O power supply current for the CPU Rack of an
NX1P2 CPU Unit is 4 A.
Refer to the hardware user’s manual of the CPU Unit to which the NX Units are connected for details
on restrictions for CPU Racks.
To confirm this and to calculate the I/O power supply capacity, calculate the total current consumption
of the I/O power supply from the NX bus.
The total I/O current consumption from the NX bus is the sum of the following: the current consump-
tion from the I/O power supply for the NX Units that receive power from the I/O power supply from the
NX bus, the current consumption of those I/O circuits, and the current consumption of connected ex-
ternal devices.
The total current consumption from I/O power supply of the High-speed Counter Units is calculated as
follows:

• Total current consumption from I/O power supply for High-speed Counter Units
= (Current consumption from I/O power supply of Unit) + (Total input current for Unit voltage inputs)
+ (Total current consumption of connected external devices)

Note When you use the 5 V power supply for external supply, be sure to include that current too. Refer to 
A-1 Data Sheet on page A-2 for the method to convert a 5 V power supply current consumption to a 24 V
power supply current consumption.
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4-2-3 External Output Power Supply
High-speed Counter Unit external output power supply applications and supply method are shown be-
low.

External Output Power Supply Applications
The I/O power supply is used for the following applications.
• High-speed Counter Unit external output circuit operation
• External output external load current
• Power supply for the connected external devices

External Output Power Supply Method
This method involves power supply to the Units from an external source.
Connect the High-speed Counter Unit external output power supply terminal to the power supply.
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4-3 Wiring the Terminals
This section provides information on wiring the terminals on High-speed Counter Units.

WARNING
Make sure that the voltages and currents that are input to the Units and slaves are
within the specified ranges.
Inputting voltages or currents that are outside of the specified ranges may cause acci-
dents or fire.

4-3-1 Wiring to the Screwless Clamping Terminal Blocks
This section describes how to connect wires to the screwless clamping terminal blocks, the installation
and removing methods, and functions for preventing incorrect attachment.

You can connect ferrules that are attached to the twisted wires to the screwless clamping terminal
block. You can also connect the twisted wires or the solid wires to the screwless clamping terminal
block. If you connect the ferrules, all you need to do to connect the wires is to insert the ferrules into
the terminal holes.

Wiring Terminals
The terminals to be wired are as follows.
• I/O power supply terminals
• I/O terminals

Applicable Wires
You can connect twisted wires, solid wires, or ferrules attached to twisted wires to the screwless
clamping terminal block. The applicable wire dimensions and preparation methods are given below.

 Dimensions of Wires Connected to the Terminal Block
The dimensions of wires that you can connect into the terminal holes of the screwless clamping
terminal block are as in the figure below.
Process the applicable wires that are specified in the following description to apply the dimensions.

1.6 mm max. (except ground terminals)

2.0 mm max. (ground terminals)

2.4 mm max. (except ground terminals)

2.7 mm max. (ground terminals)
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 Using Ferrules
If you use ferrules, attach the twisted wires to them.
Observe the application instructions for your ferrules for the wire stripping length when attaching
ferrules.
Always use plated one-pin ferrules. Do not use unplated ferrules or two-pin ferrules.

The applicable ferrules, wires, and crimping tools are given in the following table.

Termi-
nal type

Manufac-
turer

Ferrule
model

Applicable
wire

(mm2 (AWG))
Crimping tool

All ter-
minals
except
ground
termi-
nals

Phoenix
Contact

AI0,34-8 0.34 (#22) Phoenix Contact (Applicable wire sizes are given in
parentheses.)
CRIMPFOX 6 (0.25 to 6 mm2, AWG24 to 10)

AI0,5-8 0.5 (#20)
AI0,5-10
AI0,75-8 0.75 (#18)
AI0,75-10
AI1,0-8 1.0 (#18)
AI1,0-10
AI1,5-8 1.5 (#16)
AI1,5-10

Ground
termi-
nals

AI2,5-10 2.0*1

All ter-
minals
except
ground
termi-
nals

Weidmuller H0.14/12 0.14 (#26) Weidmuller (Applicable wire sizes are given in pa-
rentheses.)
PZ6 Roto (0.14 to 6 mm2, AWG26 to 10)

H0.25/12 0.25 (#24)
H0.34/12 0.34 (#22)
H0.5/14 0.5 (#20)
H0.5/16
H0.75/14 0.75 (#18)
H0.75/16
H1.0/14 1.0 (#18)
H1.0/16
H1.5/14 1.5 (#16)
H1.5/16

*1. For the ferrule type AI2,5-10, use wires with a diameter of 2.0 to 2.1 mm2. Wires with a diameter exceed-
ing 2.1 mm2 cannot be used with the screwless clamping terminal block.

When you use any ferrules other than those in the above table, crimp them to the twisted wires so
that the following processed dimensions are achieved.

8 to 10 mm

2.4 mm max. (except ground terminals)

2.7 mm max. (ground terminals)

1.6 mm max. (except ground terminals)

2.0 mm max. (ground terminals)
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 Using Twisted or Solid Wires
If you use twisted wires or solid wires, use the following table to determine the correct wire specifi-
cations.

Terminals
Wire type

Wire size
Conductor

length (strip-
ping length)

Twisted wires Solid wires
Classifica-

tion
Current
capacity Plated Unplat-

ed Plated Unplat-
ed

All termi-
nals except
ground ter-
minals

2 A max. Possible Possible Possible Possible 0.08 to 1.5 mm2

(AWG28 to 16)
8 to 10 mm

Greater
than 2 A
and 4 A or
less

Not pos-
sible

Possi-
ble*1

Not pos-
sible

Greater
than 4 A

Possi-
ble*1

Not pos-
sible

Ground
terminals

--- Possible Possible Possi-
ble*2

Possi-
ble*2

2.0 mm2 9 to 10 mm

*1. Secure wires to the screwless clamping terminal block. Refer to Securing Wires on page 4-11 for how to
secure wires.

*2. With the NX-TB£££1 Terminal Block, use twisted wires to connect the ground terminal. Do not use a
solid wire.

Conductor length (stripping length)

Precautions for Correct Use

• Use cables with suitable wire sizes for the carrying current. There are also restrictions on the
current due to the ambient temperature. Refer to the manuals for the cables and use the ca-
bles correctly for the operating environment.

• For twisted wires, strip the sheath and twist the conductor portion. Do not unravel or bend the
conductor portion of twisted wires or solid wires.

Unravel wires Bend wires

NG NG

Additional Information

If more than 2 A will flow on the wires, use plated wires or use ferrules.
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Connecting and Removing Wires
This section describes how to connect and remove wires.

 Terminal Block Parts and Names

Terminal hole

Release hole

 Required Tools
Use a flat-blade screwdriver to connect and remove wires.
Use the following flat-blade screwdriver.

2.5 mm0.4 mm

Front view

8° to 12°

Side view

2.5-mm dia.

Recommended screwdriver

Model Manufacturer
SZF 0-0,4X2,5 Phoenix Contact

 Connecting Ferrules
Insert the ferrule straight into the terminal hole.
You do not need to insert a flat-blade screwdriver into the release hole.

Ferrule
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After you make a connection, make sure that the ferrule is securely connected to the terminal
block.

 Connecting Twisted Wires or Solid Wires
Use the following procedure to connect the twisted wires or solid wires to the terminal block.

1 Press a flat-blade screwdriver diagonally into the release hole.
The optimal angle for insertion is between 10° to 15°. If the screwdriver is inserted correctly,
you should feel resistance from the spring inside the release hole.

1

10° to 15°

Release hole Flat-blade screwdriver

2 Leave the flat-blade screwdriver pressed into the release hole and insert the twisted wire or the
solid wire into the terminal hole.
Insert the stripped portion of the wire all the way into the terminal hole to prevent shorting.

2

Twisted wire or Solid wire

3 Remove the flat-blade screwdriver from the release hole.

3

After you make a connection, lightly pull the twisted wire or the solid wire to make sure that the wire
is securely connected to the terminal block.
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Precautions for Safe Use

• Do not press the flat-blade screwdriver straight into the release holes on a screwless clamp-
ing terminal block. Doing so may damage the terminal block.

NG OK

• When you insert a flat-blade screwdriver into a release hole on a screwless clamping terminal
block, press it down with a force of 30N or less. Applying excessive force may damage the
terminal block.

• Do not incline or twist the flat-blade screwdriver while it is in a release hole on a screwless
clamping terminal block. Doing so may damage the terminal block.

NG NG

• Make sure that all wiring is correct.
• Do not bend the cable forcibly. Doing so may break the cables.

 Securing Wires
It is necessary to secure wires to the screwless clamping terminal block depending on the wire
types that are used or the current flows on the wires.
The following table gives the necessity for securing wires.

Terminals Wire type
Classifica-

tion
Current ca-

pacity Ferrule
Twisted wires Solid wires

Plated Unplated Plated Unplated
All terminals
except
ground termi-
nals

2 A max. No No No No No
Greater than
2 A and 4 A
or less

Not possible Yes Not possible

Greater than
4 A

Yes Not possible

Ground termi-
nals

--- No No No No

Use the following procedure to secure the wires.

1 Prepare a cable tie.
A cable tie can be used with a width of 4 mm or less and a thickness of 1.5 mm or less. Select
a cable tie correctly for the operating environment.
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1.5 mm or less

4.0 mm or less

2 Pass a cable tie through the hole for securing wires on the bottom of the screwless clamping
terminal block.

Hole for securing wires

Cable tie

3 Bundle the wires with a cable tie and secure them to the screwless clamping terminal block.

Secure wires within the range of 30 mm from the screwless clamping terminal block.
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30 mm

 Removing Wires
Use the following procedure to remove the wires from the terminal block.
The removal method is the same for ferrules, twisted wires, and solid wires.

If wires are secured firmly to the terminal block, release them first.

1 Press the flat-blade screwdriver diagonally into the release hole.
The optimal angle for insertion is between 10° to 15°. If the screwdriver is inserted correctly,
you should feel resistance from the spring inside the release hole.

1

10° to 15°

Flat-blade screwdriver

2 Insert the flat-blade screwdriver into the release hole and remove the wire from the terminal
hole.

2

Wire

3 Remove the flat-blade screwdriver from the release hole.
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3

Precautions for Safe Use

• Do not press the flat-blade screwdriver straight into the release holes on a screwless clamp-
ing terminal block. Doing so may damage the terminal block.

NG OK

• When you insert a flat-blade screwdriver into a release hole on a screwless clamping terminal
block, press it down with a force of 30N or less. Applying excessive force may damage the
terminal block.

• Do not incline or twist the flat-blade screwdriver while it is in a release hole on a screwless
clamping terminal block. Doing so may damage the terminal block.

NG NG

• Make sure that all wiring is correct.
• Do not bend the cable forcibly. Doing so may break the cables.

Removing a Terminal Block

1 Press the lock lever on the terminal block and pull out the top of the terminal block to remove it.
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Lock lever

Terminal block

Attaching a Terminal Block

1 Mount the terminal block hook that is applicable to each Unit model on the guide at the bottom
of the NX Unit, lift up the terminal block, and press in on the top of the terminal block until you
hear it engage.
The terminal block will click into place on the Unit. After you mount the terminal block, make
sure that it is locked to the Unit.

GuideHook

Refer to 3-3 Terminal Blocks on page 3-8 for the applicable terminal blocks.
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4-3-2 Preventing Incorrect Attachment of Terminal Blocks
In order to prevent unintentionally installing the wrong terminal block, you can limit the combination of
a Unit and a terminal block.

Insert three Coding Pins (NX-AUX02) into three of the six incorrect attachment prevention holes on the
Unit and on the terminal block. Insert these pins into positions so that they do not interfere with each
other when the Unit and terminal block are connected to each other.
You can use these pins to create a combination in which the wrong terminal block cannot be attached
because the pin patterns do not match.

Terminal block 

Unit

Cannot be 
attached.

 Types of Coding Pins
There are two types of Coding Pins, both with their own unique shape: one for terminal blocks and
one for Units.
Three pins come with each runner.

For terminal block For Unit

Coding Pins (Use this part.)

Runners

Use the following Coding Pins.

Name Model Specification
Coding Pin NX-AUX02 For 10 Units (Terminal block: 30 pins, Unit: 30 pins)
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 Insertion Locations and Patterns of Coding Pins
Insert three Coding Pins each on the terminal block and on the Unit at the positions designated by
the numbers 1 through 6 in the figure below.
As shown in the following table, there are 20 unique pin patterns that you can use.

Pin locations for 

terminal block

○: Pin inserted

Terminal block Unit

1 2 3 4 5 6

○No.1 ○ ○

○No.2 ○ ○

○No.3 ○ ○

○No.4 ○ ○

○No.5 ○ ○

○No.6 ○ ○

○No.7 ○ ○

○No.8 ○ ○

○No.9 ○ ○

○No.10 ○ ○

No.11 ○ ○ ○

No.12 ○ ○ ○

No.13 ○ ○ ○

No.14 ○ ○ ○

No.15 ○ ○ ○

No.16 ○ ○ ○

No.17 ○ ○ ○

No.18 ○ ○ ○

No.19 ○ ○ ○

No.20 ○ ○ ○

1 2 3 4 5 6

○ ○ ○

○ ○ ○

○○ ○

○○ ○

○ ○ ○

○○ ○

○○ ○

○○ ○

○○ ○

○○○

○ ○ ○

○○ ○

○○ ○

○○ ○

○○ ○

○○○

○○ ○

○○ ○

○○○

○○○

1

2

3

4

5

6

1

2

3

4

5

6

Holes used by
OMRON

Holes for incorrect
attachment prevention
(pin locations)

Pin locations for Unit
Pattern

Holes used by
OMRON

Holes for incorrect
attachment prevention
(pin locations)
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Two sets of NX-AUX02 Pins are required to make the maximum of 20 pin patterns. (One set for 10
Units.)

Precautions for Correct Use

• The holes not designated by the numbers 1 through 6 in the above figure are used by OM-
RON. If you insert any Coding Pins into the holes reserved for use by OMRON, you will not
be able to mount the terminal block to the Unit.

• Do not use Coding Pins that have been attached and removed.

 Inserting the Coding Pins

1 Hold the pins by the runner and insert a pin into one of the incorrect attachment prevention
holes on the terminal block or on the Unit.

Terminal block Unit

2 Rotate the runner to break off the Coding Pin.

Terminal block 
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Unit

4-3-3 Checking the Wiring
Check the wiring by reading input data or writing output data from Slave Terminals using the Watch
Tab Page of the Support Software.
• For inputs, you can turn ON/OFF the inputs from external devices that are connected to the target

Units and monitor the results. If the input device is an encoder, you can rotate the encoder to
change the input value and monitor the results.

• For outputs, you can execute the I/O outputs of the target Units and check the operation of the con-
nected external devices.

Refer to 6-1 Specifications of I/O Data on page 6-2 for details on I/O data.

For details on monitoring and I/O output operations using the Support Software, refer to the operation
manual for the Support Software that you are using.

Additional Information

• In the Sysmac Studio, you can check the wiring from the I/O Map or Watch Tab Page. If you
use the I/O Map, you can also monitor and perform forced refreshing even if the variables are
not defined or the algorithms are not created. Therefore, you can easily check the wiring. Re-
fer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for details on monitor-
ing and forced refreshing operations.

• Some Communications Coupler Units support I/O checking that allows you to check wiring
with only the Slave Terminal. Refer to the user’s manual of the Communications Coupler Unit
for detailed information on the support and functionality of I/O checking for your Communica-
tions Coupler Unit.
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4-4 Terminal Block Arrangement and Wir-
ing Example

For each High-speed Counter Unit model, terminal block array and wiring examples for 2ch mode and
6ch mode are described here.
For Counter Input A-phase/B-phase/Z-phase wiring, use a shielded cable with a ground of 100 Ω or
less for the shield.

4-4-1 NX-CT2120
Terminal block array and wiring example for NX-CT2120 2ch mode and 6ch mode are shown below.
For Counter Input A-phase/B-phase/Z-phase wiring, use a shielded cable with a ground of 100 Ω or
less for the shield.

In 2ch Mode

 Terminal Block Arrangement

High-speed Counter Unit
NX-CT2120

A1 B1 C1 D1

A1_24 B1_24 IN0 IN1
A1_5 B1_5 IN2 IN3
Z1_24 5V_1 IN4 IN5
Z1_5 0V_1 IOG IOG

A2_24 B2_24 OUT0 OUT1
A2_5 B2_5 OUT2 OUT3
Z2_24 5V_2 OUT4 OUT5
Z2_5 0V_2 V_O G_O

A8 B8 C8 D8
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Pin
No.

Symbol I/O Name
Pin
No.

Symbol I/O Name

A1 A1_24 I Counter 1 input A-phase
(24 V)

B1 B1_24 I Counter 1 input B-phase
(24 V)

A2 A1_5 I Counter 1 input A-phase (5
V)

B2 B1_5 I Counter 1 input B-phase (5
V)

A3 Z1_24 I Counter 1 input Z-phase
(24 V)

B3 5V_1 O Encoder power supply out-

put 1, 5 V*1

A4 Z1_5 I Counter 1 input Z-phase (5
V)

B4 0V_1 O Encoder power supply out-

put 1, 0 V*1

A5 A2_24 I Counter 2 input A-phase
(24 V)

B5 B2_24 I Counter 2 input B-phase
(24 V)

A6 A2_5 I Counter 2 input A-phase (5
V)

B6 B2_5 I Counter 2 input B-phase (5
V)

A7 Z2_24 I Counter 2 input Z-phase
(24 V)

B7 5V_2 O Encoder power supply out-

put 2, 5 V*1

A8 Z2_5 I Counter 2 input Z-phase (5
V)

B8 0V_2 O Encoder power supply out-

put 2, 0 V*1

*1. Encoder power output can be used as a power supply for the 5 V type encoder. When using a 24 V encoder, do not
use the encoder power output.

Pin
No.

Symbol I/O Name
Pin
No.

Symbol I/O Name

C1 IN0 I External Input0 D1 IN1 I External Input1
C2 IN2 I External Input2 D2 IN3 I External Input3
C3 IN4 I External Input4 D3 IN5 I External Input5
C4 IOG - I/O power supply − D4 IOG - I/O power supply −
C5 OUT0 O External Output0 D5 OUT1 O External Output1
C6 OUT2 O External Output2 D6 OUT3 O External Output3
C7 OUT4 O External Output4 D7 OUT5 O External Output5
C8 V_O I External Output Power

Supply
D8 G_O I External Output Power

Supply
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 Wiring Example (NX-CT2120 2ch mode)

A1 B1 A1 B1 A1 B1 A1 B1 C1 D1

IOV IOV IOV IOV SHLD SHLD A1_24 B1_24 I0 I1

SHLD SHLD A1_5 B1_5 I2 I3

IOG IOG IOG IOG SHLD SHLD Z1_24 5V_1 I4 I5

SHLD SHLD Z1_5 0V_1 IOG IOG

IOV IOV IOV IOV SHLD SHLD A2_24 B2_24 O0 O1

SHLD SHLD A2_5 B2_5 O2 O3

IOG IOG IOG IOG SHLD SHLD Z2_24 5V_2 O4 O5

Z2_5 0V_2 V_O G_O

NX-CT2120

L

A1 B1 A1 B1 A1 B1 A1 B1 C1 D1

IOV IOV IOV IOV SHLD SHLD A1_24 B1_24 I0 I1

SHLD SHLD A1_5 B1_5 I2 I3

IOG IOG IOG IOG SHLD SHLD Z1_24 5V_1 I4 I5

SHLD SHLD Z1_5 0V_1 IOG IOG

IOV IOV IOV IOV SHLD SHLD A2_24 B2_24 O0 O1

SHLD SHLD A2_5 B2_5 O2 O3

IOG IOG IOG IOG SHLD SHLD Z2_24 5V_2 O4 O5

Z2_5 0V_2 V_O G_O

NX-CT2120

Counter Input Wiring Example

External I/O Wiring Example

(5 V)

(24 V)

Encoder

Encoder

Shield

Shield

High-speed Counter UnitAdditional I/O

Power Supply

Unit

Additional I/O

Power Supply

Unit

Shield Connection 

Unit

External Output

Power Supply

Counter input

/external input power 

supply

For

shield connection
Ground of 100 Ω or less

5 to 24 VDC 24 VDC

High-speed Counter UnitAdditional I/O

Power Supply

Unit

Additional I/O

Power Supply

Unit

Shield Connection 

Unit

External Output

Power Supply

Counter input

/external input power 

supply

For

shield connection
Ground of 100 Ω or less

5 to 24 VDC 24 VDC

2-Wire Sensor

3-Wire Sensor
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In 6ch Mode

 Terminal Block Arrangement

High-speed Counter Unit
NX-CT2120

A1 B1 C1 D1

A1_24 A2_24 IN0 IN1
A1_5 A2_5 IN2 IN3

A3_24 5V_1 IN4 IN5
A3_5 0V_1 IOG IOG

A4_24 A5_24 OUT0 OUT1
A4_5 A5_5 OUT2 OUT3

A6_24 5V_2 OUT4 OUT5
A6_5 0V_2 V_O G_O

A8 B8 C8 D8

Pin
No.

Symbol I/O Name
Pin
No.

Symbol I/O Name

A1 A1_24 I Counter 1 input A-phase
(24 V)

B1 A2_24 I Counter 2 input A-phase
(24 V)

A2 A1_5 I Counter 1 input A-phase (5
V)

B2 A2_5 I Counter 2 input A-phase (5
V)

A3 A3_24 I Counter 3 input A-phase
(24 V)

B3 5V_1 O Encoder power supply out-

put, 5 V*1

A4 A3_5 I Counter 3 input A-phase (5
V)

B4 0V_1 O Encoder power supply out-

put, 0 V*1

A5 A4_24 I Counter 4 input A-phase
(24 V)

B5 A5_24 I Counter 5 input A-phase
(24 V)

A6 A4_5 I Counter 4 input A-phase (5
V)

B6 A5_5 I Counter 5 input A-phase (5
V)

A7 A6_24 I Counter 6 input A-phase
(24 V)

B7 5V_2 O Encoder power supply out-

put, 5 V*1

A8 A6_5 I Counter 6 input A-phase (5
V)

B8 0V_2 O Encoder power supply out-

put, 0 V*1

*1. Encoder power output can be used as a power supply for the 5 V type encoder. When using a 24 V encoder, do not
use the encoder power output.

Pin
No.

Symbol I/O Name
Pin
No.

Symbol I/O Name

C1 IN0 I External Input0 D1 IN1 I External Input1
C2 IN2 I External Input2 D2 IN3 I External Input3
C3 IN4 I External Input4 D3 IN5 I External Input5
C4 IOG - I/O power supply − D4 IOG - I/O power supply −
C5 OUT0 O External Output0 D5 OUT1 O External Output1
C6 OUT2 O External Output2 D6 OUT3 O External Output3
C7 OUT4 O External Output4 D7 OUT5 O External Output5
C8 V_O I External Output Power

Supply
D8 G_O I External Output Power

Supply
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 Wiring Example (NX-CT2120 6ch mode)

A1 B1 A1 B1 A1 B1 A1 B1 C1 D1

IOV IOV IOV IOV SHLD SHLD A1_24 A2_24 I0 I1

SHLD SHLD A1_5 A2_5 I2 I3

IOG IOG IOG IOG SHLD SHLD A3_24 5V_1 I4 I5

SHLD SHLD A3_5 0V_1 IOG IOG

IOV IOV IOV IOV SHLD SHLD A4_24 A5_24 O0 O1

SHLD SHLD A4_5 A5_5 O2 O3

IOG IOG IOG IOG SHLD SHLD A6_24 5V_2 O4 O5

A6_5 0V_2 V_O G_O

L

NX-CT2120

A1 B1 A1 B1 A1 B1 A1 B1 C1 D1

IOV IOV IOV IOV SHLD SHLD A1_24 A2_24 I0 I1

SHLD SHLD A1_5 A2_5 I2 I3

IOG IOG IOG IOG SHLD SHLD A3_24 5V_1 I4 I5

SHLD SHLD A3_5 0V_1 IOG IOG

IOV IOV IOV IOV SHLD SHLD A4_24 A5_24 O0 O1

SHLD SHLD A4_5 A5_5 O2 O3

IOG IOG IOG IOG SHLD SHLD A6_24 5V_2 O4 O5

A6_5 0V_2 V_O G_O

NX-CT2120

Counter Input Wiring Example

External I/O Wiring Example

(24 V)

(5 V)

Encoder

Encoder

Shield

Shield

High-speed Counter UnitAdditional I/O

Power Supply

Unit

Additional I/O

Power Supply

Unit

Shield Connection 

Unit

External Output

Power Supply

Counter input

/external input power 

supply

For

shield connection
Ground of 100 Ω or less

5 to 24 VDC

24 VDC

High-speed Counter UnitAdditional I/O

Power Supply

Unit

Additional I/O

Power Supply

Unit

Shield Connection 

Unit

External Output

Power Supply

Counter input

/external input power 

supply

For

shield connection
Ground of 100 Ω or less

5 to 24 VDC

24 VDC

2-Wire Sensor

3-Wire Sensor
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4-4-2 NX-CT2220
Terminal block array and wiring example for NX-CT2220 2ch mode and 6ch mode are shown below.
For Counter Input A-phase/B-phase/Z-phase wiring, use a shielded cable with a ground of 100 Ω or
less for the shield.

In 2ch Mode

 Terminal Block Arrangement

High-speed Counter Unit
NX-CT2220

A1 B1 C1 D1

A1_24 B1_24 IN0 IN1
A1_5 B1_5 IN2 IN3
Z1_24 5V_1 IN4 IN5
Z1_5 0V_1 IOV IOV

A2_24 B2_24 OUT0 OUT1
A2_5 B2_5 OUT2 OUT3
Z2_24 5V_2 OUT4 OUT5
Z2_5 0V_2 V_O G_O

A8 B8 C8 D8

Pin
No.

Symbol I/O Name
Pin
No.

Symbol I/O Name

A1 A1_24 I Counter 1 input A-phase
(24 V)

B1 B1_24 I Counter 1 input B-phase
(24 V)

A2 A1_5 I Counter 1 input A-phase (5
V)

B2 B1_5 I Counter 1 input B-phase (5
V)

A3 Z1_24 I Counter 1 input Z-phase
(24 V)

B3 5V_1 O Encoder power supply out-

put 1, 5 V*1

A4 Z1_5 I Counter 1 input Z-phase (5
V)

B4 0V_1 O Encoder power supply out-

put 1, 0 V*1

A5 A2_24 I Counter 2 input A-phase
(24 V)

B5 B2_24 I Counter 2 input B-phase
(24 V)

A6 A2_5 I Counter 2 input A-phase (5
V)

B6 B2_5 I Counter 2 input B-phase (5
V)

A7 Z2_24 I Counter 2 input Z-phase
(24 V)

B7 5V_2 O Encoder power supply out-

put 2, 5 V*1

A8 Z2_5 I Counter 2 input Z-phase (5
V)

B8 0V_2 O Encoder power supply out-

put 2, 0 V*1

*1. Encoder power output can be used as a power supply for the 5 V type encoder. When using a 24 V encoder, do not
use the encoder power output.
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Pin
No. Symbol I/O Name Pin

No. Symbol I/O Name

C1 IN0 I External Input0 D1 IN1 I External Input1
C2 IN2 I External Input2 D2 IN3 I External Input3
C3 IN4 I External Input4 D3 IN5 I External Input5
C4 IOV - I/O power supply + D4 IOV - I/O power supply +
C5 OUT0 O External Output0 D5 OUT1 O External Output1
C6 OUT2 O External Output2 D6 OUT3 O External Output3
C7 OUT4 O External Output4 D7 OUT5 O External Output5
C8 V_O I External Output Power

Supply
D8 G_O I External Output Power

Supply

 Wiring Example (NX-CT2220 2ch mode)

A1 B1 A1 B1 A1 B1 A1 B1 C1 D1

IOV IOV IOV IOV SHLD SHLD A1_24 B1_24 I0 I1

SHLD SHLD A1_5 B1_5 I2 I3

IOG IOG IOG IOG SHLD SHLD Z1_24 5V_1 I4 I5

SHLD SHLD Z1_5 0V_1 IOV IOV

IOV IOV IOV IOV SHLD SHLD A2_24 B2_24 O0 O1

SHLD SHLD A2_5 B2_5 O2 O3

IOG IOG IOG IOG SHLD SHLD Z2_24 5V_2 O4 O5

Z2_5 0V_2 V_O G_O

NX-CT2220

A1 B1 A1 B1 A1 B1 A1 B1 C1 D1

IOV IOV IOV IOV SHLD SHLD A1_24 B1_24 I0 I1

SHLD SHLD A1_5 B1_5 I2 I3

IOG IOG IOG IOG SHLD SHLD Z1_24 5V_1 I4 I5

SHLD SHLD Z1_5 0V_1 IOV IOV

IOV IOV IOV IOV SHLD SHLD A2_24 B2_24 O0 O1

SHLD SHLD A2_5 B2_5 O2 O3

IOG IOG IOG IOG SHLD SHLD Z2_24 5V_2 O4 O5

Z2_5 0V_2 V_O G_O

L

NX-CT2220

Counter Input Wiring Example

External I/O Wiring Example

(5 V)

(24 V)

Encoder

Encoder

Shield

Shield

High-speed Counter UnitAdditional I/O

Power Supply

Unit

Additional I/O

Power Supply

Unit

Shield Connection 

Unit

External Output

Power Supply

Counter input

/external input power 

supply

For

shield connection
Ground of 100 Ω or less

5 to 24 VDC

24 VDC

High-speed Counter UnitAdditional I/O

Power Supply

Unit

Additional I/O

Power Supply

Unit

Shield Connection 

Unit

External Output

Power Supply

Counter input

/external input power 

supply

For

shield connection
Ground of 100 Ω or less

5 to 24 VDC

24 VDC

2-Wire Sensor

3-Wire Sensor
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In 6ch Mode

 Terminal Block Arrangement

High-speed Counter Unit
NX-CT2220

A1 B1 C1 D1

A1_24 A2_24 IN0 IN1
A1_5 A2_5 IN2 IN3

A3_24 5V_1 IN4 IN5
A3_5 0V_1 IOV IOV

A4_24 A5_24 OUT0 OUT1
A4_5 A5_5 OUT2 OUT3

A6_24 5V_2 OUT4 OUT5
A6_5 0V_2 V_O G_O

A8 B8 C8 D8

Pin
No.

Symbol I/O Name
Pin
No.

Symbol I/O Name

A1 A1_24 I Counter 1 input A-phase
(24 V)

B1 A2_24 I Counter 2 input A-phase
(24 V)

A2 A1_5 I Counter 1 input A-phase (5
V)

B2 A2_5 I Counter 2 input A-phase (5
V)

A3 A3_24 I Counter 3 input A-phase
(24 V)

B3 5V_1 O Encoder power supply out-

put, 5 V*1

A4 A3_5 I Counter 3 input A-phase (5
V)

B4 0V_1 O Encoder power supply out-

put, 0 V*1

A5 A4_24 I Counter 4 input A-phase
(24 V)

B5 A5_24 I Counter 5 input A-phase
(24 V)

A6 A4_5 I Counter 4 input A-phase (5
V)

B6 A5_5 I Counter 5 input A-phase (5
V)

A7 A6_24 I Counter 6 input A-phase
(24 V)

B7 5V_2 O Encoder power supply out-

put, 5 V*1

A8 A6_5 I Counter 6 input A-phase (5
V)

B8 0V_2 O Encoder power supply out-

put, 0 V*1

*1. Encoder power output can be used as a power supply for the 5 V type encoder. When using a 24 V encoder, do not
use the encoder power output.

Pin
No. Symbol I/O Name Pin

No. Symbol I/O Name

C1 IN0 I External Input0 D1 IN1 I External Input1
C2 IN2 I External Input2 D2 IN3 I External Input3
C3 IN4 I External Input4 D3 IN5 I External Input5
C4 IOV - I/O power supply + D4 IOV - I/O power supply +
C5 OUT0 O External Output0 D5 OUT1 O External Output1
C6 OUT2 O External Output2 D6 OUT3 O External Output3
C7 OUT4 O External Output4 D7 OUT5 O External Output5
C8 V_O I External Output Power

Supply
D8 G_O I External Output Power

Supply
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 Wiring Example (NX-CT2220 6ch mode)

A1 B1 A1 B1 A1 B1 A1 B1 C1 D1

IOV IOV IOV IOV SHLD SHLD A1_24 A2_24 I0 I1

SHLD SHLD A1_5 A2_5 I2 I3

IOG IOG IOG IOG SHLD SHLD A3_24 5V_1 I4 I5

SHLD SHLD A3_5 0V_1 IOV IOV

IOV IOV IOV IOV SHLD SHLD A4_24 A5_24 O0 O1

SHLD SHLD A4_5 A5_5 O2 O3

IOG IOG IOG IOG SHLD SHLD A6_24 5V_2 O4 O5

A6_5 0V_2 V_O G_O

NX-CT2220

A1 B1 A1 B1 A1 B1 A1 B1 C1 D1

IOV IOV IOV IOV SHLD SHLD A1_24 A2_24 I0 I1

SHLD SHLD A1_5 A2_5 I2 I3

IOG IOG IOG IOG SHLD SHLD A3_24 5V_1 I4 I5

SHLD SHLD A3_5 0V_1 IOV IOV

IOV IOV IOV IOV SHLD SHLD A4_24 A5_24 O0 O1

SHLD SHLD A4_5 A5_5 O2 O3

IOG IOG IOG IOG SHLD SHLD A6_24 5V_2 O4 O5

A6_5 0V_2 V_O G_O

L

NX-CT2220

Counter Input Wiring Example

External I/O Wiring Example

(24 V)

(5 V)

Encoder

Encoder

Shield

Shield

High-speed Counter UnitAdditional I/O

Power Supply

Unit

Additional I/O

Power Supply

Unit

Shield Connection 

Unit

External Output

Power Supply

Counter input

/external input power 

supply

For

shield connection
Ground of 100 Ω or less

5 to 24 VDC

24 VDC

2-Wire Sensor

3-Wire Sensor

High-speed Counter UnitAdditional I/O

Power Supply

Unit

Additional I/O

Power Supply

Unit

Shield Connection 

Unit

External Output

Power Supply

Counter input

/external input power 

supply

For

shield connection
Ground of 100 Ω or less

5 to 24 VDC

24 VDC
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4-4-3 NX-CT2320
Terminal block array and wiring examples for NX-CT2320 2ch mode and 6ch mode are shown below.
For Counter Input A-phase/B-phase/Z-phase wiring, use a twisted-pair shielded cable with a ground of
100 Ω or less for the shield.

In 2ch Mode

 Terminal Block Arrangement

High-speed Counter Unit
NX-CT2320

A1 B1 C1 D1

A1+ B1+ IN0 IN1
A1- B1- IN2 IN3
Z1+ 5V_1 IN4 IN5
Z1- 0V_1 IOG IOG
A2+ B2+ OUT0 OUT1
A2- B2- OUT2 OUT3
Z2+ 5V_2 OUT4 OUT5
Z2- 0V_2 V_O G_O

A8 B8 C8 D8

Pin
No.

Symbol I/O Name
Pin
No.

Symbol I/O Name

A1 A1+ I Counter 1 input A-phase + B1 B1+ I Counter 1 input B-phase +
A2 A1- I Counter 1 input A-phase - B2 B1- I Counter 1 input B-phase -
A3 Z1+ I Counter 1 input Z-phase + B3 5V_1 O Encoder power supply out-

put 1, 5 V
A4 Z1- I Counter 1 input Z-phase - B4 0V_1 O Encoder power supply out-

put 1, 0 V
A5 A2+ I Counter 2 input A-phase + B5 B2+ I Counter 2 input B-phase +
A6 A2- I Counter 2 input A-phase - B6 B2- I Counter 2 input B-phase -
A7 Z2+ I Counter 2 input Z-phase + B7 5V_2 O Encoder power supply out-

put 2, 5 V
A8 Z2- I Counter 2 input Z-phase - B8 0V_2 O Encoder power supply out-

put 2, 0 V

Pin
No.

Symbol I/O Name
Pin
No.

Symbol I/O Name

C1 IN0 I External Input0 D1 IN1 I External Input1
C2 IN2 I External Input2 D2 IN3 I External Input3
C3 IN4 I External Input4 D3 IN5 I External Input5
C4 IOG - I/O power supply − D4 IOG - I/O power supply −
C5 OUT0 O External Output0 D5 OUT1 O External Output1
C6 OUT2 O External Output2 D6 OUT3 O External Output3
C7 OUT4 O External Output4 D7 OUT5 O External Output5
C8 V_O I External Output Power

Supply
D8 G_O I External Output Power

Supply
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 Wiring Example (NX-CT2320 2ch mode)

A1 B1 A1 B1 A1 B1 A1 B1 C1 D1

IOV IOV IOV IOV SHLD SHLD A1+ B1+ I0 I1

SHLD SHLD A1- B1- I2 I3

IOG IOG IOG IOG SHLD SHLD Z1+ 5V_1 I4 I5

SHLD SHLD Z1- 0V_1 IOG IOG

IOV IOV IOV IOV SHLD SHLD A2+ B2+ O0 O1

SHLD SHLD A2- B2- O2 O3

IOG IOG IOG IOG SHLD SHLD Z2+ 5V_2 O4 O5

Z2- 0V_2 V_O G_O

L

NX-CT2320

A1 B1 A1 B1 A1 B1 A1 B1 C1 D1

IOV IOV IOV IOV SHLD SHLD A1+ B1+ I0 I1

SHLD SHLD A1- B1- I2 I3

IOG IOG IOG IOG SHLD SHLD Z1+ 5V_1 I4 I5

SHLD SHLD Z1- 0V_1 IOG IOG

IOV IOV IOV IOV SHLD SHLD A2+ B2+ O0 O1

SHLD SHLD A2- B2- O2 O3

IOG IOG IOG IOG SHLD SHLD Z2+ 5V_2 O4 O5

Z2- 0V_2 V_O G_O

NX-CT2320

Counter Input Wiring Example

External I/O Wiring Example

2-Wire Sensor

3-Wire Sensor

Encoder

Shield

High-speed Counter UnitAdditional I/O

Power Supply

Unit

Additional I/O

Power Supply

Unit

Shield Connection 

Unit

External Output

Power Supply

Counter input

/external input power 

supply

For

shield connection
Ground of 100 Ω or less

5 to 24 VDC 24 VDC

High-speed Counter UnitAdditional I/O

Power Supply

Unit

Additional I/O

Power Supply

Unit

Shield Connection 

Unit

External Output

Power Supply

Counter input

/external input power 

supply

For

shield connection
Ground of 100 Ω or less

5 to 24 VDC 24 VDC
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In 6ch Mode

 Terminal Block Arrangement

High-speed Counter Unit
NX-CT2320

A1 B1 C1 D1

A1+ A2+ IN0 IN1
A1- A2- IN2 IN3
A3+ 5V_1 IN4 IN5
A3- 0V_1 IOG IOG
A4+ A5+ OUT0 OUT1
A4- A5- OUT2 OUT3
A6+ 5V_2 OUT4 OUT5
A6- 0V_2 V_O G_O

A8 B8 C8 D8

Pin
No.

Symbol I/O Name
Pin
No.

Symbol I/O Name

A1 A1+ I Counter 1 input A-phase + B1 A2+ I Counter 2 input A-phase +
A2 A1- I Counter 1 input A-phase - B2 A2- I Counter 2 input A-phase -
A3 A3+ I Counter 3 input A-phase + B3 5V_1 O Encoder power supply out-

put, 5 V
A4 A3- I Counter 3 input A-phase - B4 0V_1 O Encoder power supply out-

put, 0 V
A5 A4+ I Counter 4 input A-phase + B5 A5+ I Counter 5 input A-phase +
A6 A4- I Counter 4 input A-phase - B6 A5- I Counter 5 input A-phase -
A7 A6+ I Counter 6 input A-phase + B7 5V_2 O Encoder power supply out-

put, 5 V
A8 A6- I Counter 6 input A-phase - B8 0V_2 O Encoder power supply out-

put, 0 V

Pin
No.

Symbol I/O Name
Pin
No.

Symbol I/O Name

C1 IN0 I External Input0 D1 IN1 I External Input1
C2 IN2 I External Input2 D2 IN3 I External Input3
C3 IN4 I External Input4 D3 IN5 I External Input5
C4 IOG - I/O power supply − D4 IOG - I/O power supply −
C5 OUT0 O External Output0 D5 OUT1 O External Output1
C6 OUT2 O External Output2 D6 OUT3 O External Output3
C7 OUT4 O External Output4 D7 OUT5 O External Output5
C8 V_O I External Output Power

Supply
D8 G_O I External Output Power

Supply
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 Wiring Example (NX-CT2320 6ch mode)

A1 B1 A1 B1 A1 B1 A1 B1 C1 D1

IOV IOV IOV IOV SHLD SHLD A1+ A2+ I0 I1

SHLD SHLD A1- A2- I2 I3

IOG IOG IOG IOG SHLD SHLD A3+ 5V_1 I4 I5

SHLD SHLD A3- 0V_1 IOG IOG

IOV IOV IOV IOV SHLD SHLD A4+ A5+ O0 O1

SHLD SHLD A4- A5- O2 O3

IOG IOG IOG IOG SHLD SHLD A6+ 5V_2 O4 O5

A6- 0V_2 G_O

L

NX-CT2320

V_O

A1 B1 A1 B1 A1 B1 A1 B1 C1 D1

IOV IOV IOV IOV SHLD SHLD A1+ A2+ I0 I1

SHLD SHLD A1- A2- I2 I3

IOG IOG IOG IOG SHLD SHLD A3+ 5V_1 I4 I5

SHLD SHLD A3- 0V_1 IOG IOG

IOV IOV IOV IOV SHLD SHLD A4+ A5+ O0 O1

SHLD SHLD A4- A5- O2 O3

IOG IOG IOG IOG SHLD SHLD A6+ 5V_2 O4 O5

A6- 0V_2 G_O

NX-CT2320

V_O

Counter Input Wiring Example

External I/O Wiring Example

Encoder

Shield

High-speed Counter UnitAdditional I/O

Power Supply

Unit

Additional I/O

Power Supply

Unit

Shield Connection 

Unit

External Output

Power Supply

Counter input

/external input power 

supply

For

shield connection
Ground of 100 Ω or less

5 to 24 VDC 24 VDC

2-Wire Sensor

3-Wire Sensor

High-speed Counter UnitAdditional I/O

Power Supply

Unit

Additional I/O

Power Supply

Unit

Shield Connection 

Unit

External Output

Power Supply

Counter input

/external input power 

supply

For

shield connection
Ground of 100 Ω or less

5 to 24 VDC 24 VDC
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4-4-4 NX-CT2420
Terminal block array and wiring example for NX-CT2420 2ch mode and 6ch mode are shown below.
For Counter Input A-phase/B-phase/Z-phase wiring, use a twisted-pair shielded cable with a ground of
100 Ω or less for the shield.

In 2ch Mode

 Terminal Block Arrangement

High-speed Counter Unit
NX-CT2420

A1 B1 C1 D1

A1+ B1+ IN0 IN1
A1- B1- IN2 IN3
Z1+ 5V_1 IN4 IN5
Z1- 0V_1 IOV IOV
A2+ B2+ OUT0 OUT1
A2- B2- OUT2 OUT3
Z2+ 5V_2 OUT4 OUT5
Z2- 0V_2 V_O G_O

A8 B8 C8 D8

Pin
No.

Symbol I/O Name
Pin
No.

Symbol I/O Name

A1 A1+ I Counter 1 input A-phase + B1 B1+ I Counter 1 input B-phase +
A2 A1- I Counter 1 input A-phase - B2 B1- I Counter 1 input B-phase -
A3 Z1+ I Counter 1 input Z-phase + B3 5V_1 O Encoder power supply out-

put 1, 5 V
A4 Z1- I Counter 1 input Z-phase - B4 0V_1 O Encoder power supply out-

put 1, 0 V
A5 A2+ I Counter 2 input A-phase + B5 B2+ I Counter 2 input B-phase +
A6 A2- I Counter 2 input A-phase - B6 B2- I Counter 2 input B-phase -
A7 Z2+ I Counter 2 input Z-phase + B7 5V_2 O Encoder power supply out-

put 2, 5 V
A8 Z2- I Counter 2 input Z-phase - B8 0V_2 O Encoder power supply out-

put 2, 0 V

Pin
No. Symbol I/O Name Pin

No. Symbol I/O Name

C1 IN0 I External Input0 D1 IN1 I External Input1
C2 IN2 I External Input2 D2 IN3 I External Input3
C3 IN4 I External Input4 D3 IN5 I External Input5
C4 IOV - I/O power supply + D4 IOV - I/O power supply +
C5 OUT0 O External Output0 D5 OUT1 O External Output1
C6 OUT2 O External Output2 D6 OUT3 O External Output3
C7 OUT4 O External Output4 D7 OUT5 O External Output5
C8 V_O I External Output Power

Supply
D8 G_O I External Output Power

Supply
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 Wiring Example (NX-CT2420 2ch mode)

A1 B1 A1 B1 A1 B1 A1 B1 C1 D1

IOV IOV IOV IOV SHLD SHLD A1+ B1+ I0 I1

SHLD SHLD A1- B1- I2 I3

IOG IOG IOG IOG SHLD SHLD Z1+ 5V_1 I4 I5

SHLD SHLD Z1- 0V_1 IOV IOV

IOV IOV IOV IOV SHLD SHLD A2+ B2+ O0 O1

SHLD SHLD A2- B2- O2 O3

IOG IOG IOG IOG SHLD SHLD Z2+ 5V_2 O4 O5

Z2- 0V_2 G_O

L

NX-CT2420

V_O

A1 B1 A1 B1 A1 B1 A1 B1 C1 D1

IOV IOV IOV IOV SHLD SHLD A1+ B1+ I0 I1

SHLD SHLD A1- B1- I2 I3

IOG IOG IOG IOG SHLD SHLD Z1+ 5V_1 I4 I5

SHLD SHLD Z1- 0V_1 IOV IOV

IOV IOV IOV IOV SHLD SHLD A2+ B2+ O0 O1

SHLD SHLD A2- B2- O2 O3

IOG IOG IOG IOG SHLD SHLD Z2+ 5V_2 O4 O5

Z2- 0V_2 G_O

NX-CT2420

V_O

Counter Input Wiring Example

External I/O Wiring Example

Encoder

Shield

High-speed Counter UnitAdditional I/O

Power Supply

Unit

Additional I/O

Power Supply

Unit

Shield Connection 

Unit

External Output

Power Supply

Counter input

/external input power 

supply

For

shield connection
Ground of 100 Ω or less

5 to 24 VDC

24 VDC

2-Wire Sensor

3-Wire Sensor

High-speed Counter UnitAdditional I/O

Power Supply

Unit

Additional I/O

Power Supply

Unit

Shield Connection 

Unit

External Output

Power Supply

Counter input

/external input power 

supply

For

shield connection
Ground of 100 Ω or less

5 to 24 VDC

24 VDC

In 6ch Mode

 Terminal Block Arrangement

High-speed Counter Unit
NX-CT2420

A1 B1 C1 D1

A1+ A2+ IN0 IN1
A1- A2- IN2 IN3
A3+ 5V_1 IN4 IN5
A3- 0V_1 IOV IOV
A4+ A5+ OUT0 OUT1
A4- A5- OUT2 OUT3
A6+ 5V_2 OUT4 OUT5
A6- 0V_2 V_O G_O

A8 B8 C8 D8
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Pin
No.

Symbol I/O Name
Pin
No.

Symbol I/O Name

A1 A1+ I Counter 1 input A-phase + B1 A2+ I Counter 2 input A-phase +
A2 A1- I Counter 1 input A-phase - B2 A2- I Counter 2 input A-phase -
A3 A3+ I Counter 3 input A-phase + B3 5V_1 O Encoder power supply out-

put, 5 V
A4 A3- I Counter 3 input A-phase - B4 0V_1 O Encoder power supply out-

put, 0 V
A5 A4+ I Counter 4 input A-phase + B5 A5+ I Counter 5 input A-phase +
A6 A4- I Counter 4 input A-phase - B6 A5- I Counter 5 input A-phase -
A7 A6+ I Counter 6 input A-phase + B7 5V_2 O Encoder power supply out-

put, 5 V
A8 A6- I Counter 6 input A-phase - B8 0V_2 O Encoder power supply out-

put, 0 V

Pin
No. Symbol I/O Name Pin

No. Symbol I/O Name

C1 IN0 I External Input0 D1 IN1 I External Input1
C2 IN2 I External Input2 D2 IN3 I External Input3
C3 IN4 I External Input4 D3 IN5 I External Input5
C4 IOV - I/O power supply + D4 IOV - I/O power supply +
C5 OUT0 O External Output0 D5 OUT1 O External Output1
C6 OUT2 O External Output2 D6 OUT3 O External Output3
C7 OUT4 O External Output4 D7 OUT5 O External Output5
C8 V_O I External Output Power

Supply
D8 G_O I External Output Power

Supply
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 Wiring Example (NX-CT2420 6ch mode)

A1 B1 A1 B1 A1 B1 A1 B1 C1 D1

IOV IOV IOV IOV SHLD SHLD A1+ A2+ I0 I1

SHLD SHLD A1- A2- I2 I3

IOG IOG IOG IOG SHLD SHLD A3+ 5V_1 I4 I5

SHLD SHLD A3- 0V_1 IOV IOV

IOV IOV IOV IOV SHLD SHLD A4+ A5+ O0 O1

SHLD SHLD A4- A5- O2 O3

IOG IOG IOG IOG SHLD SHLD A6+ 5V_2 O4 O5

A6- 0V_2 G_O

L

NX-CT2420

V_O

A1 B1 A1 B1 A1 B1 A1 B1 C1 D1

IOV IOV IOV IOV SHLD SHLD A1+ A2+ I0 I1

SHLD SHLD A1- A2- I2 I3

IOG IOG IOG IOG SHLD SHLD A3+ 5V_1 I4 I5

SHLD SHLD A3- 0V_1 IOV IOV

IOV IOV IOV IOV SHLD SHLD A4+ A5+ O0 O1

SHLD SHLD A4- A5- O2 O3

IOG IOG IOG IOG SHLD SHLD A6+ 5V_2 O4 O5

A6- 0V_2 G_O

NX-CT2420

V_O

Counter Input Wiring Example

External I/O Wiring Example

Encoder

Shield

High-speed Counter UnitAdditional I/O

Power Supply

Unit

Additional I/O

Power Supply

Unit

Shield Connection 

Unit

External Output

Power Supply

Counter input

/external input power 

supply

For

shield connection
Ground of 100 Ω or less

5 to 24 VDC

24 VDC

2-Wire Sensor

3-Wire Sensor

High-speed Counter UnitAdditional I/O

Power Supply

Unit

Additional I/O

Power Supply

Unit

Shield Connection 

Unit

External Output

Power Supply

Counter input

/external input power 

supply

For

shield connection
Ground of 100 Ω or less

5 to 24 VDC

24 VDC
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4-5 Precautions for Wiring
This section describes precautions that should be taken when you wire the High-speed Counter Units.
• Precautions when the Unit is easily affected by noise
• Precautions when connecting a two-wire DC sensor

4-5-1 When Prone to the Effects of Noise
Electronic control equipment may malfunction due to noise from surrounding power supply lines and
external loads.
Malfunctions due to noise are difficult to reproduce, and it can take some time to determine what the
cause of the problem is. Observe the following precautions to prevent noise-related malfunctions and
to increase the reliability of your system.

• Use the correct diameters of wires and cables according to the documentation for encoders and oth-
er equipment.
Wire power lines (AC power supply lines and motor power lines) separately from control lines (pulse
input lines and external I/O signal lines). Never place these wires in the same duct or bundle them
together.

• Do not share the power supply for the counter input/external I/O of a High-speed Counter Unit with
power supply for another Unit.
The counter input/external input power supply is connected to the I/O power supply terminals on the
other NX Units in the CPU Rack or Slave Terminal through the NX bus connectors. If a CPU Rack or
Slave Terminal contains one or more High-speed Counter Units together with one or more other
Units, use an Additional I/O Power Supply Unit to separate the I/O power supply.

I/O power 
supply

I/O power 
supply

High-speed Counter 
Units

Other I/O 
Units

Additional I/O 
Power 
Supply Unit

The I/O power supply terminals are 
internally connected in the NX Units. You 
can use an Additional I/O Power Supply 
Unit to separate the I/O power supply.

Other I/O signals
(Relays, lamps, etc.)

Counter inputs/External input signals
(Encoders, sensors, etc.)

• For line receiver input type Counter Input A-phase/B-phase/Z-phase wiring, use a twisted-pair
shielded cable.

• For Counter Input A-phase/B-phase/Z-phase wiring, use a shielded cable with a ground of 100 Ω or
less for the shield.

• For external output, always install a surge absorber on an inductive load (relay or solenoid).
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Surge absorber

DC Relays AC Relays

Diode for 

absorbing 

surge

Solenoids

Surge absorber

(Example: Okaya Electric Industries CR-50500)

+

−

DC
RY RY

AC

SOL

Additional Information

• Place the diode for absorbing surge or surge absorber next to the relay. Use a diode for ab-
sorbing surge that can withstand at least 5 times the circuit voltage.

• Noise on the power supply line may affect operation if you also use the same power supply to
power an electrical welder or electric discharge machine, or if there is any source of high-fre-
quency noise nearby. In this case, insert a noise filter into the power supply input section.

• Ground to 100 Ω or less and use as thick a wire as possible, larger than 1.25 mm2.
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4-5-2 Precautions When Connecting a Two-wire DC Sensor
When a two-wire sensor is used with the external inputs of the High-speed Counter Units, check that
the following conditions are met. Failure to meet these conditions may result in operating errors.

Relation between ON Voltage at External Inputs and Sensor Resid-
ual Voltage

The external inputs of the High-speed Counter Units can detect sensor output ON only when the fol-
lowing conditions are satisfied:

VON ≤ VCC - VR

The voltages related to the conditions for NPN type sensors are shown in the figure below.

I*

IOG

IOV

IOG

V
R

Two-wire sensor

Unit that can supply I/O power 
to the NX bus

High-speed Counter Unit

V
CC

V
ON

The voltages related to the conditions for PNP type sensors are shown in the figure below.

IOG

IOV

IOV

I*

Two-wire sensor

V
R High-speed Counter Unit

Unit that can supply I/O power 
to the NX bus

V
CC

V
ON

VCC: Power supply voltage

VR: Sensor's output residual voltage

VON: ON voltage at external input of the High-speed Counter Unit
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Relation between Input Current at External Input Terminals and
Sensor Control Output (Load Current)

The trigger inputs of the High-speed Counter Units can detect sensor output ON only when the follow-
ing conditions are satisfied:

IOUT (min) ≤ Iin ≤ IOUT (max)

IOUT (min): Minimum value of load current

IOUT (max): Maximum value of load current

Use the following equation to calculate the input current:

Iin = ION

Note At the external input terminals of the High-speed Counter Units, the input current does not increase linearly
for the input voltage. If you gradually raise the input voltage and once the input current reaches ION, the in-
put current does not increase any further, and remains roughly constant even when the input voltage is
raised.

When Iin is smaller than IOUT (min), connect a bleeder resistor R. The bleeder resistor constant can be

calculated as follows: Select an appropriate bleeder resistor R so that both equations can be satisfied.

R ≤ (VCC - VR)/(IOUT (min.) - ION)

Rated power W of bleeder resistor ≥ (VCC - VR)2/R × 4 [allowable margin]

The voltages and currents related to the conditions for NPN type sensors are shown in the figure be-
low.

I*

IOG

IOV

IOG

V
R

V
CC

R

I
in

I
OUT

Two-wire sensor

Unit that can supply I/O power 
to the NX bus

High-speed Counter Unit
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The voltages and currents related to the conditions for PNP type sensors are shown in the figure be-
low.

I
OUT

IOG

IOV

IOV

I*

V
R

V
CCR

I
in

Two-wire sensor

High-speed Counter Unit

Unit that can supply I/O power 
to the NX bus

VCC: Power supply voltage

VR: Sensor's output residual voltage

IOUT: Sensor control output (load current)

ION: Input current at external input terminal of the High-speed Counter Unit (Input current when the

rated voltage is applied)
R: Bleeder resistor
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Relation between OFF Current at External Inputs and Sensor Leak-
age Current

The external inputs of the High-speed Counter Units can detect sensor output OFF only when the fol-
lowing conditions are satisfied:

IOFF ≤ Ileak

When Ileak is greater than IOFF, connect a bleeder resistor R.

Use the following equation to calculate the bleeder resistance constant.

R ≤ (VOFF/IOFF) × VOFF/(Ileak × (VOFF/IOFF) - VOFF)

Use the following equation to calculate the rated power of a bleeder resistor.

Rated power W of bleeder resistor ≥ (VCC - VR)2/R × 4 [allowable margin]

The voltages and currents related to the conditions for NPN type sensors are shown in the figure be-
low.

I*

IOG

IOV

IOG

V
R

V
CC

R

I
OFF

I
leak

Two-wire sensor

High-speed Counter Unit

Unit that can supply I/O power 
to the NX bus

The voltages and currents related to the conditions for PNP type sensors are shown in the figure be-
low.

I
leak

IOG

IOV

IOV

I*

V
R

V
CCR

I
OFF

Two-wire sensor

High-speed Counter Unit

Unit that can supply I/O power 
to the NX bus

VCC: Power supply voltage

VR: Sensor's output residual voltage
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VOFF: OFF voltage at external input of the High-speed Counter Unit

Ileak: Sensor leakage current

R: Bleeder resistor
IOFF: OFF current at external input of the High-speed Counter Unit

Precautions on Sensor Inrush Current
An incorrect input may occur due to sensor inrush current if a sensor is turned ON after the High-
speed Counter Unit has started up to the point where inputs are possible.
Determine the time required for sensor operation to stabilize after the sensor is turned ON, and take
appropriate measures, such as inserting an ON delay into the user program after turning ON the sen-
sor.

A programming example is shown below.

The sensor's power supply voltage is used as the input bit to Sensor_power.
A 100-ms timer delay (the time required for an OMRON Proximity Sensor to stabilize) is created in the
user program.
After the timer changes to TRUE, input bit X causes the output Output to change to TRUE after the
input of the sensor changes to TRUE.

TON 

T#100ms 

X Output Sensor_power
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5
I/O Refreshing

This section describes the types and functions of I/O refreshing for the High-speed
Counter Units.

5-1 I/O Refreshing................................................................................................. 5-2
5-1-1 I/O Refreshing from CPU Units to NX Units .................................................... 5-2
5-1-2 I/O Refreshing from CPU Units or Industrial PCs to Slave Terminal ............... 5-3
5-1-3 Calculating the I/O Response Times of NX Units............................................ 5-5

5-2 I/O Refreshing Methods................................................................................. 5-6
5-2-1 Types of I/O Refreshing Methods.................................................................... 5-6
5-2-2 Setting the I/O Refreshing Methods ................................................................ 5-8
5-2-3 Restrictions in Refresh Cycles ........................................................................ 5-9
5-2-4 Operation of Free-Run Refreshing .................................................................. 5-9
5-2-5 Operation of Synchronous I/O Refreshing .................................................... 5-10
5-2-6 Operation of Task Period Prioritized Refreshing ........................................... 5-15
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5-1 I/O Refreshing
This section describes I/O refreshing for NX Units.

5-1-1 I/O Refreshing from CPU Units to NX Units
An NX-series CPU Unit cyclically performs I/O refreshing with the NX Units.

The following period and two cycles affect operation of the I/O refreshing between the CPU Unit and
the NX Units.
a. Primary period in CPU Unit
b. Refresh cycle of the NX bus
c. Refresh cycle of each NX Unit

CPU Unit

(b) Refresh cycle of the NX bus

NX UnitNX Unit

(c) Refresh cycle of each NX Unit

NX Unit

(a) Primary 

period in CPU 

Unit

Data exchange between 

the user program and I/O Units

The following operation occurs.
• The refresh cycle of the NX bus in item (b) is automatically synchronized with the primary period of

the CPU Unit in item (a).
• The refresh cycle of each NX Unit in item (c) depends on the I/O refreshing method which is given

below.

Refer to the NJ/NX-series CPU Unit Software User's Manual (Cat. No. W501) for detailed information
on I/O refreshing between the CPU Unit and the NX Units.
Refer to 5-1-3 Calculating the I/O Response Times of NX Units on page 5-5 for the I/O response
times of NX Units in the CPU Rack of the CPU Unit.
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5-1-2 I/O Refreshing from CPU Units or Industrial PCs to Slave Termi-
nal

The CPU Unit or the Industrial PC cyclically performs I/O refreshing with the Slave Terminal through
the Communications Master Unit and the Communications Coupler Unit.

The following four cycles affect operation of the I/O refreshing between the NX Unit on a Slave Termi-
nal and the CPU Unit or Industrial PC.
a. Cycle time of the CPU Unit or Industrial PC
b. Communications cycle of the host network
c. Refresh cycle of the NX bus
d. Refresh cycle of each NX Unit

Data exchange between the 

user program and I/O Units

Communications Master Unit

CPU Unit or

Industrial PC

(a) Cycle
      time

(b) Communications cycle of the host network

(c) Refresh cycle of the NX bus

Communi-
cations 
Coupler 
Unit

NX UnitNX UnitNX Unit

Communications path

Other communications 
slaves

(d) Refresh cycle of each NX Unit

Slave Terminal

The cycle time of the CPU Unit or Industrial PC and communications cycle of the host network and the
I/O refresh cycle of the NX bus are determined by the CPU Unit or Industrial PC types and the com-
munications types.
The following explains operations when the built-in EtherCAT port on the NJ/NX-series CPU Unit or
NY-series Industrial PC is used for communications with an EtherCAT Slave Terminal, with symbols in
the figure.

Refer to the user’s manual for the connected Communications Coupler Unit for details on the opera-
tion of I/O refreshing on Slave Terminals other than EtherCAT Slave Terminals.
Refer to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519) for detailed information
on I/O refreshing between the built-in EtherCAT port and EtherCAT Slave Terminals.
In addition, refer to 5-1-3 Calculating the I/O Response Times of NX Units on page 5-5 for the I/O
response time of NX Units on Slave Terminals.
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Operation of I/O Refreshing with NX-series CPU Units
The following shows the operation of I/O refreshing when the built-in EtherCAT port on the NX-series
CPU Unit is used for communications with an EtherCAT Slave Terminal.
• The process data communications cycle in item (b) and the refresh cycle of the NX bus in item (c)

are automatically synchronized with the primary period or the task period of the priority-5 periodic

task of the CPU Unit in item (a). *1

• The refresh cycle of each NX Unit in item (d) depends on the I/O refreshing method which is given
below.

*1. This applies when the distributed clock is enabled in the EtherCAT Coupler Unit.

The priority-5 periodic tasks must be supported by the connected CPU Unit model. Refer to descrip-
tions of designing tasks in the NJ/NX-series CPU Unit Software User's Manual (Cat. No. W501) for
information on the periodic tasks supported by each NX-series CPU Unit model.

Operation of I/O Refreshing with NJ-series CPU Units or NY-series
Industrial PCs

The following shows the operation of I/O refreshing when the built-in EtherCAT port on the NJ-series
CPU Unit or NY-series Industrial PC is used for communications with an EtherCAT Slave Terminal.
• The process data communications cycle in item (b) and the refresh cycle of the NX bus in item (c)

are automatically synchronized with the primary period of the CPU Unit or Industrial PC in item (a).
*1

• The refresh cycle of each NX Unit in item (d) depends on the I/O refreshing method which is given
below.

*1. This applies when the distributed clock is enabled in the EtherCAT Coupler Unit.
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5-1-3 Calculating the I/O Response Times of NX Units
Depending on where the NX Unit is connected, refer to the following manuals to calculate the I/O re-
sponse times of an NX Unit.

Connected to a CPU Unit
Manual for reference Description

Software user’s manual for the connected
CPU Unit

The method for calculating the I/O response times of NX Units in
the CPU Rack with a CPU Unit is described.

NX-series Data Reference Manual The NX Unit parameter values used for calculating the I/O re-
sponse times of NX Units are described.

Connected to a Communications Coupler Unit
Manual for reference Description

User’s manual for the connected Commu-
nications Coupler Unit

The method for calculating the I/O response times of NX Units on
Slave Terminals is described.

NX-series Data Reference Manual The NX Unit parameter values used for calculating the I/O re-
sponse times of NX Units are described.
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5-2 I/O Refreshing Methods
This section describes I/O refreshing for the High-speed Counter Units.

5-2-1 Types of I/O Refreshing Methods

Methods of I/O Refreshing between the CPU Unit and NX Units
The I/O refreshing methods that you can use between the CPU Unit and the NX Units depend on the
connected CPU Unit.
Refer to the software user’s manual for the connected CPU Unit for information on the I/O refreshing
methods that you can use between the CPU Unit and the NX Units.

As an example, the I/O refreshing methods that you can use between the NX-series NX1P2 CPU Unit
and the NX Units are shown below.

For the High-speed Counter Unit, synchronous I/O refreshing is always used.

I/O refreshing method *1 Outline of operation

Synchronous I/O refreshing With this I/O refreshing method, the timing to read inputs or to refresh out-
puts is synchronized on a fixed interval between more than one NX Unit
connected to a CPU Unit.

*1. Task period prioritized refreshing cannot be used for the NX1P2 CPU Unit.

Since the NX1P2 CPU Unit can execute all the above I/O refreshing methods at the same time, you
can use NX Units with different I/O refreshing methods together.

5 I/O Refreshing
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Methods of I/O Refreshing between the Communications Coupler
Unit and NX Units

The I/O refreshing methods that you can use between the Communications Coupler Unit and the NX
Units depend on the Communications Coupler Unit that is used.
Refer to the user’s manual for the connected Communications Coupler Unit for information on the I/O
refreshing methods that you can use between the Communications Coupler Unit and the NX Units.

As an example, when an EtherCAT Coupler Unit is connected to the built-in EtherCAT port on an
NJ/NX-series CPU Unit or NY-series Industrial PC, the I/O refreshing methods that you can use be-
tween the EtherCAT Coupler Unit and the NX Units are shown below.

I/O refreshing method Outline of operation
Free-Run refreshing With this I/O refreshing method, the refresh cycle of the NX bus and the I/O

refresh cycles of the NX Units are asynchronous.
Synchronous I/O refreshing With this I/O refreshing method, the timing to read inputs or to refresh out-

puts is synchronous on a fixed interval between more than one NX Unit on
more than one Slave Terminal.

Task period prioritized refreshing
*1

With this I/O refreshing method, shortening the task period is given priority
over synchronizing the I/O timing with other NX Units. With this I/O refresh-
ing method, the timing of I/O is not consistent with the timing of I/O for NX
Units that use synchronous I/O refreshing.

*1. An NX-ECC203 EtherCAT Coupler Unit is required to use task period prioritized refreshing.

Since the EtherCAT Coupler Unit can execute all I/O refreshing methods at the same time, you can
use NX Units with different I/O refreshing methods together in the EtherCAT Slave Terminal.

Additional Information

The EtherCAT Slave Terminals with enabled distributed clocks and all EtherCAT slaves that
support DC synchronization execute I/O processing based on Sync0, which is shared on the
EtherCAT network. However, because the specifications and performance for the timing to read
inputs or to refresh outputs for EtherCAT slaves and NX Units are different, the timing to read
inputs or to refresh outputs is not simultaneous.
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5-2-2 Setting the I/O Refreshing Methods

Setting Methods between the CPU Unit and the NX Units
How to set an I/O refreshing method between the CPU Unit and the NX Units is determined by the
connected CPU Unit.
Refer to descriptions of I/O refreshing methods in the software user’s manual for the connected CPU
Unit for information on the setting method for I/O refreshing between the CPU Unit and the NX Units.

An example of the setting operation for the NX-series NX102 CPU Unit is shown below.
For the NX102 CPU Unit, no setting operation is required, and the method is determined according to
the following table.

NX Units that
support only
Free-Run re-

freshing

NX Units that sup-
port only syn-

chronous I/O re-
freshing

NX Units that sup-
port both Free-Run
refreshing and syn-

chronous I/O re-
freshing

NX Units that support
Free-Run refreshing, syn-
chronous I/O refreshing,
and task period priori-

tized refreshing

NX Units that
support only

time stamp re-
freshing*1

Free-Run re-
freshing

Synchronous I/O refreshing Time stamp re-
freshing

*1. Two types of time stamp refreshing are available: one is input refreshing with input changed time and the oth-
er is output refreshing with specified time stamp.

Because the High-speed Counter Units are "NX Units that support Free-Run refreshing, synchronous
I/O refreshing, and task period prioritized refreshing", so they operate using synchronous I/O refresh-
ing.

Setting Methods between the Communications Coupler Unit and
the NX Units

How to set an I/O refreshing method between the Communications Coupler Unit and the NX Units is
determined by the connected Communications Coupler Unit.
Refer to the user’s manual for the connected Communications Coupler Unit for information on how to
set an I/O refreshing method between the Communications Coupler Unit and the NX Units.

An example when the EtherCAT Coupler Unit is connected to the built-in EtherCAT port on an NJ/NX-
series CPU Unit or NY-series Industrial PC is shown below.
The I/O refreshing method between the EtherCAT Coupler Unit and each NX Unit depends on whether
the DC is enabled in the EtherCAT Coupler Unit.

DC enable setting in the EtherCAT Coupler Unit High-speed Counter Unit
Enabled (DC for synchronization) Synchronous I/O refreshing
Enabled (DC with priority in cycle time) Task period prioritized refreshing *1

Disabled (FreeRun) Free-Run refreshing

*1. A High-speed Counter Unit and an NX-ECC203 EtherCAT Coupler Unit are required to use task period priori-
tized refreshing.
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5-2-3 Restrictions in Refresh Cycles
The following table lists the restrictions in the refresh cycles for Free-Run refreshing, synchronous I/O
refreshing, and task period prioritized refreshing for the High-speed Counter Units.

I/O refreshing method Refresh cycle
Free-Run Refreshing 250 μs fixed

Synchronous I/O refreshing*1 250 μs to 10 ms*2

Task period prioritized refreshing*1*3 250 μs to 10 ms

*1. The refresh cycle depends on the specifications of the EtherCAT master and EtherCAT Coupler Unit. It also
depends on the Unit configuration.

*2. When it is combined with the NX-ECC201, NX-ECC202, or NX-ECC203, the refresh cycle is 500 μs to 4 ms.
*3. A High-speed Counter Units and an NX-ECC203 EtherCAT Coupler Unit are required.

Precautions for Correct Use

If you use synchronous I/O refreshing or task period prioritized refreshing, set the task periods
of the periodic tasks as follows.
• Less than or equal to the refresh cycle of the High-speed Counter Units
• A value longer than the NX bus refresh cycle that is automatically calculated by the Support

Software
Also refer to the user's manual for the connected CPU Unit or EtherCAT Coupler Unit for infor-
mation on setting the task periods of periodic tasks.

5-2-4 Operation of Free-Run Refreshing
With Free-Run refreshing, the NX bus refresh cycle and the NX Unit I/O refresh cycle operate asyn-
chronously. For High-speed Counter Units, this is the refreshing method for when connected with a
Slave Terminal.

Free-Run refreshing for a High-speed Counter Unit operates as follows:
• The Communications Coupler Unit performs I/O refreshing for NX Units. (Refer to (a) in the figure

below.)
• The High-speed Counter Unit is not synchronized with NX bus I/O refreshing; it refreshes inputs at a

250 µs cycle. The Communications Coupler Unit reads the most recent input values when I/O re-
freshing. (Refer to (b) and (c) in the figure below.)

• The High-speed Counter Unit reads the most recent output value at a 250 µs cycle, without synchro-
nizing the updated output values on the I/O refresh timing with the NX bus I/O refresh timing. (Refer
to (b) and (c) in the figure below.)

• When the I/O is refreshed, the Communications Coupler Unit reads the most recent input values
and the NX Units control the outputs with the most recent output values. (Refer to (c) and (d) in the
figure below.)

• Within the same Slave Terminal, the timing of reading inputs and updating outputs is not the same
for all of the NX Units. (Refer to (e) in the figure below.)

• The I/O refreshing interval changes according to the processing conditions of the Communications
Coupler Unit and host communications master. Therefore, the interval of the timing to read inputs or
to refresh outputs for NX Unit is not always the same. (Refer to (f) in the figure below.)
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High-speed 
Counter Unit A 

High-speed 
Counter Unit B 

IN Data

OUT Data

IN Data

OUT Data

Output values   that are refreshed 
at the output refresh timing(d) Output refresh timing

I/O refreshing on NX bus

Input refreshing Output refreshing

(a) I/O refreshing for NX Units (f) The interval for reading inputs is not constant.

(c) Conversion cycle: 250 μs 

(c) Conversion cycle: 250 μs 

(c) Conversion cycle: 250 μs 

(c) Conversion cycle: 250 μs 

The inputs are not read at the same time, and the outputs are 
not refreshed at the same time, for all of the Units.

(e) 

Input values that are read at the 
timing of reading inputs

(b) Input read 
timing

5-2-5 Operation of Synchronous I/O Refreshing
Synchronous I/O refreshing is the following I/O refreshing method. For High-speed Counter Units, this
is the refreshing method for when they are connected to a CPU Unit or in an EtherCAT Slave Terminal.
• The timing to read inputs or to refresh outputs between more than one NX Unit connected to a CPU

Unit is synchronized and the interval is fixed.
• The timing to read inputs or to refresh outputs between more than one NX Unit on more than one

Slave Terminal is synchronized and the interval is fixed.
This section describes the operations of synchronous input refreshing and synchronous output re-
freshing.

Operation of Synchronous Input Refreshing

 CPU Unit operation
This section describes the operation for synchronous input refreshing methods between the NX-
series CPU Unit and NX Units.
• All of the NX Units that are connected to a CPU Unit and that operate with synchronous input

refreshing read inputs at a fixed interval based on the synchronization timing. (Refer to (a) in the
figure below.)

• The CPU Unit reads the values that are read by the Units on the input read timing during the next
I/O refresh. (Refer to (b) in the figure below.)
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• The I/O refreshing interval changes according to the processing conditions of the CPU Unit (refer
to (c) in the figure below), so the input read timing interval is constant. (Refer to (d) and (e) in the
figure below.)

• The timing of reading inputs, the synchronization timing, and the maximum NX bus I/O refresh
cycle are automatically calculated by the Sysmac Studio according to the input refresh cycles of
the NX Units on the CPU Unit when the CPU Unit is configured and set up.

   

Input refreshing 

Output refreshing

(b) During I/O refreshing, the CPU Unit 
reads the data that was read by the Unit.

(c) Interval of I/O refreshing is 
not constant. 

I/O refreshing
on NX bus 

Synchronization
timing

Unit A

Unit B

High-speed 
Counter Unit

The Support Software automatically 
calculates the offset between the 
synchronization timing and the 
timing to read inputs. 

Constant Constant (e) Constant

Not constant

Constant Constant 

Synchronization
timing

(d) Synchronization interval is constant. 

(a) All Input Units that operate with synchronous input refreshing read their inputs at the same time. 

Synchronization
timing

 Slave Terminal Operation
This section describes the synchronous input refreshing method for EtherCAT Slave Terminals con-
nected to built-in EtherCAT ports.
• The NX Units that operate with synchronous input refreshing in a Slave Terminal read inputs at a

fixed interval based on Sync0. (Refer to (a) in the figure below.)
Refer to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519) for information on
the Slave Terminals that operate with the same timing when more than one Slave Terminal is
placed on the same EtherCAT network.

• The Communications Coupler Unit reads the values that are read by the Units on the input read
timing during the next I/O refresh. (Refer to (b) in the figure below.)
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• The I/O refreshing interval changes according to the processing conditions of the Communica-
tions Coupler Unit and host communications master (refer to (c) in the figure below), so the input
read timing interval is constant. (Refer to (d) and (e) in the figure below.)

• The timing of reading inputs, Sync0, and the maximum NX bus I/O refresh cycle for multiple
Slave Terminals are automatically calculated by the Sysmac Studio according to the input refresh
cycles of the NX Units in the Slave Terminals when the Slave Terminals are configured and set
up.

   

Input refreshing

Output refreshing

(b) During I/O refreshing, the 
Communications Coupler Unit reads the 
data that was read by the Units.

(c) The I/O refresh interval is 
not constant.

I/O refreshing 
on NX bus

Sync0

Unit A

Unit B

High-speed 
Counter Unit

The Support Software automatically 
calculates the offset between 
Sync0 and the output refresh timing.

Constant Constant (e) Constant

Not constant

ConstantConstant

Sync0

(d) The Sync0 interval is constant.

(a) All Input Units that support synchronous input refreshing read their inputs simultaneously.

Sync0 

Precautions for Correct Use

The NX bus refresh cycle is automatically set to agree with the task period of the primary period
task or priority-5 periodic task, but the task period is not set automatically. Set the task period to
a value that is greater than the refresh cycle of the NX bus that is calculated by the Sysmac
Studio. Refer to the software user's manual for the connected CPU Unit or to the user’s manual
for the connected EtherCAT Coupler Unit for details on setting the task period for periodic tasks.
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Operation of Synchronous Output Refreshing

 CPU Unit operation
This section describes the operation for synchronous output refreshing methods between the NX-
series CPU Unit and the NX Units.
• All the NX Units that are connected to a CPU Unit and that operate with synchronous output re-

freshing refresh their outputs at a fixed interval based on the synchronization timing. (Refer to (a)
in the figure below.)

• The CPU Unit refreshes the values of the outputs during I/O refreshing. (Refer to (b) in the figure
below.)

• The I/O refreshing interval changes according to the processing conditions of the CPU Unit (refer
to (c) in the figure below), so the output refresh interval is constant. (Refer to (d) and (e) in the
figure below.)

• The timing of refreshing outputs, the synchronization timing, and the maximum NX bus I/O re-
fresh cycle are automatically calculated by the Sysmac Studio according to the output refresh cy-
cles of the NX Units on the CPU Unit when the CPU Unit is configured and set up.

Synchronization timing Synchronization timing Synchronization timing

ConstantConstant

(c) The I/O refresh interval 
     is not constant.

Unit A

Unit B

High-speed 

Counter Unit

Not constant

(d) The synchronization
      interval is constant.

(e) ConstantConstantConstant

(b) The CPU Unit refreshes the values of the outputs during I/O refreshing.

Wait time

Wait time

Wait time

I/O refreshing 
on NX bus

Input refreshing

Output refreshing

Output status is finalized.

(a)  All Output Units that operate with 
synchronous output refreshing refresh 
their outputs at the same time.

The Sysmac Studio automatically calculates the 
offset between the synchronization timing and the 
output refresh timing.

 Slave Terminal Operation
This section describes the synchronous output refreshing method for EtherCAT Slave Terminals
connected to built-in EtherCAT ports.
• The NX Units that operate with synchronous output refreshing in a Slave Terminal refresh their

outputs at a fixed interval based on Sync0. (Refer to (a) in the figure below.)
Refer to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519) for information on
the Slave Terminals that operate with the same timing when more than one Slave Terminal is
placed on the same EtherCAT network.
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• The Communications Coupler Unit refreshes the values of the output during I/O refreshing. (Re-
fer to (b) in the figure below.)

• The I/O refreshing interval changes according to the processing conditions of the Communica-
tions Coupler Unit and host communications master (refer to (c) in the figure below), so the out-
put refresh interval is constant. (Refer to (d) and (e) in the figure below.)

• The timing of refreshing outputs, Sync0, and the maximum NX bus I/O refresh cycle of the Slave
Terminals are automatically calculated by the Sysmac Studio according to the output refresh cy-
cle of the NX Units in the Slave Terminals when the Slave Terminals are configured and set up.

The Sysmac Studio automatically calculates the offset 
between Sync0 and the output refresh timing.

ConstantConstant

(c) The I/O refresh interval 
is not constant.

Unit A

Unit B

High-speed 

Counter Unit

Not constant

(d) The Sync0 interval is constant.

(e) ConstantConstantConstant

(b) The Communications Coupler Unit refreshes 
the values of the output during I/O refreshing.

Wait time

Wait time

I/O refreshing on 
NX bus

Sync0 Sync0 Sync0

Wait time

Input refreshing

Output refreshing

(a) All Output Units that operate with synchronous output 
refreshing refresh their outputs at the same time.

Output status is finalized.

Precautions for Correct Use

The NX bus refresh cycle is automatically set to agree with the task period of the primary period
task or priority-5 periodic task, but the task period is not set automatically. Set the task period to
a value that is greater than the refresh cycle of the NX bus that is calculated by the Sysmac
Studio. Refer to the software user's manual for the connected CPU Unit or to the user’s manual
for the connected EtherCAT Coupler Unit for details on setting the task period for periodic tasks.

Additional Information

Refer to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519) for details on the
operation of I/O refreshing with connections that do not use the built-in EtherCAT port on the
NJ/NX-series CPU Unit or NY-series Industrial PC.
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5-2-6 Operation of Task Period Prioritized Refreshing
With task period prioritized refreshing, shortening the task period is given priority over synchronizing
the I/O timing with other NX Units that use synchronous I/O refreshing. High-speed Counter Units op-
erate with input prioritized refreshing.
This section describes the operations of input prioritized refreshing.

 Operation of Input Prioritized Refreshing
• The Communications Coupler Unit performs I/O processing so that the input values of NX Units

are read during the next I/O refresh. (Refer to (a) in the figure below.)
• The I/O refreshing interval changes according to the processing conditions of the Communica-

tions Coupler Unit and host communications master (refer to (c) in the figure below), so the in-
puts are read at the next I/O refresh. (Refer to (b) in the figure below.)

• Because input processing is given priority, output processing is performed after input processing
is completed. (Refer to (d) in the figure below.)

Sync0 Sync0 Sync0

ConstantConstant

Constant Constant

(c) The I/O refresh interval is not constant.

Not constant

I/O refreshing on NX bus

The Sync0 interval is constant.

Constant

The Sysmac Studio 

automatically calculates the 

offset between Sync0 and 

the input read timing.

Unit A with synchronous 
I/O refreshing

Unit B with synchronous 
I/O refreshing

High-speed Counter Unit *1

Unit C with task period 
prioritized refreshing 
(input prioritized) *1

Output value

Output value Output value

Output value

Input status is 
finalized.

(d) The data is output after input 
processing is completed.

(a) Reading inputs is given priority.

(b) During I/O refreshing, the 
Communications Coupler Unit reads 
the data that was read by the Units.

Output refreshing

Input refreshing

*1. The timing of I/O is given as an example. The actual timing will vary.

Additional Information

Refer to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519) for details on the
operation of I/O refreshing with connections that do not use the built-in EtherCAT port on the
NJ/NX-series CPU Unit or NY-series Industrial PC.
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6
I/O Data and List of Settings

This section describes the I/O data specifications and settings for High-speed Counter
Units.
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6-1 Specifications of I/O Data
This section describes the I/O data for High-speed Counter Units.

6-1-1 Data Items for Allocation to I/O
An NX-series CPU Unit cyclically performs I/O refreshing with the NX Units.
A total of 6 I/O entry mappings, 3 for input and 3 for output, can be allocated to the High-speed Coun-
ter Unit I/O allocation settings.
The I/O entries for the High-speed Counter Unit are assigned to the I/O entry mappings. An I/O entry
means the I/O data described in this section. An I/O entry mapping means a collection of I/O entries.

I/O entry mappings in the High-speed Counter Unit always have a fixed allocation to the Data Set 1 in
use. Also, when setting to 6ch mode, be sure to allocate Data Set 2 in addition to Data Set 1.
Data Set 3 can be arbitrarily added or deleted. Allocate the I/O entry according to the function in use.
Refer to the user’s manual for the connected CPU Unit or Communications Coupler Unit for informa-
tion on how to add or delete I/O entries to/from I/O entry mapping.

The I/O entry mappings in the High-speed Counter Unit are described in the following table.

Allocatable I/O Data
This section describes the allocatable I/O data.

 Input Data Set 1
I/O data which can be allocated to Input Data Set 1 is displayed below. Input Data Set 1 has a fixed
allocation and cannot be deleted.

Data Name Function Data type Default val-
ue I/O Port Name Index

(hex)

Subin-
dex

(hex)
Ch1 Counter
Status*1

Aggregated counter
status data for Ch1.

DWORD 00000000
hex

Ch1 Counter
Status

6000 01

Ch2 Counter
Status*1

Aggregated counter
status data for Ch2.

DWORD 00000000
hex

Ch2 Counter
Status

02

Ch1 Present
Counter Value

Present counter value
for Ch1.

DINT 0 Ch1 Present
Counter Value

6002 01

Ch2 Present
Counter Value

Present counter value
for Ch2.

DINT 0 Ch2 Present
Counter Value

02

*1. Refer to 6-1-2 Aggregated Data Details on page 6-11 for detailed data.
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 Input Data Set 2
I/O data which can be allocated to Input Data Set 2 is displayed below. When setting to 6ch mode,
be sure to allocate Input Data Set 2 in addition to Input Data Set 1. When Input Data2 is allocated,
the following 8 I/O data can be allocated as a batch. It is not possible to allocate only part of the I/O
data.

Data Name Function Data
type

Default
value I/O Port Name Index

(hex)

Subin-
dex

(hex)
Ch3 Counter Sta-
tus*1

Aggregated counter sta-
tus data for Ch3.

WORD 0000
hex

Ch3 Counter Sta-
tus

6000 03

Ch4 Counter Sta-
tus*1

Aggregated counter sta-
tus data for Ch4.

WORD 0000
hex

Ch4 Counter Sta-
tus

04

Ch5 Counter Sta-
tus*1

Aggregated counter sta-
tus data for Ch5.

WORD 0000
hex

Ch5 Counter Sta-
tus

05

Ch6 Counter Sta-
tus*1

Aggregated counter sta-
tus data for Ch6.

WORD 0000
hex

Ch6 Counter Sta-
tus

06

Ch3 Present
Counter Value

Present counter value for
Ch3.

DINT 0 Ch3 Present
Counter Value

6002 03

Ch4 Present
Counter Value

Present counter value for
Ch4.

DINT 0 Ch4 Present
Counter Value

04

Ch5 Present
Counter Value

Present counter value for
Ch5.

DINT 0 Ch5 Present
Counter Value

05

Ch6 Present
Counter Value

Present counter value for
Ch6.

DINT 0 Ch6 Present
Counter Value

06

*1. Refer to 6-1-2 Aggregated Data Details on page 6-11 for detailed data.
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 Input Data Set 3
Input Data Set 3 can be arbitrarily added or deleted. Allocate the I/O entry according to the function
in use.

Data Name Function Data
type

De-
fault
value

I/O Port Name Index
(hex)

Subin-
dex

(hex)
Ch1 Latch1 Count
Data

Count data when Ch1 latch1
is complete.

DINT 0 Ch1 Latch1 Count
Data

6004 01

Ch2 Latch1 Count
Data

Count data when Ch2 latch1
is complete.

DINT 0 Ch2 Latch1 Count
Data

02

Ch3 Latch1 Count
Data

Count data when Ch3 latch1
is complete.

DINT 0 Ch3 Latch1 Count
Data

03

Ch4 Latch1 Count
Data

Count data when Ch4 latch1
is complete.

DINT 0 Ch4 Latch1 Count
Data

04

Ch5 Latch1 Count
Data

Count data when Ch5 latch1
is complete.

DINT 0 Ch5 Latch1 Count
Data

05

Ch6 Latch1 Count
Data

Count data when Ch6 latch1
is complete.

DINT 0 Ch6 Latch1 Count
Data

06

Ch1 Latch2 Count
Data

Count data when Ch1 latch2
is complete.

DINT 0 Ch1 Latch2 Count
Data

6005 01

Ch2 Latch2 Count
Data

Count data when Ch2 latch2
is complete.

DINT 0 Ch2 Latch2 Count
Data

02

Ch1 Counter Log
Status*1

Aggregated counter log sta-
tus data for Ch1.

WORD 0000
hex

Ch1 Counter Log
Status

6006 01

Ch1 Counter Log
Valid Data Num-
ber

Counter log valid data num-
ber for Ch1. The range is
from 0 to 16.

UINT 0 Ch1 Counter Log
Valid Data Num-
ber

6007 01

Ch1 Counter Log
Data1

Counter log data1 for Ch1. DINT 0 Ch1 Counter Log
Data1

6008 01

Ch1 Counter Log
Data2

Counter log data2 for Ch1. DINT 0 Ch1 Counter Log
Data2

02

Ch1 Counter Log
Data3

Counter log data3 for Ch1. DINT 0 Ch1 Counter Log
Data3

03

Ch1 Counter Log
Data4

Counter log data4 for Ch1. DINT 0 Ch1 Counter Log
Data4

04

Ch1 Counter Log
Data5

Counter log data5 for Ch1. DINT 0 Ch1 Counter Log
Data5

05

Ch1 Counter Log
Data6

Counter log data6 for Ch1. DINT 0 Ch1 Counter Log
Data6

06

Ch1 Counter Log
Data7

Counter log data7 for Ch1. DINT 0 Ch1 Counter Log
Data7

07

Ch1 Counter Log
Data8

Counter log data8 for Ch1. DINT 0 Ch1 Counter Log
Data8

08

Ch1 Counter Log
Data9

Counter log data9 for Ch1. DINT 0 Ch1 Counter Log
Data9

09

Ch1 Counter Log
Data10

Counter log data10 for Ch1. DINT 0 Ch1 Counter Log
Data10

0A
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Data Name Function Data
type

De-
fault
value

I/O Port Name Index
(hex)

Subin-
dex

(hex)
Ch1 Counter Log
Data11

Counter log data11 for Ch1. DINT 0 Ch1 Counter Log
Data11

6008 0B

Ch1 Counter Log
Data12

Counter log data12 for Ch1. DINT 0 Ch1 Counter Log
Data12

0C

Ch1 Counter Log
Data13

Counter log data13 for Ch1. DINT 0 Ch1 Counter Log
Data13

0D

Ch1 Counter Log
Data14

Counter log data14 for Ch1. DINT 0 Ch1 Counter Log
Data14

0E

Ch1 Counter Log
Data15

Counter log data15 for Ch1. DINT 0 Ch1 Counter Log
Data15

0F

Ch1 Counter Log
Data16

Counter log data16 for Ch1. DINT 0 Ch1 Counter Log
Data16

10

Ch1 Pulse Rate Ch1 pulse rate value. DINT 0 Ch1 Pulse Rate 6003 01
Ch2 Pulse Rate Ch2 pulse rate value. DINT 0 Ch2 Pulse Rate 02
Ch3 Pulse Rate Ch3 pulse rate value. DINT 0 Ch3 Pulse Rate 03
Ch4 Pulse Rate Ch4 pulse rate value. DINT 0 Ch4 Pulse Rate 04
Ch5 Pulse Rate Ch5 pulse rate value. DINT 0 Ch5 Pulse Rate 05
Ch6 Pulse Rate Ch6 pulse rate value. DINT 0 Ch6 Pulse Rate 06
Ch1 Pulse Period
Measured Value

Ch1 A-phase pulse period
measured value.

UDINT 0 Ch1 Pulse Period
Measured Value

6009 01

Ch2 Pulse Period
Measured Value

Ch2 A-phase pulse period
measured value.

UDINT 0 Ch2 Pulse Period
Measured Value

02

Ch1 Time Stamp When changed from the
present counter value previ-
ously obtained in Ch1, the
acquired DC time is dis-
played. The unit is ns.

ULINT 0 Ch1 Time Stamp 6018 01

Ch2 Time Stamp When changed from the
present counter value previ-
ously obtained in Ch2, the
acquired DC time is dis-
played. The unit is ns.

ULINT 0 Ch2 Time Stamp 02

External Output
Status*1

Aggregated external input
status data.

WORD 0000
hex

External Input
Status

6014 01

Comparison Set-
ting Status*1

Aggregated comparison set-
ting status data. Used when
writing or reading target
comparison data or range
comparison data.

WORD 0000
hex

Comparison Set-
ting Status

600C 01

Target Value of
Target Compari-
son Read Data

Target value when reading
target comparison data.

DINT 0 Target Value of
Target Compari-
son Read Data

6011 01

Advance Time of
Target Compari-
son Read Data

Time passed when reading
target comparison data. The
unit is μs.

DINT 0 Advance Time of
Target Compari-
son Read Data

6012 01
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Data Name Function Data
type

De-
fault
value

I/O Port Name Index
(hex)

Subin-
dex

(hex)
pCV Crossing
Output Pattern of
Target Compari-
son Read Data*1

Aggregated target compari-
son addition match output
pattern data when reading
target comparison data.

WORD 0000
hex

pCV Crossing
Output Pattern of
Target Compari-
son Read Data

6013 01

mCV Crossing
Output Pattern of
Target Compari-
son Read Data*1

Aggregated target compari-
son subtraction match out-
put pattern data when read-
ing target comparison data.

WORD 0000
hex

mCV Crossing
Output Pattern of
Target Compari-
son Read Data

02

Lower Limit Value
of Range Compar-
ison Read Data

Range comparison lower
limit value when reading
range comparison setting
data.

DINT 0 Lower Limit Value
of Range Compar-
ison Read Data

600D 01

Upper Limit Value
of Range Compar-
ison Read Data*1

Range comparison upper
limit value when reading
range comparison setting
data.

DINT 0 Upper Limit Value
of Range Compar-
ison Read Data

02

Output Pattern of
Range Compari-
son Read Data*1

Aggregated output pattern
data when reading range
comparison setting data.

DINT 0 Output Pattern of
Range Compari-
son Read Data

600F 01

External Output0
PWM Status*1

Aggregated external output0
PWM status data.

WORD 0000
hex

External Output0
PWM Status

6016 01

External Output
Status*1

Aggregated external output
status data.

WORD 0000
hex

External Output
Status

6014 01

*1. Refer to 6-1-2 Aggregated Data Details on page 6-11 for detailed data.
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 Output Data Set 1
I/O data which can be allocated to Output Data Set 1 is displayed below. Output Data Set 1 has a
fixed allocation and cannot be deleted.

Data Name Function Data
type

Default
value I/O Port Name Index

(hex)

Subin-
dex

(hex)
Ch1 Counter Op-
eration Com-
mand*1

Aggregated counter oper-
ation command data for
Ch1.

WORD 0000
hex

Ch1 Counter Op-
eration Com-
mand

7000 01

Ch2 Counter Op-
eration Com-
mand*1

Aggregated counter oper-
ation command data for
Ch2.

WORD 0000
hex

Ch2 Counter Op-
eration Com-
mand

02

External Output
Force ON/OFF
Command

Aggregated external out-
put force ON/OFF opera-
tion command data.

WORD 0000
hex

External Output
Force ON/OFF
Command

701A 01

*1. Refer to 6-1-2 Aggregated Data Details on page 6-11 for detailed data.

 Output Data Set 2
I/O data which can be allocated to Output Data Set 2 is displayed below. When setting to 6ch
mode, be sure to allocate Output Data Set 2 in addition to Output Data Set 1. When Output Data
Set 2 is allocated, the following 4 I/O data can be allocated as a batch. It is not possible to allocate
only part of the I/O data.

Data Name Function Data
type

Default
value I/O Port Name Index

(hex)

Subin-
dex

(hex)
Ch3 Counter Op-
eration Com-
mand*1

Aggregated counter oper-
ation command data for
Ch3.

WORD 0000
hex

Ch3 Counter Op-
eration Com-
mand

7000 03

Ch4 Counter Op-
eration Com-
mand*1

Aggregated counter oper-
ation command data for
Ch4.

WORD 0000
hex

Ch4 Counter Op-
eration Com-
mand

04

Ch5 Counter Op-
eration Com-
mand*1

Aggregated counter oper-
ation command data for
Ch5.

WORD 0000
hex

Ch5 Counter Op-
eration Com-
mand

05

Ch6 Counter Op-
eration Com-
mand*1

Aggregated counter oper-
ation command data for
Ch6.

WORD 0000
hex

Ch6 Counter Op-
eration Com-
mand

06

*1. Refer to 6-1-2 Aggregated Data Details on page 6-11 for detailed data.
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 Output Data Set 3
Output Data Set 3 can be arbitrarily added or deleted. Allocate the I/O entry according to the func-
tion in use.

Data Name Function Data
type

De-
fault
value

I/O Port Name Index
(hex)

Sub-
index
(hex)

Ch1 Preset Com-
mand Value

Preset command value for Ch1. DINT 0 Ch1 Preset
Command Value

7003 01

Ch2 Preset Com-
mand Value

Preset command value for Ch2. DINT 0 Ch2 Preset
Command Value

02

Ch3 Preset Com-
mand Value

Preset command value for Ch3. DINT 0 Ch3 Preset
Command Value

03

Ch4 Preset Com-
mand Value

Preset command value for Ch4. DINT 0 Ch4 Preset
Command Value

04

Ch5 Preset Com-
mand Value

Preset command value for Ch5. DINT 0 Ch5 Preset
Command Value

05

Ch6 Preset Com-
mand Value

Preset command value for Ch6. DINT 0 Ch6 Preset
Command Value

06

Ch1 Counter Log
Operation Com-
mand*1

Aggregated counter log opera-
tion command data for Ch1.

WORD 0000
hex

Ch1 Counter Log
Operation Com-
mand

7001 01

Ch1 Pulse Period
Measurement
Command

Aggregated Pulse Period Meas-
urement Command data for
Ch1.

WORD 0000
hex

Ch1 Pulse Peri-
od Measurement
Command

7008 01

Ch2 Pulse Period
Measurement
Command

Aggregated Pulse Period Meas-
urement Command data for
Ch2.

WORD 0000
hex

Ch2 Pulse Peri-
od Measurement
Command

02

Comparison Set-
ting Command*1

Aggregated comparison setting
command data. Used when writ-
ing or reading target comparison
data or range comparison data.

WORD 0000
hex

Comparison Set-
ting Command

700C 01

Comparison Set-
ting Data Num-
ber*1

Sets comparison data number
when writing or reading target
comparison data or range com-
parison data.
The setting range is from 0 to
31.

UINT 0 Comparison Set-
ting Data Num-
ber

700D 01

Target Value of
Target Compari-
son Write Data

Target value when writing target
comparison data.

DINT 0 Target Value of
Target Compari-
son Write Data

7011 01

Advance Time of
Target Compari-
son Write Data

Time passed when writing target
comparison data. The unit is μs.

UINT 0 Advance Time of
Target Compari-
son Write Data

7012 01

pCV Crossing
Output Pattern of
Target Compari-
son Write Data*1

Aggregated target comparison
addition match output pattern
data when writing target com-
parison data.

WORD 0000
hex

pCV Crossing
Output Pattern of
Target Compari-
son Write Data

7013 01

mCV Crossing
Output Pattern of
Target Compari-
son Write Data*1

Aggregated target match com-
parison subtraction match out-
put pattern data when writing
target comparison data.

WORD 0000
hex

mCV Crossing
Output Pattern of
Target Compari-
son Write Data

02
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Data Name Function Data
type

De-
fault
value

I/O Port Name Index
(hex)

Sub-
index
(hex)

Output Pattern at
Ch1 Counter Re-
set/Preset of Tar-
get Comparison*1

Aggregated Ch1 counter reset/
preset of target comparison out-
put pattern data.

WORD 0000
hex

Output Pattern at
Ch1 Counter Re-
set/Preset of Tar-
get Comparison

701B 01

Output Pattern at
Ch2 Counter Re-
set/Preset of Tar-
get Comparison*1

Aggregated Ch2 counter reset/
preset of target comparison out-
put pattern data.

WORD 0000
hex

Output Pattern at
Ch2 Counter Re-
set/Preset of Tar-
get Comparison

02

Lower Limit Value
of Range Com-
parison Write Da-
ta

Range comparison lower limit
value when writing range com-
parison setting data.

DINT 0 Lower Limit Val-
ue of Range
Comparison
Write Data

700E 01

Upper Limit Value
of Range Com-
parison Write Da-
ta

Range comparison upper limit
value when writing range com-
parison setting data.

DINT 0 Upper Limit Val-
ue of Range
Comparison
Write Data

02

Output Pattern of
Range Compari-
son Write Data*1

Aggregated output pattern data
when writing range comparison
setting data.
Setting is not required for 6ch
mode range comparison.

WORD 0000
hex

Output Pattern of
Range Compari-
son Write Data

700F 01

Ch1 Comparison
Setting Data Ena-
ble1*1

Aggregated Ch1 comparison
setting data enable1 data. Sets
range comparison data0 to 15 or
target comparison data0 to 15 to
Enable/Disable.

WORD 0000
hex

Ch1 Comparison
Setting Data En-
able1

7014 01

Ch2 Comparison
Setting Data Ena-
ble1*1

Aggregated Ch2 comparison
setting data enable1 data. Sets
range comparison data0 to 15 or
target comparison data0 to 15 to
Enable/Disable.

WORD 0000
hex

Ch2 Comparison
Setting Data En-
able1

02

Ch1 Comparison
Setting Data Ena-
ble2*1

Aggregated Ch1 comparison
setting data enable2 data. Sets
range comparison data16 to 31
or target comparison data16 to
31 to Enable/Disable.

WORD 0000
hex

Ch1 Comparison
Setting Data En-
able2

03

Ch2 Comparison
Setting Data Ena-
ble2*1

Aggregated Ch2 comparison
setting data enable2 data. Sets
range comparison data16 to 31
or target comparison data16 to
31 to Enable/Disable.

WORD 0000
hex

Ch2 Comparison
Setting Data En-
able2

04

Comparison Set-
ting Data Enable
6ch Mode*1

Aggregated comparison setting
data enable data in 6ch mode.

WORD 0000
hex

Comparison Set-
ting Data Enable
for 6ch Mode

7016 01

External Output0
PWM Operation
Command*1

Aggregated external output0
PWM operation command data.

WORD 0000
hex

External Output0
PWM Operation
Command

7017 01
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Data Name Function Data
type

De-
fault
value

I/O Port Name Index
(hex)

Sub-
index
(hex)

External Output0
PWM Frequency
Setting

PWM frequency setting for ex-
ternal output0.
When the frequency unit setting
is 0.1 Hz, the setting range is 1
(0.1 Hz) to 65535 (6553.5 Hz);
when the frequency unit setting
is 1 Hz, the setting range is 1 (1
Hz) to 32800 (32800 Hz).

UINT 0 External Output0
PWM Frequency
Setting

7018 01

External Output0
PWM Duty Set-
ting

PWM duty setting for external
output0. The duty unit is 0.1%.
The setting range is from 0
(0.0%) to 1000 (100.0%).

UINT 0 External Output0
PWM Duty Set-
ting

7019 01

*1. Refer to 6-1-2 Aggregated Data Details on page 6-11 for detailed data.
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6-1-2 Aggregated Data Details
The details of each type of aggregated data are given below.
• Ch1 to 2 Counter Status
• Ch3 to 4 Counter Status
• Ch1 Counter Log Status
• External Input Status
• Comparison Setting Status
• pCV Crossing Output Pattern of Target Comparison Read Data
• mCV Crossing Output Pattern of Target Comparison Read Data
• Output Pattern of Range Comparison Read Data
• External Output0 PWM Status
• External Output Status
• Ch£ Counter Operation Command
• External Output Force ON/OFF Command
• Ch1 Counter Log Operation Command
• Ch£Pulse Period Measurement Command
• Comparison Setting Command
• pCV Crossing Output Pattern of Target Comparison Write Data
• mCV Crossing Output Pattern of Target Comparison Write Data
• Ch£ Counter Reset/Preset of Target Comparison Output Pattern
• Output Pattern of Range Comparison Write Data
• Ch£ Comparison Setting Data Enable1
• Ch£ Comparison Setting Data Enable2
• Comparison Setting Data Enable 6ch Mode
• External Output0 PWM Operation Command
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Ch1 to 2 Counter Status
Aggregated counter status data.

Data Name Data type Default value I/O Port Name Index
(hex)

Subindex
(hex)

Ch1 Counter Status DWORD 00000000 hex Ch1 Counter Status 6000 01
Ch2 Counter Status 00000000 hex Ch2 Counter Status 02

The details of counter status for Ch£ are given in the following table.

Bit Data Name Function Data
type I/O Port Name

0 Counter Enabled 1: Counter operating.
0: Counter stopped.

BOOL Ch£ Counter Enabled

1 Count Direction Flag This bit indicates the count direction based on the
last pulse input. *1

1: Reverse direction.
0: Forward direction.

BOOL Ch£ Count Direction
Flag

2 Counter Underflow
Flag

1: Counter underflow error occurred.
0: Counter underflow error did not occur.

BOOL Ch£ Counter Underflow
Flag

3 Counter Overflow
Flag

1: Counter overflow error occurred.
0: Counter overflow error did not occur.

BOOL Ch£ Counter Overflow
Flag

4 Internal Counter Re-
set Completed

This is the completed flag for the internal counter re-
set execution bit of the counter operation command
parameter.
0→1: Counter reset execution is complete.
1→0: The internal counter reset execution bit in the
counter operation command parameter is set to 0.

BOOL Ch£ Internal Counter
Reset Completed

5 Internal Counter Pre-
set Completed

This is the completed flag for the internal counter
preset execution bit of the counter operation com-
mand parameter.
0→1: Counter preset execution is complete.
1→0: The internal counter preset execution bit in the
counter operation command parameter is set to 0.

BOOL Ch£ Internal Counter
Preset Completed

6 External Input Coun-
ter Reset Completed
Flag

1: External input counter reset is complete.
0: External input counter reset is not complete.

BOOL Ch£ External Input
Counter Reset Complet-
ed Flag

7 External Input Coun-
ter Preset Completed
Flag

1: External input counter preset is complete.
0: External input counter preset is not complete.

BOOL Ch£ External Input
Counter Preset Complet-
ed Flag

8 Counter Latch1 Com-
pleted Flag

1: Counter latch1 data latch is complete.
0: Counter latch1 data latch is not complete.

BOOL Ch£ Counter Latch1
Completed Flag

9 External Input Coun-
ter Reset Enabled
Flag

0: Counter reset disabled by external input, Z-phase,
target comparison.
1: Counter reset enabled by external input, Z-phase,
target comparison.

BOOL Ch£ External Counter
Reset Enabled Flag

10 External Input Coun-
ter Preset Enabled
Flag

0: Counter preset disabled by external input or target
comparison.
1: Counter preset enabled by external input or target
comparison.

BOOL Ch£ External Counter
Preset Enabled Flag

11 Counter Latch1 Ena-
bled Flag

0: Counter latch1 disabled.
1: Counter latch1 enabled.

BOOL Ch£ Counter Latch1 En-
abled Flag

6 I/O Data and List of Settings
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Bit Data Name Function Data
type I/O Port Name

12 Counter Preset Value
Error Flag

1: Setting error occurred.
0: No setting errors occurred.

BOOL Ch£ Counter Preset Val-
ue Error Flag

13 to
15

Reserved --- --- ---

16 Phase Z Counter Re-
set Completed Flag

1: Counter reset for phase-Z signal is complete.
0: Counter reset for phase-Z signal is not complete.

BOOL Ch£ Phase Z Counter
Reset Completed Flag

17 Target Comparison
Counter Reset Com-
pleted Flag

1: Counter reset by target comparison is complete.
0: Counter reset by target comparison is not com-
plete.

BOOL Ch£ Target Comparison
Counter Reset Complet-
ed Flag

18 Target Comparison
Counter Preset Com-
pleted Flag

1: Counter preset by target comparison is complete.
0: Counter preset by target comparison is not com-
plete.

BOOL Ch£ Target Comparison
Counter Preset Complet-
ed Flag

19 Counter Latch2 Com-
pleted Flag

1: Data was latched for counter latch2.
0: Data was not latched for counter latch2.

BOOL Ch£ Counter Latch2
Completed Flag

20 Counter Latch2 Ena-
bled Flag

0: Counter latch2 disabled.
1: Counter latch2 enabled.

BOOL Ch£ Counter Latch2 En-
abled Flag

21 Pulse Period Meas-
urement Enabled

1: Pulse period measurement enabled.
0: Pulse period measurement disabled.

BOOL Ch£ Pulse Period Meas-
urement Enabled Flag

22 Pulse Period Meas-
urement Value Clear
Completed bit

1: Pulse period measurement value clear completed.
0: Pulse period measurement value clear bit set to 0.

BOOL Ch£ Pulse Period Meas-
urement Value Clear
Completed Flag

23 Pulse Period Meas-
urement Value Over-
flow Flag

1: Pulse period measurement value overflow occur-
red.
0: Pulse period measurement value overflow did not
occur.

BOOL Ch£ Pulse Period Meas-
urement Value Overflow
Flag

24 to
31

Reserved --- --- ---

*1. The indicated count direction is based on the setting of the Count Direction parameter.
This bit indicates the count direction based on the last pulse input. Therefore, the direction given by the Count
Direction Flag and the difference between the previous and current values of the Counter Current Position parameter
may not agree if there is oscillation in the pulse input.

Ch3 to 6 Counter Status
Aggregated counter status data.

Data Name Data type Default value I/O Port Name Index
(hex)

Subindex
(hex)

Ch3 Counter Status WORD 0000 hex Ch3 Counter Status 6000 03
Ch4 Counter Status 0000 hex Ch4 Counter Status 04
Ch5 Counter Status 0000 hex Ch4 Counter Status 05
Ch6 Counter Status 0000 hex Ch4 Counter Status 06

The details of counter status for Ch£ are given in the following table.

Bit Data Name Function Data
type I/O Port Name

0 Counter Enabled 1: Counter operating.
0: Counter stopped.

BOOL Ch£ Counter Enabled
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Bit Data Name Function Data
type I/O Port Name

1 Count Direction Flag This bit indicates the count direction based on the last
pulse input. *1

1: Reverse direction.
0: Forward direction.

BOOL Ch£ Count Direction
Flag

2 Counter Underflow
Flag

1: Counter underflow error occurred.
0: Counter underflow error did not occur.

BOOL Ch£ Counter Under-
flow Flag

3 Counter Overflow
Flag

1: Counter overflow error occurred.
0: Counter overflow error did not occur.

BOOL Ch£ Counter Overflow
Flag

4 Internal Counter Re-
set Completed

This is the completed flag for the internal counter reset
execution bit of the counter operation command param-
eter.
0→1: Counter reset execution is complete.
1→0: The internal counter reset execution bit in the
counter operation command parameter is set to 0.

BOOL Ch£ Internal Counter
Reset Completed

5 Internal Counter
Preset Completed

This is the completed flag for the internal counter preset
execution bit of the counter operation command param-
eter.
0→1: Counter preset execution is complete.
1→0: The internal counter preset execution bit in the
counter operation command parameter is set to 0.

BOOL Ch£ Internal Counter
Preset Completed

6 External Input Coun-
ter Reset Completed
Flag

1: External input counter reset is complete.
0: External input counter reset is not complete.

BOOL Ch£ External Input
Counter Reset Com-
pleted Flag

7 External Input Coun-
ter Preset Complet-
ed Flag

1: External input counter preset is complete.
0: External input counter preset is not complete.

BOOL Ch£ External Input
Counter Preset Com-
pleted Flag

8 Counter Latch1
Completed Flag

1: Counter latch1 data latch is complete.
0: Counter latch1 data latch is not complete.

BOOL Ch£ Counter Latch1
Completed Flag

9 External Input Coun-
ter Reset Enabled
Flag

0: Counter reset disabled by external input, Z-phase,
target comparison.
1: Counter reset enabled by external input, Z-phase,
target comparison.

BOOL Ch£ External Counter
Reset Enabled Flag

10 External Input Coun-
ter Preset Enabled
Flag

0: Counter reset disabled by external input or target
comparison.
1: Counter reset enabled by external input or target
comparison.

BOOL Ch£ External Counter
Preset Enabled Flag

11 Counter Latch1 Ena-
bled Flag

0: Counter latch1 disabled.
1: Counter latch1 enabled.

BOOL Ch£ Counter Latch1
Enabled Flag

12 Counter Preset Val-
ue Error Flag

1: Setting error occurred.
0: No setting errors occurred.

BOOL Ch£ Counter Preset
Value Error Flag

13 to
15

Reserved --- --- ---

*1. The indicated count direction is based on the setting of the Count Direction parameter.
This bit indicates the count direction based on the last pulse input. Therefore, the direction given by the Count
Direction Flag and the difference between the previous and current values of the Counter Current Position parameter
may not agree if there is oscillation in the pulse input.
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Ch1 Counter Log Status
Aggregated counter log status data for Ch1. Ch2 to 6 have no counter log function.

Data Name Data type Default value I/O Port Name Index
(hex)

Subindex
(hex)

Ch1 Counter Log Status WORD 0000 hex Ch1 Counter Log Status 6006 01

The details of Counter Log Status for Ch1 are given in the following table.

Bit Data Name Function Data
type I/O Port Name

0 Counter Log Ena-
bled Flag

0: Counter log disabled.
1: Counter log enabled.

BOOL Ch1 Counter Log En-
abled Flag

1 Counter Log Buffer
Full

0: No full buffer.
1: Unit internal 4096 buffers have all been used.

BOOL Ch1 Counter Log
Buffer Full

2 Counter Log Data
Available Flag

0: All data within buffer read.
1: Unread data remains within buffer.

BOOL Ch1 Counter Log Da-
ta Available Flag

3 Counter Log Read
Completed Flag

This is the completed flag for the counter log read exe-
cution bit of the counter log operation command param-
eter.
0→1: Counter log read execution is complete.
1→0: The counter log read execution bit in the counter
log operation command parameter is set to 0.

BOOL Ch1 Counter Log
Read Completed
Flag

4 to
15

Reserved --- --- ---

External Input Status
Aggregated external input status data.

Data Name Data type Default value I/O Port Name Index
(hex)

Subindex
(hex)

External Input Status WORD 0000 hex External Input Status 6001 01

The details of External Input Status are given in the following table.

Bit Data Name Function Data type I/O Port Name
0 External Input0 Status 1: External input0 ON.

0: External input0 OFF.
BOOL External Input0 Status

1 External Input1 Status 1: External input1 ON.
0: External input1 OFF.

BOOL External Input1 Status

2 External Input2 Status 1: External input2 ON.
0: External input2 OFF.

BOOL External Input2 Status

3 External Input3 Status 1: External input3 ON.
0: External input3 OFF.

BOOL External Input3 Status

4 External Input4 Status 1: External input4 ON.
0: External input4 OFF.

BOOL External Input4 Status

5 External Input5 Status 1: External input5 ON.
0: External input5 OFF.

BOOL External Input5 Status

6 to 15 Reserved --- --- ---
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Comparison Setting Status
Aggregated comparison setting status data.
Displays setting status for Target Comparison Data or Range Comparison Data.

Data Name Data type Default value I/O Port Name Index
(hex)

Subindex
(hex)

Comparison Setting Status WORD 0000 hex Comparison Setting Status 600C 01

The details of Comparison Setting Status are given in the following table.

Bit Data Name Function Data
type I/O Port Name

0 Comparison Data
Setting Completed

This is the comparison setting command comparison
data setting request completed flag.
0→1: Comparison data setting request processing
complete.
1→0: Bit set to 0 when comparison setting command
comparison data setting request is set to 0.

BOOL Comparison Data
Setting Completed

1 Comparison Setting
Write Error Flag

1: Error when writing settings. *1

0: No error when writing settings.
BOOL Comparison Setting

Write Error Flag

2 Comparison Setting
Read Error Flag

1: Error when reading settings. *2

0: No error when reading settings.
BOOL Comparison Setting

Read Error Flag

3 to
15

Reserved --- --- ---

*1. For target comparison, the following situations will lead to an error.
• Target value set out of range.
• Comparison data setting request multiple bits set simultaneously to 1.
• Comparison Setting Data Number set out of range.
For range comparison, the following situations will lead to an error.
• Upper or lower limit set out of range.
• In linear mode, upper limit set below lower limit.
• Comparison data setting request multiple bits set simultaneously to 1.
• Comparison Setting Data Number set out of range.

*2. The following situations will lead to an error.
• No valid data when reading settings (not written).
• Comparison data setting request multiple bits set simultaneously to 1.
• Comparison Setting Data Number set out of range.
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pCV Crossing Output Pattern of Target Comparison Read Data
Aggregated data for pCV Crossing Output Pattern of Target Comparison Read Data.
During Present Counter Value addition, operation is displayed when the target value is matched.
When reading Target Comparison Data, the subtraction match output pattern of the Target Compari-
son Data Number specified by the Comparison Setting Data Number is stored.
Target comparison external output and counter reset/preset operation enable/disable are displayed
with bits 0 to 7. When bits 0 to 7 are enabled, operation is displayed with bits 8 to 15.

Data Name Data type Default val-
ue I/O Port Name Index

(hex)
Subindex

(hex)
pCV Crossing Output Pattern of
Target Comparison Read Data

WORD 0000 hex pCV Crossing Output Pattern of Tar-
get Comparison Read Data

6013 01

The details of pCV Crossing Output Pattern of Target Comparison Read Data are given in the follow-
ing table.

Bit Data Name Function Data
type I/O Port Name

0 pCV Crossing Output Pattern of Target
Comparison Read Data
External Output0 Enable

0: Disable *1

1: Enable
BOOL External Output0 Enable of

pCV Crossing Read Data

1 pCV Crossing Output Pattern of Target
Comparison Read Data
External Output1 Enable

0: Disable *1

1: Enable
BOOL External Output1 Enable of

pCV Crossing Read Data

2 pCV Crossing Output Pattern of Target
Comparison Read Data
External Output2 Enable

0: Disable *1

1: Enable
BOOL External Output2 Enable of

pCV Crossing Read Data

3 pCV Crossing Output Pattern of Target
Comparison Read Data
External Output3 Enable

0: Disable *1

1: Enable
BOOL External Output3 Enable of

pCV Crossing Read Data

4 pCV Crossing Output Pattern of Target
Comparison Read Data
External Output4 Enable

0: Disable *1

1: Enable
BOOL External Output4 Enable of

pCV Crossing Read Data

5 pCV Crossing Output Pattern of Target
Comparison Read Data
External Output5 Enable

0: Disable *1

1: Enable
BOOL External Output5 Enable of

pCV Crossing Read Data

6 pCV Crossing Output Pattern of Target
Comparison Read Data
Ch1 Counter Reset Preset Enable

0: Disable *2

1: Enable
BOOL Ch1 Counter Reset Preset En-

able of pCV Crossing Read
Data

7 pCV Crossing Output Pattern of Target
Comparison Read Data
Ch2 Counter Reset Preset Enable

0: Disable *2

1: Enable
BOOL Ch2 Counter Reset Preset En-

able of pCV Crossing Read
Data

8 pCV Crossing Output Pattern of Target
Comparison Read Data
External Output0 Set or Reset

0: Reset when crossing
the target.
1: Set when crossing the
target.

BOOL External Output0 Set or Reset
of pCV Crossing Read Data

9 pCV Crossing Output Pattern of Target
Comparison Read Data
External Output1 Set or Reset

0: Reset when crossing
the target.
1: Set when crossing the
target.

BOOL External Output1 Set or Reset
of pCV Crossing Read Data
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Bit Data Name Function Data
type I/O Port Name

10 pCV Crossing Output Pattern of Target
Comparison Read Data
External Output2 Set or Reset

0: Reset when crossing
the target.
1: Set when crossing the
target.

BOOL External Output2 Set or Reset
of pCV Crossing Read Data

11 pCV Crossing Output Pattern of Target
Comparison Read Data
External Output3 Set or Reset

0: Reset when crossing
the target.
1: Set when crossing the
target.

BOOL External Output3 Set or Reset
of pCV Crossing Read Data

12 pCV Crossing Output Pattern of Target
Comparison Read Data
External Output4 Set or Reset

0: Reset when crossing
the target.
1: Set when crossing the
target.

BOOL External Output4 Set or Reset
of pCV Crossing Read Data

13 pCV Crossing Output Pattern of Target
Comparison Read Data
External Output5 Set or Reset

0: Reset when crossing
the target.
1: Set when crossing the
target.

BOOL External Output5 Set or Reset
of pCV Crossing Read Data

14 pCV Crossing Output Pattern of Target
Comparison Read Data
Ch1 Counter Reset or Preset

0: Execute counter reset
when crossing the target.
1: Execute counter preset
when crossing the target.

BOOL Ch1 Counter Reset or Preset
of pCV Crossing Read Data

15 pCV Crossing Output Pattern of Target
Comparison Read Data
Ch2 Counter Reset or Preset

0: Execute counter reset
when crossing the target.
1: Execute counter preset
when crossing the target.

BOOL Ch2 Counter Reset or Preset
of pCV Crossing Read Data

*1. Enable: When the target matches, external output is set or reset.
Disable: Output does not change according to the designated Target Comparison Data Number.

*2. Enable: When the target matches, counter reset or counter preset is executed.
Disable: Counter reset/counter preset are not completed according to the designated Target Comparison Data Num-
ber.

mCV Crossing Output Pattern of Target Comparison Read Data
Aggregated data for mCV Crossing Output Pattern of Target Comparison Read Data.
During Present Counter Value subtraction, operation is displayed when the target value is matched.
When reading Target Comparison Data, the subtraction match output pattern of the Target Compari-
son Data Number specified by the Comparison Setting Data Number is stored.
Target comparison external output and counter reset/preset operation enable/disable are displayed
with bits 0 to 7. When bits 0 to 7 are enabled, operation is displayed with bits 8 to 15.

Data Name Data type Default val-
ue I/O Port Name Index

(hex)
Subindex

(hex)
mCV Crossing Output Pattern of
Target Comparison Read Data

WORD 0000 hex mCV Crossing Output Pattern of
Target Comparison Read Data

6013 02

The details of mCV Crossing Output Pattern of Target Comparison Read Data are given in the follow-
ing table.
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Bit Data Name Function Data
type I/O Port Name

0 mCV Crossing Output Pattern of Target
Comparison Read Data
External Output0 Enable

0: Disable *1

1: Enable
BOOL External Output0 Enable of

mCV Crossing Read Data

1 mCV Crossing Output Pattern of Target
Comparison Read Data
External Output1 Enable

0: Disable *1

1: Enable
BOOL External Output1 Enable of

mCV Crossing Read Data

2 mCV Crossing Output Pattern of Target
Comparison Read Data
External Output2 Enable

0: Disable *1

1: Enable
BOOL External Output2 Enable of

mCV Crossing Read Data

3 mCV Crossing Output Pattern of Target
Comparison Read Data
External Output3 Enable

0: Disable *1

1: Enable
BOOL External Output3 Enable of

mCV Crossing Read Data

4 mCV Crossing Output Pattern of Target
Comparison Read Data
External Output4 Enable

0: Disable *1

1: Enable
BOOL External Output4 Enable of

mCV Crossing Read Data

5 mCV Crossing Output Pattern of Target
Comparison Read Data
External Output5 Enable

0: Disable *1

1: Enable
BOOL External Output5 Enable of

mCV Crossing Read Data

6 mCV Crossing Output Pattern of Target
Comparison Read Data
Ch1 Counter Reset Preset Enable

0: Disable *2

1: Enable
BOOL Ch1 Counter Reset Preset En-

able of mCV Crossing Read
Data

7 pCV Crossing Output Pattern of Target
Comparison Read Data
Ch2 Counter Reset Preset Enable

0: Disable *2

1: Enable
BOOL Ch2 Counter Reset Preset En-

able of mCV Crossing Read
Data

8 mCV Crossing Output Pattern of Target
Comparison Read Data
External Output0 Set or Reset

0: Reset when crossing
the target.
1: Set when crossing the
target.

BOOL External Output0 Set or Reset
of mCV Crossing Read Data

9 mCV Crossing Output Pattern of Target
Comparison Read Data
External Output1 Set or Reset

0: Reset when crossing
the target.
1: Set when crossing the
target.

BOOL External Output1 Set or Reset
of mCV Crossing Read Data

10 mCV Crossing Output Pattern of Target
Comparison Read Data
External Output2 Set or Reset

0: Reset when crossing
the target.
1: Set when crossing the
target.

BOOL External Output2 Set or Reset
of mCV Crossing Read Data

11 mCV Crossing Output Pattern of Target
Comparison Read Data
External Output3 Set or Reset

0: Reset when crossing
the target.
1: Set when crossing the
target.

BOOL External Output3 Set or Reset
of mCV Crossing Read Data

12 mCV Crossing Output Pattern of Target
Comparison Read Data
External Output4 Set or Reset

0: Reset when crossing
the target.
1: Set when crossing the
target.

BOOL External Output4 Set or Reset
of mCV Crossing Read Data

13 mCV Crossing Output Pattern of Target
Comparison Read Data
External Output5 Set or Reset

0: Reset when crossing
the target.
1: Set when crossing the
target.

BOOL External Output5 Set or Reset
of mCV Crossing Read Data
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Bit Data Name Function Data
type I/O Port Name

14 mCV Crossing Output Pattern of Target
Comparison Read Data
Ch1 Counter Reset or Preset

0: Execute counter reset
when crossing the target.
1: Execute counter preset
when crossing the target.

BOOL Ch1 Counter Reset or Preset
of mCV Crossing Read Data

15 mCV Crossing Output Pattern of Target
Comparison Read Data
Ch2 Counter Reset or Preset

0: Execute counter reset
when crossing the target.
1: Execute counter preset
when crossing the target.

BOOL Ch2 Counter Reset or Preset
of mCV Crossing Read Data

*1. Enable: When the target matches, external output is set or reset.
Disable: Output does not change according to the designated Target Comparison Data Number.

*2. Enable: When the target matches, counter reset or counter preset is executed.
Disable: Counter reset/counter preset are not completed according to the designated Target Comparison Data Num-
ber.
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Output Pattern of Range Comparison Read Data
Aggregated data for Output Pattern of Range Comparison Read Data.
When reading the target value setting, the subtraction match output pattern data of the Range Com-
parison Data Number specified by the Comparison Setting Data Number is stored.

Data Name Data type Default value I/O Port Name Index
(hex)

Subindex
(hex)

Output Pattern of Range Compari-
son Read Data

WORD 0000 hex Output Pattern of Range Compari-
son Read Data

600F 01

The details of the Output Pattern of Range Comparison Read Data are given in the following table.

Bit Data Name Function *1
Data
type I/O Port Name

0 Output Pattern of Range Comparison Read
Data
External Output0 Enable

0: Disable
1: Enable

BOOL External Output0 Enable of Range
Comparison Read Data

1 Output Pattern of Range Comparison Read
Data
External Output1 Enable

0: Disable
1: Enable

BOOL External Output1 Enable of Range
Comparison Read Data

2 Output Pattern of Range Comparison Read
Data
External Output2 Enable

0: Disable
1: Enable

BOOL External Output2 Enable of Range
Comparison Read Data

3 Output Pattern of Range Comparison Read
Data
External Output3 Enable

0: Disable
1: Enable

BOOL External Output3 Enable of Range
Comparison Read Data

4 Output Pattern of Range Comparison Read
Data
External Output4 Enable

0: Disable
1: Enable

BOOL External Output4 Enable of Range
Comparison Read Data

5 Output Pattern of Range Comparison Read
Data
External Output5 Enable

0: Disable
1: Enable

BOOL External Output5 Enable of Range
Comparison Read Data

6 to
15

Reserved --- --- ---

*1. Enable: When the counter value is within the Range Comparison Data Number setting range, external output turns
ON.
Disable: Output does not change according to the designated Range Comparison Data Number.
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External Output0 PWM Status
Aggregated External Output0 PWM Status data.
Monitors PWM output status.

Data Name Data type Default value I/O Port Name Index
(hex)

Subindex
(hex)

External Output0 PWM Status WORD 0000 hex External Output0 PWM Status 6016 01

The details of External Output0 PWM Status are given in the following table.

Bit Data Name Function Data
type I/O Port Name

0 External Output0
PWM Internal Set-
ting Write Complet-
ed

This is the PWM operation command PWM Output
Internal Setting Write Execution completed flag.
0→1: PWM output setting write execution is complete.
1→0: When PWM operation command PWM Output
Internal Setting Write Execution is set to 0, this bit is 0.

BOOL External Output0
PWM Internal Set-
ting Write Complet-
ed

1 Reserved --- --- ---
2 External Output0

PWM Stop Complet-
ed

This is the PWM operation command PWM Output Stop
Execution completed flag.
0→1: PWM output stop execution is complete.
1→0: When PWM operation command PWM Output Stop
Execution is set to 0, this bit is 0.

BOOL External Output0
PWM Stop Com-
pleted

3 External Output0
PWM Start Complet-
ed

This is the PWM operation command PWM Output
Execution Enabled completed flag.
0→1: PWM output execution enabled is complete.
1→0: When PWM operation command PWM Output
Execution Enabled is set to 0, this bit is 0.

BOOL External Output0
PWM Start Com-
pleted

4 External Output0
PWM Active

1: PWM output is active.
0: PWM output is idle.

BOOL External Output0
PWM Active

5 to
15

Reserved --- --- ---
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External Output Status
Aggregated external output status data.

Data Name Data type Default value I/O Port Name Index
(hex)

Subindex
(hex)

External Output Status WORD 0000 hex External Output Status 6014 01

The details of External Output Status are given in the following table.

Bit Data Name Function Data type I/O Port Name
0 External Output0 Status 1: External output0 ON.

0: External output0 OFF.
BOOL External Output0 Status

1 External Output1 Status 1: External output1 ON.
0: External output1 OFF.

BOOL External Output1 Status

2 External Output2 Status 1: External output2 ON.
0: External output2 OFF.

BOOL External Output2 Status

3 External Output3 Status 1: External output3 ON.
0: External output3 OFF.

BOOL External Output3 Status

4 External Output4 Status 1: External output4 ON.
0: External output4 OFF.

BOOL External Output4 Status

5 External Output5 Status 1: External output5 ON.
0: External output5 OFF.

BOOL External Output5 Status

6 to 15 Reserved --- --- ---

Ch£ Counter Operation Commands
Aggregated Counter Operation Command data.

Data Name Data type Default value I/O Port Name Index
(hex)

Subindex
(hex)

Ch1 Counter Operation Command WORD 0000 hex Ch1 Counter Operation Command 7000 01
Ch2 Counter Operation Command Ch2 Counter Operation Command 02
Ch3 Counter Operation Command Ch3 Counter Operation Command 03
Ch4 Counter Operation Command Ch4 Counter Operation Command 04
Ch5 Counter Operation Command Ch5 Counter Operation Command 05
Ch6 Counter Operation Command Ch6 Counter Operation Command 06

The details of Counter Operation Commands for Ch£ are given in the following table.

Bit Data Name Function Data
type I/O Port Name

0 Counter Enable 1: Enable counter.
0: Stop counter.

BOOL Ch£ Counter Enable

1 Internal Counter Reset
Execution

0→1: Execute counter reset.
1→0: Reset the Internal Counter Reset
Completed in the counter status to 0.

BOOL Ch£ Internal Counter Re-
set Execution

2 Internal Counter Preset
Execution

0→1: Execute counter preset.
1→0: Reset the Internal Counter Preset
Completed in the counter status to 0.

BOOL Ch£ Internal Counter Pre-
set Execution

3 Reserved --- --- ---
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Bit Data Name Function Data
type I/O Port Name

4 Counter Latch1 Enable 1: Enable counter latch1.
0: Disable counter latch1.

BOOL Ch£ Counter Latch1 Ena-
ble

5 Counter Latch2 Enable
*1

1: Enable counter latch2.
0: Disable counter latch2.

BOOL Ch£ Counter Latch2 Ena-
ble

6 Counter Latch1 Com-
pleted Flag Clear

0→1: Clear counter latch1 completed flag. BOOL Ch£ Counter Latch1 Com-
pleted Flag Clear

7 Counter Latch2 Com-
pleted Flag Clear *1

0→1: Clear counter latch2 completed flag. BOOL Ch£ Counter Latch2 Com-
pleted Flag Clear

8 External Input Counter
Reset Completed Flag
Clear

0→1: Clear counter reset completed flag through
external input.

BOOL Ch£ External Input Coun-
ter Reset Completed Flag
Clear

9 Phase Z Counter Reset
Completed Flag Clear *1

0→1: Clear counter reset completed flag through
Z-phase.

BOOL Ch£ Phase Z Counter Re-
set Completed Flag Clear

10 External Input Counter
Preset Completed Flag
Clear

0→1: Clear counter preset completed flag through
external input.

BOOL Ch£ External Input Coun-
ter Preset Completed Flag
Clear

11 Target Comparison
Counter Reset Complet-
ed Flag Clear *1

0→1: Clear counter reset completed flag through
target comparison.

BOOL Ch£ Target Comparison
Counter Reset Completed
Flag Clear

12 Target Comparison
Counter Preset Com-
pleted Flag Clear *1

0→1: Clear counter preset completed flag through
target comparison.

BOOL Ch£ Target Comparison
Counter Preset Completed
Flag Clear

13 External Counter Reset
Enable

0: Disable counter reset by external input, Z-
phase, target comparison.
1: Enable counter reset by external input, Z-
phase, target comparison.

BOOL Ch£ External Counter Re-
set Enable

14 External Counter Preset
Enable

0: Disable counter preset by external input or tar-
get comparison.
1: Enable counter preset by external input or tar-
get comparison.

BOOL Ch£ External Counter Pre-
set Enable

15 External Counter Reset
Mode

0: When an external input, Z-phase, or target
comparison counter reset request is generated,
counter reset is constantly executed.
1: When an external input, Z-phase, or target
comparison counter reset request is generated,
counter reset is executed only once after being
enabled.

BOOL Ch£ External Counter Re-
set Mode

*1. In 6ch mode, this setting is disabled.
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External Output Force ON/OFF Operation Command
Aggregated external output force ON/OFF operation command data.
Sets force ON/OFF Enable/Disable for each external output to bits 0 to 5. When bits 0 to 5 are ena-
bled, it sets ON/OFF with bits 8 to 13.

Data Name Data type Default value I/O Port Name Index
(hex)

Subindex
(hex)

External Output Force ON/OFF
Command

WORD 0000 hex External Output Force ON/OFF
Command

701A 01

The details of External Output Force ON/OFF Operation Command are given in the following table.

Bit Data Name Function Data type I/O Port Name
0 External Output0 Enables Force

ON/OFF
0: Disable
1: Enable

BOOL External Output0 Force ON/OFF Ena-
ble

1 External Output1 Enables Force
ON/OFF

0: Disable
1: Enable

BOOL External Output1 Force ON/OFF Ena-
ble

2 External Output2 Enables Force
ON/OFF

0: Disable
1: Enable

BOOL External Output2 Force ON/OFF Ena-
ble

3 External Output3 Enables Force
ON/OFF

0: Disable
1: Enable

BOOL External Output3 Force ON/OFF Ena-
ble

4 External Output4 Enables Force
ON/OFF

0: Disable
1: Enable

BOOL External Output4 Force ON/OFF Ena-
ble

5 External Output5 Enables Force
ON/OFF

0: Disable
1: Enable

BOOL External Output5 Force ON/OFF Ena-
ble

6 to 7 Reserved --- --- ---
8 External Output0 Force ON/OFF Setting 1: Output ON.

0: Output OFF.
BOOL External Output0 Force ON/OFF Set-

ting
9 External Output1 Force ON/OFF Setting 1: Output ON.

0: Output OFF.
BOOL External Output1 Force ON/OFF Set-

ting
10 External Output2 Force ON/OFF Setting 1: Output ON.

0: Output OFF.
BOOL External Output2 Force ON/OFF Set-

ting
11 External Output3 Force ON/OFF Setting 1: Output ON.

0: Output OFF.
BOOL External Output3 Force ON/OFF Set-

ting
12 External Output4 Force ON/OFF Setting 1: Output ON.

0: Output OFF.
BOOL External Output4 Force ON/OFF Set-

ting
13 External Output5 Force ON/OFF Setting 1: Output ON.

0: Output OFF.
BOOL External Output5 Force ON/OFF Set-

ting
14 to 15 Reserved --- --- ---
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Ch1 Counter Log Operation Commands
Aggregated Counter Log Operation Command data for Ch1.

Data Name Data type Default value I/O Port Name Index
(hex)

Subindex
(hex)

Counter Log Operation Com-
mand

WORD 0000 hex Ch1 Counter Log Operation Com-
mand

7001 01

The details of Counter Log Operation Commands for Ch1 are given in the following table.

Bit Data Name Function Data type I/O Port Name
0 Counter Log Enable 1: Enable counter log.

0: Disable counter log.
BOOL Ch1 Counter Log Ena-

ble
1 Counter Log Read Ex-

ecution
0→1: Execute counter log read.
1→0: Reset the Counter Log Read Completed in
the counter log status to 0.

BOOL Ch1 Counter Log Read
Execution

2 to 15 Reserved --- --- ---

Ch£ Pulse Period Measurement Commands
Aggregated Pulse Period Measurement Command data.

Data Name Data type Default value I/O Port Name Index
(hex)

Subindex
(hex)

Ch1 Pulse Period Measurement
Command

WORD 0000 hex Ch1 Pulse Period Measurement
Command

7008 01

Ch2 Pulse Period Measurement
Command

WORD 0000 hex Ch2 Pulse Period Measurement
Command

02

Details on pulse period measurement commands are provided in the following table.

Bit Data Name Function Data type I/O Port Name
0 Pulse Period Measurement

Enable*1
1: Pulse period measurement ena-
ble.
0: Pulse period measurement disa-
ble.

BOOL Ch£ Pulse Period Measure-
ment Enable

1 Pulse Period Measurement
Value Clear*2

0→1: Pulse Period Measurement
Value Clear.

BOOL Ch£ Pulse Period Measure-
ment Value Clear

2 Pulse Period Measurement
Value Overflow Flag Clear *2

0→1: Pulse Period Measurement
Value Overflow Flag Clear Execu-
tion.

BOOL Ch£ Pulse Period Measure-
ment Value Overflow Flag Clear

3 to 15 Reserved --- --- ---
*1. If the parameter Ch£ Edge Detection Method is set to 0, the function is disabled regardless of the status of this bit.
*2. This can be performed only when pulse period measurement is enabled.
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Comparison Setting Commands
Aggregated comparison setting command data.

Data Name Data type Default value I/O Port Name Index
(hex)

Subindex
(hex)

Comparison Setting Command WORD 0000 hex Comparison Setting Command 700C 01

The details of Comparison Setting Commands are given in the following table.

Bit Data Name Function Data
type I/O Port Name

0 Ch1 Comparison Set-
ting Data Request

0→1: Execute Ch1 comparison data setting com-
mand.
1→0: Reset comparison setting status Comparison
Data Setting Completed to 0.

BOOL Ch1 Comparison Set-
ting Data Request

1 Ch2 Comparison Set-
ting Data Request

0→1: Execute Ch2 comparison data setting com-
mand.
1→0: Reset comparison setting status Comparison
Data Setting Completed to 0.

BOOL Ch2 Comparison Set-
ting Data Request

2 Ch3 Comparison Set-
ting Data Request*1

0→1: Execute Ch3 comparison data setting com-
mand.
1→0: Reset comparison setting status Comparison
Data Setting Completed to 0.

BOOL Ch3 Comparison Set-
ting Data Request

3 Ch4 Comparison Set-
ting Data Request*1

0→1: Execute Ch4 comparison data setting com-
mand.
1→0: Reset comparison setting status Comparison
Data Setting Completed to 0.

BOOL Ch4 Comparison Set-
ting Data Request

4 Ch5 Comparison Set-
ting Data Request*1

0→1: Execute Ch5 comparison data setting com-
mand.
1→0: Reset comparison setting status Comparison
Data Setting Completed to 0.

BOOL Ch5 Comparison Set-
ting Data Request

5 Ch6 Comparison Set-
ting Data Request*1

0→1: Execute Ch6 comparison data setting com-
mand.
1→0: Reset comparison setting status Comparison
Data Setting Completed to 0.

BOOL Ch6 Comparison Set-
ting Data Request

6 to
14

Reserved --- --- ---

15 Comparison Data Set-
ting Read or Write

0: Execute setting read.
1: Execute setting write.

BOOL Comparison Setting
Data Read or Write

*1. In 2ch mode, Ch3 to Ch6 Comparison Setting Data Requests are not in use.

Additional Information

Do not set multiple Ch1 to Ch6 Comparison Setting Data Requests simultaneously to 1. If set
simultaneously to 1, the Comparison Setting Status Comparison Setting Write Error Flag will
come ON when writing and the Comparison Setting Read Error Flag when reading.
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pCV Crossing Output Pattern of Target Comparison Write Data
Aggregated data for pCV Crossing Output Pattern of Target Comparison Write Data.
During Present Counter Value addition, operation is set when the target value is matched.
When reading Target Comparison Data, the subtraction match output pattern of the Target Compari-
son Data Number specified by the Comparison Setting Data Number is stored.
Target comparison external output and counter reset/preset operation enable/disable are set with bits
0 to 7. When bits 0 to 7 are enabled, operation is set with bits 8 to 15.

Data Name Data type Default val-
ue I/O Port Name Index

(hex)
Subindex

(hex)
pCV Crossing Output Pattern of
Target Comparison Write Data

WORD 0000 hex pCV Crossing Output Pattern of Tar-
get Comparison Write Data

7013 01

The details of pCV Crossing Output Pattern of Target Comparison Write Data are given in the following
table.

Bit Data Name Function Data
type I/O Port Name

0 pCV Crossing Output Pattern of Target
Comparison Write Data
External Output0 Enable

0: Disable *1

1: Enable
BOOL External Output0 Enable of

pCV Crossing Write Data

1 pCV Crossing Output Pattern of Target
Comparison Write Data
External Output1 Enable

0: Disable *1

1: Enable
BOOL External Output1 Enable of

pCV Crossing Write Data

2 pCV Crossing Output Pattern of Target
Comparison Write Data
External Output2 Enable

0: Disable *1

1: Enable
BOOL External Output2 Enable of

pCV Crossing Write Data

3 pCV Crossing Output Pattern of Target
Comparison Write Data
External Output3 Enable

0: Disable *1

1: Enable
BOOL External Output3 Enable of

pCV Crossing Write Data

4 pCV Crossing Output Pattern of Target
Comparison Write Data
External Output4 Enable

0: Disable *1

1: Enable
BOOL External Output4 Enable of

pCV Crossing Write Data

5 pCV Crossing Output Pattern of Target
Comparison Write Data
External Output5 Enable

0: Disable *1

1: Enable
BOOL External Output5 Enable of

pCV Crossing Write Data

6 pCV Crossing Output Pattern of Target
Comparison Write Data
Ch1 Counter Reset Preset Enable

0: Disable *2

1: Enable
BOOL Ch1 Counter Reset Preset En-

able of pCV Crossing Write
Data

7 pCV Crossing Output Pattern of Target
Comparison Write Data
Ch2 Counter Reset Preset Enable

0: Disable *2

1: Enable
BOOL Ch2 Counter Reset Preset En-

able of pCV Crossing Write
Data

8 pCV Crossing Output Pattern of Target
Comparison Write Data
External Output0 Set or Reset

0: Reset when crossing
the target.
1: Set when crossing the
target.

BOOL External Output0 Set or Reset
of pCV Crossing Write Data

9 pCV Crossing Output Pattern of Target
Comparison Write Data
External Output1 Set or Reset

0: Reset when crossing
the target.
1: Set when crossing the
target.

BOOL External Output1 Set or Reset
of pCV Crossing Write Data
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Bit Data Name Function Data
type I/O Port Name

10 pCV Crossing Output Pattern of Target
Comparison Write Data
External Output2 Set or Reset

0: Reset when crossing
the target.
1: Set when crossing the
target.

BOOL External Output2 Set or Reset
of pCV Crossing Write Data

11 pCV Crossing Output Pattern of Target
Comparison Write Data
External Output3 Set or Reset

0: Reset when crossing
the target.
1: Set when crossing the
target.

BOOL External Output3 Set or Reset
of pCV Crossing Write Data

12 pCV Crossing Output Pattern of Target
Comparison Write Data
External Output4 Set or Reset

0: Reset when crossing
the target.
1: Set when crossing the
target.

BOOL External Output4 Set or Reset
of pCV Crossing Write Data

13 pCV Crossing Output Pattern of Target
Comparison Write Data
External Output5 Set or Reset

0: Reset when crossing
the target.
1: Set when crossing the
target.

BOOL External Output5 Set or Reset
of pCV Crossing Write Data

14 pCV Crossing Output Pattern of Target
Comparison Write Data
Ch1 Counter Reset or Preset

0: Execute counter reset
when crossing the target.
1: Execute counter preset
when crossing the target.

BOOL Ch1 Counter Reset or Preset
of pCV Crossing Write Data

15 pCV Crossing Output Pattern of Target
Comparison Write Data
Ch2 Counter Reset or Preset

0: Execute counter reset
when crossing the target.
1: Execute counter preset
when crossing the target.

BOOL Ch2 Counter Reset or Preset
of pCV Crossing Write Data

*1. Enable: When the target matches, external output is set or reset.
Disable: Output does not change according to the designated Target Comparison Data Number.

*2. Enable: When the target matches, counter reset or counter preset is executed.
Disable: Counter reset/counter preset are not completed according to the designated Target Comparison Data Num-
ber.

mCV Crossing Output Pattern of Target Comparison Write Data
Aggregated data for mCV Crossing Output Pattern of Target Comparison Write Data.
During Present Counter Value subtraction, operation is set when the target value is matched.
When writing Target Comparison Data, the subtraction match output pattern of the Target Comparison
Data Number specified by the Comparison Setting Data Number is stored.
Target comparison external output and counter reset/preset operation enable/disable are set with bits
0 to 7. When bits 0 to 7 are enabled, operation is set with bits 8 to 15.

Data Name Data type Default val-
ue I/O Port Name Index

(hex)
Subindex

(hex)
mCV Crossing Output Pattern of
Target Comparison Write Data

WORD 0000 hex mCV Crossing Output Pattern of
Target Comparison Write Data

7013 02

The details of mCV Crossing Output Pattern of Target Comparison Write Data are given in the follow-
ing table.
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Bit Data Name Function Data
type I/O Port Name

0 mCV Crossing Output Pattern of Target
Comparison Write Data
External Output0 Enable

0: Disable *1

1: Enable
BOOL External Output0 Enable of

mCV Crossing Write Data

1 mCV Crossing Output Pattern of Target
Comparison Write Data
External Output1 Enable

0: Disable *1

1: Enable
BOOL External Output1 Enable of

mCV Crossing Write Data

2 mCV Crossing Output Pattern of Target
Comparison Write Data
External Output2 Enable

0: Disable *1

1: Enable
BOOL External Output2 Enable of

mCV Crossing Write Data

3 mCV Crossing Output Pattern of Target
Comparison Write Data
External Output3 Enable

0: Disable *1

1: Enable
BOOL External Output3 Enable of

mCV Crossing Write Data

4 mCV Crossing Output Pattern of Target
Comparison Write Data
External Output4 Enable

0: Disable *1

1: Enable
BOOL External Output4 Enable of

mCV Crossing Write Data

5 mCV Crossing Output Pattern of Target
Comparison Write Data
External Output5 Enable

0: Disable *1

1: Enable
BOOL External Output5 Enable of

mCV Crossing Write Data

6 mCV Crossing Output Pattern of Target
Comparison Write Data
Ch1 Counter Reset Preset Enable

0: Disable *2

1: Enable
BOOL Ch1 Counter Reset Preset En-

able of mCV Crossing Write
Data

7 mCV Crossing Output Pattern of Target
Comparison Write Data
Ch2 Counter Reset Preset Enable

0: Disable *2

1: Enable
BOOL Ch2 Counter Reset Preset En-

able of mCV Crossing Write
Data

8 mCV Crossing Output Pattern of Target
Comparison Write Data
External Output0 Set or Reset

0: Reset when crossing
the target.
1: Set when crossing the
target.

BOOL External Output0 Set or Reset
of mCV Crossing Write Data

9 mCV Crossing Output Pattern of Target
Comparison Write Data
External Output1 Set or Reset

0: Reset when crossing
the target.
1: Set when crossing the
target.

BOOL External Output1 Set or Reset
of mCV Crossing Write Data

10 mCV Crossing Output Pattern of Target
Comparison Write Data
External Output2 Set or Reset

0: Reset when crossing
the target.
1: Set when crossing the
target.

BOOL External Output2 Set or Reset
of mCV Crossing Write Data

11 mCV Crossing Output Pattern of Target
Comparison Write Data
External Output3 Set or Reset

0: Reset when crossing
the target.
1: Set when crossing the
target.

BOOL External Output3 Set or Reset
of mCV Crossing Write Data

12 mCV Crossing Output Pattern of Target
Comparison Write Data
External Output4 Set or Reset

0: Reset when crossing
the target.
1: Set when crossing the
target.

BOOL External Output4 Set or Reset
of mCV Crossing Write Data

13 mCV Crossing Output Pattern of Target
Comparison Write Data
External Output5 Set or Reset

0: Reset when crossing
the target.
1: Set when crossing the
target.

BOOL External Output5 Set or Reset
of mCV Crossing Write Data
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Bit Data Name Function Data
type I/O Port Name

14 mCV Crossing Output Pattern of Target
Comparison Write Data
Ch1 Counter Reset or Preset

0: Execute counter reset
when crossing the target.
1: Execute counter preset
when crossing the target.

BOOL Ch1 Counter Reset or Preset
of mCV Crossing Write Data

15 mCV Crossing Output Pattern of Target
Comparison Write Data
Ch2 Counter Reset or Preset

0: Execute counter reset
when crossing the target.
1: Execute counter preset
when crossing the target.

BOOL Ch2 Counter Reset or Preset
of mCV Crossing Write Data

*1. Enable: When the target matches, external output is set or reset.
Disable: Output does not change according to the designated Target Comparison Data Number.

*2. Enable: When the target matches, counter reset or counter preset is executed.
Disable: Counter reset/counter preset are not completed according to the designated Target Comparison Data Num-
ber.

Ch£ Counter Reset/Preset of Target Comparison Output Pattern
Aggregated Ch£ Counter Reset/Preset of Target Comparison Output Pattern data.
Sets external output operation when Ch£ Counter Reset/Preset are complete in target comparison
mode.
In target comparison, when counter reset/preset are complete, external output operation enable/disa-
ble is displayed with bits 0 to 5. When enabled, operation is displayed with bits 8 to 15.
When operating in range comparison mode, this setting is disabled.

Data Name Data type Default
value I/O Port Name Index

(hex)

Subin-
dex

(hex)
Output Pattern at Ch1 Counter Re-
set/Preset of Target Comparison

WORD 0000 hex Output Pattern at Ch1 Counter Re-
set/Preset of Target Comparison

701B 01

Output Pattern at Ch2 Counter Re-
set/Preset of Target Comparison

Output Pattern at Ch2 Counter Re-
set/Preset of Target Comparison

02

The details of the output pattern at Ch£ Counter Reset/Preset of Target Comparison are given in the
following table.

Bit Data Name Function Data
type I/O Port Name

0 At Ch£ Counter Reset/Preset of Target Com-
parison
External Output0 Enable

0: Disable *1

1: Enable
BOOL External Output0 Enable at Ch£

Counter Reset/Preset

1 At Ch£ Counter Reset/Preset of Target Com-
parison
External Output1 Enable

0: Disable *1

1: Enable
BOOL External Output1 Enable at Ch£

Counter Reset/Preset

2 At Ch£ Counter Reset/Preset of Target Com-
parison
External Output2 Enable

0: Disable *1

1: Enable
BOOL External Output2 Enable at Ch£

Counter Reset/Preset

3 At Ch£ Counter Reset/Preset of Target Com-
parison
External Output3 Enable

0: Disable *1

1: Enable
BOOL External Output3 Enable at Ch£

Counter Reset/Preset
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Bit Data Name Function Data
type I/O Port Name

4 At Ch£ Counter Reset/Preset of Target Com-
parison
External Output4 Enable

0: Disable *1

1: Enable
BOOL External Output4 Enable at Ch£

Counter Reset/Preset

5 At Ch£ Counter Reset/Preset of Target Com-
parison
External Output5 Enable

0: Disable *1

1: Enable
BOOL External Output5 Enable at Ch£

Counter Reset/Preset

6 to 7 Reserved --- --- ---
8 At Ch£ Counter Reset/Preset of Target Com-

parison
External Output0 Set/Reset

0: Reset
1: Set

BOOL External Output0 Set or Reset at Ch
£ Counter Reset/Preset

9 At Ch£ Counter Reset/Preset of Target Com-
parison
External Output1 Set/Reset

0: Reset
1: Set

BOOL External Output1 Set or Reset at Ch
£ Counter Reset/Preset

10 At Ch£ Counter Reset/Preset of Target Com-
parison
External Output2 Set/Reset

0: Reset
1: Set

BOOL External Output2 Set or Reset at Ch
£ Counter Reset/Preset

11 At Ch£ Counter Reset/Preset of Target Com-
parison
External Output3 Set/Reset

0: Reset
1: Set

BOOL External Output3 Set or Reset at Ch
£ Counter Reset/Preset

12 At Ch£ Counter Reset/Preset of Target Com-
parison
External Output4 Set/Reset

0: Reset
1: Set

BOOL External Output4 Set or Reset at Ch
£ Counter Reset/Preset

13 At Ch£ Counter Reset/Preset of Target Com-
parison
External Output5 Set/Reset

0: Reset
1: Set

BOOL External Output5 Set or Reset at Ch
£ Counter Reset/Preset

14 to
15

Reserved --- --- ---

*1. Enable: Sets or resets external output when Counter Reset/Preset are complete in target comparison mode.
Disable: Output does not change when Counter Reset/Preset are complete in target comparison mode.

6 I/O Data and List of Settings

6-32 NX-series High-speed Counter Units User’s Manual (W647-E1)



Output Pattern of Range Comparison Write Data
Aggregated data for Output Pattern of Range Comparison Write Data.
Used in 2ch mode. Not used in 6ch mode.
In 2ch mode, the counter value sets the external output which turns ON when in the band comparison
range. Multiple external outputs can also be set. When setting the corresponding bit to Enabled, the
external output will turn ON.
In 6ch mode, the external outputs corresponding to each channel are fixed. Ch1 can only use external
output0, Ch2 external output1, Ch3 external output2, Ch4 external output3, Ch5 external output4, and
Ch6 external output5. Therefore, in 6ch mode, setting the output pattern is not required.

Data Name Data type Default value I/O Port Name Index
(hex)

Subindex
(hex)

Output Pattern of Range Compari-
son Write Data

WORD 0000 hex Output Pattern of Range Compari-
son Write Data

700F 01

The details of the output pattern at Ch£ Counter Reset/Preset of Target Comparison are given in the
following table.

Bit Data Name Function *1
Data
type I/O Port Name

0 Output Pattern of Range Comparison Write
Data
External Output0 Enable

0: Disable
1: Enable

BOOL External Output0 Enable of Range
Comparison Write Data

1 Output Pattern of Range Comparison Write
Data
External Output1 Enable

0: Disable
1: Enable

BOOL External Output1 Enable of Range
Comparison Write Data

2 Output Pattern of Range Comparison Write
Data
External Output2 Enable

0: Disable
1: Enable

BOOL External Output2 Enable of Range
Comparison Write Data

3 Output Pattern of Range Comparison Write
Data
External Output3 Enable

0: Disable
1: Enable

BOOL External Output3 Enable of Range
Comparison Write Data

4 Output Pattern of Range Comparison Write
Data
External Output4 Enable

0: Disable
1: Enable

BOOL External Output4 Enable of Range
Comparison Write Data

5 Output Pattern of Range Comparison Write
Data
External Output5 Enable

0: Disable
1: Enable

BOOL External Output5 Enable of Range
Comparison Write Data

6 to
15

Reserved --- --- ---

*1. Enable: When the counter value is within the Range Comparison Data Number setting range, external output turns
ON.
Disable: Output does not change according to the designated Range Comparison Data Number.
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Ch£ Comparison Setting Data Enable1
Aggregated Ch£ Comparison Setting Data Enable1 data.
Comparison operation will not be performed for comparison setting data when setting is disabled.
Sets Range Comparison Data0 to 15 or Target Comparison Data0 to 15 to Enable/Disable. When set-
ting Range Comparison Data16 to 31 or Target Comparison Data16 to 31 to Enable/Disable, Ch £
Comparison Setting Data Enable2 is used.
This setting is not used in 6ch mode. Use Comparison Setting Data Enable 6ch mode.

Data Name Data type Default value I/O Port Name Index
(hex)

Subindex
(hex)

Ch1 Comparison Setting Data En-
able1

WORD 0000 hex Ch1 Comparison Setting Data Ena-
ble1

7014 01

Ch2 Comparison Setting Data En-
able1

Ch2 Comparison Setting Data Ena-
ble1

02

The details of Ch£ Comparison Setting Data Enable1 are given in the following table.

Bit Data Name Function Data type I/O Port Name
0 Ch£ Comparison Setting Data0 Enable 0: Disable

1: Enable
BOOL Ch£ Comparison Setting Data0 Enable

1 Ch£ Comparison Setting Data1 Enable 0: Disable
1: Enable

BOOL Ch£ Comparison Setting Data1 Enable

2 Ch£ Comparison Setting Data2 Enable 0: Disable
1: Enable

BOOL Ch£ Comparison Setting Data2 Enable

3 Ch£ Comparison Setting Data3 Enable 0: Disable
1: Enable

BOOL Ch£ Comparison Setting Data3 Enable

4 Ch£ Comparison Setting Data4 Enable 0: Disable
1: Enable

BOOL Ch£ Comparison Setting Data4 Enable

5 Ch£ Comparison Setting Data5 Enable 0: Disable
1: Enable

BOOL Ch£ Comparison Setting Data5 Enable

6 Ch£ Comparison Setting Data6 Enable 0: Disable
1: Enable

BOOL Ch£ Comparison Setting Data6 Enable

7 Ch£ Comparison Setting Data7 Enable 0: Disable
1: Enable

BOOL Ch£ Comparison Setting Data7 Enable

8 Ch£ Comparison Setting Data8 Enable 0: Disable
1: Enable

BOOL Ch£ Comparison Setting Data8 Enable

9 Ch£ Comparison Setting Data9 Enable 0: Disable
1: Enable

BOOL Ch£ Comparison Setting Data9 Enable

10 Ch£ Comparison Setting Data10 Enable 0: Disable
1: Enable

BOOL Ch£ Comparison Setting Data10 Enable

11 Ch£ Comparison Setting Data11 Enable 0: Disable
1: Enable

BOOL Ch£ Comparison Setting Data11 Enable

12 Ch£ Comparison Setting Data12 Enable 0: Disable
1: Enable

BOOL Ch£ Comparison Setting Data12 Enable

13 Ch£ Comparison Setting Data13 Enable 0: Disable
1: Enable

BOOL Ch£ Comparison Setting Data13 Enable

14 Ch£ Comparison Setting Data14 Enable 0: Disable
1: Enable

BOOL Ch£ Comparison Setting Data14 Enable

15 Ch£ Comparison Setting Data15 Enable 0: Disable
1: Enable

BOOL Ch£ Comparison Setting Data15 Enable
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Ch£ Comparison Setting Data Enable2
Aggregated Ch£ Comparison Setting Data Enable1 data.
Comparison operation will not be performed for comparison setting data when setting is disabled.
Sets Range Comparison Data16 to 31 or Target Comparison Data16 to 31 to Enable/Disable. When
setting Range Comparison Data0 to 15 or Target Comparison Data0 to 15 to Enable/Disable, Ch £
Comparison Setting Data Enable1 is used.
This setting is not used in 6ch mode. Use Comparison Setting Data Enable 6ch mode.

Data Name Data type Default value I/O Port Name Index
(hex)

Subindex
(hex)

Ch1 Comparison Setting Data En-
able2

WORD 0000 hex Ch1 Comparison Setting Data Ena-
ble2

7014 03

Ch2 Comparison Setting Data En-
able2

Ch2 Comparison Setting Data Ena-
ble2

04

The details of Ch£ Comparison Setting Data Enable2 are given in the following table.

Bit Data Name Function Data type I/O Port Name
0 Ch£ Comparison Setting Data16 Enable 0: Disable

1: Enable
BOOL Ch£ Comparison Setting Data16 Enable

1 Ch£ Comparison Setting Data17 Enable 0: Disable
1: Enable

BOOL Ch£ Comparison Setting Data17 Enable

2 Ch£ Comparison Setting Data18 Enable 0: Disable
1: Enable

BOOL Ch£ Comparison Setting Data18 Enable

3 Ch£ Comparison Setting Data19 Enable 0: Disable
1: Enable

BOOL Ch£ Comparison Setting Data19 Enable

4 Ch£ Comparison Setting Data20 Enable 0: Disable
1: Enable

BOOL Ch£ Comparison Setting Data20 Enable

5 Ch£ Comparison Setting Data21 Enable 0: Disable
1: Enable

BOOL Ch£ Comparison Setting Data21 Enable

6 Ch£ Comparison Setting Data22 Enable 0: Disable
1: Enable

BOOL Ch£ Comparison Setting Data22 Enable

7 Ch£ Comparison Setting Data23 Enable 0: Disable
1: Enable

BOOL Ch£ Comparison Setting Data23 Enable

8 Ch£ Comparison Setting Data24 Enable 0: Disable
1: Enable

BOOL Ch£ Comparison Setting Data24 Enable

9 Ch£ Comparison Setting Data25 Enable 0: Disable
1: Enable

BOOL Ch£ Comparison Setting Data25 Enable

10 Ch£ Comparison Setting Data26 Enable 0: Disable
1: Enable

BOOL Ch£ Comparison Setting Data26 Enable

11 Ch£ Comparison Setting Data27 Enable 0: Disable
1: Enable

BOOL Ch£ Comparison Setting Data27 Enable

12 Ch£ Comparison Setting Data28 Enable 0: Disable
1: Enable

BOOL Ch£ Comparison Setting Data28 Enable

13 Ch£ Comparison Setting Data29 Enable 0: Disable
1: Enable

BOOL Ch£ Comparison Setting Data29 Enable

14 Ch£ Comparison Setting Data30 Enable 0: Disable
1: Enable

BOOL Ch£ Comparison Setting Data30 Enable

15 Ch£ Comparison Setting Data31 Enable 0: Disable
1: Enable

BOOL Ch£ Comparison Setting Data31 Enable
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Comparison Setting Data Enable: 6ch Mode
Aggregated Comparison Setting Data Enable data in 6ch mode.
Comparison operation will not be performed for comparison setting data when setting is disabled.
In 6ch mode, sets Range Comparison Data0 to Enable/Disable.
This setting is not used in 2ch mode. Use Ch£ Comparison Setting Data Enable1 and Ch
£Comparison Setting Data Enable2.

Data Name Data type Default value I/O Port Name Index
(hex)

Subindex
(hex)

Comparison Setting Data Enable
6ch Mode

WORD 0000 hex Comparison Setting Data Enable for
6ch Mode

7016 01

The details of Comparison Setting Data Enable in 6ch mode are given in the following table.

Bit Data Name Function Data type I/O Port Name
0 Ch1 Comparison Setting Data0 Enable for

6ch Mode
0: Disable
1: Enable

BOOL Ch1 Comparison Setting Data0 Enable for
6ch Mode

1 Ch2 Comparison Setting Data0 Enable for
6ch Mode

0: Disable
1: Enable

BOOL Ch2 Comparison Setting Data0 Enable for
6ch Mode

2 Ch3 Comparison Setting Data0 Enable for
6ch Mode

0: Disable
1: Enable

BOOL Ch3 Comparison Setting Data0 Enable for
6ch Mode

3 Ch4 Comparison Setting Data0 Enable for
6ch Mode

0: Disable
1: Enable

BOOL Ch4 Comparison Setting Data0 Enable for
6ch Mode

4 Ch5 Comparison Setting Data0 Enable for
6ch Mode

0: Disable
1: Enable

BOOL Ch5 Comparison Setting Data0 Enable for
6ch Mode

5 Ch6 Comparison Setting Data0 Enable for
6ch Mode

0: Disable
1: Enable

BOOL Ch6 Comparison Setting Data0 Enable for
6ch Mode

6 Reserved --- --- ---
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External Output0 PWM Operation Command
Aggregated external output0 PWM operation command data.

Data Name Data type Default value I/O Port Name Index
(hex)

Subindex
(hex)

External Output0 PWM Operation
Command

WORD 0000 hex External Output0 PWM Operation
Command

7017 01

The details of External Output0 PWM Operation Command are given in the following table.

Bit Data Name Function Data
type I/O Port Name

0 External Output0 PWM in-
ternal setting write execu-
tion.

0→1: Write external output0 PWM internal set-
ting.
1→0: Reset external output0 PWM status
External Output0 PWM Internal Setting Write
Completed to 0.

BOOL External Output0
PWM Internal Set-
ting Write

1 Reserved --- --- ---
2 External Output0 PWM out-

put stop execution.
0→1: Execute reset.
1→0: Reset PWM output status External
Output0 PWM Stop Completed to 0.

BOOL External Output0
PWM Stop

3 External Output0 PWM out-
put execution enabled.

0→1: Execute set.
1→0: Reset external output £ PWM status
External Output0 PWM Start Completed to 0.

BOOL External Output0
PWM Start

4 to
15

Reserved --- --- ---
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6-2 List of Settings
The followings are the setting descriptions, setting ranges, and default values of the functions that can
be used in the High-speed Counter Units.
If you change any parameter that does not change until after the Unit is restarted, restart the NX Unit.
The settings are reflected after the Unit is restarted.
It is not necessary to restart the NX Unit for parameters that are updated immediately. The settings are
updated immediately after the new settings are transferred even if the NX Unit is not restarted.

Precautions for Safe Use

If you transfer parameters for Unit operation settings that are updated when the Unit is restarted
after the settings are changed on the Sysmac Studio, the Unit will be restarted after the transfer
is completed. Always sufficiently check the safety at the connected devices before you transfer
the Unit operation settings.

The setting items are set with one of the following methods.
• Setting is done in the Unit operation settings of the Support Software.
• Set the relevant NX object with message communications such as dedicated commands.

The method to access NX objects through instructions or other messages depends on where the NX
Unit is connected.
If the NX Unit is connected to a CPU Unit, access is possible with the Read NX Unit Object instruction
and the Write NX Unit Object instruction of the NJ/NX-series Controller. When the NX Unit is connect-
ed to a Communications Coupler Unit, the method depends on the connected Communications Cou-
pler Unit or communications master.
Refer to the user's manual for the connected Communications Coupler Unit for method to use mes-
sages to access NX objects on Slave Terminals.

6-2-1 Counter Mode Switching Function Parameters
The Counter Mode switching function parameters are given in the following table.

Setting
name Description

De-
fault
val-
ue

Setting
range Unit

Index
number

(hex)

Subin-
dex

number
(hex)

Update
timing Sections

Counter
Mode

Set this object to the Coun-
ter Mode.
0: 2ch mode.
1: 6ch mode.

0 0/1 --- 5000 01 After the
Unit is
restarted

7-2 Coun
ter Mode
Switch-
ing Func-
tion on
page
7-12
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6-2-2 Counter Function Parameters
The Counter Mode switching function parameters are given in the following table.

Setting
name Description

De-
fault
val-
ue

Setting
range Unit

Index
number

(hex)

Subin-
dex

number
(hex)

Update
timing Sections

Ch1 Counter
Noise Filter
(For NX-
CT2120/
CT2220)

Sets the Counter Noise Fil-
ter.
1: 250 kHz
2: 200 kHz
3: 100 kHz
4: 50 kHz
5: 20 kHz
6: 10 kHz
7: 5 kHz
8: 2 kHz
9: 1 kHz
10: 500 Hz
11: 200 Hz
12: 100 Hz

4 1 to 12 --- 5007 01 After the
Unit is
restarted

7-3-1 Co
unter
Noise Fil-
ter on
page
7-15Ch2 Counter

Noise Filter
(For NX-
CT2120/
CT2220)

02

Ch1 Counter
Noise Filter
(For NX-
CT2320/
CT2420)

Sets the Counter Noise Fil-
ter.
0: 1 MHz
1: 500 kHz
2: 200 kHz
3: 100 kHz
4: 50 kHz
5: 20 kHz
6: 10 kHz
7: 5 kHz
8: 2 kHz
9: 1 kHz
10: 500 Hz
11: 200 Hz
12: 100 Hz

4 0 to 12 --- 5007 01

Ch2 Counter
Noise Filter
(For NX-
CT2320/
CT2420)

02

Counter
Noise Filter
(6ch Mode)

Sets the Counter Noise Fil-
ter.
0: 100 kHz
1: 50 kHz
2: 20 kHz
3: 10 kHz
4: 5 kHz
5: 2 kHz
6: 1 kHz
7: 500 Hz
8: 200 Hz
9: 100 Hz

1 0 to 9 --- 5007 03 After the
Unit is
restarted
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Setting
name Description

De-
fault
val-
ue

Setting
range Unit

Index
number

(hex)

Subin-
dex

number
(hex)

Update
timing Sections

Ch1 Pulse
Input Method

Sets the Pulse Input Meth-
od.
0: Phase differential pulse
x1.
1: Phase differential pulse
x2.
2: Phase differential pulse
x4.
3: Pulse + direction.
4: Up and down pulses.

2 0 to 4 --- 5004 01 After the
Unit is
restarted

7-3-2 Pul
se Input
Method
on page
7-19

Ch2 Pulse
Input Method

02

Ch1 Count
Direction

Sets the Count Direction.
0: Positive direction of phase
A.
1: Positive direction of phase
B.

0 0/1 --- 5005 01 After the
Unit is
restarted

7-3-3 Co
unt Di-
rection
on page
7-23

Ch2 Count
Direction

02

Ch1 Counter
Type

Set this object to the counter
type.
0: Ring counter.
1: Linear counter.

0 0/1 --- 5001 01 After the
Unit is
restarted

7-3-4 Co
unter
Types on
page
7-26

Ch2 Counter
Type

02

Ch3 Counter
Type

03

Ch4 Counter
Type

04

Ch5 Counter
Type

05

Ch6 Counter
Type

06

Ch1 Maxi-
mum Coun-
ter Value

Set this object to the maxi-
mum value of the counter.

2147
4836
47

1 to
2147483647

--- 5002 01 After the
Unit is
restarted

Ch2 Maxi-
mum Coun-
ter Value

02

Ch3 Maxi-
mum Coun-
ter Value

03

Ch4 Maxi-
mum Coun-
ter Value

04

Ch5 Maxi-
mum Coun-
ter Value

05

Ch6 Maxi-
mum Coun-
ter Value

06
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Setting
name Description

De-
fault
val-
ue

Setting
range Unit

Index
number

(hex)

Subin-
dex

number
(hex)

Update
timing Sections

Ch1 Mini-
mum Coun-
ter Value

Set this object to the mini-
mum value of the counter.

-214
7483
648

-2147483648
to 0

--- 5003 01 After the
Unit is
restarted

Ch2 Mini-
mum Coun-
ter Value

02

Ch3 Mini-
mum Coun-
ter Value

03

Ch4 Mini-
mum Coun-
ter Value

04

Ch5 Mini-
mum Coun-
ter Value

05

Ch6 Mini-
mum Coun-
ter Value

06

Ch1 External
Input0
Gate control
Enable/Disa-
ble Setting

Sets Ch1 gate control with
external input0 to 5.
0: Function not allocated.
1: Gate open at ON/gate
closed at OFF.
2: Gate closed at ON/gate
open at OFF.

0 0 to 2 --- 5008 01 After the
Unit is
restarted

7-3-5 Gat
e control
on page
7-28

Ch1 External
Input1
Gate control
Enable/Disa-
ble Setting

07

Ch1 External
Input2
Gate control
Enable/Disa-
ble Setting

0D

Ch1 External
Input3
Gate control
Enable/Disa-
ble Setting

13

Ch1 External
Input4
Gate control
Enable/Disa-
ble Setting

19

Ch1 External
Input5
Gate control
Enable/Disa-
ble Setting

1F
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Setting
name Description

De-
fault
val-
ue

Setting
range Unit

Index
number

(hex)

Subin-
dex

number
(hex)

Update
timing Sections

Ch1 External
Input0
Reset Exe-
cution Condi-
tions Setting

Sets Ch1 Counter Reset Ex-
ecution Setting with external
input0 to 5.
0: Function not allocated.
1: Executed at rising edge.
2: Executed at falling edge.
3: Executed at both edges.

0 0 to 3 --- 5008 02 After the
Unit is
restarted

7-3-6 Co
unter re-
set on
page
7-30

Ch1 External
Input1
Reset Exe-
cution Condi-
tions Setting

08

Ch1 External
Input2
Reset Exe-
cution Condi-
tions Setting

0E

Ch1 External
Input3
Reset Exe-
cution Condi-
tions Setting

14

Ch1 External
Input4
Reset Exe-
cution Condi-
tions Setting

1A

Ch1 External
Input5
Reset Exe-
cution Condi-
tions Setting

20
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Setting
name Description

De-
fault
val-
ue

Setting
range Unit

Index
number

(hex)

Subin-
dex

number
(hex)

Update
timing Sections

Ch1 External
Input0
Preset Exe-
cution Condi-
tions Setting

Sets Ch1 Counter Preset
Execution Setting with exter-
nal input0 to 5.
0: Function not allocated.
1: Executed at rising edge.
2: Executed at falling edge.
3: Executed at both edges.

0 0 to 3 --- 5008 03 After the
Unit is
restarted

7-3-7 Co
unter
Preset
on page
7-35

Ch1 External
Input1
Preset Exe-
cution Condi-
tions Setting

09

Ch1 External
Input2
Preset Exe-
cution Condi-
tions Setting

0F

Ch1 External
Input3
Preset Exe-
cution Condi-
tions Setting

15

Ch1 External
Input4
Preset Exe-
cution Condi-
tions Setting

1B

Ch1 External
Input5
Preset Exe-
cution Condi-
tions Setting

21
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Setting
name Description

De-
fault
val-
ue

Setting
range Unit

Index
number

(hex)

Subin-
dex

number
(hex)

Update
timing Sections

Ch1 External
Input0
Latch1 Exe-
cution Condi-
tions Setting

Sets Ch1 Counter Latch1
Execution Setting with exter-
nal input0 to 5.
0: Function not allocated.
1: Executed at rising edge.
2: Executed at falling edge.
3: Executed at both edges.

0 0 to 3 --- 5008 04 After the
Unit is
restarted

7-3-8 Co
unter
Latch on
page
7-40

Ch1 External
Input1
Latch1 Exe-
cution Condi-
tions Setting

0A

Ch1 External
Input2
Latch1 Exe-
cution Condi-
tions Setting

10

Ch1 External
Input3
Latch1 Exe-
cution Condi-
tions Setting

16

Ch1 External
Input4
Latch1 Exe-
cution Condi-
tions Setting

1C

Ch1 External
Input5
Latch1 Exe-
cution Condi-
tions Setting

22
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Setting
name Description

De-
fault
val-
ue

Setting
range Unit

Index
number

(hex)

Subin-
dex

number
(hex)

Update
timing Sections

Ch1 External
Input0
Latch2 Exe-
cution Condi-
tions Setting

Sets Ch1 Counter Latch2
Execution Setting with exter-
nal input0 to 5.
0: Function not allocated.
1: Executed at rising edge.
2: Executed at falling edge.
3: Executed at both edges.

0 0 to 3 --- 5008 05 After the
Unit is
restarted

7-3-8 Co
unter
Latch on
page
7-40

Ch1 External
Input1
Latch2 Exe-
cution Condi-
tions Setting

0B

Ch1 External
Input2
Latch2 Exe-
cution Condi-
tions Setting

11

Ch1 External
Input3
Latch2 Exe-
cution Condi-
tions Setting

17

Ch1 External
Input4
Latch2 Exe-
cution Condi-
tions Setting

1D

Ch1 External
Input5
Latch2 Exe-
cution Condi-
tions Setting

23
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Setting
name Description

De-
fault
val-
ue

Setting
range Unit

Index
number

(hex)

Subin-
dex

number
(hex)

Update
timing Sections

Ch1 External
Input0
Counter Log
Enable Set-
ting

Sets Ch1 Counter Log Ena-
ble/Disable Setting with ex-
ternal input0 to 5.
0: Function not allocated.
1: Enable at ON.
2: Enable at OFF.

0 0 to 2 --- 5008 06 After the
Unit is
restarted

7-3-9 Co
unter Log
Function
on page
7-44

Ch1 External
Input1
Counter Log
Enable Set-
ting

0C

Ch1 External
Input2
Counter Log
Enable Set-
ting

12

Ch1 External
Input3
Counter Log
Enable Set-
ting

18

Ch1 External
Input4
Counter Log
Enable Set-
ting

1E

Ch1 External
Input5
Counter Log
Enable Set-
ting

24
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Setting
name Description

De-
fault
val-
ue

Setting
range Unit

Index
number

(hex)

Subin-
dex

number
(hex)

Update
timing Sections

Ch2 External
Input0
Gate control
Enable/Disa-
ble Setting

Sets Ch2 gate control with
external input0 to 5.
0: Function not allocated.
1: Gate open at ON/gate
closed at OFF.
2: Gate closed at ON/gate
open at OFF.

0 0 to 2 --- 5009 01 After the
Unit is
restarted

7-3-5 Gat
e control
on page
7-28

Ch2 External
Input1
Gate control
Enable/Disa-
ble Setting

06

Ch2 External
Input2
Gate control
Enable/Disa-
ble Setting

0B

Ch2 External
Input3
Gate control
Enable/Disa-
ble Setting

10

Ch2 External
Input4
Gate control
Enable/Disa-
ble Setting

15

Ch2 External
Input5
Gate control
Enable/Disa-
ble Setting

1A
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Setting
name Description

De-
fault
val-
ue

Setting
range Unit

Index
number

(hex)

Subin-
dex

number
(hex)

Update
timing Sections

Ch2 External
Input0
Reset Exe-
cution Condi-
tions Setting

Sets Ch2 Counter Reset Ex-
ecution Setting with external
input0 to 5.
0: Function not allocated.
1: Executed at rising edge.
2: Executed at falling edge.
3: Executed at both edges.

0 0 to 3 --- 5009 02 After the
Unit is
restarted

7-3-6 Co
unter re-
set on
page
7-30

Ch2 External
Input1
Reset Exe-
cution Condi-
tions Setting

07

Ch2 External
Input2
Reset Exe-
cution Condi-
tions Setting

0C

Ch2 External
Input3
Reset Exe-
cution Condi-
tions Setting

11

Ch2 External
Input4
Reset Exe-
cution Condi-
tions Setting

16

Ch2 External
Input5
Reset Exe-
cution Condi-
tions Setting

1B
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Setting
name Description

De-
fault
val-
ue

Setting
range Unit

Index
number

(hex)

Subin-
dex

number
(hex)

Update
timing Sections

Ch2 External
Input0
Preset Exe-
cution Condi-
tions Setting

Sets Ch2 Counter Preset
Execution Setting with exter-
nal input0 to 5.
0: Function not allocated.
1: Executed at rising edge.
2: Executed at falling edge.
3: Executed at both edges.

0 0 to 3 --- 5009 03 After the
Unit is
restarted

7-3-7 Co
unter
Preset
on page
7-35

Ch2 External
Input1
Preset Exe-
cution Condi-
tions Setting

08

Ch2 External
Input2
Preset Exe-
cution Condi-
tions Setting

0D

Ch2 External
Input3
Preset Exe-
cution Condi-
tions Setting

12

Ch2 External
Input4
Preset Exe-
cution Condi-
tions Setting

17

Ch2 External
Input5
Preset Exe-
cution Condi-
tions Setting

1C
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Setting
name Description

De-
fault
val-
ue

Setting
range Unit

Index
number

(hex)

Subin-
dex

number
(hex)

Update
timing Sections

Ch2 External
Input0
Latch1 Exe-
cution Condi-
tions Setting

Sets Ch2 Counter Latch1
Execution Setting with exter-
nal input0 to 5.
0: Function not allocated.
1: Executed at rising edge.
2: Executed at falling edge.
3: Executed at both edges.

0 0 to 3 --- 5009 04 After the
Unit is
restarted

7-3-8 Co
unter
Latch on
page
7-40

Ch2 External
Input1
Latch1 Exe-
cution Condi-
tions Setting

09

Ch2 External
Input2
Latch1 Exe-
cution Condi-
tions Setting

0E

Ch2 External
Input3
Latch1 Exe-
cution Condi-
tions Setting

13

Ch2 External
Input4
Latch1 Exe-
cution Condi-
tions Setting

18

Ch2 External
Input5
Latch1 Exe-
cution Condi-
tions Setting

1D
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Setting
name Description

De-
fault
val-
ue

Setting
range Unit

Index
number

(hex)

Subin-
dex

number
(hex)

Update
timing Sections

Ch2 External
Input0
Latch2 Exe-
cution Condi-
tions Setting

Sets Ch2 Counter Latch2
Execution Setting with exter-
nal input0 to 5.
0: Function not allocated.
1: Executed at rising edge.
2: Executed at falling edge.
3: Executed at both edges.

0 0 to 3 --- 5009 05 After the
Unit is
restarted

7-3-8 Co
unter
Latch on
page
7-40

Ch2 External
Input1
Latch2 Exe-
cution Condi-
tions Setting

0A

Ch2 External
Input2
Latch2 Exe-
cution Condi-
tions Setting

0F

Ch2 External
Input3
Latch2 Exe-
cution Condi-
tions Setting

14

Ch2 External
Input4
Latch2 Exe-
cution Condi-
tions Setting

19

Ch2 External
Input5
Latch2 Exe-
cution Condi-
tions Setting

1E
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Setting
name Description

De-
fault
val-
ue

Setting
range Unit

Index
number

(hex)

Subin-
dex

number
(hex)

Update
timing Sections

Ch3 External
Input2
Reset Exe-
cution Condi-
tions Setting

Sets Ch3 Counter Reset Ex-
ecution Setting with external
input2.
0: Function not allocated.
1: Executed at rising edge.
2: Executed at falling edge.
3: Executed at both edges.

0 0 to 3 --- 500A 01 After the
Unit is
restarted

7-3-6 Co
unter re-
set on
page
7-30

Ch3 External
Input2
Preset Exe-
cution Condi-
tions Setting

Sets Ch3 Counter Preset
Execution Setting with exter-
nal input2.
0: Function not allocated.
1: Executed at rising edge.
2: Executed at falling edge.
3: Executed at both edges.

0 0 to 3 --- 02 7-3-7 Co
unter
Preset
on page
7-35

Ch3 External
Input2
Latch1 Exe-
cution Condi-
tions Setting

Sets Ch3 Counter Latch1
Execution Setting with exter-
nal input2.
0: Function not allocated.
1: Executed at rising edge.
2: Executed at falling edge.
3: Executed at both edges.

0 0 to 3 --- 03 7-3-8 Co
unter
Latch on
page
7-40

Ch4 External
Input3
Reset Exe-
cution Condi-
tions Setting

Sets Ch4 Counter Reset Ex-
ecution Setting with external
input3.
0: Function not allocated.
1: Executed at rising edge.
2: Executed at falling edge.
3: Executed at both edges.

0 0 to 3 --- 04 7-3-6 Co
unter re-
set on
page
7-30

Ch4 External
Input3
Preset Exe-
cution Condi-
tions Setting

Sets Ch4 Counter Preset
Execution Setting with exter-
nal input3.
0: Function not allocated.
1: Executed at rising edge.
2: Executed at falling edge.
3: Executed at both edges.

0 0 to 3 --- 05 7-3-7 Co
unter
Preset
on page
7-35

Ch4 External
Input3
Latch1 Exe-
cution Condi-
tions Setting

Sets Ch4 Counter Latch1
Execution Setting with exter-
nal input3.
0: Function not allocated.
1: Executed at rising edge.
2: Executed at falling edge.
3: Executed at both edges.

0 0 to 3 --- 06 7-3-8 Co
unter
Latch on
page
7-40

Ch5 External
Input4
Reset Exe-
cution Condi-
tions Setting

Sets Ch5 Counter Reset Ex-
ecution Setting with external
input4.
0: Function not allocated.
1: Executed at rising edge.
2: Executed at falling edge.
3: Executed at both edges.

0 0 to 3 --- 07 7-3-6 Co
unter re-
set on
page
7-30
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Setting
name Description

De-
fault
val-
ue

Setting
range Unit

Index
number

(hex)

Subin-
dex

number
(hex)

Update
timing Sections

Ch5 External
Input4
Preset Exe-
cution Condi-
tions Setting

Sets Ch5 Counter Preset
Execution Setting with exter-
nal input4.
0: Function not allocated.
1: Executed at rising edge.
2: Executed at falling edge.
3: Executed at both edges.

0 0 to 3 --- 500A 08 After the
Unit is
restarted

7-3-7 Co
unter
Preset
on page
7-35

Ch5 External
Input4
Latch1 Exe-
cution Condi-
tions Setting

Sets Ch5 Counter Latch1
Execution Setting with exter-
nal input4.
0: Function not allocated.
1: Executed at rising edge.
2: Executed at falling edge.
3: Executed at both edges.

0 0 to 3 --- 09 7-3-8 Co
unter
Latch on
page
7-40

Ch6 External
Input5
Reset Exe-
cution Condi-
tions Setting

Sets Ch6 Counter Reset Ex-
ecution Setting with external
input5.
0: Function not allocated.
1: Executed at rising edge.
2: Executed at falling edge.
3: Executed at both edges.

0 0 to 3 --- 0A 7-3-6 Co
unter re-
set on
page
7-30

Ch6 External
Input5
Preset Exe-
cution Condi-
tions Setting

Sets Ch6 Counter Preset
Execution Setting with exter-
nal input5.
0: Function not allocated.
1: Executed at rising edge.
2: Executed at falling edge.
3: Executed at both edges.

0 0 to 3 --- 0B 7-3-7 Co
unter
Preset
on page
7-35

Ch6 External
Input5
Latch1 Exe-
cution Condi-
tions Setting

Sets Ch6 Counter Latch1
Execution Setting with exter-
nal input5.
0: Function not allocated.
1: Executed at rising edge.
2: Executed at falling edge.
3: Executed at both edges.

0 0 to 3 --- 0C 7-3-8 Co
unter
Latch on
page
7-40

Counter Log
Mode

Select Counter Log Mode.
0: Latch Log mode.
1: Cyclic Log mode.

0 0/1 --- 5000 03 After the
Unit is
restarted

7-3-9 Co
unter Log
Function
on page
7-44

Counter Log
Cycle Time
Setting

Set Counter Log cycle time
setting.

1000 1 to 65535 µs 501B 01 After the
Unit is
restarted
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Setting
name Description

De-
fault
val-
ue

Setting
range Unit

Index
number

(hex)

Subin-
dex

number
(hex)

Update
timing Sections

Ch1 Time
Window

Sets this object to the time
window for pulse rate meas-
urement.

0 0 to 65535 ms 5006 01 Immedi-
ately

7-3-10 P
ulse Rate
Measure-
ment
Function
on page
7-49

Ch2 Time
Window

02

Ch3 Time
Window

03

Ch4 Time
Window

04

Ch5 Time
Window

05

Ch6 Time
Window

06

Ch1 Edge
Detection
Method

Sets the edge detection
method for pulse period
measurement.
0: Disable the function.
1: Measure every rising
edge.
2: Measure every falling
edge.
3: Measure every rising and
falling edge.

0 0 to 4 --- 500B 01 After the
Unit is
restarted

7-3-11 P
ulse Peri-
od Meas-
urement
Function
on page
7-50

Ch2 Edge
Detection
Method

02

6-2-3 External Input Function Parameters
The external input function parameters are given in the following table.

Setting
name Description

De-
fault
val-
ue

Setting
range Unit

Index
number

(hex)

Subin-
dex

number
(hex)

Update
timing Sections

External In-
put Noise Fil-
ter

Sets the time constant for
external input0 to 5 noise fil-
ter.
0: 1 μs
1: 5 μs
2: 10 μs
3: 50 μs
4: 100 μs
5: 500 μs
6: 1 ms
7: 5 ms
8: 10 ms

3 0 to 8 --- 500E 01 After the
Unit is
restarted

7-4-1 Ex-
ternal In-
put Noise
Filter on
page
7-55
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6-2-4 Comparison Function Parameters
The comparison function parameters are given in the following table.

Setting
name Description

De-
fault
val-
ue

Setting
range Unit

Index
number

(hex)

Subin-
dex

number
(hex)

Update
timing Sections

Comparison
Function
Mode

Sets Comparison Mode in
2ch mode.
0: Target comparison mode.
1: Range comparison mode.

0 0/1 --- 5000 02 After the
Unit is
restarted

7-5-1 Co
mparison
Function
Mode
Switch-
ing on
page
7-59

Ch1 Target
Comparison
Data0 Initial
Target Value

Sets initial value for Ch1 Tar-
get Comparison Data0.

0 -2147483648
to
2147483647

--- 5011 01 After the
Unit is
restarted

7-5-2 Tar
get Com-
parison
on page
7-61Ch1 Target

Comparison
Data0 Initial
Advance
Time

0 0 to 65535 µs 5012 01

Ch1 Target
Comparison
Data0 Initial
pCV Output
Pattern

0000
hex

0000 to
FFFF hex

--- 5013 01

Ch1 Target
Comparison
Data0 Initial
mCV Output
Pattern

0000
hex

0000 to
FFFF hex

--- 09

Ch1 Target
Comparison
Data1 Initial
Target Value

Sets initial value for Ch1 Tar-
get Comparison Data1.

0 -2147483648
to
2147483647

--- 5011 02

Ch1 Target
Comparison
Data1 Initial
Advance
Time

0 0 to 65535 µs 5012 02

Ch1 Target
Comparison
Data1 Initial
pCV Output
Pattern

0000
hex

0000 to
FFFF hex

--- 5013 02

Ch1 Target
Comparison
Data1 Initial
mCV Output
Pattern

0000
hex

0000 to
FFFF hex

--- 0A
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Setting
name Description

De-
fault
val-
ue

Setting
range Unit

Index
number

(hex)

Subin-
dex

number
(hex)

Update
timing Sections

Ch1 Target
Comparison
Data2 Initial
Target Value

Sets initial value for Ch1 Tar-
get Comparison Data2.

0 -2147483648
to
2147483647

--- 5011 03 After the
Unit is
restarted

7-5-2 Tar
get Com-
parison
on page
7-61Ch1 Target

Comparison
Data2 Initial
Advance
Time

0 0 to 65535 µs 5012 03

Ch1 Target
Comparison
Data2 Initial
pCV Output
Pattern

0000
hex

0000 to
FFFF hex

--- 5013 03

Ch1 Target
Comparison
Data2 Initial
mCV Output
Pattern

0000
hex

0000 to
FFFF hex

--- 0B

Ch1 Target
Comparison
Data3 Initial
Target Value

Sets initial value for Ch1 Tar-
get Comparison Data3.

0 -2147483648
to
2147483647

--- 5011 04

Ch1 Target
Comparison
Data3 Initial
Advance
Time

0 0 to 65535 µs 5012 04

Ch1 Target
Comparison
Data3 Initial
pCV Output
Pattern

0000
hex

0000 to
FFFF hex

--- 5013 04

Ch1 Target
Comparison
Data3 Initial
mCV Output
Pattern

0000
hex

0000 to
FFFF hex

--- 0C
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Setting
name Description

De-
fault
val-
ue

Setting
range Unit

Index
number

(hex)

Subin-
dex

number
(hex)

Update
timing Sections

Ch2 Target
Comparison
Data0 Initial
Target Value

Sets initial value for Ch2 Tar-
get Comparison Data0.

0 -2147483648
to
2147483647

--- 5011 05 After the
Unit is
restarted

7-5-2 Tar
get Com-
parison
on page
7-61Ch2 Target

Comparison
Data0 Initial
Advance
Time

0 0 to 65535 µs 5012 05

Ch2 Target
Comparison
Data0 Initial
pCV Output
Pattern

0000
hex

0000 to
FFFF hex

--- 5013 05

Ch2 Target
Comparison
Data0 Initial
mCV Output
Pattern

0000
hex

0000 to
FFFF hex

--- 0D

Ch2 Target
Comparison
Data1 Initial
Target Value

Sets initial value for Ch2 Tar-
get Comparison Data1.

0 -2147483648
to
2147483647

--- 5011 06

Ch2 Target
Comparison
Data1 Initial
Advance
Time

0 0 to 65535 µs 5012 06

Ch2 Target
Comparison
Data1 Initial
pCV Output
Pattern

0000
hex

0000 to
FFFF hex

--- 5013 06

Ch2 Target
Comparison
Data1 Initial
mCV Output
Pattern

0000
hex

0000 to
FFFF hex

--- 0E
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Setting
name Description

De-
fault
val-
ue

Setting
range Unit

Index
number

(hex)

Subin-
dex

number
(hex)

Update
timing Sections

Ch2 Target
Comparison
Data2 Initial
Target Value

Sets initial value for Ch2 Tar-
get Comparison Data2.

0 -2147483648
to
2147483647

--- 5011 07 After the
Unit is
restarted

7-5-2 Tar
get Com-
parison
on page
7-61Ch2 Target

Comparison
Data2 Initial
Advance
Time

0 0 to 65535 µs 5012 07

Ch2 Target
Comparison
Data2 Initial
pCV Output
Pattern

0000
hex

0000 to
FFFF hex

--- 5013 07

Ch2 Target
Comparison
Data2 Initial
mCV Output
Pattern

0000
hex

0000 to
FFFF hex

--- 0F

Ch2 Target
Comparison
Data3 Initial
Target Value

Sets initial value for Ch2 Tar-
get Comparison Data3.

0 -2147483648
to
2147483647

--- 5011 08

Ch2 Target
Comparison
Data3 Initial
Advance
Time

0 0 to 65535 µs 5012 08

Ch2 Target
Comparison
Data3 Initial
pCV Output
Pattern

0000
hex

0000 to
FFFF hex

--- 5013 08

Ch2 Target
Comparison
Data3 Initial
mCV Output
Pattern

0000
hex

0000 to
FFFF hex

--- 10
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Setting
name Description

De-
fault
val-
ue

Setting
range Unit

Index
number

(hex)

Subin-
dex

number
(hex)

Update
timing Sections

Advance
Time Range
Setting

Sets time range for meas-
urement of count values per
1 µs.
0: 0.256 ms
1: 0.512 ms
2: 1.024 ms
3: 2.048 ms
4: 4.096 ms
5: 8.192 ms
6: 16.384 ms
7: 32.768 ms
8: 65.536 ms
9: 131.072 ms
10: 524.288 ms
11: 2097.152 ms
12: 8388.608 ms

8 0 to 12 --- 5010 01 After the
Unit is
restarted

7-5-2 Tar
get Com-
parison
on page
7-61

Ch1 Range
Comparison
Data0 Initial
Lower Limit
Value

Sets initial value for Ch1
Range Comparison Data0.

0 -2147483648
to
2147483647

--- 501C 01 After the
Unit is
restarted

7-5-3 2ch
mode
Range
Compari-
son on
page
7-74
7-5-4 6ch
mode
Range
Compari-
son on
page
7-85

Ch1 Range
Comparison
Data0 Initial
Upper Limit
Value

0 -2147483648
to
2147483647

--- 02

Ch1 Range
Comparison
Data0 Initial
Output Pat-
tern

0000
hex

0000 to 003F
hex

--- 03

Ch2 Range
Comparison
Data0 Initial
Lower Limit
Value

Sets initial value for Ch2
Range Comparison Data0.

0 -2147483648
to
2147483647

--- 04

Ch2 Range
Comparison
Data0 Initial
Upper Limit
Value

0 -2147483648
to
2147483647

--- 05

Ch2 Range
Comparison
Data0 Initial
Output Pat-
tern

0000
hex

0000 to 003F
hex

--- 06
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6

6-2-4 C
om

parison Function Param
eters



Setting
name Description

De-
fault
val-
ue

Setting
range Unit

Index
number

(hex)

Subin-
dex

number
(hex)

Update
timing Sections

Ch3 Range
Comparison
Data0 Initial
Lower Limit
Value

Sets initial value for Ch3
Range Comparison Data0.

0 -2147483648
to
2147483647

--- 501C 07 After the
Unit is
restarted

7-5-4 6ch
mode
Range
Compari-
son on
page
7-85

Ch3 Range
Comparison
Data0 Initial
Upper Limit
Value

0 -2147483648
to
2147483647

--- 08

Ch4 Range
Comparison
Data0 Initial
Lower Limit
Value

Sets initial value for Ch4
Range Comparison Data0.

0 -2147483648
to
2147483647

--- 09

Ch4 Range
Comparison
Data0 Initial
Upper Limit
Value

0 -2147483648
to
2147483647

--- 0A
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Setting
name Description

De-
fault
val-
ue

Setting
range Unit

Index
number

(hex)

Subin-
dex

number
(hex)

Update
timing Sections

Ch5 Range
Comparison
Data0 Initial
Lower Limit
Value

Sets initial value for Ch5
Range Comparison Data0.

0 -2147483648
to
2147483647

--- 501C 0B After the
Unit is
restarted

7-5-4 6ch
mode
Range
Compari-
son on
page
7-85

Ch5 Range
Comparison
Data0 Initial
Upper Limit
Value

0 -2147483648
to
2147483647

--- 0C

Ch6 Range
Comparison
Data0 Initial
Lower Limit
Value

Sets initial value for Ch6
Range Comparison Data0.

0 -2147483648
to
2147483647

--- 0D

Ch6 Range
Comparison
Data0 Initial
Upper Limit
Value

0 -2147483648
to
2147483647

--- 0E

Ch1 Hystere-
sis Data for
Range Com-
parison
Mode

Sets hysteresis width in 2ch
mode range comparison.
0: No hysteresis.
1 to 255: Hysteresis width.

0 0 to 255 --- 5014 01 7-5-3 2ch
mode
Range
Compari-
son on
page
7-74

Ch2 Hystere-
sis Data for
Range Com-
parison
Mode

02
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Setting
name Description

De-
fault
val-
ue

Setting
range Unit

Index
number

(hex)

Subin-
dex

number
(hex)

Update
timing Sections

External Out-
put0 Inter-
Channel
Logical Set-
ting for
Range Com-
parison
Mode

In 2ch mode range compari-
son, sets operation when
output by Ch1 and Ch2
counter range comparison is
allocated to the same exter-
nal output.
0: OR setting.
1: AND setting.

0 0/1 --- 5015 01 After the
Unit is
restarted

7-5-3 2ch
mode
Range
Compari-
son on
page
7-74

External Out-
put1 Inter-
Channel
Logical Set-
ting for
Range Com-
parison
Mode

02

External Out-
put2 Inter-
Channel
Logical Set-
ting for
Range Com-
parison
Mode

03

External Out-
put3 Inter-
Channel
Logical Set-
ting for
Range Com-
parison
Mode

04

External Out-
put4 Inter-
Channel
Logical Set-
ting for
Range Com-
parison
Mode

05

External Out-
put5 Inter-
Channel
Logical Set-
ting for
Range Com-
parison
Mode

06
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6-2-5 External Output Function Parameters
The external output function parameters are given in the following table.

Setting
name Description

De-
fault
val-
ue

Setting
range Unit

Index
number

(hex)

Subin-
dex

number
(hex)

Update
timing Sections

External Out-
put0 Pulse
ON-Delay
Time

Sets the external output0 to
1 ON-delay time with Target
Comparison and Range
Comparison.

0 0 to 50 ms 5016 01 After the
Unit is
restarted

7-6-1 Out
put Delay
Function
on page
7-89External Out-

put1 Pulse
ON-Delay
Time

02

External Out-
put0 Pulse
Duration
Time

Sets the external output0 to
1 ON duration with Target
Comparison and Range
Comparison.

0 0 to 50 ms 5017 01

External Out-
put1 Pulse
Duration
Time

02

External Out-
put0 Func-
tion Setting

Select from external output0
functions.
0: Target comparison output.
1: PWM output.

0 0/1 --- 5018 01 After the
Unit is
restarted

7-6-2 PW
M Output
Function
on page
7-92External Out-

put0 PWM
Unit Setting

Sets PWM output frequency
unit.
0: Frequency unit 0.1 Hz.
1: Frequency unit 1 Hz.

0 0/1 --- 5019 01
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Setting
name Description

De-
fault
val-
ue

Setting
range Unit

Index
number

(hex)

Subin-
dex

number
(hex)

Update
timing Sections

External Out-
put0 Load
Rejection
Output Set-
ting

Set the output at load OFF.
0: OFF
1: Holds the present value.

During PWM output, the
PWM output when the
error occurred continues.

0 0/1 --- 501A 01 After the
Unit is
restarted

7-6-5 Lo
ad Re-
jection
External
Output
Setting
on page
7-97

External Out-
put1 Load
Rejection
Output Set-
ting

02

External Out-
put2 Load
Rejection
Output Set-
ting

03

External Out-
put3 Load
Rejection
Output Set-
ting

04

External Out-
put4 Load
Rejection
Output Set-
ting

05

External Out-
put5 Load
Rejection
Output Set-
ting

06
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7
Functions

This section describes the functions of the High-speed Counter Units.
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7-1 Function Block Diagram
The overall High-speed Counter Unit function block diagram is as shown below.

Counter Input Terminal External Input Terminal 

Counter Mode Switching Function 

 

Counter Function 

 
Comparison

 Function
 

External Output Terminal 

Count Pulse Waveform 

Present Counter Value 

 

Output Pattern at Counter Reset/Preset *1 *2

 (external output set/reset)

 

External 

Input 

Function

External 

Output 

Function

Gate Control*1

  Counter Reset Execution

  Counter Preset Execution

  Counter Latch1 Execution

  Counter Latch2 Execution *1

  Counter Log Enable/Disable *1

Target Comparison Mode *1

  Output Pattern at Addition Match

  Output Pattern at Subtraction Match

  (external output set/reset) 

Range Comparison Mode

  Output Pattern

  (external output ON when

   within range comparison)

Target Comparison Counter Preset Execution *1

Target Comparison Counter Reset Execution *1

(2ch mode/6ch mode)

*1: Not usable in 6ch mode.
*2: Comparison Function Mode is for Target Comparison Mode only.

Below are the details of each block.
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7-1-1 Counter Mode Switching Function
The following table shows the Counter Mode Switching Function block diagram.
The available functions, including the Counter Function, Comparison Function, External Input Func-
tion, and External Output Function, differ by counter mode switching.

Counter Mode 

Switching Function

Counter Input Terminal 

Ch1 A-phase count pulse waveform
Ch2 A-phase count pulse waveform
Ch3 A-phase count pulse waveform
Ch4 A-phase count pulse waveform
Ch5 A-phase count pulse waveform
Ch6 A-phase count pulse waveform

Counter Mode

2ch mode 6ch mode

6ch mode

Ch1 to 6 count pulse waveform
2ch mode

Ch1 to 2 count pulse waveform

Ch1 A/B/Z-phase count pulse waveform
Ch2 A/B/Z-phase count pulse waveform

7 Functions
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7-1-2 Counter Functions
The following table shows the counter function block diagram.

Pulse Input Method

Gate Control

Counter Operation 

Command

Enable CounterStop Counter

Counter Operation 

Command

Enable CounterStop Counter

Counter Preset
Output Pattern at Counter Reset/Preset *1*2

Output Pattern at Counter Reset/Preset *1*2

Counter Operation 

Command

Counter Reset

Counter Reset with External Input Execution

Counter Reset by Target Comparison Execution*1

Counter Operation 

Command

Counter Latch

Counter Log Function*1

Cyclic Log Latch Log

Log Data

Counter Log Operation

 Command

Counter Types

Count Direction 

*1

2ch mode Ch1 to 2

 count pulse waveform

6ch mode Ch1 to 6

 count pulse waveform

Counter Function

Counter Noise 

Filter

Ch1 to 2 Noise Filter 

(settable by channel)

6ch mode Noise Filter 

(6ch common setting)

Phase differential pulse input multiplication x1/2/4

/pulse + direction input

/up and down pulse input

Single-phase 

Pulse Input

Positive direction of phase A

/Positive direction of phase B

Count Direction is not usable 

in 6ch mode. Operation is 

consistently in the positive 

direction.

Ring counter/linear counter Ring counter/linear counter

Pulse Rate 
Measurement 

Function

Pulse Period 
Measurement 

Function

Time 
Stamping *1

DC time

2ch mode 

present counter value

6ch mode 

present counter value

Counter Log Mode 

setting

Counter Log Enable/Disable with External Input *1

Latch 2 points/Ch

Latch 1 point/Ch
Counter Latch1 with External Input Execution

Counter Latch2 with External Input Execution *1

Counter Preset with External Input Execution

Counter Preset by Target Comparison Execution *1

Gate Control with External Input *1

*1: Not usable in 6ch mode.
*2: Comparison Function Mode is for Target Comparison Mode only.
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7-1-3 External Input Function
The following table shows the External Input Function block diagram.

 

Gate Control with External Input  

Counter Preset with External Input Execution  

Counter Reset with External Input Execution 

 

 

 

External Input Status

External Input Function 

 

External Input Function Selection 

Counter Latch with External Input1 Execution

Counter Latch with External Input2 Execution

Counter Log Enable/Disable with External Input

External Input Noise Filter

External Input0 to 5 Terminals

External Input0 to 5 Noise Filter 

(6 inputs common setting)

Counter Latch2 Execution *1

 Disable/Rising Edge/Falling Edge/Both Edges

Gate Control Enable/Disable *1

 Disable/Gate Open at ON/Gate Closed at ON

Counter Reset Execution

 Disable/Rising Edge/Falling Edge/Both Edges

Counter Latch1 Execution

 Disable/Rising Edge/Falling Edge/Both Edges

Counter Log Enable/Disable *1

 Disable/Enabled at ON/Enabled at OFF

Counter Preset Execution

 Disable/Rising Edge/Falling Edge/Both Edges

*1 Gate Control Enable/Disable, Counter Latch2 Execute, and Counter Log Enable/Disable cannot be used in 6ch
mode.
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7-1-4 Comparison Function
The following table shows the comparison function block diagram.
For 2ch mode, select either target comparison or range comparison.
For 6ch mode, only range comparison is available.
Depending on the selected mode, the comparison function operation differs.

Comparison Function 

Range Comparison 2ch Mode 

Ch1 External Output0 to 5 Output Pattern

Range Comparison 2ch Mode 

Ch2 External Output0 to 5 Output Pattern

Range Comparison 6ch Mode 

External Output0 to 5 ON/OFF

Target ComparisonExternal Output0 to 5 Set/Reset

  Ch1 to 2 Counter Reset

  Ch1 to 2 Counter Preset

Comparison Function

 Mode Setting

Target Comparison

Range Comparison

 2ch Mode

Range Comparison

 6ch Mode

2ch mode Ch1 to 2

 Present Counter Value

6ch mode Ch1 to 6

 Present Counter Value

Below is a description of the details of Target Comparison, Range Comparison 2ch Mode, and Range
Comparison 6ch Mode.

7 Functions

7-7NX-series High-speed Counter Units User’s Manual (W647-E1)

7-1 Function B
lock D

iagram

7

7-1-4 C
om

parison Function



Target Comparison
The following table shows the Target Comparison Mode block diagram.
Target comparison can be used only in 2ch mode.
Up to 32 target comparison data items can be set for each channel. External output set/reset or coun-
ter reset/counter preset is possible for each target comparison data item at addition match and sub-
traction match.

Target Comparison Mode 

 
E/D 

Target value correction 
by advance time

Addition matching output pattern
Subtraction matching output pattern

E/D 

.

..

.

..

E/D 

E/D 
 

E/D 

Comparison of present 
counter value and 
target value

Target value correction 
by advance time

Addition matching output pattern
Subtraction matching output pattern

Comparison of present 
counter value and 
target value

Target value correction 
by advance time

Addition matching output pattern
Subtraction matching output pattern

Comparison of present 
counter value and 
target value

Target value correction 
by advance time

Addition matching output pattern
Subtraction matching output pattern

Comparison of present 
counter value and 
target value

Target value correction 
by advance time

Addition matching output pattern
Subtraction matching output pattern

Comparison of present 
counter value and 
target value

Target value correction 
by advance time

Addition matching output pattern
Subtraction matching output pattern

Comparison of present 
counter value and 
target value

E/D 

E/D = Comparison Setting Data Enable Setting 

2ch mode 

Ch1 present 

counter value

2ch mode 

Ch2 present 

counter value

Target Comparison

  External Output0 to 5 Set/Reset

  Counter Reset Execution

  Counter Preset Execution

Ch1 Target Comparison Data31

Ch1 Target Comparison Data0

Ch1 Target Comparison Data1

Ch2 Target Comparison Data31

Ch2 Target Comparison Data0

Ch2 Target Comparison Data1
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Range Comparison 2ch Mode
The following table shows the Range Comparison 2ch Mode block diagram.
Up to 32 range comparison data items can be set for each channel. The comparison results for each
range comparison data can be output to arbitrary external outputs.

E/D = Comparison Setting Data Enable Setting 

   

 
 

Hysteresis 

Setting

Hysteresis 

Setting

 E/D 

Comparison of present 
counter value against 
upper and lower limits

Comparison of present 
counter value against 
upper and lower limits

Comparison of present 
counter value against 
upper and lower limits

Comparison of present 
counter value against 
upper and lower limits

Comparison of present 
counter value against 
upper and lower limits

Comparison of present 
counter value against 
upper and lower limits

 
 

External Output0 to 5 

Output Pattern

External Output0 to 5 

Output Pattern

External Output0 to 5 

Output Pattern

External Output0 to 5 

Output Pattern

External Output0 to 5 

Output Pattern

External Output0 to 5 

Output Pattern

 

E/D 

OR 

E/D 

 
 

 E/D 

E/D 

OR 

E/D 

2ch mode 

Ch1 present 

counter value

2ch mode 

Ch2 present 

counter value

.

..

.

..

Ch1 Range Comparison Data0

Ch1 Range Comparison Data1

Ch1 Range Comparison Data31

Ch2 Range Comparison Data0

Ch2 Range Comparison Data1

Ch2 Range Comparison Data31

Range Comparison 2ch Mode

External Output0 to 5

 Inter-channel Logical Setting

 AND Setting/OR Setting

Range Comparison 

External Output0 to 

5 Output Pattern

7 Functions

7-9NX-series High-speed Counter Units User’s Manual (W647-E1)

7-1 Function B
lock D

iagram

7

7-1-4 C
om

parison Function



Range Comparison 6ch Mode
The following table shows the Range Comparison 6ch Mode block diagram.
In 6ch mode, the external outputs corresponding to each channel are fixed.

Ch External output
Ch1 External Output0
Ch2 External Output1
Ch3 External Output2
Ch4 External Output3
Ch5 External Output4
Ch6 External Output5

E/D = Comparison Setting Data Enable: 6ch Mode

E/D 

E/D 
 

 

E/D 

E/D 

E/D 

E/D 

Range Comparison 6ch Mode

Comparison of present 
counter value against upper 
and lower limits

Comparison of present 
counter value against upper 
and lower limits

Comparison of present 
counter value against upper 
and lower limits

Comparison of present 
counter value against upper 
and lower limits

Comparison of present 
counter value against upper 
and lower limits

Comparison of present 
counter value against upper 
and lower limits

6ch mode 

Ch6 present counter value

6ch mode 

Ch5 present counter value

6ch mode 

Ch4 present counter value

6ch mode 

Ch3 present counter value

6ch mode 

Ch2 present counter value

6ch mode 

Ch1 present counter value

Ch6 Comparison Setting Data0

Ch5 Comparison Setting Data0

Ch4 Comparison Setting Data0

Ch3 Comparison Setting Data0

Ch2 Comparison Setting Data0

Ch1 Comparison Setting Data0

Range Comparison 6ch Mode

External Output5

Range Comparison 6ch Mode

External Output4

Range Comparison 6ch Mode

External Output3

Range Comparison 6ch Mode

External Output2

Range Comparison 6ch Mode

External Output1

Range Comparison 6ch Mode

External Output0
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7-1-5 External Output Function
The following table shows the External Output Function block diagram.
The External Output Function operates differently depending on comparison function selection from
Target Comparison, Range Comparison 2ch Mode, and Range Comparison 6ch Mode. Target Com-
parison external output and Range Comparison 2ch Mode external output cannot be used in 6ch
mode. Range Comparison 6ch Mode external output cannot be used in 2ch mode.
Also, when the External Output Force ON/OFF function is enabled, external output operation is possi-
ble with the force ON/OFF setting.

External Output0 to 5
Load Rejection Output Setting

External Output Status

External Output0

Target Comparison 
Output

PWM Output

Target Comparison

Disable

Enable

Output data not 

receivable

Output data 

receivable

Target comparison 

external output0 to 5 

output pattern

Output pattern 

at counter reset/preset 

External output0 to 5

Range Comparison 2ch Mode 

External Output0 to 5 Output Pattern

Range Comparison 6ch Mode 

External Output0 to 5 ON/OFF

External Output 

Function

Set/Reset

Set/Reset

ON with setting

OFF with resetting 

(set/reset executed 

in order of 

generation)

Output Delay Function 

ON-Delay 

ON Duration

Output Delay Function 

ON-Delay 

ON Duration

External Output1

External Output2 to 5

External Output2 to 5

External Output0 to 1

External Output 0 

Function Setting

PWM Output Function*1

(External Output0 only) 

Starts with setting, 

stops with settings change resetting

External Output Force ON/OFF Function

External Output0 to 5 Force ON/OFF Enable

Load Rejection External 

Output Setting

External Output0 to 5 

Force ON/OFF Setting

External Output0 to 5 

Terminals

External Output PWM Operation 

Command Set/Reset

*1 The PWM Output Function can be used only with external output0. The PWM Output Function cannot be used
with external output1 to 5.

7 Functions

7-11NX-series High-speed Counter Units User’s Manual (W647-E1)

7-1 Function B
lock D

iagram

7

7-1-5 External O
utput Function



7-2 Counter Mode Switching Function
This section describes the Counter Mode Switching Function.

7-2-1 Overview and Applications
For the High-speed Counter Unit, the counter mode can be selected from 2ch mode and 6ch mode in
accordance with the application in use. 2ch mode offers two counter point number channels and sup-
ports various functions. 6ch mode offers six counter point number channels and supports limited func-
tions.

7-2-2 Details on the Function
Select the Counter Mode from 2ch mode and 6ch mode.

Setting
The settings are shown in the following table.

Setting name Description Default val-
ue

Setting
range Unit Update timing

Counter Mode Set this object to the Counter
Mode.
0: 2ch mode.
1: 6ch mode.

0 0/1 --- After the Unit is restart-
ed

Differences Between 2ch Mode and 6ch Mode
Below are the differences between 2ch mode and 6ch mode.

Function 2ch mode 6ch mode
Counter functions

Counter input terminal A-phase, B-phase, Z-phase A-phase only
Maximum response frequen-
cy

NX-CT2120/CT2220: 1 MHz
NX-CT2320/CT2420: 4 MHz
(at phase differential pulse x4)

100 kHz
(for single-phase)

Counter Noise Filter Yes (individual setting possible) Yes (6ch common)
Pulse Input Method Phase differential pulse (multiplication

x1/2/4), pulse + direction, or up and down
pulses

Single-phase only

Count Direction Yes No (addition only)
Counter Type Select ring counter or linear counter
Gate control Counter operation command and external

input can be used
Counter operation command on-
ly

Counter reset Counter operation command, external in-
put, Z-phase input, and target comparison
can be used

Counter operation command
and external input can be used
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Function 2ch mode 6ch mode
Counter preset Counter operation command, external in-

put, and target comparison can be used
Counter operation command
and external input can be used

Counter Latch Latch count: 2/Ch
Latch with External Input

Latch count: 1/Ch
Latch with External Input

Counter Log Function Yes None
Pulse Rate Measurement
Function

Yes

Pulse Period Measurement
Function

Yes None

Time stamping Yes None
External Input Function

External Input Noise Filter Yes
External Input Status Yes
External Input Function Se-
lection

Gate Control, Counter Reset, Counter
Preset, Counter Latch, and Counter Log
Enable/Disable functions can be set. Mul-
tiple functions can be allocated to 1 exter-
nal input.

Counter reset, counter preset,
and counter latch can be set for
each external input. Multiple
functions can be allocated to 1
external input.

Comparison Function

Comparison Function Mode
Switching

Yes None

Target comparison Yes None
Range comparison Range Comparison 2ch Mode

Range comparison data: 32/Ch
Hysteresis setting: Yes
External Output Inter-Channel Logical
Setting: Yes

Range Comparison 6ch Mode
Range comparison data: 1/Ch
Hysteresis setting: No
External Output Inter-Channel
Logical Setting: No

External Output Function

Output Delay Function Yes None
PWM Output Function Yes None
External Output Force
ON/OFF Function

Yes

External Output Status Yes
Load Rejection External Out-
put Setting

Yes

7-2-3 Setting Method
This section gives the setting method for Sysmac Studio.
Even if using support software other than Sysmac Studio, set the parameters given in the procedure in
the Edit Unit Operation Settings Tab Page and transfer them to the NX Units.
Refer to the operation manual for support software for how to display the Edit Unit Operation Settings
Tab Page and how to transfer settings to the NX Unit with support software other than Sysmac Studio.

1 Display the Edit Unit Operation Settings Tab Page.
Refer to A-8 Displaying the Edit Unit Operation Settings Tab Page on page A-90 for the dis-
play methods.
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2 Select either 2ch Mode or 6ch Mode from the Counter Mode Setting list.
Refer to A-9 Edit Unit Operation Settings Tab Page on page A-93 for how to edit unit opera-
tion settings.

3 Click the Transfer to Unit Button.
The settings are transferred from the Sysmac Studio to the NX Unit.
The settings are reflected after the Unit is restarted.

Precautions for Safe Use

If you transfer parameters for Unit operation settings that are updated when the Unit is restarted
after the settings are changed on the Sysmac Studio, the Unit will be restarted after the transfer
is completed. Always sufficiently check the safety at the connected devices before you transfer
the Unit operation settings.
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7-3 Counter Functions
This section describes the Counter Function.

7-3-1 Counter Noise Filter
This section describes the counter noise filter.

Overview and Applications
This function eliminates the noise contained in counter input signal wires.
The use of the counter noise filter eliminates electrical noise contained in counter input signals and
prevents miscounting.

Keeping the regulated interval between counter noise filter settings, when the signal input into counter
input A-phase/B-phase/Z-phase is read 3 times and all are ON (or OFF), the input signal will be turned
ON (or OFF).

Reading interval

OFF OFF ON ON ON ON ON ON ON ON ON OFF OFF OFF OFF OFFONOFF

Input value is ON 

because all inputs are 

ON during 3 readings.

Input value is OFF 

because all inputs are 

OFF during 3 readings.

OFF

ON
Counter Input

A-phase/B-phase/Z-phase

Input signal before filter

Input signal after filter

OFF

ON

2ch Mode
NX-CT2120/CT2220

Filter Settings Interval
250 kHz 0.08 µs
200 kHz 0.12 µs
100 kHz 0.2 µs
50 kHz 0.52 µs
20 kHz 1.44 µs
10 kHz 2.88 µs
5 kHz 5.92 µs
2 kHz 14.8 µs
1 kHz 29.6 µs
500 Hz 50 µs
200 Hz 150 µs
100 Hz 300 µs

NX-CT2320/CT2420

Filter Settings Interval
1 MHz 0.04 µs
500 kHz 0.08 µs
200 kHz 0.12 µs
100 kHz 0.24 µs
50 kHz 0.52 µs
20 kHz 1.24 µs
10 kHz 2.52 µs
5 kHz 5 µs
2 kHz 12.6 µs
1 kHz 25.2 µs
500 Hz 50 µs
200 Hz 150 µs
100 Hz 300 µs

7 Functions

7-15NX-series High-speed Counter Units User’s Manual (W647-E1)

7-3 C
ounter Functions

7

7-3-1 C
ounter N

oise Filter



6ch Mode
Filter Settings Interval

100 kHz 0.88 µs
50 kHz 1.8 µs
20 kHz 4.64 µs
10 kHz 9.28 µs
5 kHz 18.6 µs
2 kHz 50 µs
1 kHz 100 µs
500 Hz 200 µs
200 Hz 500 µs
100 Hz 950 µs

Additional Information

The counter noise filter can cause comparison function detection delay and pulse period meas-
urement function errors. To reduce these, set the counter noise filter to a high frequency.

Details of the Counter Noise Filter Function in 2ch Mode
Counter noise filter operation differs in 2ch and 6ch modes.
This section describes the details of the Counter Noise Filter Function in 2ch mode.
The counter noise filter can be set separately for Ch1 and Ch2.
Counter noise filter setting is common for A-, B-, and Z-phases.

 Setting
The noise filter setting depends on the model.
Set the counter noise filter to the input frequency upper limit for A-phase, B-phase, and Z-phase
input or above. When a frequency higher than the value set with the noise filter is input, it may not
be counted correctly.

Settings for NX-CT2120/CT2220 are shown below.

Setting name Description Default val-
ue

Setting
range Unit Update timing

Ch£ Counter
Noise Filter*1

Sets the Counter Noise Filter.
1: 250 kHz
2: 200 kHz
3: 100 kHz
4: 50 kHz
5: 20 kHz
6: 10 kHz
7: 5 kHz
8: 2 kHz
9: 1 kHz
10: 500 Hz
11: 200 Hz
12: 100 Hz

4
(50 kHz)

1 to 12 --- After the Unit is re-
started

*1. Ch£ represents the channel number. In this item, it is either Ch1 or Ch2.
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Settings for NX-CT2320/CT2420 are shown below.

Setting name Description Default val-
ue

Setting
range Unit Update timing

Ch£ Counter
Noise Filter*1

Sets the Counter Noise Filter.
0: 1 MHz
1: 500 kHz
2: 200 kHz
3: 100 kHz
4: 50 kHz
5: 20 kHz
6: 10 kHz
7: 5 kHz
8: 2 kHz
9: 1 kHz
10: 500 Hz
11: 200 Hz
12: 100 Hz

4
(50 kHz)

0 to 12 --- After the Unit is re-
started

*1. Ch£ represents the channel number. In this item, it is either Ch1 or Ch2.

Details of the Counter Noise Filter Function in 6ch Mode
Counter noise filter operation differs in 2ch and 6ch modes.
This section describes the details of the Counter Noise Filter Function in 6ch mode.

 Setting
The settings are shown in the following table.
Counter Noise Filter setting in 6ch mode is common for Ch1 to 6.
Set the Counter Noise Filter to the input frequency upper limit for A-phase input or above. When a
frequency higher than the value set with the noise filter is input, it may not be counted correctly.

Setting name Description Default val-
ue

Setting
range Unit Update timing

Counter Noise Fil-
ter
(6ch Mode)

Sets the Counter Noise Filter.
0: 100 kHz
1: 50 kHz
2: 20 kHz
3: 10 kHz
4: 5 kHz
5: 2 kHz
6: 1 kHz
7: 500 Hz
8: 200 Hz
9: 100 Hz

1
(50 kHz)

0 to 9 --- After the Unit is re-
started
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Setting Method
This section gives the setting method for Sysmac Studio.
Even if using support software other than Sysmac Studio, set the parameters given in the procedure in
the Edit Unit Operation Settings Tab Page and transfer them to the NX Units.
Refer to the operation manual for support software for how to display the Edit Unit Operation Settings
Tab Page and how to transfer settings to the NX Unit with support software other than Sysmac Studio.

1 Display the Edit Unit Operation Settings Tab Page.
Refer to A-8 Displaying the Edit Unit Operation Settings Tab Page on page A-90 for the dis-
play methods.

2 Select the value to be set from the Counter Noise Filter list.
Refer to A-9 Edit Unit Operation Settings Tab Page on page A-93 for how to edit unit opera-
tion settings.

3 Click the Transfer to Unit Button.
The settings are transferred from the Sysmac Studio to the NX Unit.
The settings are reflected after the Unit is restarted.
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7-3-2 Pulse Input Method
This section describes the pulse input method.

Overview and Applications
Select the High-speed Counter Unit pulse input method in accordance with the pulse output of con-
nected devices such as encoders.

Details on the Function
There are the following three pulse input methods for counters in 2ch mode:
• Phase Differential Input (Multiplication x1/2/4)
• Pulse + Direction
• Up and Down Pulses

For 6ch mode, the input terminal is A-phase single-phase input only. Therefore, in 6ch mode, setting
the pulse input method is not required.

 Setting
The settings for 2ch mode are shown in the following table.
In 6ch mode, the following settings are disabled, as only single-phase is available.

Setting name Description Default value Setting
range Unit Update timing

Ch£ Pulse In-
put Method*1

Sets the Ch£ Pulse Input Method.
0: Phase differential pulse x1.
1: Phase differential pulse x2.
2: Phase differential pulse x4.
3: Pulse + direction.
4: Up and down pulses.

2
(phase differen-
tial pulse x4)

0 to 4 --- After the Unit
is restarted

*1. Ch£ represents the channel number. In this item, it is either Ch1 or Ch2.

 Phase Differential Pulse
There are three multiplications for the phase differential pulse inputs: x1, x2, and x4. The default
setting is for x4 multiplication.
Connect the phase-A and phase-B 2 phase differential pulse input to inputs A and B for each chan-
nel. Connect the reset input to input Z.
Change the Count Direction to change the count direction. Refer to 7-3-3 Count Direction on page
7-23 for information on changing the count direction.
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Incremental 

encoder

Input A

Input B

Input Z

Counter

A

B

Z
Reset input or 

latch input

When Count Direction = 0 (positive direction of phase A), operation is as follows.
• x1

For count up, the pulse is counted with the A-phase rising edge. For count down, the pulse is
also counted with the A-phase rising edge.

• x2
When increasing the encoder input resolution, set the counter to multiplication x2. For count up,
the pulse is counted with the A-phase rising and falling edges. Also, for count down, the pulse is
likewise counted with the A-phase rising and falling edges.

• x4
Further, when increasing the encoder input resolution, set the counter to multiplication x4. For
count up, the pulse is counted with the A-phase and B-phase rising and falling edges. Also, for
count down, the pulse is likewise counted with the A-phase and B-phase rising and falling edges.

Multiplication x1

Multiplication x2

Multiplication x4

Phase A

Phase B

1 2 3 4 5 6 7 8 9 9 8 7 6 5 4 3 2 1 0

1 2 3

1 2 3 4 5 6 5 4 3 2 1 0

2 1 0

10 1011 1112

 Pulse + Direction
Input A is the count pulse input and input B is the count direction control input.
When Count Direction = 0 (positive direction of phase A), the count is incremented on the rising
edge of the phase A when input B is ON and decremented on the rising edge of the phase A when
input B is OFF.

Incremental 

encoder
Input A

Input B

Input Z

Counter

Sensor or 

switch

Count pulse

Count direction 

control
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Count pulse

Count direction control

Incremented when ON.
Decremented when OFF.

1 2 3 2 1 2 3

ON

OFF

Change the Count Direction parameter in the Unit operation settings to change the count direc-
tion.
Refer to 7-3-3 Count Direction on page 7-23 for information on changing the count direction.

 Up and Down Pulses
For Count Direction = 0 (positive direction of phase A), the count is incremented on the rising
edge of the input A pulse and decremented on the rising edge of the input B pulse.

Incremental 

encoder or other 

pulse generator

Incremental 

encoder or other 

pulse generator

Input A

Input B

Input Z

Counter

Increment pulse

Decrement pulse

Increment pulse

Decrement pulse

1 2 3 1 2

2 1 0

Change the Count Direction parameter in the Unit operation settings to change the count direc-
tion.
Refer to 7-3-3 Count Direction on page 7-23 for information on changing the count direction.

 Single-phase Pulse Input
This is a pulse count method used in 6ch mode.
Addition takes place on the input pulse rising edge.

Incremental 

encoder or other 

pulse generator
Input A

Counter

Increment pulse

Count pulse

1 2 3 4 5 6 7
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Setting Method
This section gives the setting method for Sysmac Studio.
Even if using support software other than Sysmac Studio, set the parameters given in the procedure in
the Edit Unit Operation Settings Tab Page and transfer them to the NX Units.
Refer to the operation manual for support software for how to display the Edit Unit Operation Settings
Tab Page and how to transfer settings to the NX Unit with support software other than Sysmac Studio.

1 Display the Edit Unit Operation Settings Tab Page.
Refer to A-8 Displaying the Edit Unit Operation Settings Tab Page on page A-90 for the dis-
play methods.

2 Select the input method to be set from the Ch£ Pulse Input Method list.
Refer to A-9 Edit Unit Operation Settings Tab Page on page A-93 for how to edit unit opera-
tion settings.

3 Click the Transfer to Unit Button.
The settings are transferred from the Sysmac Studio to the NX Unit.
The settings are reflected after the Unit is restarted.
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7-3-3 Count Direction
This section describes the count direction.

Overview and Applications
Using this setting makes it possible to switch the addition/subtraction count direction without the need
for changing the wiring. Note that whether the counter operates in the positive or negative direction
depends on the pulse input method. Refer to 7-3-2 Pulse Input Method on page 7-19 for information
on the counter operation for each input method.

Details on the Function
In 2ch mode, the counter direction can be set for each counter. In 6ch mode, only addition is possible
and the count direction cannot be changed.

 Setting
The settings for 2ch mode are shown in the following table.
In 6ch mode, the following settings are disabled.

Setting name Description Default
value

Setting
range Unit Update timing

Ch£ Count Direc-
tion*1

Sets Ch£ Count Direction.
0: Positive direction of phase A.
1: Positive direction of phase B.

0 0/1 --- After the Unit is re-
started

*1. Ch£ represents the channel number. In this item, it is either Ch1 or Ch2.
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 Counter Operation
The following table shows the counter operation according to the pulse input method and count di-
rection.

Encoder
direction
setting

Input type Counter Operation

Positive di-
rection of
phase A

Phase Dif-
ferential
Input (Mul-
tiplication
x1/2/4)

ON

OFF

ON

OFF

Phase-A input

Phase-B input

Positive direction Negative direction

Pulse + Di-
rection

The counter operates in the positive direction when the direction input (phase-B
input) is ON and in the negative direction when it is OFF.

Pulse input 
(phase-A input)

Direction input 
(phase-B input)

Positive direction Negative direction

ON

OFF

ON

OFF

Up and
Down
Pulses

ON

OFF

ON

OFF

Increment pulse input 
(phase-A input)

Decrement pulse input 
(phase-B input)

Positive direction Negative direction

Positive di-
rection of
phase B

Phase Dif-
ferential
Input (Mul-
tiplication
x1/2/4)

ON

OFF

ON

OFF

Phase-A input

Phase-B input

Positive direction Negative direction

Pulse + Di-
rection

The counter operates in the positive direction when the direction input (phase-B
input) is OFF and in the negative direction when it is ON.

Pulse input 
(phase-A input)

Direction input 
(phase-B input)

Positive direction Negative direction

ON

OFF

ON

OFF

Up and
Down
Pulses

ON

OFF

ON

OFF

Increment pulse 
input (phase-A input)

Decrement pulse 
input (phase-B input)

Positive direction Negative direction
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Setting Method
This section gives the setting method for Sysmac Studio.
Even if using support software other than Sysmac Studio, set the parameters given in the procedure in
the Edit Unit Operation Settings Tab Page and transfer them to the NX Units.
Refer to the operation manual for support software for how to display the Edit Unit Operation Settings
Tab Page and how to transfer settings to the NX Unit with support software other than Sysmac Studio.

1 Display the Edit Unit Operation Settings Tab Page.
Refer to A-8 Displaying the Edit Unit Operation Settings Tab Page on page A-90 for the dis-
play methods.

2 Select the item to be set from the Ch£ Count Direction list.
Refer to A-9 Edit Unit Operation Settings Tab Page on page A-93 for how to edit unit opera-
tion settings.

3 Click the Transfer to Unit Button.
The settings are transferred from the Sysmac Studio to the NX Unit.
The settings are reflected after the Unit is restarted.
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7-3-4 Counter Types
This section describes the counter types.

Overview and Applications
You can use a counter as a ring counter or linear counter.

Details on the Function
In both 2ch and 6ch mode, linear counter or ring counter operation can be selected by setting.
Both linear counter and ring counter add and subtract within the range of the set minimum counter val-
ue to maximum counter value.

 Setting
Set the Counter Type, Minimum Counter Value, and Maximum Counter Value for each channel.

Setting name Description Default value Setting range Unit Update timing
Ch£ Counter
Type*1

Set Ch£ count type.
0: Ring counter.
1: Linear counter.

0 0/1 --- After the Unit is
restarted

Ch£ Maximum
Counter Value*1

Set to the maximum val-
ue of the Ch£ counter.

2147483647 1 to 2147483647 Pulses

Ch£ Minimum
Counter Value*1

Set to the minimum val-
ue of the Ch£ counter.

-2147483648 -2147483648 to
0

Pulses

*1. Ch£ represents the channel number. Ch1 to 2 in 2ch mode and any of Ch1 to 6 in 6ch mode.

 Ring Counter
This counter counts up and down between a maximum counter value and a minimum counter val-
ue.
If the counter value exceeds the maximum counter value, the counter value returns to the minimum
counter value to continue the counting operation. If the counter value exceeds the minimum coun-
ter value, the counter value returns to the maximum counter value to continue the counting opera-
tion.

0

Maximum Counter value

Minimum Counter value

Precautions for Correct Use

• Do not set "Maximum value = 1, Minimum value = 0", it may not be counted correctly.
• When performing target comparison with the ring counter, the maximum and minimum coun-

ter value settings are restricted. Refer to 7-5-2 Target Comparison on page 7-61 for details.
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 Linear Counter
This counter counts up and down between a maximum counter value and a minimum counter val-
ue.
If the counter value exceeds the maximum counter value, the counter status Counter Overflow Flag
turns ON. If the counter falls below the minimum counter value, the Counter Underflow Flag turns
ON and counter operation stops.
If the counter value exceeds the maximum value or falls below the minimum value, it will stay fixed
at the respective maximum and minimum values.
The Counter Overflow Flag and Counter Underflow Flag status can be cleared with Counter Preset
or Counter Reset.

0Minimum counter value Maximum counter value

Count 

incremented.

Count decremented.

OverflowUnderflow

Count value

Setting Method
This section gives the setting method for Sysmac Studio.
Even if using support software other than Sysmac Studio, set the parameters given in the procedure in
the Edit Unit Operation Settings Tab Page and transfer them to the NX Units.
Refer to the operation manual for support software for how to display the Edit Unit Operation Settings
Tab Page and how to transfer settings to the NX Unit with support software other than Sysmac Studio.

1 Display the Edit Unit Operation Settings Tab Page.
Refer to A-8 Displaying the Edit Unit Operation Settings Tab Page on page A-90 for the dis-
play methods.

2 Select the item to be set from the Ch£ Counter Type list.
Refer to A-9 Edit Unit Operation Settings Tab Page on page A-93 for how to edit unit opera-
tion settings.

3 Enter set values in the Ch£ Minimum Counter Value and Ch£ Maximum Counter Value
text boxes.
Refer to A-9 Edit Unit Operation Settings Tab Page on page A-93 for how to edit unit opera-
tion settings.

4 Click the Transfer to Unit Button.
The settings are transferred from the Sysmac Studio to the NX Unit.
The settings are reflected after the Unit is restarted.
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7-3-5 Gate control
This section describes gate control.

Overview and Applications
Gate control can be specified for each channel.
Gate control is used to perform counting when the gate is open and stop counting when the gate is
closed.

Details on the Function
Gate control methods include the following 2 types:
• Gate control with Ch£ Counter Operation Commands
• Gate control with External Input (2ch mode only)

When allocating gate control to external input with External Input Function selection, counting is exe-
cuted when permitted by both operation command and external input. When either operation com-
mand or external input is set to count stop, counting stops.
When not allocating gate control with External Input Function selection, Counter Enable/Disable is de-
termined by operation commands alone.

The Counter Enable/Disable status can be confirmed with Ch£ Counter Status Counter Enabled. It
will be 1: Counter Operating when counter is enabled, and 0: Counter Stopped when counter is disa-
bled.

 Gate control with Ch£ Counter Operation Commands
Gate control for each channel is possible with Ch£ Counter Operation Command Counter Enable/
Disable.
Counting will stop when Counter Enable/Disable is 0 and be permitted when Counter Enable/Disa-
ble is 1.
Refer to Ch£ Counter Operation Commands on page 6-23 for details.

Additional Information

When Unit instruction execution starts and restarts, Ch£ Counter Operation Command Counter
Enable/Disable is 0, so counting does not take place. When starting to count, set Counter Ena-
ble/Disable to 1 and open the gate.

 Gate Control with External Input
For 2ch mode, Counter Enable can be controlled via external input0 to 5 ON/OFF.
For 6ch mode, external input cannot be used as gate control.

Allocation of gate control to external input in 2ch mode is set with External Input Function Selec-
tion. Refer to 7-4-3 External Input Function Selection on page 7-57 for more information on Exter-
nal Input Function Selection.
In 6ch mode, the following settings are disabled.
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Setting name Description
De-
fault
value

Setting
range Unit Update tim-

ing

Ch£ External Input0
Gate control Enable/
Disable Setting*1

Sets Ch£ gate control with external input0
to 5.
0: Function not allocated.*2

1: Gate open at ON/gate closed at OFF.*3

2: Gate closed at ON/gate open at OFF.*4

0 0 to 2 --- After the
Unit is re-
started

Ch£ External Input1
Gate control Enable/
Disable Setting*1

Ch£ External Input2
Gate control Enable/
Disable Setting*1

Ch£ External Input3
Gate control Enable/
Disable Setting*1

Ch£ External Input4
Gate control Enable/
Disable Setting*1

Ch£ External Input5
Gate control Enable/
Disable Setting*1

*1. Ch£ represents the channel number. Ch1 to 2 in 2ch mode and any of Ch1 to 6 in 6ch mode.
*2. Gate control is not possible with the relevant external input.
*3. Counter is enabled with the relevant external input ON and disabled when OFF.
*4. Counter is enabled with the relevant external input OFF and disabled when ON.

When the gate is open, the counter will count the pulses. When the gate is closed, the counter
does not count any pulses.

Gate closed 

(stop counter)

Gate closed 

(stop counter)

Gate closed 

(stop counter)

Gate closed 

(stop counter)

Gate open 

(enable counter)

Gate open 

(enable counter)

1: For gate open at ON/gate closed at OFF 2: For gate closed at ON/gate open at OFF

ON

OFF OFF OFF

ON ON
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7-3-6 Counter reset
This section describes counter reset.

Overview and Applications
When counter reset is executed, the present counter value is changed to 0.
Counter reset can be executed for each counter.

Details on the Function
Counter reset methods include the following 4 types.
• Counter reset with Operation Command
• Counter reset with External Input
• Counter reset with Z-phase Input (in 2ch mode only)
• Counter reset with Target Comparison (in 2ch mode only)

Counter reset with operation commands from the CPU Unit is called Internal Counter Reset. Also,
counter reset with external input, Z-phase, or target comparison is called External Counter Reset.

Additional Information

• In 2ch mode, counter reset via external input, Z-phase, and target comparison is executed
immediately after input.

• In 6ch mode, for counter reset via external input, there will be a delay of up to 1 ms from input
to processing completion.

• After counter reset with external input, Z-phase, or target comparison, when repeatedly exe-
cuting counter reset or counter preset, because processing time is required after counter re-
set execution, allow an interval between executions of at least 1 ms.

• When external counter reset is disabled as well, internal counter reset with Ch£ Counter Op-
eration Command is possible.

• At instruction execution start and restart for this Unit, external counter reset is disabled, so
counter reset by external input, Z-phase, and target comparison will be disabled.

 Counter Reset by Ch£ Counter Operation Command
Change Internal Counter Reset Execution in the Ch£ Counter Operation Command parameter
from 0 to 1 to reset the counter.
When internal counter reset is complete, the Ch£ Counter Status Internal Counter Reset Complet-
ed will be 1. After confirming that Internal Counter Reset Completed is 1, set the Ch£ Counter Op-
eration Command parameter Internal Counter Reset Execution to 0.
Refer to Ch£ Counter Operation Commands on page 6-23, Ch1 to 2 Counter Status on page 6-12,
and Ch3 to 6 Counter Status on page 6-13 for details.

 Counter Reset with External Input
In 2ch mode, counter reset can be executed with the external input0 to 5 rising and falling edges.
In 6ch mode, counter reset by rising and falling edges can be executed with Ch1 external input0,
Ch2 external input1, Ch3 external input2, Ch4 external input3, Ch5 external input4, and Ch6 exter-
nal input5.
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• External Input Function Selection
Setting counter reset with external input is done with External Input Function selection. Refer to 
7-4-3 External Input Function Selection on page 7-57 for more information on External Input
Function Selection.
In 2ch mode, counter reset can be executed via arbitrary external input. The settings are as fol-
lows:

Setting name Description
De-
fault
value

Setting
range Unit Update

timing

Ch£ External In-
put0 Reset Execu-
tion Conditions
Setting*1

Sets Ch£ Counter Reset Execution Setting
with external input0 to 5.
0: Function not allocated.*2

1: Executed at rising edge.*3

2: Executed at falling edge.*4

3: Executed at both edges.*5

0 0 to 3 --- After the
Unit is re-
started

Ch£ External In-
put1 Reset Execu-
tion Conditions
Setting*1

Ch£ External In-
put2 Reset Execu-
tion Conditions
Setting*1

Ch£ External In-
put3 Reset Execu-
tion Conditions
Setting*1

Ch£ External In-
put4 Reset Execu-
tion Conditions
Setting*1

Ch£ External In-
put5 Reset Execu-
tion Conditions
Setting*1

*1. Ch£ represents the channel number. In this item, it is either Ch1 or Ch2.
*2. Counter reset is not executed with the relevant external input.
*3. Counter reset is executed on the rising edge of the relevant external input. Counter reset is not exe-

cuted on the falling edge.
*4. Counter reset is executed on the falling edge of the relevant external input. Counter reset is not exe-

cuted on the rising edge.
*5. Counter reset is executed on the rising and falling edges of the relevant external input.
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In 6ch mode, counter reset can be executed via a determined external input. The settings are as
follows:

Setting name Description
De-
fault
value

Setting
range Unit Update

timing

Ch1 External In-
put0 Reset Exe-
cution Conditions
Setting

Sets Ch£ Counter Reset Execution Setting
with external input.
0: Function not allocated.*1

1: Executed at rising edge.*2

2: Executed at falling edge.*3

3: Executed at both edges.*4

0 0 to 3 --- After the
Unit is re-
started

Ch2 External In-
put1 Reset Exe-
cution Conditions
Setting
Ch3 External In-
put2 Reset Exe-
cution Conditions
Setting
Ch4 External In-
put3 Reset Exe-
cution Conditions
Setting
Ch5 External In-
put4 Reset Exe-
cution Conditions
Setting
Ch6 External In-
put5 Reset Exe-
cution Conditions
Setting

*1. Counter reset is not executed with the relevant external input.
*2. Counter reset is executed on the rising edge of the relevant external input. Counter reset is not exe-

cuted on the falling edge.
*3. Counter reset is executed on the falling edge of the relevant external input. Counter reset is not exe-

cuted on the rising edge.
*4. Counter reset is executed on the rising and falling edges of the relevant external input.

• Counter Reset Enable/Disable
To execute counter reset by external input, the Ch£ Counter Operation Command External
Counter Reset Enable bit must be set to 1. With the External Counter Reset Enable bit set to 0,
counter reset by external input will not be executed.
The external counter reset enable/disable status can be confirmed with the Ch£ Counter Status
External Input Counter Reset Enabled Flag. When the External Input Counter Reset Enabled
Flag is 1, external counter reset is enabled; when it is 0, external counter reset is disabled.

• Counter Reset Mode
Operation when reset is generated by external input, Z-phase, and target comparison after Exter-
nal Counter Reset Enable is determined by Counter Operation Command External Counter Re-
set Mode.
When External Counter Reset Mode is 0, counter reset by external input, Z-phase, and target
comparison will be executed each time.
When External Counter Reset Mode is 1, counter reset will be executed only once after enabling.
After that, if counter reset is disabled and then enabled again by Counter Operation Command
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External Counter Reset Enable, it can be executed by external input, Z-phase, and target com-
parison.

• Counter Reset Completed Flag
When counter reset by external input occurs, the Counter Status External Input Counter Reset
Completed Flag will be 1. The External Input Counter Reset Completed Flag can be cleared by
changing the Ch£ Counter Operation Command External Input Counter Reset Completed Flag
Clear from 0 to 1.
If the next external input reset occurs before clearing the External Input Counter Reset Complet-
ed Flag, with External Counter Reset Mode as 0, once again conduct counter reset by external
input. The External Input Counter Reset Completed Flag will remain at 1.

 Counter Reset with Z-phase Input
In 2ch mode, the counter can be reset to 0 on the rising edge of Z-phase input.
In 6ch mode, because there is no Z-phase input terminal, counter reset with Z-phase input is not
possible.

• Counter Reset Enable/Disable
To execute counter reset by Z-phase input, Ch£ Counter Operation Command External Counter
Reset Enable must be set to 1. With External Counter Reset Enable set to 0, counter reset by Z-
phase input will not be executed.
The external counter reset enable/disable status can be confirmed with the Ch£ Counter Status
External Input Counter Reset Enabled Flag. When the External Input Counter Reset Enabled
Flag is 1, external counter reset is enabled; when it is 0, external counter reset is disabled.

• Counter Reset Mode
Operation when reset is generated by external input, Z-phase, and target comparison after Exter-
nal Counter Reset Enable is determined by Counter Operation Command External Counter Re-
set Mode.
When External Counter Reset Mode is 0, counter reset by external input, Z-phase, and target
comparison will be executed each time.
When External Counter Reset Mode is 1, counter reset will be executed only once after enabling.
After that, if counter reset is disabled and then enabled again by Counter Operation Command
External Counter Reset Enable, it can be executed by external input, Z-phase, and target com-
parison.

• Counter Reset Completed Flag
When counter reset by Z-phase input occurs, the Counter Status Z-phase Input Counter Reset
Completed Flag will be 1. The Z-phase Input Counter Reset Completed Flag can be cleared by
changing the Ch£ Counter Operation Command Z-phase Input Counter Reset Completed Flag
Clear from 0 to 1.
If the next Z-phase input reset occurs before clearing the Z-phase Input Counter Reset Complet-
ed Flag, with External Counter Reset Mode as 0, once again conduct counter reset by Z-phase
input. The Z-phase Input Counter Reset Completed Flag will remain at 1.

 Counter Reset by Target Comparison
In 2ch mode, the counter can be reset by target comparison with the comparison function. Counter
reset by range comparison is not possible.
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In 6ch mode, counter reset with the comparison function is not possible.
Refer to 7-5-2 Target Comparison on page 7-61 for details.
• Counter Reset Enable/Disable

To execute counter reset by target comparison, the Ch£ Counter Operation Command External
Counter Reset Enable must be set to 1. With External Counter Reset Enable set to 0, counter
reset by target comparison will not be executed.
The external counter reset enable/disable status can be confirmed with the Ch£ Counter Status
External Input Counter Reset Enabled Flag. When the External Input Counter Reset Enabled
Flag is 1, external counter reset is enabled; when it is 0, external counter reset is disabled.

• Counter Reset Mode
Operation when reset is generated by external input, Z-phase, and target comparison after Exter-
nal Counter Reset Enable is determined by Counter Operation Command External Counter Re-
set Mode.
When External Counter Reset Mode is 0, counter reset by external input, Z-phase, and target
comparison will be executed each time.
When External Counter Reset Mode is 1, counter reset will be executed only once after enabling.
After that, if counter reset is disabled and then enabled again by Counter Operation Command
External Counter Reset Enable, it can be executed by external input, Z-phase, and target com-
parison.

• Counter Reset Completed Flag
When counter reset by target comparison occurs, the Ch£ Counter Status Target Comparison
Counter Reset Completed Flag will be 1. The Target Comparison Counter Reset Completed Flag
can be cleared by changing the Ch£ Counter Operation Command Target Comparison Counter
Reset Completed Flag Clear from 0 to 1.
If the next target comparison reset occurs before clearing the Target Comparison Counter Reset
Completed Flag, with External Counter Reset Mode as 0, once again conduct counter reset by
target comparison. The Target Comparison Counter Reset Completed Flag will remain at 1.
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7-3-7 Counter Preset
This section describes counter preset.

Overview and Applications
When counter preset is executed, the present counter value is changed to the preset command value.
This can be used when changing the present counter value when power is turned ON or during con-
trol.
Counter preset can be executed for each counter.
The preset command value is set with Ch£ Manual Preset Command Value in the I/O data below.

Data Name Function Data
type

Default
value I/O Port Name

Ch1 Preset Command Val-
ue

Preset command value for
Ch1.

DINT 0 Ch1 Preset Command Val-
ue

Ch2 Preset Command Val-
ue

Preset command value for
Ch2.

DINT 0 Ch2 Preset Command Val-
ue

Ch3 Preset Command Val-
ue*1

Preset command value for
Ch3.

DINT 0 Ch3 Preset Command Val-
ue

Ch4 Preset Command Val-
ue*1

Preset command value for
Ch4.

DINT 0 Ch4 Preset Command Val-
ue

Ch5 Preset Command Val-
ue*1

Preset command value for
Ch5.

DINT 0 Ch5 Preset Command Val-
ue

Ch6 Preset Command Val-
ue*1

Preset command value for
Ch6.

DINT 0 Ch6 Preset Command Val-
ue

*1. For 2ch mode, the Ch3 to Ch6 preset command values are not used.

When the Ch£ Preset Command Value is set to a value outside the Ch£ Minimum Counter Value to
Ch£ Maximum Counter Value range, the Ch£ Counter Status Counter Preset Value Error Flag be-
comes 1.
To reset the Counter Preset Value Error Flag to 0, set the Ch£ Preset Command Value within the
range. When the Counter Preset Value Error Flag is 1, counter preset will not be executed.

Details on the Function
Counter preset methods include the following 3 types.
• Counter preset with Operation Command
• Counter Preset with External Input
• Counter preset with Target Comparison (in 2ch mode only)

Counter preset with operation commands from the CPU Unit is called Internal Counter Preset. Also,
counter preset with external input or target comparison is called External Counter Preset.
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Additional Information

• In 2ch mode, counter preset via external input or target comparison is executed immediately
after input.

• In 6ch mode, for counter preset via external input, there will be a delay of up to 1 ms from
input to processing completion.

• After counter preset with external input or target comparison, when repeatedly executing
counter reset or counter preset, because processing time is required after counter preset ex-
ecution, allow an interval between executions of at least 1 ms.

• When external counter preset is disabled as well, internal counter preset with Ch£ Counter
Operation Command is possible.

• At instruction execution start and restart for this Unit, external counter preset is disabled, so
counter preset by external input and target comparison will be disabled.

 Counter Preset by Ch£ Counter Operation Command
Change Internal Counter Preset Execution in the Ch£ Counter Operation Command parameter
from 0 to 1 to preset the counter.
When internal counter preset is complete, the Ch£ Counter Status Internal Counter Preset Com-
pleted will be 1. After confirming that Internal Counter Preset Completed is 1, set the Ch£ Counter
Operation Command parameter Internal Counter Preset Execution to 0.
Refer to Ch£ Counter Operation Commands on page 6-23, Ch1 to 2 Counter Status on page 6-12,
and Ch3 to 6 Counter Status on page 6-13 for details.

 Counter Preset with External Input
In 2ch mode, counter preset can be executed with the external input0 to 5 rising and falling edges.
In 6ch mode, counter reset by rising and falling edges can be executed with Ch1 external input0,
Ch2 external input1, Ch3 external input2, Ch4 external input3, Ch5 external input4, and Ch6 exter-
nal input5.

• External Input Function Selection
Setting counter preset with external input is done with External Input Function selection. Refer to 
7-4-3 External Input Function Selection on page 7-57 for more information on External Input
Function Selection.
In 2ch mode, counter preset can be executed via arbitrary external input. The settings are as fol-
lows:
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Setting name Description
De-
fault
value

Setting
range Unit Update

timing

Ch£ External In-
put0 Preset Exe-
cution Conditions
Setting*1

Sets Ch£ Counter Preset Execution Setting
with external input0 to 5.
0: Function not allocated.*2

1: Executed at rising edge.*3

2: Executed at falling edge.*4

3: Executed at both edges.*5

0 0 to 3 --- After the
Unit is re-
started

Ch£ External In-
put1 Preset Exe-
cution Conditions
Setting*1

Ch£ External In-
put2 Preset Exe-
cution Conditions
Setting*1

Ch£ External In-
put3 Preset Exe-
cution Conditions
Setting*1

Ch£ External In-
put4 Preset Exe-
cution Conditions
Setting*1

Ch£ External In-
put5 Preset Exe-
cution Conditions
Setting*1

*1. Ch£ represents the channel number. In this item, it is either Ch1 or Ch2.
*2. Counter preset is not executed with the relevant external input.
*3. Counter preset is executed on the rising edge of the relevant external input. Counter preset is not exe-

cuted on the falling edge.
*4. Counter preset is executed on the falling edge of the relevant external input. Counter preset is not

executed on the rising edge.
*5. Counter preset is executed on the rising and falling edges of the relevant external input.
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In 6ch mode, counter preset can be executed via a determined external input. The settings are
as follows:

Setting name Description
De-
fault
value

Setting
range Unit Update

timing

Ch1 External In-
put0 Preset Exe-
cution Conditions
Setting

Sets Ch£ Counter Preset Execution Setting
with external input.
0: Function not allocated.*1

1: Executed at rising edge.*2

2: Executed at falling edge.*3

3: Executed at both edges.*4

0 0 to 3 --- After the
Unit is re-
started

Ch2 External In-
put1 Preset Exe-
cution Conditions
Setting
Ch3 External In-
put2 Preset Exe-
cution Conditions
Setting
Ch4 External In-
put3 Preset Exe-
cution Conditions
Setting
Ch5 External In-
put4 Preset Exe-
cution Conditions
Setting
Ch6 External In-
put5 Preset Exe-
cution Conditions
Setting

*1. Counter preset is not executed with the relevant external input.
*2. Counter preset is executed on the rising edge of the relevant external input. Counter preset is not exe-

cuted on the falling edge.
*3. Counter preset is executed on the falling edge of the relevant external input. Counter preset is not

executed on the rising edge.
*4. Counter preset is executed on the rising and falling edges of the relevant external input.

• Counter Preset Enable/Disable
To execute counter preset by external input, the Ch£ Counter Operation Command External
Counter Preset Enable bit must be set to 1. With the External Counter Preset Enable bit set to 0,
counter preset by external input will not be executed.
The external counter preset enable/disable status can be confirmed with the Ch£ Counter Sta-
tus External Input Counter Preset Enabled Flag. When the External Input Counter Preset Ena-
bled Flag is 1, external counter preset is enabled; when it is 0, external counter preset is disa-
bled.

• Counter Preset Completed Flag
When counter preset by external input occurs, the Counter Status External Input Counter Preset
Completed Flag will be 1. The External Input Counter Preset Completed Flag can be cleared by
changing the Ch£ Counter Operation Command External Input Counter Preset Completed Flag
Clear from 0 to 1.
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If the next external input preset occurs before clearing the External Input Counter Preset Com-
pleted Flag, once again conduct counter preset by external input. The External Input Counter
Preset Completed Flag will remain at 1.

 Counter Preset by Target Comparison
In 2ch mode, the counter can be preset by target comparison with the comparison function. Coun-
ter preset by range comparison is not possible.
In 6ch mode, counter preset with the comparison function is not possible.
Refer to 7-5-2 Target Comparison on page 7-61 for details.

• Counter Preset Enable/Disable
To execute counter preset by target comparison, the Ch£ Counter Operation Command External
Counter Preset Enable must be set to 1. With External Counter Preset Enable set to 0, counter
preset by target comparison will not be executed.
The external counter preset enable/disable status can be confirmed with the Ch£ Counter Sta-
tus External Input Counter Preset Enabled Flag. When the External Input Counter Preset Ena-
bled Flag is 1, external counter preset is enabled; when it is 0, external counter preset is disa-
bled.

• Counter Preset Completed Flag
When counter preset by target comparison occurs, the Ch£ Counter Status Target Comparison
Counter Preset Completed Flag will be 1. The Target Comparison Counter Preset Completed
Flag can be cleared by changing the Ch£ Counter Operation Command Target Comparison
Counter Preset Completed Flag Clear from 0 to 1.
If the next target comparison preset occurs before clearing the Target Comparison Counter Pre-
set Completed Flag, once again conduct counter preset by target comparison. The Target Com-
parison Counter Preset Completed Flag will remain at 1.
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7-3-8 Counter Latch
This section describes counter latch.

Overview and Applications
For each channel, present counter values can be saved in counter latch data.
In 2ch mode, 2 counter latch data items (counter latch1 and counter latch2) can be saved for each
channel.
In 6ch mode, counter latch1 data can be saved for each channel.
The saved latch data can be read with Ch£ Latch1 Count Data and Ch£ Latch2 Count Data in the I/O
data below.

Data Name Function Data
type

Default
value I/O Port Name

Ch1 Latch1 Count Data Count data when Ch1 latch1 is
complete.

DINT 0 Ch1 Latch1 Count Data

Ch2 Latch1 Count Data Count data when Ch2 latch1 is
complete.

DINT 0 Ch2 Latch1 Count Data

Ch3 Latch1 Count Da-
ta*1

Count data when Ch3 latch1 is
complete.

DINT 0 Ch3 Latch1 Count Data

Ch4 Latch1 Count Da-
ta*1

Count data when Ch4 latch1 is
complete.

DINT 0 Ch4 Latch1 Count Data

Ch5 Latch1 Count Da-
ta*1

Count data when Ch5 latch1 is
complete.

DINT 0 Ch5 Latch1 Count Data

Ch6 Latch1 Count Da-
ta*1

Count data when Ch6 latch1 is
complete.

DINT 0 Ch6 Latch1 Count Data

Ch1 Latch2 Count Da-
ta*2

Count data when Ch1 latch2 is
complete.

DINT 0 Ch1 Latch2 Count Data

Ch2 Latch2 Count Da-
ta*2

Count data when Ch2 latch2 is
complete.

DINT 0 Ch2 Latch2 Count Data

*1. For 2ch mode, there is no Ch3 to Ch6 Latch1 Count Data.
*2. For 6ch mode, there is no Ch1 to Ch2 Latch1 Count Data.

Details on the Function
The only counter latch method is the one below.
• Counter Latch with External Input
In 2ch mode, counter latch can be executed with the external input0 to 5 rising and falling edges.
In 6ch mode, counter latch by rising and falling edges can be executed with Ch1 external input0, Ch2
external input1, Ch3 external input2, Ch4 external input3, Ch5 external input4, and Ch6 external in-
put5.
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 External Input Function Selection
Setting counter latch with external input is done with External Input Function selection. Refer to 
7-4-3 External Input Function Selection on page 7-57 for more information on External Input Func-
tion Selection.
In 2ch mode, counter latch1 and counter latch2 are executed via arbitrary external input. The set-
tings are as follows:

Setting name Description

De-
fault
val-
ue

Set-
ting
rang

e

Unit Update tim-
ing

Ch£ External Input0
Latch1 Execution Condi-
tions Setting*1

Sets Ch£ Counter Latch1 to 2 Execution
Setting with external input0 to 5.
0: Function not allocated.*2

1: Executed at rising edge.*3

2: Executed at falling edge.*4

3: Executed at both edges.*5

0 0 to
3

--- After the
Unit is re-
started

Ch£ External Input0
Latch2 Execution Condi-
tions Setting*1

Ch£ External Input1
Latch1 Execution Condi-
tions Setting*1

Ch£ External Input1
Latch2 Execution Condi-
tions Setting*1

Ch£ External Input2
Latch1 Execution Condi-
tions Setting*1

Ch£ External Input2
Latch2 Execution Condi-
tions Setting*1

Ch£ External Input3
Latch1 Execution Condi-
tions Setting*1

Ch£ External Input3
Latch2 Execution Condi-
tions Setting*1

Ch£ External Input4
Latch1 Execution Condi-
tions Setting*1

Ch£ External Input4
Latch2 Execution Condi-
tions Setting*1

Ch£ External Input5
Latch1 Execution Condi-
tions Setting*1

Ch£ External Input5
Latch2 Execution Condi-
tions Setting*1

*1. Ch£ represents the channel number. In this item, it is either Ch1 or Ch2.
*2. Counter latch is not executed with the relevant external input.
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*3. Counter latch is executed on the rising edge of the relevant external input. Counter latch is not executed
on the falling edge.

*4. Counter latch is executed on the falling edge of the relevant external input. Counter latch is not executed
on the rising edge.

*5. Counter latch is executed on the rising and falling edges of the relevant external input.

In 6ch mode, counter latch can be executed via a determined external input. The settings are as
follows:

Setting name Description

De-
fault
val-
ue

Set-
ting
rang

e

Unit Update tim-
ing

Ch1 External Input0
Latch1 Execution Condi-
tions Setting

Sets Ch£ Counter Latch Execution Set-
ting with external input.
0: Function not allocated.*1

1: Executed at rising edge.*2

2: Executed at falling edge.*3

3: Executed at both edges.*4

0 0 to
3

--- After the
Unit is re-
started

Ch2 External Input1
Latch1 Execution Condi-
tions Setting
Ch3 External Input2
Latch1 Execution Condi-
tions Setting
Ch4 External Input3
Latch1 Execution Condi-
tions Setting
Ch5 External Input4
Latch1 Execution Condi-
tions Setting
Ch6 External Input5
Latch1 Execution Condi-
tions Setting

*1. Counter preset is not executed with the relevant external input.
*2. Counter latch is executed on the rising edge of the relevant external input. Counter latch is not executed

on the falling edge.
*3. Counter latch is executed on the falling edge of the relevant external input. Counter latch is not executed

on the rising edge.
*4. Counter latch is executed on the rising and falling edges of the relevant external input.

 Counter Latch Enable/Disable
To execute counter latch1, the Ch£ Counter Operation Command Counter Latch1 Enable must be
set to 1. To execute counter latch2, the Ch£ Counter Operation Command Counter Latch2 Enable
must be set to 1. With the Counter Latch Enable bit set to 0, counter latch will not be executed.
The Counter Latch1 Enable/Disable Status can be confirmed with the Ch£ Counter Status Exter-
nal Counter Latch1 Enabled Flag. The Counter Latch2 Enable/Disable Status can be confirmed
with the Ch£ Counter Status External Counter Latch2 Enabled Flag. When the counter latch ena-
ble status is 1, counter latch is enabled; when it is 0, counter latch is disabled.

 Counter Latch Completed Flag
When counter latch1 is completed, Ch£ Counter Status Counter Latch1 Completed Flag will be 1,
and latch data will be stored in Ch£ Latch1 Count Data. When counter latch2 is completed, Ch£
Counter Status Counter Latch2 Completed Flag will be 2, and latch data will be stored in Ch£
Latch2 Count data.
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The Counter Latch1 Completed Flag can be cleared by changing the Counter Operation Command
Counter Latch1 Completed Flag Clear from 0 to 1. The Counter Latch2 Completed Flag can be
cleared by changing the Counter Latch2 Completed Flag Clear from 0 to 1.
If the next counter latch occurs before clearing the Counter Latch Completed Flag, once again latch
the counter. The Counter Latch Completed Flag will remain at 1.

Additional Information

• Ch£ latch count data overwrites counter values with new values at each latch, discarding the
old values.

• In 2ch mode, for Ch1 Latch1 Count Data, the Counter Log Function Latch Log Mode can be
used. The Counter Log Mode can store up to 4096 items of past latch count data. Refer to 
7-3-9 Counter Log Function on page 7-44 for details.

• In 2ch mode, counter latch via external input is executed after the input values. However,
when counter latch via external input is repeatedly executed, because processing time is re-
quired after latch execution, allow an interval between executions of at least 10 µs.

• In 6ch mode, for counter latch via external input, there will be a delay of up to 1 ms from input
to processing completion. When counter latch via external input is repeatedly executed, allow
an interval between executions of at least 1 ms.
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7-3-9 Counter Log Function
This section describes the Counter Log Function.
The Counter Log Function is available only for 2ch mode. Not usable in 6ch mode.

Overview and Applications
This function logs up to 4096 Ch1 count data items inside the Unit. The function is not available for
Ch2.
Select and execute either Latch Log Mode or Cyclic Log Mode.
Mode selection is done with the following settings.

Setting name Description Default val-
ue

Setting
range Unit Update timing

Counter Log
Mode

Select Counter Log Mode.
0: Latch Log Mode.
1: Cyclic Log Mode.

0 0/1 --- After the Unit is restarted

In Latch Log Mode, Ch1 counter latch1 data is stored inside the Unit as up to 4096 log data items.
Even when counter latch execution via external input is generated in a faster cycle than the controller
data read cycle, this function reads all the latch count data into the controller.
In Cyclic Log Mode, Ch1 present counter values are stored inside the Unit for every set time cycle, as
up to 4096 log data items.
By recording the count present values at each fixed cycle, they can be used for analysis of speed
changes, etc.

Details on the Function
This section describes the Counter Log Function in detail.

 Latch Log Mode Operation
In 2ch mode, up to 4096 items of Ch1 counter latch1 data can be stored inside the Unit.

The log is stored only with Counter Log Enable. With Counter Log Disable, the log data will not be
stored even when counter latch is executed.
Log data saved with Counter Log Enable will not be deleted even with Counter Log Disable. After
setting Counter Log Disable, once again use Counter Log Enable; the previous log data will be de-
leted.

When unread log data reaches 4096 items, log storage will halt and Counter Log Status Counter
Log Buffer Full will become 1.

 Cyclic Log Mode Operation
In 2ch mode, present counter values set periodically with Counter Log Cycle Time Setting are read
and stored inside the Unit for every period as up to 4096 Ch1 log data items. The period can be set
for a range of 1 to 65535 µs.
The Cyclic log period is set as below.
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Setting name Description Default
value Setting range Unit Update timing

Ch1 Counter Log Cy-
cle Time Setting

Set Counter Log cycle
time setting.

1000 1 to 65535 µs After the Unit is re-
started

The cyclic log starts when counter log is enabled and stops storage when it is disabled.
Log data saved with Counter Log Enable will not be deleted even with Counter Log Disable. After
setting Counter Log Disable, once again use Counter Log Enable; the previous log data will be de-
leted.
When unread log data reaches 4096 items, log storage will halt and Counter Log Status Counter
Log Buffer Full will become 1.

 Counter Log Enable/Disable
To execute counter log, the Counter Log Function must be enabled.
Counter log enable/disable switching includes the following 2 types.
• Set Counter Log to Enable with Ch1 Counter Log Operation Command
• Set Counter Log to Enable with external input

When Ch1 Counter Log Operation Command Counter Log Enable is 1, counter log is enabled;
when it is 0, counter log is disabled.

When allocating Counter Log Enable to external input with External Input Function Selection, if
both Counter Log Operation Command and External Input are set to Counter Log Enable, the
Counter Log Function is enabled and the Counter Log Status Counter Log Enabled Flag changes
to 1.
When either Counter Log Operation Command or External Input is set to Counter Log Disable,
counter log is disabled. At this time, the Counter Log Status Counter Log Enabled Flag is 0.
When not allocating Counter Log Enable with External Input Function Selection, Counter Log Ena-
ble/Disable is determined by the Counter Log Operation Command alone.
The Counter Log Function is available only for Ch1. The function is not available for Ch2.

Setting Counter Log Enable with external input is done with External Input Function selection. Re-
fer to 7-4-3 External Input Function Selection on page 7-57 for more information on External Input
Function Selection.
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In 6ch mode, the following settings are disabled.

Setting name Description
De-
fault
value

Setting
range Unit Update tim-

ing

Ch1 External In-
put0 Counter Log
Enable Setting

Sets Ch1 Counter Log Enable/Disable Set-
ting with external input0 to 5.
0: Function not allocated.*1

1: Enable at ON.*2

2: Enable at OFF*3

0 0 to 2 --- After the Unit
is restarted

Ch1 External In-
put1 Counter Log
Enable Setting
Ch1 External In-
put2 Counter Log
Enable Setting
Ch1 External In-
put3 Counter Log
Enable Setting
Ch1 External In-
put4 Counter Log
Enable Setting
Ch1 External In-
put5 Counter Log
Enable Setting

*1. Counter Log Enable/Disable switching is not done with the relevant external input.
*2. Counter log is enabled with the relevant external input ON and disabled when OFF.
*3. Counter log is enabled with the relevant external input OFF and disabled when ON.

 Counter Log Reading
The Counter Log Function log reading uses the following I/O data.

Data Name Function Data type Default
value I/O Port Name

Ch1 Counter Log Status Ch1 Counter Log Status WORD 0000
hex

Ch1 Counter Log Status

Ch1 Counter Log Valid
Data Number

Ch1 Counter Log Read
Data Valid Data Number

UINT 0 Ch1 Counter Log Valid
Data Number

Ch1 Counter Log Data1 Ch1 Counter Log Data1 DINT 0 Ch1 Counter Log Data1
Ch1 Counter Log Data2 Ch1 Counter Log Data2 DINT 0 Ch1 Counter Log Data2
Ch1 Counter Log Data3 Ch1 Counter Log Data3 DINT 0 Ch1 Counter Log Data3
Ch1 Counter Log Data4 Ch1 Counter Log Data4 DINT 0 Ch1 Counter Log Data4
Ch1 Counter Log Data5 Ch1 Counter Log Data5 DINT 0 Ch1 Counter Log Data5
Ch1 Counter Log Data6 Ch1 Counter Log Data6 DINT 0 Ch1 Counter Log Data6
Ch1 Counter Log Data7 Ch1 Counter Log Data7 DINT 0 Ch1 Counter Log Data7
Ch1 Counter Log Data8 Ch1 Counter Log Data8 DINT 0 Ch1 Counter Log Data8
Ch1 Counter Log Data9 Ch1 Counter Log Data9 DINT 0 Ch1 Counter Log Data9
Ch1 Counter Log Data10 Ch1 Counter Log Data10 DINT 0 Ch1 Counter Log Data10
Ch1 Counter Log Data11 Ch1 Counter Log Data11 DINT 0 Ch1 Counter Log Data11
Ch1 Counter Log Data12 Ch1 Counter Log Data12 DINT 0 Ch1 Counter Log Data12
Ch1 Counter Log Data13 Ch1 Counter Log Data13 DINT 0 Ch1 Counter Log Data13
Ch1 Counter Log Data14 Ch1 Counter Log Data14 DINT 0 Ch1 Counter Log Data14
Ch1 Counter Log Data15 Ch1 Counter Log Data15 DINT 0 Ch1 Counter Log Data15
Ch1 Counter Log Data16 Ch1 Counter Log Data16 DINT 0 Ch1 Counter Log Data16
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Data Name Function Data type Default
value I/O Port Name

Ch1 Counter Log Opera-
tion Command

Ch1 Counter Log Opera-
tion Command

WORD 0 Ch1 Counter Log Opera-
tion Command

Counter Log Status, Counter Log Valid Data Number, Counter Log Data1 to Counter Log Data16,
and Counter Log Operation Command are allocated as I/O data. Allocate Counter Log Data2 to
Counter Log Data16 as I/O data in accordance with the data number to be read.

The counter log data stored inside the Unit uses I/O data to transfer up to 16 items at a time. The
I/O data transfer number is determined by the counter log data allocated to I/O data. When only
Counter Log Data1 is allocated to I/O data, transfer will take place 1 item at a time. When Counter
Log Data1 to Counter Log Data12 are allocated to I/O data, transfer of up to 12 items at a time will
take place. When allocating counter log data to I/O, be sure to allocate in order from Counter Log
Data1. For example, it is not possible to set so that Counter Log Data1 and Counter Log Data3 are
allocated, but Counter Log Data2 is not.
When allocation is incorrect, a Counter Log Data I/O Allocation Setting Error event will be generat-
ed. Refer to 8-3-3 Error Table on page 8-6 for event details.

The presence of unread counter log data can be judged by checking the Counter Log Status Coun-
ter Log Data Available Flag.
When reading counter log data, set Counter Log Operation Command Counter Log Read Execu-
tion to 1 to transfer unread counter log data to I/O data Counter Log Data. When I/O data setting is
complete, the Counter Log Status Counter Log Read Execution bit will change to 1 and the trans-
ferred log buffer data will be deleted. After checking that Counter Log Read Execution Complete is
1, read the I/O data counter log data. Check the unread valid data number with Counter Log Valid
Data Number and read the valid data number from the start of the counter log data with the control-
ler. After reading is complete, set Counter Log Read Execution to 0. When Counter Log Read Exe-
cution is set to 0, Counter Log Valid Data Number will become 0.

When 4096 items of log data are stored inside the counter, Counter Log Status Counter Log Buffer
Full will become 1. At this time, the Counter Log Status Counter Log Enabled Flag changes to 0
and log data is not updated. To restart the counter log, disable counter log with Operation Com-
mand and then enable it again. For Counter Log Enable/Disable with external input, the counter log
will not restart. When counter log is restarted, Counter Log Buffer Full will change to 0. However,
because pre-restart log data is deleted upon restart, be sure to read required log data before re-
starting.
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Details of the procedure are given below.

High-speed Counter Unit

High-speed Counter Unit

Controller

Controller

Controller

When Counter Log Read Execution = 1, the counter log data number 

allocated to I/O data is considered the maximum, and the log buffer with 

existing data is transferred to the I/O data area. The Unit internal buffer is 

changed from “existing data” to “no data.” The number of transferred data is 

stored in Counter Log Status Counter Log Valid Data Number, and Counter 

Log Read Completed Flag = 1. When the unread buffer is at or above the 

maximum number, only the maximum number is transferred to I/O data.

Check that Counter Log Read Execution = 0 and set Counter Log Read 

Completed = 0.

Counter Log Read Execution = 1

Counter Log Read Execution = 0

Counter Log Read Completed = 0

Unit Internal Buffer

Log Buffer1

Counter Log Data1

Counter Log Data2

Counter Log Data3

Counter Log Data4

Counter Log Data5

Counter Log Data6

Counter Log Data7

Counter Log Data8

I/O Data Number = 8

Counter Log Valid Data Number = 3 Log data entering after transfer is stored in the 

buffer as existing data.

Log Buffer2

Log Buffer3

Log Buffer4

Log Buffer5

Log Buffer6

…

Log Buffer4096

Data

I/O data

Yes → No

Yes → No

Yes → No

No

No

No

…

No

Counter Log Data

Counter Log Valid Data Number = 3

Counter Log Reading Complete = 1

Counter log data (number of valid 

data only) is read with program

Additional Information

• Refer to A-4-1 Counter Log Data Read on page A-61 for the counter log reading program.
• Log data can be read while stored. Because log data is deleted upon reading, the log buffer

unused area will increase. Therefore, when the log average reading cycle is shorter than its
average writing cycle, continuous storage and reading of log data can be executed.
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7-3-10 Pulse Rate Measurement Function
This section describes the Pulse Rate Measurement Function.

Overview and Applications
Measures the input pulse rate (pulse count for every 1 to 65535 ms time window) for each channel.
The measured pulse rate can be used within the controller program for calculating frequency or rota-
tion speed, or for monitoring.

Details on the Function
The pulse count input within the set time window period is stored in the I/O data Ch1 to 6 pulse rate.

Data Name Function Data type Default value I/O Port Name
Ch1 Pulse Rate Ch1 Counter Pulse Rate DINT 0 Ch1 Pulse Rate
Ch2 Pulse Rate Ch2 Counter Pulse Rate DINT 0 Ch2 Pulse Rate

Ch3 Pulse Rate*1 Ch3 Counter Pulse Rate DINT 0 Ch3 Pulse Rate

Ch4 Pulse Rate*1 Ch4 Counter Pulse Rate DINT 0 Ch4 Pulse Rate

Ch5 Pulse Rate*1 Ch5 Counter Pulse Rate DINT 0 Ch5 Pulse Rate

Ch6 Pulse Rate*1 Ch6 Counter Pulse Rate DINT 0 Ch6 Pulse Rate

*1. For 2ch mode, there is no Ch3 to Ch6 pulse rate.

When using the Pulse Rate Function, the Ch£ pulse rate must be allocated to the High-speed Coun-
ter Unit I/O allocation. The Ch£ pulse rate is not allocated with default values (set as of shipping).

 Setting
This shows the time window settings for each channel.

Setting name Description Default
value

Setting
range Unit Update tim-

ing
Ch£ Time
Window*1

Sets the time window for Ch£ pulse rate
measurement.
Set this parameter to 0 to disable pulse
rate measurement.

0 0 to 65535 ms Immediately

*1. Ch£ represents the channel number. Ch1 to 2 in 2ch mode and any of Ch1 to 6 in 6ch mode.

 Measuring the Frequency
The pulse rate value read in the controller user program can be used to calculate the pulse fre-
quency.
Use the following formula to calculate the input pulse frequency.

Frequency (kHz) =
Pulse rate value

Time window (ms)

The time window is set in milliseconds. The unit of the frequency found with the above formula is
kHz. Convert the value to the required unit.
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 Measuring the Rotation Rate
The pulse rate value read in the controller user program can be used to calculate the rotation rate.
The rotation rate is the number of motor rotations per minute.
Use the following formula to calculate the rotation rate.

Rotation rate (r/min) =
Pulse rate value

×
60000

Encoder resolution (pulses/rotation) Time window (ms)

Additional Information

• The pulse rate value after counter preset or reset is the pulse rate value calculated immedi-
ately before the preset or reset.

• When the counter is a ring counter type, the pulse rate value will be correctly calculated even
at rollover (upper limit to 0 or 0 to upper limit).

• In 6ch mode, there is up to ±1 ms variation in the measurement interval. Using the controller
user program to average the pulse rate value can reduce variation. In 2ch mode, there is no
more than 1 µs variation in the measurement interval.

• When the counter is a ring counter type, the count will not be accurate if the count value
change within the time window exceeds half the minimum value to maximum value range.
Set the ring counter minimum/maximum values or the time window to suitable values.

Setting Method
This section gives the setting method for Sysmac Studio.
Even if using support software other than Sysmac Studio, set the parameters given in the procedure in
the Edit Unit Operation Settings Tab Page and transfer them to the NX Units.
Refer to the operation manual for support software for how to display the Edit Unit Operation Settings
Tab Page and how to transfer settings to the NX Unit with support software other than Sysmac Studio.

1 Display the Edit Unit Operation Settings Tab Page.
Refer to A-8 Displaying the Edit Unit Operation Settings Tab Page on page A-90 for the dis-
play methods.

2 Enter a set value in the Ch£ Time Window text box.
Refer to A-9 Edit Unit Operation Settings Tab Page on page A-93 for how to edit unit opera-
tion settings.

3 Click the Transfer to Unit Button.
The settings are transferred from the Sysmac Studio to the NX Unit.

7-3-11 Pulse Period Measurement Function
This section describes the Pulse Period Measurement Function.
The Pulse Period Measurement Function can be used only in 2ch mode. Not usable in 6ch mode.

Overview and Applications
You can measure the period between the rising edges or falling edges of the input pulse.
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For phase-A input pulses, the rate of change of the specified edge is measured and the most recent
measurement result for the latest NX bus I/O refresh is returned.
This measurement is not performed in sync with the NX bus synchronization cycle.

Details on the Function
Measures Ch1 A-phase and Ch2 A-phase pulse period and stores to I/O data Ch1 to 2 pulse period
measured values.

Data Name Function Data type Default
value I/O Port Name

Ch1 Pulse Period
Measured Value

Ch1 A-phase pulse period meas-
ured value.
The unit is 100 ns.

UDINT 0 Ch1 Pulse Period Meas-
ured Value

Ch2 Pulse Period
Measured Value

Ch2 A-phase pulse period meas-
ured value.
The unit is 100 ns.

UDINT 0 Ch2 Pulse Period Meas-
ured Value

The Pulse Period Measurement Function specifications are as below.

Item Specifications Remarks
Measurement tar-
get

Phase-A input pulse Measures the pulse frequency according to the specifica-
tions listed in the column to the left, regardless of the pulse
input method, counting direction, or multiplier.Detection method • Between rising edges

• Between falling edges
• Between both edges

Measurable range 1 to 4294967295 (´ 100 ns)
(100 ns to 429.4967295 s)

If the maximum measurable value is exceeded, the value
returns to zero.

Measurement res-
olution (minimum
measurement unit)

100 ns ---

Set the detection method with the parameters below.

Parameter
name Setting Default

value Remarks

Ch1 Edge De-
tection Method

0: Disable the function.
1: Measure every rising edge.
2: Measure every falling edge.
3: Measure every rising and falling edge.

0 Changes are applied when the power
supply to the NX Unit is turned ON or
the NX Unit is restarted.Ch2 Edge De-

tection Method

The High-speed Counter Unit contains a pulse period measurement internal counter for pulse period
measurement. The pulse period measurement internal counter increases the counter value by an in-
crement of +1 every 100 ns. When the Pulse Period Measurement Command Pulse Period Measure-
ment Enable is changed from 0: Disable to 1: Enable, the Counter Status Pulse Period Measurement
Enabled Status becomes 1: Pulse Period Measurement Enabled. When the measurement target edge
is detected after enabling, the pulse period measurement internal counter begins counting from 0.
After measurement begins, the pulse period measured value is updated in the pulse period measure-
ment internal counter content every time the measurement target edge is detected; the pulse period
measurement internal counter begins the next count from 0.
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After that, when Pulse Period Measurement Enable is changed from 1: Enable to 0: Disable, the pulse
period measurement internal counter retains the immediately previous value, but the pulse period
measured value becomes 0 and the Counter Status Pulse Period Measurement Enabled Status be-
comes 0: Pulse Period Measurement Disabled.
To clear the pulse period measured value to 0 during measurement, change the Pulse Period Meas-
urement Command Pulse Period Measurement Value Clear from 0 to 1. When the clear is complete,
Counter Status Pulse Period Measurement Value Clear Completed becomes 1: Pulse Period Meas-
urement Value Clear Completed.
When the Pulse Period Measurement Command Pulse Period Measurement Value Clear is changed
from 1 to 0, the Counter Status Pulse Period Measurement Value Clear Completed becomes 0.

The internal Unit counter for the pulse period measured value is a ring counter. Upon reaching the
counter upper limit (4294967295), the Counter Status Pulse Period Measurement Value Overflow Flag
becomes 1: Pulse Period Measurement Value Overflow Generated, and the pulse period measure-
ment internal counter continues to count from 0.
The Pulse Period Measurement Value Overflow Flag is cleared in the following cases.
• When the Pulse Period Measurement Command Pulse Period Measurement Value Overflow Flag

Clear is changed from 0 to 1
• When the Pulse Period Measurement Command Pulse Period Measurement Enable is changed

from 1: Enable to 0: Disable
• When the Pulse Period Measurement Command Pulse Period Measurement Value Clear is

changed from 0 to 1

Operation with the edge detection method set to 3. Measure every rising and falling edge is as below.

4,294,967,295

0

aaa bbb
ccc

Phase-A input pulse

ddd

Output (CPU Unit to Unit)

Input (Unit to CPU Unit)

Pulse Period Measure-
ment Enable bit

Pulse Period Measurement 
Internal Counter

Pulse Period Measure-
ment Enabled

Started. Restarted. Started.

Time

Pulse Period Measurement Value Clear bit

Pulse Period Measurement Value 
Overflow Flag Clear bit

Pulse Period Measured Value 0 aaa bbb 0 0

Pulse Period Measurement 
Value Clear Completed bit

Pulse Period Measurement 
Value Overflow Flag

ccc ddd

Pulse period 
measurement 
started.

Pulse period 
measurement value 
overflow occurred.

Pulse Period 
Measurement Value 
Clear executed.

Pulse period 
measurement value 
overflow occurred.

Pulse Period 
Measurement Value 
Overflow Flag Clear 
executed.

Pulse period 
measurement 
stopped.

Pulse period 
measurement 
started.

(*1)

(*2)
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*1. The pulse period measurement internal counter retains the most recent value while the function is disabled.
*2. The operation is reset if the Overflow Flag is ON when the function is disabled.

Additional Information

The counter noise filter can cause pulse period measurement function errors. To reduce these,
set the counter noise filter to a high frequency.
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7-3-12 Time Stamping
The Time Stamping Function operates only in 2ch mode. It does not operate in 6ch mode.

Overview and Applications
Time stamping is a function that stores the DC time with present counter value obtained in I/O data
when the present counter value has changed from the previous value.

Details on the Function
When changed from the present counter value previously obtained during High-speed Counter Unit
present counter value acquisition, the acquired present counter value DC time is saved in the I/O data
below.
The obtained DC time is called a time stamp.

Data Name Function Data type Default value I/O Port Name
Ch1 Time Stamp Ch1 Counter Time Stamp ULINT 0 Ch1 Time Stamp
Ch2 Time Stamp Ch2 Counter Time Stamp ULINT 0 Ch2 Time Stamp

When using the Time Stamping Function, a Ch£ time stamp must be allocated in High-speed Counter
Unit I/O allocation. Ch£ time stamps are not allocated with default values (set as of shipping).

Present counter values are obtained when NX bus I/O is refreshed.

Position data

I/O refreshing 
on NX bus

DC time 
obtained.

DC time 
obtained.

DC time 
obtained.

DC time not 
obtained.

If there was no change in the count data, the time stamp is not updated and so the previous time
stamp is retained.

Additional Information

• Usable with EtherCAT communications in DC mode in combination with an EtherCAT Coupler
Unit of Ver.1.1 or later, and when connected to a CPU Unit.

• Time stamping is supported only when synchronous I/O refreshing is used. When Free-Run
refreshing is used, the data will always be 0.
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7-4 External Input Function
This section describes the External Input Function.

7-4-1 External Input Noise Filter
This section describes the External Input Noise Filter.

Overview and Applications
This function prevents data changes and stabilizes data when external input signal contact status is
unstable due to the influence of chattering or noise. External inputs0 to 5 are common for external in-
put noise filter setting.

Details on the Function
Read the inputs 3 times at a 1/3 interval of the input filter time. When all inputs are ON or OFF, the
input values turn ON or OFF.

1 2 3

ON OFF OFF

1 2 3

ON ON ON

Input value is OFF 
because all inputs
are not ON during 
three times of reading.

Input value is ON
because all inputs
are ON during 
three times of reading.

OFF

ON

OFF

ON

Input filter time Input filter time

Values of external 
input terminals

Input value

With the settings below, select the External Input Noise Filter time constant.

Setting name Description Default
value

Setting
range Unit Update timing

External Input
Noise Filter

Sets the time constant for external input0 to
5 noise filter.
0: 1 µs
1: 5 µs
2: 10 µs
3: 50 µs
4: 100 µs
5: 500 µs
6: 1 ms
7: 5 ms
8: 10 ms

3
(50 µs)

0 to 8 --- After the Unit
is restarted
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Setting Method
This section gives the setting method for Sysmac Studio.
Even if using support software other than Sysmac Studio, set the parameters given in the procedure in
the Edit Unit Operation Settings Tab Page and transfer them to the NX Units.
Refer to the operation manual for support software for how to display the Edit Unit Operation Settings
Tab Page and how to transfer settings to the NX Unit with support software other than Sysmac Studio.

1 Display the Edit Unit Operation Settings Tab Page.
Refer to A-8 Displaying the Edit Unit Operation Settings Tab Page on page A-90 for the dis-
play methods.

2 Select the time constant to be set from the External Input Noise Filter list.
Refer to A-9 Edit Unit Operation Settings Tab Page on page A-93 for how to edit unit opera-
tion settings.

3 Click the Transfer to Unit Button.
The settings are transferred from the Sysmac Studio to the NX Unit.
The settings are reflected after the Unit is restarted.

7-4-2 External Input Status
This section describes the external input status.

Overview and Applications
External input0 to 5 ON/OFF status can be confirmed with External Input Status.
By confirming the External Input Status, external input can be used as general-purpose digital input.

Details on the Function
External input ON/OFF status can be read with I/O data External Input Status.
Refer to External Input Status on page 6-15 for details of aggregated data.

Data Name Function Data type Default value I/O Port Name
External Input Status Aggregated external input status da-

ta.
WORD 0000 hex External Input Status

Additional Information

External input ON/OFF status can be confirmed with External Input Status when allocating gate
control, counter reset, counter preset, latch function, and counter log enable/disable to external
input as well.
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7-4-3 External Input Function Selection
Describes External Input Function selection.

Overview and Applications
Gate Control, Counter Reset, Counter Preset, Counter Latch, and Counter Log Enable/Disable Func-
tions can be allocated to external input in 2ch mode. Multiple functions can be allocated to 1 external
input.
Counter Reset, Counter Preset, and Counter Latch Functions can be allocated to external input in 6ch
mode. Also, the counter function can be allocated only to input terminal 0 for Ch1, input terminal 1 for
Ch2, input terminal 2 for Ch3, input terminal 3 for Ch4, input terminal 4 for Ch5, and input terminal 5
for Ch6. Multiple functions can be allocated to 1 external input.

Details on the Function
External Input Function Selection in 2ch mode requires the following settings.
• Ch£ External Input0 to 5 Gate Control Enable/Disable Setting
• Ch£ External Input0 to 5 Reset Execution Conditions Setting
• Ch£ External Input0 to 5 Preset Execution Conditions Setting
• Ch£ External Input0 to 5 Latch1 Execution Conditions Setting
• Ch£ External Input0 to 5 Latch2 Execution Conditions Setting
• Ch£ External Input0 to 5 Counter Log Enable Setting

External Input Function Selection in 6ch mode requires the following settings.
• Ch£ External Input0 to 5 Reset Execution Conditions Setting
• Ch£ External Input0 to 5 Preset Execution Conditions Setting
• Ch£ External Input0 to 5 Latch1 Execution Conditions Setting
However, the counter function can be allocated only to input terminal 0 for Ch1, input terminal 1 for
Ch2, input terminal 2 for Ch3, input terminal 3 for Ch4, input terminal 4 for Ch5, and input terminal 5
for Ch6.

Multiple functions can be allocated to 1 external input.

See below for details on the settings.
• 7-3-5 Gate control on page 7-28
• 7-3-6 Counter reset on page 7-30
• 7-3-7 Counter Preset on page 7-35
• 7-3-8 Counter Latch on page 7-40
• 7-3-9 Counter Log Function on page 7-44
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Additional Information

• With multiple functions allocated to 1 external input, the following operation will take place
when multiple operations are executed at once.

Simultaneously operating functions Description of operation
Counter Preset Ex-
ecution

Counter Reset Execution Because counter reset is executed immediately
after counter preset, the counter value will end
up being cleared.

Counter Latch Exe-
cution

Counter Reset Execution Counter reset will be executed after counter
latch is executed.

Counter Latch Exe-
cution

Counter Preset Execution Counter preset will be executed after counter
latch is executed.

Counter Latch Exe-
cution

In Latch Log Mode
Counter log changed from
Enable to Disable

Counter log disable operation will take place af-
ter latch data is stored in latch log.

Counter Latch Exe-
cution

In Latch Log Mode
Counter log changed from
Disable to Enable

Counter log enable operation will take place
without storing latch data in latch log.

• When allocating the same function in the same channel to multiple external inputs, the follow-
ing operation will take place.

Function allocated to multiple
external inputs Description of operation

Gate control Operation command and all the allocated external inputs will be
permitted to count only when gate is open.

Counter Reset Execution
Counter Preset Execution
Counter Latch Execution

If operation command and at least 1 of the allocated external in-
puts are executed, the function will operate.

Counter Log Enable/Disable The function will be enabled only when operation command and
all the allocated external inputs are enabled.

• The function execution interval by 1 external input should be at least 1 ms. For intervals of
less than 1 ms, the function may not be executed. However, when repeating counter latch in
2ch mode, if the interval is at least 10 µs, processing will be executed and data can be saved
via the Latch Log Function.
Even if function execution takes place simultaneously with other external inputs, processing
will be executed normally.
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7-5 Comparison Function
This section describes the comparison function.

7-5-1 Comparison Function Mode Switching
This section describes the comparison function mode in 2ch mode.
Comparison function mode switching is not available in 6ch mode.

Overview and Applications
With regard to the High-speed Counter Unit comparison function, for 2ch mode, select either Target
Comparison Mode or Range Comparison Mode. For 6ch mode, which has only Range Comparison
Mode, selection is not required.
The available functions and performance differ between Target Comparison Mode and Range Com-
parison Mode. Select a mode suited to the application.

Details on the Function
For 2ch mode, select either Target Comparison Mode or Range Comparison Mode.

 Setting
This shows the setting items for comparison function mode switching.
In 6ch mode, the following settings are disabled.

Setting name Description Default
value

Setting
range Unit Update timing

Comparison
Function Mode

Sets Comparison Mode in 2ch
mode.
0: Target Comparison Mode.
1: Range Comparison Mode.

0 0/1 --- After the Unit is re-
started

 Differences Between Target Comparison Mode and Range Comparison
Mode
Below the differences between Target Comparison Mode and Range Comparison Mode are shown.

Function Target comparison 2ch mode
Range comparison

6ch mode
Range comparison

Comparison method When adding or subtract-
ing, detects when the
present counter value
matches the target value.

Detects when the present counter value is within the
lower to upper limit range.

Comparison data num-
ber

32/Ch target data (target
comparison data0 to 31)
items can be set.

32/Ch target data (range
comparison data0 to 31)
items can be set.

1/Ch target data (range
comparison data0) item
can be set.
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Function Target comparison 2ch mode
Range comparison

6ch mode
Range comparison

Comparison data items Target Value
Advance Time
Addition matching output
pattern
Subtraction matching
output pattern

Upper limit
Lower limit
Output pattern

Upper limit
Lower limit

Unit interior storage of
comparison data de-
fault values

Comparison data0 to 3
default values can be
saved inside the Unit.
Comparison data4 to 31
default values cannot be
saved inside the Unit.
They must be written
from a user program
when power is turned
ON.

Comparison data0 de-
fault value can be saved
inside the Unit.
Comparison data1 to 31
default values cannot be
saved inside the Unit.
They must be written
from a user program
when power is turned
ON.

Comparison data0 de-
fault value can be saved
inside the Unit.

Advance Time Func-
tion*1

Yes None None

Output pattern When target match is de-
tected, setting/resetting
is issued with arbitrary
external output0 to 5, or
else Ch1 or Ch2 counter
reset/counter preset is
executed.

Detection within the
range turns arbitrary ex-
ternal output0 to 5 ON/
OFF.

Detection within the
range turns the stipulated
external output ON/OFF.

Comparison process-
ing response time*2

1 µs max. 0.5 ms max.*3 0.5 ms max.*3

Output Pattern Setting
at Counter Reset/Coun-
ter Preset

Yes None None

Comparison Data Ena-
ble/Disable Setting

Comparison data0 to 31 enable/disable can each be
set.

Comparison data0 ena-
ble/disable can be set.

Hysteresis Setting None Yes None
External Output Inter-
Channel Logical Set-
ting*4

None Yes None

*1. This function conducts target comparison earlier against target matching by the time set.
*2. Response time is the time from receiving the count pulse until the comparison function turns external

output ON/OFF. However, this does not include external output response time and counter noise filter
delay time.

*3. When changing comparison data settings with range comparison, the response time may be longer than
0.5 ms for the following operation execution.
• Output Delay Function
• Counter Reset with External Input
• Counter Preset with External Input
• Counter Latch with External Input

*4. When allocating Ch1 and Ch2 range comparison output patterns to the same external output, the output
logic can be selected from AND and OR.
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Setting Method
For 2ch mode, select Target Comparison Mode or Range Comparison Mode.
This section gives the setting method for Sysmac Studio.
Even if using support software other than Sysmac Studio, set the parameters given in the procedure in
the Edit Unit Operation Settings Tab Page and transfer them to the NX Units.
Refer to the operation manual for support software for how to display the Edit Unit Operation Settings
Tab Page and how to transfer settings to the NX Unit with support software other than Sysmac Studio.

1 Display the Edit Unit Operation Settings Tab Page.
Refer to A-8 Displaying the Edit Unit Operation Settings Tab Page on page A-90 for the dis-
play methods.

2 Select either Target Comparison Mode or Range Comparison Mode from the Comparison
Function Mode Setting list.
Refer to A-9 Edit Unit Operation Settings Tab Page on page A-93 for how to edit unit opera-
tion settings.

3 Click the Transfer to Unit Button.
The settings are transferred from the Sysmac Studio to the NX Unit.
The settings are reflected after the Unit is restarted.

7-5-2 Target Comparison
This section describes target comparison.
Target comparison can be used only in 2ch mode.

Overview and Applications
When adding or subtracting, it is possible to detect the present counter value matching the target val-
ue and conduct external output ON, counter reset/preset, and PWM output execution/setting change/
stop.
Ch1 and Ch2 can handle 32 Target Comparison Data items each.
Target comparison data is composed of the following 4 data contents.
• Target Value
• Advance Time Setting
• Output pattern at addition match
• Output pattern at subtraction match

Target Comparison Data0 to 31 can be set to Enable/Disable with Comparison Setting Data Enable.
When performing comparison operation with the set Target Comparison Data, be sure to set Compari-
son Setting Data Enable to Enabled.
When using target comparison, be sure to allocate Comparison Data Setting Enable to I/O data and to
enable the comparison data to be used.

With the advance time setting, target comparison can be output a set amount of time earlier than its
timing.
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Normally, delay in the operation of external devices connected to output will cause devices to operate
at a delay equivalent to the operation time even when output follows target comparison timing. With
the advance time setting, external device operation will start at the same time as target comparison.

Output pattern when counter reset or counter preset takes place can be set. Target comparison will
not operate when counter reset or counter preset exceeds the target value. When output must be
changed, use the counter reset or counter preset output pattern setting.

Additional Information

External output can be turned ON/OFF within 1 µs or less from target comparison detection.
However, this does not include external output response time and counter noise filter delay
time.
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Details on the Function
When adding or subtracting, detects when the present counter value matches the target value.
Ch1 and Ch2 can handle 32 Target Comparison Data items each.
Target comparison data is composed of the following 4 data contents.

Data Description
Target Value Sets target value for target comparison.
Advance Time
Setting

Target comparison can be output a set amount of time earlier than its timing.

Output pattern
at addition
match

When external output is set to 0: Disable, the output will not change even upon addition
matching.
When external output is set to 1: Enable, it will set or reset in accordance with the setting
when an addition match takes place.
Also, when counter reset/preset is set to 1: Enable, counter reset or counter preset will take
place in accordance with the setting when an addition match takes place.

Output pattern
at subtraction
match

When external output is set to 0: Disable, the output will not change even upon subtraction
matching.
When external output is set to 1: Enable, it will set or reset in accordance with the setting
when a subtraction match takes place.
Also, when counter reset/preset is set to 1: Enable, counter reset or counter preset will take
place in accordance with the setting when a subtraction match takes place.

External output can be set/reset or remain unchanged in accordance with the addition match output
pattern and subtraction match output pattern, in the order which the Ch1 and Ch2 counter values
match the target value. External output turns ON when set and OFF when reset. If set when ON or
reset when OFF, the ON/OFF status will not change.
Also, when external output is set to PWM output, PWM execution or settings change will take place
when set and PWM stop when reset. Refer to 7-6-2 PWM Output Function on page 7-92 for details.

Target Comparison Data set to Disabled with Comparison Setting Data Enable1 and Comparison Set-
ting Data Enable2 will not conduct comparison operation. Only when set to Enabled will comparison
operation take place.

Target Comparison Mode can be applied to ring counter and linear counter.
Below is a setting example of Target Comparison Mode in linear mode.

Time

Target Value 2 7500

Target Value 1 2000

Target Value 0 3000

Target Value 3 4000

Target Value 4 8000

External Output 0 

External Output 3

 

Comparison 

executed without 

regard for target 

value number order

Output earlier against match 

timing by the set advance 

time (500 µs)

Counter Value
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Target Com-
parison Data

Target Val-
ue

Advance
Time (µs)

Addition matching output
pattern

Subtraction matching output
pattern

0 3000 0 External Output3 Reset ---
1 2000 0 External Output0 Set ---
2 7500 500 External Output0 Reset ---
3 4000 0 --- External Output0 Set

External Output3 Reset
4 8000 0 --- External Output3 Set

Below is a setting example of Target Comparison Mode in ring mode.

Counter Value

Time

Target Value 2

0

7500 

Target Value 2000

Target Value 3 -2000

-4000

-10000

 

Target Value 1  

External Output 1 

External Output 5 

Minimum Counter Value   

Maximum Counter Value 10000 

0

Comparison 

executed without 

regard for target 

value number order

Output earlier against match 

timing by the set advance 

time (500 µs)

Target Com-
parison Data

Target Val-
ue

Advance
Time (µs)

Addition matching output
pattern

Subtraction matching output
pattern

0 2000 0 --- External Output1 Reset
1 -4000 0 External Output1 Set ---
2 7500 500 External Output1 Reset ---
3 -2000 0 External Output5 Reset External Output1 Set

External Output5 Reset

For target comparison data setting, leave an interval of at least 1 ms from the target value match until
the next target match in the same channel. Comparison operation stops for up to 1 ms from the coun-
ter value target comparison data target value match. When setting advance time, keep in mind correc-
tion using advance time and set intervals of at least 1 ms. Comparison operation will restart after a
comparison stop period of up to 1 ms, but comparison content within the stop period will not be reflect-
ed.
However, because comparison operation on other channels’ counter does not stop, there is no need
for a 1 ms interval between target matches in other channels.
For example, when the counter pulse frequency is 100 kHz with the settings below, confirm that the
interval between target value0 and target value1 is at least 1 ms.

Target Compari-
son Data

Target Val-
ue

Advance
Time (µs) Addition matching output pattern Subtraction match-

ing output pattern
0 100 100 External Output0 Set ---
1 250 1000 External Output0 Reset ---
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When the counter pulse frequency is 100 kHz, the interval between target value0 and target value1
before advance time correction is 1.5 ms as found with the formula below.

(250 - 100)/100 kHz = 1.5 ms
Because the target value0 advance time setting is 100 µs and the target value1 advance time setting
is 1000 µs, the interval between the two after advance time correction is 0.6 ms as found with the for-
mula below.

1.5 ms + 100 µs - 1000 µs = 0.6 ms
In the above case, because target comparison data is at or below 1 ms, external output0 OFF via tar-
get value1 may not be executed.

Counter Value

Target Value 1 300

100

 

Target Value 0

Time

External Output 0 

The interval between target value0 and target 

value1 before advance time correction is 

(200 - 100) ÷ 100 kHz = 1.5 ms

Because advance time setting = 
100 µs, target comparison takes 
place earlier by just 100 µs

Because advance time setting = 1000 µs, target 

comparison takes place earlier by just 1000 µs

The interval between target value0 and 

target value1 after advance time correction 

is 1.5 ms + 100 µs - 1000 µs = 0.6 ms, 

which does not satisfy the 1 ms minimum 

requirement

Because the time is less than 1 ms, in some 

cases external output0 reset is not executed and 

output does not turn OFF

Additional Information

• Target comparison will not be executed when counter reset or counter preset exceeds the tar-
get value.

• Comparison operation stops for up to 1 ms from counter reset or counter preset. However,
comparison operation on other channels’ counter does not stop.
When setting target comparison data, keep in mind this comparison operation stop time.
Comparison operation will restart after a comparison stop period, but comparison content
within the stop period will not be reflected. External output upon counter reset or counter pre-
set operates in accordance with the Counter Reset/Preset Output Pattern settings.

• When the Counter Type is set to ring counter, set the Maximum Counter Value and Minimum
Counter Value so as to satisfy the following formula including the counter frequency. If not
satisfied, comparison operation may not be correctly performed.

(Maximum Counter Value - Minimum Counter Value) > 0.512 x Counter Frequency Maxi-
mum Value (kHz)

For example, when the counter frequency maximum value is 100 kHz, (Maximum Counter
Value - Minimum Counter Value) must be set to 52 or above.

• Do not switch the addition/subtraction count direction near the target value. If the count direc-
tion is switched near the target value, the High-speed Counter Unit may not be able to detect
an addition or subtraction match to the target value correctly.
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 Target Comparison Data Writing
Target comparison data writing is done with command formats using the following I/O data.

Data Name Function Data
type

De-
fault
value

I/O Port Name

Comparison Setting
Status*1

Aggregated comparison setting status
data. Used when writing or reading tar-
get comparison data or range compari-
son data.

WORD 0000
hex

Comparison Setting
Status

Comparison Setting
Command*2

Aggregated comparison setting com-
mand data. Used when writing or read-
ing target comparison data or range
comparison data.

WORD 0000
hex

Comparison Setting
Command

Comparison Setting
Data Number

Sets comparison data number when
writing or reading target comparison da-
ta or range comparison data.
The setting range is from 0 to 31.

UINT 0 Comparison Setting
Data Number

Target Value of Tar-
get Comparison Write
Data

Target value when writing target com-
parison data.

DINT 0 Target Value of Tar-
get Comparison
Write Data

Advance Time of Tar-
get Comparison Write
Data

Advance time when writing target com-
parison data. The unit is µs.

UINT 0 Advance Time of
Target Comparison
Write Data

pCV Crossing Output
Pattern of Target
Comparison Write
Data*3

Aggregated target comparison addition
match output pattern data when writing
target comparison data.

WORD 0000
hex

pCV Crossing Out-
put Pattern of Target
Comparison Write
Data

mCV Crossing Out-
put Pattern of Target
Comparison Write
Data*4

Aggregated target comparison addition
subtraction output pattern data when
writing target comparison data.

WORD 0000
hex

mCV Crossing Out-
put Pattern of Target
Comparison Write
Data

*1. Refer to Comparison Setting Status on page 6-16 for details of aggregated data.
*2. Refer to Comparison Setting Commands on page 6-27 for details of aggregated data.
*3. Refer to pCV Crossing Output Pattern of Target Comparison Write Data on page 6-28 for details of ag-

gregated data.
*4. Refer to mCV Crossing Output Pattern of Target Comparison Write Data on page 6-29 for details of ag-

gregated data.

When writing, the items above are allocated as I/O data. The allocation of Advance Time of Target
Comparison Write Data, pCV Crossing Output Pattern of Target Comparison Write Data, and mCV
Crossing Output Pattern of Target Comparison Write Data is not required. Allocation is not neces-
sary when not in use.

Store data as Target Value of Target Comparison Write Data, Advance Time of Target Comparison
Write Data, pCV Crossing Output Pattern of Target Comparison Write Data, and mCV Crossing
Output Pattern of Target Comparison Write Data. Set the comparison setting data number to write
and set Read/Write to 1: Write; then set the comparison setting command Ch£ Comparison Data
Setting Request to 1. This makes it possible to set target comparison for the writing channel.
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When writing is complete, the comparison setting status Comparison Data Setting Completed bit
will change to 1. After confirming that Comparison Data Setting Completed is now 1, set Ch£
Comparison Data Setting Request to 0.

If any of the conditions below is met during writing, when the comparison setting status Compari-
son Data Setting Completed bit becomes 1, the Comparison Data Setting Error Flag will become 1
at the same time and the target comparison data will not be written.
The Comparison Data Setting Error Flag is cleared when Ch£ Comparison Data Setting Request
is set to 0.
• Target value set out of range.
• Comparison Data Setting Request multiple bits set simultaneously to 1.
• Comparison Setting Data Number set out of range.

The target value set for target comparison data is deleted by power OFF or Unit restart. When pow-
er is turned ON or when restarting, set again.
However, Target Comparison Data0 to 3 must be set to default values at power ON or restart as a
parameter setting.
The default values for Target Comparison Data0 to 3 are given in the following table.
If default values are set out of range, a Comparison Initial Data Setting Error event will occur. Refer
to 8-3-3 Error Table on page 8-6 for event details.

Setting name Description Default
value Setting range Unit

Up-
date
tim-
ing

Ch£ Target Comparison Da-
ta0 Initial Target Value*1

Sets initial value for Ch£
Target Comparison Data0.

0 -2147483648 to
2147483647*2

--- After
the
Unit is
re-
start-
ed

Ch£ Target Comparison Da-
ta0 Initial Advance Time*1

0 0 to 65536 µs

Ch£ Target Comparison Da-
ta0 Initial pCV Output Pat-
tern*1

0000
hex

0000 to FFFF ---

Ch£ Target Comparison Da-
ta0 Initial mCV Output Pat-
tern*1

0000
hex

0000 to FFFF ---

Ch£ Target Comparison Da-
ta1 Initial Target Value*1

Sets initial value for Ch£
Target Comparison Data1.

0 -2147483648 to
2147483647*2

---

Ch£ Target Comparison Da-
ta1 Initial Advance Time*1

0 0 to 65536 µs

Ch£ Target Comparison Da-
ta1 Initial pCV Output Pat-
tern*1

0000
hex

0000 to FFFF ---

Ch£ Target Comparison Da-
ta1 Initial mCV Output Pat-
tern*1

0000
hex

0000 to FFFF ---
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Setting name Description Default
value Setting range Unit

Up-
date
tim-
ing

Ch£ Target Comparison Da-
ta2 Initial Target Value*1

Sets initial value for Ch£
Target Comparison Data2.

0 -2147483648 to
2147483647*2

---

Ch£ Target Comparison Da-
ta2 Initial Advance Time*1

0 0 to 65536 µs

Ch£ Target Comparison Da-
ta2 Initial pCV Output Pat-
tern*1

0000
hex

0000 to FFFF ---

Ch£ Target Comparison Da-
ta2 Initial mCV Output Pat-
tern*1

0000
hex

0000 to FFFF ---

Ch£ Target Comparison Da-
ta3 Initial Target Value*1

Sets initial value for Ch£
Target Comparison Data3.

0 -2147483648 to
2147483647*2

---

Ch£ Target Comparison Da-
ta3 Initial Advance Time*1

0 0 to 65536 µs

Ch£ Target Comparison Da-
ta3 Initial pCV Output Pat-
tern*1

0000
hex

0000 to FFFF ---

Ch£ Target Comparison Da-
ta3 Initial mCV Output Pat-
tern*1

0000
hex

0000 to FFFF ---

*1. Ch£ represents the channel number. In this item, it is either Ch1 or Ch2.
*2. Set the Initial Target Value within the range of the Minimum Counter Value to the Maximum Counter Val-

ue. When set out of range, comparison operation will not take place.

Additional Information

• Refer to A-4-2 Writing/Reading Target Comparison Data on page A-67 for the target com-
parison data writing program.

• Comparison operation will continue even during target comparison data writing.
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 Reading Target Comparison Data
Target comparison data reading is done with command formats using the following I/O data.

Data Name Function Data
type

De-
fault
value

I/O Port Name

Comparison Setting
Status*1

Aggregated comparison setting status
data. Used when writing or reading tar-
get comparison data or range compari-
son data.

WORD 0000
hex

Comparison Setting
Status

Target Value of Target
Comparison Read
Data

Target values when target comparison
data has been read are stored.

DINT 0 Target Value of Tar-
get Comparison
Read Data

Advance Time of Tar-
get Comparison Read
Data

Advance time when target comparison
data has been read is stored.

UINT 0 Advance Time of Tar-
get Comparison
Read Data

pCV Crossing Output
Pattern of Target
Comparison Read
Data*2

Addition matching output patterns when
target comparison data has been read
are stored.

WORD 0000
hex

pCV Crossing Output
Pattern of Target
Comparison Read
Data

mCV Crossing Output
Pattern of Target
Comparison Read
Data*3

Subtraction matching output patterns
when target comparison data has been
read are stored.

WORD 0000
hex

mCV Crossing Out-
put Pattern of Target
Comparison Read
Data

Comparison Setting
Command*4

Aggregated comparison setting com-
mand data. Used when writing or read-
ing target comparison data or range
comparison data.

WORD 0000
hex

Comparison Setting
Command

Comparison Setting
Data Number

Sets comparison data number when
writing or reading target comparison
data or range comparison data.
The setting range is from 0 to 31.

UINT 0 Comparison Setting
Data Number

*1. Refer to Comparison Setting Status on page 6-16 for details of aggregated data.
*2. Refer to pCV Crossing Output Pattern of Target Comparison Read Data on page 6-17 for details of ag-

gregated data.
*3. Refer to mCV Crossing Output Pattern of Target Comparison Read Data on page 6-18 for details of ag-

gregated data.
*4. Refer to Comparison Setting Commands on page 6-27 for details of aggregated data.

For reading, the items above are allocated as I/O data. The allocation of Target Value of Target
Comparison Read Data, Advance Time of Target Comparison Read Data, pCV Crossing Output
Pattern of Target Comparison Read Data, and mCV Crossing Output Pattern of Target Comparison
Read Data is not required. Allocation is not necessary when not reading.

After setting the comparison setting data number to be read to the Comparison Setting Data Num-
ber and using the Comparison Setting Command to set Read/Write to 0: Read, set the read chan-
nel Ch£ comparison data setting request to 1.
When reading is complete, the comparison setting status Comparison Data Setting Completed bit
will change to 1. The read data will be stored in Target Value of Target Comparison Read Data,
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Advance Time of Target Comparison Read Data, pCV Crossing Output Pattern of Target Compari-
son Read Data, and mCV Crossing Output Pattern of Target Comparison Read Data. After confirm-
ing that Comparison Data Setting Completed is now 1, set Ch£ Comparison Data Setting Request
to 0.

When one of the following conditions is met at reading and the Comparison Setting Status Compar-
ison Data Setting Completed bit changes to 1, the Comparison Data Read Error Flag will change to
1 and the Target Value of Target Comparison Read Data, Advance Time of Target Comparison
Read Data, pCV Crossing Output Pattern of Target Comparison Read Data, and mCV Crossing
Output Pattern of Target Comparison Read Data will all change to 0.
The Comparison Data Read Error Flag is cleared when Ch£ Comparison Data Setting Request is
set to 0.
• No valid data when reading settings. (not written)
• Comparison Data Setting Request multiple bits set simultaneously to 1.
• Comparison Setting Data Number set out of range.

Additional Information

Refer to A-4-2 Writing/Reading Target Comparison Data on page A-67 for the target compari-
son data reading program.

 Target Comparison Data Enable Setting
Target comparison data0 to 31 enable/disable can be set for each channel.
Target Comparison Data Enable/Disable setting is set for each channel with I/O data Target Com-
parison Setting Data Enable1 and Target Comparison Data Setting Data Enable2.

Data Name Function Data type Default
value I/O Port Name

Ch1 Comparison Setting
Data Enable1*1

Aggregated Comparison Setting
Data Enable1 data.
Target comparison data0 to 15
enable/disable can be set for
each channel.

WORD 0000 hex Ch1 Comparison
Setting Data Ena-
ble1

Ch2 Comparison Setting
Data Enable1*1

WORD 0000 hex Ch2 Comparison
Setting Data Ena-
ble1

Ch1 Comparison Setting
Data Enable2*2

Aggregated Comparison Setting
Data Enable2 data.
Target comparison data16 to 31
enable/disable can be set for
each channel.

WORD 0000 hex Ch1 Comparison
Setting Data Ena-
ble2

Ch2 Comparison Setting
Data Enable2*2

WORD 0000 hex Ch2 Comparison
Setting Data Ena-
ble2

*1. Refer to Ch£ Comparison Setting Data Enable1 on page 6-34 for details of aggregated data.
*2. Refer to Ch£ Comparison Setting Data Enable2 on page 6-35 for details of aggregated data.

For target comparison, the items above are allocated as I/O data. Comparison Setting Data Ena-
ble1 is the setting for Target Comparison Data0 to 15; Comparison Setting Data Enable2 is the set-
ting for Target Comparison Data16 to 31. When only using Target Comparison Data0 to 15, alloca-
tion of Comparison Setting Data Enable2 is not required. When not allocated as I/O data, it will be
processed as disabled.
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When setting comparison data to disabled, the relevant target comparison data comparison opera-
tion will not take place. Comparison Setting Data Enable is disabled when Unit instruction execu-
tion starts and at restart. For target comparison, set Comparison Setting Data Enable to Enable.

 Advance Time Setting
With the advance time setting, target comparison can be output a set amount of time earlier than its
timing. The setting range is 0 to 65536 µs.

Counter Value  

Target Value 

Target Match

Time

Target Match Output Setting: 0 to 65535 µs

External output is set/reset 

earlier by the set advance time

Advance time is realized by correcting the target value within the Unit as below. Target value cor-
rection is executed every 0.256 ms when advance time range setting is 0 to 10 and every 4.096 ms
when it is 11 to 12.

Target value in addition matching = (target value as set) - (advance time set value) × (counter value per 1
µs)
Target value in subtraction matching = (target value as set) + (advance time set value) × (counter value per
1 µs)

The counter value per 1 µs is calculated with the moving average for the Advance Time Range Set-
ting period.
When the counter speed is highly variable, set the Advance Time Range Setting higher to reduce
the variation in the counter value per 1 µs.
However, the larger the advance time range setting, the greater the error upon sudden accelera-
tion/deceleration.
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0.256 ms 

Advance time range 

                   = at 0.256 ms

Advance time range 

                    = at 1.024 ms

Target value correction 

(count value/µs = pulse count of immediately previous 0.256 ms ÷ 256)

Target value correction 

(count value/µs = pulse count of immediately previous 1.024 ms ÷ 1024)

Advance Time Range Setting is as follows.

Setting
name Description Default

value
Setting
range Unit Update tim-

ing
Advance
Time Range
Setting
*1

Sets time range for estimation of counter values
per 1 µs.
0: 0.256 ms
1: 0.512 ms
2: 1.024 ms
3: 2.048 ms
4: 4.096 ms
5: 8.192 ms
6: 16.384 ms
7: 32.768 ms
8: 65.536 ms
9: 131.072 ms
10: 524.288 ms
11: 2097.152 ms
12: 8388.608 ms

8 0 to 12 --- After the Unit
is restarted

*1. The advance time error differs depending on the advance time range setting. Refer to A-5 Advance Time
Error on page A-83 for details.

Within the advance time range, setting so that at least a 1-count pulse is invariably input is re-
quired. Therefore, the advance time range setting restricts the input frequency at comparison
match timing. Check that the following points are fulfilled before setting the advance time range. If
not fulfilled, advance time operation will not be correctly executed.

Advance Time Range Setting Counter frequency for which input is possible
0: 0.256 ms 3.91 kHz min.
1: 0.512 ms 1.96 kHz min.
2: 1.024 ms 977 Hz min.
3: 2.048 ms 489 Hz min.
4: 4.096 ms 245 Hz min.
5: 8.192 ms 123 Hz min.
6: 16.384 ms 61.1 Hz min.
7: 32.768 ms 30.6 Hz min.
8: 65.536 ms 15.3 Hz min.
9: 131.072 ms 7.63 Hz min.
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Advance Time Range Setting Counter frequency for which input is possible
10: 524.288 ms 1.91 Hz min.
11: 2097.152 ms 0.477 Hz min.
12: 8388.608 ms 0.120 Hz min.

When the input frequency is less than 0.120 Hz at comparison match timing, set the advance time
to 0.

Additional Information

• When counting at a fixed speed, advance time error will be the total of the following 2 errors.
• Error due to counter resolution
• Counter value calculation error per 1 µs
Refer to A-5 Advance Time Error on page A-83 for details.

• When counter reset or counter preset is executed within the advance time range, the counter
value per 1 µs is the value calculated immediately before the counter reset or preset.

• Do not switch count direction within the period from before the Advance Time Output Timing
advance time range to the Target Value Match Timing. Target comparison may be detected at
incorrect timing.

Target Match Output

Timing of set target match

During this period, do not switch the count direction.

Output timing by advance time

Advance Time Range

• Based on the actual speed, the advance time set value is corrected within the Unit. Do not
change the order of matching by speed against other target comparison setting data. If the
matching order changes, comparison operation will not be correctly executed. For example,
at low speed, even if target value1 match is detected after target value0 match, at high
speed, due to the advance time, target value0 match may be detected after target value1
match. Do not set Target Comparison Data in this way. At maximum speed as well, check
that the target value corrected for advance time does not exceed the other target values.

Counter Value

Time

Target Value 1

Target Value 0

 

External Output 1 

Minimum Counter Value  

Maximum Counter Value 

 

Because target comparison takes place at an 

earlier timing equivalent to advance time, target 

value1 will match before target value0 does, 

leading to incorrect comparison operation. Do 

not set in this way.

7500 

0

-2000

-10000

10000

Output OFF by 

advance time

• Based on the actual speed, the advance time set value is corrected within the Unit, so de-
pending on the speed, it may be closer to the match timing of other target values. Compari-
son operation stops for up to 1 ms from the counter value target value match. Therefore, de-
pending on the speed, comparison of other target values may not take place. Set the Target
Comparison Data with attention to the fluctuation of counter target values due to speed.
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 Output Pattern Setting at Counter Reset/Preset
External output will not be set/reset even when the target value is exceeded during counter reset/
preset.
When changing the external output status during counter reset/preset, the I/O data Target Compari-
son Ch£ Counter Reset/Preset Output Pattern can be set for each channel.

Data Name Function Data
type

Default
value I/O Port Name

Ch1 Output Pattern
at Ch1 Counter Re-
set/Preset of Target
Comparison1*1

Aggregated Ch£ Output Pattern Coun-
ter Reset/Preset of Target Comparison
data.
Sets output pattern when Ch£ Counter
Reset/Preset are complete in Target
Comparison Mode.

WORD 0000
hex

Output Pattern at
Ch1 Counter Reset/
Preset of Target
Comparison

Ch2 Output Pattern
at Ch2 Counter Re-
set/Preset of Target
Comparison1*1

WORD 0000
hex

Output Pattern at
Ch2 Counter Reset/
Preset of Target
Comparison

*1. Refer to Ch£ Counter Reset/Preset of Target Comparison Output Pattern on page 6-31 for details of ag-
gregated data.

When using Ch£ counter reset/preset of target comparison output pattern data, the items above
are allocated as I/O data. Allocation is not necessary when not in use.
When external output is set to 0: Disable, the output will not change even upon counter reset/
preset.
When external output is set to 1: Enable, the output will set or reset according to the setting when
counter reset or counter preset takes place.

7-5-3 2ch mode Range Comparison
This section describes range comparison in 2ch mode.
It is usable only in 2ch mode. Refer to 7-5-4 6ch mode Range Comparison on page 7-85 for details
on range comparison in 6ch mode.

Overview and Applications
In Range Comparison Mode, this function sets the upper and lower limits of range comparison and
turns external output ON when lower limit ≤ counter value ≤ upper limit.
Ch1 and Ch2 can handle 32 range comparison data items each.
Range comparison data is composed of upper limit, lower limit, and output pattern.

Range comparison data0 to 31 can be set to Enable/Disable with Comparison Setting Data Enable.
When performing comparison operation with the set range comparison data, be sure to set Compari-
son Setting Data Enable to Enabled.

Hysteresis setting is available with 2ch mode range comparison. For example, when the encoder
stops at a certain position, there may be vibration near the stop position. This means that the counter
value will fluctuate near a certain value. When setting range comparison conditions within the range
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where the counter value fluctuates, in accordance with the counter value fluctuations, the correspond-
ing range comparison conditions will repeatedly go from being met to being unmet and back. To pre-
vent this kind of output ON/OFF switching due to small fluctuations, for range comparison in 2ch
mode, the Hysteresis Function can be set for each channel.

In 2ch mode range comparison, External Output Inter-Channel Logical Setting can be used. When al-
locating Ch1 and Ch2 range comparison output to the same external output, the external output logic
for Ch1 and Ch2 output can be selected from AND and OR.

Additional Information

External output can be turned ON/OFF within 0.5 ms or less from range comparison detection.

Details on the Function
For range comparison in 2ch mode, each counter can set up to 32 range comparison data items.
Range comparison data is composed of the following 3 data contents.
• Lower limit

Sets lower limit for range comparison.
• Upper limit

Sets upper limit for range comparison.
• Output pattern

In 2ch mode, the counter value can set the external output which turns ON when in the band com-
parison range.

Range Comparison Mode can be applied to ring counter and linear counter.
For linear counter, the upper limit must be set to a higher value than the lower limit. For ring counter,
the upper limit can be set to a lower value than the lower limit.
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Below is a setting example of 2ch mode range comparison for linear counter.

Counter Value

0

Range 0 Range 1

Range 2

Range 3

External Output 1

Maximum Count Limit

+30,000

Minimum Count Limit

-30,000
Current

Counter Value

Internal Output 2

Range Low er Range Li mit Upper  Range Li mit Output  ON

0

1

2

3

- 20,000

- 1,000

- 5,000

6,000

- 10,000

19,000

11,000

25,000

0

1, 3

2

0, 3

Internal Output 3

External 

Output 0

This example shows the setting of 4 range comparisons (4 sets of upper and lower limits). The setting
data above has the following meaning.
• When the counter value is within the range comparison0 range, output0 turns ON.
• When the counter value is within the range comparison1 range, output1 and 3 turn ON.
• When the counter value is within the range comparison2 range, output 2 turns ON.
• When the counter value is within the range comparison3 range, output0 and 3 turn ON.
In the example above, when the counter value is within the range comparison1 and 3 ranges, output0,
1, and 3 turn ON.
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Below is a setting example of 2ch mode range comparison for ring counter.

Rollover

Counter Value

Range 2

Range 1

Range 0

Range 3

Range Lower Range Li mit Upper  Range Li mit Output  ON

0

1

2

3

0

1, 3

2

0, 3

Minumum Count Limit

-30,000
Maximam Count Limit

+30,000

-10,000 -8,000

-20,000

-23,000

-12,000

-25,000

22,000

5,000

Additional Information

Make sure the period when the counter value is within the range comparison range is at least
0.5 ms. If the period is shorter than 0.5 ms, range comparison entry may not be detected.
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 Range Comparison Data Writing
Range comparison data writing is done with command formats using the following I/O data.

Data Name Function Data
type

Default
value I/O Port Name

Comparison Setting
Status*1

Aggregated comparison setting status
data. Used when writing or reading tar-
get comparison data or range compari-
son data.

WORD 0000
hex

Comparison Setting
Status

Comparison Setting
Command*2

Aggregated comparison setting com-
mand data. Used when writing or read-
ing target comparison data or range
comparison data.

WORD 0000
hex

Comparison Setting
Command

Comparison Setting
Data Number

Sets comparison data number when
writing or reading target comparison
data or range comparison data.
The setting range is from 0 to 31.

UINT 0 Comparison Setting
Data Number

Lower Limit Value of
Range Comparison
Write Data

Lower limit value when writing range
comparison data.

DINT 0 Lower Limit Value of
Range Comparison
Write Data

Upper Limit Value of
Range Comparison
Write Data

Upper limit value when writing range
comparison data.

DINT 0 Upper Limit Value of
Range Comparison
Write Data

Output Pattern of
Range Comparison
Write Data*3

Aggregated output pattern data when
writing range comparison data.

WORD 0000
hex

Output Pattern of
Range Comparison
Write Data

*1. Refer to Comparison Setting Status on page 6-16 for details of aggregated data.
*2. Refer to Comparison Setting Commands on page 6-27 for details of aggregated data.
*3. Refer to Output Pattern of Range Comparison Write Data on page 6-33 for details of aggregated data.

When writing, the items above are allocated as I/O data.

Store data as Lower Limit Value of Range Comparison Write Data, Upper Limit Value of Range
Comparison Write Data, and Output Pattern of Range Comparison Write Data. Set the comparison
setting data number to write and set Read/Write to 1: Write; then set the comparison setting com-
mand Ch£ Comparison Data Setting Request to 1. This makes it possible to set range comparison
for the writing channel.

When writing is complete, the comparison setting status Comparison Data Setting Completed bit
will change to 1. After confirming that Comparison Data Setting Completed is now 1, set Ch£
Comparison Data Setting Request to 0.

If any of the conditions below is met during writing, when the comparison setting status Compari-
son Data Setting Completed bit becomes 1, the Comparison Data Setting Error Flag will become 1
at the same time and the range comparison data will not be written.
The Comparison Data Setting Error Flag is cleared when Ch£ Comparison Data Setting Request
is set to 0.
• Upper or lower limit set out of range.
• In Linear Mode, upper limit set below lower limit.
• Comparison Data Setting Request multiple bits set simultaneously to 1.
• Comparison Setting Data Number set out of range.
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The target value set for range comparison data is deleted by power OFF or Unit restart. When pow-
er is turned ON or when restarting, set again.
However, range comparison data0 must be set to default values at power ON or restart as a pa-
rameter setting.
The default values for range comparison data0 are given in the following table.
If default values are set out of range, a Comparison Initial Data Setting Error event will occur. Refer
to 8-3-3 Error Table on page 8-6 for event details.

Setting name Description Default
value

Setting
range Unit Update timing

Ch£ Range Comparison Da-
ta0 Initial Lower Limit Value*1

Sets initial value for Ch£
Range Comparison Data0.

0 *2 --- After the Unit is
restarted

Ch£ Range Comparison Da-
ta0 Initial Upper Limit Value*1

0 *2 ---

Ch£ Range Comparison Da-
ta0 Initial Output Pattern*1

0000
hex

0000 to
FFFF

---

*1. Ch£ represents the channel number. In this item, it is either Ch1 or Ch2.
*2. Set the Initial Lower Limit Value and Initial Upper Limit Value within the range of the Minimum Counter

Value to the Maximum Counter Value. When out of range, comparison operation will not take place.

Additional Information

• Refer to A-4-3 2ch Mode Writing/Reading Range Comparison Data on page A-75 for the
range comparison data writing program.

• Comparison operation will continue even during range comparison data writing.
• The time until the written comparison data becomes valid is up to 1 ms from Comparison Da-

ta Setting Completed = 1.

 Reading Range Comparison Data
Range comparison data reading is done with command formats using the following I/O data.

Data Name Function Data
type

Default
value I/O Port Name

Comparison Setting
Status*1

Aggregated comparison setting status
data. Used when writing or reading
range comparison data or range com-
parison data.

WORD 0000
hex

Comparison Setting
Status

Lower Limit Value of
Range Comparison
Read Data

Lower limit when range comparison da-
ta has been read is stored.

DINT 0 Lower Limit Value of
Range Comparison
Read Data

Upper Limit Value of
Range Comparison
Read Data

Upper limit when range comparison da-
ta has been read is stored.

DINT 0 Upper Limit Value of
Range Comparison
Read Data

Output Pattern of
Range Comparison
Read Data*2

Aggregated output pattern data when
reading range comparison data.

WORD 0000
hex

Output Pattern of
Range Comparison
Read Data

Comparison Setting
Command*3

Aggregated comparison setting com-
mand data. Used when writing or read-
ing target comparison data or range
comparison data.

WORD 0000
hex

Comparison Setting
Command
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Data Name Function Data
type

Default
value I/O Port Name

Comparison Setting
Data Number

Sets comparison data number when
writing or reading target comparison da-
ta or range comparison data.
The setting range is from 0 to 31.

UINT 0 Comparison Setting
Data Number

*1. Refer to Comparison Setting Status on page 6-16 for details of aggregated data.
*2. Refer to Output Pattern of Range Comparison Read Data on page 6-21 for details of aggregated data.
*3. Refer to Comparison Setting Commands on page 6-27 for details of aggregated data.

For reading, the items above are allocated as I/O data.

After setting the comparison setting data number to be read to the Comparison Setting Data Num-
ber and using the Comparison Setting Command to set Read/Write to 0: Read, set the read chan-
nel Ch£ comparison data setting request to 1.
When reading is complete, the comparison setting status Comparison Data Setting Completed bit
will change to 1. Read data is stored as Lower Limit Value of Range Comparison Read Data, Up-
per Limit Value of Range Comparison Read Data, and Output Pattern of Range Comparison Read
Data. After confirming that Comparison Data Setting Completed is now 1, set Ch£ Comparison
Data Setting Request to 0.

When one of the following conditions is met at reading and the Comparison Setting Status Compar-
ison Data Setting Completed bit changes to 1, the Comparison Data Read Error Flag will change to
1 and the Lower Limit Value of Range Comparison Read Data, Upper Limit Value of Range Com-
parison Read Data, and Output Pattern of Range Comparison Read Data will all change to 0.
The Comparison Data Setting Error Flag is cleared when Ch£ Comparison Data Setting Request
is set to 0.
• No valid data when reading settings. (not written)
• Comparison Data Setting Request multiple bits set simultaneously to 1.
• Comparison Setting Data Number set out of range.

Additional Information

Refer to A-4-3 2ch Mode Writing/Reading Range Comparison Data on page A-75 for the range
comparison data reading program.

 Range Comparison Data Enable Setting
Range comparison data0 to 31 enable/disable can be set for each channel.
Range Comparison Data Enable/Disable setting is set for each channel with I/O data Comparison
Setting Data Enable1 and Comparison Data Setting Data Enable2.

Data Name Function Data
type

Default
value I/O Port Name

Ch1 Comparison
Setting Data Ena-
ble1*1

Aggregated Comparison Setting Data Ena-
ble1 data.
Range comparison data0 to 15 enable/disa-
ble can be set for each channel.

WORD 0000
hex

Ch1 Comparison
Setting Data Ena-
ble1

Ch2 Comparison
Setting Data Ena-
ble1*1

WORD 0000
hex

Ch2 Comparison
Setting Data Ena-
ble1
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Data Name Function Data
type

Default
value I/O Port Name

Ch1 Comparison
Setting Data Ena-
ble2*2

Aggregated Comparison Setting Data Ena-
ble2 data.
Range comparison data16 to 31 enable/
disable can be set for each channel.

WORD 0000
hex

Ch1 Comparison
Setting Data Ena-
ble2

Ch2 Comparison
Setting Data Ena-
ble2*2

WORD 0000
hex

Ch2 Comparison
Setting Data Ena-
ble2

*1. Refer to Ch£ Comparison Setting Data Enable1 on page 6-34 for details of aggregated data.
*2. Refer to Ch£ Comparison Setting Data Enable2 on page 6-35 for details of aggregated data.

For range comparison, the items above are allocated as I/O data. Comparison Setting Data Ena-
ble1 is the setting for Range Comparison Data0 to 15; Comparison Setting Data Enable2 is the set-
ting for Range Comparison Data16 to 31. When only using Range Comparison Data0 to 15, alloca-
tion of Comparison Setting Data Enable2 is not required. When not allocated as I/O data, it will be
processed as disabled.

When setting range comparison data to disabled, the relevant range comparison data comparison
operation will not take place. Comparison Setting Data Enable is disabled when Unit instruction ex-
ecution starts and at restart. For range comparison, set Comparison Setting Data Enable to Ena-
ble.

 Hysteresis Setting
When the encoder stops at a certain position, there may be vibration near the stop position. This
means that the counter value will fluctuate near a certain value. When setting range comparison
conditions within the range where the counter value fluctuates, in accordance with the counter val-
ue fluctuations, the corresponding range comparison conditions will repeatedly go from being met
to being unmet and back. To prevent this kind of output ON/OFF switching due to small fluctua-
tions, for range comparison in 2ch mode, the Hysteresis Function can be set for each channel.
Counter value fluctuation width treated as actual change can be set for each channel as hysteresis
within a range of 1 to 255 counts. Output turns ON/OFF accordingly.

OFF when 

Down-Counting 

ON when 

Up-Counting

ON when 

Down-Counting

OFF when

 Up-Counting

Down-Counting

Up-Counting

Hysteresis Hysteresis

Range Active

Range Inactive

Lower

 Range Limit

Upper

 Range Limit

For addition: When lower limit ≤ count value ≤ upper limit, external output turns ON
For subtraction: When (lower limit - hysteresis value) ≤ count value ≤ (upper limit - hysteresis value), exter-
nal output turns ON
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The Ch£ hysteresis settings are as follows.

Setting name Description Default
value

Setting
range Unit Update timing

Ch£ Hysteresis Data for
Range Comparison
Mode*1

Sets hysteresis width.
0: No hysteresis.
1 to 255: Hysteresis width.

0 0 to 255 --- After the Unit is
restarted

*1. Ch£ represents the channel number. In this item, it is either Ch1 or Ch2.

Additional Information

• Do not use settings including counter value 0 within the hysteresis range.
• To use the preset function, set 0: No hysteresis. When preset within the hysteresis range,

range comparison may not be correctly executed.
• Do not set so that (upper limit - hysteresis) is below the lower limit. Range comparison may

not be correctly executed.
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 External Output Inter-Channel Logical Setting
When output by Ch1 and Ch2 counter range comparison is allocated to the same external output,
select from the following 2 operations.
• OR setting

When output by range comparison is ON in either channel, the relevant external output will turn
ON. Also, when output by range comparison is OFF in both channels, the relevant external out-
put will turn OFF.

• AND setting
When output by range comparison is ON in both channels, the relevant external output will turn
ON. Also, when output by range comparison is OFF in either channel, the relevant external out-
put will turn OFF.

External Output Inter-Channel Logical Setting is as follows.

Setting name Description
De-
fault
value

Set-
ting

range
Unit Update tim-

ing

External Output0 Inter-
Channel Logical Setting
for Range Comparison
Mode

Sets operation when output by Ch1 and
Ch2 counter range comparison is allocat-
ed to the same external output.
0: OR setting.
1: AND setting.

0 0/1 --- After the
Unit is re-
started

External Output1 Inter-
Channel Logical Setting
for Range Comparison
Mode
External Output2 Inter-
Channel Logical Setting
for Range Comparison
Mode
External Output3 Inter-
Channel Logical Setting
for Range Comparison
Mode
External Output4 Inter-
Channel Logical Setting
for Range Comparison
Mode
External Output5 Inter-
Channel Logical Setting
for Range Comparison
Mode

External Output Inter-Channel Logical Setting is disabled when the Ch1 and Ch2 counter output
patterns are not allocated to the same external output. In this case, even when AND setting is se-
lected, if output by range comparison in each channel turns ON, the relevant external output will
turn ON.
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Ex. When the following settings are made for an XY stage, the ON range is as follows for the OR
and AND settings.

Counter
Range comparison data

Lower limit Upper limit Output pattern
Ch1 300 700 External output0 enabled
Ch2 400 900 External output0 enabled

For OR setting

Y 
(Counter Ch2)

(Counter Ch1)

900

300 X 700

400

ON range 

For AND setting

Y 
(Counter Ch2)

(Counter Ch1)

900

300 X 700

400

ON range
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7-5-4 6ch mode Range Comparison
This section describes range comparison in 6ch mode.
It is usable only in 6ch mode. Refer to 7-5-3 2ch mode Range Comparison on page 7-74 for details on
range comparison in 2ch mode.

Overview and Applications
In Range Comparison Mode, this function sets the upper and lower limits of range comparison and
turns external output ON when lower limit ≤ counter value ≤ upper limit. External output can be operat-
ed within 0.5 ms of the count value entering the range.
Ch1 to 6 can handle 1 Range Comparison Data item each.
Range comparison data is composed of upper and lower limit data.
The external output is fixed for each counter.

Range Comparison Data can be set to Enable/Disable with Comparison Setting Data Enable 6ch
mode.
When performing comparison operation with the set Range Comparison Data, be sure to set Compari-
son Setting Data Enable 6ch mode to Enabled.

Details on the Function
For range comparison in 6ch mode, each counter can set 1 range comparison data item.
Range comparison data is composed of the following 2 data contents.
• Lower limit

Sets lower limit for range comparison.
• Upper limit

Sets upper limit for range comparison.

When lower limit ≤ counter value ≤ upper limit, the corresponding external output turns ON.
The external output is fixed for each counter. Ch1 outputs external output0, Ch2 external output1, Ch3
external output2, Ch4 external output3, Ch5 external output4, and Ch6 external output5.

Range Comparison Mode can be applied to ring counter and linear counter.
For linear counter, the upper limit must be set to a higher value than the lower limit. For ring counter,
the upper limit can be set to a lower value than the lower limit.

Additional Information

Make sure the period when the counter value is within the range comparison range is at least
0.5 ms. If the period is shorter than 0.5 ms, range comparison entry may not be detected.
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 Range Comparison Data Writing
Range comparison data writing is done with command formats using the following I/O data.

Data Name Function Data
type

Default
value I/O Port Name

Comparison Setting
Status*1

Aggregated comparison setting status
data. Used when writing or reading
target comparison data or range com-
parison data.

WORD 0000
hex

Comparison Setting
Status

Comparison Setting
Command*2

Aggregated comparison setting com-
mand data. Used when writing or
reading target comparison data or
range comparison data.

WORD 0000
hex

Comparison Setting
Command

Lower Limit Value of
Range Comparison
Write Data

Lower limit value when writing range
comparison data.

DINT 0 Lower Limit Value of
Range Comparison
Write Data

Upper Limit Value of
Range Comparison
Write Data

Upper limit value when writing range
comparison data.

DINT 0 Upper Limit Value of
Range Comparison
Write Data

*1. Refer to Comparison Setting Status on page 6-16 for details of aggregated data.
*2. Refer to Comparison Setting Commands on page 6-27 for details of aggregated data.

When writing, the items above are allocated as I/O data.

Store data as Lower Limit Value of Range Comparison Write Data and Upper Limit Value of Range
Comparison Write Data. Set “Read/Write” to “1: Write”; then set the comparison setting command
“Ch£ Comparison Data Setting Request” to “1”. This makes it possible to set range comparison for
the writing channel.

When writing is complete, the comparison setting status Comparison Data Setting Completed bit
will change to 1. After confirming that Comparison Data Setting Completed is now 1, set Ch£
Comparison Data Setting Request to 0.

If any of the conditions below is met during writing, when the comparison setting status Compari-
son Data Setting Completed bit becomes 1, the Comparison Data Setting Error Flag will become 1
at the same time and the range comparison data will not be written.
The Comparison Data Setting Error Flag is cleared when Ch£ Comparison Data Setting Request
is set to 0.
• Upper or lower limit set out of range.
• In Linear Mode, upper limit set below lower limit.
• Comparison Data Setting Request multiple bits set simultaneously to 1.

Range comparison data must be set to default values at power ON or restart as a parameter set-
ting.
The default values for Ch£ Range Comparison Data are given in the following table.
If default values are set out of range, a Comparison Initial Data Setting Error event will occur. Refer
to 8-3-3 Error Table on page 8-6 for event details.
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Setting name Description Default
value

Setting
range Unit Update timing

Ch£ Range Comparison Da-
ta0 Initial Lower Limit Value*1

Sets initial value for Ch£
Range Comparison Data0.

0 *2 --- After the Unit is
restarted

Ch£ Range Comparison Da-
ta0 Initial Upper Limit Value*1

0 *2 ---

*1. Ch£ represents the channel number. In this item, it is one of Ch1 to 6.
*2. Set the Initial Lower Limit Value and Initial Upper Limit Value within the range of the Minimum Counter

Value to the Maximum Counter Value. When set out of range, comparison operation will not take place.

Additional Information

• Comparison operation will continue even during range comparison data writing.
• The time until the written comparison data becomes valid is up to 1 ms from Comparison Da-

ta Setting Completed = 1.

 Reading Range Comparison Data
Range comparison data reading is done with command formats using the following I/O data.

Data Name Function Data
type

Default
value I/O Port Name

Comparison Setting
Status*1

Aggregated comparison setting status
data. Used when writing or reading tar-
get comparison data or range compari-
son data.

WORD 0000
hex

Comparison Setting
Status

Lower Limit Value of
Range Comparison
Read Data

Lower limit when range comparison
data has been read is stored.

DINT 0 Lower Limit Value of
Range Comparison
Read Data

Upper Limit Value of
Range Comparison
Read Data

Upper limit when range comparison
data has been read is stored.

DINT 0 Upper Limit Value of
Range Comparison
Read Data

Comparison Setting
Command*2

Aggregated comparison setting com-
mand data. Used when writing or read-
ing target comparison data or range
comparison data.

WORD 0000
hex

Comparison Setting
Command

*1. Refer to Comparison Setting Status on page 6-16 for details of aggregated data.
*2. Refer to Comparison Setting Commands on page 6-27 for details of aggregated data.

For reading, the items above are allocated as I/O data.

After using the Comparison Setting Command to set Read/Write to 0: Read, set the read channel
Ch£ comparison data setting request to 1.
When reading is complete, the comparison setting status Comparison Data Setting Completed bit
will change to 1. Read data is stored as Lower Limit Value of Range Comparison Read Data and
Upper Limit Value of Range Comparison Read Data. After confirming that Comparison Data Setting
Completed is now 1, set Ch£ Comparison Data Setting Request to 0.

When one of the following conditions is met at reading and the Comparison Setting Status Compar-
ison Data Setting Completed bit changes to 1, the Comparison Data Read Error Flag will change to
1 and the Lower Limit Value of Range Comparison Read Data and Upper Limit Value of Range
Comparison Read Data will change to 0.
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The Comparison Data Setting Error Flag is cleared when Ch£ Comparison Data Setting Request
is set to 0.
• No valid data when reading settings. (not written)
• Comparison Data Setting Request multiple bits set simultaneously to 1.

 Comparison Data Enable Setting
Range comparison data enable/disable can be set for each channel.
Range Comparison Data Enable/Disable setting is set for each channel with I/O data Comparison
Setting Data Enable 6ch mode.

Data Name Function Data type Default
value I/O Port Name

Comparison Setting
Data Enable 6ch
Mode*1

Aggregated Comparison Setting Data
Enable data in 6ch mode.
Range comparison data enable/disable
can be set for each channel.

WORD 0000 hex Ch1 Comparison
Setting Data Ena-
ble1

*1. Refer to Comparison Setting Data Enable: 6ch Mode on page 6-36 for details of aggregated data.

For range comparison, the items above are allocated as I/O data.

When setting range comparison data to disabled, the relevant range comparison data comparison
operation will not take place. Comparison Setting Data Enable is disabled when Unit instruction ex-
ecution starts and at restart. For range comparison, set Comparison Setting Data Enable to Ena-
ble.
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7-6 External Output Function
This section describes the External Output Function.

7-6-1 Output Delay Function
This section describes the Output Delay Function.

Overview and Applications
The Output Delay Function operates only in 2ch mode.
The ON-delay time and ON duration time can be set for external output0 to 1 by target comparison
and range comparison.
External output2 to 5 have no output delay function.

Details on the Function
The Output Delay Function settings are shown in the following table.

Setting name Description
De-
fault
value

Setting
range Unit Update tim-

ing

External Out-
put0 Pulse ON-
Delay Time

Sets the external output0 to 1 ON-delay time
with Target Comparison and Range Compari-
son.
When set to 0, the output ON-delay function is
disabled.

0 0 to 50 ms After the Unit
is restarted

External Out-
put1 Pulse ON-
Delay Time
External Out-
put0 Pulse Du-
ration Time

Sets the external output0 to 1 ON duration with
Target Comparison and Range Comparison.
When set to 0, the output ON duration function
is disabled.

0 0 to 50 ms

External Out-
put1 Pulse Du-
ration Time

ON-delay and ON duration operate as below.
• ON-delay

External output turns ON when the output ON-delay time has passed after the ON command in the
comparison function output pattern.

• Output ON duration
External output turns ON immediately after the ON command in the comparison function output pat-
tern, and after that remains ON only for the set time. When the set time has passed, external output
turns OFF.

Output ON-delay and output ON duration can be set at the same time.
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External output with output ON-delay or output ON duration set will turn OFF immediately after the rel-
evant external output Unit output pattern turns OFF. Executing output ON-delay or output ON duration
will be immediately canceled. At this time, external output will turn OFF or retain OFF status.

Output ON-delay = 0

Output ON duration = 0

Output ON-delay = t1 (ms)

Output ON duration = 0

Output ON-delay = 0

Output ON duration = t2 (ms)

Output ON-delay = t1 (ms)

Output ON duration = t2 (ms)

ON-delay 

t1 (ms)

ON-delay 

t1 (ms)

ON-delay 

t1 (ms)

ON-delay

ON-delay 

t1 (ms)

ON duration 

t2 (ms)

ON duration 

t2 (ms)

ON duration

ON duration ON duration

When output turns OFF 

during ON-delay period, 

ON-delay is canceled and 

output will not turn ON

When output turns OFF during 

ON-delay period, ON-delay 

and ON duration are canceled 

and output will not turn ON

Time

When output turns OFF, 

ON duration is canceled

When output turns 

OFF, ON duration 

is canceled

External Output0 to 5

ON ON ON

ON

ON ON

ON ON

ON

ON

ON-delay

Additional Information

• When selecting PWM output for external output0, the Output Delay Function will not operate.
• For target comparison, after using output ON duration to turn external output OFF, because

ON duration continues even when setting takes place while the Unit internal status is ON, ex-
ternal output will not turn ON. To turn it ON thereafter, reset with target comparison and turn
the Unit internal status OFF.

External Output 

Unit Internal Status

Even when setting by target comparison takes 

place, because ON status is continuing within 

the Unit, ON duration continues and external 

output does not turn ON

ON

External Output 

Terminal Status

ON duration

Set by Target Comparison

ON

Set by Target Comparison Reset by Target Comparison

• For range comparison, after using output ON duration to turn external output OFF, because
ON duration continues even when turned ON by a different range comparison while the Unit
internal status is ON, external output will not turn ON. To turn it ON thereafter, turn the Unit
internal status OFF.

External Output Unit 

Internal Status

Range Comparison Data2 

Output Pattern

Even when ON is generated by a different range comparison, 

because ON status is continuing within the Unit, ON duration 

continues and external output does not turn ON

ON

External Output 

Terminal Status

ON duration

ON

ON

ON
Range Comparison Data1 

Output Pattern
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Setting Method
This section gives the setting method for Sysmac Studio.

1 Display the Edit Unit Operation Settings Tab Page.
Refer to A-8 Displaying the Edit Unit Operation Settings Tab Page on page A-90 for the dis-
play methods.

2 Enter the set values in the External Output£ Pulse ON-Delay Time and External Output£
Pulse Duration Time text boxes.
Refer to A-9 Edit Unit Operation Settings Tab Page on page A-93 for how to edit unit opera-
tion settings.

3 Click the Transfer to Unit Button.
The settings are transferred from the Sysmac Studio to the NX Unit.
The settings are reflected after the Unit is restarted.
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7-6-2 PWM Output Function
This section describes the PWM (pulse width modulation) Output Function.

Overview and Applications
The PWM Output Function can only be used in 2ch mode and when the comparison function is in Tar-
get Comparison Mode.
The pulse according to the set frequency and duty will be output from external output0.
External output1 to 5 do not support PWM output.
Use is possible for lighting dimming control, laser output control, fan speed control and so on.

Details on the Function
The External Output0 Function enables setting of the selection of target comparison output or PWM
output.
When PWM output is selected, I/O data is used to set PWM frequency and PWM duty. At this point,
setting is only saved in the High-speed Counter Unit internal register and is not reflected in output.
Settings in the internal register are reflected in output by setting target comparison or PWM operation
commands. Also, PWM output can be stopped by resetting the target comparison or PWM operation
command settings.

 PWM Output Function Selection
When using external output0 as PWM output, select 1: PWM Output with the following settings.

Setting name Description Default
value

Setting
range Unit Update timing

External Output0
Function Setting

Select from external output0 func-
tions.
0: Target comparison output.
1: PWM output.

0 0/1 --- After the Unit is
restarted
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 PWM Frequency and PWM Duty Setting
PWM frequency and PWM duty setting are set using the setting items below and I/O data. Setting
is only saved in the High-speed Counter Unit internal register and is not reflected in output.

Setting

Setting name Description Default
value

Setting
range Unit Update timing

External Output0
PWM Unit Setting

Sets frequency unit.
0: Frequency unit 0.1 Hz.
1: Frequency unit 1 Hz.

0 0/1 --- After the Unit is re-
started

I/O data

Data Name Function Data
type

Default
value I/O Port Name

External Output0
PWM Operation Com-
mand*1

Aggregated external output0 PWM
operation command data.

WORD 0000
hex

External Output0
PWM Operation
Command

External Output0
PWM Frequency Set-
ting

Sets PWM frequency for external
output0.*2

UINT 0 External Output0
PWM Frequency Set-
ting

External Output0
PWM Duty Setting

Sets PWM duty for external output.
The setting range is from 0 to 1000.
Setting with 0.1% units is possible;
for 0 it is 0.0% and for 1000 it is
100.0%.

UINT 0 External Output0
PWM Duty Setting

*1. Refer to External Output0 PWM Operation Command on page 6-37 for details of aggregated data.
*2. The unit and setting range differ depending on the PWM Unit Setting.

• When PWM Unit Setting = 0
The setting unit is 0.1 Hz and the setting range is from 1 to 65535. For 1 it is 0.1 Hz and for 65535 it is
6553.5 Hz. When set to 0, it operates at 0.1 Hz.

• When PWM Unit Setting = 1
The setting unit is 1 Hz and the setting range is from 1 to 32800. For 1 it is 1 Hz and for 32800 it is
32800 Hz. When set to 0, it operates at 1 Hz. When set to a value larger than 32800, it operates at
32800 Hz.

For PWM output, the items above are allocated as I/O data.

Data is stored in External Output0 PWM Frequency Setting and External Output0 PWM Duty Set-
ting. When PWM Operation Command PWM Output Internal Setting Write Execution is set to 1, da-
ta is written to the Unit’s internal register.
When writing is complete, the PWM Status PWM Output Internal Setting Write Execution Complet-
ed bit will change to 1.
After confirming that PWM Output Internal Setting Write Execution Completed is 1, set PWM Oper-
ation Command PWM Output Internal Setting Write Execution to 0.
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 Settings Reflection and PWM Output Stop
PWM Output Frequency Setting and PWM Output Duty Setting are stored in the internal register
when written.
After that, PWM output is started by target comparison setting or PWM Operation Command Exter-
nal Output0 PWM Start setting, and PWM is output in accordance with the data set in the internal
register.
When changing PWM output frequency or duty, store the next PWM Output Frequency Setting and
PWM Output Duty Setting in the internal register and set either target comparison or by PWM Op-
eration Command External Output0 PWM Start. This way, the set data will be reflected in the out-
put from the next pulse on.
When stopping PWM output, reset target comparison or reset by PWM Operation Command Exter-
nal Output0 PWM Stop to stop PWM output from the next pulse on.

External Output 

PWM output starts upon 

setting by target comparison 

or operation commands.

Write PWM Output Frequency 

Setting and PWM Output Duty 

Setting to internal register.

Write PWM Output Frequency 

Setting and PWM Output Duty 

Setting to internal register.

PWM is output from the next pulse in 

reflection of internal register settings upon 

setting by target comparison or operation 

commands.

PWM output stops from the next 

pulse upon reset by target 

comparison or operation 

commands.

OFF

ON

PWM cycle
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7-6-3 External Output Force ON/OFF Function
This section describes the External Output Force ON/OFF Function.

Overview and Applications
External output0 to 5 can be set to force ON/OFF output. When force ON/OFF is enabled with the I/O
data Force ON/OFF Operation Command, comparison function and PWM output will be disabled.
The use of force ON/OFF output enables external output to be used as general-purpose digital output.
Force OFF output can also be used when an error is generated.

Details on the Function
The External Output Force ON/OFF Function uses the following I/O data.

Data Name Function Data type Default val-
ue I/O Port Name

External Output Force
ON/OFF Command*1

Aggregated external output
force ON/OFF command da-
ta.

WORD 0000 hex External Output Force
ON/OFF Command

*1. Refer to External Output Force ON/OFF Operation Command on page 6-25 for details of aggregated data.

This I/O data is allocated by default.
When external output force ON/OFF Operation Command External Output0 to 5 Force ON/OFF Ena-
ble is set to 1, the set external output will become force ON/OFF output.
When set to force ON/OFF output, ON will be output when external output force ON/OFF Operation
Command External Output0 to 5 force ON/OFF setting is 1, and OFF when it is 0.
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7-6-4 External Output Status
This section describes the external output status.

Overview and Applications
External output0 to 5 ON/OFF status can be confirmed with External Output Status.
External output operating status can also be confirmed with comparison output.

Details on the Function
External output ON/OFF status can be read with I/O data External Output Status.

Data Name Function Data type Default value I/O Port Name
External Output Sta-
tus*1

Aggregated external output sta-
tus data.

WORD 0000 hex External Output Status

*1. Refer to External Output Status on page 6-23 for details of aggregated data.
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7-6-5 Load Rejection External Output Setting
This section describes load rejection external output setting.

Overview and Applications
This function maintains a safe output status by performing the operation set with external output when
the High-speed Counter Unit cannot receive output data from a remote device due to the following
causes:
• When the Unit is connected to a CPU Unit: NX bus error, CPU Unit watchdog timer error, etc.
• When the Unit is connected to a Communications Coupler Unit: Host error on the Communications

Coupler Unit, NX bus error, etc.

Details on the Function
Sets whether to hold the output or turn it OFF when an error has occurred.
Each external output bit can be set independently.

Setting name Description Default
value

Setting
range Unit Update timing

External Output0 Load Rejec-
tion Output Setting

Set the output at load OFF.
0: OFF
1: Holds the present value.*1

0 0/1 --- After the Unit is re-
started

External Output1 Load Rejec-
tion Output Setting
External Output2 Load Rejec-
tion Output Setting
External Output3 Load Rejec-
tion Output Setting
External Output4 Load Rejec-
tion Output Setting
External Output5 Load Rejec-
tion Output Setting

*1. When external output0 is set to PWM output, PWM output will continue when an error occurs if set to 1.
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Setting Method
This section gives the setting method for Sysmac Studio.

1 Display the Edit Unit Operation Settings Tab Page.
Refer to A-8 Displaying the Edit Unit Operation Settings Tab Page on page A-90 for the dis-
play methods.

2 Select the item to be set from the Load Rejection External Output Setting list.
Refer to A-9 Edit Unit Operation Settings Tab Page on page A-93 for how to edit unit opera-
tion settings.

3 Click the Transfer to Unit Button.
The settings are transferred from the Sysmac Studio to the NX Unit.
The settings are reflected after the Unit is restarted.
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8
Troubleshooting

This section describes the error information and corrections for errors that can occur
when the High-speed Counter Units are used.

8-1 How to Check for Errors................................................................................ 8-2
8-2 Checking for Errors with the Indicators....................................................... 8-3
8-3 Checking for Errors and Troubleshooting on the Support Software ........ 8-5

8-3-1 Checking for Errors from the Sysmac Studio .................................................. 8-5
8-3-2 Checking for Errors from Support Software Other Than the Sysmac
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8-3-4 Meaning of Error.............................................................................................8-11

8-4 Resetting Errors ........................................................................................... 8-24
8-5 Unit-specific Troubleshooting..................................................................... 8-25
8-6 Troubleshooting Flowchart ......................................................................... 8-28
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8-1 How to Check for Errors
Use one of the following error checking methods.
• Checking the indicators
• Troubleshooting with the Support Software
Refer to the troubleshooting manual for the CPU Unit or the user’s manual for the Communications
Coupler Unit that the NX Units are connected to for details on troubleshooting with the Support Soft-
ware.
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8-2 Checking for Errors with the Indica-
tors

You can use the TS indicators on the High-speed Counter Units to check the NX Unit status and level
of errors.
This section describes the meanings of errors that the TS indicator shows and the troubleshooting pro-
cedures for them.

In this section, the status of the indicator is indicated with the following abbreviations.

Abbreviation Indicator status
Lit Lit
Not Lit Not lit
FS ( ) Flashing. The numeric value in parentheses is the flashing interval.
--- Undefined

Main Errors and Corrections
The main errors and corrections for the High-speed Counter Units are given in the following table.

TS LED*1
Cause Correction

Green Red
Lit Not Lit --- --- (This is the normal status.)
FS (2 s) Not Lit • Initializing

• Downloading
--- (Normal. Wait until the processing is com-
pleted.)

Lit Lit This status is not present.
Not Lit Not Lit The Unit power supply is not

supplied.
Check the following items and supply the Unit
power supply correctly.
[Check Items for Power Supply]
• Make sure that the power supply cable is

wired correctly.
• Make sure that the power supply cable is not

disconnected.
• Make sure that the power supply voltage is

within the specified range.
• Make sure that the power supply has enough

capacity.
• Make sure that power supply has not failed.

• Waiting for initialization start
• Restarting

--- (Normal. Wait until the processing is com-
pleted.)

If you cannot resolve the problem after you check the above items and cycle the
Unit power supply, the Unit may have a hardware failure. If this happens, replace
the Unit.

Not Lit Lit Hardware failure If this error occurs after you cycle the Unit pow-
er supply, replace the Unit.

Not Lit Lit Non-volatile Memory Hardware
Error

Refer to Event Non-volatile Memory Hardware
Error on page 8-12.

Not Lit Lit Control Parameter Error in Mas-
ter

Refer to Event Control Parameter Error in
Master on page 8-13.
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TS LED*1
Cause Correction

Green Red
Not Lit Lit NX Unit Processing Error Refer to Event NX Unit Processing Error on

page 8-17.
Not Lit Lit NX Unit Clock Not Synchronized

Error
Refer to Event NX Unit Clock Not Synchronized
Error on page 8-21.

Not Lit FS (1s) NX Unit I/O Communications Er-
ror

Refer to Event NX Unit I/O Communications
Error on page 8-18.

Not Lit FS (1s) NX Unit Output Synchronization
Error

Refer to Event NX Unit Output Synchronization
Error on page 8-20.

--- --- NX Message Communications
Error

Refer to Event NX Message Communications
Error on page 8-22.

*1. In case of an indicator status that is not listed in the above table, a hardware failure may have occurred in
the Unit. If the problem persists even after the power supply to the Unit is cycled, replace the Unit.

8 Troubleshooting

8-4 NX-series High-speed Counter Units User’s Manual (W647-E1)



8-3 Checking for Errors and Trouble-
shooting on the Support Software

Error management on the NX Series is based on the methods used for the NJ/NX/NY-series Control-
lers.
This allows you to use the Support Software to check the meanings of errors and troubleshooting pro-
cedures.
The confirmation method depends on the Support Software that is used.

8-3-1 Checking for Errors from the Sysmac Studio
When an error occurs, you can place the Sysmac Studio online to the Controller or the Communica-
tions Coupler Unit to check current Controller errors and the log of past Controller errors.
Refer to the user’s manual for the connected CPU Unit or Communications Coupler Unit for details on
how to check errors.

Current Errors
Open the Sysmac Studio’s Controller Error Tab Page to check the current error's level, source, source
details, event name, event codes, details, attached information 1 to 4, and correction.
Errors in the observation level are not displayed.

Additional Information

Number of Current Errors
The following table gives the number of errors that are reported simultaneously as current er-
rors in the High-speed Counter Units.

Unit Number of simultaneous error notifications
High-speed Counter Unit 15 errors

If the number of errors exceeds the maximum number of reportable current errors, errors are
reported with a priority given to the oldest and highest-level errors. Errors that exceed the limit
on simultaneous error notifications are not reported.
Errors that are not reported are still reflected in the error status.

Log of Past Errors
Open the Sysmac Studio's Controller Event Log Tab Page to check the times, levels, sources, source
details, event names, event codes, details, attached information 1 to 4, and corrections for previous
errors.

Additional Information

Number of Logs of Past Errors
Event logs in the High-speed Counter Units are stored in the High-speed Counter Units itself.
The system event log can record 15 events. The access event log can record 2 events.
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Refer to the troubleshooting manual for the connected CPU Unit or Industrial PC and the Sysmac
Studio Version 1 Operation Manual (Cat. No. W504) for information on the items you can check and
for how to check for errors.
Refer to 8-3-3 Error Table on page 8-6 for information on event codes.

8-3-2 Checking for Errors from Support Software Other Than the Sys-
mac Studio

You can check the error descriptions and logs with Support Software other than the Sysmac Studio.
For the error checking methods, refer to the user’s manual for the connected Communications Coupler
Unit and the operation manual for the Support Software.
Refer to 8-3-3 Error Table on page 8-6 for details on event codes.

The number of current errors and the number of error log errors that occurred in the past in the High-
speed Counter Units are the same as for the Sysmac Studio.

8-3-3 Error Table
The errors (i.e.,events) that can occur in the High-speed Counter Units are given below.
The following abbreviations are used in the event level column.

Abbrevi-
ation Name

Maj Major fault level
Prt Partial fault level
Min Minor fault level
Obs Observation
Info Information

Symbol Meaning
¡ Event levels that are defined by the sys-

tem.
8 Event levels that can be changed by the

user.

Note 8 appears only for events for which the user can change the event level.

Refer to the troubleshooting manual for the connected CPU Unit or Industrial PC for all NJ/NX/NY-ser-
ies event codes.
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Event code Event
name Meaning Assumed cause

Level

ReferenceM
a
j

P
rt

M
i
n

O
b
s

I
n
f
o

00200000 hex Non-volatile
Memory
Hardware
Error

An error occurred in
non-volatile memory.

• Non-volatile memory failure ¡ page
8-12

10410000 hex Control Pa-
rameter Er-
ror in Mas-
ter

An error occurred in
the control parame-
ters that are saved in
the master.

For the NX bus of CPU Units
• The power supply to the CPU

Unit was turned OFF while
writing the Unit operation set-
tings was in progress. Or
there is an error in the area of
the non-volatile memory in
the CPU Unit in which the
Unit operation settings for the
relevant NX Unit are saved.

For Communications Coupler
Units
• The power supply to the

Communications Coupler
Unit was turned OFF while
writing the Unit operation set-
tings was in progress. Or
there is an error in the area of
the non-volatile memory in
the Communications Coupler
Unit in which the Unit opera-
tion settings for the relevant
NX Unit are saved.

¡ page
8-13

39200000 hex Counter Log
Data I/O Al-
location
Setting Er-
ror

The I/O allocation
setting of Ch1 Coun-
ter Log Data is incor-
rect.

The I/O allocation setting of Ch1
Counter Log Data is incorrect.
Not allocated in numerical order
from Ch1 Counter Log Data1.
Example: Ch1 Counter Log Da-
ta1 and Ch1 Counter Log Data3
are allocated, but Ch1 Counter
Log Data2 is not.

¡ page
8-14

8 Troubleshooting

8-7NX-series High-speed Counter Units User’s Manual (W647-E1)

8-3 C
hecking for Errors and Troubleshooting on the Support Softw

are

8

8-3-3 Error Table



Event code Event
name Meaning Assumed cause

Level

ReferenceM
a
j

P
rt

M
i
n

O
b
s

I
n
f
o

39210000 hex Comparison
Initial Data
Setting Er-
ror

Comparison initial
data setting is out of
range.

Comparison initial data setting
is out of range.
For Target Comparison
• Target Comparison Data Tar-

get Value Default Value is
outside the range of minimum
to maximum counter values.

For Range Comparison
• Range Comparison Data

Lower Limit Default Value
and Range Comparison Data
Upper Limit Default Value are
outside the range of minimum
to maximum counter values.

• In linear mode, the lower limit
is set larger than the upper
limit.

¡ page
8-15

40200000 hex NX Unit
Processing
Error

A fatal error occurred
in an NX Unit.

• An error occurred in the soft-
ware.

¡ page
8-17
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Event code Event
name Meaning Assumed cause

Level

ReferenceM
a
j

P
rt

M
i
n

O
b
s

I
n
f
o

80200000 hex NX Unit I/O
Communi-
cations Er-
ror

An I/O communica-
tions error occurred
in an NX Unit.

For the NX bus of CPU Units
• An error that prevents normal

NX bus communications oc-
curred in a CPU Unit.

• An NX Unit is not mounted
properly.

• The power cable for the Unit
power supply is disconnect-
ed. Or, the wiring from the
Unit power supply to the NX
Units is incorrect.

• The power cable for the Unit
power supply is broken.

• The voltage of the Unit power
supply is outside the speci-
fied range, or the capacity of
the Unit power supply is in-
sufficient.

• There is a hardware error in
an NX Unit.

For Communications Coupler
Units
• An error that prevents normal

NX bus communications oc-
curred in a Communications
Coupler Unit.

• The NX Unit is not mounted
properly.

• The power cable for the Unit
power supply is disconnect-
ed. Or, the wiring from the
Unit power supply to the NX
Units is incorrect.

• The power cable for the Unit
power supply is broken.

• The voltage of the Unit power
supply is outside the speci-
fied range. Or, the capacity of
the Unit power supply is in-
sufficient.

• There is a hardware error in
the NX Unit.

¡ page
8-18
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Event code Event
name Meaning Assumed cause

Level

ReferenceM
a
j

P
rt

M
i
n

O
b
s

I
n
f
o

80210000 hex NX Unit
Output Syn-
chronization
Error

An output synchroni-
zation error occurred
in the NX Unit.

For the NX bus of CPU Units
• I/O refreshing on the NX bus

is not performed normally
due to an error in the CPU
Unit.

For Communications Coupler
Units
• The communications cable

connected to the Communi-
cations Coupler Unit is bro-
ken or the connection is faul-
ty.

• The communications cable is
affected by noise.

¡ page
8-20

80240000 hex NX Unit
Clock Not
Synchron-
ized Error

A time information
error occurred in an
NX Unit.

For the NX bus of CPU Units
• There is a hardware error in

an NX Unit.
• There is a hardware error in a

CPU Unit.
For Communications Coupler
Units
• There is a hardware error in

an NX Unit.
• There is a hardware error in

an EtherCAT Coupler Unit.

¡ page
8-21

80220000 hex NX Mes-
sage Com-
munications
Error

An error was detect-
ed in message com-
munications and the
message frame was
discarded.

For the NX bus of CPU Units
• The message communica-

tions load is high.
For Communications Coupler
Units
• The message communica-

tions load is high.
• The communications cable is

disconnected or broken.
• Message communications

were cutoff in communica-
tions.

¡ page
8-22

90400000 hex Event Log
Cleared

The event log was
cleared.

• The event log was cleared by
the user.

¡ page
8-23
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8-3-4 Meaning of Error
This section describes the information that is given for individual errors.

How to Read Error Descriptions
The items that are used to describe individual errors (events) are described in the following copy of an
error table.

Event name Gives the name of the error. Event code Gives the code of the error.
Meaning Gives a short description of the error.
Source Gives the source of the error. Source details Gives details

on the source
of the error.

Detection tim-
ing

Tells when the
error is detect-
ed.

Error attrib-
utes

Level Tells the level of influence on
control. *1

Log category Tells which log the error is saved
in. *2

Recovery Gives the recovery method. *3

Effects User program Tells what will
happen to exe-
cution of the
user program.
*4

Operation Provides special information on the operation that
results from the error.

Indicators Gives the status of the built-in EtherNet/IP port and built-in EtherCAT port indicators. Indicator status is
given only for errors in the EtherCAT Master Function Module and the EtherNet/IP Function Module.

System-de-
fined varia-
bles

Variable Data type Name
Lists the variable names, data types, and meanings for system-defined variables that provide direct error
notification, that are directly affected by the error, or that contain settings that cause the error.

Cause and
correction

Assumed cause Correction Prevention
Lists the possible causes, corrections, and preventive measures for the error.

Attached in-
formation

This is the attached information that is displayed by the Support Software or an HMI. *5, *6

Precautions/
Remarks

Provides precautions, restrictions, and supplemental information. If the user can set the event level, the
event levels that can be set, the recovery method, operational information, and other information are al-
so provided.

*1. One of the following:
• Major fault: Major fault level
• Partial fault: Partial fault level
• Minor fault: Minor fault level
• Observation
• Information

*2. One of the following:
• System: System event log
• Access: Access event log

*3. One of the following:
• Automatic recovery: Normal status is restored automatically when the cause of the error is removed.
• Error reset: Normal status is restored when the error is reset after the cause of the error is removed.
• Cycle the power supply: Normal status is restored when the power supply to the Controller is turned OFF

and then back ON after the cause of the error is removed.
• Controller reset: Normal status is restored when the Controller is reset after the cause of the error is re-

moved.
• Depends on cause: The recovery method depends on the cause of the error.
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*4. One of the following:
• Continues: Execution of the user program will continue.
• Stops: Execution of the user program stops.
• Starts: Execution of the user program starts.

*5. “System information” indicates internal system information that is used by OMRON.
*6. Refer to the appendices of the troubleshooting manual for the connected CPU Unit or Industrial PC for the

applicable range of the HMI Troubleshooter.

Error Descriptions
This section describes errors that may occur in a High-speed Counter Unit.

Event name Non-volatile Memory Hardware Error Event code 00200000 hex
Meaning An error occurred in non-volatile memory.
Source Depends on where the Support

Software is connected and the
system configuration.

Source details NX Unit Detection tim-
ing

When power is
turned ON to
the NX Unit

Error attrib-
utes

Level Minor fault Log category System
Recovery For the NX bus of CPU Units

Cycle the power supply to the Unit or restart the NX bus.
For Communications Coupler Units
Cycle the power supply to the Unit or restart the Slave Terminal.
If the errors are detected in the Controller, reset all of the errors in the Controller.

Effects User program Continues. Operation Writing to non-volatile memory will not be possible.
System-de-
fined varia-
bles

Variable Data type Name
None --- ---

Cause and
correction

Assumed cause Correction Prevention
Non-volatile memory failure. For the NX bus of CPU Units

Cycle the power supply to the
Unit or restart the NX bus. If the
error persists even after you
make the above correction, re-
place the relevant NX Unit.
For Communications Coupler
Units
Cycle the power supply to the
Unit or restart the Slave Termi-
nal. If the error persists even af-
ter you make the above correc-
tion, replace the relevant NX
Unit.

None

Attached in-
formation

None

Precautions/
Remarks

None
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Event name Control Parameter Error in Master Event code 10410000 hex
Meaning An error occurred in the control parameters that are saved in the master.
Source Depends on where the Support

Software is connected and the
system configuration.

Source details NX Unit Detection tim-
ing

When power is
turned ON to
the NX Unit

Error attrib-
utes

Level Minor fault Log category System
Recovery For the NX bus of CPU Units

When Fail-soft Operation Is Set to Stop
Restart the NX Unit and then reset the error in the NX Bus Function
Module.
When Fail-soft Operation Is Set to Fail-soft
Restart the NX Unit and then reset the error in the NX Unit.

For Communications Coupler Units
When Fail-soft Operation Is Set to Stop
If the errors are detected in the Controller, restart the NX Unit and
then reset all of the errors in the Controller.
If the errors are not detected in the Controller, restart the NX Unit
and then reset the error in the Communications Coupler Unit.
When Fail-soft Operation Is Set to Fail-soft
Restart the NX Unit and then reset the error in the Communications
Coupler Unit.

Effects User program Continues. Operation I/O refreshing for the NX Unit stops.
System-de-
fined varia-
bles

Variable Data type Name
None --- ---

Cause and
correction

Assumed cause Correction Prevention
For the NX bus of CPU Units
The power supply to the CPU
Unit was turned OFF while writ-
ing the Unit operation settings
was in progress. Or there is an
error in the area of the non-vola-
tile memory in the CPU Unit in
which the Unit operation settings
for the relevant NX Unit are
saved.

Download the Unit operation set-
tings of the NX Unit again. If the
error persists even after you
make the above correction, re-
place the CPU Unit.

Do not turn OFF the power sup-
ply to the CPU Unit while transfer
of the Unit operation settings for
the NX Unit or save of NX Unit
parameters by a message is in
progress.

For Communications Coupler Units
The power supply to the Commu-
nications Coupler Unit was
turned OFF while writing the Unit
operation settings was in prog-
ress. Or there is an error in the
area of the non-volatile memory
in the Communications Coupler
Unit in which the Unit operation
settings for the relevant NX Unit
are saved.

Download the Unit operation set-
tings of the NX Unit again. If the
error occurs again even after you
make the above correction, re-
place the Communications Cou-
pler Unit.

Do not turn OFF the power sup-
ply to the Communications Cou-
pler Unit while transfer of the Unit
operation settings for the NX Unit
by the Support Software or save
of NX Unit parameters by a mes-
sage is in progress.

Attached in-
formation

None

Precautions/
Remarks

None

8 Troubleshooting

8-13NX-series High-speed Counter Units User’s Manual (W647-E1)

8-3 C
hecking for Errors and Troubleshooting on the Support Softw

are

8

8-3-4 M
eaning of Error



Event name Counter Log Data I/O Allocation Setting Error Event code 39200000 hex
Meaning The I/O allocation setting of Ch1 Counter Log Data is incorrect.
Source Depends on where the Support

Software is connected and the
system configuration.

Source details NX Unit Detection tim-
ing

When power is
turned ON to
the NX Unit

Error attrib-
utes

Level Minor fault Log category System
Recovery For the NX bus of CPU Units

Restart the NX bus.
For Communications Coupler Units
Restart the Slave Terminal.

Effects User program Continues. Operation I/O refreshing for the NX Unit stops.
System-de-
fined varia-
bles

Variable Data type Name
None --- ---

Cause and
correction

Assumed cause Correction Prevention
The I/O allocation setting of Ch1
Counter Log Data is incorrect.
Not allocated in numerical order
from Ch1 Counter Log Data1.
Example: Ch1 Counter Log Da-
ta1 and Ch1 Counter Log Data3
are allocated, but Ch1 Counter
Log Data2 is not.

Correct the Ch1 Counter Log Da-
ta I/O allocation settings and
download again.

Set the Ch1 Counter Log Data
I/O allocation correctly.

Attached in-
formation

None

Precautions/
Remarks

None
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Event name Comparison Initial Data Setting Error Event code 39210000 hex
Meaning Comparison initial data setting is out of range.
Source Depends on where the Support

Software is connected and the
system configuration.

Source details NX Unit Detection tim-
ing

When power is
turned ON to
the NX Unit

Error attrib-
utes

Level Minor fault Log category System
Recovery Reset error in the NX Unit.

Effects User program Continues. Operation Operation will continue.
Comparison operation will not be performed for
comparison data with a setting error.

System-de-
fined varia-
bles

Variable Data type Name
None --- ---

Cause and
correction

Assumed cause Correction Prevention
Comparison initial data setting is
out of range.
For Target Comparison
• Target Comparison Data Tar-

get Value Default Value is out-
side the range of minimum to
maximum counter values.

For Range Comparison
• Range Comparison Data Low-

er Limit Default Value and
Range Comparison Data Up-
per Limit Default Value are
outside the range of minimum
to maximum counter values.

• In linear mode, the lower limit
is set larger than the upper
limit.

Correct the target value or range
comparison data to be within the
setting range.
For Target Comparison
• Set the Target Comparison

Data Target Value Default Val-
ue within the range of mini-
mum to maximum counter val-
ues.

For Range Comparison
• Set the Range Comparison

Data Lower Limit Default Val-
ue and Range Comparison
Data Upper Limit Default Val-
ue within the range of mini-
mum to maximum counter val-
ues.

• In linear mode, set the lower
limit below or equal to the up-
per limit.

Set the target value or range
comparison data to be within the
setting range.
For Target Comparison
• Set the Target Comparison

Data Target Value Default Val-
ue within the range of mini-
mum to maximum counter val-
ues.

For Range Comparison
• Set the Range Comparison

Data Lower Limit Default Value
and Range Comparison Data
Upper Limit Default Value with-
in the range of minimum to
maximum counter values.

• In linear mode, set the lower
limit below or equal to the up-
per limit.
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Attached in-
formation

Attached information 1: Error Location
For Target Comparison
01 hex: Ch1 Comparison Data0
02 hex: Ch1 Comparison Data1
04 hex: Ch1 Comparison Data2
08 hex: Ch1 Comparison Data3
10 hex: Ch2 Comparison Data0
20 hex: Ch2 Comparison Data1
40 hex: Ch2 Comparison Data2
80 hex: Ch2 Comparison Data3
If this error occurs at the same time for more than one location, the sum of the codes is given.
For example, if errors occur at the same time for all Ch1 Comparison Data0 to 3, then 0F hex is given.
For Range Comparison
01 hex: Ch1 Comparison Data0
02 hex: Ch2 Comparison Data0
04 hex: Ch3 Comparison Data0
08 hex: Ch4 Comparison Data0
10 hex: Ch5 Comparison Data0
20 hex: Ch6 Comparison Data0
If this error occurs at the same time for more than one location, the sum of the codes is given.
For example, if errors occur at the same time for all Ch1 to 6 Comparison Data0, then 3F hex is given.

Precautions/
Remarks

None
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Event name NX Unit Processing Error Event code 40200000 hex
Meaning A fatal error occurred in an NX Unit.
Source Depends on where the Support

Software is connected and the
system configuration.

Source details NX Unit Detection tim-
ing

Continuously

Error attrib-
utes

Level Minor fault Log category System
Recovery For the NX bus of CPU Units

Cycle the power supply to the NX Unit and then reset the error in the NX Bus Function
Module.
For Communications Coupler Units
Cycle the power supply to the NX Unit and then reset the error in the Communications
Coupler Unit.

Effects User program Continues. Operation I/O refreshing for the NX Unit stops. Messages
cannot be sent to the NX Unit.

System-de-
fined varia-
bles

Variable Data type Name
None --- ---

Cause and
correction

Assumed cause Correction Prevention
An error occurred in the soft-
ware.

For the NX bus of CPU Units
Cycle the power supply to the
Unit, restart the NX Unit, or re-
start the NX bus. If this error oc-
curs again even after the above
correction, contact your OMRON
representative.
For Communications Coupler
Units
Cycle the power supply to the
Unit, restart the NX Unit, or re-
start the Slave Terminal. If this
error occurs again even after the
above correction, contact your
OMRON representative.

None

Attached in-
formation

Attached information 1: System information
Attached information 2: System information
Attached information 3: System information
Attached information 4: System information

Precautions/
Remarks

None
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Event name NX Unit I/O Communications Error Event code 80200000 hex
Meaning An I/O communications error occurred in an NX Unit.
Source Depends on where the Support

Software is connected and the
system configuration.

Source details NX Unit Detection tim-
ing

Continuously

Error attrib-
utes

Level Minor fault Log category System
Recovery For the NX bus of CPU Units

When Fail-soft Operation Is Set to Stop
Reset the error in the NX Bus Function Module.
When Fail-soft Operation Is Set to Fail-soft
Reset the error in the NX Unit.

For Communications Coupler Units
When Fail-soft Operation Is Set to Stop
If the errors are detected in the Controller, reset all of the errors in
the Controller.
If the errors are not detected in the Controller, reset errors in the
Communications Coupler Unit and NX Unit.
When Fail-soft Operation Is Set to Fail-soft
Reset errors in the Communications Coupler Unit and NX Unit.

Effects User program Continues. Operation The NX Unit will continue to operate.
Input data: Updating input values stops.
Output data: The output values depend on the
Load Rejection Output Setting.

System-de-
fined varia-
bles

Variable Data type Name
None --- ---

Cause and
correction

Assumed cause Correction Prevention
For the NX bus of CPU Units
An error that prevents normal NX
bus communications occurred in
a CPU Unit.

Check the error that occurred in
the CPU Unit and perform the re-
quired corrections.

Take preventive measures
against the error that occurred in
the CPU Unit.

An NX Unit is not mounted prop-
erly.

Mount the NX Units and End
Cover securely and secure them
with End Plates.

Mount the NX Units and End
Cover securely and secure them
with End Plates.

The power cable for the Unit
power supply is disconnected.
Or, the wiring from the Unit pow-
er supply to the NX Units is in-
correct.

Wire the Unit power supply to the
NX Units securely.

Wire the Unit power supply to the
NX Units securely.

The power cable for the Unit
power supply is broken.

If the power cable between the
Unit power supply and the NX
Units is broken, replace it.

None

The voltage of the Unit power
supply is outside the specified
range, or the capacity of the Unit
power supply is insufficient.

Configure the power supply sys-
tem configuration correctly ac-
cording to the power supply de-
sign method.

Configure the power supply sys-
tem configuration correctly ac-
cording to the power supply de-
sign method.

There is a hardware error in an
NX Unit.

If the error persists even after
you make the above correction,
replace the NX Unit.

None
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Cause and
correction

For Communications Coupler Units
An error that prevents normal NX
bus communications occurred in
a Communications Coupler Unit.

Check the error that occurred in
the Communications Coupler
Unit and perform the required
corrections.

Take preventive measures
against the error that occurred in
the Communications Coupler
Unit.

The NX Unit is not mounted
properly.

Mount the NX Units and End
Cover securely and secure them
with End Plates.

Mount the NX Units and End
Cover securely and secure them
with End Plates.

The power cable for the Unit
power supply is disconnected.
Or, the wiring from the Unit pow-
er supply to the NX Units is in-
correct.

Correctly wire the Unit power
supply to the NX Units.

Correctly wire the Unit power
supply to the NX Units.

The power cable for the Unit
power supply is broken.

If the power cable between the
Unit power supply and the NX
Units is broken, replace it.

None

The voltage of the Unit power
supply is outside the specified
range. Or, the capacity of the
Unit power supply is insufficient.

Correctly configure the power
supply system according to the
power supply design methods.

Correctly configure the power
supply system according to the
power supply design methods.

There is a hardware error in the
NX Unit.

If the error occurs again even af-
ter you make the above correc-
tion, replace the NX Unit.

None

Attached in-
formation

None

Precautions/
Remarks

None
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Event name NX Unit Output Synchronization Error Event code 80210000 hex
Meaning An output synchronization error occurred in the NX Unit.
Source Depends on where the Support

Software is connected and the
system configuration.

Source details NX Unit Detection tim-
ing

Continuously

Error attrib-
utes

Level Minor fault Log category System
Recovery For the NX bus of CPU Units

Reset the error in the NX Bus Function Module.
For Communications Coupler Units
Reset all of the errors in the Controller.

Effects User program Continues. Operation The NX Unit will continue to operate.
Input data: Updating input values stops.
Output data: The output values depend on the
Load Rejection Output Setting.

System-de-
fined varia-
bles

Variable Data type Name
None --- ---

Cause and
correction

Assumed cause Correction Prevention
For the NX bus of CPU Units
I/O refreshing on the NX bus is
not performed normally due to an
error in the CPU Unit.

Check the error that occurred in
the CPU Unit and perform the re-
quired corrections.

Take preventive measures
against the error that occurred in
the CPU Unit.

For Communications Coupler Units
The communications cable con-
nected to the Communications
Coupler Unit is broken or the
connection is faulty.

Replace the communications ca-
ble or wire the cable correctly.

Wire the communications cable
correctly.

The communications cable is af-
fected by noise.

Set the Consecutive Communi-
cations Error Detection Count
parameter for the Communica-
tions Coupler Unit to a suitable
value that will not cause prob-
lems in operation.
Implement noise countermeas-
ures if there is excessive noise.

Implement noise countermeas-
ures. Refer to the operation man-
uals for the specific Units for
noise countermeasures.

Attached in-
formation

None

Precautions/
Remarks

None
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Event name NX Unit Clock Not Synchronized Error Event code 80240000 hex
Meaning A time information error occurred in an NX Unit.
Source Depends on where the Support

Software is connected and the
system configuration.

Source details NX Unit Detection tim-
ing

Continuously

Error attrib-
utes

Level Minor fault Log category System
Recovery For the NX bus of CPU Units

Cycle the power supply to the Unit.
For Communications Coupler Units
Cycle the power supply to the Unit and then reset all of the errors in the Controller.

Effects User program Continues. Operation The NX Unit will continue to operate.
Input data: Updating input values stops.
Output data: The output values depend on the
Load Rejection Output Setting.

System-de-
fined varia-
bles

Variable Data type Name
None --- ---

Cause and
correction

Assumed cause Correction Prevention
For the NX bus of CPU Units
There is a hardware error in an
NX Unit.

If the error occurs only in a spe-
cific NX Unit, replace the relevant
NX Unit.

None

There is a hardware error in a
CPU Unit.

If the error occurs in all of the NX
Units mounted on a CPU Unit,
replace the CPU Unit.

None

For Communications Coupler Units
There is a hardware error in an
NX Unit.

If the error occurs only in a spe-
cific NX Unit, replace the relevant
NX Unit.

None

There is a hardware error in an
EtherCAT Coupler Unit.

If the error occurs in all of the NX
Units mounted on a Communica-
tions Coupler Unit, replace the
Communications Coupler Unit.

None

Attached in-
formation

None

Precautions/
Remarks

None

8 Troubleshooting

8-21NX-series High-speed Counter Units User’s Manual (W647-E1)

8-3 C
hecking for Errors and Troubleshooting on the Support Softw

are

8

8-3-4 M
eaning of Error



Event name NX Message Communications Error Event code 80220000 hex
Meaning An error was detected in message communications and the message frame was discarded.
Source Depends on where the Support

Software is connected and the
system configuration.

Source details NX Unit Detection tim-
ing

During NX
message com-
munications

Error attrib-
utes

Level Observation Log category System
Recovery ---

Effects User program Continues. Operation Not affected.
System-de-
fined varia-
bles

Variable Data type Name
None --- ---

Cause and
correction

Assumed cause Correction Prevention
For the NX bus of CPU Units
The message communications
load is high.

Reduce the number of times that
instructions are used to send NX
messages.

Reduce the number of times that
instructions are used to send NX
messages.

For Communications Coupler Units
The message communications
load is high.

Reduce the number of times that
instructions are used to send NX
messages.

Reduce the number of times that
instructions are used to send NX
messages.

The communications cable is dis-
connected or broken.
This cause does not apply if at-
tached information 2 is 0 (NX
bus).

Connect the communications ca-
ble securely.

Connect the communications ca-
ble securely.

Message communications were
cutoff by executing the followings
in message communications.
• Transfer of parameters by the

Support Software
• Restoration of the backup data

(if this error occurred in the
EtherCAT Slave Terminal)

• Disconnection of an EtherCAT
slave (if this error occurred in
the EtherCAT Slave Terminal)

--- ---

Attached in-
formation

Attached information 1: System information
Attached information 2: Type of communications where error occurred
0: NX bus
1: EtherCAT
2: Serial communications (USB)
3: EtherNet/IP
65535: Internal Unit communications (routing)

Precautions/
Remarks

None
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Event name Event Log Cleared Event code 90400000 hex
Meaning The event log was cleared.
Source Depends on where the Support

Software is connected and the
system configuration.

Source details NX Unit Detection tim-
ing

When com-
manded from
user

Error attrib-
utes

Level Information Log category Access
Recovery ---

Effects User program Continues. Operation Not affected
System-de-
fined varia-
bles

Variable Data type Name
None --- ---

Cause and
correction

Assumed cause Correction Prevention
The event log was cleared by the
user.

--- ---

Attached in-
formation

Attached information 1: Events that were cleared
1: The system event log was cleared.
2: The access event log was cleared.

Precautions/
Remarks

None
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8-4 Resetting Errors
Refer to the troubleshooting manual for the connected CPU Unit or the user’s manual for the Commu-
nications Coupler Unit for information on how to reset errors.
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8-5 Unit-specific Troubleshooting
The following table shows the errors, their assumed causes, and corrections for the High-speed Coun-
ter Units.

Problem Assumed cause Correction
No count pulses are detected. The input wiring is not correct. Check the wiring with the con-

nected device.
No power is supplied by the I/O power
supply.

Check that the I/O power is
supplied.

The I/O power supply voltage is out-
side the rated range.

Set the I/O power supply volt-
age so that it is within the rated
voltage range.

The setting of the Pulse Input Method
Setting is not correct.

Check the wiring with the con-
nected device.

Counter Enable in the Ch£ Counter
Operation Command parameter is set
to 0 (counter disabled).

Set Counter Enable in the
Counter Operation Command
parameter to 1 (counter ena-
bled).

The gate control via external input is
set to gate closed (counter disabled).
(2ch mode only)

Set the external input gate con-
trol signal to gate open (counter
enabled).

A connected device is disconnected. Check the wiring with the con-
nected device.

A connected device is defective. Replace the connected device.
The pulse input method for the High-
speed Counter Unit and the pulse out-
put method for the connected external
device do not match.

Match the pulse input method
for the High-speed Counter Unit
and the pulse output method for
the connected external device.

Pulses are not counted correctly. The input pulse frequency exceeds
the maximum frequency in the Unit
specifications.

Set the input pulse frequency to
within the allowed range in the
Unit specifications or within the
maximum value for the mode.

The input pulse frequency exceeds
the frequency set with the counter
noise filter.

Set the counter noise filter to
the input pulse frequency or
above.

The pulse input method for the High-
speed Counter Unit and the pulse out-
put method for the connected external
device do not match.

Match the pulse input method
for the High-speed Counter Unit
and the pulse output method for
the connected external device.

Gate control is not executed even
when gate control is input with exter-
nal input. (in 2ch mode only)

The external input wiring is not cor-
rect.

Check the wiring with the con-
nected device.

A connected device is defective. Replace the connected device.
External input in External Input Func-
tion Selection is not allocated correctly
to gate control.

Allocate external input correctly
to gate control.

Counter Enable in the Ch£ Counter
Operation Command parameter is set
to 0 (disabled).

Set Counter Enable in the Ch£
Counter Operation Command
parameter to 1 (counter ena-
bled).
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Problem Assumed cause Correction
The counter value is not reset even
when an external input or Z-phase
counter reset is received.

The external input or Z-phase wiring is
not correct.

Check the wiring with the con-
nected device.

A connected device is defective. Replace the connected device.
External input in External Input Func-
tion Selection is not allocated correctly
to counter reset. (for external input
counter reset)

Allocate external input correctly
to counter reset.

External Counter Reset Enable in the
Ch£ Counter Operation Command
parameter is set to 0 (disabled).

Set External Counter Reset En-
able in the Ch£ Counter Oper-
ation Command parameter to 1
(enabled).

Counter Reset Mode in the Ch£
Counter Operation Command param-
eter is set to 1 (execute only once,
and counter reset has already been
executed once.

After disabling counter reset
with Ch£ Counter Operation
Command or External Input,
once again enable it and then
execute counter reset.

The counter value is not preset even
when an external input counter pre-
set is received.

The external input wiring is not cor-
rect.

Check the wiring with the con-
nected device.

A connected device is defective. Replace the connected device.
External input in External Input Func-
tion Selection is not allocated correctly
to counter preset.

Allocate external input correctly
to counter preset.

External Counter Preset Enable in the
Ch£ Counter Operation Command
parameter is set to 0 (disabled).

Set External Counter Preset
Enable in the Ch£ Counter Op-
eration Command parameter to
“1” (enabled).

Because the Ch£ Preset Command
Value has been set to a value out of
range, the Ch£ Counter Status Coun-
ter Preset Value Error Flag is now 1
(setting error generated).

Set the Ch£ Preset Command
Value with a value between the
Ch£ Minimum Counter Value
and the Ch£ Maximum Coun-
ter Value.

The counter value cannot be latched
even when Counter Latch1 or Coun-
ter Latch2 is input from external in-
put.

The external input wiring is not cor-
rect.

Check the wiring with the con-
nected device.

A connected device is defective. Replace the connected device.
External input in External Input Func-
tion Selection is not allocated correctly
to Counter Latch1 or Counter Latch2.

Allocate external input correctly
to Counter Latch1 or Counter
Latch2.

External Counter Latch1 Enable or
External Counter Latch2 Enable in the
Ch£ Counter Operation Command
parameter is set to 0 (disabled).

Set External Counter Latch1
Enable or External Counter
Latch2 Enable in the Ch£
Counter Operation Command
parameter to 1 (enabled).

Counter Log Enable/Disable does
not switch even when input from ex-
ternal input.

The external input wiring is not cor-
rect.

Check the wiring with the con-
nected device.

A connected device is defective. Replace the connected device.
External input in External Input Func-
tion Selection is not allocated correctly
to Counter Log Enable/Disable.

Allocate external input correctly
to Counter Log Enable/Disable.

Counter Log Enable in the Ch1 Coun-
ter Log Operation Command parame-
ter is set to 0 (disabled).

Set Counter Log Enable in the
Ch1 Counter Log Operation
Command parameter to 1 (ena-
bled).

8 Troubleshooting

8-26 NX-series High-speed Counter Units User’s Manual (W647-E1)



Problem Assumed cause Correction
In target comparison, although the
present value and the target value
match, the output device is not oper-
ating.

The external output wiring is not cor-
rect.

Check the wiring with the con-
nected device.

A connected device is defective. Replace the connected device.
Target comparison data is not set cor-
rectly.

Read the target comparison da-
ta and check that it is set cor-
rectly. If the setting is incorrect,
set it again.

Target Comparison Data Comparison
Setting Data Enable is set to Disable.

Set Comparison Setting Data
Enable to Enable.

Another target comparison in the
same channel has been generated
within 1 ms immediately previously.
A target comparison generated within
1 ms of another target comparison
may not be detected.

Leave an interval of at least 1
ms after a target match in the
same channel before generat-
ing the next target match.

A counter reset or counter preset in
the same channel has been generat-
ed within 1 ms immediately previously.
A target match generated within 1 ms
of a counter reset or counter preset
may not be detected.

Leave an interval of at least 1
ms after a counter reset or
counter preset in the same
channel before generating the
next target match.

The target match order with other
comparison data changed because of
target value correction due to advance
time.
When the matching order changes,
the target match may not be detected.

To prevent the target match or-
der with other comparison data
from changing because of tar-
get value correction due to ad-
vance time, set the target com-
parison data.

Force ON/OFF Function is enabled. Disable Force ON/OFF Func-
tion.

In range comparison, although the
present value is beyond the upper or
lower limit, the output device is not
operating.

The external output wiring is not cor-
rect.

Check the wiring with the con-
nected device.

A connected device is defective. Replace the connected device.
Range comparison data is not set cor-
rectly.

Read the range comparison da-
ta and check that it is set cor-
rectly. If the setting is incorrect,
set it again.

Range Comparison Data Comparison
Setting Data Enable is set to Disable.

Set Comparison Setting Data
Enable to Enable.

Force ON/OFF Function is enabled. Disable Force ON/OFF Func-
tion.
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8-6 Troubleshooting Flowchart
Refer to the troubleshooting manual for the connected CPU Unit or the user’s manual for the Commu-
nications Coupler Unit for information on the standard flow for troubleshooting errors.
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9
Inspection and Maintenance

This section describes how to clean, inspect, and maintain the system.

9-1 Cleaning and Inspection................................................................................ 9-2
9-1-1 Cleaning .......................................................................................................... 9-2
9-1-2 Periodic Inspections ........................................................................................ 9-2

9-2 Maintenance Procedures............................................................................... 9-5
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9-1 Cleaning and Inspection
This section describes daily maintenance and the cleaning and inspection methods.
Inspect the High-speed Counter Units daily or periodically in order to keep it in optimal operating con-
dition.

9-1-1 Cleaning
Clean the High-speed Counter Units regularly as described below in order to keep it in optimal operat-
ing condition.
• Wipe the equipment over with a soft, dry cloth when performing daily cleaning.
• If dirt remains even after wiping with a soft, dry cloth, wipe with a cloth that has been wet with a

sufficiently diluted detergent (2%) and wrung dry.
• A smudge may remain on the NX Unit from gum, vinyl, or tape that was left on for a long time. Re-

move the smudge when cleaning.

Precautions for Correct Use

• Never use volatile solvents, such as paint thinner, benzene, or chemical wipes.
• Do not touch the NX bus connectors.

9-1-2 Periodic Inspections
Although the major components in NX Units have an extremely long life time, they can deteriorate un-
der improper environmental conditions. Periodic inspections are thus required.
Inspection is recommended at least once every six months to a year, but more frequent inspections
will be necessary in adverse environments.
Take immediate steps to correct the situation if any of the conditions in the following table are not met.

Periodic Inspection Items

No. Inspec-
tion item Inspection details Criteria Correction

1 External
power
supply

Is the power supply voltage
measured at the terminal
block within standards?

Within the power sup-
ply voltage range

Use a voltage tester to check the
power supply at the terminals. Take
necessary steps to bring the power
supply within the power supply volt-
age range.

2 I/O power
supply

Is the power supply voltage
measured at the I/O terminal
block within standards?

Voltages must be with-
in I/O specifications of
each NX Unit.

Use a voltage tester to check the
power voltage at the terminals.
Take necessary steps to bring the
I/O power supply within NX Unit
standards.
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No. Inspec-
tion item Inspection details Criteria Correction

3 Ambient
environ-
ment

Is the ambient operating
temperature within stand-
ards?

0 to 55°C Use a thermometer to check the
temperature and ensure that the
ambient operating temperature re-
mains within the allowed range of 0
to 55°C.

Is the ambient operating hu-
midity within standards?

Relative humidity must
be 10% to 95%
with no condensation.

Use a hygrometer to check the hu-
midity and ensure that the ambient
operating humidity remains be-
tween 10% and 95%.
Make sure that condensation does
not occur due to rapid changes in
temperature.

Is it subject to direct sun-
light?

Not in direct sunlight Protect the Controller if necessary.

Is there an accumulation of
dirt, dust, salt, metal powder,
etc.?

No accumulation Clean and protect the Controller if
necessary.

Is there water, oil, or chemi-
cal sprays hitting the Control-
ler?

No spray Clean and protect the Controller if
necessary.

Are there corrosive or flam-
mable gases in the area of
the Controller?

No gases Check by smell or use a sensor.

Is the Unit subject to shock
or vibration?

Vibration resistance
and shock resistance
must be within specifi-
cations.

Install cushioning or other vibration
and shock absorbing equipment if
necessary.

Are there noise sources near
the Controller?

No significant noise
sources

Either separate the Controller and
noise source or protect the Control-
ler.

4 Installa-
tion and
wiring

Are the DIN Track mounting
hooks for each NX Unit se-
curely locked?

No looseness Securely lock the DIN Track mount-
ing hooks.

Are the cable connectors
fully inserted and locked?

No looseness Correct any improperly installed
connectors.

Are there any loose screws
on the End Plates (PFP-M)?

No looseness Tighten loose screws with a Phil-
lips-head screwdriver.

Are the NX Units connected
to each other along the
hookup guides and until they
touch the DIN track?

You must connect and
fix the NX Units to the
DIN track.

Connect the NX Units to each other
along the hookup guides and insert
them until they touch the DIN track.

Are there any damaged ex-
ternal wiring cables?

No visible damage Check visually and replace cables if
necessary.

Tools Required for Inspections

 Required Tools
• Phillips screwdriver
• Flat-blade screwdriver
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• Voltage tester or digital voltmeter
• Industrial alcohol and pure cotton cloth

 Tools Required Occasionally
• Oscilloscope
• Thermometer and hygrometer
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9-2 Maintenance Procedures
When you replace a High-speed Counter Unit, follow the procedure in the user’s manual for the con-
nected CPU Unit or Communications Coupler Unit.
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A-1 Data Sheet
This section provides the specifications of the High-speed Counter Units.

A-1-1 Models

Model

Number
of coun-
ter chan-

nels *1

External
inputs

External
outputs

Maximum
response
frequen-

cy*2

I/O refreshing method Remarks Refer-
ence

NX-
CT2120

2 (NPN) 6 (NPN) 6 (NPN) 1 MHz • Free-Run refreshing
• Synchronous I/O refreshing
• Task period prioritized re-

freshing

5 V/24 V volt-
age input

page
A-7

NX-
CT2220

2 (PNP) 6 (PNP) 6 (PNP) 1 MHz page
A-10

NX-
CT2320

2 6 (NPN) 6 (NPN) 4 MHz Line receiver
input

page
A-13

NX-
CT2420

2 6 (PNP) 6 (PNP) 4 MHz page
A-16

*1. When set to 6ch mode, the counter channel number is 6 channels.
*2. When set to 6ch mode, the maximum response frequency is 100 kHz.
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A-1-2 High-speed Counter Units

Description of Datasheets
The meanings of the items on the data sheet of the High-speed Counter Unit are explained in the table
below.

Item Description
Unit name The name of the Unit.
Model The number of the Unit.
Number of channels The number of counter input points provided by the Unit.
External connection termi-
nals

The type of terminal block or connector that is used to wire the Unit. This
specification includes the number of terminals for a Screwless Clamping Ter-
minal Block.

I/O refreshing method The I/O refreshing methods that are used by the Unit. The following refreshing
methods are supported: Free-Run refreshing, synchronous I/O refreshing, and
task period prioritized refreshing.

Indicators The type of indicators on the Unit and the layout of those indicators.
Input signals The input signal types and point numbers.
Output signal The output signal types and point numbers.
Counter input format The format of counter input points provided by the Unit.
Pulse Input Method The Unit’s usable pulse input method.
Counter range The Unit’s usable counting range. You can also set minimum and maximum

values.
Counter
functions

Counter Type The Unit’s usable counter functions.
Counter con-
trols

The Unit’s usable counter control functions.

Latching The Unit’s usable latch functions.
Measurements The Unit’s usable measurement functions.
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Item Description
Counter
input
specifica-
tions
(voltage
input)

Input voltage (24
V)

The rated input voltage and voltage range for 24 V input.

ON voltage/ON
current (24 V)

The input 24 V input voltage at which the input turns ON and the input current
at that time.

OFF
voltage/OFF cur-
rent (24 V)

The input 24 V input voltage at which the input turns OFF and the input cur-
rent at that time.

Input current (24
V)

The input current at the rated voltage for 24 V input.

Input voltage (5
V)

The rated input voltage and voltage range for 5 V input.

ON voltage/ON
current (5 V)

The input 5 V input voltage at which the input turns ON and the input current
at that time.

OFF
voltage/OFF cur-
rent (5 V)

The input 5 V input voltage at which the input turns OFF and the input current
at that time.

Input current (5
V)

The input current at the rated voltage for 5 V input.

Maximum re-
sponse frequen-
cy

The maximum frequency of the counter input.

Internal I/O com-
mon processing

The polarity of the connected input device. There are models with NPN and
PNP connections.

I/O power sup-
ply method

The method for supplying I/O power for the Unit.

External power
supply output (5
V)

The specifications of power supplied from the Unit for pulse output devices
such as encoders.

Counter
input
specifica-
tions
(line re-
ceiver in-
put speci-
fications)

Input voltage The rated input voltage and voltage range.
High-level input
voltage

High-level input voltage.

Low-level input
voltage

Low-level input voltage.

Input impedance The input impedance.
Hysteresis volt-
age

The hysteresis voltage.

Maximum re-
sponse frequen-
cy

The maximum frequency of the counter input.

External power
supply output (5
V)

The specifications of power supplied from the Unit for pulse output devices
such as encoders.
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Item Description
External
Input
Specifica-
tions

Input voltage The rated input voltage and voltage range.
ON voltage/ON
current

The input voltage at which the input turns ON and the input current at that
time.

OFF
voltage/OFF cur-
rent

The input voltage at which the input turns OFF and the input current at that
time.

Input current The input current at the rated voltage.
ON/OFF re-
sponse time

The delay time in a change in the state of an input terminal reaching the inter-
nal circuit. The ON delay time is given first followed by the OFF delay time.

Internal I/O com-
mon processing

The polarity of the connected input device. There are models with NPN and
PNP connections.

I/O power sup-
ply method

The method that is used to supply I/O power to the Unit.

External
Output
Specifica-
tions

Rated voltage The rated output voltage.
Load voltage
range

The range of the load voltage that is supported.

Maximum value
of load current

External output maximum load current. The specifications for each output
point and for the Unit are described.

Residual voltage The residual voltage when the output is ON.
Leakage current The leakage current when the output is OFF.
ON/OFF re-
sponse time

The delay time for which data in the internal circuit is reflected in the state of
output elements. The ON delay time is given first followed by the OFF delay
time.

Internal I/O com-
mon processing

The polarity of the connected output device. There are models with NPN and
PNP connections.

Load Short-cir-
cuit Protection

Protection function for load short-circuits.

I/O power sup-
ply method

The method that is used to supply I/O power to the Unit.

Current con-
sumption from
I/O power sup-
ply

The current consumption of the Unit from the I/O power supply. This value
does not include the load current of any external connection loads or the cur-
rent consumption of any connected external devices.

Dimensions The dimensions of the Unit. They are described as W × H × D. The unit is
"mm".

Isolation method The isolation method between the input circuit and internal circuit of the Unit.
Insulation resistance The insulation resistance between the input circuit and internal circuit of the

Unit.
Dielectric strength The dielectric strength between the input circuit and internal circuit of the Unit.
NX Unit power consumption The power consumption of the NX Unit power supply of the Unit. The power

consumption of the Unit when the Unit is connected to the CPU Unit and to a
Communications Coupler Unit.

Current consumption from
I/O power supply

The current consumption of the I/O power supply terminals (IOV and IOG) on
the Unit.

Weight The weight of the Unit.
Circuit layout The I/O circuit layout of the Unit.
Mounting orientation and re-
strictions

The installation orientation for a CPU Unit that includes the Unit and the instal-
lation orientation for a Slave Terminal that includes this Unit. Any restrictions
to specifications that result from the installation orientation are also given.
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Item Description
Terminal connection diagram The connection diagram between the Unit and external devices. Any I/O Pow-

er Supply Connection Units or Shield Connection Units that are required to
connect the connected external devices are also shown.
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Data Sheet Details

 NX-CT2120

Unit name High-speed Counter Units Model NX-CT2120

Number of channels 2ch/6ch switching External connection
terminals

Screwless clamping terminal block
(16 terminals × 2)

I/O refreshing method Free-Run refreshing, synchronous I/O refreshing, or task period prioritized refreshing

Indicators

TS LED, CH LED, A/B/Z LED, IN LED, OUT LED

Input signals
Counter input terminal: In 2ch Mode: A-phase 2, B-phase 2, Z-phase 2

In 6ch Mode: A-phase 6
External input terminal: 6

Output signal External output terminal: 6
Counter input format Voltage input (5 V, 24 V)

Pulse Input Method
In 2ch Mode: Phase differential pulse (multiplication x1/2/4), pulse + direction, up and down
pulse inputs
In 6ch Mode: Single-phase

Counter range -2147483648 to 2147483647
Counter functions

Counter Type Ring counter or linear counter
Counter controls Gate control, counter reset, and counter preset

Latching In 2ch Mode: Counter Latch 2/ch
In 6ch Mode: Counter Latch 1/ch

Measurements Pulse rate measurement and pulse period measurement
Counter Input Specifications (Voltage input)

Input voltage (24 V) 20.4 to 28.8 VDC (24 VDC
+20%/−15%)

Input voltage (5 V) 4.5 to 5.5 VDC

ON voltage/ON cur-
rent (24 V)

18.6 VDC min./3 mA min. ON voltage/ON cur-
rent (5 V)

4.5 VDC min./3 mA min.

OFF voltage/OFF cur-
rent (24 V)

4.0 VDC max./1 mA max. OFF voltage/OFF
current (5 V)

1.5 VDC max./1 mA max.

Input current (24 V) 5.6 mA typical (24 VDC) Input current (5 V) 5.3 mA typical (5 VDC)

Maximum response
frequency

In 2ch Mode: A- and B-phase: Single-phase 250 kHz (phase differential pulse input at multiplication
x4: 1 MHz), Z-phase: 250 kHz
In 6ch Mode: Single-phase 100 kHz

Internal I/O common
processing

NPN

I/O power supply
method

Supply from the NX Bus

External power sup-
ply output (5 V)*1

Output voltage: 4.9 to 5.25 VDC (5 VDC +5%/-2%)
Output current: 500 mA/channel min., 1 A/unit min.

External Input Specifications
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Input voltage 20.4 to 28.8 VDC (24 VDC
+20%/−15%)

ON voltage/ON cur-
rent

15 VDC min./3 mA min.

Input current 3.3 mA typical (24 VDC) OFF voltage/OFF
current

5.0 VDC max./1 mA max.

ON/OFF response
time

1 µs max./1 µs max.

Internal I/O common
processing

NPN

I/O power supply
method

Supply from the NX Bus

External Output Specifications

Rated voltage 5 to 24 VDC
Load voltage range 4.75 to 28.8 VDC Residual voltage 0.6 V max.
Maximum value of
load current

0.5 A/point, 1.8 A/Unit Leakage current 0.1 mA max.

ON/OFF response
time

1 µs max./3 µs max. (at load current 7 to 500 mA)

Internal I/O common
processing

NPN Load Short-circuit
Protection

None

I/O power supply
method

External supply, 4.75 to 28.8 VDC

Current consumption
from I/O power sup-
ply

20 mA max.

Dimensions 24 (W) × 100 (H) × 71 (D) Isolation method Photocoupler isolation

Insulation resistance
20 MW min. between isolated
circuits (at 100 VDC) Dielectric strength

510 VAC between isolated circuits
for 1 minute at a leakage current of
5 mA max.

NX Unit power con-
sumption

• Connected to a CPU Unit
1.45 W max.

• Connected to Communica-
tions Coupler Unit
1.05 W max.

Current consump-
tion from I/O power
supply

Unit current consumption: 20 mA
max.
External 5 V power supply con-
sumption:
0.25 x external 5 V power supply
current consumption*2

Weight 140 g max.

Appendices

A-8 NX-series High-speed Counter Units User’s Manual (W647-E1)



Circuit layout

Count input, external input

IN0 to 5

5V_1, 5V_2

0V_1, 0V_2

A1_24, B1_24, Z1_24

A2_24, B2_24, Z2_24

A1_5, B1_5, Z1_5

A2_5, B2_5, Z2_5

NX bus 

connector 

(left)

I/O power 
supply +

I/O power 
supply −

I/O power 
supply +

I/O power 
supply −

NX bus 

connector 

(right) 

Isolation 

circuit

Isolation 

circuit

Isolation 

circuit

In
te

rn
a

l c
irc

u
its

Terminal 

blocks

5 V non-isolated power 

supply circuit for encoder 

External output
In
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a
l c

irc
u
its

Is
o
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n
 c

irc
u
it

OUT0 to OUT5

V_O

G_O

D
riv

e
 c

irc
u
it

Terminal 

blocks

Non-isolated 
power supply 

circuit

NX bus 

connector 

(left)

I/O power 
supply +

I/O power 
supply −

I/O power 
supply +

I/O power 
supply −

NX bus 

connector 

(right) 

Installation orientation
and restrictions

Refer to A-1-5 Installation Orientation and Restrictions on page A-23.

Terminal connection di-
agram

Refer to 4-4 Terminal Block Arrangement and Wiring Example on page 4-20.

*1. When counter input is input voltage (24 V), external power supply (5 V) cannot be used.
*2. Use this formula to convert 5 V power supply current consumption to 24 V power supply current consumption.
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 NX-CT2220

Unit name High-speed Counter Units Model NX-CT2220

Number of channels 2ch/6ch switching External connection
terminals

Screwless clamping terminal block
(16 terminals × 2)

I/O refreshing method Free-Run refreshing, synchronous I/O refreshing, or task period prioritized refreshing

Indicators

TS LED, CH LED, A/B/Z LED, IN LED, OUT LED

Input signals
Counter input terminal: In 2ch Mode: A-phase 2, B-phase 2, Z-phase 2

In 6ch Mode: A-phase 6
External input terminal: 6

Output signal External output terminal: 6
Counter input format Voltage input (5 V, 24 V)

Pulse Input Method
In 2ch Mode: Phase differential pulse (multiplication x1/2/4), pulse + direction, up and down
pulse inputs
In 6ch Mode: Single-phase

Counter range -2147483648 to 2147483647
Counter functions

Counter Type Ring counter or linear counter
Counter controls Gate control, counter reset, and counter preset

Latching In 2ch Mode: Counter Latch 2/ch
In 6ch Mode: Counter Latch 1/ch

Measurements Pulse rate measurement and pulse period measurement
Counter Input Specifications (Voltage input)

Input voltage (24 V) 20.4 to 28.8 VDC (24 VDC
+20%/−15%)

Input voltage (5 V) 4.5 to 5.5 VDC

ON voltage/ON cur-
rent (24 V)

18.6 VDC min./3 mA min. ON voltage/ON cur-
rent (5 V)

4.5 VDC min./3 mA min.

OFF voltage/OFF cur-
rent (24 V)

4.0 VDC max./1 mA max. OFF voltage/OFF
current (5 V)

1.5 VDC max./1 mA max.

Input current (24 V) 5.6 mA typical (24 VDC) Input current (5 V) 5.3 mA typical (5 VDC)

Maximum response
frequency

In 2ch Mode: A- and B-phase: Single-phase 250 kHz (phase differential pulse input at multipli-
cation x4: 1 MHz), Z-phase: 250 kHz
In 6ch Mode: Single-phase 100 kHz

Internal I/O common
processing

PNP

I/O power supply
method

Supply from the NX Bus

External power sup-
ply output (5 V)*1

Output voltage: 4.9 to 5.25 VDC (5 VDC +5%/-2%)
Output current: 500 mA/channel min., 1 A/unit min.

External Input Specifications

Input voltage 20.4 to 28.8 VDC (24 VDC
+20%/−15%)

ON voltage/ON cur-
rent

15 VDC min./3 mA min.

Input current 3.3 mA typical (24 VDC) OFF voltage/OFF
current

5.0 VDC max./1 mA max.
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ON/OFF response
time

1 µs max./1 µs max.

Internal I/O common
processing

PNP

I/O power supply
method

Supply from the NX Bus

External Output Specifications

Rated voltage 5 to 24 VDC
Load voltage range 4.75 to 28.8 VDC Residual voltage 0.6 V max.
Maximum value of
load current

0.5 A/point, 1.8 A/Unit Leakage current 0.1 mA max.

ON/OFF response
time

1 µs max./3 µs max. (at load current 7 to 500 mA)

Internal I/O common
processing

PNP Load Short-circuit
Protection

None

I/O power supply
method

External supply, 4.75 to 28.8 VDC

Current consumption
from I/O power sup-
ply

30 mA max.

Dimensions 24 (W) × 100 (H) × 71 (D) Isolation method Photocoupler isolation

Insulation resistance
20 MW min. between isolated
circuits (at 100 VDC) Dielectric strength

510 VAC between isolated circuits
for 1 minute at a leakage current of
5 mA max.

NX Unit power con-
sumption

• Connected to a CPU Unit
1.45 W max.

• Connected to Communica-
tions Coupler Unit
1.05 W max.

Current consump-
tion from I/O power
supply

Unit current consumption: 20 mA
max.
External 5 V power supply con-
sumption:
0.25 x external 5 V power supply
current consumption*2

Weight 140 g max.

Appendices

A-11NX-series High-speed Counter Units User’s Manual (W647-E1)

A
-1 D

ata Sheet

A

A-1-2 H
igh-speed C

ounter U
nits



Circuit layout

Count input, external input

5V_1, 5V_2

0V_1, 0V_2

A1_24, B1_24, Z1_24

A2_24, B2_24, Z2_24

A1_5, B1_5, Z1_5

A2_5, B2_5, Z2_5

IN0 to 5

NX bus 

connector 

(left)

I/O power 
supply +

I/O power 
supply −

I/O power 
supply +

I/O power 
supply −

NX bus 

connector 

(right) 

Isolation 

circuit

Isolation 

circuit

Isolation 

circuit

In
te

rn
a

l c
irc

u
its

Terminal 

blocks

5 V non-isolated power 

supply circuit for encoder 

External output

V_O

G_O

NX bus 

connector 

(left)

I/O power 
supply +

I/O power 
supply −

I/O power 
supply +

I/O power 
supply −

NX bus 

connector 

(right) 

In
te

rn
a

l c
irc

u
its

Is
o

la
tio

n
 c

irc
u

it

OUT0 to OUT5

D
riv

e
 c

irc
u

it

Terminal 

blocks

Non-isolated 
power supply 

circuit

Installation orientation
and restrictions

Refer to A-1-5 Installation Orientation and Restrictions on page A-23.

Terminal connection di-
agram

Refer to 4-4 Terminal Block Arrangement and Wiring Example on page 4-20.

*1. When counter input is input voltage (24 V), external power supply (5 V) cannot be used.
*2. Use this formula to convert 5 V power supply current consumption to 24 V power supply current consumption.
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 NX-CT2320

Unit name High-speed Counter Units Model NX-CT2320

Number of channels 2ch/6ch switching External connection
terminals

Screwless clamping terminal block
(16 terminals × 2)

I/O refreshing method Free-Run refreshing, synchronous I/O refreshing, or task period prioritized refreshing

Indicators

TS LED, CH LED, A/B/Z LED, IN LED, OUT LED

Input signals
Counter input terminal: In 2ch Mode: A-phase 2, B-phase 2, Z-phase 2

In 6ch Mode: A-phase 6
External input terminal: 6

Output signal External output terminal: 6
Counter input format Line receiver input

Pulse Input Method
In 2ch Mode: Phase differential pulse (multiplication x1/2/4), pulse + direction, up and down
pulse inputs
In 6ch Mode: Single-phase

Counter range -2147483648 to 2147483647
Counter functions

Counter Type Ring counter or linear counter
Counter controls Gate control, counter reset, and counter preset

Latching In 2ch Mode: Counter Latch 2/ch
In 6ch Mode: Counter Latch 1/ch

Measurements Pulse rate measurement and pulse period measurement
Counter Input Specifications (line receiver input)

Input voltage EIA standard RS-422-A line
driver levels

High-level input
voltage

VIT+: 0.1 V min.

Input impedance 120 W ±5% Low-level input volt-
age

VIT-: -0.1 V max.

Hysteresis voltage Vhys (VIT+ - VIT-): 60 mV

Maximum response
frequency

In 2ch Mode: A- and B-phase: Single-phase 1 MHz (phase differential pulse input x4: 4 MHz),
Z-phase: 1 MHz
In 6ch Mode: Single-phase 100 kHz

External power sup-
ply output (5 V)*1

Output voltage: 4.9 to 5.25 VDC (5 VDC +5%/-2%)
Output current: 500 mA/channel min., 1 A/unit min.

External Input Specifications

Input voltage 20.4 to 28.8 VDC (24 VDC
+20%/−15%)

ON voltage/ON cur-
rent

15 VDC min./3 mA min.

Input current 3.3 mA typical (24 VDC) OFF voltage/OFF
current

5.0 VDC max./1 mA max.

ON/OFF response
time

1 µs max./1 µs max.

Internal I/O common
processing

NPN

I/O power supply
method

Supply from the NX Bus
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External Output Specifications

Rated voltage 5 to 24 VDC
Load voltage range 4.75 to 28.8 VDC Residual voltage 0.6 V max.
Maximum value of
load current

0.5 A/point, 1.8 A/Unit Leakage current 0.1 mA max.

ON/OFF response
time

1 µs max./3 µs max. (at load current 7 to 500 mA)

Internal I/O common
processing

NPN Load Short-circuit
Protection

None

I/O power supply
method

External supply, 4.75 to 28.8 VDC

Current consumption
from I/O power sup-
ply

20 mA max

Dimensions 24 (W) × 100 (H) × 71 (D) Isolation method Photocoupler isolation

Insulation resistance
20 MW min. between isolated
circuits (at 100 VDC) Dielectric strength

510 VAC between isolated circuits
for 1 minute at a leakage current of
5 mA max.

NX Unit power con-
sumption

• Connected to a CPU Unit
1.45 W max.

• Connected to Communica-
tions Coupler Unit
1.1 W max.

Current consump-
tion from I/O power
supply

Unit current consumption: 30 mA
max.
External 5 V power supply con-
sumption:
0.25 x external 5 V power supply
current consumption*2

Weight 140 g max.
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Circuit layout

Count input, external input

5V_1, 5V_2

0V_1, 0V_2

A1-, B1-, Z1-
A2-, B2-, Z2-

A1+, B1+, Z1+
A2+, B2+, Z2+

NX bus 

connector 

(left)

I/O power 
supply +

I/O power 
supply −

I/O power 
supply +

I/O power 
supply −

NX bus 

connector 

(right) 

5 V non-isolated
5 V non-isolated power 

supply circuit for encoder 
5 V non-isolated GND

In
te

rn
a

l c
irc

u
its

5 V non-isolated GND

5 V non-isolated GND

Isolation 

circuit

Terminal 

blocks Isolation 

circuit

IN0 to 5

External output
In

te
rn

a
l c

irc
u
its

Is
o
la

tio
n
 c

irc
u
it

OUT0 to OUT5

V_O

G_O

D
riv

e
 c

irc
u
it

Terminal 

blocks

Non-isolated 
power supply 

circuit

NX bus 

connector 

(left)

I/O power 
supply +

I/O power 
supply −

I/O power 
supply +

I/O power 
supply −

NX bus 

connector 

(right) 

Installation orientation
and restrictions

Refer to A-1-5 Installation Orientation and Restrictions on page A-23.

Terminal connection di-
agram

Refer to 4-4 Terminal Block Arrangement and Wiring Example on page 4-20.

*1. External power supply (5 V) may be unavailable due to installation orientation or ambient operating temperature. Refer
to A-1-5 Installation Orientation and Restrictions on page A-23 for details.

*2. Use this formula to convert 5 V power supply current consumption to 24 V power supply current consumption.
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 NX-CT2420

Unit name High-speed Counter Units Model NX-CT2420

Number of channels 2ch/6ch switching External connection
terminals

Screwless clamping terminal block
(16 terminals × 2)

I/O refreshing method Free-Run refreshing, synchronous I/O refreshing, or task period prioritized refreshing

Indicators

TS LED, CH LED, A/B/Z LED, IN LED, OUT LED

Input signals
Counter input terminal: In 2ch Mode: A-phase 2, B-phase 2, Z-phase 2

In 6ch Mode: A-phase 6
External input terminal: 6

Output signal External output terminal: 6
Counter input format Line receiver input

Pulse Input Method
In 2ch Mode: Phase differential pulse (multiplication x1/2/4), pulse + direction, up and down
pulse inputs
In 6ch Mode: Single-phase

Counter range -2147483648 to 2147483647
Counter functions

Counter Type Ring counter or linear counter
Counter controls Gate control, counter reset, and counter preset

Latching In 2ch Mode: Counter Latch 2/ch
In 6ch Mode: Counter Latch 1/ch

Measurements Pulse rate measurement and pulse period measurement
Counter Input Specifications (line receiver input)

Input voltage EIA standard RS-422-A line
driver levels

High-level input
voltage

VIT+: 0.1 V min.

Input impedance 120 W ±5% Low-level input volt-
age

VIT-: -0.1 V max.

Hysteresis voltage Vhys (VIT+ - VIT-): 60 mV

Maximum response
frequency

In 2ch Mode: A- and B-phase: Single-phase 1 MHz (phase differential pulse input x4: 4 MHz),
Z-phase: 1 MHz
In 6ch Mode: Single-phase 100 kHz

External power sup-
ply output (5 V)*1

Output voltage: 4.9 to 5.25 VDC (5 VDC +5%/-2%)
Output current: 500 mA/channel min., 1 A/unit min.

External Input Specifications

Input voltage 20.4 to 28.8 VDC (24 VDC
+20%/−15%)

ON voltage/ON cur-
rent

15 VDC min./3 mA min.

Input current 3.3 mA typical (24 VDC) OFF voltage/OFF
current

5.0 VDC max./1 mA max.

ON/OFF response
time

1 µs max./1 µs max.

Internal I/O common
processing

PNP
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I/O power supply
method

Supply from the NX Bus

External Output Specifications

Rated voltage 5 to 24 VDC
Load voltage range 4.75 to 28.8 VDC Residual voltage 0.6 V max.
Maximum value of
load current

0.5 A/point, 1.8 A/Unit Leakage current 0.1 mA max.

ON/OFF response
time

1 µs max./3 µs max. (at load current 7 to 500 mA)

Internal I/O common
processing

PNP Load Short-circuit
Protection

None

I/O power supply
method

External supply, 4.75 to 28.8 VDC

Current consumption
from I/O power sup-
ply

30 mA max.

Dimensions 24 (W) × 100 (H) × 71 (D) Isolation method Photocoupler isolation

Insulation resistance
20 MW min. between isolated
circuits (at 100 VDC) Dielectric strength

510 VAC between isolated circuits
for 1 minute at a leakage current of
5 mA max.

NX Unit power con-
sumption

• Connected to a CPU Unit
1.45 W max.

• Connected to Communica-
tions Coupler Unit
1.05 W max.

Current consump-
tion from I/O power
supply

Unit current consumption: 30 mA
max.
External 5 V power supply con-
sumption:
0.25 x external 5 V power supply
current consumption*2

Weight 140 g max.
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Circuit layout

Count input, external input

In
te

rn
a

l c
irc

u
itsIN0 to 5

5V_1, 5V_2

0V_1, 0V_2

NX bus 

connector 

(left)

I/O power 
supply +

I/O power 
supply −

I/O power 
supply +

I/O power 
supply −

NX bus 

connector 

(right) 

A1-, B1-, Z1-
A2-, B2-, Z2-

A1+, B1+, Z1+
A2+, B2+, Z2+

5 V non-isolated GND

5 V non-isolated GND

5 V non-isolated
5 V non-isolated power 

supply circuit for encoder 
5 V non-isolated GND

Isolation 

circuit

Terminal 

blocks Isolation 

circuit

External output

V_O

G_O

NX bus 

connector 

(left)

I/O power 
supply +

I/O power 
supply −

I/O power 
supply +

I/O power 
supply −

NX bus 

connector 

(right) 

In
te

rn
a

l c
irc

u
its

Is
o

la
tio

n
 c

irc
u

it

OUT0 to OUT5

D
riv

e
 c

irc
u

it

Terminal 

blocks

Non-isolated 
power supply 

circuit

Installation orientation
and restrictions

Refer to A-1-5 Installation Orientation and Restrictions on page A-23.

Terminal connection di-
agram

Refer to 4-4 Terminal Block Arrangement and Wiring Example on page 4-20.

*1. External power supply (5 V) may be unavailable due to installation orientation or ambient operating temperature. Refer
to A-1-5 Installation Orientation and Restrictions on page A-23 for details.

*2. Use this formula to convert 5 V power supply current consumption to 24 V power supply current consumption.
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A-1-3 Counter Input Timing Specifications
There are two types of counter input: voltage input and line receiver input. The pulse input timing
specifications for each type of pulse inputs are given below.

Counter Input Timing Specifications for Voltage Input
The following figures show the counter input timing specifications for Units with voltage input (NX-
CT2120/-CT2220).

 In 2ch Mode

C

BB

AA

G

AA

E

D

AA

E

D

AA

FF F F

Counter Input (Phases A and B)

Input pulse duty = 50% Counter Input Phase Z

Terminal input Terminal input

OFF 

voltage

ON 

voltage

OFF 

voltage

OFF 

voltage

OFF 

voltage

ON 

voltage

ON 

voltage

Relationship between Phase A and Phase B on Phase Differential Pulse Inputs

Phase A

Phase B

T
e

rm
in

a
l 
in

p
u

ts

Timing conditions (at 250 kHz input)
A B C D E F G

< 1 ms > 2 ms > 4 ms > 2 ms > 4 ms > 1 ms > 2 ms

Counter Noise Filter: (at 1: 250 kHz setting)
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 In 6ch Mode

C

BB

AA

Counter Input (Phases A)

Input pulse duty = 50%

Terminal input

OFF 

voltage

ON 

voltage

Timing conditions (at 100 kHz input)
A B C

< 1 ms > 5 ms > 10 ms

Counter Noise Filter: (at 0: 100 kHz setting)

Counter Input Timing Specifications for Line Receiver Inputs
The following figures show the counter input timing specifications for Units with line receiver input (NX-
CT2320/-CT2420).

 In 2ch Mode

C

B

AA

ON

OFF

ON
OFF

A/B (+)

A/B (-)

G

AA

ON

OFF

ON
OFF

Z (+)

Z (-)

Counter Input (Phases A and B)

Input pulse duty = 50% Counter Input Phase Z

ON 

voltage

ON 

voltage

OFF 

voltage

OFF 

voltage

T
e

rm
in

a
l 
in

p
u

t

T
e

rm
in
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p
u

t
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FF FF

E

D

AA

ON

OFF

ON
OFF

A (+)

A (-)

E

D

AA

ON

OFF

ON
OFF

B (+)

B (-)

Relationship between Phase A and Phase B on Phase Differential Pulse Inputs

Phase A

Phase B

ON 

voltage

ON 

voltage

OFF 

voltage

OFF 

voltage

T
e

rm
in

a
l 
in

p
u

ts

Timing conditions (at 1 MHz input)
A B C D E F G

< 0.1 ms > 0.5 ms > 1 ms > 0.5 ms > 1 ms > 0.25 ms > 0.5 ms

Counter Noise Filter: (at 0: 1 MHz setting)

 In 6ch Mode

C

B

AA

ON

OFF

ON
OFF

A/B (+)

A/B (-)

Counter Input (Phases A)

Input pulse duty = 50%

ON 

voltage

OFF 

voltage

T
e

rm
in

a
l 
in

p
u

t

Timing conditions (at 100 kHz input)
A B C

< 1 ms > 5 ms > 10 ms

Counter Noise Filter: (at 0: 100 kHz setting)
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Precautions for Correct Use

To satisfy the specifications for counter input, the type of output drive from the encoder that you
use, the encoder cable length, and the count pulse frequency must all be taken into considera-
tion.

A-1-4 PWM Output Timing Specifications
PWM external output includes the NPN (NX-CT2120/CT2320) and PNP (NX-CT2220/CT2420) types.
The PWM output specifications for each type of pulse input are given below.

NPN Type (NX-CT2120/CT2320) PWM Output Specifications
The external output NPN type (NX-CT2120/CT2320) PWM output specifications are shown below.

Item Description
Maximum frequency 32800 Hz
ON duty 0.0% to 100.0%
Output waveform

ON

OFF

T

t
ON

ON duty  = x 100%
T

t
ON

50%

PWM output accuracy
(at ON pulse width 2 µs or above)

ON duty: -0.2% to +1% at 6.5535 kHz
-1% to +5% at 32.8 kHz
(at load current 30 to 500 mA)

PNP Type (NX-CT2220/CT2420) PWM Output Specifications
The external output PNP type (NX-CT2220/CT2420) PWM output specifications are shown below.

Item Description
Maximum frequency 32800 Hz
ON duty 0.0% to 100.0%
Output waveform

OFF

ON

T

t
ON

 = x 100%
T

t
ON

50%

ON duty

PWM output accuracy
(at ON pulse width 2 µs or above)

ON duty: ±0.5% at up to 6.5535 kHz
±2.5% at up to 32.8 kHz
(at load current 30 to 500 mA)
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A-1-5 Installation Orientation and Restrictions
Front mounting only when a CPU Unit is connected.
When a Communications Coupler Unit is connected, mounting is possible in the following 6 directions.
(A) is the front installation orientation.

(A)

(B)

(E) Up

Down

(C)

(F)

(D)

Details on installation orientation and restrictions for each model are below.

NX-CT2120/CT2220
With CPU Unit connection

Ambient operating temperature Ta (°C) Ta ≤ 50 Ta > 50
I/O power supply voltage IOV

(Supplied from NX bus) Full range IOV ≤ 24 V IOV > 24 V

Number of simultaneously ON external input
points

Can be used with-
out restrictions.

Can be used without
restrictions.

4 or fewer

When connected to Communications Coupler Unit

Mounting orientation (A) (B), (E), (F) (C), (D)
Ambient operating tem-

perature Ta (°C) Full range Ta ≤ 50 Ta > 50 Ta ≤ 50 Ta > 50

I/O power supply voltage
IOV

(Supplied from NX bus)
Full range Full range IOV ≤ 24 V IOV > 24

V Full range Full range

Number of simultaneous-
ly ON external input
points

Can be
used with-
out restric-

tions.

Can be used
without re-
strictions.

Can be used
without re-
strictions.

4 or fewer Can be
used with-
out restric-

tions.

Cannot be
used*1

*1. Under these conditions, the High-speed Counter Unit cannot be used.

NX-CT2320/CT2420
With CPU Unit connection
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Ambient operating temperature
Ta (°C) Ta ≤ 45 45 < Ta ≤ 50 Ta > 50

I/O power supply voltage IOV
(Supplied from NX bus) Full range Full range IOV ≤ 24 V IOV > 24 V

Number of simultaneously ON
external input points

Can be used with-
out restrictions.

4 or fewer 2 or fewer 1 or fewer

Number of simultaneously ON
external output points

4 or fewer 2 or fewer 1 or fewer

Available counter input Can be used
without restric-

tions.

1 channel on-
ly*1

1 channel on-
ly*1

External power supply output (5
V)

Cannot be
used*2

Cannot be
used*2

Cannot be
used*2

*1. In 2ch mode, only Ch1 is usable. In 6ch mode, only Ch1 to 3 are usable.
*2. External power supply output (5 V) cannot be used. When encoder power supply is required, add an exter-

nal power supply for encoder as shown below.

A1 B1 A1 B1 A1 B1 C1 D1

IOV IOV SHLD SHLD A1+ B1+ I0 I1

SHLD SHLD A1- B1- I2 I3

IOG IOG SHLD SHLD Z1+ 5V_1 I4 I5

SHLD SHLD Z1- 0V_1 IOG IOG

IOV IOV SHLD SHLD A2+ B2+ O0 O1

SHLD SHLD A2- B2- O2 O3

IOG IOG SHLD SHLD Z2+ 5V_2 O4 O5

Z2- 0V_2 V_O G_O

External power supply for encoder5 VDC

NX-CT2320

Encoder

Shield

High-speed Counter UnitAdditional I/O

Power Supply

Unit

Shield Connection 

Unit

Counter input

/external input power 

supply

For

shield connection
Ground of 100 Ω or less

24 VDC
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When connected to Communications Coupler Unit

Mounting
orientation (A) (B), (E), (F) (C), (D)

Ambient op-
erating tem-
perature Ta

(°C)

Ta ≤ 50 Ta > 50 Ta ≤ 45 45 < Ta
≤ 50 Ta > 50 Ta ≤ 40 40 < Ta ≤ 45 Ta > 45

I/O power
supply volt-

age IOV
(Supplied
from NX

bus)

Full
range

Full
range

Full
range

Full
range

IOV ≤
24 V

IOV >
24 V

Full
range

IOV ≤ 24
V

IOV >
24 V

Full
range

Number of
simultane-
ously ON
external in-
put points

Can be
used

without
restric-
tions.

Can be
used

without
restric-
tions.

Can be
used

without
restric-
tions.

4 or
fewer

2 or
fewer

1 or
fewer

Can be
used

without
restric-
tions.

Can be
used

without
restric-
tions.

2 or few-
er

Cannot
be

used*3

Number of
simultane-
ously ON
external
output
points

4 or
fewer

2 or
fewer

1 or
fewer

2 or few-
er

Available
counter in-
put

Can be
used

without
restric-
tions.

1 chan-
nel on-

ly*1

1 chan-
nel on-

ly*1

Can be
used

without
restric-
tions.

External
power sup-
ply output
(5 V)

Cannot
be

used*2

Cannot
be

used*2

Cannot
be

used*2

Cannot
be

used*2

Cannot
be

used*2

Cannot
be

used*2

*1. In 2ch mode, only Ch1 is usable. In 6ch mode, only Ch1 to 3 are usable.
*2. External power supply output (5 V) cannot be used. When encoder power supply is required, add an external power

supply for encoder as shown below.

A1 B1 A1 B1 A1 B1 C1 D1

IOV IOV SHLD SHLD A1+ B1+ I0 I1

SHLD SHLD A1- B1- I2 I3

IOG IOG SHLD SHLD Z1+ 5V_1 I4 I5

SHLD SHLD Z1- 0V_1 IOG IOG

IOV IOV SHLD SHLD A2+ B2+ O0 O1

SHLD SHLD A2- B2- O2 O3

IOG IOG SHLD SHLD Z2+ 5V_2 O4 O5

Z2- 0V_2 V_O G_O

External power supply for encoder5 VDC

NX-CT2320

Encoder

Shield

High-speed Counter UnitAdditional I/O

Power Supply

Unit

Shield Connection 

Unit

Counter input

/external input power 

supply

For

shield connection
Ground of 100 Ω or less

24 VDC

*3. Under these conditions, the High-speed Counter Unit cannot be used.
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A-2 Dimensions

24 mm Width
26.1

24.0

C D

C D

80

71

1
0
4
.5

1
0
0

65.2

1
.5

1
.5

0.55
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Installation Height
100

71

(Unit: mm)
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A-3 List of NX Objects
This section explains the NX objects of the High-speed Counter Units.

The method to access NX objects through instructions or other messages depends on where the NX
Unit is connected.
If the NX Unit is connected to a CPU Unit, access is possible with the Read NX Unit Object instruction
and the Write NX Unit Object instruction.
When the NX Unit is connected to a Communications Coupler Unit, the method depends on the con-
nected communications master and Communications Coupler Unit.
Refer to the user’s manual for the connected Communications Coupler Unit for method to use mes-
sages to access NX objects on Slave Terminals.

A-3-1 Format of NX Object Descriptions
In this manual, NX objects are described with the following format.

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute

Index (hex) : This is the index of the NX object that is expressed as a four-digit hexadecimal
number.

Subindex (hex) : This is the subindex of the NX object that is expressed as a two-digit hexadecimal
number.

Object name : This is the name of the object. For a subindex, this is the name of the subindex.
Default value : This is the value that is set by default.
Data range : For a read-only (RO) NX object, this is the range of the data you can read. For a

read-write (RW) NX object, this is the setting range of the data.
Unit : The unit is the physical units.
Data type : This is the data type of the object.
Access : This data tells if the object is read-only or read/write.

RO: Read only
RW: Read/write

I/O allocation : This tells whether I/O allocation is allowed.
Data attribute : This is the timing when changes to writable NX objects are enabled.

Y: Enabled by restarting
N: Enabled at all times
---: Write-prohibited

A-3-2 Unit Information Objects
The following objects are related to the product information.
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Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
1000 --- NX Bus Identity --- --- --- --- --- --- ---

00 Number of Entries 7 7 --- USINT RO Not pos-
sible

---

02 Model *1 --- --- AR-
RAY[0..1
1] OF-
BYTE

RO Not pos-
sible

---

03 Device Type *2 --- --- UDINT RO Not pos-
sible

---

04 Product Code *3 --- --- UDINT RO Not pos-
sible

---

05 Vendor Code 0000000
1Hex*4

--- --- UDINT RO Not pos-
sible

---

06 Unit Version *5 --- --- UDINT RO Not pos-
sible

---

07 Serial Number *6 00000000 to
FFFFFFFF
hex

--- UDINT RO Not pos-
sible

---

1001 --- Production Info --- --- --- --- --- --- ---
00 Number of Entries 4 4 --- USINT RO Not pos-

sible
---

01 Lot Number *7 00000000 to
FFFFFFFF
hex

--- UDINT RO Not pos-
sible

---

02 Hardware Version *8 --- --- AR-
RAY[0..1
9] OF-
BYTE

RO Not pos-
sible

---

03 Software Version *8 --- --- AR-
RAY[0..1
9] OF
BYTE

RO Not pos-
sible

---

*1. Product models are assigned in ascending order from the lowest number of array elements. Any remainder elements
are filled with spaces.

*2. The device types are assigned for each product Unit type.
Bits 0 to 31: Device type

*3. The product codes are assigned for each product model.
Bits 0 to 31: Product code

*4. OMRON vendor code.
*5. Bits 24 to 31: Integer part of the unit version

Bits 16 to 23: Fractional part of the unit version
Bits 0 to 15: Reserved
(Example) For version 1.0: 0100££££ hex

*6. A unique serial number is assigned for each product unit.
Bits 0 to 31: Serial number

*7. The year, month, and day of production are assigned to the “lot number”.
Bits 24 to 31: Date of production
Bits 16 to 23: Month of production
Bits 8 to 15: Year of production
Bits 0 to 7: Reserved
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*8. Version numbers are assigned in ascending order from the earliest number of array elements. Any remainder elements
are filled with spaces.
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A-3-3 Objects That Accept I/O Allocations
These objects accept I/O allocations.
You cannot access the objects that are described below with the Read NX Unit Object instruction,
Write NX Unit Object instruction, or other messages.

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
6000 --- Counter Status --- --- --- --- --- --- ---

00 Number of Entries 2 2 to 6 --- USINT RO Not pos-
sible

---

01 Ch1 Counter Status*1 0000000
0 hex

00000000 to
FFFFFFFF
hex

--- DWORD RO Possible ---

02 Ch2 Counter Status*1 0000000
0 hex

00000000 to
FFFFFFFF
hex

--- DWORD RO Possible ---

03 Ch3 Counter Status*2 0000 hex 0000 to
FFFF hex

--- WORD RO Possible ---

04 Ch4 Counter Status*2 0000 hex 0000 to
FFFF hex

--- WORD RO Possible ---

05 Ch5 Counter Status*2 0000 hex 0000 to
FFFF hex

--- WORD RO Possible ---

06 Ch6 Counter Status*2 0000 hex 0000 to
FFFF hex

--- WORD RO Possible ---

*1. Aggregated counter status data for Ch1 to 2. Refer to Ch1 to 2 Counter Status on page 6-12 for details on Ch1 to 2
counter status.

*2. Aggregated counter status data for Ch3 to 6. Refer to Ch3 to 6 Counter Status on page 6-13 for details on Ch3 to 6
counter status.

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
6001 --- External Input Status --- --- --- --- --- --- ---

00 Number of Entries 1 1 --- USINT RO Not pos-
sible

---

01 External Input Status*1 0000 hex 0000 to
003F hex

--- WORD RO Possible ---

*1. Aggregated external input status data. Refer to External Input Status on page 6-15 for more information on external
input status.
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Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
6002 --- Present Counter Value --- --- --- --- --- --- ---

00 Number of Entries 2 2 to 6 --- USINT RO Not pos-
sible

---

01 Ch1 Present Counter Val-
ue

0 -214748364
8 to
2147483647

--- DINT RO Possible ---

02 Ch2 Present Counter Val-
ue

0 -214748364
8 to
2147483647

--- DINT RO Possible ---

03 Ch3 Present Counter Val-
ue

0 -214748364
8 to
2147483647

--- DINT RO Possible ---

04 Ch4 Present Counter Val-
ue

0 -214748364
8 to
2147483647

--- DINT RO Possible ---

05 Ch5 Present Counter Val-
ue

0 -214748364
8 to
2147483647

--- DINT RO Possible ---

06 Ch6 Present Counter Val-
ue

0 -214748364
8 to
2147483647

--- DINT RO Possible ---

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
6003 --- Pulse Rate --- --- --- --- --- --- ---

00 Number of Entries 2 2 to 6 --- USINT RO Not pos-
sible

---

01 Ch1 Pulse Rate 0 -214748364
8 to
2147483647

--- DINT RO Possible ---

02 Ch2 Pulse Rate 0 -214748364
8 to
2147483647

--- DINT RO Possible ---

03 Ch3 Pulse Rate 0 -214748364
8 to
2147483647

--- DINT RO Possible ---

04 Ch4 Pulse Rate 0 -214748364
8 to
2147483647

--- DINT RO Possible ---

05 Ch5 Pulse Rate 0 -214748364
8 to
2147483647

--- DINT RO Possible ---

06 Ch6 Pulse Rate 0 -214748364
8 to
2147483647

--- DINT RO Possible ---
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Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
6004 --- Latch1 Count Data --- --- --- --- --- --- ---

00 Number of Entries 2 2 to 6 --- USINT RO Not pos-
sible

---

01 Ch1 Latch1 Count Data 0 -214748364
8 to
2147483647

--- DINT RO Possible ---

02 Ch2 Latch1 Count Data 0 -214748364
8 to
2147483647

--- DINT RO Possible ---

03 Ch3 Latch1 Count Data 0 -214748364
8 to
2147483647

--- DINT RO Possible ---

04 Ch4 Latch1 Count Data 0 -214748364
8 to
2147483647

--- DINT RO Possible ---

05 Ch5 Latch1 Count Data 0 -214748364
8 to
2147483647

--- DINT RO Possible ---

06 Ch6 Latch1 Count Data 0 -214748364
8 to
2147483647

--- DINT RO Possible ---

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
6005 --- Latch2 Count Data --- --- --- --- --- --- ---

00 Number of Entries 2 2 --- USINT RO Not pos-
sible

---

01 Ch1 Latch2 Count Data 0 -214748364
8 to
2147483647

--- DINT RO Possible ---

02 Ch2 Latch2 Count Data 0 -214748364
8 to
2147483647

--- DINT RO Possible ---

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
6006 --- Counter Log Status --- --- --- --- --- --- ---

00 Number of Entries 1 1 --- USINT RO Not pos-
sible

---

01 Counter Log Status*1 0000 hex 0000 to
000F hex

--- WORD RO Possible ---

*1. Aggregated counter log status data. Refer to Ch1 Counter Log Status on page 6-15 for details on counter log status.
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Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
6007 --- Counter Log Valid Data

Number
--- --- --- --- --- --- ---

00 Number of Entries 1 1 --- USINT RO Not pos-
sible

---

01 Counter Log Valid Data
Number

0 0 to 16 --- UINT RO Possible ---

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
6008 --- Ch1 Counter Log Data --- --- --- --- --- --- ---

00 Number of Entries 4 0 to 4 --- USINT RO Not pos-
sible

---

01 Ch1 Counter Log Data1 0 -214748364
8 to
2147483647

--- DINT RO Possible ---

02 Ch1 Counter Log Data2 0 -214748364
8 to
2147483647

--- DINT RO Possible ---

03 Ch1 Counter Log Data3 0 -214748364
8 to
2147483647

--- DINT RO Possible ---

04 Ch1 Counter Log Data4 0 -214748364
8 to
2147483647

--- DINT RO Possible ---

05 Ch1 Counter Log Data5 0 -214748364
8 to
2147483647

--- DINT RO Possible ---

06 Ch1 Counter Log Data6 0 -214748364
8 to
2147483647

--- DINT RO Possible ---

07 Ch1 Counter Log Data7 0 -214748364
8 to
2147483647

--- DINT RO Possible ---

08 Ch1 Counter Log Data8 0 -214748364
8 to
2147483647

--- DINT RO Possible ---

09 Ch1 Counter Log Data9 0 -214748364
8 to
2147483647

--- DINT RO Possible ---

10 Ch1 Counter Log Data10 0 -214748364
8 to
2147483647

--- DINT RO Possible ---

11 Ch1 Counter Log Data11 0 -214748364
8 to
2147483647

--- DINT RO Possible ---
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Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
6008 12 Ch1 Counter Log Data12 0 -214748364

8 to
2147483647

--- DINT RO Possible ---

13 Ch1 Counter Log Data13 0 -214748364
8 to
2147483647

--- DINT RO Possible ---

14 Ch1 Counter Log Data14 0 -214748364
8 to
2147483647

--- DINT RO Possible ---

15 Ch1 Counter Log Data15 0 -214748364
8 to
2147483647

--- DINT RO Possible ---

16 Ch1 Counter Log Data16 0 -214748364
8 to
2147483647

--- DINT RO Possible ---

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
6009 --- Pulse Period Measured

Value
--- --- --- --- --- --- ---

00 Number of Entries 2 2 --- USINT RO Not pos-
sible

---

01 Ch1 Pulse Period Meas-
ured Value

0 0 to
4294967295

100
ns

UDINT RO Possible ---

02 Ch2 Pulse Period Meas-
ured Value

0 0 to
4294967295

100
ns

UDINT RO Possible ---

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
600C --- Comparison Setting Sta-

tus
--- --- --- --- --- --- ---

00 Number of Entries 1 1 --- USINT RO Not pos-
sible

---

01 Comparison Setting Sta-
tus*1

0000 hex 0000 to
0007 hex

--- WORD RO Possible ---

*1. Aggregated comparison setting status data. Refer to Comparison Setting Status on page 6-16 for details on compari-
son setting status.
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Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
600D --- Output Pattern of Range

Comparison Read Data
--- --- --- --- --- --- ---

00 Number of Entries 2 2 --- USINT RO Not pos-
sible

---

01 Lower Limit Value of
Range Comparison Read
Data

0 -214748364
8 to
2147483647

--- DINT RO Possible ---

02 Upper Limit Value of
Range Comparison Read
Data

0 -214748364
8 to
2147483647

--- DINT RO Possible ---

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
600F --- Output Pattern of Range

Comparison Read Data
--- --- --- --- --- --- ---

00 Number of Entries 1 1 --- USINT RO Not pos-
sible

---

01 Output Pattern of Range
Comparison Read Data*1

0000 hex 0000 to
003F hex

--- WORD RO Possible ---

*1. Aggregated data for Output Pattern of Range Comparison Read Data. Refer to Output Pattern of Range Comparison
Read Data on page 6-21 for details on Output Pattern of Range Comparison Read Data.

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
6011 --- Target Value of Target

Comparison Read Data
--- --- --- --- --- --- ---

00 Number of Entries 1 1 --- USINT RO Not pos-
sible

---

01 Target Value of Target
Comparison Read Data

0 -214748364
8 to
2147483647

--- DINT RO Possible ---

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
6012 --- Advance Time of Target

Comparison Read Data
--- --- --- --- --- --- ---

00 Number of Entries 1 1 --- USINT RO Not pos-
sible

---

01 Advance Time of Target
Comparison Read Data

0 0 to 65535 µs UINT RO Possible ---
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Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
6013 --- Crossing Output Pattern

of Target Comparison
Read Data

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

00 Number of Entries 2 2 --- USINT RO Not pos-
sible

---

01 pCV Crossing Output Pat-
tern of Target Comparison
Read Data*1

0000 hex 0000 to
FFFF hex

--- WORD RO Possible ---

02 mCV Crossing Output
Pattern of Target Compari-
son Read Data*2

0000 hex 0000 to
FFFF hex

--- WORD RO Possible ---

*1. Aggregated data for pCV Crossing Output Pattern of Target Comparison Read Data. Refer to pCV Crossing Output
Pattern of Target Comparison Read Data on page 6-17 for details on pCV Crossing Output Pattern of Target Compari-
son Read Data.

*2. Aggregated data for mCV Crossing Output Pattern of Target Comparison Read Data. Refer to mCV Crossing Output
Pattern of Target Comparison Read Data on page 6-18 for details on mCV Crossing Output Pattern of Target Compari-
son Read Data.

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
6014 --- External Output Status --- --- --- --- --- --- ---

00 Number of Entries 1 1 --- USINT RO Not pos-
sible

---

01 External Output Status*1 0000 hex 0000 to
003F hex

--- WORD RO Possible ---

*1. Aggregated external output status data. Refer to External Output Status on page 6-23 for more information on external
output status.

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
6016 --- PWM Status --- --- --- --- --- --- ---

00 Number of Entries 1 1 --- USINT RO Not pos-
sible

---

01 PWM Status*1 0000 hex 0000 to
001F hex

--- WORD RO Possible ---

*1. Aggregated PWM Status data. Refer to External Output0 PWM Status on page 6-22 for more information on PWM sta-
tus.
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Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
6018 --- Time Stamp --- --- --- --- --- --- ---

00 Number of Entries 2 2 --- USINT RO Not pos-
sible

---

01 Ch1 Time Stamp 0 0000000000
000000 to
FFFFFFFFF
FFFFFFF
hex

--- ULINT RO Possible ---

02 Ch2 Time Stamp 0 0000000000
000000 to
FFFFFFFFF
FFFFFFF
hex

--- ULINT RO Possible ---

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
7000 --- Counter Operation Com-

mand
--- --- --- --- --- --- ---

00 Number of Entries 2 2 to 6 --- USINT RO Not pos-
sible

---

01 Ch1 Counter Operation
Command*1

0000 hex 0000 to
FFFF hex

--- WORD RW Possible N

02 Ch2 Counter Operation
Command*1

0000 hex 0000 to
FFFF hex

--- WORD RW Possible N

03 Ch3 Counter Operation
Command*1

0000 hex 0000 to
FFFF hex

--- WORD RW Possible N

04 Ch4 Counter Operation
Command*1

0000 hex 0000 to
FFFF hex

--- WORD RW Possible N

05 Ch5 Counter Operation
Command*1

0000 hex 0000 to
FFFF hex

--- WORD RW Possible N

06 Ch6 Counter Operation
Command*1

0000 hex 0000 to
FFFF hex

--- WORD RW Possible N

*1. Aggregated counter operation command data for Ch£. Refer to Ch£ Counter Operation Commands on page 6-23 for
details on counter operation command for Ch£.

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
7001 --- Counter Log Operation

Command
--- --- --- --- --- --- ---

00 Number of Entries 1 1 --- USINT RO Not pos-
sible

---

01 Ch1 Counter Log Opera-
tion Command*1

0000 hex 0000 to
0003 hex

--- WORD RW Possible N

*1. Aggregated Counter Log Operation Command data. Refer to Ch1 Counter Log Operation Commands on page 6-26 for
details on counter log operation command for Ch£.
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Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
7003 --- Preset Command Value --- --- --- --- --- --- ---

00 Number of Entries 2 2 to 6 --- USINT RO Not pos-
sible

---

01 Ch1 Preset Command
Value

0 -214748364
8 to
2147483647

--- DINT RW Possible N

02 Ch2 Preset Command
Value

0 -214748364
8 to
2147483647

--- DINT RW Possible N

03 Ch3 Preset Command
Value

0 -214748364
8 to
2147483647

--- DINT RW Possible N

04 Ch4 Preset Command
Value

0 -214748364
8 to
2147483647

--- DINT RW Possible N

05 Ch5 Preset Command
Value

0 -214748364
8 to
2147483647

--- DINT RW Possible N

06 Ch6 Preset Command
Value

0 -214748364
8 to
2147483647

--- DINT RW Possible N

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
7008 --- Pulse Period Measure-

ment Command
--- --- --- --- --- --- ---

00 Number of Entries 2 2 --- USINT RO Not pos-
sible

---

01 Ch1 Pulse Period Meas-
urement Command*1

0000 hex 0000 to
0003 hex

--- WORD RW Possible N

02 Ch2 Pulse Period Meas-
urement Command*1

0000 hex 0000 to
0003 hex

--- WORD RW Possible N

*1. Aggregated Pulse Period Measurement Command data for Ch£. Refer to Ch£ Pulse Period Measurement Com-
mands on page 6-26 for details on Pulse Period Measurement Command for Ch£.

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
700C --- Comparison Setting Com-

mand
--- --- --- --- --- --- ---

00 Number of Entries 1 1 --- USINT RO Not pos-
sible

---

01 Comparison Setting Com-
mand*1

0000 hex 0000 to
FFFF hex

--- WORD RW Possible N

*1. Aggregated comparison setting command data. Refer to Comparison Setting Commands on page 6-27 for details on
Comparison Setting Command.
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Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
700D --- Comparison Setting Data

Number
--- --- --- --- --- --- ---

00 Number of Entries 1 1 --- USINT RO Not pos-
sible

---

01 Comparison Setting Data
Number

0 0 to 31 --- UINT RW Possible N

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
700E --- Upper/Lower Limit Value

of Range Comparison
Write Data

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

00 Number of Entries 2 2 --- USINT RO Not pos-
sible

---

01 Lower Limit Value of
Range Comparison Write
Data

0 -214748364
8 to
2147483647

--- DINT RW Possible N

02 Upper Limit Value of
Range Comparison Write
Data

0 -214748364
8 to
2147483647

--- DINT RW Possible N

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
700F --- Output Pattern of Range

Comparison Write Data
--- --- --- --- --- --- ---

00 Number of Entries 1 1 --- USINT RO Not pos-
sible

---

01 Output Pattern of Range
Comparison Write Data*1

0000 hex 0000 to
003F hex

--- WORD RW Possible N

*1. Aggregated data for Output Pattern of Range Comparison Write Data. Refer to Output Pattern of Range Comparison
Write Data on page 6-33 for details on Output Pattern of Range Comparison Write Data.

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
7011 --- Target Value of Target

Comparison Write Data
--- --- --- --- --- --- ---

00 Number of Entries 1 1 --- USINT RO Not pos-
sible

---

01 Target Value of Target
Comparison Write Data

0 -214748364
8 to
2147483647

--- DINT RW Possible N
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Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
7012 --- Advance Time of Target

Comparison Write Data
--- --- --- --- --- --- ---

00 Number of Entries 1 1 --- USINT RO Not pos-
sible

---

01 Advance Time of Target
Comparison Write Data

0 0 to 65535 µs UINT RW Possible N

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
7013 --- Crossing Output Pattern

of Target Comparison
Write Data

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

00 Number of Entries 2 2 --- USINT RO Not pos-
sible

---

01 pCV Crossing Output Pat-
tern of Target Comparison
Write Data*1

0000 hex 0000 to
FFFF hex

--- WORD RW Possible N

02 mCV Crossing Output
Pattern of Target Compari-
son Write Data*2

0000 hex 0000 to
FFFF hex

--- WORD RW Possible N

*1. Aggregated data for pCV Crossing Output Pattern of Target Comparison Write Data. Refer to pCV Crossing Output
Pattern of Target Comparison Write Data on page 6-28 for details on pCV Crossing Output Pattern of Target Compari-
son Write Data.

*2. Aggregated data for mCV Crossing Output Pattern of Target Comparison Write Data. Refer to mCV Crossing Output
Pattern of Target Comparison Write Data on page 6-29 for details on mCV Crossing Output Pattern of Target Compari-
son Write Data.

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
7014 --- Comparison Setting Data

Enable
--- --- --- --- --- --- ---

00 Number of Entries 4 4 --- USINT RO Not pos-
sible

---

01 Ch1 Comparison Setting
Data Enable1*1

0000 hex 0000 to
FFFF hex

--- WORD RW Possible N

02 Ch2 Comparison Setting
Data Enable1*1

0000 hex 0000 to
FFFF hex

--- WORD RW Possible N

03 Ch1 Comparison Setting
Data Enable2*2

0000 hex 0000 to
FFFF hex

--- WORD RW Possible N

04 Ch2 Comparison Setting
Data Enable2*2

0000 hex 0000 to
FFFF hex

--- WORD RW Possible N

*1. Aggregated Ch£ Comparison Setting Data Enable1 data. Refer to Ch£ Comparison Setting Data Enable1 on page
6-34 for details on Ch£ Comparison Setting Data Enable1.

*2. Aggregated Ch£ Comparison Setting Data Enable2 data. Refer to Ch£ Comparison Setting Data Enable2 on page
6-35 for details on Ch£ Comparison Setting Data Enable2.
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Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
7016 --- Comparison Setting Data

Enable 6ch Mode
--- --- --- --- --- --- ---

00 Number of Entries 1 1 --- USINT RO Not pos-
sible

---

01 Comparison Setting Data
Enable 6ch Mode*1

0000 hex 0000 to
003F hex

--- WORD RW Possible N

*1. Aggregated Comparison Setting Data Enable data in 6ch mode. Refer to Comparison Setting Data Enable: 6ch Mode
on page 6-36 for details on Comparison Setting Data Enable 6ch mode.

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
7017 --- PWM Operation Com-

mand
--- --- --- --- --- --- ---

00 Number of Entries 1 1 --- USINT RO Not pos-
sible

---

01 External Output0 PWM
Operation Command*1

0000 hex 0000 to
000F hex

--- WORD RW Possible N

*1. Aggregated external output0 PWM operation command data. Refer to External Output0 PWM Operation Command on
page 6-37 for more information on external output0 PWM operation command.

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
7018 --- PWM Frequency Setting --- --- --- --- --- --- ---

00 Number of Entries 1 1 --- USINT RO Not pos-
sible

---

01 External Output0 PWM
Frequency Setting

0 0 to 65535 --- UINT RW Possible N

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
7019 --- PWM Duty Setting --- --- --- --- --- --- ---

00 Number of Entries 1 1 --- USINT RO Not pos-
sible

---

01 External Output0 PWM
Duty Setting

0 0 to 1000 --- UINT RW Possible N
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Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
701A --- External Output Force

ON/OFF Command
--- --- --- --- --- --- ---

00 Number of Entries 1 1 --- USINT RO Not pos-
sible

---

01 External Output Force
ON/OFF Command*1

0000 hex 0000 to
FFFF hex

--- WORD RW Possible N

*1. Aggregated external output force ON/OFF command data. Refer to External Output Force ON/OFF Operation Com-
mand on page 6-25 for more information on external output force ON/OFF command.

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
701B --- Output Pattern Counter

Reset/Preset of Target
Comparison

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

00 Number of Entries 2 2 --- USINT RO Not pos-
sible

---

01 Output Pattern at Ch1
Counter Reset/Preset of
Target Comparison*1

0000 hex 0000 to
FFFF hex

--- WORD RW Possible N

02 Output Pattern at Ch2
Counter Reset/Preset of
Target Comparison

0000 hex 0000 to
FFFF hex

--- WORD RW Possible N

*1. Aggregated Ch£ Counter Reset/Preset of Target Comparison Output Pattern data. Refer to Ch£ Counter Reset/
Preset of Target Comparison Output Pattern on page 6-31 for details of the Ch£ Counter Reset/Preset of Target Com-
parison Output Pattern.
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A-3-4 Other Objects
This section lists other objects.

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
5000 --- Mode Setting --- --- --- --- --- --- ---

00 Number of Entries 3 3 --- USINT RO Not pos-
sible

---

01 Counter Mode 0 0/1 --- USINT RW Not pos-
sible

Y

02 Comparison Function
Mode

0 0/1 --- USINT RW Not pos-
sible

Y

03 Counter Log Mode 0 0/1 --- USINT RW Not pos-
sible

Y

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
5001 --- Counter Type --- --- --- --- --- --- ---

00 Number of Entries 2 2 to 6 --- USINT RO Not pos-
sible

---

01 Ch1 Counter Type 0 0/1 --- USINT RW Not pos-
sible

Y

02 Ch2 Counter Type 0 0/1 --- USINT RW Not pos-
sible

Y

03 Ch3 Counter Type 0 0/1 --- USINT RW Not pos-
sible

Y

04 Ch4 Counter Type 0 0/1 --- USINT RW Not pos-
sible

Y

05 Ch5 Counter Type 0 0/1 --- USINT RW Not pos-
sible

Y

06 Ch6 Counter Type 0 0/1 --- USINT RW Not pos-
sible

Y
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Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
5002 --- Maximum Counter Value --- --- --- --- --- --- ---

00 Number of Entries 2 2 to 6 --- USINT RO Not pos-
sible

---

01 Ch1 Maximum Counter
Value

2147483
647

1 to
2147483647

--- DINT RW Not pos-
sible

Y

02 Ch2 Maximum Counter
Value

2147483
647

1 to
2147483647

--- DINT RW Not pos-
sible

Y

03 Ch3 Maximum Counter
Value

2147483
647

1 to
2147483647

--- DINT RW Not pos-
sible

Y

04 Ch4 Maximum Counter
Value

2147483
647

1 to
2147483647

--- DINT RW Not pos-
sible

Y

05 Ch5 Maximum Counter
Value

2147483
647

1 to
2147483647

--- DINT RW Not pos-
sible

Y

06 Ch6 Maximum Counter
Value

2147483
647

1 to
2147483647

--- DINT RW Not pos-
sible

Y

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
5003 --- Minimum Counter Value --- --- --- --- --- --- ---

00 Number of Entries 2 2 to 6 --- USINT RO Not pos-
sible

---

01 Ch1 Minimum Counter
Value

-214748
3648

-214748364
8 to 0

--- DINT RW Not pos-
sible

Y

02 Ch2 Minimum Counter
Value

-214748
3648

-214748364
8 to 0

--- DINT RW Not pos-
sible

Y

03 Ch3 Minimum Counter
Value

-214748
3648

-214748364
8 to 0

--- DINT RW Not pos-
sible

Y

04 Ch4 Minimum Counter
Value

-214748
3648

-214748364
8 to 0

--- DINT RW Not pos-
sible

Y

05 Ch5 Minimum Counter
Value

-214748
3648

-214748364
8 to 0

--- DINT RW Not pos-
sible

Y

06 Ch6 Minimum Counter
Value

-214748
3648

-214748364
8 to 0

--- DINT RW Not pos-
sible

Y

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
5004 --- Pulse Input Method --- --- --- --- --- --- ---

00 Number of Entries 2 2 --- USINT RO Not pos-
sible

---

01 Ch1 Pulse Input Method 2 0/1/2/3/4 --- USINT RW Not pos-
sible

Y

02 Ch2 Pulse Input Method 2 0/1/2/3/4 --- USINT RW Not pos-
sible

Y
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Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
5005 --- Count Direction --- --- --- --- --- --- ---

00 Number of Entries 2 2 --- USINT RO Not pos-
sible

---

01 Ch1 Count Direction 2 0/1 --- USINT RW Not pos-
sible

Y

02 Ch2 Count Direction 2 0/1 --- USINT RW Not pos-
sible

Y

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
5006 --- Time Window --- --- --- --- --- --- ---

00 Number of Entries 2 2 to 6 --- USINT RO Not pos-
sible

---

01 Ch1 Time Window 0 0 to 65535 ms UINT RW Not pos-
sible

Y

02 Ch2 Time Window 0 0 to 65535 ms UINT RW Not pos-
sible

Y

03 Ch3 Time Window 0 0 to 65535 ms UINT RW Not pos-
sible

Y

04 Ch4 Time Window 0 0 to 65535 ms UINT RW Not pos-
sible

Y

05 Ch5 Time Window 0 0 to 65535 ms UINT RW Not pos-
sible

Y

06 Ch6 Time Window 0 0 to 65535 ms UINT RW Not pos-
sible

Y

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
5007 --- Counter Noise Filter --- --- --- --- --- --- ---

00 Number of Entries 3 3 --- USINT RO Not pos-
sible

---

01 Ch1 Counter Noise Filter 4 --- ENUM RW Not pos-
sible

Y

02 Ch2 Counter Noise Filter 4 0/1/2/3/
4/5/6/7/
8/9/10/11/12

--- UINT RW Not pos-
sible

Y

03 Counter Noise Filter
(6ch Mode)

1 0/1/2/3/
4/5/6/7/
8/9

--- UINT RW Not pos-
sible

Y
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Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
5008 --- Ch1 External Input Func-

tion Selection
--- --- --- --- --- --- ---

00 Number of Entries 36 36 --- USINT RO Not pos-
sible

---

01 Ch1 External Input0 Gate
control Enable/Disable
Setting

0 0/1/2 --- UINT RW Not pos-
sible

Y

02 Ch1 External Input0 Reset
Execution Conditions Set-
ting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

03 Ch1 External Input0 Pre-
set Execution Conditions
Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

04 Ch1 External Input0
Latch1 Execution Condi-
tions Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

05 Ch1 External Input0
Latch2 Execution Condi-
tions Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

06 Ch1 External Input0
Counter Log Enable Set-
ting

0 0/1/2 --- UINT RW Not pos-
sible

Y

07 Ch1 External Input1 Gate
control Enable/Disable
Setting

0 0/1/2 --- UINT RW Not pos-
sible

Y

08 Ch1 External Input1 Reset
Execution Conditions Set-
ting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

09 Ch1 External Input1 Pre-
set Execution Conditions
Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

0A Ch1 External Input1
Latch1 Execution Condi-
tions Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

0B Ch1 External Input1
Latch2 Execution Condi-
tions Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

0C Ch1 External Input1
Counter Log Enable Set-
ting

0 0/1/2 --- UINT RW Not pos-
sible

Y
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Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
5008 0D Ch1 External Input2 Gate

control Enable/Disable
Setting

0 0/1/2 --- UINT RW Not pos-
sible

Y

0E Ch1 External Input2 Reset
Execution Conditions Set-
ting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

0F Ch1 External Input2 Pre-
set Execution Conditions
Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

10 Ch1 External Input2
Latch1 Execution Condi-
tions Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

11 Ch1 External Input2
Latch2 Execution Condi-
tions Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

12 Ch1 External Input2
Counter Log Enable Set-
ting

0 0/1/2 --- UINT RW Not pos-
sible

Y

13 Ch1 External Input3 Gate
control Enable/Disable
Setting

0 0/1/2 --- UINT RW Not pos-
sible

Y

14 Ch1 External Input3 Reset
Execution Conditions Set-
ting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

15 Ch1 External Input3 Pre-
set Execution Conditions
Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

16 Ch1 External Input3
Latch1 Execution Condi-
tions Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

17 Ch1 External Input3
Latch2 Execution Condi-
tions Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

18 Ch1 External Input3
Counter Log Enable Set-
ting

0 0/1/2 --- UINT RW Not pos-
sible

Y
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Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
5008 19 Ch1 External Input4 Gate

control Enable/Disable
Setting

0 0/1/2 --- UINT RW Not pos-
sible

Y

1A Ch1 External Input4 Reset
Execution Conditions Set-
ting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

1B Ch1 External Input4 Pre-
set Execution Conditions
Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

1C Ch1 External Input4
Latch1 Execution Condi-
tions Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

1D Ch1 External Input4
Latch2 Execution Condi-
tions Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

1E Ch1 External Input4
Counter Log Enable Set-
ting

0 0/1/2 --- UINT RW Not pos-
sible

Y

1F Ch1 External Input5 Gate
control Enable/Disable
Setting

0 0/1/2 --- UINT RW Not pos-
sible

Y

20 Ch1 External Input5 Reset
Execution Conditions Set-
ting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

21 Ch1 External Input5 Pre-
set Execution Conditions
Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

22 Ch1 External Input5
Latch1 Execution Condi-
tions Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

23 Ch1 External Input5
Latch2 Execution Condi-
tions Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

24 Ch1 External Input5
Counter Log Enable Set-
ting

0 0/1/2 --- UINT RW Not pos-
sible

Y

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
5009 --- Ch2 External Input Func-

tion Selection
--- --- --- --- --- --- ---

00 Number of Entries 30 30 --- USINT RO Not pos-
sible

---

01 Ch2 External Input0 Gate
control Enable/Disable
Setting

0 0/1/2 --- UINT RW Not pos-
sible

Y
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Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
5009 02 Ch2 External Input0 Reset

Execution Conditions Set-
ting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

03 Ch2 External Input0 Pre-
set Execution Conditions
Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

04 Ch2 External Input0
Latch1 Execution Condi-
tions Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

05 Ch2 External Input0
Latch2 Execution Condi-
tions Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

06 Ch2 External Input1 Gate
control Enable/Disable
Setting

0 0/1/2 --- UINT RW Not pos-
sible

Y

07 Ch2 External Input1 Reset
Execution Conditions Set-
ting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

08 Ch2 External Input1 Pre-
set Execution Conditions
Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

09 Ch2 External Input1
Latch1 Execution Condi-
tions Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

0A Ch2 External Input1
Latch2 Execution Condi-
tions Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

0B Ch2 External Input2 Gate
control Enable/Disable
Setting

0 0/1/2 --- UINT RW Not pos-
sible

Y

0C Ch2 External Input2 Reset
Execution Conditions Set-
ting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

0D Ch2 External Input2 Pre-
set Execution Conditions
Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

0E Ch2 External Input2
Latch1 Execution Condi-
tions Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

0F Ch2 External Input2
Latch2 Execution Condi-
tions Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

10 Ch2 External Input3 Gate
control Enable/Disable
Setting

0 0/1/2 --- UINT RW Not pos-
sible

Y

11 Ch2 External Input3 Reset
Execution Conditions Set-
ting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y
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Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
5009 12 Ch2 External Input3 Pre-

set Execution Conditions
Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

13 Ch2 External Input3
Latch1 Execution Condi-
tions Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

14 Ch2 External Input3
Latch2 Execution Condi-
tions Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

15 Ch2 External Input4 Gate
control Enable/Disable
Setting

0 0/1/2 --- UINT RW Not pos-
sible

Y

16 Ch2 External Input4 Reset
Execution Conditions Set-
ting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

17 Ch2 External Input4 Pre-
set Execution Conditions
Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

18 Ch2 External Input4
Latch1 Execution Condi-
tions Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

19 Ch2 External Input4
Latch2 Execution Condi-
tions Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

1A Ch2 External Input5 Gate
control Enable/Disable
Setting

0 0/1/2 --- UINT RW Not pos-
sible

Y

1B Ch2 External Input5 Reset
Execution Conditions Set-
ting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

1C Ch2 External Input5 Pre-
set Execution Conditions
Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

1D Ch2 External Input5
Latch1 Execution Condi-
tions Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y

1E Ch2 External Input5
Latch2 Execution Condi-
tions Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

Y
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Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
500A --- Ch3-6 External Input

Function Selection
--- --- --- --- --- --- ---

00 Number of Entries 12 12 --- USINT RO Not pos-
sible

---

01 Ch3 External Input2 Reset
Execution Conditions Set-
ting

0 0/1/2/3 --- UINT RW Not pos-
sible

---

02 Ch3 External Input2 Pre-
set Execution Conditions
Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

---

03 Ch3 External Input2
Latch1 Execution Condi-
tions Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

---

04 Ch4 External Input3 Reset
Execution Conditions Set-
ting

0 0/1/2/3 --- UINT RW Not pos-
sible

---

05 Ch4 External Input3 Pre-
set Execution Conditions
Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

---

06 Ch4 External Input3
Latch1 Execution Condi-
tions Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

---

07 Ch5 External Input4 Reset
Execution Conditions Set-
ting

0 0/1/2/3 --- UINT RW Not pos-
sible

---

08 Ch5 External Input4 Pre-
set Execution Conditions
Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

---

09 Ch5 External Input4
Latch1 Execution Condi-
tions Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

---

0A Ch6 External Input5 Reset
Execution Conditions Set-
ting

0 0/1/2/3 --- UINT RW Not pos-
sible

---

0B Ch6 External Input5 Pre-
set Execution Conditions
Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

---

0C Ch6 External Input5
Latch1 Execution Condi-
tions Setting

0 0/1/2/3 --- UINT RW Not pos-
sible

---
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Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
500B --- Edge Detection Method --- --- --- --- --- --- ---

00 Number of Entries 2 2 --- USINT RO Not pos-
sible

---

01 Ch1 Edge Detection Meth-
od

0 0 to 3 --- UINT RW Not pos-
sible

---

02 Ch2 Edge Detection Meth-
od

0 0 to 3 --- UINT RW Not pos-
sible

---

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
500E --- External Input Noise Filter --- --- --- --- --- --- ---

00 Number of Entries 1 1 --- USINT RO Not pos-
sible

---

01 External Input Noise Filter 0 0/1/2/3/4/5/6
/7/8

--- USINT RW Not pos-
sible

---

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
5010 --- Advance Time Range Set-

ting
--- --- --- --- --- --- ---

00 Number of Entries 1 1 --- USINT RO Not pos-
sible

---

01 Advance Time Range Set-
ting

0 0/1/2/3/4/5/6
/
7/8/9/10/11/
12

--- USINT RW Not pos-
sible

---
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Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
5011 --- Target Comparison Data

Initial Target Value
--- --- --- --- --- --- ---

00 Number of Entries 8 8 --- USINT RO Not pos-
sible

---

01 Ch1 Target Comparison
Data0 Initial Target Value

0 -214748364
8 to
2147483647

--- DINT RW Not pos-
sible

---

02 Ch1 Target Comparison
Data1 Initial Target Value

0 -214748364
8 to
2147483647

--- DINT RW Not pos-
sible

---

03 Ch1 Target Comparison
Data2 Initial Target Value

0 -214748364
8 to
2147483647

--- DINT RW Not pos-
sible

---

04 Ch1 Target Comparison
Data3 Initial Target Value

0 -214748364
8 to
2147483647

--- DINT RW Not pos-
sible

---

05 Ch2 Target Comparison
Data0 Initial Target Value

0 -214748364
8 to
2147483647

--- DINT RW Not pos-
sible

---

06 Ch2 Target Comparison
Data1 Initial Target Value

0 -214748364
8 to
2147483647

--- DINT RW Not pos-
sible

---

07 Ch2 Target Comparison
Data2 Initial Target Value

0 -214748364
8 to
2147483647

--- DINT RW Not pos-
sible

---

08 Ch2 Target Comparison
Data3 Initial Target Value

0 -214748364
8 to
2147483647

--- DINT RW Not pos-
sible

---
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Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
5012 --- Target Comparison Data

Initial Advance Time
--- --- --- --- --- --- ---

00 Number of Entries 8 8 --- USINT RO Not pos-
sible

---

01 Ch1 Target Comparison
Data0 Initial Advance
Time

0 0 to 65535 µs DINT RW Not pos-
sible

---

02 Ch1 Target Comparison
Data1 Initial Advance
Time

0 0 to 65535 µs DINT RW Not pos-
sible

---

03 Ch1 Target Comparison
Data2 Initial Advance
Time

0 0 to 65535 µs DINT RW Not pos-
sible

---

04 Ch1 Target Comparison
Data3 Initial Advance
Time

0 0 to 65535 µs DINT RW Not pos-
sible

---

05 Ch2 Target Comparison
Data0 Initial Advance
Time

0 0 to 65535 µs DINT RW Not pos-
sible

---

06 Ch2 Target Comparison
Data1 Initial Advance
Time

0 0 to 65535 µs DINT RW Not pos-
sible

---

07 Ch2 Target Comparison
Data2 Initial Advance
Time

0 0 to 65535 µs DINT RW Not pos-
sible

---

08 Ch2 Target Comparison
Data3 Initial Advance
Time

0 0 to 65535 µs DINT RW Not pos-
sible

---
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Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
5013 --- Target Comparison Data

Initial Output Pattern
--- --- --- --- --- --- ---

00 Number of Entries 16 16 --- USINT RO Not pos-
sible

---

01 Ch1 Target Comparison
Data0 Initial pCV Output
Pattern

0000 hex 0000 to
FFFF hex

--- WORD RW Not pos-
sible

---

02 Ch1 Target Comparison
Data1 Initial pCV Output
Pattern

0000 hex 0000 to
FFFF hex

--- WORD RW Not pos-
sible

---

03 Ch1 Target Comparison
Data2 Initial pCV Output
Pattern

0000 hex 0000 to
FFFF hex

--- WORD RW Not pos-
sible

---

04 Ch1 Target Comparison
Data3 Initial pCV Output
Pattern

0000 hex 0000 to
FFFF hex

--- WORD RW Not pos-
sible

---

05 Ch2 Target Comparison
Data0 Initial pCV Output
Pattern

0000 hex 0000 to
FFFF hex

--- WORD RW Not pos-
sible

---

06 Ch2 Target Comparison
Data1 Initial pCV Output
Pattern

0000 hex 0000 to
FFFF hex

--- WORD RW Not pos-
sible

---

07 Ch2 Target Comparison
Data2 Initial pCV Output
Pattern

0000 hex 0000 to
FFFF hex

--- WORD RW Not pos-
sible

---

08 Ch2 Target Comparison
Data3 Initial pCV Output
Pattern

0000 hex 0000 to
FFFF hex

--- WORD RW Not pos-
sible

---

09 Ch1 Target Comparison
Data0 Initial mCV Output
Pattern

0000 hex 0000 to
FFFF hex

--- WORD RW Not pos-
sible

---

0A Ch1 Target Comparison
Data1 Initial mCV Output
Pattern

0000 hex 0000 to
FFFF hex

--- WORD RW Not pos-
sible

---

0B Ch1 Target Comparison
Data2 Initial mCV Output
Pattern

0000 hex 0000 to
FFFF hex

--- WORD RW Not pos-
sible

---

0C Ch1 Target Comparison
Data3 Initial mCV Output
Pattern

0000 hex 0000 to
FFFF hex

--- WORD RW Not pos-
sible

---

0D Ch2 Target Comparison
Data0 Initial mCV Output
Pattern

0000 hex 0000 to
FFFF hex

--- WORD RW Not pos-
sible

---

0E Ch2 Target Comparison
Data1 Initial mCV Output
Pattern

0000 hex 0000 to
FFFF hex

--- WORD RW Not pos-
sible

---

0F Ch2 Target Comparison
Data2 Initial mCV Output
Pattern

0000 hex 0000 to
FFFF hex

--- WORD RW Not pos-
sible

---
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Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
5013 10 Ch2 Target Comparison

Data3 Initial mCV Output
Pattern

0000 hex 0000 to
FFFF hex

--- WORD RW Not pos-
sible

---

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
5014 --- Hysteresis Data for Range

Comparison Mode
--- --- --- --- --- --- ---

00 Number of Entries 2 2 --- USINT RO Not pos-
sible

---

01 Ch1 Hysteresis Data for
Range Comparison Mode

0 0 to 255 --- USINT RW Not pos-
sible

---

02 Ch2 Hysteresis Data for
Range Comparison Mode

0 0 to 255 --- USINT RW Not pos-
sible

---

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
5015 --- External Output Inter-

Channel Logical Setting
for Range Comparison
Mode

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

00 Number of Entries 6 6 --- USINT RO Not pos-
sible

---

01 External Output0 Inter-
Channel Logical Setting
for Range Comparison
Mode

0 0/1 --- USINT RW Not pos-
sible

---

02 External Output1 Inter-
Channel Logical Setting
for Range Comparison
Mode

0 0/1 --- USINT RW Not pos-
sible

---

03 External Output2 Inter-
Channel Logical Setting
for Range Comparison
Mode

0 0/1 --- USINT RW Not pos-
sible

---

04 External Output3 Inter-
Channel Logical Setting
for Range Comparison
Mode

0 0/1 --- USINT RW Not pos-
sible

---

05 External Output4 Inter-
Channel Logical Setting
for Range Comparison
Mode

0 0/1 --- USINT RW Not pos-
sible

---

06 External Output5 Inter-
Channel Logical Setting
for Range Comparison
Mode

0 0/1 --- USINT RW Not pos-
sible

---
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Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
5016 --- Output Delay Function Ex-

ternal Output Pulse ON-
Delay Time

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

00 Number of Entries 2 2 --- USINT RO Not pos-
sible

---

01 External Output0 Pulse
ON-Delay Time

0 0 to 50 ms USINT RW Not pos-
sible

---

02 External Output1 Pulse
ON-Delay Time

0 0 to 50 ms USINT RW Not pos-
sible

---

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
5017 --- Output Delay Function Ex-

ternal Output Pulse ON-
Delay Time

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

00 Number of Entries 2 2 --- USINT RO Not pos-
sible

---

01 External Output0 Pulse
Duration Time

0 0 to 50 ms USINT RW Not pos-
sible

---

02 External Output1 Pulse
Duration Time

0 0 to 50 ms USINT RW Not pos-
sible

---

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
5018 --- External Output Function

Setting
--- --- --- --- --- --- ---

00 Number of Entries 1 1 --- USINT RO Not pos-
sible

---

01 External Output0 Function
Setting

0 0/1 --- USINT RW Not pos-
sible

---

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
5019 --- External Output Function

Setting
--- --- --- --- --- --- ---

00 Number of Entries 1 1 --- USINT RO Not pos-
sible

---

01 External Output0 PWM
Unit Setting

0 0/1 --- USINT RW Not pos-
sible

---

Appendices

A-58 NX-series High-speed Counter Units User’s Manual (W647-E1)



Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
501A --- External Output Load Re-

jection Output Setting
--- --- --- --- --- --- ---

00 Number of Entries 6 6 --- USINT RO Not pos-
sible

---

01 External Output0 Load
Rejection Output Setting

0 0/1 --- USINT RW Not pos-
sible

---

02 External Output1 Load
Rejection Output Setting

0 0/1 --- USINT RW Not pos-
sible

---

03 External Output2 Load
Rejection Output Setting

0 0/1 --- USINT RW Not pos-
sible

---

04 External Output3 Load
Rejection Output Setting

0 0/1 --- USINT RW Not pos-
sible

---

05 External Output4 Load
Rejection Output Setting

0 0/1 --- USINT RW Not pos-
sible

---

06 External Output5 Load
Rejection Output Setting

0 0/1 --- USINT RW Not pos-
sible

---

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
501B --- Counter Log Cycle Time

Setting
--- --- --- --- --- --- ---

00 Number of Entries 1 1 --- USINT RO Not pos-
sible

---

01 Ch1 Counter Log Cycle
Time Setting

1000 1 to 65535 µs USINT RW Not pos-
sible

---

Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
501C --- Range Comparison Data0

Initial Value
--- --- --- --- --- --- ---

00 Number of Entries 16 16 --- USINT RO Not pos-
sible

---

01 Ch1 Range Comparison
Data0 Initial Lower Limit
Value

0 -214748364
8 to
2147483647

--- DINT RW Not pos-
sible

---

02 Ch1 Range Comparison
Data0 Initial Upper Limit
Value

0 -214748364
8 to
2147483647

--- DINT RW Not pos-
sible

---

03 Ch1 Range Comparison
Data0 Initial Output Pat-
tern

0 0000 to
003F hex

--- WORD RW Not pos-
sible

---
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Index
(hex)

Subindex
(hex) Object name Default

value Data range Unit Data
type

Ac-
ces
s

I/O allo-
cation

Data
attrib-

ute
501C 04 Ch2 Range Comparison

Data0 Initial Lower Limit
Value

0 -214748364
8 to
2147483647

--- DINT RW Not pos-
sible

---

05 Ch2 Range Comparison
Data0 Initial Upper Limit
Value

0 -214748364
8 to
2147483647

--- DINT RW Not pos-
sible

---

06 Ch2 Range Comparison
Data0 Initial Output Pat-
tern

0 0000 to
003F hex

--- WORD RW Not pos-
sible

---

07 Ch3 Range Comparison
Data0 Initial Lower Limit
Value

0 -214748364
8 to
2147483647

--- DINT RW Not pos-
sible

---

08 Ch3 Range Comparison
Data0 Initial Upper Limit
Value

0 -214748364
8 to
2147483647

--- DINT RW Not pos-
sible

---

09 Ch4 Range Comparison
Data0 Initial Lower Limit
Value

0 -214748364
8 to
2147483647

--- DINT RW Not pos-
sible

---

0A Ch4 Range Comparison
Data0 Initial Upper Limit
Value

0 -214748364
8 to
2147483647

--- DINT RW Not pos-
sible

---

0B Ch5 Range Comparison
Data0 Initial Lower Limit
Value

0 -214748364
8 to
2147483647

--- DINT RW Not pos-
sible

---

0C Ch5 Range Comparison
Data0 Initial Upper Limit
Value

0 -214748364
8 to
2147483647

--- DINT RW Not pos-
sible

---

0D Ch6 Range Comparison
Data0 Initial Lower Limit
Value

0 -214748364
8 to
2147483647

--- DINT RW Not pos-
sible

---

0E Ch6 Range Comparison
Data0 Initial Upper Limit
Value

0 -214748364
8 to
2147483647

--- DINT RW Not pos-
sible

---
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A-4 Sample Programming
This section describes the sample programming for the High-speed Counter Unit.

A-4-1 Counter Log Data Read
This section describes a program which allocates counter log data1 to 4 as I/O data, uses latch log
mode to read saved counter log data, and copies the array specification 128 items to the Unit internal
buffer (ARRAY[0..127] OF DINT).

Unit Operation Settings
Unit operation settings set by program for the High-speed Counter Unit are shown below. For items
not listed in the table, use the default value.

Setting Set value Meaning of setting
Counter Log Mode 0 Latch Log Mode*1

*1. The counter log mode is latch log mode, but data copying is possible with a similar program in cyclic log
mode as well.

I/O Map
The following table shows the settings of variables that are assigned to the I/O Map in Sysmac Studio.

I/O port name Variable name Description Data type Variable type
Ch1 Counter Log Enable N1_Ch1_Coun-

ter_Log_Enable
Counter log enable. BOOL Global variable

Ch1 Counter Log Read
Execution

N1_Ch1_Coun-
ter_Log_Read_Execution

Counter log read execu-
tion.

BOOL Global variable

Ch1 Counter Log Enabled
Flag

N1_Ch1_Coun-
ter_Log_Enabled_Flag

Counter log enabled flag. BOOL Global variable

Ch1 Counter Log Buffer
Full

N1_Ch1_Coun-
ter_Log_Buffer_Full

Counter log buffer full. BOOL Global variable

Ch1 Counter Log Data
Available Flag

N1_Ch1_Coun-
ter_Log_Data_Availa-
ble_Flag

Counter log data availa-
ble flag.

BOOL Global variable

Ch1 Counter Log Read
Completed Flag

N1_Ch1_Coun-
ter_Log_Read_Complet-
ed_Flag

Counter log read com-
pleted flag.

BOOL Global variable

Ch1 Counter Log Valid
data number

N1_Ch1_Coun-
ter_Log_Valid_Da-
ta_Number

Ch1 counter log read da-
ta valid data number.

UINT Global variable

Ch1 Counter Log Data1 N1_Ch1_Coun-
ter_Log_Data1

Ch1 counter log data1. DINT Global variable

Ch1 Counter Log Data2 N1_Ch1_Coun-
ter_Log_Data2

Ch1 counter log data2. DINT Global variable

Ch1 Counter Log Data3 N1_Ch1_Coun-
ter_Log_Data3

Ch1 counter log data3. DINT Global variable
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I/O port name Variable name Description Data type Variable type
Ch1 Counter Log Data4 N1_Ch1_Coun-

ter_Log_Data4
Ch1 counter log data4. DINT Global variable

Variable Table
External variables and internal variables that are used in the programming are given below.

 External Variables
Use the following global variable table as external variables.

Variable name Data type
Default
value

AT
spec-
ifica-
tion

Re-
tain

Con-
stant

Network
Publish

Description

N1_Ch1_Coun-
ter_Log_Enable

BOOL FALSE --- --- --- Do not
publish.

Counter log enable.

N1_Ch1_Coun-
ter_Log_Read_Execu-
tion

BOOL False --- --- --- Do not
publish.

Counter log read exe-
cution.

N1_Ch1_Coun-
ter_Log_Enabled_Flag

BOOL False --- --- --- Do not
publish.

Counter log enabled
flag.

N1_Ch1_Coun-
ter_Log_Buffer_Full

BOOL False --- --- --- Do not
publish.

Counter log buffer full.

N1_Ch1_Coun-
ter_Log_Data_Availa-
ble_Flag

BOOL False --- --- --- Do not
publish.

Counter log data avail-
able flag.

N1_Ch1_Coun-
ter_Log_Read_Com-
pleted_Flag

BOOL False --- --- --- Do not
publish.

Counter log read com-
pleted flag.

N1_Ch1_Coun-
ter_Log_Valid_Da-
ta_Number

UINT False --- --- --- Do not
publish.

Ch1 counter log read
data valid data number.

N1_Ch1_Coun-
ter_Log_Data1

DINT 0 --- --- --- Do not
publish.

Ch1 counter log data1.

N1_Ch1_Coun-
ter_Log_Data2

DINT 0 --- --- --- Do not
publish.

Ch1 counter log data2.

N1_Ch1_Coun-
ter_Log_Data3

DINT 0 --- --- --- Do not
publish.

Ch1 counter log data3.

N1_Ch1_Coun-
ter_Log_Data4

DINT 0 --- --- --- Do not
publish.

Ch1 counter log data4.

 Internal Variables

Variable name Data type
Default val-

ue

AT
speci-
fica-
tion

Retain
Con-
stant

Description

Stage UINT 0 --- --- --- Internal status of program.
CounterLogBuffer AR-

RAY[0..127]

OF DINT *1

--- --- --- --- Unit internal buffer storing
counter log.
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Variable name Data type
Default val-

ue

AT
speci-
fica-
tion

Retain
Con-
stant

Description

Index UINT 0 --- --- --- Offset position of next
counter log.

TotalLogCount UDINT 0 --- --- --- Total number of read logs.
ErrorCode WORD 16#0000 --- --- --- Error code.
ErrorClearFlag BOOL False --- --- --- Error reset flag.

i *2 INT 0 --- --- --- Loop counter.

*1. The size of the Unit internal buffer can be changed. Note that when changed, part of the program must be cor-
rected.

*2. These are variables used only in the ST Program.
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Ladder Programming

N1_Ch1_Counter_Log_Enabled_Flag

P_First_Run

N1_Ch1_Counter_Log_Read_Completed_Flag

Stage

UINT#1

N1_Ch1_Counter_Log_Enabled_Flag

=
EN

In1

In2

=
EN

In1

In2

EN

In1

In2

Stage

UINT#0

UINT#1

N1_Ch1_Counter_Log_Valid_Data_Number

>=

N1_Ch1_Counter_Log_Data1 CounterLogBuffer[Index]

TotalLogCount TotalLogCount

N1_Ch1_Counter_Log_Valid_Data_Number

N1_Ch1_Counter_Log_Read_Execution

UINT#0

UINT#128

Index Index

>=
EN

In1

In2

EN

In

ENO

OutUINT#99 Stage

MOVE

EN

In

ENO

Out

MOVE

EN

In

ENO

Out

MOVE

EN

In

ENO

Out

MOVE

EN

In

ENO

Out

MOVE

UINT#1 Stage

EN

In

ENO

Out

MOVE

UINT#0 Stage

WORD#16#0001 ErrorCode

Index Index

Inc
EN

InOut

ENO

InOut

N1_Ch1_Counter_Log_Enable

N1_Ch1_Counter_Log_Read_ExecutionN1_Ch1_Counter_Log_Data_Available_Flag

S

R

S

N1_Ch1_Counter_Log_Buffer_Full

N1_Ch1_Counter_Log_Buffer_Full

EN

In1

In2UINT#2

N1_Ch1_Counter_Log_Valid_Data_Number

>=

N1_Ch1_Counter_Log_Data2 CounterLogBuffer[Index]

UINT#0

UINT#128

Index Index

>=
EN

In1

In2

EN

In

ENO

Out

MOVE

EN

In1

In2

ENO
MOVE

EN

In

ENO

Out

MOVE

Index Index

Inc
EN

InOut

ENO

InOut

EN

In1

In2UINT#3

N1_Ch1_Counter_Log_Valid_Data_Number

>=

N1_Ch1_Counter_Log_Data3 CounterLogBuffer[Index]

UINT#0

UINT#128

Index Index

>=
EN

In1

In2

EN

In

ENO

Out

MOVE

EN

In

ENO

Out

MOVE

Index Index

Inc
EN

InOut

ENO

InOut

EN

In1

In2UINT#4

N1_Ch1_Counter_Log_Valid_Data_Number

>=

N1_Ch1_Counter_Log_Data4 CounterLogBuffer[Index]

UINT#0

UINT#128

Index Index

>=
EN

In1

In2

EN

In

ENO

Out

MOVE

EN

In

ENO

Out

MOVE

Index Index

Inc
EN

InOut

ENO

InOut
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EN

In

ENO

Out

MOVE

EN

In

ENO

Out

MOVE

EN

In

ENO

Out

MOVE

N1_Ch1_Counter_Log_Enabled_Flag
N1_Ch1_Counter_Log_Enable

=
EN

In1

In2

Stage

UINT#99

R

R S

ErrorClearFlag ErrorClearFlag N1_Ch1_Counter_Log_Enable

UINT#0 Index

UINT#0 TotalLogCount

UINT#0 Stage

ST

// Initializing Variables
IF ( P_First_Run = TRUE ) THEN
    N1_Ch1_Counter_Log_Enable := TRUE;    // Ch1 Counter Log Enabled Flag
END_IF;

// Counter Log Enable
IF ( N1_Ch1_Counter_Log_Enabled_Flag = TRUE ) THEN
    CASE Stage OF
        0: // Counter Log Read Execution
            IF ( N1_Ch1_Counter_Log_Buffer_Full = TRUE ) THEN
                // Error end when counter log buffer is full
                Stage := UINT#99;
                ErrorCode := WORD#16#0001;
            ELSE
                IF ( N1_Ch1_Counter_Log_Data_Available_Flag = TRUE ) THEN
                // Execute log read when Ch1 counter log data exists
                N1_Ch1_Counter_Log_Read_Execution := TRUE;    // Ch1 Counter Log Re
ad Execution
                Stage := UINT#1;
            END_IF;
        END_IF;

        1: // Copy to Internal Buffer
            IF ( N1_Ch1_Counter_Log_Read_Completed_Flag = TRUE ) THEN
                FOR i := 1 TO N1_Ch1_Counter_Log_Valid_Data_Number DO
                    CASE i OF
                        1: CounterLogBuffer[Index] := N1_Ch1_Counter_Log_Data1;
                        2: CounterLogBuffer[Index] := N1_Ch1_Counter_Log_Data2;
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                        3: CounterLogBuffer[Index] := N1_Ch1_Counter_Log_Data3;
                        4: CounterLogBuffer[Index] := N1_Ch1_Counter_Log_Data4;
                    END_CASE;

                    Inc( TotalLogCount );
                    Inc( Index );
                    IF ( Index >= 128 ) THEN
                        Index := UINT#0;
                    END_IF;
                END_FOR;

                N1_Ch1_Counter_Log_Read_Execution := FALSE;    // Ch1 Counter Log R
ead Complete
                Stage := 0;
            END_IF;

        99: // Error generated
            N1_Ch1_Counter_Log_Enable := FALSE;
    END_CASE;
END_IF;

// Error Reset
IF ( ErrorClearFlag = TRUE ) THEN
    Index := UINT#0;
    ErrorClearFlag := FALSE;
    TotalLogCount := UDINT#0;
    Stage := UINT#0;
    N1_Ch1_Counter_Log_Enable := TRUE;
END_IF;
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A-4-2 Writing/Reading Target Comparison Data
This section describes the program that writes, reads, and verifies comparison data and then enables
comparison setting data in Target Comparison Mode.
Setting examples are shown in the following table.

Time

Target Value 2 7500

Target Value 1 2000

Target Value 0 3000

Target Value 3 4000

Target Value 4 8000

External Output 0 

External Output 3

 

Comparison 

executed without 

regard for target 

value number order

Output earlier against match 

timing by the set advance 

time (500 µs)

Counter Value

Target Com-
parison Data

Target Val-
ue

Advance
Time (µs)

Addition matching output
pattern

Subtraction matching output
pattern

0 3000 0 External Output3 Reset ---
1 2000 0 External Output0 Set ---
2 7500 500 External Output0 Reset ---
3 4000 0 --- External Output0 Set

External Output3 Reset
4 8000 0 --- External Output3 Set

Unit Operation Settings
Unit operation settings set by program for the High-speed Counter Unit are shown below. For items
not listed in the table, use the default value.

Setting Set value Meaning of setting
Comparison Function Mode 0 Target Comparison Mode

I/O Map
The following table shows the settings of variables that are assigned to the I/O Map in Sysmac Studio.

I/O port name Variable name Description Data type Variable type
Target Value of Target
Comparison Write Data

N1_Target_Value_of_Tar-
get_Compari-
son_Write_Data

Target value of target
comparison write data.

DINT Global variable

Advance Time of Target
Comparison Write Data

N1_Ad-
vance_Time_of_Tar-
get_Compari-
son_Write_Data

Advance time of target
comparison write data.

UINT Global variable
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I/O port name Variable name Description Data type Variable type
pCV Crossing Output Pat-
tern of Target Comparison
Write Data

N1_pCV_Crossing_Out-
put_Pattern_of_Tar-
get_Compari-
son_Write_Data

Aggregated pCV crossing
output pattern of target
comparison write data.

WORD Global variable

mCV Crossing Output
Pattern of Target Compar-
ison Write Data

N1_mCV_Crossing_Out-
put_Pattern_of_Tar-
get_Compari-
son_Write_Data

Aggregated mCV cross-
ing output pattern of tar-
get comparison write da-
ta.

WORD Global variable

Comparison Setting Data
Number

N1_Comparison_Set-
ting_Data_Number

Comparison setting data
number when using com-
parison setting com-
mands.

UINT Global variable

Comparison Setting Data
Read or Write

N1_Comparison_Set-
ting_Data_Read_or_Write

Comparison setting data
read/write.

BOOL Global variable

Ch1 Comparison Setting
Data Request

N1_Ch1_Compari-
son_Setting_Data_Re-
quest

Executes Ch1 compari-
son data read/write.

BOOL Global variable

Comparison Data Setting
Completed

N1_Comparison_Da-
ta_Setting_Completed

Comparison data setting
completed.

BOOL Global variable

Comparison Setting Write
Error Flag

N1_Comparison_Set-
ting_Write_Error_Flag

Comparison setting write
error flag.

BOOL Global variable

Comparison Setting Read
Error Flag

N1_Comparison_Set-
ting_Read_Error_Flag

Comparison setting read
error flag.

BOOL Global variable

Target Value of Target
Comparison Read Data

N1_Target_Value_of_Tar-
get_Compari-
son_Read_Data

Target value of target
comparison read data.

DINT Global variable

Advance Time of Target
Comparison Read Data

N1_Ad-
vance_Time_of_Tar-
get_Compari-
son_Read_Data

Advance time of target
comparison read data.

UINT Global variable

pCV Crossing Output Pat-
tern of Target Comparison
Read Data

N1_pCV_Crossing_Out-
put_Pattern_of_Tar-
get_Compari-
son_Read_Data

Aggregated pCV crossing
output pattern of target
comparison read data.

WORD Global variable

mCV Crossing Output
Pattern of Target Compar-
ison Read Data

N1_mCV_Crossing_Out-
put_Pattern_of_Tar-
get_Compari-
son_Read_Data

Aggregated mCV cross-
ing output pattern of tar-
get comparison read da-
ta.

WORD Global variable

Ch1 Comparison Setting
Data Enable1

N1_Ch1_Compari-
son_Setting_Data_Ena-
ble1

Aggregated Ch1 compari-
son setting data enable1
data.

WORD Global variable

Variable Table
External variables and internal variables that are used in the programming are given below.

 Data Type (Structure)

Name Data type Offset type Description
TargetComparisonData STRUCT NJ Target comparison data.
TargetValue DINT --- Target value write data.
AdvanceTimeUs UINT --- Advance time write data.
pCVCrossingOutputPattern WORD --- pCV crossing output pattern write data.

Appendices

A-68 NX-series High-speed Counter Units User’s Manual (W647-E1)



Name Data type Offset type Description
mCVCrossingOutputPattern WORD --- mCV crossing output pattern write data.

 External Variables

Variable name Data type
Default
value

AT
spec-
ifica-
tion

Re-
tain

Con-
stant

Network
Publish

Description

N1_Target_Val-
ue_of_Target_Compari-
son_Write_Data

DINT 0 --- --- --- Do not
publish.

Target value of target
comparison write data.

N1_Ad-
vance_Time_of_Tar-
get_Compari-
son_Write_Data

UINT 0 --- --- --- Do not
publish.

Advance time of target
comparison write data.

N1_pCV_Cross-
ing_Output_Pat-
tern_of_Target_Com-
parison_Write_Data

WORD 16#0000 --- --- --- Do not
publish.

Aggregated pCV cross-
ing output pattern of
target comparison write
data.

N1_mCV_Cross-
ing_Output_Pat-
tern_of_Target_Com-
parison_Write_Data

WORD 16#0000 --- --- --- Do not
publish.

Aggregated mCV
crossing output pattern
of target comparison
write data.

N1_Comparison_Set-
ting_Data_Number

UINT 0 --- --- --- Do not
publish.

Comparison setting da-
ta number when using
comparison setting
commands.

N1_Comparison_Set-
ting_Da-
ta_Read_or_Write

BOOL False --- --- --- Do not
publish.

Comparison setting da-
ta read/write.

N1_Ch1_Compari-
son_Setting_Data_Re-
quest

BOOL False --- --- --- Do not
publish.

Executes Ch1 compari-
son data read/write.

N1_Comparison_Da-
ta_Setting_Completed

BOOL False --- --- --- Do not
publish.

Comparison data set-
ting completed.

N1_Comparison_Set-
ting_Write_Error_Flag

BOOL False --- --- --- Do not
publish.

Comparison setting
write error flag.

N1_Comparison_Set-
ting_Read_Error_Flag

BOOL False --- --- --- Do not
publish.

Comparison setting
read error flag.

N1_Target_Val-
ue_of_Target_Compari-
son_Read_Data

DINT 0 --- --- --- Do not
publish.

Target value of target
comparison read data.

N1_Ad-
vance_Time_of_Tar-
get_Compari-
son_Read_Data

UINT 0 --- --- --- Do not
publish.

Advance time of target
comparison read data.

N1_pCV_Cross-
ing_Output_Pat-
tern_of_Target_Com-
parison_Read_Data

WORD 16#0000 --- --- --- Do not
publish.

Aggregated pCV cross-
ing output pattern of
target comparison read
data.

N1_mCV_Cross-
ing_Output_Pat-
tern_of_Target_Com-
parison_Read_Data

WORD 16#0000 --- --- --- Do not
publish.

Aggregated mCV
crossing output pattern
of target comparison
read data.
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Variable name Data type
Default
value

AT
spec-
ifica-
tion

Re-
tain

Con-
stant

Network
Publish

Description

N1_Ch1_Compari-
son_Setting_Data_En-
able1

WORD 16#0000 --- --- --- Do not
publish.

Aggregated Ch1 com-
parison setting data en-
able1 data.

 Internal Variables

Variable name
Data
type

Default value

AT
speci
fica-
tion

Re-
tain

Con-
stant

Description

ComparisonDataTa-
ble

AR-
RAY[0..4
]OF Tar-
getCom-
parison-
Data

[(TargetValue:=3000, Advan-
ceTimeUs:=0, pCVCrossin-
gOutputPattern:=16#0008,
mCVCrossingOutputPat-
tern:=16#0000), (TargetVal-
ue:=2000, AdvanceTi-
meUs:=0, pCVCrossingOut-
putPattern:=16#0101,
mCVCrossingOutputPat-
tern:=16#0000), (TargetVal-
ue:=7500, AdvanceTi-
meUs:=500, pCVCrossin-
gOutputPattern:=16#0001,
mCVCrossingOutputPat-
tern:=16#0000), (TargetVal-
ue:=4000, AdvanceTi-
meUs:=0, pCVCrossingOut-
putPattern:=16#0000,
mCVCrossingOutputPat-
tern:=16#0109), (TargetVal-
ue:=8000, AdvanceTi-
meUs:=0, pCVCrossingOut-
putPattern:=16#0000,
mCVCrossingOutputPat-
tern:=16#0808)]

--- --- --- Target comparison
data setting value.

InitializedFlag BOOL False --- --- --- Initialized flag.
Stage UINT 0 --- --- --- Internal status of pro-

gram.
Index UINT 0 --- --- --- Setting table offset

position.
Error BOOL False --- --- --- Error flag.
ErrorCode WORD 16#0000 --- --- --- Error code.
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Ladder Programming

=
EN

In1

In2

Stage

UINT#0

SS

SR

N1_Advance_Time_of_

Target_Comparison_Write_Data

InitializedFlag

InitializedFlag

EN

In

ENO

Out

MOVE

UINT#1 Stage

EN

In

ENO

Out

MOVE

UINT#3 Stage

EN

In

ENO

Out

MOVE

UINT#99

EN

In

ENO

Out

MOVE

WORD#16#0001Stage

EN

In

ENO

Out

MOVE

UINT#2 Stage

N1_Comparison_Data_Setting_Completed

InitializedFlag N1_Comparison_Data_Setting_Completed

N1_Comparison_Setting_Write_Error_Flag

N1_Comparison_Setting_Write_Error_Flag

S

R

N1_Ch1_Comparison_Setting_Data_Request

InitializedFlag

EN

In

ENO

Out

MOVE

UINT#99

EN

In

ENO

Out

MOVE

WORD#16#0002Stage

EN

In

ENO

Out

MOVE

UINT#4 Stage

N1_Comparison_Data_Setting_Completed

N1_Comparison_Setting_Read_Error_Flag

N1_Comparison_Setting_Read_Error_Flag

S

R

N1_Ch1_Comparison_Setting_Data_Request

ComparisonDataTable[lndex].

TargetValue

N1_Target_Value_of_

Target_Comparison_Write_Data

N1_Comparison_Setting_

Data_Read_or_Write

N1_Ch1_Comparison_

Setting_Data _Request

N1_Comparison_Setting_

Data_Read_or_Write

N1_Ch1_Comparison_

Setting_Data _Request

EN

In

ENO

Out

MOVE

EN

In

ENO

Out

MOVE

EN

In

ENO

Out

MOVE

EN

In

ENO

Out

MOVE

EN

In

ENO

Out

MOVE

ComparisonDataTable[lndex].

AdvanceTimeUs

ComparisonDataTable[lndex].

pCVCrossingOutputPattern

ComparisonDataTable[lndex].

mCVCrossingOutputPattern

N1_pCV_Crossing_Output_Pattern_

of_Target_Comparison_Write_Data

N1_mCV_Crossing_Output_Pattern_

of_Target_Comparison_Write_Data

Index N1_Comparison_Setting_Data_Number

EN

In

ENO

Out

MOVE

Index N1_Comparison_Setting_Data_Number

Error

Stage

UINT#1

=
EN

In1

In2

Stage

UINT#2

=
EN

In1

In2

ErrorCode

Error

Stage

UINT#3

=
EN

In1

In2 ErrorCode
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InitializedFlag

EN

In

ENO

Out

MOVE

WORD#16#0003

EN

In

ENO

Out

MOVE

UINT#99 Stage

EN

In

ENO

Out

MOVE

WORD#16#0004

EN

In

ENO

Out

MOVE

UINT#99 Stage

EN

In

ENO

Out

MOVE

WORD#16#0005

EN

In

ENO

Out

MOVE

UINT#99 Stage

EN

In

ENO

Out

MOVE

WORD#16#0006

EN

In

ENO

Out

MOVE

UINT#99 Stage

S

S

S

S

Index Index

Inc
EN

InOut

ENO

InOut

<
EN

In1

In2

Index

UINT#4

>=
EN

In1

In2

Index

UINT#4

=
EN

In1

In2

Stage

UINT#5

InitializedFlag InitializedFlag

N1_Ch1_Comparison_Setting_Data_Enable1

EN

In

ENO

Out

MOVE

WORD#16#001F

=
EN

In1

In2

Stage

UINT#99

InitializedFlag

EN

In

ENO

Out

MOVE

UINT#0 Stage

EN

In

ENO

Out

MOVE

UINT#5 Stage

S

Error

Error

Error

Error

Stage

UINT#4

=
EN

In1

In2

<>
EN

In1

In2

ErrorCode

ErrorCode

ErrorCode

ErrorCode

N1_Target_Value_of_Target_

Comparison_Read_Data

ComparisonDataTable[lndex].

TargetValue

<>
EN

In1

In2

N1_Advance_Time_of_Target_

Comparison_Read_Data

ComparisonDataTable[lndex].

AdvanceTimeUs

<>
EN

In1

In2

N1_pCV_Crossing_Output_Pattern_

of_Target_Comparison_Read_Data

ComparisonDataTable[lndex].

pCVCrossingOutputPattern

<>
EN

In1

               

In2

N1_mCV_Crossing_Output_Pattern_

of_Target_Comparison_Read_Data

ComparisonDataTable[lndex].

mCVCrossingOutputPattern

Error

ST

IF ( InitializedFlag = FALSE ) THEN
    CASE Stage OF
        0: // Execute Target Comparison Data Write
            N1_Target_Value_of_Target_Comparison_Write_Data := ComparisonDataTable[
Index].TargetValue;
            N1_Advance_Time_of_Target_Comparison_Write_Data := ComparisonDataTable[
Index].AdvanceTimeUs;
            N1_pCV_Crossing_Output_Pattern_of_Target_Comparison_Write_Data := Compa
risonDataTable[Index].pCVCrossingOutputPattern;

Appendices

A-72 NX-series High-speed Counter Units User’s Manual (W647-E1)



            N1_mCV_Crossing_Output_Pattern_of_Target_Comparison_Write_Data := Compa
risonDataTable[Index].mCVCrossingOutputPattern;

            N1_Comparison_Setting_Data_Number := Index;        // Comparison Settin
g Data Number
            N1_Comparison_Setting_Data_Read_or_Write := TRUE;    // Set comparison 
data setting Read/Write to Write
            N1_Ch1_Comparison_Setting_Data_Request := TRUE;        // Comparison da
ta setting request
            Stage := UINT#1;

        1: // Write Error Check
            IF ( N1_Comparison_Data_Setting_Completed = TRUE ) THEN
                IF ( N1_Comparison_Setting_Write_Error_Flag = TRUE ) THEN
                    Stage := UINT#99;            // Error registered
                    Error := TRUE;
                    ErrorCode := WORD#16#0001;
                ELSE
                    N1_Ch1_Comparison_Setting_Data_Request := FALSE;    // Clear co
mparison data setting request
                    Stage := UINT#2;
                END_IF;
            END_IF;

        2: // Execute Comparison Setting Data Number Read
            N1_Comparison_Setting_Data_Number := Index;        // Comparison Settin
g Data Number
            N1_Comparison_Setting_Data_Read_or_Write := FALSE;    // Set comparison
 data setting Read/Write to Read
            N1_Ch1_Comparison_Setting_Data_Request := TRUE;        // Comparison da
ta read request
            Stage := UINT#3;

        3: // Read Error Check
        IF ( N1_Comparison_Data_Setting_Completed = TRUE ) THEN
            IF ( N1_Comparison_Setting_Read_Error_Flag = TRUE ) THEN
                Stage := UINT#99;                // Error registered
                Error := TRUE;
                ErrorCode := WORD#16#0002;
            ELSE
                N1_Ch1_Comparison_Setting_Data_Request := FALSE;    // Clear compar
ison data setting request
                Stage := UINT#4;
            END_IF;
        END_IF;

        4: // Verification check
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            // Verification check of comparison setting data number
            IF ( N1_Target_Value_of_Target_Comparison_Read_Data <> ComparisonDataTa
ble[Index].TargetValue ) THEN
                Stage := UINT#99;                // Error registered
                Error := TRUE;
                ErrorCode := WORD#16#0003;
            // Verification check of target comparison advance time
            ELSIF ( N1_Advance_Time_of_Target_Comparison_Read_Data <> ComparisonDat
aTable[Index].AdvanceTimeUs ) THEN
                Stage := UINT#99;                // Error registered
                Error := TRUE;
                ErrorCode := WORD#16#0004;
            // Verification check of target comparison addition match output patter
n
            ELSIF ( N1_pCV_Crossing_Output_Pattern_of_Target_Comparison_Read_Data <
> ComparisonDataTable[Index].pCVCrossingOutputPattern ) THEN
                Stage := UINT#99;                // Error registered
                Error := TRUE;
                ErrorCode := WORD#16#0005;
            // Verification check of target comparison subtraction match output pat
tern
            ELSIF ( N1_mCV_Crossing_Output_Pattern_of_Target_Comparison_Read_Data <
> ComparisonDataTable[Index].mCVCrossingOutputPattern ) THEN
                Stage := UINT#99;                // Error registered
                Error := TRUE;
                ErrorCode := WORD#16#0006;
            ELSE
                IF ( Index < 4 ) THEN
                    Inc(Index);
                    Stage := UINT#0;
                ELSE
                    Stage := UINT#5;
                END_IF;
            END_IF;

        5: // Comparison Setting Data Enable
            N1_Ch1_Comparison_Setting_Data_Enable1 := WORD#16#001F;    // Compariso
n setting data enabled (0 to 4)
            InitializedFlag := TRUE;

        99: // Error generated
        ;    // Processing when error generated
    END_CASE;
END_IF;
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A-4-3 2ch Mode Writing/Reading Range Comparison Data
This section describes the program that writes, reads, and verifies comparison data and then enables
comparison setting data for 2ch mode range comparison.
Setting examples are shown in the following table.

Counter Value

0

Range 0 Range 1

Range 2

Range 3

External Output 1

Maximum Count Limit

+30,000

Minimum Count Limit

-30,000
Current

Counter Value

Internal Output 2

Range Low er Range Li mit Upper  Range Li mit Output  ON

0

1

2

3

- 20,000

- 1,000

- 5,000

6,000

- 10,000

19,000

11,000

25,000

0

1, 3

2

0, 3

Internal Output 3

External 

Output 0

Unit Operation Settings
Unit operation settings set by program for the High-speed Counter Unit are shown below. For items
not listed in the table, use the default value.

Setting Set value Meaning of setting
Comparison Function Mode 1 Range Comparison Mode

I/O Map
The following table shows the settings of variables that are assigned to the I/O Map in Sysmac Studio.

I/O port name Variable name Description Data type Variable type
Lower Limit Value of
Range Comparison Write
Data

N1_Lower_Limit_Val-
ue_of_Range_Compari-
son_Write_Data

Lower limit value of range
comparison write data.

DINT Global variable

Upper Limit Value of
Range Comparison Write
Data

N1_Upper_Limit_Val-
ue_of_Range_Compari-
son_Write_Data

Upper limit value of range
comparison write data.

DINT Global variable

Output Pattern of Range
Comparison Write Data

N1_Output_Pat-
tern_of_Range_Compari-
son_Write_Data

Aggregated range com-
parison output pattern
write data.

WORD Global variable
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I/O port name Variable name Description Data type Variable type
Comparison Setting Data
Number

N1_Comparison_Set-
ting_Data_Number

Comparison setting data
number when using com-
parison setting com-
mands.

UINT Global variable

Comparison Setting Data
Read or Write

N1_Comparison_Set-
ting_Data_Read_or_Write

Comparison setting data
read/write.

BOOL Global variable

Ch1 Comparison Setting
Data Request

N1_Ch1_Compari-
son_Setting_Data_Re-
quest

Executes Ch1 compari-
son data read/write.

BOOL Global variable

Comparison Data Setting
Completed

N1_Comparison_Da-
ta_Setting_Completed

Comparison data setting
completed.

BOOL Global variable

Comparison Setting Write
Error Flag

N1_Comparison_Set-
ting_Write_Error_Flag

Comparison setting write
error flag.

BOOL Global variable

Comparison Setting Read
Error Flag

N1_Comparison_Set-
ting_Read_Error_Flag

Comparison setting read
error flag.

BOOL Global variable

Lower Limit Value of
Range Comparison Read
Data

N1_Lower_Limit_Val-
ue_of_Range_Compari-
son_Read_Data

Lower limit value of range
comparison read data.

DINT Global variable

Upper Limit Value of
Range Comparison Read
Data

N1_Upper_Limit_Val-
ue_of_Range_Compari-
son_Read_Data

Upper limit value of range
comparison read data.

DINT Global variable

Output Pattern of Range
Comparison Read Data

N1_Output_Pat-
tern_of_Range_Compari-
son_Read_Data

Aggregated range com-
parison output pattern
read data.

WORD Global variable

Ch1 Comparison Setting
Data Enable1

N1_Ch1_Compari-
son_Setting_Data_Ena-
ble1

Aggregated Ch1 compari-
son setting data enable1
data.

WORD Global variable

Variable Table
External variables and internal variables that are used in the programming are given below.

 Data Type (Structure)

Name Data type Offset type Description
RangeComparisonData STRUCT NJ Range comparison data.
LowerLimitValue DINT --- Lower limit value of range comparison write data.
UpperLimitValue DINT --- Upper limit value of range comparison write data.
OutputPattern WORD --- Output pattern of range comparison write data.

 External Variables

Variable name Data type
Default
value

AT
spec-
ifica-
tion

Re-
tain

Con-
stant

Network
Publish

Description

N1_Lower_Limit_Val-
ue_of_Range_Compar-
ison_Write_Data

DINT 0 --- --- --- Do not
publish.

Lower limit value of
range comparison write
data.

N1_Upper_Limit_Val-
ue_of_Range_Compar-
ison_Write_Data

DINT 0 --- --- --- Do not
publish.

Upper limit value of
range comparison write
data.
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Variable name Data type
Default
value

AT
spec-
ifica-
tion

Re-
tain

Con-
stant

Network
Publish

Description

N1_Output_Pat-
tern_of_Range_Com-
parison_Write_Data

WORD 16#0000 --- --- --- Do not
publish.

Aggregated range com-
parison output pattern
write data.

N1_Comparison_Set-
ting_Data_Number

UINT 0 --- --- --- Do not
publish.

Comparison setting da-
ta number when using
comparison setting
commands.

N1_Comparison_Set-
ting_Da-
ta_Read_or_Write

BOOL False --- --- --- Do not
publish.

Comparison setting da-
ta read/write.

N1_Ch1_Compari-
son_Setting_Data_Re-
quest

BOOL False --- --- --- Do not
publish.

Executes Ch1 compari-
son data read/write.

N1_Comparison_Da-
ta_Setting_Completed

BOOL False --- --- --- Do not
publish.

Comparison data set-
ting completed.

N1_Comparison_Set-
ting_Write_Error_Flag

BOOL False --- --- --- Do not
publish.

Comparison setting
write error flag.

N1_Comparison_Set-
ting_Read_Error_Flag

BOOL False --- --- --- Do not
publish.

Comparison setting
read error flag.

N1_Lower_Limit_Val-
ue_of_Range_Compar-
ison_Read_Data

DINT 0 --- --- --- Do not
publish.

Lower limit value of
range comparison read
data.

N1_Upper_Limit_Val-
ue_of_Range_Compar-
ison_Read_Data

DINT 0 --- --- --- Do not
publish.

Upper limit value of
range comparison read
data.

N1_Output_Pat-
tern_of_Range_Com-
parison_Read_Data

WORD 16#0000 --- --- --- Do not
publish.

Aggregated range com-
parison output pattern
read data.

N1_Ch1_Compari-
son_Setting_Data_En-
able1

WORD 16#0000 --- --- --- Do not
publish.

Aggregated Ch1 com-
parison setting data en-
able1 data.

 Internal Variables

Variable name
Data
type

Default value

AT
spec
ifica-
tion

Re-
tain

Con-
stant

Description

ComparisonDataTa-
ble

AR-
RAY[0..3
] OF
Range-
Compari-
sonData

[(LowerLimitValue := -20000,
UpperLimitValue := -10000, Out-
putPattern := 16#0001), (Lower-
LimitValue := -1000, UpperLimit-
Value := 19000, OutputPat-
tern := 16#000A), (LowerLimit-
Value := -5000, UpperLimitVal-
ue := 11000, OutputPattern :=
16#0004), (LowerLimitValue :=
6000, UpperLimitValue :=
25000, OutputPattern :=
16#0009)]

--- --- --- Range comparison
data setting value.

InitializedFlag BOOL False --- --- --- Initialized flag.
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Variable name
Data
type

Default value

AT
spec
ifica-
tion

Re-
tain

Con-
stant

Description

Stage UINT 0 --- --- --- Internal status of
program.

Index UINT 0 --- --- --- Setting table offset
position.

Error BOOL False --- --- --- Error flag.
ErrorCode WORD 16#0000 --- --- --- Error code.
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Ladder Programming

SR

InitializedFlag

EN

In

ENO

Out

MOVE

UINT#3 Stage

EN

In

ENO

Out

MOVE

UINT#99

EN

In

ENO

Out

MOVE

WORD#16#0001Stage

EN

In

ENO

Out

MOVE

UINT#2 Stage

N1_Comparison_Data_Setting_Completed

InitializedFlag N1_Comparison_Data_Setting_Completed

N1_Comparison_Setting_Write_Error_Flag

N1_Comparison_Setting_Write_Error_Flag

S

R

N1_Ch1_Comparison_Setting_Data_Request

InitializedFlag

EN

In

ENO

Out

MOVE

UINT#99

EN

In

ENO

Out

MOVE

WORD#16#0002Stage

EN

In

ENO

Out

MOVE

UINT#4 Stage

N1_Comparison_Data_Setting_Completed

N1_Comparison_Setting_Read_Error_Flag

N1_Comparison_Setting_Read_Error_Flag

S

R

N1_Ch1_Comparison_Setting_Data_Request

N1_Comparison_Setting_

Data_Read_or_Write

N1_Ch1_Comparison_

Setting_Data _Request

EN

In

ENO

Out

MOVE

Index N1_Comparison_Setting_Data_Number

Error

Stage

UINT#1

=
EN

In1

In2

Stage

UINT#2

=
EN

In1

In2

ErrorCode

Error

Stage

UINT#3

=
EN

In1

In2 ErrorCode

=
EN

In1

In2

Stage

UINT#0

SS

N1_Upper_Limit_Value_of_

Range_Comparison_Write_Data

InitializedFlag

EN

In

ENO

Out

MOVE

UINT#1 Stage

ComparisonDataTable[lndex].

LowerLimitValue

N1_Lower_Limit_Value_of_

Range_Comparison_Write_Data

N1_Comparison_Setting_

Data_Read_or_Write

N1_Ch1_Comparison_

Setting_Data _Request

EN

In

ENO

Out

MOVE

EN

In

ENO

Out

MOVE

EN

In

ENO

Out

MOVE

EN

In

ENO

Out

MOVE

ComparisonDataTable[lndex].

UpperLimitValue

ComparisonDataTable[lndex].

OutputPattern

N1_Output_Pattern_of_

Range_Comparison_Write_Data

Index N1_Comparison_Setting_Data_Number
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InitializedFlag

EN

In

ENO

Out

MOVE

WORD#16#0003

EN

In

ENO

Out

MOVE

UINT#99 Stage

EN

In

ENO

Out

MOVE

WORD#16#0004

EN

In

ENO

Out

MOVE

UINT#99 Stage

EN

In

ENO

Out

MOVE

WORD#16#0005

EN

In

ENO

Out

MOVE

UINT#99 Stage

S

S

S

Error

Error

Error

Stage

UINT#4

=
EN

In1

In2

<>
EN

In1

In2

ErrorCode

ErrorCode

ErrorCode

N1_Lower_Limit_Value_of_Range_

Comparison_Read_Data

ComparisonDataTable[lndex].

LowerLimitValue

<>
EN

In1

In2

N1_Upper_Limit_Value_of_Range_

Comparison_Read_Data

ComparisonDataTable[lndex].

UpperLimitValue

<>
EN

In1

In2

N1_Output_Pattern_of_Range_

Comparison_Read_Data

ComparisonDataTable[lndex].

OutputPattern

Error

Index Index

Inc
EN

InOut

ENO

InOut

<
EN

In1

In2

Index

UINT#3

>=
EN

In1

In2

Index

UINT#3

=
EN

In1

In2

Stage

UINT#5

InitializedFlag InitializedFlag

N1_Ch1_Comparison_Setting_Data_Enable1

EN

In

ENO

Out

MOVE

WORD#16#000F

=
EN

In1

In2

Stage

UINT#99

InitializedFlag

EN

In

ENO

Out

MOVE

UINT#0 Stage

EN

In

ENO

Out

MOVE

UINT#5 Stage

S

ST

IF ( InitializedFlag = FALSE ) THEN
    CASE Stage OF
        0: // Execute Range Comparison Data Write
            N1_Lower_Limit_Value_of_Range_Comparison_Write_Data := ComparisonDataTa
ble[Index].LowerLimitValue;
            N1_Upper_Limit_Value_of_Range_Comparison_Write_Data := ComparisonDataTa
ble[Index].UpperLimitValue;
            N1_Output_Pattern_of_Range_Comparison_Write_Data := ComparisonDataTabl
e[Index].OutputPattern;

            N1_Comparison_Setting_Data_Number := Index;        // Comparison Settin
g Data Number
            N1_Comparison_Setting_Data_Read_or_Write := TRUE;    // Set Comparison 
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Data Setting Read/Write to Write
            N1_Ch1_Comparison_Setting_Data_Request := TRUE;        // Comparison Da
ta Setting Request
            Stage := UINT#1;

        1: // Write Error Check
            IF ( N1_Comparison_Data_Setting_Completed = TRUE ) THEN
                IF ( N1_Comparison_Setting_Write_Error_Flag = TRUE ) THEN
                    Stage := UINT#99;            // Error registered
                    Error := TRUE;
                    ErrorCode := WORD#16#0001;
                ELSE
                    N1_Ch1_Comparison_Setting_Data_Request := FALSE;    // Clear Co
mparison Data Setting Request
                    Stage := UINT#2;
                END_IF;
            END_IF;

        2: // Execute Range Comparison Data Read
            N1_Comparison_Setting_Data_Number := Index;        // Comparison Settin
g Data Number
            N1_Comparison_Setting_Data_Read_or_Write := FALSE;    // Set Comparison
 Data Setting Read/Write to Read
            N1_Ch1_Comparison_Setting_Data_Request := TRUE;        // Comparison Da
ta Read Request
            Stage := UINT#3;

        3: // Read Error Check
            IF ( N1_Comparison_Data_Setting_Completed = TRUE ) THEN
                IF ( N1_Comparison_Setting_Read_Error_Flag = TRUE ) THEN
                    Stage := UINT#99;            // Error registered
                    Error := TRUE;
                    ErrorCode := WORD#16#0002;
                ELSE
                    N1_Ch1_Comparison_Setting_Data_Request := FALSE;    // Clear Co
mparison Data Setting Request
                    Stage := UINT#4;
                END_IF;
            END_IF;

        4: // Verification Check
            // Range comparison lower limit verification check
            IF ( N1_Lower_Limit_Value_of_Range_Comparison_Read_Data <> ComparisonDa
taTable[Index].LowerLimitValue ) THEN
                Stage := UINT#99;                // Error registered
                Error := TRUE;
                ErrorCode := WORD#16#0003;
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            // Range comparison upper limit verification check
            ELSIF ( N1_Upper_Limit_Value_of_Range_Comparison_Read_Data <> Compariso
nDataTable[Index].UpperLimitValue ) THEN
                Stage := UINT#99;                // Error registered
                Error := TRUE;
                ErrorCode := WORD#16#0004;
            // Range comparison output pattern verification check
            ELSIF ( N1_Output_Pattern_of_Range_Comparison_Read_Data <> ComparisonDa
taTable[Index].OutputPattern ) THEN
                Stage := UINT#99;                // Error registered
                Error := TRUE;
                ErrorCode := WORD#16#0005;
            ELSE
                IF ( Index < 3 ) THEN
                    Inc(Index);
                    Stage := UINT#0;
                ELSE
                    Stage := UINT#5;
                END_IF;
            END_IF;

        5: // Comparison Setting Data Enable
            N1_Ch1_Comparison_Setting_Data_Enable1 := WORD#16#000F;    // Compariso
n setting data enabled (0 to 3)
            InitializedFlag := TRUE;

        99: // Error generated
            ; // Processing when error generated
    END_CASE;
END_IF;
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A-5 Advance Time Error
This section describes advance time error in target comparison.
• When counting at a fixed speed, advance time error will be the total of the following 2 errors.

• Error due to counter resolution
• Counter value calculation error per 1 µs

These 2 errors are explained below.

A-5-1 Errors Due to Counter Resolution
Advance time for addition matching is realized by correcting the target value within the Unit as below.

Target value in addition matching = target value as set) - (advance time set value) × (count value per 1 µs)

However, because the counter value is an integer, when the input pulse frequency is low, the advance
time error normally increases. For example, when the input frequency is 1 kHz (1 ms cycle), target
comparison only takes place at 1 ms, so an error of up to ±0.5 ms is generated.

In order to minimize advance time error, this Unit is equipped with a function using linear interpolation
to divide each count into up to 128 parts.
This operation description uses a 128 split as an example.

Counter value 

997 

998 

999 

1000

Time

Linear interpolation is performed 

based on the immediately 

previous pulse width.
 

0/128
1/128

2/128
3/128

124/128
125/128

126/128
127/128

 

 
 

 

 

 
 

Internal increase by 1/128 

count each.

 

 

Let us say that the input frequency is 1 kHz (1000 µs cycle), the target value is 1000, and the set ad-
vance time is 504 µs.
When the frequency is 1 kHz, (count value per 1 µs) = 0.001 count, so the target value corrected for
advance time is as below.

Target value at addition matching = 1000 - 504 × 0.001 = 1000 - 0.504 ≈ 1000 - 65/128

Because the input pulse frequency is 1000 µs, the advance time in this case is 65/128 × 1000 µs =
approximately 508 µs. Therefore, the error against the set 504 µs is approximately 4 µs.

The number of divisions due to linear interpolation varies according to the input frequency.
Depending on the input frequency, the number of divisions is as follows.

When F < 1 Hz : No interpolation
When 1 Hz ≤ F < 7.8125 kHz : Interpolation with division into 128
When 7.8125 kHz ≤ F < 62.5 kHz : Interpolation with division into 16
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When 62.5 kHz ≤ F : No interpolation
F: Input frequency (kHz)

When operating at a fixed speed, the maximum advance time error can be calculated as below.

When F < 1 Hz
When 1 Hz ≤ F < 7.8125 kHz
When 7.8125 kHz ≤ F < 62.5 kHz

: ±1/F ms or below
: ±(1/(F×128) + 0.001) ms or below
: ±(1/(F×16) + 0.001) ms or below

When 62.5 kHz ≤ F : ±1/F ms or below
F: Input frequency (kHz)

Sample errors for typical frequencies are shown below.

Input frequency Error
1 Hz ±7814 µs max.
10 Hz ±783 µs max.
100 Hz ±80 µs max.
1 kHz ±9 µs max.
10 kHz ±8 µs max.
100 kHz ±10 µs max.

A-5-2 Counter Value Calculation Error per 1 µs
Error is generated in the counter value per 1 µs depending on the advance time range setting.
The resulting advance time error can be calculated as below.

Advance Time Range Setting Error (µs)
0: 0.256 ms ± Advance time setting (µs) × (1/0.256) × (1/F) max.
1: 0.512 ms ± Advance time setting (µs) × (1/0.512) × (1/F) max.
2: 1.024 ms ± Advance time setting (µs) × (1/1.024) × (1/F) max.
3: 2.048 ms ± Advance time setting (µs) × (1/2.048) × (1/F) max.
4: 4.096 ms ± Advance time setting (µs) × (1/4.096) × (1/F) max.
5: 8.192 ms ± Advance time setting (µs) × (1/8.192) × (1/F) max.
6: 16.384 ms ± Advance time setting (µs) × (1/16.384) × (1/F) max.
7: 32.768 ms ± Advance time setting (µs) × (1/32.768) × (1/F) max.
8: 65.536 ms ± Advance time setting (µs) × (1/65.536) × (1/F) max.
9: 131.072 ms ± Advance time setting (µs) × (1/131.072) × (1/F) max.
10: 524.288 ms ± Advance time setting (µs) × (1/524.288) × (1/F) max.
11: 2097.152 ms ± Advance time setting (µs) × (1/2097.152) × (1/F) max.
12: 8388.608 ms ± Advance time setting (µs) × (1/8388.608) × (1/F) max.

F: Input frequency (kHz)
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When the advance time is set to 1000 µs, examples of error at representative frequencies are shown
for each advance time range setting.

Advance Time Range
Setting

Error (advance time setting = 1000 µs)
1 Hz 10 Hz 100 Hz 1 kHz 10 kHz 100 kHz

0: 0.256 ms Setting prohibited*1 ±391 µs max. ±40 µs max.

1: 0.512 ms Setting prohibited*1 ±196 µs max. ±20 µs max.

2: 1.024 ms Setting prohibited*1 ±977 µs max. ±98 µs max. ±10 µs max.

3: 2.048 ms Setting prohibited*1 ±489 µs max. ±49 µs max. ±5 µs max.

4: 4.096 ms Setting prohibited*1 ±245 µs max. ±25 µs max. ±3 µs max.

5: 8.192 ms Setting prohibited*1 ±123 µs max. ±13 µs max. ±2 µs max.

6: 16.384 ms Setting prohibited*1 ±611 µs max. ±62 µs max. ±7 µs max. ±1 µs max.

7: 32.768 ms Setting prohibited*1 ±306 µs max. ±31 µs max. ±4 µs max. ±1 µs max.

8: 65.536 ms Setting prohibited*1 ±153 µs max. ±16 µs max. ±2 µs max. ±1 µs max.

9: 131.072 ms Setting prohibited*1 ±763 µs max. ±77 µs max. ±8 µs max. ±1 µs max. ±1 µs max.

10: 524.288 ms Setting prohibited*1 ±191 µs max. ±20 µs max. ±2 µs max. ±1 µs max. ±1 µs max.

11: 2097.152 ms ±477 µs max. ±48 µs max. ±5 µs max. ±1 µs max. ±1 µs max. ±1 µs max.
12: 8388.608 ms ±120 µs max. ±12 µs max. ±2 µs max. ±1 µs max. ±1 µs max. ±1 µs max.

*1. Within the advance time range, setting so that at least a 1-count pulse is invariably input is required. Therefore, do not set
in this way. If set this way, advance time operation will not be correctly executed.

Increasing the advance time range setting value will reduce the error due to the counter value per 1
µs. However, the error upon sudden acceleration/deceleration will be larger. Check the error before
deciding on the advance time range setting value.
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A-6 Version Information with CPU Units
This section provides version-related information when connecting Units to a CPU Unit. This section
describes the relationships between the unit versions of each Unit and the CPU Unit, and Sysmac Stu-
dio version, and the specification changes for each unit version of each Unit.

A-6-1 Relationship between Unit Versions of Units
The relationship between the unit versions of each Unit and the CPU Unit, and Sysmac Studio version
are shown below.

Interpreting the Version Combination Table
The items that are used in the version combination table are given below.
Refer to the user’s manual for the CPU Unit for the models of CPU Unit to which NX Units can be
connected.

NX Unit Corresponding unit versions/versions
Model Unit version CPU Unit Sysmac Studio

Model numbers of NX
Units.

Unit versions of NX Units. Unit versions of the CPU
Unit that are compatible
with the NX Units.

Sysmac Studio versions
that are compatible with
the NX Units and CPU
Unit.

Version Combination Tables
• With the combinations of the unit versions/versions shown below, you can use the functions that are

supported by the unit version of the Unit model. Use the unit versions/versions (or the later/higher
unit versions/versions) that correspond to the NX Unit models and the unit versions. You cannot use
the specifications that were added or changed for the relevant NX Unit models and the unit versions
unless you use the corresponding unit versions/versions.

• Depending on the type and model of the Unit to which the NX Unit is connected, some Units do not
have the corresponding versions given in the table. If a Unit does not have the specified version,
support is provided by the oldest available version after the specified version. Refer to the user’s
manuals for the specific Units for the relation between models and versions.

• If you use the corresponding unit versions/versions given in the following table or later/higher ver-
sions, refer to the version information in the user’s manual for the CPU Unit.

NX Units Corresponding unit versions
Model Unit version CPU Units Sysmac Studio

NX-CT2120 Ver.1.0 Ver.1.13 Ver.1.65
NX-CT2220
NX-CT2320
NX-CT2420
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A-7 Version Information with Communica-
tions Coupler Units

This section provides version-related information when connecting Units to a Communications Coupler
Unit. Version information is provided separately for each Communications Coupler Unit that an NX
Unit is connected to.

A-7-1 Connection to an EtherCAT Coupler Unit
This section describes the relationship between the unit versions of each Unit, EtherCAT Coupler Unit,
CPU Unit and Industrial PC, versions of the Sysmac Studio, and the specification changes for each
unit version.

Relationship between Unit Versions of Units
The items that are used in the version combination table are given below.

NX Unit Corresponding unit versions/versions

Model Unit version EtherCAT Coupler
Unit

CPU Unit or Indus-
trial PC Sysmac Studio

Model numbers of
NX Units.

Unit versions of NX
Units.

Unit versions of
EtherCAT Coupler
Units that are com-
patible with the NX
Units.

Unit versions of
NJ/NX-series CPU
Units or NY-series
Industrial PCs that
are compatible with
the EtherCAT Cou-
pler Units.

Sysmac Studio ver-
sions that are com-
patible with the NX
Units, EtherCAT
Coupler Units, CPU
Units, and Industrial
PCs.

The version combination table is given below.
• With the combinations of the unit versions/versions shown below, you can use the functions that are

supported by the unit version of the Unit model. Use the unit versions/versions (or the later/higher
unit versions/versions) that correspond to the NX Unit models and the unit versions. You cannot use
the specifications that were added or changed for the relevant NX Unit models and the unit versions
unless you use the corresponding unit versions/versions.

• Depending on the type and model of the Unit to which the NX Unit is connected, some Units do not
have the corresponding versions given in the table. If a Unit does not have the specified version,
support is provided by the oldest available version after the specified version. Refer to the user’s
manuals for the specific Units for the relation between models and versions.

• You cannot connect the relevant NX Unit to the target Communications Coupler Unit if "---" is shown
in the corresponding unit versions/versions column.

• If you use the corresponding unit versions/versions given in the following table or later/higher ver-
sions, refer to the version information in the user’s manual for the Communications Coupler Unit,
CPU Unit, and Industrial PC.
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NX Units Corresponding unit versions

Model Unit version EtherCAT Coupler
Unit

CPU Unit or Indus-
trial PC Sysmac Studio

NX-CT2120 Ver.1.0 Ver.1.0 Ver.1.05 Ver.1.65
NX-CT2220
NX-CT2320
NX-CT2420

A-7-2 Connection to an EtherNet/IP Coupler Unit
This section describes the relationship between the unit versions of each Unit, EtherNet/IP Coupler
Unit, CPU Unit and Industrial PC, versions of the Sysmac Studio and NX-IO Configurator, and the
specification changes for each unit version.

Relationship between Unit Versions of Units
The items that are used in the version combination table are given below.

NX Unit Corresponding unit versions/versions

Model Unit version

Application with an NJ/NX/NY-series
Controller Application with a CS/CJ/CP-series PLC

EtherNet/IP
Coupler

Unit

CPU Unit or
Industrial

PC

Sysmac
Studio

EtherNet/IP
Coupler

Unit

Sysmac
Studio

NX-IO Con-
figurator

Model num-
ber of NX
Unit.

Unit version
of the NX
Unit.

Unit version
of
EtherNet/IP
Coupler Unit
that is com-
patible with
the NX Unit.

Unit version
of NJ/NX-
series CPU
Unit or NY-
series Indus-
trial PC that
is compatible
with the
EtherNet/IP
Coupler Unit.

Sysmac Stu-
dio version
that is com-
patible with
the NX Unit,
EtherNet/IP
Coupler Unit,
CPU Unit,
and Industri-
al PC.

Unit version
of
EtherNet/IP
Coupler Unit
that is com-
patible with
the NX Unit.

Sysmac Stu-
dio version
that is com-
patible with
the NX Unit,
EtherNet/IP
Coupler Unit,
and CPU
Unit.

NX-IO Con-
figurator ver-
sion that is
compatible
with the NX
Unit, Ether-
Net/IP Cou-
pler Unit, and
CPU Unit.

The version combination table is given below.
• With the combinations of the unit versions/versions shown below, you can use the functions that are

supported by the unit version of the Unit model. Use the unit versions/versions (or the later/higher
unit versions/versions) that correspond to the NX Unit models and the unit versions. You cannot use
the specifications that were added or changed for the relevant NX Unit models and the unit versions
unless you use the corresponding unit versions/versions.

• Depending on the type and model of the Unit to which the NX Unit is connected, some Units do not
have the corresponding versions given in the table. If a Unit does not have the specified version,
support is provided by the oldest available version after the specified version. Refer to the user’s
manuals for the specific Units for the relation between models and versions.

• You cannot connect the relevant NX Unit to the target Communications Coupler Unit if "---" is shown
in the corresponding unit versions/versions column.
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• If you use the corresponding unit versions/versions given in the following table or later/higher ver-
sions, refer to the version information in the user’s manual for the Communications Coupler Unit,
CPU Unit, and Industrial PC.

NX Units Corresponding unit versions

Model Unit version

Use with an NJ/NX/NY-series Controller*1
Application with an CS/CJ/CP-series

PLC*2

EtherNet/IP
Coupler

Unit

CPU Unit or
Industrial

PC

Sysmac
Studio

EtherNet/IP
Coupler

Unit

Sysmac
Studio

NX-IO Con-
figurator*3

NX-CT2120 Ver.1.0 Ver.1.0 Ver.1.05 Ver.1.65 Ver.1.0 Ver.1.65 Ver.1.25
NX-CT2220
NX-CT2320
NX-CT2420

*1. Refer to version information in the user's manual of the EtherNet/IP Coupler Unit for the unit versions of Ether-
Net/IP Units corresponding to EtherNet/IP Coupler Units.

*2. Refer to version information in the user's manual of the EtherNet/IP Coupler Unit for the unit versions of CPU
Units and EtherNet/IP Units corresponding to EtherNet/IP Coupler Units.

*3. For connection to an EtherNet/IP Coupler Unit with unit version 1.0, connection is supported only for a con-
nection to the peripheral USB port on the EtherNet/IP Coupler Unit. You cannot connect by any other path. If
you need to connect by another path, use an EtherNet/IP Coupler Unit with unit version 1.2 or later.
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A-8 Displaying the Edit Unit Operation
Settings Tab Page

A-8-1 Connection to the CPU Unit
This section describes how to display the Edit Unit Operation Settings Tab Page when you edit Unit
operation settings on the Sysmac Studio for NX Units connected to the CPU Unit.
You can use the methods described below to display the Edit Unit Operation Settings Tab Page via the
CPU and Expansion Racks Tab Page on the Sysmac Studio.
Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for the method of displaying
the CPU and Expansion Racks Tab Page.

 Method 1
Double-click the NX Unit to set.

 Method 2
Right-click the NX Unit and select Edit Unit Operation Settings from the menu.
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 Method 3
Select the NX Unit and click the Edit Unit Operation Settings Button.

A-8-2 Slave Terminal
This section describes how to display the Edit Unit Operation Settings Tab Page when you edit Unit
operation settings on the Sysmac Studio for NX Units configured as a Slave Terminal.
You can use the methods described below to display the Edit Unit Operation Settings Tab Page via the
Edit Slave Terminal Configuration Tab Page on the Sysmac Studio.
Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for how to display the Edit
Slave Terminal Configuration Tab Page.

 Method 1
Double-click the NX Unit to set.
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 Method 2
Right-click the NX Unit and select Edit Unit Operation Settings from the menu.

 Method 3
Select the NX Unit and click the Edit Unit Operation Settings Button.
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A-9 Edit Unit Operation Settings Tab Page
The Sysmac Studio Edit Unit Operation Settings Tab Page is as displayed below. For details on the
Edit Unit Operation Settings Tab Page with support software other than Sysmac Studio, refer to the
operation manual for the support software in use.

(c)

(a) (b)

Symbol Meaning
(a) Unit operation settings items.
(b) Settings item set value. To set, select a set value from the list or enter a set value in the text

box.
(c) Transfer or comparison button. When transferring unit operation settings from Sysmac Studio to

the NX Unit, click the Transfer [Computer to Unit] button.
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Additional Information

• Click the list button on the Edit Unit Operation Settings Tab Page to restrict the items that are
displayed. An example for Ch1 Counter Type is provided below.

Select Counter Type under Ch1. Only the Ch1 Counter Type is displayed.

• When setting a value different from the default value, the set value on Sysmac Studio is dis-
played in a different color.

• Click the Return to Default Value Button to return all set values on Sysmac Studio to the
default values.

• Help for the settings is displayed at the bottom of the Edit Unit Operation Settings Tab Page.
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