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Introduction

The NX-series High-speed Counter Unit Application Guide for Filling Control (hereinafter referred to as this
guide) describes the startup procedures and the operating procedures of the Sysmac Studio to use an NX-
series High-speed Counter Unit in combination with an NX-series CPU Unit for the purpose of filling
control. This guide uses a simple liquid filling system as an example.

By following the operating instructions in this guide, you can quickly learn the basic usage of the High-
speed Counter Unit.

Please note that this guide does not include detailed information for use, including safety precautions. Be
sure to obtain the manuals and documentation for each device used in this guide, and read and
understand the detailed usage information before use, including precautions related to safety such as
Safety Precautions, Precautions for Safe Use, and Precautions for Correct Use.

Intended Audience
This manual is intended for the following personnel, who must also have knowledge of
electrical systems (an electrical engineer or the equivalent).
* Personnel in charge of 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.
» Machine Automation Controller NX-series High-speed Counter Unit
NX-CTOOOO
» Machine Automation Controller NX-series CPU Unit
NX102-00000, NX502-00000
» Automation Software Sysmac Studio
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Terms and Conditions Agreement

Thank you for your usage of products of Omron Corporation (“*Omron”). Without any special
agreements, these terms and conditions shall apply to all transactions regardless of who sells.

® Definitions of Terms

Omron product(s): Omron's factory automation system devices, general control devices,

sensing devices, and electronicimechanical components.

- Catalogs: Any and all catalogs (including “Best Components” and other catalogs),
specifications, instructions and manuals relating to Omron products, including electronically
provided data.

- Conditions: Use conditions, rating, performance, operating environment, handling procedure,
precautions and/or prohibited use of Omron preducts described in the catalogs.

- User application(s): Application of Omron products by a customer, including but not limited to
embedding/using Omron products into customer's components, electronic circuit boards,
devices, equipment or systems.

- Conformity: (a) conformity, (b)performance, (c) no infringement of intellectual property of third
party, (d) compliance with laws and regulations, and (e) conformity to various standards of
Omron products in user applications.

® Note about Descriptions

- Rating and performance is tested separately. Combined conditions are not warranted.

- Reference data is intended to be used just for reference. Omron does NOT guarantee that
the Omron Product can work properly in the range of reference data.

- Examples are intended for reference. Omron does not warrant the conformity in usage of the
examples.

- Omron may discontinue Omron preducts or change specifications of them because of
improvements or other reasons.

® Note about Use

Adopt and use Omron products considering the following cautions.

- Use the product in conformance to the conditions, including rating and performance.

- Check the conformity and decide whether or not Omron products are able to be adopted.
Omron makes no guarantees about the conformity.

- Make sure in advance that electricity is properly supplied to Omron products and they are set
up rightly in your system for intended use.

- When you use Omron products, ensure the followings: (i) allowance in aspect of rating and
performance, (ii) safety design which can minimize danger of the applicaticn when the
product does not work properly, (iil) systematic safety measures to notify danger to users,
and (iv) periodical maintenance of Omron products and the user application.



- Omron assumes no responsibility for any direct or indirect loss, damage and expense
resulting from infection of our products, installed software, any computer devices, computer
programs, network, and databases with the followings: DDoS attack (distributed DoS attack);
computer virus and other technically harmful program; and unauthorized access.

Please conduct the followings by yourself: (i) antivirus software, (ii) data input/output, (iii) lost
data recovery, (iv) protections against computer virus that contaminate Omron products or

the installed software, and (v) measures to protect Omron products from unauthorized
access,

- Omron products are designed and manufactured as commedity for general industrial
products. For this reason, the usages (a) to (d) are to be unintended. Omron makes no
guarantees on Omron products, if you use Omron products for those purposes. However,

special applications that Omron expects or usages with especial agreement are excluded.

(a) Applications requiring high-level safety (e.g. nuclear control facilities, combustion

(b)

(c)

facilities, aerospace and aviation facilities, railroad facilities, elevating facilities,
amusement facilities, medical facilities, safety devices or other applications which has
possibility to influence lives or bodies)

Applications requiring high reliability (e.g. gas/water/electricity supply system, 24-hour
operating system, applications handling with rights/property, such as payment system)
Applications in a harsh condition or environment (e.9. cutdoor facilities, facilities with

potential of chemical contamination or electromagnetic interference, facilities with
vibration or impact, facilities on continual operation for a long period).

(d) Applications under conditions or environment which are not described in the catalogs

- Omron products in the catalogs are not intended to be used in automotive applications
(including two-wheel vehicles). Please DO NOT use Omron products in automotive
applications. Contact our sales personnel for automaotive products.

® Warranty
Warranty of Omron products is subject to followings.
- Warranty Period: One year after your purchase.
However, except when there is a separate statement in the catalogs.
- Coverage: Omron will provide one of the services listed below, on the basis of Omron's
decision.
(a) Free repairing of the malfunctioning Omron products (except electronic/mechanical
components) at Omron maintenance sernvice sites.
(b) Free replacement of the malfunctioning Omron products with the same number of
substitutes.
- Exceptions: This warranty does not cover malfunctions caused by any of the followings.
(a) Usage in the manner other than its orginal purpose
(b) Usage out of the conditions
(c) Usage out of Note about Use in these conditions
(d) Remodeling/repairing by anyone except Omron
(e) Software program by anyone except Omron

(fy Causes which could not be foreseen by the level of science and technology at the time

of shipment of the products.

(g) Causes outside Omron or Omron products, including force majeure such as disasters



® Limitation of Liability
The warranty described in this Terms and Conditions Agreements is a whole and sole liability
for Omron products. There are no other warranties, expressed or implied.
Omron and its distributors are not liable for any damages arisen from or relating to Omron
products.

® Export Control
Customers of Omron products shall comply with all applicable laws and regulations of other
relevant countries regarding security export control, in exporting Omron products andfor
technical documents or in providing such products and/or documents to a non-resident.
Omron products and/or technical documents may not be provided to customers if they viclate
the laws and regulations.



Related Manuals

The following table shows related manuals. Use these manuals for reference.

Manual name Cat. No. Model numbers Application Description
NX-series We47 NX-CTOOOO Leamning how to The hardware, setup methods, and
High-speed Counter Units use NX-series functions of the NX-series High-
User's Manual High-speed Coun- | speed Counter Units are described.
ter Units.
NX-series W525 NX-OOOOO0O Referencing lists | Lists of the power consumptions,
Data Reference Manual of the data that is | weights, and other NX Unit data that
required to config- | is required to configure systems
ure systems with | with NX-series Units are provided.
NX-series Units.
NX-series W523 NX-PD1O0O0O Leamning how to The hardware and functions of the
System Units NX-PFOOCO use NX-series MNX-series System Units are descri-
User's Manual NX-PCOZOO System Units. bed.
NX-TBX01
Sysmac Studio Version 1 W504 SYSMAC Learmning about Describes the operating procedures
Operation Manual -SE2000 the operating pro- | of the Sysmac Studio.
cedures and func-
tions of the Sys-
mac Studio.
NX-10 Configurator W585 CXONE- Leamning about Describes the operating procedures
Operation Manual ALOOD-V4 the operating pro- | of the NX-10 Configurator.
cedures and func-
tions of the NX-10
Configurator.
NJ/NX-series W503 NX701-0000 Leamning about Concepts on managing errors that
Troubleshooting Manual NX502-0000 the errors that may be detected in an NJ/NX-series
NX102-0000 may be detected | Controller and information on indi-
NX1P2-0000 inan NJ/NX-ser- | vidual erors are described.
NJ501-0000 ies Controller.
NJ301-0000O
NJ101-0000
NY-series W56E4 NY532-0000 Leamning about Concepts on managing errors that
Troubleshooting Manual NY512-0000 the errors that may be detected in an NY-series
may be detected | Controller and information on indi-
inan NY-series In- | vidual ermrors are described.
dustrial PC.
NX-series W519 NX-ECC200O Leamning how to The following items are described:
EtherCAT® Coupler Unit use an NX-series | the overall system and configuration
User's Manual EtherCAT Coupler methods of an EtherCAT Slave Ter-
Unit and Ether- minal {which consists of an NX-ser-
CAT Slave Termi- | ies EtherCAT Coupler Unit and NX
nals. Units), and information on hard-
ware, setup, and functions to set up,
control, and monitor NX Units
through EtherCAT.




Manual name Cat. No. Model numbers Application Description
NX-series EtherMNet/IP™ W536 MNX-EIC202 Leaming how to | The following items are described:
Coupler Unit User's Man- use an NX-seres | the overall system and configuration
ual EtherMetIP Cou- | methods of an EtherNet/IP Slave
pler Unit and Terminal (which consists of an NX-
EtherMet/IP Slave | seres EtherMNet/IP Coupler Unit and
Terminals. MX Units), and information on hard-
ware, setup, and functions o set up,
control, and monitor MX Units.
MN¥-series CPU Unit Wa35s NX701-0000 Leaming the basic | An infroduction to the entire NX701
Hardware User's Manual specifications of system is provided along with the
the NX701 CPU following information on the CPU
Units, including in- | Unit.
troductory infar- * Features and system configura-
mation, designing, tion
installation, and + Introduction
maintenance. + Part names and functions
Mainly hardware |« General specifications
information is pro- | « nstallation and wiring
vided. + Maintenance and inspection
M¥-seres WE29 NX502-20030 Leaming the basic | An infroduction to the entire NX502
NX502 CPU Unit specifications of sysiem is provided along with the
Hardware the NX&02 CPU following information on the CPU
User's Manual Units, including in- | Umnit.
troductory infior- + Features and system configura-
mation, designing, tion
installation, and * Introduction
maintenance. » Part names and functions
Mainly hardware = (General specifications
information is pro- | « nstallation and wiring
vided. « Maintenance and inspection
MN¥-series Waa3 NX102-0000 Leaming the basic | An infroduction to the entire NX102
NX102 CPU Unit specifications of sysiem is provided along with the
Hardware the NX102 CPU following information on the CPU
User's Manual Units, including in- | Umnit.
troductory infar- + Features and system configura-
mation, designing, tion
installation, and + |ntroduction
maintenance. * Part names and functions
Mainly hardware | « General specifications
information is pro- | = Installation and wiring
vided. « Maintenance and inspection
MN¥-series WaTa NX1P2-0000 Leaming the basic | An introduction to the entire NX1P2
NX1P2 CPU Unit specifications of sysiem is provided along with the
Hardware the NX1P2 CPU following information on the CPU
User's Manual Units, including in- | Unit.
troductory infor- + Features and system configura-
mation, designing, tion
installation, and + Introduction
maintenance. * Part names and functions
Mainly hardware | « General specifications

information is pro-
vided.

+ Installation and wiring
+ Maintenance and inspection




Manual name Cat. No. Model numbers Application Description
MJ-series CPU Unit Wa00 NJ501-0000O Leaming the basic | An introduction to the entire NJ-ser-
Hardware User's Manual NJ301-0000O specifications of ies system is provided along with
NJ101-0000 the NJ-series the following information on the
CPU Units, includ- | CPU Unit.
ing introductory + Features and system configura-
information, de- tion
signing, installa- * Introduction
tion, and mainte- | = Part names and functions
nance. « General specifications
Mainly hardware |« |nstallation and wiring
information is pro- | « Maintenance and inspection
vided.
MY-seres WaaT NY532-0000 Leaming the basic | An introduction to the entire NY-ser-
IPC Machine Controller specifications of ies system is provided along with
Industrial Panel PC the NY-series In- | the following information on the In-
Hardware User's Manual dustrial Panel dustrial Panel PC.
PCs, including in- | = Features and system configura-
troductory infor- tion
mation, designing, | = Introduction
installation, and * Part names and functions
maintenance. « General specifications
Mainly hardware |« |nstallation and wiring
information is pro- |« Maintenance and inspection
vided.
MY-seres WahG NY512-0000 Leaming the basic | An introduction to the entire NY-ser-
IPC Machine Controller specifications of ies system is provided along with
Industrial Box PC the NY-series In- | the following information on the In-
Hardware User's Manual dustrial Box PCs, | dustrial Box PC.
including infroduc- | = Features and system configura-
tory information, tion
designing, instal- |« Introduction
lation, and main- | « Part names and functions
tenance. « General specifications
Mainly hardware |« |nstallation and wiring
information is pro- |« Maintenance and inspection
vided.
MJMMX-series CPU Unit Wai1 NXT701-0000 Leaming how to The following information is provid-
Software User's Manual MX502-0000 program and set | ed on a Controller built with an
NX102-0000 up an MJMX-ser- | NJNX-senes CPU Unit.
NX1P2-0000 ies CPU Unit. » CPU Unit operation
NJ501-0000O Mainly software « CPU Unit features
NJ301-0000 information is pro- | = Initial settings
NJ101-0000 vided. » Programming based on IEC
61131-3 language specifications
MY-seres Waha3 NY532-0000 Leaming how to The following information is provid-
IPC Machine Controller NY512-00000 program and set | ed on the NY-series Controller func-
Industrial Panel PC J In- up the Controller | tions.
dustrial funcfions of an « Coniroller operation
Box PC MWY-zseres Industri- | = Confroller features

Software User's Manual

alPC.

« Confroller setiings
* Programming hased on IEC
61131-3 language specifications
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Manual name Cat. No. Model numbers Application Description
MJMN¥-series Wa05 NXT01-20003 Using the built-in | Information on the buili-in EtherCAT
CPU Unit NX502-20030 EtherCAT port on | port is provided.

Built-in EtherCAT® Port NX102-0000 an NJ/INX-series | This manual provides an infroduc-
User's Manual NX1P2-0000 CPU Unit. tion and provides information on the
NJ501-0000 configuration, features, and setup.
NJ301-0000
NJ101-0000
MY-series WhE2 NY532-0000 Using the built-in | Information on the buili-in EtherCAT
IPC Machine Controller NY512-0000 EtherCAT portin | port is provided.
Industrial Panel PC an MNY-series In- This manual provides an introduc-
I Industrial dustrial PC. tion and provides information on the
Baox PC configuration, features, and setup.
Built-in EtherCAT® Port
User's Manual
MJMX-series Instructions | W502 NX701-2000 Leaming detailled | The instructions in the instruction
Reference Manual WX502-2000 specifications on | set (IEC 61131-2 specifications) are
MX102-0000 the basic instruc- | described.
NX1P2-0000 tions of an NJ/NX-
NJ501-0000 series CPU Unit.
NJ301-0000
NJ101-0000
MY-series WaE0 NY532-0000 Leaming detailled | The instructions in the instruction
Instructions Reference NY512-0000 specifications on | set (IEC 61131-2 specifications) are
Manual the basic instruc- | described.

fions of an NY-
series Industrial
PC.
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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 manual.

[ Man.No.

P175-E1-02

L Revision code

Revision code Date Revised content
01 December 2025 Original production
02 January 2026 Corrected mistakes.
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1. System Configuration and Devices

Used
]

This section describes the system configuration and devices used in this guide.
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I 1-1 System Configuration

The system configuration is shown below. Here, an example of a general-purpose filler machine is
described.

The example below is an application for filling containers with a specified amount of liquid. When the
sensor connected to an external input detects a container, the counter is reset. Then, the valve is
opened by external output, allowing liquid to pass through the flowmeter and fill the container.

The flowmeter outputs a number of pulses proportional to the liquid flow rate. By counting the
number of pulses output, the filling amount of liquid is measured. When the target comparison
function detects that the container has been filled with the specified amount of liquid, the valve is
closed by external output.

Support Software - Sysmac Studio NX-series CPU Unit
NX102-01000
I Connect to built-in Coed
3 EtherNet/IP port
NX-series EtherCAT
Coupler Unit
NX-ECC203
Power Supply 24 VDC
S8JX-NO1524CD EtherCAT
i—E
Unit power supply -
Flowmeter \
Jnnn Counter input
NX-series
High-speed
Counter Unit
External output NX-CT2120/2220
Valve (Voltage input type)
ﬁ External input
Sensor

A H AL L P

O 0O 0O 0O 0O OO0 000000 O

Belt conveyor
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I 1-2 Flowmeters That Can Be Connected

This section describes flowmeters that can be connected to the High-speed Counter Unit.

Here, a connection example of a voltage output flowmeter is shown. For the High-speed Counter

Unit, use the NX-CT2120/2220 for voltage input.

The counter input specifications are shown in the tables below. Select a flowmeter that can be

connected within the range of specifications shown in the tables.

NX-CT2120 Voltage

input type (NPN)

Counter Input Specifications (Voltage input)

Input voltage (24 V)

20410288 VDC (24 VDC
+20%/-15%)

Input voltage (5 V) 45t055VDC

ON voltage/ON cur-

18 6 VDC min /3 mA min ON voltage/ON cur- | 4 5VDC min /3 mA min

rent (24 V) rent (5 V)

OFF voltage/OFF cur- | 4.0 VDC max./1 mA max. OFF voltage/OFF 1.5 VDC max./1 mA max.
rent (24 V) current (5 V)

Input current (24 V) 56 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), 7-phase- 250 kHz
In 6ch Mode: Single-phase 100 kHz

Internal /O common
processing

NPN

I/O power supply
method

Supply from the NX Bus

External power sup-
ply output (5 V)

Output voltage: 4 9 to 525 VDC (5 VDC +5%/-2%)
Output current- 500 mA/channel min_, 1 Afunit min

NX-CT2220 Voltage

input type (PNP)

Counter Input Specifications (Voltage input)

Input voltage (24 V)

20.4 to 28.8 VDC (24 VDC
+20%/-15%)

Input voltage (5 V) 451t055VDC

ON voltage/ON cur-

18.6 VDC min./3 mA min. ON voltage/ON cur- | 4.5 VDC min./3 mA min.

rent (24 V) rent (5 V)

OFF voltage/OFF cur- | 4.0 VDC max./T mA max. OFF voltage/OFF 1.5 VDC max./1T mA max.
rent (24 V) current (5 V)

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 6¢ch Mode: Single-phase 100 kHz

Internal /O common
processing

PNP

/O power supply
method

Supply from the NX Bus

External power sup-
ply output (5 V)

Output voltage: 4.9 to 5.25 VDC (5 VDC +5%/-2%)
Qutput current: 500 mA/channel min_, 1 A/unit min.
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Example of a Flowmeter That Can Be Connected

The filling amount and filling speed are detected from the pulse count value received by the counter
input of the NX-CT2120/2220.

Analog output flowmeters cannot be connected directly.
Model: EGM5500C

Manufacturer: TOKYO KEISO CO., LTD.

Power supply voltage: 24 V £25%

Output specification: Open collector pulse output

Load rating: 30 VDC, 20 mA max.

Pulse rate: 10,000 Hz max./full scale

Pulse width: 50% duty cycle

I 1-3 Valves That Can Be Connected

This section describes valves that can be connected to the High-speed Counter Unit.
The external output specifications of the High-speed Counter Unit are shown in the tables below.
Select a valve that can be connected within the range of specifications shown in the tables.

NX-CT2120 Voltage input type (NPN)

External Output Specifications
Rated voltage 510 24 VDC
Load voltage range 47510288 VDC Residual voltage 0.6 V max.
Maximum value of 0.5 A/point, 1.8 A/Unit 0.1 mA max.
Joad current Leakage current
ON/OFF response 1 ps max /3 ps max_ (at load current 7 to 500 mA)
time
Internal IO common NPN Load Short-circuit None
processing Protection
11O power supply External supply, 4.75t0 268.8 VDC
method
Current consumption | 20 mA max.
from I/O power sup-
ply
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NX-CT2220 Voltage input type (PNP)

External Output Specifications
Rated voltage 5to 24 VDC
Load voltage range 4751028 8 VDC Residual voltage 0.6 V max
Maximum value of 0.5 A/point, 1.8 A/Unit 0.1 mA max.
load current Leakage current
ON/OFF response 1 ps max./3 ps max. (at load current 7 to 500 mA)
time
Internal /O common PNP Load Short-circuit None
processing Protection
IO power supply External supply, 4.75 to 28.8 VDC
method n
Current consumption | 30 mA max.
from /O power sup-
ply

Example of a Valve That Can Be Connected
The opening and closing of the valve is controlled by the external output (ON/OFF) of the NX-CT.

Product name: Direct Operated 2 Port Solenoid Valve
Model: VX232GG

Manufacturer: SMC Corporation

Valve specification: Normally Closed (N.C.)

Input specification: 24 VDC £10%

Precautions for Correct Use
* If you connect an inductive load (solenoid) to external output, be sure to install a surge absorber.
The surge absorber must be installed in close proximity to the relay.

Solenoids

Surge absorber

S0L= (Example: Okaya Electric Industries CR-50500)




I 1-4 Sensors That Can Be Connected

This section describes sensors that can be connected to the High-speed Counter Unit.

The external input specifications of the High-speed Counter Unit are shown in the tables below.

Select a sensor that can be connected within the range of specifications shown in the tables.

NX-CT2120 Voltage input type (NPN)

External Input Specifications

Input voltage

204 t0 28.8 VDC
(24 VDC +20%/-15%)

ON voltage/ON current

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 ps max./1 ps max.

Internal I/O common
processing

NPN

/0 power supply method

Supply from the NX Bus

NX-CT2220 Voltage input

type (PNP)

External Input Specifications

Input voltage

20410 28.8VDC
(24 VDC +20%/-15%)

ON voltage/ON current

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 ps max./1 gs max.

Internal /O commen
processing

PNP

/0 power supply method

Supply from the NX Bus

m Example of a Sensor That Can Be Connected

Here, we assume that a reflective photoelectric sensor is used.

The sensor distinguishes the state of workpieces (containers to be filled, such as PET bottles) by

light-receiving state: when a workpiece is carried to the filling position, the sensor turns ON; when no
workpiece is present at the filling position, the sensor is OFF.

Model: E3AS-HLOOCOMO
Manufacturer: OMRON Corporation

Control output Load power supply voltage: 30 VDC max. (Class 2),

Load current: 100 mA max. for a total of 2 outputs

(Residual voltage: 1 V max. for load current of less than 10 mA, 2 V max. for load
current of 10 to less than 100 mA)

Open collector output (NPN/PNP output depending on model)

NO (Normally Open)/NC (Normally Closed) switchable

17



2. Preparation
I

This section describes the preparation that you must complete before starting up the
filling control system.
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I 2-1 Wiring and Software Installation

Wire the devices as described in 7-1 System Configuration and Device Used and install the Sysmac

Studio on the PC.

Additional Information

* For the wiring of the High-speed Counter Unit to the flowmeter, valve, and sensor, refer to 3.2 Wiring for

the Flowmeter, Valve, and Sensor.

* For the wiring and usage of the NX-series CPU Unit, NX-series EtherCAT Coupler Unit, and
Programmable Terminal, refer to the manuals for each device. Refer to Related Manuals for information on

the manuals for each device.

* Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for the installation of the

Sysmac Studio.

Support Software - Sysmac Studio

NX-series CPU Unit
] NX102-0000
! Connect to built-in == =1
EtherNet/IP port g_
NX-series EtherCAT
Coupler Unit
NX-ECC203
Power Supply 24 VDC
SBIXNO15240D EtherCAT
oy
Unit power supply m
Flowmeter "\ !
Junn Counter input
NX-series
High-speed
Counter Unit
External output NX-CT2120/2220
Valve (Voltage input type)
External input

Sensor

AU

OO0 OO0 O 000000000

Belt conveyor
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3. Startup of the Filling Control System
E—

This section describes the procedure for starting up the filling control system.
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3-1 Procedures for Starting Up the Filling Control
System

Follow the procedures below to start up the filling control system.

3-2 Wiring for the Flowmeter, Wire the High-speed Counter Unit to the flowmeter,
Valve, and Sensor valve, and sensor.
v
3-3 Slave Terminal Setup Establish a connection with the slave terminal and

perform the initial setup.

v
3-4 High-speed Counter Unit Select the functions to use on the High-speed
Setup Counter Unit and configure its parameters.
v
3-5 Operation Checks Check if the external I/O devices operate according

to the function selection and parameter settings
configured on the High-speed Counter Unit.

v
3-6 Programming Create a program for enabling and initializing the

I/O data required to operate the filler machine
control. usina the ST lanauaae as an example.

v

3-7 Advance Time Adjustment Optimize the filling amount.
Set the advance time to minimize excess filling.
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3-2 Wiring for the Flowmeter, Valve, and Sensor

This section shows wiring examples for connecting the flowmeter, valve, and sensor to the High-

speed Counter Unit.

3-2-1 NX-CT2120

e Terminal Block Arrangement In 2ch Mode
High-speed Counter Unit
NX-CT2120
A1 B1 | C1 D1

A1 2 | B1.2 INO IN1

A1 5 | B1.5 IN2 IN3

Z1.2 | 5V.1 IN4 IN5

Z1.5 | OV 1 I0G 10G

A2 2 | B2 2 OUTO | OUT1

A2 5 | B2.5 OUT2 | OUT3

222 | 5V 2 OUT4 | OUT5

7225 | 0V .2 V_O G O

A8 B8 | C8 D8
lfl)ic?. Symbol | I/O Name fllc? Symbol | /O Name
A1 A1.24 || Counter 1 input A-phase (24 V) B1 B1.24 || Counter 1 input B-phase (24 V)
A2 A1 5 | Counter 1 input A-phase (5 V) B2 B1 5 | Counter 1 input B-phase (5 V)
A3 Z1. 24 | Counter 1 input Z-phase (24 V) B3 5V_1 (0] Encoder power supply output 1, 5
A4 215 | Counter 1 input Z-phase (5 V) B4 ov_1 (0] Encoder power supply output 1, 0
A5 A2 24 || Counter 2 input A-phase (24 V) B5 B224 || Counter 2 input B-phase (24 V)
A6 A2 5 | Counter 2 input A-phase (5 V) B6 B2 5 | Counter 2 input B-phase (5 V)
A7 Z2 24 | Counter 2 input Z-phase (24 V) B7 5v_2 (0] Encoder power supply output 2, 5
A8 22 5 I Counter 2 input Z-phase (5 V) B8 ov_2 (0] Encoder power supply output 2, 0
Eion- Symbol | 1/O Name zlg Symbol | /O Name

C1 INO | External InputO D1 IN1 | External Input1
Cc2 IN2 | External Input2 D2 IN3 | External Input3
C3 IN4 | External Input4 D3 INS | External Input5
C4 10G — | /O power supply - D4 10G — | /O power supply -
C5 ouTOo 0 External OutputO D5 ouT1 0 External Output1
C6 ouT2 0 External Output2 D6 OuT3 0 External Output3
Cc7 OouT4 0 External Output4 D7 OouT5 0 External Output5
Cc8 V_O I External Output Power Supply D8 GO I External Output Power Supply
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e Wiring Example for the Flowmeter (Counter Input)

For the flowmeter shown as an example in 7-2 Flowmeters That Can Be Connected, connect only

A-phase since it has single-phase output. B-phase and Z-phase for count input are not used.

When connecting counter input (A-phase) wiring, use a shielded cable and connect the shield to a
ground of 100 Q or less.

Flowmeter 24 V/

Additional /O Additional /O Shield Connection High-speed Counter Unit
Power supply Unit Power supply Unit Unit NX-CT2120
® N " & : N : e “1 Counterinput (NPN)
J_ ® |0V 10V I—O 10V ()% SHLD | SHLD Al 24| B1 24 10 11 N
SHED-SHED 15 B1C {2 13 ! !
T Tl y
10G 10G 24 T®10G 10G SHLD | SHLD Z1. 24| 5V_1 14 15 )
5t024 vDC - Shield
VDC SHLD | SHLD Z1.5 | OV_1 10G 10G
10V 10V 10V [[o)% SHLD | SHLD A2_24 B2 24 00 01
SHLD | SHLD A2_5 | B2_5 02 03
10G 10G 10G 10G SHLD | SHLD 7224 | 5Y_2 04 05
PPN 725 | ov2 vo | 6o
External Output Clounter input/extemal For shield connediion — Ground of 100 Q or less
Power Supply input power supply

e Wiring Example for the Valve (External Output) and Sensor (External Input)

Additional /O Additional /O Shield Connection High-speed Counter Unit
Power supply Unit Power supply Unit Unit NX-CT2120
AL B AL B1| =51 [o)
J_ ® [0V oV —[—0 10V oV SHLD | SHLD Al 24 |B1_24 10 11 Extemalinput (NPN) | g o
T SHLD | SHLD Al_5 | B1.5 12 13
10G 10G 24 T T®10G 10G SHLD | SHLD 71.24| 5V_1 14 15
5t024 VDG
vee SHLD | SHLD 71.5 | ov_1 I0G | 106G
oV oV 10V oV SHLD | SHLD A2 24| B2 24 00 01 Extemnal output (NPN)
‘ SHLD | SHLD A2.5 | B2_5 02 | 03 Vaive
10G 10G 10G 10G SHLD | SHLD 72 24| 5V_2 04 05
A e 225 | V2 | | |0 |60
i
Extemal Output Counter input/extemal 1
Power Supply input power supply For shield connection ~ — Ground of 100 Q or less

23



3-2-2 NX-CT2220

o Terminal Block Arrangement In 2ch Mode
High-speed Counter Unit
NX-CT2220
A1 B1 | C1 D1

A1 2 | B1.2 INO IN1

A1 5 | B1.5 IN2 IN3

Z1.2 | 5V.1 IN4 IN5

Z1.5 | 0V_1 10V IOV

A22 | B22 OUTO | OUT1

A2 5 | B2 5 OUT2 | OUT3

7222 | 5V 2 OUT4 | OUT5

225 | 0V.2 V_O G O

A8 B8 | C8 D8
| symbol | 10 Name | symbol | 10 Name
A1 A1 24 || Counter 1 input A-phase (24 V) B1 B1.24 || Counter 1 input B-phase (24 V)
A2 A1 5 | Counter 1 input A-phase (5 V) B2 B1 5 | Counter 1 input B-phase (5 V)
A3 Z1. 24 | Counter 1 input Z-phase (24 V) B3 5V_1 (0] Encoder power supply output 1, 5
A4 Z15 I Counter 1 input Z-phase (5 V) B4 ov_1 (0] Encoder power supply output 1, 0
A5 A2 24 || Counter 2 input A-phase (24 V) B5 B2 24 || Counter 2 input B-phase (24 V)
A6 A2 5 I Counter 2 input A-phase (5 V) B6 B2 5 | Counter 2 input B-phase (5 V)
A7 Z2 24 I Counter 2 input Z-phase (24 V) B7 5v_2 (0] Encoder power supply output 2, 5
A8 22 5 I Counter 2 input Z-phase (5 V) B8 ov_2 (0] Encoder power supply output 2, 0
R | symbol | 10 Name Pin | symbol | 110 Name
o. No.

C1 INO | External InputO D1 IN1 | External Input1
Cc2 IN2 | External Input2 D2 IN3 | External Input3
C3 IN4 | External Input4 D3 INS | External Input5
C4 (o)) — | /O power supply + D4 (o)) — | /O power supply +
C5 OouTo O External OutputO D5 ouT1 O External Output1
C6 ouT2 O External Output2 D6 OuT3 O External Output3
C7 OouT4 (6] External Output4 D7 OouT5 (6] External Output5
C8 V_O | External Output Power Supply D8 GO | External Output Power Supply
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e Wiring Example for Counter Input

For the flowmeter shown as an example in 7-2 Flowmeters That Can Be Connected, connect only
A-phase since it has single-phase output. B-phase and Z-phase for count input are not used.
When connecting counter input (A-phase) wiring, use a shielded cable and connect the shield to a

ground of 100 Q or less.

5t024
vDC

I

Additional /O Additional /O Shield Connection High-speed Counter Unit
Power supply Unit Power supply Unit Unit NX-CT2220
= 5 = = = g : efe: > Counterinput (PNP)
® |0V 1oV —[—0 1oV \OV’_ SHLD | SHLD Al_24|B1_24 10 11 N
I —[ cunnlonm ] 15 1B1-5 I I I[ ! Flowmeter 24 V
[ 4
10G 10G 24 T®10G 10G J SHLD | SHLD 71 24| 8V_1 14 15 )
vbe *— Shield
SHLD | SHLD Z1_5 | OV_1 Iov Iov
oV 1oV 1oV 10V SHLD | SHLD A2_24|B2_24 00 01
SHLD | SHLD A25 | B2_5 02 03
10G 10G 10G 10G SHLD | SHLD 7224 5V_2 04 05
A e || 225 | ove vo | 6o
Extemal Output Counter inputfextemal For shield connection lend of 100 Qorless
Power Supply input power supply =

e Wiring Example for the Valve (External Output) and Sensor (External Input)

Additional /O Additional /O Shield Connection High-speed Counter Unit
Power supply Unit Power supply Unit Unit NX-CT2220
m Bl 24 |a B ) Bilc
J_ o0V | IOV fol:—o ov | 1oV SHLD | SHLD A1_24 | B1_24 o | n Extemal input PNP) | oo
T .[ SHLD | SHLD Al1.5 | B1.5 12 13
10G 10G T®10G 10G SHLD | SHLD Z£1.24| 5V_1 14 15
5t024 .
VDC SHLD | SHLD Z15 | ov_1 oV | 1oV
10V 10V 10V 1oV SHLD | SHLD A2_24 | B2_24 00 01 External output (PNP)
SHLD | SHLD A2.5 | B2.5 02 03 Valve
10G 10G 10G 10G SHLD | SHLD 72 24| 5V_2 04 05
PESEN 225 | ov2 || |0 |60
I |
I
Extemal Output Counter input/extemal e
input power supply For shield connection ~_ Ground of 100 Q or less

Power Supply
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I 3-3 Slave Terminal Setup

3-3-1 Connection to the CPU Unit
Follow the steps below to connect the CPU Unit to the PC.

Connect the CPU Unit and the PC using an

1 Ethernet cable.

2 Turn ON the power supply to the CPU Unit.

3 Start the Sysmac Studio.

4 Click Connect to Device (C), set the IP r—

address of the connected device, and then
click the Connect Button.

* The default IP address of the CPU Unit is
192.168.250.1.

« If necessary, change the IP address of the
Windows PC to 7192.7168.250.X.

W Open in Emulation Mode:

When the connection is completed, a

5 . . Sysmac Studio
message dialog box as shown on the right

appears.
Successfully completed.

*The above is an example of connecting the PC to the CPU Unit (NX102-JCJCI0) using the Direct
connection via Ethernet connection type.
Select a connection type appropriate for your environment and the CPU Unit to connect.
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3-3-2 Connection to the EtherCAT Coupler Unit or NX-CT Unit

This section describes the procedure for connecting an NX-series High-speed Counter Unit via an
EtherCAT Coupler Unit in a system using EtherCAT communications.

With the Sysmac Studio and the CPU Unit
offline, double-click EtherCAT in the
Multiview Explorer to open the EtherCAT
Tab Page.

In the Toolbox Pane, right-click the
EtherCAT Coupler Unit (NX-ECC200)

and select Insert from the pop-up menu.

Double-click the EtherCAT Coupler Unit
(NX-ECC200) in the Multiview Explorer to
open the Slave Terminal Configuration Tab

Page.

B todet - NX-ECC201 (FODT) X

In the Toolbox Pane, right-click the High-
speed Counter Unit (NX-CT2020) and

select Insert from the pop-up menu.
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3-3-3 Setting Up as an EtherCAT Slave

Configure the EtherCAT settings (enable distributed clock, node address, etc.) according to your

environment.

Refer to 9-2-2 Settings as an EtherCAT Slave in the NX-series EtherCAT Coupler Unit User’s

Manual (Cat. No. W519) for details.

3-3-4 Checking for EtherCAT Communications

Check the EtherCAT communications between the CPU Unit and the EtherCAT Coupler Unit.

Check the EtherCAT communications status with the
indicators on the CPU Unit.

The indicator status during normal operation is as
follows.

NET RUN: Lit green

NET ERR: Not lit

LINK/ACT: Flashing yellow

CPU Unit
Status indicators

Built-in EtherNet/IP (Port 1)
Status Indicators
Built-in EtherNet/IP (Port 2)
Status Indicators

___________

Built-in EtherCAT (Port 3)
Status Indicators

Check the indicators on the EtherCAT Coupler Unit.

The indicator status during normal operation is as
follows.

RUN: Lit green

TS: Lit green

ERR: Not lit

L/AIN: Flashing green

UNIT PWR: Lit green

For the meaning of errors that each indicator shows
and the troubleshooting procedure when the
indicator display differs, refer to the following manual.
Reference: 13-2 Checking for Errors and
Troubleshooting with the Indicators in the NX-series
EtherCAT Coupler Unit User’s Manual (Cat. No.
W519)

RUND OT3
ERRO

LaNd
LA DUTE

UMIT PR

1 PR

—
EthercATe—
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I 3-4 High-speed Counter Unit Setup

This section describes the timing chart for the sensor, valve, and flowmeter, which you should
understand before setting up the High-speed Counter Unit. It covers the processing highlighted in
red frame, from detecting a workpiece on the conveyor belt by sensor input to stopping the
flowmeter counter. The processing to feed the workpiece onto the conveyor belt is excluded.

e Timing Chart

1. The High-speed Counter Unit waits until a workpiece is set in the specified position (D).

2. The High-speed Counter Unit detects via sensor input that the workpiece is set in the specified
position and resets the flowmeter counter value by the program.

3. The High-speed Counter Unit opens the valve () in conjunction with the counter reset ().
» While the valve is open, the High-speed Counter Unit performs edge processing using the
selected output pattern as part of the counter reset operation.

4. The High-speed Counter Unit injects the specified amount of liquid using the target comparison
function and closes the valve (@).
» To inject the specified amount of liquid, you can use the advance time correction function to
optimize the filing amount. While the valve closed, the High-speed Counter Unit performs edge
processing using the selected output pattern as part of the target comparison operation.

5. Then, after the belt conveyor moves and the next workpiece is set in the specified position, the
High-speed Counter Unit repeats the sequence from step 1 .

. Connection to .
Devices the counterunit | Status Timing chart
oM
Sensor Extemal input 0 OFF
ON
Valve External output 0 OFF

Filling
lvolume

Flowmeter Counter Ch1

v]
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3-4-1 1/0O Data Allocation

To use the counter, target comparison, and advance time functions, allocate the following I/O data in

the 1/O allocation settings.

With the Sysmac Studio and the
CPU Unit offline, double-click the
EtherCAT Coupler Unit (NX-
ECC2010) in the Multiview

Explorer.

Multiview Explorer

new_Controller 0 v
i

PU/Expansion Racks
#1/0 Map
> Controller Setup
» & Motion Control Setup
¢ Cam Data Settings
> Event Settings
* Task Settings
# Data Trace Settings
» = OPC UA Settings

-

Build

XM A
[ Description | Program | Location

Click the target High-speed
Counter Unit in the Slave
Terminal Configuration Tab
Page.

Click the Edit I/O Allocation
Settings Button.

I8 Auto Connect Project - new Contreller 0 - Sysmac Studlo (§4bit) - a8 x

Ch Counter Operati
Ché Counier Oper
ChS Counter Oeration Command - 16 ..
Chis Councer Operation Command : 16 1.
Chi Counter Status : 32 [hits]

umen Status 32 bis]

100 lzeation sellings

Stals £ 16 (lils]
Ch Counter Status - 16 [bits]
Chis Counter Status - 16 [bits]
Ch Present Counter Volue 32 [t5ts]
Ch Dresent Counter Yalue : 32 [iis]

G Trasent Counter Valug 32 [lsts]
Chis raserty ~

Change the I/O entries in the /O
Entry Mapping List.

Output Data Set 2 — No option
Output Data Set 3 — Output
Input Data Set 2 — No option
Input Data Set 3 — Input

BB Node1 : NX-ECC201 (E00T) X

1/0 Allocation Status: (1) I/O data size Input 50/1024 [bytes] Output 6/1024 [bytes]
(2) Number of 1/0 entry mappings Input 4/255 Output 2/255

1/0 Entry Mapping List 1/O entries included in the Output Data Set 1
Input 128[bits] Index | Size |Data Type| 1/0O entry name

(OIS IS NN 0x7000:01 | 16[bit] | WORD | Ch1 Counter Operation Col

ISelection|Input/Outputll/O entry mapping namel  Fla¢ ~ ,7000:02 16[bitf WORD  Ch2 Counter Operation Corr
I eI [ E S B 0x701A:01 16[bit] WORD  External Output Force ON/C
No option ===
tput Qutput Data Set 2
No option
tput Qutput 3 Edital

Input Input Data Set 1

Input Input Data Set 2

=== No option
Input Input Data Set 3 Edital

00|00 |0oe|eo
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In the 1/O Entry Mapping List, 1/0 Allocation Status: (1) I/O data size Input 50/1024 [bytes] Output 6/1024 [bytes]
(2) Number of 1/0 entry mappings Input 4/255 Output 2/255

select the data whose I/O entry

1/O Entry Mapping List 1/Q entries included in the Output Data Set 3
: H Input 128[bits] Index | Size |Data Type| 1/O entry name

mapping name is Output Data Tiei T

. ISelection|Input/Outputll/O entry mapping name|  Flag

Set 3 and click the Add l/O e e R S e e
utput Qutput Data Set 1

Entry Button. (6) E No option

& Output Output Data Set 2

No option

Input

Input nput Data Set 3 Edital

Add 1/0 Entry

(0]4 Cancel Apply

Select 0x700C:01 Comparison B Add /0 Entry = 0 X
Setting Command and click the 0x7000:03 Ch3 Counter Operation Command

| 0x7000:04 Ch4 Counter Operation Command
OK Button. 0x7000:05 Ch5 Counter Operation Command

0x7000:06 Ché Counter Operation Command
0x7001:01 Ch1 Counter Log Operation Command
0x7003:01 Ch1 Preset Command Value

0x7003:02 Ch2 Preset Command Value

0x7003:03 Ch3 Preset Command Value

0x7003:04 Ch4 Preset Command Value

0x7003:05 Ch5 Preset Command Value

0x7003:06 Ché Preset Command Value

0x7008:01 Ch1 Pulse Period Measurement Command
0x7008:02 Ch2 Pulse Period Measurement Command

0x700C:01 Comparison Setting Command

0x700D:01 Comparison Setting Data Number

0x700E:01 Lower Limit Value of Range Comparison Write Data
0x700E:02 Upper Limit Value of Range Comparison Write Data
0x700F:01 Output Pattern of Range Comparison Write Data
0x7011:01 Target Value of Target Comparison Write Data
0x7012:01 Advance Time of Taraet Comparison Write Data

Comparison Setting Command

Data type : WORD

Size : 16[bit]

Comment : Aggregated data of Comparison setting command

Similarly, add the following I/O data to register to Output Data Set 3.

The 1/O data required for executing the functions that you will configure in the subsequent sections.

List of /O data to register in Output Data Set 3

I/O port name Comment

Ch1 Counter Log Operation Command Ch1 counter log operation command

Comparison Setting Command Comparison setting command

(Comparison Setting Data Number (Comparison setting data number

pCV Crossing Output Pattern of Target Comparison Write Data 'Target comparison pCV crossing output pattern
write data

'Target Value of Target Comparison Write Data ITarget comparison target value write data

Output Pattern at Ch1 Counter Reset/Preset of Target Comparison [Target comparison output pattern at Ch1 counter
reset/preset

Ch1 Comparison Setting Data Enable1 Ch1 comparison setting data enable setting 1
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Click the Apply Button on the
right and then click the OK

Button on the left.

1/O entries included in the Output Data Set 3

Index |

Size |Data Type|

1/O entry name

0x7001:01 mm Ch1 Counter Log Operation Command

Comparison Setting Command

0x700C:01
0x700D:01
0x7011:01
0x/012:01
0x7013:01
0x7014:01

16[bit]
16[bit]
32[bit]
16[bit]
16[bit]
16[bit]

WORD
UINT
DINT
UINT
WORD
WORD

Comparison Setting Data Number

Target Value of Target Comparison Writ...
Advance Time of Target Comparison Wr...
pCV Crossing Output Pattern of Target...

Ch1 Comparison Setting Data Enable1

Add I/O Entry
oK Cancel

Agg
Con
Targ
Adv
Agg
Agg

Delete I/O Entry

Apply

Next, add the input data in the same manner.

In the 1/0O Entry Mapping List, select the data whose I/O entry mapping name is Input Data Set 3 and click the Add /O

Entry Button.

Select and add the following 1/O data.

List of I/O data to register in Input Data Set 3

I/0 port name

Comment

pCV Crossing Output Pattern of Target Comparison Read Data

Target comparison pCV crossing output pattern read
data

Comparison Setting Status

Comparison setting status

External Input Status

External input status

After you finish adding the 1/O
entries, build the project.

In the Sysmac Studio, select
Build Controller from the

Project Menu.

File  Edit

e D

new Controller 0 »

View

Insert

Controller

Project

Check All Programs

Simulation

Toc

Build Controller

Rebuild Controller

Configurations and Setu;

i

Memory Usage
Online Edit

Library
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10

Check the Build Tab Page to
confirm that no build errors or

warnings have occurred.

Description | Program | Location

11

Click the Online Button to place
the Sysmac Studio and the CPU

Unit online.

View Insert Project Controller Simulation Tools Window  Help.

12

Click the Synchronize Button to
transfer the settings from the PC
to the CPU Unit.
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3-4-2 Device Variable Setting

Set device variables so that the CPU Unit can handle signals from the 1/O Unit.
This section describes the procedure for automatically generating device variable names, as an

example.

With the Sysmac Studio and the
CPU Unit offline, click /O Map in the
Multiview Explorer and select the
EtherCAT Coupler Unit (NX-
ECC200) under Port.

‘onfiguration

atus whether the NX

hether |

Unit R

it R

ARR

ARRAV[D.

Right-click the High-speed Counter
Unit (NX-CT2020) under Port and
select Create Device Variables (V)

from the pop-up menu.

Position |
L A4 therCAT Network Configuration
Node1 ¥ ™" NX-ECC201

Description

| R/W | DataType |  Variable

P NX Unit I/O Data Active Status 125

» Sysmac Error Status
» NX Unit Registration Status 125

» Externi
» Compa
Compz
Target
Advang
» PV G
»pCvCr
» Compa
P Externg

Copy

Search
Expand/Collapse All

Sysmac error status on Slav R
Status whether the NX Unit R
Status whether the NX Unit R

data of Externe W
data of Compe W
setting data nt W
of Target comp W
1e of Target con W
data of Target W
pCV crossing C R
status of Comp R
status of Exten R

BYTE

ARRAY[0..12
ARRAY[0..12F

WORD
WORD
UINT
DINT
UINT
WORD
WORD
WORD
WORD

DWORD
DINT
WORD
WORD
WORD
DWORD

status of Coun R
esent Counter ' R
data of Counte W
data of Counte W
» Ch1(Cd data of Counte W
» Ch2 C¢ status of Coun R

rLand e

Display Node Location Port

LIRS (cate Device Variable

chllEn) Create Device Variable with Prefix
» Ch1 Ce

» Ch1Cq

Device variables are allocated

Position | Port Variable

automatlca"y | ¥ & EtherCAT Network Configuration
| Nodet v NX-ECC201

Description [R/W | Data Type |

P Sysmac Error Status
» NX Unit Registration Status 125
P NX Unit I/O Data Active Status 125

Sysmac error status on Slav R
Status whether the NX Unit R
Status whether the NX Unit R

» External Output Force ON/OFF Con Aggregated data of Externe W
» Comparison Setting Command Aggregated data of Compz W
Comparison Setting Data Number Comparison setting data n. W
Target Value of Target Comparison Target value of Target comj W
Advance Time of Target Compariso Advance time of Target con W
» pCV Crossing Output Pattern of Tar Aggregated data of Target W
» pCV Crossing Output Pattern of Tar Aggregated pCV crossing ¢ R

» Comparison Setting Status
» External Input Status
» Ch1 Counter Status

Ch1 Present Counter Value

Aggregated status of Comy R
Aggregated status of Exten R
Aggregated status of Coun R
Counter1 present Counter R

» Ch1 Counter Operation Command Aggregated data of Counte W
» Ch1 Counter Log Operation Comm Aggregated data of Counte W
» Ch1 Comparison Setting Data Enab Aggregated data of Counte W

» Ch2 Counter Status

PN N U I

Aggregated status of Coun R
—

S R SRR

BYTE
ARRAY[0..12¢
ARRAY[0..12¢

WORD
WORD
UINT
DINT
UINT
WORD
WORD
WORD
WORD
DWORD
DINT
WORD
WORD
WORD
DWORD

N1_External_Outp

IN1_Advance_Time)
NT_pCV_Crossing |
N1_pCV_Crossing |

NT_External_Input
IN1_Ch1_Counter_
IN1_Ch1_Present_(
NT_Ch1_Counter_(
IN1_Ch1_Counter

N1_Ch1_Compari

NT_Ch2_Counter_
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3-4-3 Channel Mode Selection
The procedure for selecting the channel mode is described below.
¢ 2ch mode: 2-channel up-down counter mode

For the filling control system, select 2ch mode to use the advance time and counter log functions.

1 With the Sysmac Studio and the Multiview Explorer
CPU unit offline, double-click the
High-speed Counter Unit (NX-
CT2020) in the Multiview Explorer M
to open the Edit Slave Terminal Y & EtherCAT _ o
Configuration Tab Page. I
» = CPU/Expansion Racks
< 1/O Map
Confirm that Mode
2 Setting/Counter Mode is set to 2
channel mode.

3-4-4 Pulse Input Method and Command Setting
This section describes the procedure for setting the pulse input method. Incorrect settings may
cause the count function to malfunction. Ensure that the setting matches your environment.
Refer to 7-3-2 Pulse Input Method in the NX-series High-speed Counter Units User’s Manual (Cat.
No. W647) for more detailed procedures and descriptions.

* Pulse Input Method
Select the pulse input method for the High-speed Counter Unit according to the pulse output of the
flowmeter.
There are the following three pulse input methods for counters in 2ch mode:
* Phase Differential Input (multiplication x1, x2, or x4)
* Pulse + Direction
* Up and Down Pulses
Here, we assume that you are using the flowmeter mentioned in Example of a Flowmeter That Can
Be Connected in 1-2 Flowmeters That Can Be Connected and set the Up and Down Pulses pulse
input method.
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With the Sysmac Studio and the CPU unit
offline, double-click the High-speed
Counter Unit (NX-CT2[120) in the
Multiview Explorer to open the Edit Slave

Terminal Configuration Tab Page.

Multiview Explorer

new_Controller 0 =
A4 Configurations and Setup

EtherCAT
¥ Nodel: NX-ECC201 (EO

[

» = CPU/Expansion Racks
< /O Map

Set Pulse Input Method/Ch1 Pulse Input
Method to Up and Down Pulses.

§ Unit 1[Node pNX-CT2. rat... X

21a7483
147453048
21A7Am364

Click the Synchronize Button to transfer
the settings from the PC to the CPU Unit.

Select the check box for the High-speed
Counter Unit (NX-CT20120) that you have
set up.

Clear the Do not transfer the following.
(All items are not transferred) Check
Box.

This enables the transfer of the Unit

operation settings on the Slave Terminal.

(EEEEEEEEEEEE B OO R

NX Unit
Unit operati

Click the Transfer To Controller Button.
The settings are transferred from the
Sysmac Studio to the NX Unit.

iEEEEEEREEEERCORE
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3-4-5 External Output Setting Using the Target Comparison Output Function

Using the target comparison output function, set the external output so that it automatically turns
ON/OFF to close the valve when the set target value is reached.
Here, an example of setting Target Comparison Data Initial Target Value to the default value is

described.

1 With the Sysmac Studio and the CPU .

Unit online, double-click the High-speed

. .
Counter Unit (NX-CT20J20) in the
Multiview Explorer to open the Edit \ Configurations and Setup
v & EtherCAT
Slave Terminal Configuration Tab Page. o o _
¥ Node1: NX-ECC201 (EO
[
» = CPU/Expansion Racks
< /0O Map

2 Set the value of Target Comparison B it o icra_ret_

Data Initial Target Value. In this "

example, set the default value. Eﬁﬁrnje‘:egii‘m‘c;:;/cm Edge e

mlrn;::pl.:t N.M

3 Set the value of External Output

Function Setting. In this example, set

Compare Match Output.
4 Click the Synchronize Button to

transfer the settings from the PC to the :

CPU Unit.
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Select the check box for the High-
speed Counter Unit (NX-CT20120) that
you have set up.

Clear the Do not transfer the
following. (All items are not

transferred) Check Box.

g%}
=
[
n
=
=
[
o
=
=
| ]
=
[
o
[
a
| |

This enables the transfer of the Unit
operation settings on the Slave

Terminal.

lave Terminal

Click the Transfer To Controller
Button.

The settings are transferred from the
Sysmac Studio to the NX Unit.

llhhhllhhhlllnnln:

ansferred when this option is

Transfer From Controller

3-4-6 Counter Resetting by External Input and External Output Control
This section shows programs for resetting the counter value by external input (for example, sensor
detection) and for automatically turning ON/OFF external output (for example, the valve) when the
counter is reset or when the target value is matched.

*Refer to 3-6 Programming for how to create and configure an ST program.

1 To enable counter functions and the target comparison function, add the following program.

IF P_First_ Run THEN;
N1_Ch1_Counter_Enable := TRUE; // Enable counter operation
N1_Ch1_Comparison_Setting_Data0_Enable := TRUE; // Enable comparison setting data
END_IF;

1/=IIF P_First_Run THEN;

25 M1_Ch1_Counter_Enable := TRUE; // Enable counter operation

3| : M1_Ch1_Comparison_Setting_Data0_Enable := TRUE: // Enable comparison setting data
4 | END_IF;
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Here is a programming example for resetting the counter by external input and enabling external output 0 when

the counter is reset.

IF P_First Run THEN
N1_Ch1_External_Counter_Reset_Enable := TRUE;// Enable counter reset via external input
N1_External_Output0_Enable_at Ch1_Counter_Reset_Preset := TRUE;// Enable external output 0 when
counter is reset
N1_External_Output0_Set_or Reset at Ch1_Counter_Reset Preset := TRUE;// Turn ON external output 0
when counter is reset
END_IF;

& =IIF P_First_Run THEN
? N1_Ch1_External_Counter_Reset_Enable := TRUE: // Enable counter reset via external input

8 N1_External_Output0_Enable_at_Ch1_Counter_Reset_Preset := TRUE: // Enable external output 0 when counter is reset
9] N1_External_Output0_Set_or_Reset_at_Ch1_Counter_Reset_Preset := TRUE// Turn ON external output 0 when counter is reset
18} | END_IF;

Here is a programming example for executing counter reset on external input.

Register the variables shown below as internal variables.

Name Data Initial AT Retain Constant Comment
type value
Stage UINT 0 — — — Internal status of program
CASE Stage OF

0: // External Input 0 is OFF

IF N1_External_InputO_Status THEN
N1_Ch1_Internal_Counter_Reset_Execution := TRUE;// Execute counter reset on external input

END_IF;

IF N1_Ch1_Internal_Counter_Reset Completed THEN// If internal counter reset completed flag is TRUE
N1_Ch1_Internal_Counter_Reset_Execution := FALSE; // Change internal counter reset execution flag to
FALSE
Stage := 10;

END_IF;

10: // External Input 0 is ON
IF NOT N1_External_Input0_Status THEN // Reset Stage to 0 when external input is OFF
Stage :=0;
END_IF;
END_CASE;
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Variables

MNamespace - Using

Comment |

Internal status of program

12 FICASE Stage OF
13 0: // External Input 0 is OFF

145— IF N1_External_Input0_Status THEN

15| N1_Ch1_Internal_Counter_Reset_Execution := TRUE; // Execute counter reset on external input

1&5 END_IF;

1?5— IF N1_Ch1_Internal_Counter_Reset_Completed THEN// If internal counter reset completed flag is TRUE

181 N1_Ch1_Internal_Counter_Reset_Execution := FALSE; // Change internal counter reset execution flag to FALSE
19; Stage := 10;

20| END_IF;

22/ 10: // External Input 0 is ON

23] IF NOT N1_External_Input0_Status THEN // Reset Stage to 0 when external input is OFF
245 Stage:=0;

25 END_IF;

26| | END_CASE;

Here is a programming example for enabling I/O data required to write a target value and then writing the target

value.

IF P_First Run THEN
N1_Ch1_Comparison_Setting_Data_Request := TRUE; // Enable comparison setting data request
N1_Ch1_Comparison_Setting_Data0_Enable := TRUE; // Enable comparison setting data 0
N1_Target Value_of Target_ Comparison_Write_Data := 5000;// Write 5000 to target value
N1_Comparison_Setting_Data_Read_or_Write := TRUE; // Write comparison data setting
/I To write the advance time setting calculated in 3-7 Advance Time Adjustment,
// add the following program. Refer to 3-7 Advance Time Adjustment for the set value.
/I N1_Advance_Time_of Target_ Comparison_Write_Data := 23500 // Advance time setting
// Add Advance_Time_of_Target_ Comparison_Write_Data to
/I O Entry Mapping List as Output Data Set 3

END_IF;

28I=1IF P_First_Run THEN

29;| N1_Ch1_Comparison_Setting_Data_Request := TRUE: // Enable comparison setting data request
1] N1_Ch1_Comparison_Setting_Data0_Enable := TRUE: // Enable comparison setting data 0

31i| N1_Target_Value_of Target_Comparison_Write_Data := 5000; // Write 5000 to target value

32| N1_Comparison_Setting_Data_Read_or_Write := TRUE; // Write comparison data setting

33
34 /{ To write the advance time setting calculated in 3-7 Advance Time Adjustment,
35 /{ add the following program. Refer to 3-7 Advance Time Adjustment for the set value.

3si| // N1_Advance Time_of_Target_Comparison_Write_Data := 23500 // Advance time setting
37 // Add Advance_Time_of_Target_Comparison_Wnrte_Data to

38 // 1/O Entry Mapping List as Output Data Set 3

39
ap! | END_IF;
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Here is a programming example for closing the valve by turning OFF the external output when the target value is

matched.

IF P_First Run THEN

N1_External_Output0_Enable_of pCV_Crossing_Write_Data := TRUE;// Enable external output 0 when
target value is matched during addition

N1_External_Output0_Set_or_Reset of pCV_Crossing_Write Data := FALSE; // Turn OFF external output
0 when target value is matched during addition
END_IF;

42/7IIF P_First_Run THEN

43§ N1_External_Output0_Enable_of pCV_Crossing_Write_Data := TRUE: // Enable external output 0 when target value is matched during addition

44 N1_External_Output0_Set_or_Reset_of_pCV_Crossing_Write_Data := FALSE: // Turn OFF external output 0 when target value is matched during addition
45} | END_IF;

3-4-7 Advance Time Function Setting
The procedure for setting the advance time function is described below.
Calculate the specific set value for the advance time according to 3-7 Advance Time Adjustment and
write it to the High-speed Counter Unit.

* Advance Time Function
You can use this function to output signals earlier than the set time for each target value matched,
considering delays in external devices such as actuators.

With the Sysmac Studio and the =
1 Multiview Explorer

CPU Unit online, double-click the

. ) new_Controller 0 v
High-speed Counter Unit (NX-
A4 Configurations and Setup

¥ 5 EtherCAT
¥ Node1 : NX-ECC201 (EO

CT2[20) in the Multiview Explorer

to open the Edit Slave Terminal

Configuration Tab Page. - t Unit 1: NX-CT2120
» = CPU/Expansion Racks
< /O Map
Determine the set value for Target T

Comparison Data Initial Advance

Time.

o Data Initial

Hetiam ta Dafault vl

Click the Synchronize Button to File Edit View Insert Project Controller Simulation Tocls Window Help

transfer the settings from the PC to
the CPU Unit.
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Select the check box for the High-
speed Counter Unit (NX-CT20120)
that you have set up.

Clear the Do not transfer the
following. (All items are not
transferred) Check Box.

This enables the transfer of the Unit
operation settings on the Slave

Terminal.

a)
=
a
;]
]
=
-
=
-
L |
-]
L]
=
o
]
|

e re-transferres

Click the Transfer To Controller
Button.

The settings are transferred from
the Sysmac Studio to the NX Unit.

mputer: Data Name
v ¥

Unit 1 : NX-CT2120 (N1)
¥ CPU/Expansion Racks
CPU Rack
¥ Controller Setup
Operation Settings
Built-in EtherNet/IP Port Settings
Memory Settings
¥ Motion Control Setup
Axis Settings
Axes Group Settings
Cam Data Settings
Event Settings

iEEEEEEEEEEEENG g

Legend: | Synchronized || * A

Computer: Update Date

2025/11/25 9:48:12
2025/11/25 9:48:16
2025/11/25 9:48:17
2025/11/25 9:48:18
2025/11/25
2025/11/25
2025/11/25
2025/11/25
2025/11/25
2025/11/25 9:48:18
2025/11/25 9:42:19
2025/11/25 9:48:17

Controller: Update Date

2025/11/25 9:48:12
2025/11/25 9:48:16
2025/11/25 9:48:17
2025/11/25 9:48:18
2025/11/259
2025/11/259
2025/11,

2025/11/259
2025/11/259
2025/11/25 9:48:17

Clear the present values of variables with Retain attribute (Valid for Transfer to Controller)

Do not trans

Do not transfer the following. (All items are not trans
- NX Unit application data on the CPU Rack and EtherCAT slave
s and NX Unit application data on Slave Terminals.

- Unit operation setti

r the EtherNet/IP conn

Transfer To Controller

tion settings (i

rred.)

backup parameters.

tag data link settings;

Transfer From Controller

Controller: Data Name
AN

Unit 1: NX-CT2120 (N1)
¥ CPU/Expansion Racks
CPU Rack
¥ Controller Setup
Operation Settings
Built-in EtherNet/IP Port Settings
Memory Settings
¥ Motion Control Setup
Settings
Axes Group Settings
Cam Data Settings
Event Settings

the POU program source (Valid for Transfer to Controller). All data will be re-transferred when this option is changed.
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3-5 Operation Checks

This section describes how to check that the equipment to control operates according to the settings
configured in sections up to 3-4 High-speed Counter Unit Setup.

3-5-1 Flowmeter and Valve Operation Checks
Check that the High-speed Counter Unit can count pulses from the flowmeter and control the valve
connected to the external I/O. To do this, check and change values in the I/O Map.

With the Sysmac Studio and the
CPU Unit online, double-click the
I/0 Map in the Multiview Explorer,
click the EtherCAT Coupler Unit
(NX-ECC2000), and then click the
High-speed Counter Unit (NX-
CT2020).

Multiview Explorer

.0
new_ Controller 0 v m
1 Configurations and Setup

> EtherCAT
> CPU/Expansion Racks
e

» 3 Controller Setup

Position | [

| Nodet v = NX-ECC201
» Sysmac Error Status

(o | ——
¥ ¥ CPU/Expansion Racks

» & Motion Control Set —
IR SIS NXBusMa: ) NX Bus Master

¢ Cam Data Settings

> Event Settings

* Task Settings

# Data Trace Settings
» = OPC UA Settings

B ogomming —

Build

X

k9 U ErroE

[ Description 1

» NX Unit Registration Status 125
» NX Unit I/0O Data Active Status 125

Description | R/W | Data Type

¥ ¥ EtherCAT Network Confiquration

BYTE
ARRAY[0..12¢
ARRAY[0..12¢

Sysmac error status on Slav R
Status whether the NX Unit R
Status whether the NX Unit R

Program | Location

First, check external output O to the
valve. Change the value of the port
name External Output Force
ON/OFF Command from 16#0 to
16#101.

This check is done by changing
External Output0 Enables Force
ON/OFF (bit 0) and External
Output0 Force ON/OFF Setting
(bit 8) of the port name External
Output Force ON/OFF Command
to 1 TRUE.

1/0Map X
Position | Port
¥ ¥ EtherCAT Network Configuration
¥ * NX-ECC201

» Sysmac Error Status
» NX Unit Registration Status 125
» NX Unit I/O Data Active Status 125
¥ NX-CT2120

Description

| Nodet
Sysmac error status on Slav R
Status whether the NX Unit R
Status whether the NX Unit R
.
External Output0 Force ON/OFF External output0 force ON/ W

External Output1 Force ON/OFF External output1 force ON/ W

External Output2 Force ON/OFF External output2 force ON/ W

External Output3 Force ON/OFF External output3 force ON/ W

External Output4 Force ON/OFF External outputd force ON/ W

External Output5 Force ON/OFF External output5 force ON/ W

External Output0 Force ON/OFF External output0 force ON/ W

External Output1 Force ON/OFF External output1 force ON/ W

External Output2 Force ON/OFF External output2 force ON/ W

External Output3 Force ON/OFF External output3 force ON/ W

External Output4 Force ON/OFF External outputd force ON/ W

External Output5 Force ON/OFF External output5 force ON/ W

» Comparison Setting Command  Aggregated data of Compz W

Comparison Settina Data Number  Comparison settina data n W

R/W | Data Type |Value|

Variable

BYTE 16#0
ARRAY[0..12¢

ARRAY[0..12¢

AN WORDIN | T
ALY

BOOL

A
N1_Comparison_Setting_Comman
I N1 Comparison Settin Data Nut
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By changing the value, the values of
the port names External Output0
Force ON/OFF Enable and
External Output0 Force ON/OFF
Setting change to TRUE.

You can also right-click the value of
External Output0 Force ON/OFF
Setting and select Set/Reset (S)
from the pop-up menu to change
the value.

Check if the valve is opened by the

external output.

tus whether the

Status whether the

IN/C

Variable

=ld
FALSE A3}

JEd N1_Ex!

IN/OFF External outputd for C’NF w FALSE LR

External output5

External numum
FF External outputs
g Command

ttina Data Number Comparison setting data m W

Aggregated data of Comp: W

WORD
UINT

Check if the High-speed Counter
Unit can count the pulses output by
the flowmeter. The following
describes an example of checking
in the Watch Tab Page.

In the Sysmac Studio, select Watch
Tab Page from the View Menu.

Multiview Explorer
Project Shortcut View
Toolbox

3D Visualizer

Output Tab Page

Alt+1
Alt+Shift+1
Alt+2
Alt+Shift+2
Alt+3

Watch Tab Page

Alt+4 "

Watch Tab Page(Table)

Cross Reference Tab Page

Build Tab Page

Search and Replace Results Tab Page
Simulation Pane

Differential Monitor

Programming Group Tab Page

Variable Manager...

Smart Project Search

Alt+Shift+4
Alt+5
Alt+6

Alt+7
Alt+8
Alt+9

Ctrl+Shift+F

In the Watch Tab Page displayed,
enter N1_Ch1_Counter_Enable in
the Name field to add it.

Modify

\Fln\m \::Iuv.‘

Comme

ta typel AT | Display format |

new_| Cnrlimllerﬂ l m _Ch1 Cmmter fnable [False  [IRCUENCE [ | ECAT//node#(1, | [BLEEZTA |

new_Controller_0 NN U

In the Watch Tab Page, click the
TRUE Button in the Modify field
and check that the Online value
has changed to True.

Alternatively, you can also check
this by right-clicking
N1_Ch1_Counter_Enable on the
10 Map and selecting Set/Reset (S)

from the pop-up menu.

Device name | 10nline valuel Modify

Name
new Controller 0 N1_Ch1_Counter_Enable | |Iffie FAl
new_Controller_0

ommentl Data liDr'

| Display format |
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Let the flowmeter operate with liquid

7 Position | Port Description | RAW | Data Type |Value| Variable Variable Con
ﬂowing through |t = ¥ ¥ EtherCAT Network Configuration
Nodel v = NX-ECC201
» Sysmac Error Status Sysmac error statuson Slav R~ BYTE 16#0
The pU|SeS Output by the ﬂowmeter » NX Unit Registration Status 125 Status whether the NX Unit R~ ARRAY[0..12¢
» NX Unit I/O Data Active Status 125 Status whether the NX Unit R ARRAY[0.12¢
Unit1 v . NX-CT2120
are reflected as the present counter | » External Output Force ON/OFF Con Aggregated data of Extern: W WORD G N1_Bxternal Outp
= » Comparison Setting Status Aggregated status of Comf R~ WORD 16#0 N1_Comparison_S
value in the Value ﬁe|d fOF Ch1 — » Ch1 Counter Status Aggregated status of Coun R

» Ch1 Counter Operation Command Aggregated data of Counte W
» Ch2 Counter Status Aggregated status of Coun R
Ch2 Present Counter Value Counter2 present Counter R

Present Counter Value in the Port

I h in the fi W Ch2 Counter Operation Command Aggregated data of Counte W
column, as shown In the tigure on Ch2 Counter Enable Counter? count enable or ¢ W

Ch2 Internal Counter Reset Exec Counter2 the internal coun W

Ch2 Internal Counter Preset Exec Counter2 the internal coun W

Ch2 Counter Latch1 Enable  Counter? latch1 enable or ¢ W

h? Canntor | atch? Fnahla Counter? latch? enahle or ¢ W ROOI

|

the right. Confirm that the present

counter value has changed.

3-5-2 1/0 Check Function (EtherCAT Coupler Unit)
In situations such as startup of equipment where the CPU Unit is temporarily unavailable or
EtherCAT network wiring is not completed, you can use the EtherCAT Coupler Unit alone to perform
wiring checks between the NX Unit and I/O devices as described in 3-6-1 Flowmeter and Valve
Operation Checks.

Refer to 11-10 I/O Checking in the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519)
for details on how to perform I/O checks.
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3-6 Programming

This section describes programming for initializing I/O data required to the filling control system.

3-6-1 ST Program Creation
To express algorithms within POUs (programs, function blocks, and functions), there are two
available programming languages: ladder diagram (LD) and ST (Structured Text).
This section describes the input procedure using ST language as an example.

With the Sysmac Studio and the CPU Unit offline, Programming

1 select Programing — POUs — Programs in the MERASES

I Lacicer

Multiview Explorer. Right-click Programs and - Functions

Select and Cop ultiple Items _SI
L& Function B l nd Py M I L e lfer
Se|eCt Add - S| to Cleate anew SI p Oglal ! Ile' »= Data

Delete Multiple Items
»ea Tasks U

The ST program file is added under Programs. LA Frogramming
ProgramO for ladder diagram language has been

registered in advance. Modify or delete it as

LB Program(
LE Programl

needed.

Double-click the added ST program. Or right-click it and select Edit from the pop-up menu.
A variable table and the ST Editor are displayed in the Edit Pane, allowing you to create an ST program.

As an example, add the following program to enable counter functions and the target comparison function.

IF P_First Run THEN;
N1_Ch1_Counter_Enable := TRUE; // Enable counter operation
N1_Ch1_Comparison_Setting_Data0_Enable := TRUE; // Enable comparison setting data
END_IF;
1— IF P_First_Run THEMN;
21 N1_Ch1_Counter_Enable := TRUE; // Enable counter operation

3 N1_Ch1_Comparison_Setting_DataC_Enable := TRUE: // Enable comparison setting data
4! | END_IF;

Afteryou finish addlng the prOQramiseleCt Build File Edit View Insert| Project | Controller Simulation Toc

Check All Programs F7

Controller from the Project Menu.

Multiview Explorer Build Controller F8

new Controller 0 v Rebuild Controller

A4 Configurations and Setu;
v EtherCAT
E Nodel :NX-EC  Online Edit 4

Memory Usage

Library 4




Check the Build Tab Page to confirm that no build

errors or warnings have occurred.

Description I Program | Location

3-6-2 ST Program Configuration

Configure the allocation settings for the ST program that you created in 3-6-1 ST Program Creation.

In the Multiview Explorer, select Configurations

and Setup — Task Settings.

Multiview Explorer ~

new Controller 0 v
\J Configurations and Setup

» 5 EtherCAT

» = CPU/Expansion Racks
< /0 Map

» @ Controller Setup

» & Motion Control Setup
¢ Cam Data Settings
I~ Event Settings
"
4 Data Trace Settings

» & OPC UA Settings

In the Task Settings Tab Page displayed in the Edit
Pane, click the Program Assignment Settings
Button.

¥ I PrimaryTask

Program name

Click the + button highlighted in red frame.

¥ I PrimaryTask

Program name
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Select and add the ST program that you created in
step 2 of 3-6-1 ST Program Creation.

W Bm PrimaryTask

B Proaram name
EE - Program0

Click the Online Button to place the Sysmac
Studio and the CPU Unit online.

Click the Synchronize Button to transfer the
settings from the PC to the CPU Unit.

*Refer to 4-6 ST Programming in the Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for

details on how to create an ST program.
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I 3-7 Advance Time Adjustment

This section describes how to set the advance time using counter log data.

For the counter log function, you can select from two modes: Latch Log Mode and Cyclic Log Mode.
This section explains the procedures for Cyclic Log Mode.

Using Cyclic Log Mode enables you to acquire the transition of the present counter value from
external output OFF due to target comparison until the valve is closed and the counter stops
counting. By analyzing the transition of the present counter value, you can predict and set the
advance time value.

Since Cyclic Log Mode acquires the present counter value at a set fixed cycle and continuously
records time-series data during valve operation, it is suitable for calculating advance time.

3-7-1 Cyclic Log Mode Setting

¢ Cyclic Log Mode
This function captures the present counter value at a set time cycle and stores it inside the High-
speed Counter Unit as log data with up to 4,096 items.

You can use it for analyzing speed changes and other applications by recording the present counter
value at a fixed cycle.

Refer to 7-3-9 Counter Log Function in the NX-series High-speed Counter Units User’s Manual (Cat.
No. W647) for details on Cyclic Log Mode.

With the Sysmac Studio and the
CPU Unit online, double-click the
High-speed Counter Unit (NX-
CT20120) in the Multiview Explorer

to open the Edit Slave Terminal

Multiview Explorer

new_Controller 0 v
\4 Configurations and Setup

v 5 EtherCAT
¥ Node1l : NX-ECC201 (EO

IC t Unit 1: NX-CT2120 (

» = CPU/Expansion Racks

Configuration Tab Page.

< /O Map
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Change the set value of Mode
Setting/Counter Log Mode to

Cyclic log mode.

_Uni 1[Node1NX-CT2._rat...

AT parameter
[ Item name

Mode Setting

Value
inter Value
Value

er Value

Maximum Counter Vak m nte
Counter Val

Value

2147483647

Return to Default Value

Set the counter log data acquisition
cycle. To do so, set Counter Log
Cycle Time Setting to 10.

*If you cannot acquire counter logs
properly near the target value, adjust
the counter log data acquisition

cycle.

Al v

Item name

| Upper Limit
Comparison D: Fatte
Data0 Initial Lower Limit.
| Upper Limit
Pattern
er Li
mparison Data0 Initial Upper Li
Range Value0/Ch4 Range Comparison Datal Initial Lower Limit..
Initial Lower Range Value0/Ch4 Range Comparison Datal Initial Upper Limit.
Initial Lower Range Value0/Ch5 Range Comparison Data( Initial Lawer Limit..

Return to Default Value

Click the Synchronize Button to
transfer the settings from the PC to
the CPU Unit.

Select the check box for the High-
speed Counter Unit (NX-CT20J20)
that you have set up.

Clear the Do not transfer the
following. (All items are not
transferred) Check Box.

This enables the transfer of the Unit
operation settings on the Slave

Terminal.

e EE O

oller: Data Name
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Click the Transfer To Controller
Button.

The settings are transferred from the
Sysmac Studio to the NX Unit.

Computer: Data Name

Unit 1: NX-CT2120 (N1)
¥ CPU/Expansion Racks
CPU Rack
¥ Controller Setup
Operation Settings

2025/11/25 9:48:12
2025/11/25 9:48:
2025/11/25

Built-in EtherNet/IP Port Settings
Memory Settings
¥ Motion Control Setup
Axis Settings
Axes Group Settings

2025/11/25 9:4:
2025/11/25
2025/11/25
2025/11/25

Cam Data Settings
Event Settings

2025/11/25 9:42:19
2025/11 7

o
=
a
|
-
| ]
| ]
| ]
| |
|
| ]
| ]
-
| ]
| ]
| ]

Legend: | Synchronized | | ! A

Computer: Update Date | Controller: Update Date

2025/11/25 9:48:12
2025/11/259 6
2025/11/25

2025/11/25
2025/11/25
2025/11/25 9:

2025/11/25 9:42:19
2025/1

B Clear the present values of variables with Retain attribute (Valid for Transfer to Controller)

Controller: Data Name
~ NX10;

v
A\
Unit 1: NX-CT2120 (N1)
¥ CPU/Expansion Racks
CPU Rack
¥ Controller Setup
Operation Settings
Built-in EtherNet/IP Port Settings
Memory Settings
¥ Motion Control Setup
Axis Settings
Axes Group Settings
Cam Data Settings
Event Settings

B Do not transfer the POU program source (Valid for Transfer to Controller). All data wil be re-transferred when this option is changed.

B Do not transfer the following. (All items are not transferred.)

- NX Unit application data on the CPU Rack and EtherCAT slave backup parameters

- Unit operation settings and NX Unit application data on Slave Terminals.

% Do not transfer the EtherNet/IP connection settings (i, tag data link settings).

Transfer To Controller

Transfer From Controller

3-7-2 Counter Log Acquisition (Cyclic Log Mode)

This section describes how to acquire counter log data by operating the flowmeter and valve. It also
provides an example program in ST for enabling the counter log function near the target value.

With the Sysmac Studio and the

CPU Unit offline, select Programing

— POUs - Programs in the Multiview

Explorer. Then, right-click Programs
and select Add — ST from the pop-
up menu to create a new ST

program file.

Programming
v @ POUs
>
L® Functions
L® Function B
» = Data

» Fa Tasks

Delete Multiple Items

* Ladder

Select and Copy Multiple Items

Add the code as shown on the right
to the ST program.

This example code acquires the
present counter value and enables
the counter log function when it
exceeds 4990.

*Refer to 3-6 Programming for how
to create and configure an ST

program.

IF N1_Ch1_Present_Counter_Value <4990 THEN
N1_Ch1_Counter_Log_Enable := FALSE;

END_IF;

IF N1_Ch1_Present_Counter_Value > 4990 THEN
N1_Ch1_Counter_Log_Enable := TRUE;

END_IF;

Variables

END_IF;

CEND_IF;

N1_Ch1_Counter_Log_Enable := TRUE;

1:=IF N1_Ch1_Present_Counter Value < 4990 THEN
N1_Ch1_Counter_Log_Enable := FALSE;

2
3
ai=IF N1_Ch1_Present_Counter Value > 4990 THEN
5
6
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Select Build Controller from the

Project Menu.

File Edit View Insert| Project | Controller Simulation Toc
| , = Check All Programs F7
d @ a g
Multiview Explorer Build Controller F8
new_Controller 0] v Rebuild Controller
\4 Configurations and Setuj
v EtherCAT s
v Online Edit >
Unit 1:
L Unit1:NX e >

Check the Build Tab Page.
Confirm that no build errors or

warnings have occurred.

Description | Location

Program |

In the Multiview Explorer, double-

click Task Settings.

Multiview Explorer -~

new_Controller 0 v
\d Configurations and Setup

» i EtherCAT

» = CPU/Expansion Racks
< /O Map

» A Controller Setup

» & Motion Control Setup
¢ Cam Data Settings
* Event Settings
L)
# Data Trace Settings

» = OPC UA Settings

Select Program Assignment
Settings and click the + button

highlighted in red frame.

¥ B PrimaryTask

F’rogram name
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Assign the ST program file that you

created in step 2 to PrimaryTask.

Task Settings X
A

¥ Im PrimaryTask

Program name

Pogamd ]

Click the Online Button to place the
Sysmac Studio and the CPU Unit

online.

File Edit View Insert Project Controller Simulation Tools Window Help

Click the Synchronize Button to
transfer the settings from the PC to
the CPU Unit.

10

After you finish transferring the
settings, start the CPU Unit in RUN

mode.

File Edit View Insert Project Controller Simulation Tools Window Help

1

The High-speed Counter Unit waits
until the workpiece is set in the

specified position.

12

The High-speed Counter Unit
detects via sensor input that the
workpiece is set in the specified
position and resets the flowmeter

counter value using the ST program.

13

The High-speed Counter Unit opens
the valve in conjunction with the

counter reset.

14

When the specified amount of liquid
is reached, the target value matching
function turns ON the external output

signal to close the valve.

15

Change the CPU Unit to PROGRAM

mode to stop the operation.

File Edit View Insert Project Controller Simulation Tools ~Window Help
0 %P

PROGRAM Mode
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3-7-3 Counter Log Check and Advance Time Setting
Check the counter log and set the advance time.
By reading and checking the counter log data stored inside the counter that you acquired in 3-7-2
Counter Log Acquisition (Cyclic Log Mode), estimate the delay time from external output OFF due to
target comparison until the valve is closed and the counter stops counting. Then, set the advance
time by the amount of the delay time.

*This section describes reading counter log data.
Refer to A-4-1 Counter Log Data Read in the NX-series High-speed Counter Units User’s Manual
(Cat. No. W647) for details on reading counter log data.

With the Sysmac Studio and the CPU Unit e
online, start the CPU Unit in RUN mode.

In the Multiview Explorer, double-click /O

Map. new _Controller 0 v
A4 Configurations and Setup

v # EtherCAT
¥  Nodel : NX-ECC201 (EO
L - Unit 1: NX-CT2120 (
» = CPU/Expansion Racks

» @ Controller Setup

» & Motion Control Setup

¢ Cam Data Settings

> Event Settings

® Task Settings

# Data Trace Settings
» = OPC UA Settings

Display the I/O Map for the High-speed
Counter Unit and acquire counter log data
(Ch1 Counter Log Data1 to Ch1 Counter Log
Data16).

Analyze the acquired counter log data and
calculate the advance time. Refer to 4-2 How
to Calculate the Advance Time for the specific

setting procedure.

With the Sysmac Studio and the CPU Unit

Multiview Explorer

online, double-click the High-speed Counter

Unit (NX-CT20J20) in the Multiview Explorer to
open the Edit Slave Terminal Configuration
Tab Page.

¥ Nodel: NX-ECC201 (EO

[ ] f Unit 1: NX-CT2120 (]

» = CPU/Expansion Racks

/O Map
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Set the value of Target Comparison Data
Initial Advance Time/Ch1 Target

Comparison Data0 initial Advance Time.

*Set the advance time value calculated from
the counter log data.

This is an example of setting default values for
both the target value and the advance time in
the target comparison data.

Refer to 3-4-6 Counter Resetting by External
Input and External Output Control for the

program for writing set values.

# Unit 1[NodeT:NX-CT2...

Item name

Target Comparison Data Initial Target Value/Ch1 T...
Target Value/Ch1 T...

Target Comparison Data Initi
Target Comparison Data Initial Target Value/Ch2 T.
Target Comparison Data Initial Target Value/Ch2 T.
Target Comparison Data Initial Target Value/Ch2 T.

Taraet Comparison Data Initial Taraet Value/Ch2 T...

larget Comparison Data Initial Advance lime/Ch1..
Advance Time/Ch1.
Target Comparison Data Initial Advance Time/Ch1.
Target Comparison Data Initial Advance Time/Ch2.
Advance Time/Ch2.
Advance Time/Ch2.
Target Compari itial Advance Time/Ch2..

Target Comparison Data Initi

Target Comparison Data Initi
Target Comparison Data Initi

Help

Data type: UINT
Valid range: 0 - 65535

Return to Default Value

Comment: Set Counter1 initial Advance time value of Target comparison data0.

Only for 2 channel mode.
Restart is required to reflect the settinas.

Click the Online Button to place the Sysmac
Studio and the CPU Unit online.

Click the Synchronize Button to transfer the
settings from the PC to the CPU Unit.

Select the check box for the High-speed
Counter Unit (NX-CT20J20) that you have set
up.

Clear the Do not transfer the following. (All
items are not transferred) Check Box.

This enables the transfer of the Unit operation

settings on the Slave Terminal.

10

Click the Transfer To Controller Button.
The settings are transferred from the Sysmac
Studio to the NX Unit.

11

With the Sysmac Studio and the CPU Unit
online, start the CPU Unitin RUN mode.

CCR N ey -

(EEEEEEENEEEE N 0

Legend: | Synchronized || !

B Clear the prese

d when ti

Controller: Update Date | Controller: Data Name
0; ) ~NX10;

r to Controller).
All data will be

& Do not transfer the EtherNet/IP connection settings (i, tag data link settings).
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12

In the Multiview Explorer, double-click /O

Map.

Multiview Explorer

new_Controller 0 v
A4 Configurations and Setup

¥ = EtherCAT
¥ Nodel: NX-ECC201 (EO
L - Unit 1: NX-CT2120 (
» = CPU/Expansion Racks
-

» 3 Controller Setup

» @& Motion Control Setup

¢ Cam Data Settings

> Event Settings

® Task Settings

1 Data Trace Settings
» % OPC UA Settings

13

Display the I/O Map for the High-speed
Counter Unit and acquire counter log data
(Ch1 Counter Log Data1 to Ch1 Counter Log
Data16).

*1 If the counter log is not updated, check the
buffer full flag.

If the buffer is full, the counter log cycle time
may be too short relative to the cycle time for
retrieving the counter log data (for example,
the task period).

*2 The sample program provided in A-4-1
Counter Log Data Read in the NX-series
High-speed Counter Units User’s Manual
(Cat. No. W647) acquires four data items at a
time using I/O data (Ch1 Counter Log Data1
to Ch1 Counter Log Data4). Using I/O data
(Ch1 Counter Log Data1 to Ch1 Counter Log
Data16), you can transfer up to 16 data items

atatime.

14

The sample program provided in A-4-1
Counter Log Data Read in the NX-series
High-speed Counter Units User’s Manual
(Cat. No. W647) copies 128 log data items
into the CounterLogBuffer array variable.

You can monitor the array variable in the
Watch Tab Page, or save it as data to acquire

the counter log data.

*The internal buffer of the High-speed Counter

Unit can store up to 4,096 data items. The

Device name Name | Online value |

new_Controller_0 F;rogram[].Cou nterLc.rgBuFfer[[].j 27] _

Counterl.ogBuffer[0]
Counterl. ogBuffer[1]
Counterl.ogBuffer[2]
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above sample program stores the 129th and
subsequent data items again starting from
CounterLogBuffer[0]. Change the array
variable as appropriate based on the number
of log data items to acquire, or stop storing

data.

15

Check the acquired counter log data and
confirm that the measured values are around
5000 pulses, compared to the target value of
5000.

Then, calculate the advance time by graphing
the results or by other means.

Calculate the advance time by referring to 4-2

How to Calculate the Advance Time.

It is also evident that setting the advance time
resulted in earlier output of the external output
signal.

This means that the valve opening and closing
timing becomes closer to the target value,
leading to reduced delay time for the valve.

*If there is a significant difference between the
target value and the checked result, go back
to 3-7-2 Counter Log Acquisition (Cyclic Log
Mode) and check the counter log data before

performing the procedure again.
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4. Appendices
I



I 4-1 Functions for Stable Measurement

To ensure stable measurement, the High-speed Counter Unit provides the following functions.
Use them as needed.

e Counter Noise Filter
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.

Refer to 7-3-1 Counter Noise Filter in the NX-series High-speed Counter Units User’s Manual (Cat.
No. W647) for details on the counter noise filter.

e External Input Noise Filter
This function prevents data changes and stabilizes data when external input signal contact status is

unstable due to the influence of chattering or noise.

Refer to 7-4-1 External Input Noise Filter in the NX-series High-speed Counter Units User’s Manual
(Cat. No. W647) for details on the counter noise filter.

I 4-2 How to Calculate the Advance Time

This section describes how to calculate the advance time from the acquired counter log data.

1. Retrieve the counter log data from the High-speed Counter Unit and organize it into a table.
2. Locate the point from the counter log data where the specified filing amount is exceeded. ((1) in the
figure below)
This example assumes that the specified amount is 5,000 pulses.
3. Next, locate the point where the valve was fully closed. ((2) in the figure below)
The point where the valve was closed corresponds to where the counter value stopped changing
steadily.
4. Based on steps 1 and 2, calculate the time (T) required to close the valve.
In this example, the time (T) required to close the valve is the advance time.
Since T1 is at the 480th cycle and T2 is at the 2,830th cycle, T is calculated as follows:
T (us) =(T2-T1) x Log period = (2,830 - 480) x 10 (us) = 23,500 (ps)

59



(Omitted)

5045
5046
5046
5045
5046
5046
5045
5046
5046
5045
5046
5046
5046
5046
5046

Hereafter, the point where the counter
value stops changing steadily is where
valve control ends.

*In this example, the counter value

remains unchanged after reaching 5,047

pulses.
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Note: Do not use this document to operate the Unit.
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