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Introduction

Introduction

Thank you for purchasing the Sysmac Studio Automation Software.

The Sysmac Studio allows you to use a computer to program and set up Sysmac devices.

This manual describes the operating procedures of the Sysmac Studio mainly for NJ/NX/NY-series
Controllers.

Use this manual together with the user's manuals for the other devices that you 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.

Notice

This manual contains information that is necessary to use the Sysmac Studio. Please read and under-
stand this manual before using the Sysmac Studio. Keep this manual in a safe place where it will be
available for reference during operation.
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Manual Structure

Page Structure

The following page structure is used in this manual.

—— Level 1 heading
Level 2 heading

Level 2 heading——— 4-3 Mounting Units ~ Level 3 heading

Gives the current
4-3-1  Connecting Controller Components headings.
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.

A step in a procedure ————————1 ointhe units so that the connectors fit exactly.

4 Installation and Wiring

Level 3 heading——|

Hook

Indicates a procedure.

suun Bununow €+

— Page tab

Gives the number
of the main section.

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.

Move the sliders toward the back
untilthey lock into place.

SIGUOAWOD 100D BUIDBUOD 165 T

Special information [ procaston fr oo use

The sliders on the tops and bottoms of the Power Supply Unit, CPU Unit, /O Units, Special /0

. . Units, and CPU Bus Units must be completely locked (until they click into place) after connecting
ICOnS |nd |Cate the adjacent Unit connectors.

precautions, additional
information, or reference

information.

®ba8 e
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Manual name

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

Special Information

Special information in this manual is classified as follows:

Precautions for Safe Use

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

MPrecautions for Correct Use

Precautions on what to do and what not to do to ensure proper operation and performance.
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@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 Controllers and Units with different unit

versions and for different versions of Support Software is given.

Precaution on Terminology

For descriptions of the CPU Unit and Controller terms that are used in this manual, refer to informa-
tion on terminology in the NJ/NX-series CPU Unit Software User's Manual (Cat. No. W501) or the
NY-series Industrial Panel PC / Industrial Box PC Software User’s Manual (Cat. No. W558).

In this manual, download refers to transferring data from the Sysmac Studio to the physical Control-
ler and upload refers to transferring data from the physical Controller to the Sysmac Studio.

For the Sysmac Studio, synchronization is used to both upload and download data. Here,
synchronize means to automatically compare the data for the Sysmac Studio on the computer with
the data in the physical Controller and transfer the data in the direction that is specified by the user.
In this manual, the functions of a specific model of the NX-series CPU Units/Controllers may be de-
scribed with its model specified, such as “NX701 CPU Unit/Controller” or “NX1P2 CPU Unit/Control-
ler”.

In this manual, the Controller functions that are integrated in the NY-series Industrial PC may be re-
ferred to as an NY-series Controller.

The Sysmac Studio supports the NJ/NX/NY-series Controllers. Unless another Controller series is
specified, the operating procedures and screen captures used in the manual are examples for the

NJ-series Controllers.

Terminology

For descriptions of the Controller terms that are used in this manual, refer to information on terminolo-
gy in the manuals that are listed in Related Manuals on page 30.
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Sections in this Manual

Sections in this Manual

Support Software Provided

Introduction with the Sysmac Studio

Installation and

Uninstallation Troubleshooting

System Design Appendices

Programming Index

ane

Controller Configurations and Setup

Online Connections to a Controller

Debugging

Other Functions

Reusing Programming

oo ~Jofofafofn)
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Terms and Conditions Agreement

Terms and Conditions Agreement

| wARRANTY

» The warranty period for the Software is one year from the date of purchase, unless otherwise specif-
ically agreed.

« If the User discovers defect of the Software (substantial non-conformity with the manual), and return
it to OMRON within the above warranty period, OMRON will replace the Software without charge by
offering media or download from OMRON’s website. And if the User discovers defect of media
which is attributable to OMRON and return it to OMRON within the above warranty period, OMRON
will replace defective media without charge. If OMRON is unable to replace defective media or cor-
rect the Software, the liability of OMRON and the User’s remedy shall be limited to the refund of the
license fee paid to OMRON for the Software.

I LIMITATION OF LIABILITY

+ THE ABOVE WARRANTY SHALL CONSTITUTE THE USER’S SOLE AND EXCLUSIVE REM-
EDIES AGAINST OMRON AND THERE ARE NO OTHER WARRANTIES, EXPRESSED OR IM-
PLIED, INCLUDING BUT NOT LIMITED TO, WARRANTY OF MERCHANTABILITY OR FITNESS
FOR PARTICULAR PURPOSE. IN NO EVENT, OMRON WILL BE LIABLE FOR ANY LOST PROF-
ITS OR OTHER INDIRECT, INCIDENTAL, SPECIAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF USE OF THE SOFTWARE.

+ OMRON SHALL HAVE NO LIABILITY FOR DEFECT OF THE SOFTWARE BASED ON MODIFICA-
TION OR ALTERNATION TO THE SOFTWARE BY THE USER OR ANY THIRD PARTY. OMRON
SHALL NOT BE RESPONSIBLE AND/OR LIABLE FOR ANY LOSS, DAMAGE, OR EXPENSES DI-
RECTLY OR INDIRECTLY RESULTING FROM THE INFECTION OF OMRON PRODUCTS, ANY
SOFTWARE INSTALLED THEREON OR ANY COMPUTER EQUIPMENT, COMPUTER PRO-
GRAMS, NETWORKS, DATABASES OR OTHER PROPRIETARY MATERIAL CONNECTED
THERETO BY DISTRIBUTED DENIAL OF SERVICE ATTACK, COMPUTER VIRUSES, OTHER
TECHNOLOGICALLY HARMFUL MATERIAL AND/OR UNAUTHORIZED ACCESS.

+ OMRON SHALL HAVE NO LIABILITY FOR SOFTWARE DEVELOPED BY THE USER OR ANY
THIRD PARTY BASED ON THE SOFTWARE OR ANY CONSEQUENCE THEREOF.

I APPLICABLE CONDITIONS

USER SHALL NOT USE THE SOFTWARE FOR THE PURPOSE THAT IS NOT PROVIDED IN THE
ATTACHED USER MANUAL.

I CHANGE IN SPECIFICATION

The software specifications and accessories may be changed at any time based on improvements and
other reasons.
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Terms and Conditions Agreement

| ERRORS AND OMISSIONS

The information in this manual has been carefully checked and is believed to be accurate; however, no
responsibility is assumed for clerical, typographical, or proofreading errors, or omissions.

16 Sysmac Studio Version 1 Operation Manual (W504)



Safety Precautions

Safety Precautions

Definition of Precautionary Information

The following notation is used in this manual to provide precautions required to ensure safe usage of
the Sysmac Studio and an NJ/NX/NY-series Machine Automation Controller.

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.

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

A WARN | NG Additionally, there may be severe property

damage.

Indicates a potentially hazardous situation which, if

A Caution not avoided, may result in minor or moderate

injury, or property damage.

Precautions for Safe Use

Indicates precautions on what to do and what not to do to ensure safe usage of the product.

|1/| Precautions for Correct Use

Indicates precautions on what to do and what not to do to ensure proper operation and performance.

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.
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/\ WARNING

Check the user program for proper execution before you use it for actual operation.

Check the parameters for proper execution before you use them for actual operation.

Always confirm safety at the destination node before you transfer a user program,
configuration data, setup data, device variables, or values in memory used for CJ-ser-
ies Units from the Sysmac Studio.

The devices or machines may perform unexpected operation regardless of the operat-
ing mode of the CPU Unit.

Execute online editing only after you confirm that no adverse effects will be caused to

the operation of the master and slave axes if the synchronized control processing time
is extended.

Before you perform online editing for a function or a function block, check the locations
where the function or function block is used in the Cross Reference Tab Page and con-
firm the range that will be affected.

Sufficiently confirm safety before you change the values of 1/O ports or variables on the
I/O Map when the Sysmac Studio is online with the CPU Unit. Incorrect operation may
cause the devices that are connected to Output Units to operate regardless of the op-
erating mode of the Controller.

If you set inappropriate parameters when you change the levels of NX Unit events, un-
expected machine operation may result. Confirm that the machine will not be adversely
affected before you transfer the data.

If you use EtherCAT slaves, check the specifications of those slaves in manuals or oth-
er documentation and confirm that the system will not be adversely affected before you
transfer parameters.

When you search and replace a string in a project that includes more than one device,
make sure that the string to replace is in the data of the intended device before you
replace it. If you replace data of an unintended device, the controlled system may
cause an unexpected operation.

To prevent computer viruses, install antivirus software on a computer where you use
this software. Make sure to keep the antivirus software updated.

Keep your computer's OS updated to avoid security risks caused by a vulnerability in
the OS.

Always use the highest version of this software to add new features, increase operabil-
ity, and enhance security.

- —
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Safety Precautions

Manage usernames and passwords for this software carefully to protect them from un-
authorized uses.

Set up a firewall (E.g., disabling unused communication ports, limiting communication
hosts, etc.) on a network for a control system and devices to separate them from other
IT networks. Make sure to connect to the control system inside the firewall.

Use a virtual private network (VPN) for remote access to a control system and devices
from this software.

To prevent information leaks and falsification due to unauthorized login to the comput-
er, configure the account settings appropriately.

-l —
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Safety Precautions

Although the Simulator simulates the operation of the Controller, there are difference
from the Controller in operation and timing.

After you debug the user program on the Simulator, always check operation on the
physical Controller before you use the user program to operate the controlled system.
Accidents may occur if the controlled system performs unexpected operation.

The Simulator instructions are not processed on the physical Controller and all outputs
from the instructions will be FALSE. After you debug the user program on the Simula-
tor, always check operation on the physical Controller before you use the user program
to operate the controlled system.

Accidents may occur if the controlled system performs unexpected operation.

Simultaneous simulation for offline debugging of sequences and the HMI can be per-
formed to simulate the linked operation of the Controller and HMI. However, there are
differences in the operation and timing between this simulation and the actual combi-
nation of the HMI and Controller. After you debug operation with the simulation, always
check operation on the physical Controller and HMI before you use them in the actual
system.

Accidents may occur if the controlled system performs unexpected operation.
Sufficiently confirm safety before you change the values of variables online. Incorrect
operation may cause the devices that are connected to Output Units to operate regard-
less of the operating mode of the Controller.

Always confirm safety before you reset the Controller or any components.

Always confirm the safety at the destination node before you transfer a user program
to a node or perform an operation that changes device variables.
Not doing so may result in injury.

Sufficiently confirm safety before you change the values of variables on a Watch Tab
Page when the Sysmac Studio is online with the CPU Unit. Incorrect operation may
cause the devices that are connected to Output Units to operate regardless of the op-
erating mode of the Controller.

Sufficiently confirm safety at the connected slave or Unit before you change the value
of an I/O port or device variable.
Not doing so may result in injury.

Always confirm safety at the destination node before you transfer parameters or data
from the Sysmac Studio to another node.
Not doing so may result in injury.

SOCSSS & & &
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Precautions for Safe Use

Precautions for Safe Use

I 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 (including changing the Startup Mode).

b) Changing the user program or settings.

c) Changing set values or present values.

d) Performing forced refreshing.

Before you restart operation, make sure that the required data, including device variables, the user
program, and parameters, is transferred to a CPU Unit, Special I/O Unit, CPU Bus Unit, or externally
connected device that was replaced.

Before you restart the EtherNet/IP Unit, make sure that doing so will not adversely affect the control-
led system.

Before executing Clear All Memory in X Bus Unit, make sure that doing so will not adversely affect
the controlled system.

When you restore only part of the data that was backed up, confirm that no problems will occur if
you do not restore all of the backup data. Otherwise, malfunction of the device may occur.

If you transfer only selected programs from the programs that did not match for the synchronization
function, there is no way to check on the Sysmac Studio the integrity with the programs that you do
not transfer. After you transfer the programs, confirm safety before you change the CPU Unit to
RUN mode.

I EtherCAT Communications

If verifying revisions is not selected in the Revision Check Method parameter in the master settings
in EtherCAT configuration, parameters are also transferred to slaves with different revisions. If an
incompatible revision of a slave is connected, incorrect parameters may be set and operation may
not be correct. If you disable the revision check, make sure that only compatible slaves are connect-
ed before transferring the parameters.

Unexpected operation may result if you transfer inappropriate network configuration settings. Even if
appropriate network configuration settings are set, confirm that the controlled system will not be ad-
versely affected before you transfer the data.

After you transfer the user program, the CPU Unit is restarted and communications with the Ether-
CAT slaves are cut off. During that period, the slave outputs behave according to the slave specifi-
cations. The time that communications are cut off depends on the EtherCAT network configuration.
Before you transfer the user program, confirm that the system will not be adversely affected.

NX bus communications are not always established immediately after the power supply is turned
ON. Use the system-defined variables and the EtherCAT Coupler Unit device variables in the user
program to confirm that communications are established before attempting control operations.
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I Slave Terminals

If any inappropriate parameters are set when you transfer the following settings, unexpected ma-
chine operation may result. Confirm that the machine will not be adversely affected before you
transfer the data. Also, confirm that the Unit configuration, I/O allocations, and Unit operation set-
tings are correctly set in the Slave Terminal before you start actual operation.

a) Communications Coupler Unit and NX Unit settings

b) Node address and Unit number settings for the Communications Coupler Unit and NX Units

c) /O allocation settings for the Communications Coupler Unit and NX Units

If inappropriate Unit configuration information is transferred to the Slave Terminal, unexpected ma-
chine operation may result. Even if appropriate Unit configuration information is set, confirm that the
controlled system will not be adversely affected before you transfer the data.

If you execute communications instructions for NX Units with inappropriate path information, unex-
pected machine operation may result. Confirm that the path information is correct before you start
actual operation.

After you import Communications Coupler Unit and NX Unit settings, confirm that the Unit configura-
tion, 1/0O allocations, and Unit operation settings are correctly set in the Slave Terminal before you
start actual operation.

If inappropriate backup data is set when you restore backup data to a Unit, unexpected machine op-
eration may result. Confirm that the system will not be adversely affected before you transfer the
data.

Do not disconnect the cable when you change the values of I/O ports or variables from the I/O Map
with a direct connection to the EtherCAT Coupler Unit. To connect directly to a different Coupler
Unit, go offline, connect the cable to the other Unit, and go online again.

I Mc Test Run

Confirm the axis number carefully before you perform an MC Test Run.

An MC Test Run operation involves motor operation. Refer to the operation manual before you exe-

cute an MC Test Run.

Be particularly careful of the following points.

a) Confirm safety around all moving parts.

b) When you click the Run Button, the motor begins actual operation at the specified velocity. Only
begin motor operation if you are absolutely sure there is no danger if you start the motor.

c) Always have an external emergency stop device available.

d) Sometimes you may be unable to stop the motor from your computer. Install an external emer-
gency stop device so that you can stop the motor immediately if needed.

e) Only operate the motor when you can clearly confirm the motor operation so that you can react
quickly in the case of any danger that may arise due to operation of the motor.

f) A communications error will occur if you attempt to begin operations without EtherCAT communi-
cations. Always establish EtherCAT communications first.

Precautions during MC Test Run Operation

a) During test run execution, only the Sysmac Studio has any control of the operation. Any com-
mands from motion control instructions are ignored.

b) If communications are interrupted between the Sysmac Studio and Controller during test run op-
erations, you will not be able to stop the motor from the computer. Provide an external hardware
means that you can use to stop the motor without fail.
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I Motion Control

» The absolute encoder home offsets are stored in the Controller and backed up by a Battery as abso-
lute encoder information. If any of the following conditions is met, clear the absolute encoder home
offsets from the list of data items to restore, and then restore the data. Then, define home again. If
you do not define home, unintended operation of the controlled system may occur.

a) The Servomotor or Servo Drive was changed since the data was backed up.
b) The absolute encoder was set up after the data was backed up.
c) The absolute data for the absolute encoder was lost.

+ If you change the detailed settings of the Axis Basic Settings Tab Page, make sure that the device
or machine performs the expected operation before you start actual operation. If the relationship be-
tween the functions of the Motion Control Function Module and the EtherCAT slave process data
that is assigned to the axes is not correct, the device or machine may perform unexpected opera-
tion.

I Unit Replacement

» The performance may be different if the hardware revisions are different. Before you transfer the
user program, data, and parameter settings to the CPU Units with the different hardware revisions,
check them for proper execution and then use them for actual operation.

I Model Change

« If the configuration of the EtherCAT network includes an EtherCAT slave that cannot be used by the
Controllers after model change, the configuration and settings of the EtherCAT network will be all
cleared. In that case, create and set an EtherCAT network configuration again.
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Precautions for Correct Use

24

* Observe the following precautions when you start the Sysmac Studio or any of the Support Software

that is provided with it.

a) Exit all applications that are not necessary to use the Sysmac Studio. For virus checker or other
software that could affect the startup and operations of the Sysmac Studio, take measures such
as to remove the Sysmac Studio from the scope of virus checking.

b) If any hard disks or printers that are connected to the computer are shared with other computers
on a network, isolate them so that they are no longer shared.

c) With some notebook computers, the default settings assign the USB port to a modem or infrared
communications.

Refer to the user documentation for your computer and set the USB port as a normal serial port.

d) With some notebook computers, the default settings do not supply power to the USB port or
Ethernet port to save energy. There are energy-saving settings in Windows, and also sometimes
in utilities or the BIOS of the computer. Refer to the user documentation for your computer and
disable all energy-saving features.

No checks are made to verify the logical consistency between data items in the Special Unit Setup.

Therefore, always check the logical consistency between all settings before transferring the Special

Unit Setup to the NJ-series Controller and starting operation, especially when you perform tasks

such as enabling or disabling a setting from another setting. Depending on the settings, logical in-

consistencies could result in unintended operation.

For example, assume that setting item 1 specifies either standard settings or custom settings and

that the custom settings start from setting item 2. Here, even if you set the custom settings from item

2 onward, the setting of setting item 1 will not be automatically changed to specify using the custom

settings. In this case, if you do not also change the setting of setting item 1 to specify using the

custom settings, the settings from items 2 onward will be ignored.
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Regulations and Standards

Software Licenses and Copyrights

» This product incorporates certain third party software. The license and copyright information associ-
ated with this software is available at http://www.fa.omron.co.jp/nj_info_e/.

» This software uses knowledge media technology that was developed by the Meme Media Laborato-
ry (VBL) of Hokkaido University.

IEC 61131-3 Compliance Statement

This product conforms to the IEC 61131-3 standards.
Refer to the IEC 61131-3 compliance statement (http://www.fa.omron.co.jp/nj_info_e/) for information
on items that are in compliance with these standards.
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Versions

Versions

Hardware revisions and unit versions are used to manage the hardware and software in NJ/NX-series
Units, NY-series Industrial PCs, and EtherCAT slaves. The hardware revision or unit version is updat-
ed each time there is a change in hardware or software specifications. Even when two Units or Ether-
CAT slaves have the same model number, they will have functional or performance differences if they

have different hardware revisions or unit versions.
This section describes NJ/NX-series CPU Units, NY-series Industrial PCs, and EtherCAT slaves as ex-

amples.

Checking Versions

You can check versions on the ID information indications or with the Sysmac Studio.

I Checking Unit Versions on ID Information Indications

The unit version is given on the ID information indication on the side of the product.
The ID information on an NX-series NX701-0JO0C CPU Unit is shown below.

ID information indication
Lot number Serial number Unit version

MAC address Hardware revision
Note The hardware revision is not displayed for the Unit that the hardware revision is in blank.

The ID information on an NX-series NX1P2-C0O0OOO00 CPU Unit is shown below.

MAC address

PORT1 : DDDDDDDDDDDD
PORT2 DDDDDDDDDDDD

Hardware

Unit version ..
revision

LOT No. DDMYYD xxxx

ID information indication

Lot number Serial number

Note The hardware revision is not displayed for the Unit that the hardware revision is in blank.
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The ID information on an NJ-series NJ501-00C00C0 CPU Unit is shown below.

ID information indication
Unit model Unit version Hardware revision

Lot number Serial number MAC address

Note The hardware revision is not displayed for the Unit that the hardware revision is in blank.

The unit version of the NY-series Industrial PC is given on the ID information indication on the back of
the product.

The ID information on an NY-series NY502-C101CIL] Controller is shown below.

ID information indication

Unit version

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

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

I Checking Unit Versions with the Sysmac Studio

You can use the Production Information Dialog Box while the Sysmac Studio is online to check the
unit version of a Unit.

You can check the unit version of the following Units and Controllers.

* NJ/NX-series CPU Units or NY-series Controllers

» CJ-series Special /0 Units and CPU Bus Units

» EtherCAT slaves

The unit versions of CJ-series Basic I/O Units cannot be checked from the Sysmac Studio.

Refer to the 8-8 Displaying Unit Production Information on page 8-65 for details on the Unit production
information displays.

® NX-series CPU Units and NY-series Controllers

1 Right-click CPU Rack under Configurations and Setup — CPU/Expansion Racks in the Mul-
tiview Explorer and select Display Production Information.
The Production Information Dialog Box is displayed.
The unit version is displayed after Ver. to the right of the Unit model number or Controller mod-
el number.
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K

Production Information @

Medel Information Serial No.

Output file Show Detail

Close

® NJ-series CPU Units and CJ-series Units

1 Double-click CPU/Expansion Racks under Configurations and Setup in the Multiview Ex-
plorer. Or, right-click CPU/Expansion Racks under Configurations and Setup and select
Edit from the menu.

The Unit Editor is displayed.

2 Right-click any open space in the Unit Editor and select Production Information.
The Production Information Dialog Box is displayed.
The unit version is displayed after Ver. to the right of the Unit model number.
] Production information 3

Model information Lot number |

Rack: 0 Slot: 1 Unit: 1 CJIW-DAD4L Ver.— 031201

® EtherCAT Slaves

1 Double-click EtherCAT under Configurations and Setup in the Multiview Explorer. Or, right-
click EtherCAT under Configurations and Setup and select Edit from the menu.
The EtherCAT Tab Page is displayed.

2 Right-click the master on the EtherCAT Tab Page and select Display Production Information.
The Production Information Dialog Box is displayed.
The unit version is displayed after Rev. to the right of the Unit model number.

Production Information

Type information Serial number
Nodell NX-ECC201 Rev:1.2 (OMRON Corporation) |0xBOO02AD4
NodeS E3X-ECT Rev:1.0 (OMRON Corporation) 0xBO000009

Output file Show Detail

Close
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@ Additional Information

» Refer to the manual for the specific Unit for the unit versions of the CPU Units to which the
database connection service and other functions were added, as well as for the unit versions
of the Communications Coupler Units, NX Units, and Safety Control Units.

* This manual sometimes refers to the unit version of the CPU Unit as the unit version of the
Controller.

Unit Versions and Sysmac Studio Versions

The functions that are supported by a Unit depend on its unit version. The version of Sysmac Studio
that supports the functions that were added for an upgrade is required to use those functions.

Refer to the NJ/NX-series CPU Unit Software User's Manual (Cat. No. W501) and NY-series Industrial
Panel PC / Industrial Box PC Software User’s Manual (Cat. No. W558) for the relationship between
the unit versions of the NJ/NX-series CPU Units and the NY-series Industrial PCs and the Sysmac
Studio versions, and for the functions that are supported by each unit version.

Refer to the relevant manuals for the Communications Coupler Units, X Bus Units, and NX Units for
differences in the functional support provided by each unit version.
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Related Manuals

The following manuals are related. Use these manuals for reference.

Manual name Cat. No. Model numbers Application Description
Sysmac Studio Version 1 W504 SYSMAC Learning about the | Describes the operating proce-
Operation Manual -SE200001 operating proce- dures of the Sysmac Studio.
dures and functions
of the Sysmac Stu-
dio.
Sysmac Studio 1589 SYSMAC-SE20JJ | Learning about the | Describes the Servo Drive related
Drive Functions Operation O Servo Drive related | operating procedures and func-
Manual SYSMAC-DEO functions of the tions among those of the Sysmac
0L Sysmac Studio. Studio.
Sysmac Studio W589 SYSMAC-SE200J | Learning about the | Provides an introduction to the
Project Version Control O Sysmac Studio Sysmac Studio project version
Function Operation Man- SYSMAC-TA4[[ | project version con- | control function along with its in-
ual O trol function and its | stallation method, basic opera-
operating proce- tions, execution method for the
dures. main functions, and other informa-
tion.
Sysmac Studio W618 SYSMAC-SE2[0JJ | Learning aboutan | Describes an outline, execution
3D Simulation Function O outline of the 3D procedures, and operating proce-
Operation Manual SYSMAC-SA40 | simulation function | dures for the 3D simulation func-
[J-64 of the Sysmac Stu- | tion of the Sysmac Studio.
dio and how to use
the function.
Sysmac Studio W595 SYSMAC-SE2[1] | Learning about the | Describes the operating proce-
Robot Integrated System O operating proce- dures of the Sysmac Studio for
Building Function with Ro- SYSMAC- dures and functions | Robot Integrated CPU Unit.
bot Integrated CPU Unit SE200D-64 of the Sysmac Stu-
Operation Manual dio to configure Ro-
bot Integrated Sys-
tem using Robot In-
tegrated CPU Unit.
Sysmac Studio W621 SYSMAC-SE20JJ | Learning about the | Describes the operating proce-
Robot Integrated System O operating proce- dures of the Sysmac Studio for
Building Function with IPC SYSMAC- dures and functions | IPC Application Controller.
Application Controller Op- SE200D-64 of the Sysmac Stu-
eration Manual dio to configure Ro-
bot Integrated Sys-
tem using IPC Ap-
plication Controller.
CX-Integrator W464 - Learning how to Describes operating procedures
CS/CJ/ICP/INSJ/NJ-series configure networks | for the CX-Integrator.
Network Configuration Tool (data links, routing
Operation Manual tables, Communi-
cations Unit set-
tings, etc.).
CX-Designer V099 -—- Learning to create | Describes operating procedures

User’s Manual

screen data for NS-
series Programma-
ble Terminals.

for the CX-Designer.

30
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Manual name Cat. No. Model numbers Application Description
CX-Protocol W344 Creating data Describes operating procedures
Operation Manual transfer protocols for the CX-Protocol.

for general-purpose

devices connected

to CJ-series Serial

Communications

Units.
NX-series CPU Unit W535 NX701-0000 Learning the basic | An introduction to the entire
Hardware User's Manual specifications of NX701 system is provided along

the NX701 CPU with the following information on

Units, including in- | the CPU Unit.

troductory informa- | ¢ Features and system configura-

tion, designing, in- tion

stallation, and * Introduction

maintenance. * Part names and functions

Mainly hardware in- | « General specifications

formation is provid- | « Installation and wiring

ed. * Maintenance and inspection
NX-series W629 NX502-01000 Learning the basic | An introduction to the entire
NX502 CPU Unit specifications of NX502 system is provided along
Hardware the NX502 CPU with the following information on
User’s Manual Units, including in- | the CPU Unit.

troductory informa- | ¢ Features and system configura-

tion, designing, in- tion

stallation, and * Introduction

maintenance. * Part names and functions

Mainly hardware in- | « General specifications

formation is provid- | « Installation and wiring

ed. * Maintenance and inspection
NX-series W593 NX102-00000 Learning the basic | An introduction to the entire
NX102 CPU Unit specifications of NX102 system is provided along
Hardware the NX102 CPU with the following information on
User’s Manual Units, including in- | the CPU Unit.

troductory informa- | ¢ Features and system configura-

tion, designing, in- tion

stallation, and * Introduction

maintenance. * Part names and functions

Mainly hardware in- | « General specifications

formation is provid- | « Installation and wiring

ed. * Maintenance and inspection
NX-series W578 NX1P2-0000 Learning the basic | An introduction to the entire
NX1P2 CPU Unit specifications of NX1P2 system is provided along
Hardware the NX1P2 CPU with the following information on

User’s Manual

Units, including in-
troductory informa-
tion, designing, in-
stallation, and
maintenance.
Mainly hardware in-
formation is provid-
ed.

the CPU Unit.

* Features and system configura-
tion

* Introduction

e Part names and functions

* General specifications

¢ Installation and wiring

* Maintenance and inspection
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Manual name Cat. No. Model numbers Application Description
NJ-series CPU Unit W500 NJ501-00000 Learning the basic | An introduction to the entire NJ-
Hardware User's Manual NJ301-0000 specifications of series system is provided along

NJ101-00000 the NJ-series CPU | with the following information on
Units, including in- | the CPU Unit.
troductory informa- | ¢ Features and system configura-
tion, designing, in- tion
stallation, and * Introduction
maintenance. * Part names and functions
Mainly hardware in- | « General specifications
formation is provid- | « |nstallation and wiring
ed. * Maintenance and inspection
NJ/NX-series CPU Unit W501 NX701-0J0003 Learning how to The following information is pro-
Software User’s Manual NX502-C1000 program and set up | vided on a Controller built with an
NX102-0000 an NJ/NX-series NJ/NX-series CPU Unit.
NX1P2-00000 CPU Unit. * CPU Unit operation
NJ501-0000 Mainly software in- | ¢ CPU Unit features
NJ301-0000 formation is provid- | < Initial settings
NJ101-0000 ed. * Programming based on IEC
61131-3 language specifica-
tions
NX-series NX1P2 CPU W579 NX1P2-00000 Learning about the | Of the functions for an NX1P2
Unit details of functions | CPU Unit, the following informa-
Built-in 1/0 and Option only for an NX-ser- | tion is provided.
Board ies NX1P2 CPU * Built-in I/O
User’s Manual Unit and an intro- * Serial Communications Option
duction of functions Boards
for an NJ/NX-series | « Analog I/O Option Boards
CPU Unit. An introduction of following func-
tions for an NJ/NX-series CPU
Unit is also provided.
* Motion control functions
* EtherNet/IP communications
functions
* EtherCAT communications
functions
NJ/NX-series Instructions | W502 NX701-0J0004 Learning detailed The instructions in the instruction
Reference Manual NX502-01000 specifications on set (IEC 61131-3 specifications)
NX102-00000 the basic instruc- are described.
NX1P2-00000 tions of an NJ/NX-
NJ501-0000 series CPU Unit.
NJ301-0000
NJ101-0000
NJ/NX-series CPU Unit W507 NX701-0000 Learning about mo- | The settings and operation of the
Motion Control User’s NX502-01000 tion control settings | CPU Unit and programming con-
Manual NX102-00000 and programming cepts for motion control are de-
NX1P2-0000 concepts. scribed.
NJ501-0000
NJ301-0000
NJ101-0000
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Manual name Cat. No. Model numbers Application Description
NJ/NX-series W508 NX701-0000 Learning about the | The motion control instructions
Motion Control Instructions NX502-01000 specifications of are described.

Reference Manual NX102-00000 the motion control
NX1P2-00000 instructions.
NJ501-0000
NJ301-0000
NJ101-0000
NJ/NX-series W505 NX701-0000 Using the built-in Information on the built-in Ether-
CPU Unit NX502-01000 EtherCAT port on CAT port is provided.
Built-in EtherCAT® Port NX102-0000 an NJ/NX-series This manual provides an introduc-
User’s Manual NX1P2-0000 CPU Unit. tion and provides information on
NJ501-00000 the configuration, features, and
NJ301-00000 setup.
NJ101-0000
NJ/NX-series W506 NX701-0000 Using the built-in Information on the built-in Ether-
CPU Unit NX502-01000 EtherNet/IP port on | Net/IP port is provided.
Built-in EtherNet/IP™ Port NX102-0000 an NJ/NX-series Information is provided on the ba-
User's Manual NX1P2-0000 CPU Unit. sic setup, tag data links, and other
NJ501-0000 features.
NJ301-0000
NJ101-0000
NJ/NX-series W588 NX701-0000 Using the OPC UA. | Describes the OPC UA.
CPU Unit NX502-00000
OPC UA NX102-0000
User’s Manual NJ501-10J00
NX-series W596 NX701-0J0J20 Using the FINS Describes the FINS function of an
CPU Unit NX502-00000 function of an NX- | NX-series CPU Unit.
FINS Function NX102-0000 series CPU Unit.
User’s Manual
NX-series W639 NX502-00000 Using automation Describes automation playback.
CPU Unit playback
Automation Playback
User’s Manual
NJ/NX-series w527 NX701-0020 Using the database | Describes the database connec-
Database Connection CPU NX502-00000 connection service | tion service.
Units NX102-000J20 with NJ/NX-series
User’s Manual NJ501-0J0J20 Controllers.
NJ101-0J020
NJ-series w528 NJ501-1340 Using the GEM Provides information on the GEM
SECS/GEM CPU Units Services with NJ- Services.
User’s Manual series Controllers.
NJ-series W539 NJ501-400000 Controlling robots Describes the functionality to con-
NJ Robotics CPU Unit NJ501-ROOO with NJ-series CPU | trol robots.
User’s Manual Units.
NJ/NY-series 0030 NJ501-5300 Performing numeri- | Describes the functionality to per-
NC Integrated Controller NY532-5400 cal control with form the numerical control.
User’s Manual NJ/NY-series Con-
trollers.
NJ-series 0037 NJ501-ROOO Using the NJ-series | Describes the settings and opera-

Robot Integrated CPU Unit
User’s Manual

Robot Integrated
CPU Unit.

tion of the CPU Unit and program-
ming concepts for OMRON robot
control.
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Related Manuals

Manual name Cat. No. Model numbers Application Description
NJ/NX-series W503 NX701-0J000 Learning about the | Concepts on managing errors that
Troubleshooting Manual NX502-01000 errors that may be | may be detected in an NJ/NX-ser-

NX102-00000 detected in an ies Controller and information on
NX1P2-0000 NJ/NX-series Con- | individual errors are described.
NJ501-0000 troller.
NJ301-0000
NJ101-0000
NY-series W557 NY532-00000 Learning the basic | An introduction to the entire NY-
IPC Machine Controller specifications of series system is provided along
Industrial Panel PC the NY-series In- with the following information on
Hardware User’s Manual dustrial Panel PCs, | the Industrial Panel PC.
including introduc- | * Features and system configura-
tory information, tion
designing, installa- |  Introduction
tion, and mainte- e Part names and functions
nance. * General specifications
Mainly hardware in- | « |nstallation and wiring
formation is provid- | « Maintenance and inspection
ed.
NY-series W556 NY512-0J000 Learning the basic | An introduction to the entire NY-
IPC Machine Controller specifications of series system is provided along
Industrial Box PC the NY-series In- with the following information on
Hardware User’s Manual dustrial Box PCs, the Industrial Box PC.
including introduc- | * Features and system configura-
tory information, tion
designing, installa- |  Introduction
tion, and mainte- * Part names and functions
nance. * General specifications
Mainly hardware in- | « |nstallation and wiring
formation is provid- | « Maintenance and inspection
ed.
NY-series W568 NY532-0000 Learning about ini- | The following information is pro-
IPC Machine Controller NY512-0000 tial setting of the vided on an introduction to the en-
Industrial Panel PC / In- NY-series Industrial | tire NY-series system.
dustrial PCs and prepara- * Two OS systems
Box PC tions to use Con- * Initial settings
Setup User’s Manual trollers. * Industrial PC Support Utility
* NYCompolet
* Industrial PC API
* Backup and recovery
NY-series W558 NY532-01000 Learning how to The following information is pro-
IPC Machine Controller NY512-00000 program and set up | vided on the NY-series Controller

Industrial Panel PC / In-
dustrial
Box PC
Software User’s Manual

the Controller func-
tions of an NY-ser-
ies Industrial PC.

functions.

* Controller operation

* Controller features

* Controller settings

* Programming based on IEC
61131-3 language specifica-
tions

34
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Related Manuals

Manual name Cat. No. Model numbers Application Description
NY-series W560 NY532-00000 Learning detailed The instructions in the instruction
Instructions Reference NY512-0000 specifications on set (IEC 61131-3 specifications)
Manual the basic instruc- are described.
tions of an NY-ser-
ies Industrial PC.
NY-series W559 NY532-01000 Learning about mo- | The settings and operation of the
IPC Machine Controller NY512-01000 tion control settings | Controller and programming con-
Industrial Panel PC / In- and programming cepts for motion control are de-
dustrial concepts of an NY- | scribed.
Box PC series Industrial
Motion Control User’s PC.
Manual
NY-series W561 NY532-01000 Learning about the | The motion control instructions
Motion Control Instructions NY512-00000 specifications of are described.
Reference Manual the motion control
instructions of an
NY-series Industrial
PC.
NY-series W562 NY532-01000 Using the built-in Information on the built-in Ether-
IPC Machine Controller NY512-00000 EtherCAT port in an | CAT port is provided.
Industrial Panel PC NY-series Industrial | This manual provides an introduc-
/ Industrial PC. tion and provides information on
Box PC the configuration, features, and
Built-in EtherCAT® Port setup.
User’s Manual
NY-series W563 NY532-00000 Using the built-in Information on the built-in Ether-
IPC Machine Controller NY512-010000 EtherNet/IP portin | Net/IP port is provided.
Industrial Panel PC an NY-series Indus- | Information is provided on the ba-
/ Industrial trial PC. sic setup, tag data links, and other
Box PC features.
Built-in EtherNet/IP™ Port
User’s Manual
NY-series W564 NY532-01000 Learning about the | Concepts on managing errors that
Troubleshooting Manual NY512-0000 errors that may be | may be detected in an NY-series
detected in an NY- | Controller and information on indi-
series Industrial vidual errors are described.
PC.
NX-series w627 NX-EIP201 Learning how to Information on the NX-series
EtherNet/IP™ Unit User's use the NX-series | EtherNet/IP Unit is provided.
Manual EtherNet/IP Unit. Information is provided on the ba-
sic setup, tag data links, and other
features.
NX-series W519 NX-ECCOOO Learning how to The following items are described:
EtherCAT® Coupler Unit use an NX-series the overall system and configura-

User’s Manual

EtherCAT Coupler
Unit and EtherCAT
Slave Terminals.

tion methods of an EtherCAT
Slave Terminal (which consists of
an NX-series EtherCAT Coupler
Unit and NX Units), and informa-
tion on hardware, setup, and func-
tions to set up, control, and moni-
tor NX Units through EtherCAT.
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Manual name Cat. No. Model numbers Application Description
NX-series W536 NX-ElICOOO Learning how to The following items are described:
EtherNet/IP™ use an NX-series the overall system and configura-
Coupler Unit EtherNet/IP Cou- tion methods of an EtherNet/IP
User’s Manual pler Unit and Ether- | Slave Terminal (which consists of

Net/IP Slave Termi- | an NX-series EtherNet/IP Coupler
nals. Unit and NX Units), and informa-
tion on hardware, setup, and func-
tions to set up, control, and moni-
tor NX Units.
NX-series W623 NX-PNC202 Learning how to The following items are described:
PROFINET Coupler Unit use an NX-series the overall system and configura-
User's Manual PROFINET Cou- tion methods of an PROFINET
pler Unit and PRO- | Slave Terminal (which consists of
FINET Slave Termi- | an NX-series PROFINET Coupler
nals. Unit and NX Units), and informa-
tion on hardware, setup, and func-
tions to set up, control, and moni-
tor NX Units.
NX-series W525 NX-OOOO00O Referencing lists of | Lists of the power consumptions,
Data Reference Manual the data that is re- | weights, and other NX Unit data
quired to configure | that is required to configure sys-
systems with NX- tems with NX-series Units are pro-
series Units. vided.
NX-series W521 NX-1IDOOOO Learning how to Describe the hardware, setup
NX Units NX-1IAOOOO use NX Units. methods, and functions of the NX
User’s Manual NX-OCcOOO Units.
NX-ODOOOO Manuals are available for the fol-
NX-MDOOOO lowing Units.
W522 NX-ADOOOO Digital /0 Units, Analog I/0 Units,
NX-DACOOOO System Units, Position Interface
W592 NX-HADCICIC] Units, Communications Interface
W566 NX-TSOOO0 Un|t§, Load Cell In_put Units, and
NX-HBOOOD I0-Link Master Units.
W523 NX-PD1000
NX-PFOOIOO
NX-PCoOOO
NX-TBXOO
W524 NX-ECoOIOO
NX-ECSOOO
NX-PGOOIOO
W540 NX-CIFOOO
W565 NX-RSOOOO
W567 NX-ILMOOO
7401 NX-V680C
H228 NX-TCOOOO
H238 NX-HTCOOOO
W626 NX-ECTOOO
w647 NX-CTOOOO
NX-series Z930 NX-SLOOOO Learning how to Describes the hardware, setup
Safety Control Unit NX-SIO0000 use NX-series methods, and functions of the NX-
User's Manual NX-SoOO0m Safety Control series Safety Control Units.
Units.

36

Sysmac Studio Version 1 Operation Manual (W504)
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Manual name Cat. No. Model numbers Application Description
NX-series 2395 NX-SL50100 Learning how to Describes the hardware, setup
Safety Control Unit / Com- NX-SIO0000 use the NX-series methods, and functions of the NX-
munication Control Unit NX-SoOOod Safety Control series Safety Control Units and
User’s Manual NX-csGcOmd Units and Commu- | Communication Control Units.
nication Control
Units.
NX-series 2396 NX-CsGOOd Learning about the | Describes the software setup
Communication Control built-in functions of | methods and communicantions
Unit an NX-series Com- | functions of an NX-series Commu-
Built-in Function munication Control | nication Control Unit.
User’s Manual Unit.
Vision Sensor FQ-M-series | Z314 FQ-MS12[J Learning how to Describes the hardware, setup
Specialized Vision Sensor use the Specialized | methods and functions of the Spe-
for Positioning Vision Sensors for | cialized Vision Sensors for Posi-
User’s Manual Positioning. tioning.
Vision System FH/FHV Z343 FH-1000 Learning about the | Describes the Sysmac Studio set-
Series FH-1O0O0O-00 setting procedures | ting procedures for FH-series and
Operation Manual for Sys- FH-2000 for FH-series and FHV-series Vision Sensors.
mac Studio FH-2000-00 FHV-series Vision
FH-30J00 Sensors.
FH-3000-00
FH-50000
FH-50000-00
FHV7O-0000O0O-
C
FHV7O-0000O0O-
sOd
FHV7O-0000O0O-
sOO-00
FHV7O-0000O0O-
HOO
FHV7O-0000O0O-
HOO-O00O
Displacement Sensor ZW- | Z332 ZW-CE10 Learning how to Describes the hardware, setup
series use the ZW-series | methods and functions of the ZW-
Confocal Fiber Type Dis- Displacement Sen- | series Displacement Sensors.
placement Sensors Sors.
User’s Manual
Z\W-7000/5000-series 7362 ZW-70000] Learning the set- Describes the Sysmac Studio set-
Confocal Fiber Type Dis- ZW-50000] ting procedures for | ting procedures for
placement Sensor ZW-7000/5000-ser- | ZW-7000/5000-series Displace-
User’s Manual ies Displacement ment Sensors.
Sensors.
Z\W-7000/5000-series 2363 ZW-700001 Learning the com- | Describes the Sysmac Studio set-
Confocal Fiber Type Dis- ZW-50000] munication setting | ting procedures for

placement Sensor
User’s Manual

for Communication Set-
tings

procedures for
Z\W-7000/5000-ser-
ies Displacement
Sensors.

ZW-7000/5000-series Displace-
ment Sensors.
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Related Manuals

Manual name

Cat. No.

Model numbers

Application

Description

NA-series
Programmable Terminal
Hardware

User’s Manual

V117

NAS-OOwWOOO0d

Learning the speci-
fications and set-

tings required to in-
stall an NA-series

Programmable Ter-
minals and connect
peripheral devices.

Information is provided on NA-ser-
ies Programmable Terminal speci-
fications, part names, installation
procedures, and procedures to
connect an NA Unit to peripheral
devices. Information is also pro-
vided on maintenance after opera-
tion and troubleshooting.

NA-series
Programmable Terminal
Hardware(-V1)

User’s Manual

V125

NAS-OOwOOOd
0-v1

Learning the speci-
fications and set-

tings required to in-
stall an NA-series

Programmable Ter-
minals and connect
peripheral devices.

Information is provided on NA-ser-
ies Programmable Terminal speci-
fications, part names, installation
procedures, and procedures to
connect an NA Unit to peripheral
devices. Information is also pro-
vided on maintenance after opera-
tion and troubleshooting.

NA-series
Programmable Terminal
Hardware(-V2)

User’s Manual

V128

NAS-OOwOOod
0-v2

Learning the speci-
fications and set-
tings required to in-
stall an NA-series
PT and connect pe-
ripheral devices.

Information is provided on NA-ser-
ies Programmable Terminal speci-
fications, part names, installation
procedures, and procedures to
connect an NA Unit to peripheral
devices. Information is also pro-
vided on maintenance after opera-
tion and troubleshooting.

NA-series Programmable
Terminal
Software User’s Manual

V118

NA5-OOWOOOO0
(-vhj)

Learning about NA-
series PT pages
and object func-
tions.

Describes the pages and object
functions of the NA-series Pro-
grammable Terminals.

NA-series Programmable
Terminal Device Connec-
tion User's Manual

V119

NAS-OwOOoO

Learning the meth-
ods to connect NA-
series PT with each
device.

Describes how to connect NA-ser-
ies PT with other devices.

NA-series Programmable
Terminal Soft-NA User's
Manual

V126

NA-RTLDOOO

Learning the basic
use of Soft-NA and
the differences

from NA-series PT.

Describes the basic use of Soft-
NA and the differences from NA-
series PT.
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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

manual.
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JE B

Revision code
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Revision History

Revision

code Date Revised content
56 October 2025 Revisions for an upgrade to Sysmac Studio version 1.64.
57 January 2026 Revisions for an upgrade to Sysmac Studio version 1.65.
58 July 2026 Addition of description on the device recognition process when con-

necting a computer and an HMI via USB.
Corrected mistakes.
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Introduction
]

This section provides an overview and lists the specifications of the Sysmac Studio
and describes its features and components.
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1 Introduction

1-1

The Sysmac Studio

The Sysmac Studio Automation Software provides an integrated development environment to set up,
program, debug, and maintain SYSMAC NJ/NX/NY-series Controllers and other Machine Automation
Controllers, as well as EtherCAT slaves.

I Flexible Development Environment

The Sysmac Studio provides an environment for programming with variables.

There is no need for concern about memory addresses. This eliminates the need to wait for memory
address definitions for hardware before the start of software development. Hardware and software can
be designed independently and developed in parallel.

POUs (program organization units) that include programs, functions, and function blocks can be used
to design programming that does not depend on any one specific system. This increases the reusabili-
ty of programming.

I Development Environment for Multiple Programmers

The Sysmac Studio provides an environment for programming with variables and POUs.
Programming is designed with POUs (programs, functions, and function blocks). The programs are
then assigned to tasks and the program execution order is defined. This reduces the interdependence
of the programs and therefore allows more than one programmer to easily work at the same time.

The assignments of variables to hardware and the definitions of the relations between information that
is shared between different programs can be set at any time.
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1 Introduction

1-2 Features

sainjead z-1

I More Support for IEC 61131-3 Programming Languages

The Sysmac Studio is based on the International Standard IEC 61131-3. It provides a state-of-the-art
programming environment based on the ladder diagram and structured text programming languages
and on POUs, which include programs, functions, and function blocks.

I Easy Operation

The Sysmac Studio places as few restrictions as possible on the design procedures to allow you to
start design work from any part of the system. The design concept features easy-to-understand oper-
ating procedures with suitable guides that do not interfere with the workflow so that you can see the
flow of design work.

This provides user-friendly operation for flexible design work in which even mistakes in settings and
procedures can be corrected immediately or left until the project is finalized as long as they will not
lead to serious accidents. The Sysmac Studio is designed to achieve optimum functionality and ease
of operation to combine Machine Automation Controllers, such as those in the NJ/NX/NY Series, with
Sysmac-compliant EtherCAT slaves and other Sysmac devices.

I Complete Debugging

The Sysmac Studioprovides complete functions for debugging sequence control, such as changing
present values and changing programming online. It also provides debugging functions with motion
control simulations of motion control, such as displaying trace results in 2D or 3D and displaying
traces on virtual devices. These functions enable debugging on images that are closer to the physical
devices.

Also, debugging through Vision System simulation with a Vision Sensor is supported. With the Vision
Edition, you can perform simulation for individual Vision Sensors. With the Standard Edition, you can
also perform integrated simulation with a Controller.

I Maintenance

The Sysmac Studio lets you check the Controller status on a status list. Troubleshooting functions let
you easily check error details and corrections for Controller errors.
You can also assign user-defined errors in the same way as Controller errors are assigned.
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1 Introduction

1-3

Specifications

1-3-1

Product Model Numbers

To use the Sysmac Studio, you need to install the software and purchase a license.
Please download the software from the License Portal site (64-bit application only) or purchase the
DVD media.

There are two types of licenses: the network license for 64-bit application and the standalone license
for 32-bit application.

The network license for 64-bit application requires you to register your user ID, license number, and
computer in the system on the Internet for authentication. This eliminates the risk of losing the license
and enables authentication, cancellation, and transfer of the license.

The standalone license (for 32-bit application) is a type of license that can be used by entering the

license number at the startup of the Sysmac Studio. It is suitable for multi-user operation or bundling
with a maintenance computer as a component of manufacturing equipment.

Network License (for 64-bit Application Only)

After purchasing a network license, you can download the installer image file for installation by signing
up as a user on the License Portal site. Visit our website at https://license-user.automation.omron.com/
for details.

Product name Number of licenses | Model number
Sysmac Studio basic license 1 license SYSMAC-BA201L
Sysmac Studio advanced license 1 license SYSMAC-AD201L
Sysmac Studio upgrade license for advanced™ | 1 license SYSMAC-ADS01L

*1.  This license upgrades your basic license to the advanced license.

DVD

Product 32-bit/64-bit application Model number
Sysmac Studio | 32-bit application SYSMAC-SE200D
Standard Edition | 64-bit application SYSMAC-SE200D-64
Version 1.01C]

You can also download the installer image file for installation of the Sysmac Studio (64 bit) by signing
up as a user on the License Portal site.
Visit our website at https://license-user.automation.omron.com/ for details.
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I Standalone License

1 Introduction

Product Number of licenses Model number
Sysmac Studio 1 license SYSMAC-SE201L
Standard Edition 3 licenses SYSMAC-SE203L
Version 1.L101 10 licenses SYSMAC-SE210L

30 licenses SYSMAC-SE230L
50 licenses SYSMAC-SE250L
Sysmac Studio 1 license SYSMAC-VEO0O1L
Vision Edition™!
Version 1.0J0
Sysmac Studio 1 license SYSMAC-MEO01L
Measurement Edition? | 3 licenses SYSMAC-MEO003L
Version 1.1
Sysmac Studio 1 license SYSMAC-NEOO1L
NX-10 Edition™
Version 1.0J0
Sysmac Studio 1 license SYSMAC-DEOO1L
Drive Edition™
Version 1.1
Sysmac Studio 1 license SYSMAC-FEOOICIL

Safety Edition™
Version 1.0

*1.  You can use the Vision Edition only for the FQ-M-series Vision Sensors and FH-series Vision Sensors.

*2.  With the Measurement Edition, you can use only the setup functions for ZW-series Displacement Sensors.

*3.  You can use the NX-1O Edition only for EtherNet/IP Slave Terminals that use an NX-series EtherNet/IP Cou-
pler Unit or PROFINET Coupler Unit.

*4.  You can use the Drive Edition only for 1S-series and G5-series Servo Drives.

*5.  You can use the Safety Edition only for safety control systems that use an NX-series Communication Con-

trol Unit or NX-series EtherNet/IP Coupler.

I Option Licenses for Standalone License

You must purchase an option license to use the functions supported by the option. To use an option
license, register it after you install the Sysmac Studio.

Option licenses cannot be applied to the network license.
To use functionality equivalent to those listed below with the network license, please purchase a Sys-
mac Studio advanced license (SYSMAC-AD201L) or a Sysmac Studio upgrade license for advanced

(SYSMAC-AD501L).

Product name

Number of licenses

Model number

Sysmac Studio

1 license

SYSMAC-TA401L

Team Development Option™ | 3 licenses

SYSMAC-TA403L

10 licenses SYSMAC-TA410L
30 licenses SYSMAC-TA430L
50 licenses SYSMAC-TA450L
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1 Introduction

Product name Number of licenses Model number
Sysmac Studio 1 license SYSMAC-SA401L-64
3D Simulation Option™ 3 licenses SYSMAC-SA403L-64

10 licenses SYSMAC-SA410L-64
30 licenses SYSMAC-SA430L-64
50 licenses SYSMAC-SA450L-64

*1. Refer to the Sysmac Studio Project Version Control Function Operation Manual (Cat. No. W589) for details
on the Team Development Option.

*2.  Refer to the Sysmac Studio 3D Simulation Function Operation Manual (Cat. No. W618) for details on the 3D
simulation option.

1-3-2  Support Software That You Can Install from the Sysmac Studio

Installer and Enclosed Data

The following table lists the Support Software that you can install from the Sysmac Studio installer and
the data that is included on the DVD.

Installable Software Version Classification Enclosed data
* Sysmac Studio Ver. 1.0 | Automation Software » CPS
* CX-Integrator™ Ver. 2.0 | Support Software * Manuals (PDF files)
* CX-Designer’! Ver. 3.00 | Support Software
* CX-Protocol’! Ver. 2.0J | Support Software
* Network Configurator™! Ver. 3.L1 | Support Software
* CX-ConfiguratorFDT"! Ver. 3.00 | Support Software
* Adept Robot IP Address Setting Tool | Ver. 1.0J | Support Software
* CX-Server'! Ver. 5.00 | Communication Middleware
* Communications Middleware Ver. 1.00 | Communication Middleware

*1.  This software cannot be installed from the Sysmac Studio Vision Edition, Measurement Edition, or Drive Edi-
tion.

Refer to 10-1 Support Software Provided with the Sysmac Studio on page 10-2 for information on
Support Software.

1-3-3  Supported Languages

The Sysmac Studio supports the following languages.
Japanese, English, German, French, Italian, Spanish, Traditional Chinese, Simplified Chinese, and
Korean
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1 Introduction

1-3-4  Applicable Models

Model numbers

Model numbers

Model numbers

&

The models that you can select when you create a project on the Sysmac Studio are given in the fol- -‘é’
lowing tables. %
Y]

Controllers Vision Sensors g
(7]

NX701-16000] NY532-13000] FH-1000
NX701-17000] NY532-1400] FH-1000-00

NX502-1300] NY532-15000] FH-2000

NX502-140000 NY532-54000] FH-2000-00 %
NX502-15010] NY512-1300 FH-3000 §
NX502-16010] NY512-1400] FH-3000-00 5
NX502-17010] NY512-1500] FH-50000 o
NJ501-1300 NX102-10000] FH-5000-00 g
NJ501-140000 NX102-11000 FHV7O-00000-C &
NJ501-15000 NX102-1200] FHV70-00000-S00

NJ501-430000 NX102-90010] FHV7O-00000-S00-00

NJ501-44000 NX1P2-100000 FHV70-00000-HOO

NJ501-450100 NX1P2-1000001 FHV7O-00000-HOO-00

NJ501-53000 NX1P2-110000 FQ-MS1200-ECT™2

NJ501-ROOO

NX1P2-1100001

FQ-MS1200-M-ECT "2

i NX1P2-900101010] -
NJ301-11010] o
NJ301-120000 NX1P2-90010101011 -

NJ101-100000 NX1P2-9BCICICIC] FQ-MS12[0-M
NJ101-900000 NX1P2-9B0LLIL1 *2. Supported by the Sysmac Studio

(32-bit) only.

*1. Supported by the Sysmac
Studio (64-bit) only.

Displacement Sensors HMIs Slave Terminals
Model numbers Model numbers Model numbers
ZW-CE1 NA5-15wO0O0O0 NX-ElCOOO
ZW-CE10T NA5-12wOO00 NX-PNCOIOO
ZW-c10 NA5-owO OO0
ZwW-c10T1 NA5-7WOOOO
ZW-8000 NA-RTLDOI
ZW-8000T NA5-15wOO0O0(-vO)
ZW-7000 NA5-12wOO0O0O(-vO)
ZW-7000T NA5-9WOOOO((-vO)
ZW-5000 NAS5-7WOOO0O(-vO)
ZW-5000T
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Drives Safety Network Controllers Application Controllers
Model numbers Model numbers Model numbers
R88D-1SNOOO-ECT NX-CSGOOO AM101-1000"1"2
R88D-1SNLILILI-ECT-51 *1. Supported by the Sysmac Studio
R88D-1SANOICIO-ECT (64 bit) only.
R88D-KNOOO-ECT(-L) *2. Select Application Manager when

you select a device.

@ Additional Information

Some Controllers support OPC UA. Refer to the NJ/NX-series CPU Unit OPC UA User’s
Manual (Cat. No. W588) for details on the OPC UA and the models of the Controllers that
support OPC UA.

The NJ501-00020, NJ101-00020, NX701-00020, NX502-1J00, and NX102-[1J20 are Con-
trollers that support DB connection. Refer to the NJ/NX-series Database Connection CPU
Units User’s Manual (Cat. No. W527) for details.

The NJ501-1340 supports GEM Services. Refer to the NJ-series SECS/GEM CPU Units
User's Manual (Cat. No. W528) for details.

The NJ501-41C1 support robot control. Refer to the NJ-series NJ Robotics CPU Unit
User’s Manual (Cat. No. W539) for details.

The NJ501-5300 and NY532-5400 are Controllers that support CNC function. Refer to the
NJ/NY-series NC Integrated Controller User’s Manual (Cat. No. O030) for details.

The NX-CSGOI is a Communication Control Unit that is necessary to use the NX-SL5C1[]
[J Safety CPU Unit. Refer to the NX-series Safety Control Unit / Communication Control Unit
User’s Manual (Cat. No. Z395) for details.

Download the PDF files of the manuals from your OMRON website.

1-3-5 Types of Licenses

There are two types of licenses: the network license and the standalone license.

I Network License

The network license includes two types of grades.

Grade of license Description

Basic license This edition allows you to use all the models that are listed under 7-3-4 Applicable Models

on page 1-7.

Advanced license | In addition to the functions of the basic license, you can use the 3D simulation option and

the team development option functions.

I Standalone License

The standalone license includes the following types.

Edition Description
Standard Edition This edition allows you to use all the models that are listed under 7-3-4 Applicable Mod-
els on page 1-7.
Vision Edition You can use this edition only for FQ-M-series Vision Sensors and FH-series Vision Sen-
sors.

Measurement Edition | You can use this edition only for ZW-series Displacement Sensors.
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Edition Description R
NX-10 Edition You can use this edition only for EtherNet/IP Slave Terminals that use an NX-series g
EtherNet/IP Coupler Unit or PROFINET Coupler Unit. B
Drive Edition You can use this edition only for 1S-series and G5-series Servo Drives. %"
Safety Edition You can use this edition only for safety control systems that use an NX-series Communi- %-
cation Control Unit or NX-series EtherNet/IP Coupler. @
Trial Version You can use all of the functions of the Standard Edition for 30 days after you install the
(without a License) software.

You can register more than one license at the same time. The priority of license validity is given in the

following table. N
[«

Priority | Types of Licenses g>
1 (high) | Standard Edition g;
2 Vision Edition 2
Measurement Edition g

NX-IO Edition g

Drive Edition @

Safety Edition
3 (low) | Trial Version

« If licenses with different priorities are registered at the same time, the license with the highest priori-
ty is valid.
Example: If you register a license for the Vision Edition when the Trial Version is already installed in
the Sysmac Studio, you can use only Vision Sensors. In this case, you cannot use the Trial Version
of the Sysmac Studio.

* If licenses with the same priorities are registered at the same time, all of the licenses are valid.
Example: If you register a license for the Vision Edition when a license for the Measurement Edition
is already registered in the Sysmac Studio, you can use both Displacement Sensors and Vision

Sensors.
Refer to 3-3-12 Displaying and Registering Licenses on page 3-28 for the procedure to register li-

censes.

1-3-6  Applicable Computers

The Sysmac Studio is an application that runs on Microsoft Windows.
The Sysmac Studio comes as either 32-bit or 64-bit applications. The supported OS and system re-
quirements are given in the following table.

I System Requirements

The system requirements for the Sysmac Studio are given in the following table.
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® For Sysmac Studio (32 bit)

(o] CPU™ RAM Display
Windows 7 SP12 (32-bit or 64-bit edi- | DOS/V (IBM AT compatible ma- 2 GB min. | XGA
tion) chines) personal computers equip- 1,024 x 768,
Windows 8.1°3 (32-bit or 64-bit edition) | Ped With Intel® Core™ i5 M520 16 million colors
Windows 10 version 1607 or later (32- | (24 GH?2) or equivalent/faster pro- | 4 GB min. | WXGA
bit or 64-bit edition) cessors are recommended. recom- 1,280 x 800,
Windows 11 (64-bit edition) mended 16 million colors

recommended

*1.  If you create a user program with a memory size over 20 MB, the personal computer equipped with In-
tel® Core™ i7 or an equal/faster processor and the RAM of 8 GB or more is recommended.

*2. Windows 7 Update (KB4474419 and KB4490628) must be applied to the OS.

*3.  Windows 8.1 Update (KB2919355) must be applied to the OS.

Apply the latest updates to the OS installed on your computer to ensure that it is always up-to-date.
In addition, installation of the following applications is a system requirement for the Sysmac Studio.
* .NET Framework 3.5

If not installed on your computer, download .NET Framework 3.5 SP1 from the Internet to install.
* .NET Framework 4.8

If not installed on your computer, it will be automatically installed.

Other system requirements are given below.

System requirement Specification

Available hard disk space required at the start of DVD installation | 12 GB min.

Available hard disk space required at the start of auto-updating 15 GB min."

Optical drive DVD-ROM

Communications port Ethernet or USB (USB 2.0)2
*1.  Available hard disk space required when you click the Install Button in the OMRON Automation
Software Upgrade Utility Window to execute auto-updating.
*2.  For hardware (e.g., PC and CPU unit) connection methods and cables, refer to the hardware manual for
each unit.

For Sysmac Studio (64 bit)

os CPU™"2 RAM™2 Display?
Windows 10 version DOS/V (IBM AT compatible machines) per- 4 GB min. XGA
1607 or later (64-bit edi- | sonal computers equipped with Intel® Core™ 1,024 x 768,
tion) i5-3xxx (3rd generation: lvy Bridge) or equiv- 16 million colors
Windows 11 (64-bit edi- | alent/later processors are required. 8 GB min. WXGA
tion) recom- 1,280 x 800,
mended 16 million colors
recommended

*1.  If you create a user program with a memory size over 20 MB, the personal computer equipped with In-
tel® Core™ i7 or an equal/faster processor and the RAM of 8 GB or more is recommended.

*2.  Refer to the Sysmac Studio 3D Simulation Function Operation Manual (Cat. No. W618) for recommend-
ed system requirements to use the 3D Simulation Option function.

Apply the latest updates to the OS installed on your computer to ensure that it is always up-to-date.
In addition, installation of the following applications is a system requirement for the Sysmac Studio.
* .NET Framework 3.5
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If not installed on your computer, download .NET Framework 3.5 SP1 from the Internet to install.

* .NET Framework 4.8
If not installed on your computer, it will be automatically installed.

suonesyveds ¢-1

Other system requirements are given below.

System requirement Specification
Available hard disk space required at the start of DVD installation | 15 GB min.
Available hard disk space required at the start of auto-updating 18 GB min.*"

Optical drive DVD-ROM

Communications port Ethernet or USB (USB 2.0)?

*1. Available hard disk space required when you click the Install Button in the OMRON Automation
Software Upgrade Utility Window to execute auto-updating.
*2.  For hardware (e.g., PC and CPU unit) connection methods and cables, refer to the hardware manual for

each unit.

sleyndwo) ajqeolddy 9-¢-|
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1-4 Components

The components of the DVD and license are listed below. Make sure that all components are included.

® DVD Media (SYSMAC-SE200D/SYSMAC-SE200D-64)

Component

Description

Introduction

An introduction to the Sysmac Studio is provided.

Setup disk (DVD-ROM)

1

® Licenses (SYSMAC-BA2LI[IL/ SYSMAC-AD2L1[IL/ SYSMAC-ADSLICIL/
SYSMAC-SE20][IL/ SYSMAC-VEOLICIL/ SYSMAC-MEOLICIL/ SYSMAC-
NEOLILIL/ SYSMAC-DEOLICIL/ SYSMAC-TA4LLIL/ SYSMAC-FEOLICIL/
SYSMAC-SA4L1[1L-64)

Component

Description

License Agreement

The license agreement gives the usage conditions and warranty for the Sysmac
Studio.

License Card

The following are given: Model number, version, license number, and number of li-
censes.

License Stickers™

The following are given: Model number, version, license number, and number of li-
censes. Two stickers are provided.

User Registration
Card"™!

Two cards are provided, one for Japan and one for other countries.

Address Sheet”™’

This is an address sheet that is used when the license is purchased outside of Ja-
pan.

*1.  These items do not come with SYSMAC-BA21IL, SYSMAC-AD20CIL, and SYSMAC-ADSOICIL.

M Precautions for Correct Use

The license number, which is required for installation, is given on the license certificate.
Keep it in a safe place so that it is not lost.
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Installation and Uninstallation

This section describes how to install and uninstall the Sysmac Studio.

21

Installing the Sysmac Studio .......ccccccmiiiriiiicccccceerr e 2-2
2-1-1 Confirmations before Installation ... 2-2
2-1-2 Requirements for Installation.............ccooeiiiiii 2-2
2-1-3 Installing the Sysmac StUAIO .........ccviiiiiiiii 2-3

Uninstalling the Sysmac Studio .........ccccvvvmiiiiniii e, 212
2-2-1 Uninstalling the Sysmac Studio..........coiiieriiiiiiiee e 2-12

Auto-updating the Sysmac Studio..........ccccceimmrriiii e 2-16
2-3-1 Confirmations before Implementing Auto-updating ...........ccccoviiiieeiiieenns 2-16
2-3-2 Implementing an Auto-UPdate ...........coouiiiiiiiiiiii e 2-16
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2 Installation and Uninstallation

2-1 Installing the Sysmac Studio

2-1-1 Confirmations before Installation

Check the following items before you install the Sysmac Studio.

» To install the Sysmac Studio, log onto Windows as the administrator or as a user with administrator
rights. There are files that a user without administrator rights cannot write. An access error will occur
if you log on without administrator rights.

* Apply the latest updates to the OS to ensure that it is always up-to-date.

» Exit all applications that are running on the computer before you install the Sysmac Studio.

* You cannot install the Sysmac Studio from a network drive, such as a DVD drive or hardware drive
that is shared on a network. Always install the Sysmac Studio from a DVD drive on the computer
onto which you need to install the Sysmac Studio.

» Corrupted files cannot be restored on a compressed drive. Do not install the Sysmac Studio on a
compressed drive.

* Do not cancel the setup while it is in progress. Files that were copied may remain in the installation
directory.

* Do not turn OFF the power to the computer or reset the computer while the installation is in prog-
ress. Computer data may be corrupted.

* You may need to restart Windows after you install the Sysmac Studio. Restart as required according
to Installation Wizard messages.

2-1-2  Requirements for Installation

I Supported OS

You can install the Sysmac Studio on computers with any of the following operating systems.

Sysmac Studio (32 bit) Sysmac Studio (64 bit)

OS | windows 7 SP1"1 (32-bit or 64-bit edition) Windows 10 version 1607 or later (64-bit edi-
tion)

Windows 11 (64-bit edition)

Windows 8.1"2 (32-bit or 64-bit edition)

Windows 10 version 1607 or later (32-bit or 64-bit edi-
tion)

Windows 11 (64-bit edition)

*1. Windows 7 Update (KB4474419 and KB4490628) must be applied to the OS.
*2. Windows 8.1 Update (KB2919355) must be applied to the OS.

| cx-One Installation

If the CX-One is installed on the computer, the operation when you install the Sysmac Studio depends
on the version of the CX-One.

® Versions Earlier Than CX-One Version 4

Installation is cancelled and the Sysmac Studio cannot be installed. Uninstall the CX-One before
you install the Sysmac Studio.
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® CX-One Version 4 or Higher

You can install the Sysmac Studio™.

The Support Software? and CX-Server are installed in the installation folder of the CX-One. If the

same Support Software is already installed, it is overwritten.
*1. If the Sysmac Studio is installed on a computer with the CX-One and then the CX-One is uninstalled, the

Support Software may no longer operate correctly.
*2. Here, “Support Software” indicates the CX-Integrator, CX-Designer, CX-Protocol, Network Configurator,

and CX-ConfiguratorFDT.

I Installed Application Software

The Sysmac Studio installs the following application software.

Name Version

e Sysmac Studio Ver. 1.0J

Support Software: CX Common Tools

Name Version
e CX-Integrator Ver. 2.1
e CX-Designer Ver. 3.0J
* CX-Protocol Ver. 2.0J
* Network Configurator Ver. 3.0J
e CX-ConfiguratorFDT Ver. 3.1

Support Software: Other Tools

Name Version

» Adept Robot IP Address Setting Tool™! Ver. 1.0]
*1. The tool is always installed.

Communications Middleware

Name Version

e CX-Server Ver. 5.0
¢ Communications Middleware Ver. 1.0J

Other Application Software

Name Version
e .NET Framework Ver. 4.8
¢ DirectX Ver. 11.0 or higher
* WinPcap Ver. 4.1

2-1-3  Installing the Sysmac Studio

This section provides the procedure to install the Sysmac Studio.™!
*1. If the CX-One is installed on the computer, you may not be able to install the Sysmac Studio depending on the
version of the CX-One. Refer to 2-1-2 Requirements for Installation on page 2-2 for details.
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2 Installation and Uninstallation

I Preparations for Installation

1

Set the Sysmac Studio installation disk ™! into the DVD-ROM drive.
The setup program is started automatically and the Select Setup Language Dialog Box is dis-

played.

*1. You can also download the installer image file for installation of the Sysmac Studio (64 bit) by signing
up as a user on the License Portal site.
Visit our website at https://license-user.automation.omron.com/ for details.

Select the language to use, and then click the OK Button.

Sysmac Studio - InstallShield Wizard *

. Select the language for the installation from the choices below.

English (United States) ~

The Sysmac Studio Setup Wizard is started.

 If the OS is not up-to-date, you may be asked to apply the latest updates to the OS. Apply
the latest updates to the OS and install the Sysmac Studio again.

« If NET Framework 4.8 is not installed on the computer, the .NET Framework 4.8 installation
dialog box is displayed. To install, follow the instructions given in the dialog box.
When .NET Framework has been installed, a confirmation dialog box to restart the computer
is displayed. Always select Yes, | want to restart my computer now and click the Finish
Button to restart.
After the computer is restarted, double-click the Setup.exe under the DVD-ROM drive to start
the setup again.

3 Click the Next Button.

Sysmac Studio - InstallShield Wizard X

Welcome to the InstallShield Wizard for Sysmac
Studio

The Instalishield Wizard will install Sysmac Studio on your
computer. Te continue, dick Next.

The License Agreement Dialog Box is displayed.
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4 Read the License Agreement carefully. If you agree to all of the conditions, select the | accept
the terms of the license agreement Option, and then click the Next Button.

Sysmac Studio - InstallShield Wizard x

License Agreement
Please read the following license agreement carefully.

-

IMPORTANT ~

(1) Users of this product must agree to the following Software License Agreement. If
you do not agree, please return the endosed software ("Software”) without installing
this package to the shop where you bought the Software.

oipn}g sewsAg sy Buljeisuj |-

(2) The warranty service set forth in Section 7 of the Software License Agreement and
any information on the Software and its revision and new version will not be provided
to you, unless you register as an user of the Software by the endosed user
registration card. Please promptly fill in the card and send it to OMROM Corporation.

(3) Introduction of the license attestation (activation) (prior notification) W

(O 1 accept the terms of the license agreement Print

(® I do not accept the terms of the license agreement

< Back Mext > Cancel

The User Information Dialog Box is displayed.

5 The names that are registered on the computer are automatically entered for the user name

olpn}s oewsAg auy) Buljelsu] g-1-g

and company name. Enter the license number™! and then click the Next Button.

*1. You must purchase a license separately. For a 30-day period after installation, you can use a trial ver-
sion that offers full functionality for free. During the trial period, there is no need to register for a li-
cense.

* For installer of 32-bit application
Refer to 1-3-1 Product Model Numbers on page 1-4 in 1-3 Specifications on page 1-4 for informa-
tion on licenses.

* For installer of 64-bit application
There is no license entry field. Guidance for license registration and authentication will be displayed
at the startup of the Sysmac Studio. Follow the guidance to perform registration and authentication.

Sysmac Studio - InstallShield Wizard e

User information

Please enter user Infarmation.

Please enter your name, company name, and license number, and then click [Mext].

User:

[ |
Compan:

| |

License:

Back Cancel

The Regional Information Dialog Box is displayed.
Note If the CX-One is installed, the Regional Information Dialog Box is not displayed and the location
that was selected for the CX-One is used. Go to step 7.

6 Select the region where you purchased the Sysmac Studio, and then click the Next Button.
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Sysmac Studio - InstallShield Wizard

Regional Information

Pleaze select the region

Flease select the region where this computer is used fram the following lists. and then click
[Mext].

Japan
Europe, Africa, Middle E ast

uth Armerica, Central America

China
Southeast Asia, India, Pacific
Taivan

Korea

Back Cancel

The Choose Destination Location Dialog Box is displayed.

7 Check the installation folder, and then click the Next Button.
The default installation folder is C:\Program Files\OMRON\.

Sysmac Studio - InstallShield Wizard x
Choose Destination Location

Select folder where setup will install files.

Setup will install Sysmac Studio in the following folder.

To install to this folder, dick Next. To install to a different folder, dick Browse and select
another folder.

Destination Folder

C:¥Program Files¥OMRONY Browse...

The Setup Type Dialog Box is displayed.

8 Select the Complete or Custom Option, and then click the Next Button.

Sysmac Studio - InstallShield Wizard
SetupType

Select the setup wpe toinstall.

Select the setup ype to install.
(®) Complete

@ All the applications in Sysmac Studio will be installed.

() Custom
@ Select which application you want installed.

< Back Cancel

If you select the Complete Option, go to step 10.
If you select the Custom Option, go to step 9.
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Note If CX-One version 4 is installed, the dialog box is not displayed. Go to step 10.

9 Select the CX Common Tools Check Box, and then click the Next Button.
The Sysmac Studio and communications middleware are installed by default. The selections of
these cannot be cleared.

Sysmac Studio - InstallShield Wizard x

-

Select the features you want to install, and deselect the features you do not want to install.

Select Features
Select the features setup will install.

oipn}g sewsAg sy Buljeisuj |-

Sysmac Studio Description
B Communications Middleware The Sysmac Studio is a
Support Software package

..... Acx © Tool
ommen Teois that provides an integrated

development environment to
design, program, debug, and
maintain SYSMAC N1-series
Controllers.

1.85 GB of space required on the C drive
341.32 GB of space available on the C drive

The Ready to Install the Program Dialog Box is displayed.

olpn}s oewsAg auy) Buljelsu] g-1-g

70 ciick the Install Button.
To change the installation settings, click the Back Button.

Sysmac Studio - InstallShield Wizard X

Ready to Install the Program
The wizard is ready to begin installation.

A"

If you want to review or change any of your installation settings, didk Badk. Click Cancel to
exit the wizard.

Click Install to begin the installation.

< Back Install Cancel

Installation of the Sysmac Studio starts.

I Installing the USB Device Driver for the Controller

During installation wizard execution, a Windows Security Dialog Box is displayed.

1 CGlick the Install Button.
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=] Windows Security

Would you like to install this device software?

MName: OMROM Corporation Modems
=4 Publisher: Omron Corporation

[ Always trust software from "Omren Corporation”. Install Don't Install

[ You should only install driver software from publishers you trust. How can | decide
which device software is safe to install?

The OMRON Corporation Modems are installed and then the next Windows Security Dialog
Box is displayed.

2 Click the Install Button.

=] Windows Security

Would you like to install this device software?

MName: OMRON Corporation Ports (COM & LPT)
% Publisher: Omron Corporation

Always trust software from "Omron Corporation”. Install Den't Install

[ You should only install driver software from publishers you trust. How can | decide
which device software is safe to install?

The OMRON Corporation Ports (COM & LPT) are installed.

3  Click the Install Button.

E=] Windows Security

Would you like to install this device software?

Marme: NA5-Y1 USE Client x84 Driver
gl Publisher: Omron Europe BV

Always trust software from "Omron Europe BV". Install Don't Install

@ VYou should only install driver software from publishers you trust. How can | decide
which device software is safe to install?

NA5-V1 USB Client xXX Driver is installed.

I Installing WinPcap

During the installation, a dialog box will prompt you to install the WinPcap component of the communi-
cations middleware.

1 Click the OK Button.

Communications Middleware Install

WinPCap is required for Communications Middleware.
| Select OK to install WinPCap now, or Cancel to continue
without WinPCap installation.

Mote that you can install WinPCap later at any time from the
source media.

Cancel
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The WinPcap Setup Wizard is displayed.

2 Click the Next Button.

L) WinPcap 4.1.3 Setup — X

Welcome to the WinPcap 4.1.3 Setup
Wizard

This Wizard will guide you through the entire WinPcap
installation.

For more information or support, please visit the WinPcap
home page.

oipn}g sewsAg sy Buljeisuj |-

http: [fwww.winpcap.org

Next > Cancel

The WinPcap Installation Wizard is displayed.

olpn}g oeuwsAs ayy Bulelsul ¢-1-z

3 Click the Next Button.
The License Agreement Dialog Box is displayed.

4 Read the License Agreement carefully. If you agree to all of the conditions, click the | Agree
Button.
The Installation options Dialog Box is displayed.

5 Select the Automatically start the WinPcap driver at boot time Option, and then click the
Install Button.
Installation of WinPcap starts.

6 Click the Finish Button.

37 WinPcap 4.1.3 Setup _

Completing the WinPcap 4.1.3 Setup
Wizard

WinPcap 4. 1.3 has been installed on your computer.

Click Finish to dose this wizard,

< Back Finish Cancel
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This completes the installation of WinPcap.

I Ethernet Card Selection

During installation wizard execution, the Direct Ethernet Connection: Network Card Selection Dia-
log Box is displayed.

1 Select the network card for connecting the Controller with an Ethernet cable from the computer
that runs the Sysmac Studio, and then click the OK Button.

Direct Ethernet Connection: Network Card Selection .

The function for Ethernet connection to the controller without specifyine
an [P addresz is called 'Direct Ethernet comnection’.

To uge the direct Ethernet conhection function, select the target network
card.

Select a network card.
Ethernet ~

Metwork card name  : Intel{R) Ethernet Gontroller (33 1225
IP address: 10685178

Cable : Connected

Statuz : Stopped

The network card for a direct Ethernet connection is selected and installation continues.

Installing the USB Driver for OMRON SYSMAC PLCs and NS-series
PTs

During installation wizard execution, a Windows Security Dialog Box is displayed.

1 Click the Install Button.

[~7] Windows Security (=23
Would you like to install this device software?

MNarme: OMRON Universal Serial Bus controllers
J Publisher: Omron Corporation

[[]  Always trust software from "Omron Corporation”. Install ] [ Don't Install ]

@j‘ You should only install driver software from publishers you trust. How can I decide
which device software is safe to install?

The OMRON Universal Serial Bus controllers are installed and then the InstallShield Wizard
Complete Dialog Box is displayed.
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If you are using Windows 8.1 or later and selected the Complete Option in step 8 in Prepara-
tions for Installation on page 2-4 or the CX Common Tools Check Box in step 9, the following
message appears before the InstallShield Wizard Complete Dialog Box is displayed:
Microsoft .NET Framework 3.5 SP1 is required to use CX-ConfiguratorFDT. After installing
Sysmac Studio, install the .NET Framework 3.5 SP1 from the Internet.

2 Select the Yes, | want to restart my computer now Option, and then click the Finish Button.

oipn}g sewsAg sy Buljeisuj |-

Sysmac Studio - InstallShield Wizard

InstallShield Wizard Complete

The InstallShield Wizard has successfully installed Sysmac
Studio. Before you can use the program, you must restart
your computer.

@ Yes, I want to restart my computer now.
()Mo, T will restart my computer later.

Remove any disks from their drives, and then dick Finish to
complete setup.

olpn}s oewsAg auy) Buljelsu] g-1-g

The computer is restarted.
This completes the installation of the Sysmac Studio.
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2 Installation and Uninstallation

2-2 Uninstalling the Sysmac Studio

2-2-1

212

Uninstalling the Sysmac Studio

Use the following steps to uninstall the Sysmac Studio.
(1) Uninstall the Sysmac Studio.
(2) Uninstall the Communications Middleware.

(3) Uninstall the CX-Server Driver Manager'! and the CX-Server."!

*1. These are displayed if the Support Software is installed or if the Sysmac Studio is installed on a computer with

the CX-One. To uninstall the CX-One, refer to the CX-One Setup Manual for the procedure.

14}

Precautions for Correct Use

To uninstall the Sysmac Studio, log onto Windows as the administrator or as a user with admin-
istrator rights. Without administrator rights, you may not be able to access some folders, which

results in unsuccessful uninstallation.

I Uninstalling the Sysmac Studio

1

Open the Control Panel from the Windows Start Menu and then select Programs and

Features.
The Uninstall or change a program Dialog Box is displayed.

Select Sysmac Studio, and then click the Uninstall Button.

« “ 4 [ » ControlPanel » Programs > Programs and Features v o »

Control Panel Home 3
Uninstall or change a program
View installed updates To uninstall a program, select it from the list and then click Uninstall, Change, or Repair.

I Tumn Windows features on or
off

Organize =R AN ° ]
Name h Publisher Installed On  Size Version
8 communications Middleware OMRON 1/5/2022 300MB 1350004
T CX-Server OMRON Corporation /5/2022 183MB 50292

#: Cx-Server Driver Management Tool Omron 1/5/2022 4KB 50292
@ OLinkinterpreterDTMSetup 10-Link /5/2022 3XMB 350
@ Microsoft Edge Microsoft Carporation ar1j2022 100.0.1185.29
7@ Microsoft OneDrive Microsoft Carporation 9/7/2021 T19MB  19.043.0304.0013
[ Microsoft SQL Server Compact 3.5 P2 ENU Microsoft Carporation 1/5/2022 614MB  358080.0
[ Microsoft SQL Server Compact 3.5 SP2 x64 ENU Microsaft Carporation 4r1/2022 631MB 3530800
(& Microsoft Visual C-++ 2008 Redistributable - x64 9.0.30720,17 Microsoft Corporation 1/5/2022 132MB  0.0.30720
[EMicrosoft Visual C++ 2008 Redistributable - x64 9.030729.6161 Microsoft Corporation 4r1j2022 132MB  9.0.30729.6161
[E]Microsoft Visual C++ 2008 Redistributable - x86 9.0,30729.17 Microsoft Corporation 912021 102ME  9.0.30729
[ Microsoft Visual C++ 2008 Redistributable - x86 9.0.30729.6161 Microsoft Corporation 41202 10.1MB 90307296161
[E|Microsoft Visual C++ 2010 x64 Redistributable - 10.0.40219 Microsoft Corporation V5/2022 138ME  10.040219
! Microsoft Visual C+ 2012 Redistributable (x64) - Microsoft Corporation artj2022 205MB 110606101
8 Microsoft Visual C+= 2012 Redistributable (x86) - Microsoft Corporation 41/2022 T.3ME  11.0.60610.1
#Microsoft Visual == 2013 Redistributable (x64) - Microsoft Corporation /5/2022 205MB  120.30501.0
I Microsoft Visual C++ 2013 Redistributable (x64) - Microsoft Corporation 4r7/2022 205MB 120406640
) Microsoft Visual C++ 2013 Redistributable (x86) - Microsoft Corporation 47/2022 17.1MB  120.30501.0
I Microsoft Visual C-+ 2013 Redistributable (x6) - Microsoft Corporation 1/5/2022 17IMB 120305010
I Microsoft Visual C++ 2015 Redistributable (x64) - 14.0.23026 Microsoft Corporation 41/2022 224MB 140230260
$8IMicrosoft Visual C-++ 2015 Redistributable (x86) - 14.0.24212 Microsoft Corporation ar1/2022 195MB 140242120
51 OMRON Automation Software Upgrade Utility OMRON 1/5/2022 125MB 13012
@ OMRON [OLink I0DD Files Setup OMRON 1/5/2022 144MB  1.130.0003
TR OPC Core Components Redistributable (x64) 3.0.107.24 OPC Foundation 1/5/2022 216MB  3.0.10700
[ Oracle VM VirtualBox Guest Additions 6.1.14 Oracle Corporstion 974/2021 61,140
B pylon 5 Camera Software Suite 5.0.10.10613 Basler 4r1/202 384MB  5.0.10.10613
[E]Sentech SDK (x64) v1.1.1 OMRON SENTECH €O, LTD. 1/5/2022 653MB 11102110
$)5entech SDK Installer v1.1.1 OMRON SENTECH €O, LTD. 412022 458MB 11102110
Sentinel Protection Installer 7.6.9 SafeNet, Inc. 1/5/2022 484MB 769
B sysmac Studio OMRON /5/2022 351MB  1.47.0000
X Windows Driver Package - OMRON SENTECH CO,, LTD. (Stush) USE (09/26/2018 4.0.9.26) OMRON SENTECH CO,, LTD. 1/5/2022 09/26/2018 4.0.9.26
& WinPcap 413 Riverbed Technology, Inc. /5/2022 4102980

“~_ Currentlyinstalled programs Total size: 162 GB
32 programs installed
[.1 prog:

A dialog box is displayed to confirm deletion of the Sysmac Studio.
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2 Installation and Uninstallation

3 Click the Yes Button.

Sysmac Studie - InstallShield Wizard

Do you want to completely remove Sysmac Studio and all of its
features?

If you click the Yes button, Sysmac Studio will be exited.
{The unsaved data will be lost)

(T T

oipnjg sewsAsg ayj Bulesuiun z-z

The Sysmac Studio is uninstalled and then a dialog box is displayed to confirm uninstallation of
CX Common Tools.

4 Click the Yes Button to continue removal of the CX Common Tools.
The CX Common Tools are removed.

CX Common Tools - InstallShield Wizard

Do you want to completely remove the selected application and all of
its features?

Note Always click the Yes Button and remove the CX Common Tools completely.
A dialog box is displayed after uninstallation of the Sysmac Studio is completed.

olpn}g oeuwsAs ayy Buljelsulun L-z-2

5 CGlick the Finish Button.

Sysmac Studio - InstallShield Wizard

Uninstall Complete

InstallShield Wizard has finished uninstalling Sysmac Studio.

This completes the uninstallation of the Sysmac Studio.

I Uninstalling the Communications Middleware

1 Open the Control Panel from the Windows Start Menu and then select Programs and
Features.
The Uninstall or change a program Dialog Box is displayed.
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2 Installation and Uninstallation

2 Select Communications Middleware, and then click the Uninstall Button.
The following dialog box is displayed to confirm the uninstallation of Communication Middle-
ware.

3 Click the Yes Button.

Communications Middleware - InstallShield Wizard

Do you want to completely remove the selected application and all of
its features?

L 10w

Uninstallation of the Communications Middleware is started.

4 Delete the Communications Middleware according to the messages in the dialog box.
The Maintenance Completed Dialog Box is displayed when uninstallation is completed.

Communications Middleware - InstallShield Wizard

Uninstall Complete

InstallShield Wizard has finished uninstalling Communications
Middleware.

I Uninstalling the CX-Server Driver Manager and the CX-Server

1 Open the Control Panel from the Windows Start Menu and then select Programs and
Features.
The Uninstall or change a program Dialog Box is displayed.

2 Select CX-Server Driver Manager Tool, and then click the Uninstall/Change Button.
The following dialog box is displayed.

3  Click the Yes Button.
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2 Installation and Uninstallation

Confirm Uninstall X

Are you sure you want to completely remove "CX-Server Driver
Management Tool” and all of its features?

A dialog box is displayed to select the driver to remove.

4 Click the Yes Button to remove all device drivers.

oipnjs sewsAsg ay) Buyeysuiun z-z

Confirm Uninstallation *

‘Would you like to un-install all CX-5erver device drivers?

‘fes: All device drivers will be removed.
Ma: You can select a driver to remove in the driver list.

5 Delete the CX-Server Driver Manager according to the messages in the dialog box.
The Uninstall Complete Dialog Box is displayed when the uninstallation of the CX-Server
Driver Management Tool is completed.

olpn}g oeuwsAs ayy Buljelsulun L-z-2

CX-Server Driver Management Tool - InstallShield Wizard

Uninstall Complete

Installshield Wizard has finished uninstalling CX-Server Driver
Management Toal.

6 Continue by selecting the CX-Server and repeat the above procedure for uninstallation of CX-
Server.
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2 Installation and Uninstallation

2-3 Auto-updating the Sysmac Studio

Auto-updating allows you to use an Internet connection to update the Sysmac Studio and its Support
Software to the most current versions. If you use auto-updating, searches are made automatically for
the newest versions of the currently installed Support Software from the Sysmac Studio package.
When updates are found, they are installed to keep the Support Software that is installed from the
Sysmac Studio package on your computer up to date.

2-3-1 Confirmations before Implementing Auto-updating

Check the following points before you start to update the software.

* Log onto Windows as the administrator or as a user with administrator rights.
» Exit all applications.

» Connect to the Internet.

2-3-2  Implementing an Auto-update

1 Select All Programs - OMRON - Sysmac Studio - OMRON Automation Software
AutoUpdate from the Windows Start Menu.
The OMRON Automation Software Upgrade Utility starts and a list of the applications that are
installed is displayed.

(@)

0 OMRON |wtomation Software Upgrade Utility == X

Select updates to install. |

Name | Version Release Date | Size
E! Commen Components/CPS Up... 22070401  2022/06/30  165MB
= W& Communications Middleware b
g Communications Middleware U... 2207_0101 2022/06/30 79.9MB ( )
=] Sysmac Studio 149
@ Sysmac Studio Update 22070161  2022/06/30  1830MB
B Sysmac Studio Controller Manu... 22070162  2022/06/30  130MB v
Select/Clear All Total Size: 29645 MB
- | Download Only | | Install |
| Descr‘lptinn»l | History | | Setting | E|il |
| | | I |
(e) () (9) (c) (d)
No. Item Description
(a) | Message area Tells whether updates are available.

(b) | Update display area Displays available updates and messages from OMRON.

(c) | Download Only Button | Downloads the selected updates and saves them to your computer.
Click this button to install the updates later.

(d) | Install Button Downloads the selected updates and installs them on your computer.
(e) | Description Button Displays an update description area at the bottom of the dialog box.
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2 Installation and Uninstallation

No. Item Description

(f) | History Button

Displays a list of the applications that are installed and the updates that
have been installed for each.

(g) | Setting Button Displays a dialog box of the settings to periodically check for updates.

Click the + icon to see the updates that you can apply to an application.

The first time you implement an update, the User Authentication Dialog Box is displayed before

the OMRON Automation Software Upgrade Utility starts. ™!

User Authentication X

olpn)g oewsAg ay) Bunepdn-oiny ¢-z

[Sysmac Studio V1]Enter registered information.
E-mail Address

Licence Mumber (16 digits)

Region
| North & South America ~|

If you have not registered, click here.

Ok Cancel |

ajepdn-ojny ue Bunuswaedw| Z-g-z

Enter the items in the following table, and click the OK Button.
This dialog box is displayed only the first time that you install updates.

Item

Description

E-mail Address

Enter your email address.

License Number (16 digits)

Input the license number of the Sysmac Studio that you purchased.

Region

Select the region where you purchased the software.
* Japan

* Europe, Africa, or Middle East

* North or South America

e China

* Southeast Asia, India, or Pacific region

* Taiwan

* Korea

*1. The User Authentication Dialog Box will not be displayed when the network license is registered and

authenticated.

2 Select the updates to install and click the Install Button.
The selected updates are downloaded and installation starts automatically.
A dialog box that asks you to restart your computer is displayed after installation is completed.

3 Click the Yes Button to restart your computer and complete the updates. To restart later, click

the No Button.
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2 Installation and Uninstallation

@ Additional Information

If there are updates to install for the OMRON Automation Software Upgrade Utility, the following
dialog box is displayed when you start the utility. Click the OK Button to update the program.

OMRON Automation Software Upgrade Utility X

@ A new version of OMRON Upgrade Utility is available,

" It will be downloaded and installed to update the utility.

e |
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System Design

This section describes the basic concepts for designing an NJ/NX/NY-series System
with the Sysmac Studio and the basic operating procedures.

3-1 Basic Flow of System Design 1 ..o 3-3
3-2 Basic Flow of System Design 2 ..........cocccooiiiiicecreernccere e esssee e 3-6
3-3  Creating @ Project ........cccoceiimiiiiiiiscccccemnerr e s s es s s ssssmnnen e e e e s e s s mmnnne s 3-9
3-3-1 Starting and Exiting the Sysmac Studio .........cccooieiiiiiiiii 3-9
3-3-2 Creating @ ProjeCt File ... 3-11
3-3-3 Closing a Project File and Returning to the Start Page...........cccccooeeiiiens 3-16
3-3-4 Saving the Project File ... 3-17
3-3-5 Saving a Project File Under a Different Name ...........ccccoooeiiiiiiinieecieeee 3-17
3-3-6 Opening @ ProjeCt File.........ocouuiiiiiiiciiiie et 3-18
3-3-7 Exporting @ Project File .........oooiiii e 3-19
3-3-8 Importing @ ProjeCt File .........occviiiiiiii e 3-21
3-3-9 Password Protection for Project Files ..........ccccoiiiiiiiiiiieceec, 3-22
3-3-10 Project Update History Management ... 3-25
3-3-11 Creating a Project from an Online Connection.............ccoeoveeeeiieeniieeenieeene 3-28
3-3-12 Displaying and Registering LICENSES ........coviviiiiiiiiiiiiiiieeeee e 3-28
3-3-13 Project Version COontrol..........cooiiiiiiiieiee e 3-29
3-3-14 Project File Management MOde ..........cooeiiiiiiiiiiieiie e 3-30
3-4 Parts of the WIiNdOW.........cooiiimiiiiniiii s 3-32
3-4-1 P Y o] o] Toz=T 1 o] a I A4 s To o YA PUURR N 3-32
3-4-2 MUIIVIEW EXPIOTEI (1) ..ot 3-33
3-4-3 Edit PANE (3) «oveeeeieeiieiee e 3-36
3-4-4 el ][ oo Q- TSRS 3-41
3-4-5 Changing the Display Location of Window Parts ...........ccccccoviiiniieiiiinenns 3-44
3-4-6 Saving and Restoring the Window Layout ...........ccccoociiiiiiiiiiinieceieces 3-48
3-5 Menu Command StruCture ..........cceceriiiiiimnr s 3-52
3-6 Basic Editing Operations ..........cccceecerirrcnerrissssre s e 3-59
3-7 Sysmac Studio Settings and Operations.......c...ccccccciimmmrrerern e 3-62
3-7-1 Setting Parameters. ... 3-62
3-7-2 Programming ... s 3-68
3-7-3 Library FUNCHONS .......ooiiiii e 3-71
3-7-4 Project Management ... 3-72
3-7-5 [T o 0T T |1 T ISP 3-73
3-7-6 SIMUIBTION ... s 3-75
3-7-7 Monitoring INfOrmMation...........cooiiiiiiiiie e 3-76
3-7-8 COMMUNICATIONS ...ttt 3-77
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3-7-9

3-7-10
3-7-11
3-7-12
3-7-13
3-7-14
3-7-15
3-7-16
3-7-17
3-7-18
3-7-19
3-7-20
3-7-21
3-7-22
3-7-23
3-7-24
3-7-25
3-7-26
3-7-27
3-7-28

=TT a1 (=T F=1 o o SRR 3-77
SECUIMLY MEASUIES.......eiiiiieiiiie ettt e e e e e ennes 3-78
Customizing FUNCHON ..o 3-79
WiINAOW OPEratioN .......cooiiiiiiiiie ettt 3-80
ONENE HEIP ...t 3-80
OPC UA FUNCHONS ...t 3-81
Function Specifications of DB Connection Function ............cccccvvvvevivieienenen.n. 3-82
(O] NN O T T (T 1SR
EtherNet/IP Connection Settings..........ccccviiiieiiiiiiiie e
EtherNet/IP Slave Terminal Settings

PROFINET Slave Terminal Settings

Function Specifications of Safety Control Units ............ccccovviiiiiiiiiinciinen. 3-85
Function Specifications of NA-series Programmable Terminals.................... 3-90
ViSioN SENSOr FUNCHONS........ooiiiieiiiie e 3-96
Displacement Sensor FUNCLIONS...........cccviiiiiiiiiiiicc e 3-103
Team Development OPtioN .........oouieiiiiiiiiie e 3-104
3D Simulation FUNCHION ......o.uiiiii e 3-105
RODOt FUNCHON ... 3-106
Application Manager FUNCHON ... 3-109
Automation Playback FUNCON ... 3-113
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3 System Design

3-1 Basic Flow of System Design 1

This section gives the basic flow and settings that are required to use the Sysmac Studio to design a
user program that takes advantage of the characteristics of IEC 61131-3 programming.
This basic flow is suitable for user program design in a development scenario in which hardware and
software specifications are determined in phases. The procedures are described below.

@ Creating a Project

| uBisaq wajsAg Jo mo|4 oiseg L-¢

A project file is created.

1. Starting the Sysmac Studio: Start the Sysmac Studio. 3-3-1 Starting and Exit-
ing the Sysmac Studio
on page 3-9

2. Creating a Project: Create a project. 3-3-2 Creating a Project
File on page 3-11

@ Designing the User Program

Variables and POUs are registered.
1. Registering Global Variables: Register user-defined variables that are used 4-1 Variable Registra-
in more than one program in the Global Variables. tion on page 4-3
2. Registering POUs: Register the programs, functions, and function blocks as 4-2 Registering POUs
POUs. on page 4-57
3. Registering Local Variables: Register the user-defined variables that are 4-1 Variable Registra-
used in only one POU in the Local Variables for that POU. tion on page 4-3
4. Registering Axis Variables: Register the Axis Variables that are used in the 4-1 Variable Registra-
user program in the Axis Settings. tion on page 4-3
5. Registering Axes Group Variables: Register the Axes Group Variables that 4-1 Variable Registra-
are used in programs that control interpolates axes in the Axes Group tion on page 4-3
Settings.
6. Registering Cam Data Variables: Register the cam data variables that are 4-1 Variable Registra-
used in the user program in the Cam Data Settings. tion on page 4-3
7. Creating the POU Algorithms: Create the POU algorithms. 4-5 Programming Lad-
der Diagrams on page
4-85
4-8 Searching and Re-
placing on page 4-168

Sysmac Studio Version 1 Operation Manual (W504) 3-3
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@ Controller Configurations and Setup

The Controller Configurations and Setup are created.

* Controller Configurations:
1. Creating the EtherCAT Configuration: Register the EtherCAT slaves in
the EtherCAT Configuration.

2. Creating the CPU/Expansion Rack Configuration: Register the Units in
the CPU/Expansion Racks Configuration.

3. Registering Device Variables: Register device variables to user-defined
variables in the /0 Map to use or to edit and use device variables in the
user program. The device variables interface the user program with 1/O in-
formation from the devices (slaves and Units).

e Controller Setup:
1. Editing Slave Parameters: Edit the Operation Settings of the slaves.

2. Editing Unit Parameters: Edit the Operation Settings of the Units.

3. Editing Controller Setup: Edit the Operation Settings of the Controller in
the Controller Setup.

4. Editing Axes: Edit the Operation Settings of the axes that you registered
in the Axis Settings.

5. Editing Axes Groups: Edit the Operation Settings of the interpolated ax-
es that you registered in the Axes Group Settings.

5-2 EtherCAT Configu-
ration and Setup on
page 5-4

5-5 CPU/Expansion
Rack Configuration and
Setup on page 5-44

4-1 Variable Registra-
tion on page 4-3

5-4 Setting EtherCAT
Drives on page 5-37
5-5 CPU/Expansion
Rack Configuration and
Setup on page 5-44
5-6 Controller Setup on
page 5-65

5-7 Motion Control Set-
up on page 5-80

5-7 Motion Control Set-
up on page 5-80

® Designing Tasks

The tasks, which are used to execute programs, are created.
1. Registering Tasks: Register the tasks in Tasks.

2. Designing Tasks: Design the operation of the tasks.

3. Editing Tasks: Assign programs to the tasks.

4. Editing Tasks: Design the I/O that are controlled by the tasks and the varia-
bles that are shared between tasks.

5-9 Task Settings on
page 5-125
5-9 Task Settings on
page 5-125
5-9 Task Settings on
page 5-125
5-9 Task Settings on
page 5-125

@ Offline Program Debugging

The Simulator is used to debug the program.
1. Debugging through Simulation: Start the Simulator and debug the user pro-
gram.

7-3 Offline Debugging on
page 7-86
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® Preparations for Online Debugging

The settings that are required for online debugging are made.

1. Assigning Axis Variables and 1/0O Devices: Assign the axis variables and I/O 7-4-2 Assigning Axis Var-

devices in the Axis Settings. iables and I/O Devices
on page 7-124

2. Assigning Variables and Real 1/0: Assign the user-defined variables and /O 7-4-1 Assigning Varia-

devices in the I/0O Map. bles and Real I/0 on
page 7-122

| uBisaq wajsAg Jo mo|4 oiseg L-¢

@ Online Program Debugging

Debugging is performed on the physical system.

1. Transferring Data to the Controller: Transfer the user program, system con- 7-5-1 Transferring/

figuration, and variable information to the Controller. Comparing Data to/from
the Controller on page
7-127

2. Testing Axis Operation: Use the MC Test Run to check wiring. 7-5-2 Testing Axis Oper-
ation (MC Test Run) on
page 7-149

3. Checking I/0O: Use the 1/0 Map to check the 1/O status between internal I/O 7-5-3 Checking 1I/O Wir-

devices and external 1/0 devices, and the wiring to external 1/0 devices. ing on page 7-153

4. Checking Assignments: Use a Watch Tab Page to check the assignments 7-5-4 Checking I/O As-

between user-defined variables and 1/O devices. signments on page
7-154

@ Testing Operation

Final debugging of the user program is performed using trial operation.
1. Debugging Programming with Data Traces: Execute data traces to check the  7-2-11 Data Tracing on
operation of the user program. page 7-53
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3-2 Basic Flow of System Design 2

This section gives the basic flow and settings that are required to use the Sysmac Studio to design a
user program in a traditional top-down fashion.

This basic flow is suitable for user program design in a development scenario in which hardware and
software specifications are determined in advance. The procedures are described below.

® Creating a Project

3-6

A project file is created.
1. Starting the Sysmac Studio: Start the Sysmac Studio.

2. Creating a Project: Create a project.

3-3-1 Starting and Exit-
ing the Sysmac Studio
on page 3-9

3-3-2 Creating a Project
File on page 3-11

@ Controller Configurations and Setup

The Controller Configurations and Setup are created.

* Controller Configurations:
1. Creating the EtherCAT Configuration: Register the EtherCAT slaves in
the EtherCAT Configuration.

2. Creating the CPU/Expansion Rack Configuration: Register the Units in
the CPU/Expansion Racks Configuration.

* Controller Setup:
1. Editing Slave Parameters: Edit the Operation Settings of the slaves.

2. Editing Unit Parameters: Edit the Operation Settings of the Units.

3. Editing Controller Setup: Edit the Operation Settings of the Controller in
the Controller Setup.

4. Registering Axis Variables: Register the Axis Variables that are used in
the user program in the Axis Settings.

5. Registering Axes Group Variables: Register the Axes Group Variables
that are used in programs that control interpolates axes in the Axes Group
Settings.

6. Editing Axes: Edit the Operation Settings of the axes that you registered
in the Axis Settings.

7. Editing Axes Groups: Edit the Operation Settings of the interpolated ax-
es that you registered in the Axes Group Settings.

5-2 EtherCAT Configu-
ration and Setup on
page 5-4

5-5 CPU/Expansion
Rack Configuration and
Setup on page 5-44

4-1 Variable Registra-
tion on page 4-3

5-9 Task Settings on
page 5-125

5-5 CPU/Expansion
Rack Configuration and
Setup on page 5-44
4-1 Variable Registra-
tion on page 4-3

4-1 Variable Registra-
tion on page 4-3

5-7 Motion Control Set-
up on page 5-80
5-7 Motion Control Set-
up on page 5-80
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@ Designing the User Program

3 System Design

The variables are registered and the POUs are created.

1. Registering Global Variables: Register user-defined variables that are used
in more than one program in the Global Variables.

2. Registering POUs: Register the programs, functions, and function blocks as
POUs.

3. Registering Local Variables: Register the user-defined variables that are
used in only one POU in the Local Variables for that POU.

4. Registering Device Variables: Register device variables to user-defined vari-
ables in the I/0O Map to use or to edit and use device variables in the user pro-
gram. The device variables interface the user program with 1/O information
from the devices (slaves and Units).

5. Registering Cam Data Variables: Register the cam data variables that are
used in the user program in the Cam Data Settings.

6. Creating the POU Algorithms: Create the POU algorithms.

4-1 Variable Registra-
tion on page 4-3

4-2 Registering POUs
on page 4-57

4-1 Variable Registra-
tion on page 4-3

4-1 Variable Registra-
tion on page 4-3

4-1 Variable Registra-
tion on page 4-3

4-5 Programming Lad-
der Diagrams on page
4-85

4-6 Programming Struc-
tured Text on page
4-152

® Designing Tasks

The tasks, which are used to execute programs, are created.
1. Registering Tasks: Register the tasks in Tasks.

2. Editing Tasks: Assign programs to the tasks.

3. Editing Tasks: Design the 1/O that are controlled by the tasks and the varia-
bles that are shared between tasks.

5-9 Task Settings on
page 5-125
5-9 Task Settings on
page 5-125
5-9 Task Settings on
page 5-125

@ Offline Program Debugging

The Simulator is used to debug the program.
1. Debugging through Simulation: Start the Simulator and debug the user pro-
gram.

7-3 Offline Debugging on
page 7-86
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3 System Design

® Preparations for Online Debugging

The settings that are required for online debugging are made.

1. Assigning Axis Variables and 1/O Devices: Assign the axis variables and I/O 7-4-2 Assigning Axis Var-

devices in the Axis Settings. iables and I/0 Devices
on page 7-124

2. Assigning Variables and Real I/O: Assign the user-defined variables and I/O 7-4-1 Assigning Varia-

devices in the I/0O Map. bles and Real I/0 on
page 7-122

® Online Program Debugging

Debugging is performed on the physical system.

1. Transferring Data to the Controller: Transfer the user program, system con- 7-5-1 Transferring/

figuration, and variable information to the Controller. Comparing Data to/from
the Controller on page
7-127

2. Testing Axis Operation: Use the MC Test Run to check wiring. 7-5-2 Testing Axis Oper-
ation (MC Test Run) on
page 7-149

3. Checking 1/0: Use the I/0 Map to check the I/O status between internal /O 7-5-3 Checking I/O Wir-

devices and external I/0O devices, and the wiring to external 1/O devices. ing on page 7-153

4. Checking Assignments: Use a Watch Tab Page to check the assignments 7-5-4 Checking I/O As-

between user-defined variables and 1/0O devices. signments on page
7-154

@ Testing Operation

Final debugging of the user program is performed using trial operation.
1. Debugging Programming with Data Traces: Execute data traces to check the  7-2-11 Data Tracing on
operation of the user program. page 7-53
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3-3 Creating a Project

This section describes how to start and exit the Sysmac Studio, create and save projects, and perform
other basic operations.

3-3-1 Starting and Exiting the Sysmac Studio

|17| Precautions for Correct Use

Observe the following precautions when you start the Sysmac Studio or any of the Sup-

port Software that is provided with it.

« If you start the Sysmac Studio as a user without administrator rights, you may not be able to
use some functions due to a file access error. In this case, enable the User Account Control
(UAC) of Windows and restart the Sysmac Studio.

* If you use the simulation features of an HMI, be sure to log onto Windows as the administra-
tor or as a user with administrator rights and start the Sysmac Studio.

 Exit all applications that are not necessary to use the Sysmac Studio. For virus checker or
other software that could affect the startup and operations of the Sysmac Studio, take meas-
ures such as to remove the Sysmac Studio from the scope of virus checking.

« If any hard disks or printers that are connected to the computer are shared with other com-
puters on a network, isolate them so that they are no longer shared.

» With some notebook computers, the default settings assign the USB port to a modem or in-
frared communications. Refer to the user documentation for your computer and set the USB
port as a normal serial port.

» With some notebook computers, the default settings do not supply power to the USB port or
Ethernet port to save energy. There are energy-saving settings in Windows, and also some-
times in utilities or the BIOS of the computer. Refer to the user documentation for your com-
puter and disable all energy-saving features.

» To register a license, you must log onto Windows as a user with administrator rights.
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I Starting the Sysmac Studio

Use one of the following methods to start the Sysmac Studio.
* Double-click the Sysmac Studio shortcut icon on your desktop.

» Select All Programs - OMRON - Sysmac Studio - Sysmac Studio from the Windows Start Menu.

The Sysmac Studio starts and the following window is displayed. This window is called the Start page.

[

Sysmac Studio
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Before registering and authenticating your license, e.g., immediately after you install the Sysmac Stu-
dio newly, you can use it as a 30-day trial version.

For the 64-bit application, if you have not finished license registration and authentication, the license
authentication guidance dialog will appear before the start page is displayed. Following instructions on
the dialog, register and authenticate your license.

Activation Guidance = o X

This software is unlicensed and requires purchase and activation of a license to continue using it.
After obtaining a license, take the following steps to activate it depending on your license number.

~Step1 Check the license number
There are two types of licenses: Please check the first letter of the license number printed on the license certificate and perform the operations in the next step.

For license numbers starting with A

( Step2 Activate the license (For license numbers starting with A)
Please do the following:

1 Start License Management Tool (LicenseManager).
You can open the License Management Tool
by clicking the button on the left.

Start License
Manager

2. Press the "Register (associate user information)” button
on the License Management Tool, enter the required
information, and press the [License Registration] button.

3 Press the "Authenticate (associate PC information)" button
on License Management Tool, enter the required
information, and press the [Login] button.

If License Management Tool is not installed.

Click the button on the left to log into License
Management Portal, and download License Management
Tool(LicenseManager) from the download list.

Open
License Portal

I Exiting the Sysmac Studio

For license numbers starting with a number

r Step2 Activate the license (For license numbers starting with a number)

Please do the following:

Please register your license.
Click the button on the left to close this dialog box and
open the License Registration Dialog Box.

License
registration

To enable the auto-update system to keep the Sysmac Studio
version up-to-date, perform the following operations.

1 Register online. You can jump to the online registration
site from Sysmac Studio Help Menu | Online
Registration.

2 Start OMRON Automation Software

AutoUpdate and register your user ID and license number.
For details, refer to the Sysmac Studio version 1

Operation Manual.

Do not activate now Exit Sysmac Studio

Use one of the following methods to exit the Sysmac Studio.

¢ Click the Close Button in the title bar.

B sysmac Studio (64bit)

Offline

. New Project
@ Open Project

& Import...

¢ Select Exit from the File Menu.

,D@
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Close

Save Ctrl+5
Save As...

Save As New Number...
Import...

Export...

Offline Comparisen
Page Settings...

Pri Ctrl+P

The Sysmac Studio will close.
Note This menu is not displayed if the Start page is displayed. Click the Close Button in the title bar.
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@ Additional Information

If there is unsaved data when you exit the Sysmac Studio, a dialog box will appear that asks if
you want to save the data.

New Project

y
Do you wish to save the Project before exiting?
H

Yes No Cancel

Save the data if required. The Sysmac Studio will close after this operation.
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3-3-2  Creating a Project File

This section describes how to create a project file.

I Creating a Project File from the Start Page

Use the following procedure to create a project file from the Start page.

1 Click New Project on the Start page.

Offline
L New Project
[ Open Project

& Import...

Online

4 Connect to Device

Version Control

W, Version Control Explorer
License

= License

The Project Properties Screen is displayed.
The following table gives the functions of the buttons.

Button Function

New Project | Creates a project file.
Open Project | Opens an existing project file.

Sysmac Studio Version 1 Operation Manual (W504) 3-11
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2 Enter the project name (mandatory), author (optional), and comment (optional) in the
Project Properties Screen, select the device category, the device to use, and the version, and
then click the Create Button.

B8] Sysmac Studio (64bit)

Online

in Emulation Mode ‘

The property settings are listed below.

Property Description
Project name Enter the project name.
Author Enter the author name. If this is the first time you are creating a project after in-

stalling the Sysmac Studio, the user name that you entered when you logged on-

to Windows is displayed.”

Comment Enter a comment.

Type Select the project type.

* Standard Project
This type is used for a normal project.

* Library Project
This type is used to create a library project. Refer to 9-3 Creating and Using
Libraries on page 9-8 for information on libraries.

* |AG Project
This type is used to create an IAG to use with an NA-series PT. Refer to the
NA-series Programmable Terminal Software User’s Manual (Cat. No. V118)
for details.

*1. You can change the author name that is displayed when you create a project. Change it in the op-

tion settings. Refer to the 8-26 Sysmac Studio Option Settings on page 8-166 for details.

You can change the properties later. Refer to Editing Project File Properties on page 3-15, be-
low.

@ Additional Information

In the Sysmac Studio (64 bit), at the bottom left of the start page, Robot System — Open in
Emulation Mode is displayed. This feature is only available for projects that use Robot Inte-
grated CPU Units. For more information, refer to the Sysmac Studio Robot Integrated System
Building Function with Robot Integrated CPU Unit Operation Manual (Cat. No. W595).

If you select a Vision Sensor, specify the model of the Vision Sensor in the next dialog box and
then click the OK Button.

3-12 Sysmac Studio Version 1 Operation Manual (W504)
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A project file is created and the following window is displayed.

‘ 5] New Project - new _Controller.0 - Sysmac Studio (646)
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@

N

Q

A project file is created with the specified device already inserted. g
Multiview Explarer + a
O]

av

new_Controller 0 v ‘ I ‘ 3
" Configurations and Setup 8
b4 Programming yl
P _ (0]

Adding Devices
Right-click the Controller Icon and select Add Device from the menu.

new_Controller 0 » ‘ | .
Add Device
| 3 Configurations and Setup Change Device
i Rename

Delete

¥ & Programs Property

Or, select the device directly from the Insert Menu. Example: Controller—-NJ501.
The Add Device Dialog Box is displayed.

B Add Device X
I‘gﬁ Select Device

Category Controller
Device NJ501
Version 148

Cancel

Select the device and then click the OK Button. The device is added to the project.

Multiview Explorer

~ 1
new_Controller 1 v ‘ I ‘

»

N Pogerming |

To add Vision Sensors, Displacement Sensors (Measurement Sensors), HMIs, or Slave Terminals, se-
lect them from the Insert Menu.
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To change the target device, select a device from the list.

Changing Devices
Right-click the device icon and select Change Device from the menu. Or, select the Change Device
from the Controller Menu.

new_Controller 1 v ‘ l |

Add Device

L Change Device

(3 Programming [E—
Delete
Property

The Change Device Dialog Box is displayed.

B change Device X

'.E Select Device

Category

Device

Version

Cancel

Select the device and then click the OK Button. The device is changed.

M Precautions for Correct Use

« If you change the device, the settings for functions that are not supported by the new model
will be lost.

* You cannot change the device for a Vision Sensor.

* You cannot change to a different category.

Controller Versions

If you select a Controller for the device, set the version.

You can set the version to the unit version of the Controller that you are using or to any earlier unit
version. You can program and make settings within the ranges that are supported for the unit version
that you set for the Controller. If you attempt to use functions that are not supported by the unit version
that you set, you will not be able to use them or errors will occur.

For example, if you set the version to 1.01 for an NJ-series Controller, you can use the Controller with-
in the ranges that are supported by unit version 1.01 of the Controller. In this case, you can transfer
the user program that you created to a Controller with unit version 1.02, but you cannot transfer it to a
Controller with a unit version of 1.00.

You can change the version after you add a Controller.

Refer to the NJ/NX-series CPU Unit Software User's Manual (Cat. No. W501) and NY-series Industrial
Panel PC / Industrial Box PC Software User’s Manual (Cat. No. W558) for information on Controller
unit versions and supported functions.

M Precautions for Correct Use

If you change the unit version, the settings for functions that are not supported by the new unit
version will be lost.
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Precautions for Safe Use

If the configuration of the EtherCAT network includes an EtherCAT slave that cannot be used by
the Controllers after changing model, the configuration and settings of the EtherCAT network
will be all cleared. In that case, create and set an EtherCAT network configuration again.

I Editing Project File Properties

Use the following procedure to edit the properties of a project file.

j09load e Buneain g-¢

1 Click Open Project on the Start page and select the project file to edit.

w

2 Click the Properties Button. Or click the Edit Properties icon (.) that appears to the left of

8|14 108fo.d e Bunesi z-¢-¢

the selected project file.

S5y

The Project Properties Dialog Box is displayed.

. Project Properties X
&l Proj p

Project name ProductAQ03

Author OMRON

Comment

Type iStandard Project

[l Enable password protection for the project file:
st |
Confirm password

Save Cancel
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3-3-3

3-16

Property

Value

Type

Select a standard project or a library project. Refer to 9-3 Creating and Using Li-
braries on page 9-8 for information on library projects.

Enable password
protection for the
project file

Select this option to enable setting password protection for the project file. Refer
to 3-3-9 Password Protection for Project Files on page 3-22 for details.

3 Edit the properties, and then click the Save Button.
The properties are saved.

Closing a Project File and Returning to the Start Page

When you close a project file, you will return to the Start page.
Use the following procedure.

1 Select Close from the File Menu.

it Vi Insert  Project

e

Save Cirl+S
Save As..
Save As New Number...
Import..

Export...

Offline Comparison

Page Settings...
Print... Ctrl+P

Exit

A dialog box is displayed to ask if you need to save the project.

2 Click the Yes Button in the following dialog box.

ProductA003

Do you wish to save the Project before exiting?

The project name is registered in the project properties and the Start page is displayed.

8 sysmac Studio (64bit)

pen in Emulation Mode

If you click the No Button, the Start page is displayed without saving the project.
You can check the name of the registered project if you click Open Project on the Start page.
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3-3-4  Saving the Project File

This section describes how to save the project file.

1 Select Save from the File Menu. (Or press the Ctrl + S Keys.)

Fie Eat Vew e Py o

w

Close IS

)]

)

<

Save As.. 5

Save As New Mumber... Lf-:»

=2

Import... @

Export... -au

Offline Comparison 8

Page Settings... ul

Print... Ctrl+P @
Exit

The current project file is saved.
To use a project file on a different computer, export the project file as described in 3-3-7 Export-

ing a Project File on page 3-19.

@ Additional Information

 Information on synchronization is updated in the project file when synchronization is per-
formed. After you perform synchronization, save the project file before you close it. If you do
not save the project file, a message that says that the program execution IDs are different
and that all data will be transferred is displayed the next time you perform synchronization.

« If you register any EtherCAT slaves from other manufacturers in a project, the ESI for the
slaves is saved in the project file. If you open or import any project that was created on Sys-
mac Studio version 1.08 or lower, save the project file.

3-3-5  Saving a Project File Under a Different Name

This section describes how to save a project file under a different name.

1 Select Save As from the File Menu.
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3-3-6

3-18

Close

S5 Ctrl+5
Saveg Mew Number...

Import.
Export...

Offline Comparison

Page Settings...
Print... Ctrl+P

Exit

The Project Properties Dialog Box is displayed.

2 Change the project file name, and then click the Save Button.

M=) Project Properties

Project name MNew Project

Author OMRON

Comment

Type Standard Project

M Enable password protection for the project file:

SUCE

Save Cancel

The project file is saved.

@ Additional Information

Information on synchronization is updated in the project file when synchronization is performed.
After you perform synchronization, save the project file before you close it.

If you do not save the project file, a message that says that the program execution IDs are dif-
ferent and that all data will be transferred is displayed the next time you perform synchroniza-

tion.

Opening a Project File

Use the following procedure to open an existing project file.

1 Click Open Project on the Start page.

Offline
. New Project
Open Project
" Import...
g Export...

Online

4 Connect to Device

Version Control
N, Version Control Explorer
License

=3 License
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The Project Screen is displayed.

T

¢
w
)
o
a2
s
(Y
3
Item Description %
(a) | Project Name Search Enter a text string. Then, the project list will be narrowed to -
display projects with names that contain the text string you en-
ter. 3
The number of projects that are currently displayed in the
project list is displayed to the right. w
(b) | Project list A list of projects is displayed. ﬁ
(c) | Property informa- | Project The project names that were entered as a mandatory item _g'
tion™ name when the projects were created are displayed. S
The default name is NewProject. %
Comment The comment that was entered when the project was created '30
is displayed. 3
Last modi- The last date and time that the project was modified is dis- :—'T"'
fied played.
Created The date and time that the project was created is displayed.
Author The creator that was entered when the project was created is
displayed.

*1.  You can drag the column headings to change the order of the property items.

2 Select a project from the list of project names and click the Open Button.

The project is opened.

@ Additional Information

If you open a project that was created with Sysmac Studio version 1.01 or lower with version
1.05 or higher, a dialog box will appear for you to select the model of the CPU Unit. Select the
model of the CPU Unit that is actually connected.

3-3-7  Exporting a Project File

You can use the following methods to export a project file.
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Method 1: Exporting from the Start page
Method 2: Exporting from the Menu Bar of the Application Window

® Method 1: Exporting from the Start page

1 Select Close from the File Menu to return to the Start page.
2 Click Open Project on the Start page.

3 Select the project to export from the list of project names and click Export.

I Sysmac Stusio (64bid

The Export Project Dialog Box is displayed.

4 Specify a directory, enter a file name, select the file type, and then click the Save Button.

Export project X

« © 4 I > ThisPC > Documents > 01_Documents ~ | O | | Search 01_Documents »
Organize ¥ New folder = @
" - »
= This PC Name Date modified Type Size
2 3D Objects

B Desktop
[=| Documents

No items match your search

& Downloads
& Music
[=] Pictures
& videos
. Local Disk (C)
- — 5

File name: |New Project.smc2

Save as type: | Sysmac Studio V1.08 or higher project file (*smc2) v

e canc

The project is exported to a file.

Extension Description

smc2*! or sme | One file contains all of the project data.

csm2*! or csm*2 | One file contains all of the project data. The file is smaller than the smc file. However,
the project is always built before the data is transferred to the Controller.

*1.  Project files with this extension are supported by Sysmac Studio version 1.08 or higher.

*2.  Project files with this extension are supported by Sysmac Studio version 1.04 or higher.

M Precautions for Correct Use

The trace data is not included in csm files exported from Sysmac Studio version 1.05 or higher
or in csm2 export files. Export any required trace data separately.
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@ Additional Information

» The exported project file has the same contents as a project that was saved on the Sysmac
Studio.

» An improved save algorithm in Sysmac Studio version 1.06 or higher exports smaller files
than those that are exported from version 1.05 or lower.

* You can export the contents of a project file for which password protection is set. Refer to
3-3-9 Password Protection for Project Files on page 3-22 for the procedure to set password
protection.

® Method 2: Exporting from the Menu Bar of the Application Window
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1 Select Export from the File Menu in the Application Window.

File Edit View Insert Project Controller Simu
Close

Save Ctrl+S
Save As..

Save As New Number...

<

Offline Comparison

Page Settings..
Print... Cirl+P

Exit

The Export Project Dialog Box is displayed.
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2 Specify a directory, enter a file name, and then click the Save Button.
The project is exported to a file.

m Precautions for Correct Use

If any EtherCAT slaves from other manufacturers are registered in a project, first save the
project file, and then select the smc2 or csm2 format and export the file.

If you import an exported project file to Sysmac Studio version 1.08 and save the project file,
the ESI for the slaves is lost.

3-3-8  Importing a Project File

You can use the following methods to import a project file.
Method 1: Importing from the Start page
Method 2: Importing from the Menu Bar of the Application Window

® Method 1: Importing from the Start page

1 Click Import.

Sysmac Studio (64bit)

Offline
. New Project

Online
4 Connect to Device

Version Control

N, Version Control Explorer

License
B3 License
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The Import file Dialog Box is displayed.

2 Select a project file with an .smc2, .csm2, .smc, or .csm file name extension, and then click the
Open Button.

Import file X
T > ThisPC > Documents > 01_Documents v {55 Search 01_Documents rP
Organize ~ New folder =~ i | 9
MP4 ~  Name Date modified Type Size
i Vigeos ! New Project.smc2 7/15/2022 1:52 PM SMC2 File 30KB
@ OneDrive
' This PC
2 3D Objects
B Desktop
|5 Documents
v
File name: |New Projectsmc2 ~ \ |Sysmac Studio project file (*sm v

The project file is imported.

® Method 2: Importing from the Menu Bar of the Application Window

1 Select Import from the File Menu in the Application Window.

Close

Save Ctrl+5
Save As...

ﬁ Mew Mumber..,
POTL...

Offline Comparison

Page Settings...
Print... Ctrl+P

Exit

The Import file Dialog Box is displayed.

2 Select a project file and then click the Open Button.
The project file is imported.

@ Additional Information

If you import a project that was created with Sysmac Studio version 1.01 or lower with version

1.05 or higher, a dialog box will appear for you to select the model of the CPU Unit. Select the
model of the CPU Unit that is actually connected.

3-3-9  Password Protection for Project Files

You can set password protection for project files to protect your assets.

If password protection is set, a password is required for the following operations.
» Opening the project file

» Changing the properties of the project file

» Importing the contents of the project file

3-22 Sysmac Studio Version 1 Operation Manual (W504)



3 System Design

I Setting and Clearing Password Protection for Project Files

The procedures to set and clear password protection are given below.

1 Select a project on the Start page. Then, click the Properties Button or click the Edit
Properties icon (.).
The Project Properties Dialog Box is displayed.

2 Select the Enable password protection for the project file Check Box, enter the password, and
click the Save Button. The file is saved.
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B Project Properties X

Project name

w

Author

Comment

Type

assword

Password protection is now set.

To clear the password protection, clear the selection of the Enable password protection for the
project file Check Box and click the Save Button. The file is saved.
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m Precautions for Correct Use

» For the password, enter a string of 8 to 32 single-byte alphanumeric characters. The pass-
word is case sensitive.

+ If you forget the password, you will no longer be able to open the project file, change the
properties of the project file, or import the contents of the project file. Be sure to record the
password in case you forget it.

» Password protection for project files does not apply to data that is transferred to the Control-
ler. To prevent reading data from the Controller, set operation authorities or data protection.

I Opening a Project File for Which Password Protection Is Set

Use the following procedure to open a project file for which password protection is set.

1 Click Open Project on the Start page.
The Project Screen is displayed.

2 Select a project from the list of project names and click the Open Button.
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The Enter a password Dialog Box is displayed.

B enter a password X

3 Enter the password, and click the OK Button.
The project is opened.

Changing the Properties of a Project File for Which Password Pro-
tection Is Set

Use the following procedure to change the properties of a project file for which password protection is
set.

1 Select the project file to edit on the Start page.

B sysmac s tucio (64610

2 Click the Properties Button. Or click the Edit Properties icon (.) that appears to the left of

the selected project file.
The Enter a password Dialog Box is displayed.

B enter a password X

3 Enter the password, and click the OK Button.
The Project Properties Dialog Box is displayed.
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I Importing a Project File for Which Password Protection is Set

Use the following procedure to import a project file for which a password was set when the project was
exported.

1 Click Import.

Sysmac Studio (64bit)

Offline
. New Project
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Online

4 Connect to Device
Version Control

W, Version Control Explorer
License

3 License

The Import file Dialog Box is displayed.

2 Select a project file with an .smc2, .csm2, .smc, or .csm file name extension, and then click the
Open Button.
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Import file X
1 » This PC > Documents » 01_Documents v | O | Search 01_Documents 5
Organize v New folder =~ ™ @
MP4. A Name Date modified Type Size
i videos B New Projectsmc2 7/15/2022 152 PM SMC2 File 30KB
@ OneDrive
& This PC
¥ 3D Objects
I Desktop
[= Documents
v
File name: | New Project.smc2 v ‘ Sysmac Studio project file (*sm

The Enter a password Dialog Box is displayed.

B enter a password X

3 Enter the password, and click the OK Button.
The project file is imported.

3-3-10 Project Update History Management

You can assign numbers to projects to manage the project history. The project numbers are displayed
in a hierarchy in the Project Screen.
You can also compare the project between different project numbers offline.
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Sysmac Studio (64bit)

Offline
. New Project
| Open Project

ﬁ Projects

& Export...

Online

"7 Connect to Device New Project
New Project?
Line_C002

Line_C001

Version Control

Wi, Version Control Explorer
License

3 License

New Project6
Line_B0O3
Line_B002
Line_BOO1
New Project5
New Project4
Product A003
Robot System

H Open in Emulation Mode

Project name

Pick and place_work03

2022/10/26 17:26:...

2022/10/26 1
2022/10/26 1

Properties

Project Name Search | rcjects Coun : 22
—_— e — . (3)

2022/10/26 17:31:.

. 2022/10/26 1 OMRON (b)
i— (C)
2022/10/26 1
2022/10/26 1
2022/10/26 1
2022/10/26 17:27:
2022/10/26 1
2022/10/26 1
2022/10/26 1
2022/10/26 1
2022/10/26 17:26:.
2022/10/26 1
2022/10/26 17:25:..
(d)

Number Item Description

(a) Newest project This is the most recent project.

(b) Project with dif- | These are the project versions that were saved when the project number was
ferent project changed. The project number is automatically added after the project name.
numbers

(c) Properties The properties of the selected project number are displayed.

(d) Compare This button compares the selected projects or different versions of the same

dures.

project to show the differences. You can merge the differences. Refer to 4-11 Off-
line Comparison on page 4-180 for the offline comparison and merging proce-

I Saving a Project with a New Project Number

Use the following procedure to save a project with a new project number.

1 Select Save As New Number from the File Menu.

File Edit view Insert Project
Closs

Save Cirl+5
Save As..

Offline Comparison

Page Settings...
Print...

Exit

The Project Properties Dialog Box is displayed.

3-26
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M=) Project Properties

Project name MNew Project

Author COMRCN

Comment

Type Standard Project

M Enable password protection for the project file:

Save Cancel
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w

2 Edit the properties, and then click the Save Button.
The project is saved with the most recent project number.

The project number is automatically added to the project that was saved and the project is dis-
played in a hierarchy for the project.

E Projects

Project Name Search |

Project name Comment Last Modified ¥ Created Author

¥  Mew Project

MNew Project # 3

New Project # 2 7212017 7:10:48 Pl 7/21/2017 7:10:48 Pl oc

New Project # 1 72172017 7:10:45 Pl 7/21/2017 7:10:45 Pl oc
i 7/21/2017 7:08:34 P1_7/21/2017 7:08:16 P1_oc

juswabeuel AloysiH ayepdn 108loid QL-€-€

@ Additional Information

* A hierarchy is not displayed for the project when a project is first created or when there is
only one project number.

» The project numbers are displayed in order in the hierarchy with the newest project at the top.

* A new number is automatically added for the project number. You cannot change the project
numbers.

» Project properties are set for each project number.

I Opening a Project with a Specific Project Number

Use the following procedure to open a project with a specific project number.

1 Select the project with the desired project number from the project hierarchy and click the
Open Button.
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E Projects
Project Name scarch | P cicc's Count: 22

Project name | Comment | Last Modified ¥ reated | Author
¥ New

%% New Project g
New Project 7 2022/08/01 17:36:...  2022/08/01
Line_C002 2022/08/01 17:35:...  2022/08/01 17
Line_C001 2022/08/01 17:35:...  2022/08/01 17

Pick and Place_work03 2022/08/01 17:3 2022/08/01 17:35:...
New Project 6 2022/08/01 17:3 2022/08/01 17:
Line_B003 2022/08/01 2022/08/01 17:
Line_B002 2022/08/01 17:3 2022/08/01 17:
Line_BOO1 2022/08/01 2022/08/01 17:

New Project 5 2022/08/01 17:3: 2022/07/08 10:

New Project 4 2022/08/01 2022/07/07 16: &
Product_A003 2022/08/01 2022/07/11 11:10....
New Project 3 2022/08/01 17:32:...  2022/07/08 14:38:...

Compare Delete Open

The selected project is opened.

@ Additional Information

You cannot overwrite a project that was opened for a specific project number. To make
changes, either save the project under a different name or save it for the most recent project
number.

3-3-11 Creating a Project from an Online Connection

If you go online with the Controller when there is no project, a project is created automatically.

You can go online with the Controller and upload the project even if there is no project file on the com-
puter.

Click Connect to Device.

‘ Sysmac Studio (64bit) - o X

Offline
. New Project
= G

6 Connect to Device

¥ Device
Select the device to connect. Controller
@ Import. 'v Connection type

Select a method to connect with the Device to use
every time you go online.

Online -onnection via USB

- rect connection via Ethemet
Connect to Device @ Remote connection via USB

@ Ethemet connection via a hub
Version Control
B Connection settings
A}, Version Control Explorer o 9
' Operation after Connection

License Transfer from Device.

License = b -
= CJ-series Units/EtherCAT slaves/NX Unit
B Display the Troubleshooting Dialog Box.

tem
Connect

M Open in Emulation Mode

Refer to 6-2-8 Going Online without a Project on page 6-9 for the procedure.

3-3-12 Displaying and Registering Licenses

3-28

Use the following procedure to check and register licenses.

1 Click License on the Start page.
The licensed products that are currently registered are displayed.
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If you click the license in the product name column, detailed information is displayed in the
product detailed information column.
The number of days that remains for the trial edition is displayed under License.

2 To register a new license, click the Register License Button.
A License Registration Dialog Box is displayed.

! License registration X

Enter the license number.

Register Cancel

3 Enter the license number, and then click the Register Button.

If the license is registered normally, a message appears asking you to restart the software.

License registration

License registration is complete.
The entered license will become effective after Sysmac Studio is restarted.

oK

Restart the Sysmac Studio to complete registration.

m Precautions for Correct Use

To register a license, you must log onto Windows as a user with administrator rights.

3-3-13 Project Version Control

Use the following procedure to display the version-controlled project list of the Sysmac Studio.

Sysmac Studio Version 1 Operation Manual (W504)
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Sysmac Studio (64bit)

Offline
. New Project

[@@ Open Project
& Import...

Online

4 Connect to Device

icense
4 License

You can use the project version control function to control the changes made to Sysmac Studio
projects.

To use the Sysmac Studio project version control function, you need to separately purchase a license
of the Sysmac Studio Team Development Option.

Refer to the Sysmac Studio Project Version Control Function Operation Manual (Cat. No. W589) for
details on the Sysmac Studio project version control function.

3-3-14 Project File Management Mode

To manage projects in units of files, select the following check box on the Start page.

B Manage in Project File

— Robot System

M Open in Emulation Mode ‘

When this function is enabled, the results of edits to a project are saved directly to its project file.
Since the project is handled in units of files, the following functions on the Start page are not available.
Enable or disable the functions as necessary.

Open Project — Properties
Open Project — Compare
Open Project — Delete
Import

Export

Version Control Explorer

When this function is enabled, the save and export functions for projects will work as follows.

3-30
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Function

Project file management mode

Disabled (Not selected)

Enabled (Selected)

Save

Saves the project in the project manage-
ment area for the Sysmac Studio.

Saves the project file by directly overwrit-
ing it. The file before saving will be
backed up with the name [project file
name].backup.

If it is a new project, a Save Project Dia-
log Box is displayed.

Save As

Saves the project with a different name in
the project management area for the Sys-
mac Studio.

Saves the project file with a different
name.

Save As New Number | Saves the project in the project manage- | Not available
ment area for the Sysmac Studio with a
new project number.
Saves the project in the project manage- | Not available

Export

ment area for the Sysmac Studio as a
project file.

m Precautions for Correct Use

« If a project file is large or if an opened file is on a network, it may take time to save the

project.

+ If you open a project in the project management area for the Sysmac Studio, disable the
project file management mode.

Sysmac Studio Version 1 Operation Manual (W504)
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3-4 Parts of the Window

This section gives the names, functions, and basic arrangement of the parts of the Sysmac Studio

Window.

You can change the display locations of the parts of the window. Refer to 3-4-5 Changing the Display
Location of Window Parts on page 3-44 for detailed procedures.

3-4-1  Application Window

This is the main Sysmac Studio window.

Configurations
and Setup Header

Data Type

Header

Number Name

(1) Multiview Explorer

(2) Filter Pane

(3) Edit Pane

(4) Toolbox

(5) Search and Replace Pane
(6) Controller Status Pane

(7) Simulation Pane

(8) Cross Reference Tab Page
(9) Output Tab Page

(10) Watch Tab Page

(11) Build Tab Page

(12) Search and Replace Results Tab Page
(13) Differential Monitor Tab Page

w
e
[ Fie it View Inset Proiect Controler Smulafion Tooks Heb | |

I Hiding/Showing the Menu Bar, Toolbar, and Status Bar

You can hide or show the menu bar, toolbar, and status bar.
Right-click the title bar in the main window and select the items to display from the menu. Checkmarks
will appear by them. To hide the items, select them again. The checkmarks will disappear.

3-32
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You can also press the Alt Key to display the menu bar when it is hidden.

3-4-2  Multiview Explorer (1)

* This pane is your access point for all Sysmac Studio data. It is separated into
Configurations and Setup and Programming. Each of these is displayed in a
tree structure.

* Click the icons (u or n) in front of each item in the tree to expand or col-

lapse the tree.
* A pop-up menu is displayed if you right-click any data items that can be set.

MOPUIM 8} JO Shed p-¢

3
@
+
N
<
=
<
0]
2
m
<]
S
[}
@ Items in the Multiview Explorer =
Configurations and Setup Programming
EtherCAT POUs
CPU/Expansion Racks Programs
CPU Rack Functions
Expansion Racks Function Blocks
1/0 Map Data
Data Types

Controller Setup
Operation Settings Global Variables
Built-in EtherNet/IP Port Settings Tasks

Motion Control Setup
Axis Settings
Axes Group Settings

Cam Data Settings

Event Settings

Task Settings

Data Trace Settings

I Device List and Device Icon for the Project

new _Controller 0 - ‘ l

Use this list and icon to switch the device to edit and add/delete devices.
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3-34

® Device List

Devices that are registered in the project are displayed.
Select the device to edit in the device list and configure the device or create a program.

You can display the device list in either of the following two ways.
Right-click the device icon and select Switch Device Control Display from the pop-up menu, or
click the device icon to toggle the display.

new_Controller 0 ‘ ‘ ‘ S e _Controller 0 ‘ l ‘
— — new_Controller 1

new_Controller_2

® Device Ilcon

The icon for the device that is selected in the device list is displayed.
You can add or change devices, or switch the display method of the device list in the pop-up menu
that appears when you right-click the device icon.

I Color Codes

Multiview Explorer

B You can display marks in five colors on the categories and members of the Multi-
‘ l ‘ view Explorer.

new_Controller 0 «

v You can define how you want to use these marks, e.g., to indicate data develop-

ment status or developer assignments. You can also use them as filter conditions in
the Filter Pane that is described later in this section.
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I Error Icons

Multiview Explorer B The error icon indicates when there is an error in the edited data.

new_Controller 0 v ‘ l ‘ Click this icon to display the item with the error in the Edit Pane.

MOPUIM 8} JO Shed p-¢
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M Precautions for Correct Use 3
o

You cannot download the data to the NJ/NX/NY-series Controller if an error icon is displayed. ,i

I Filter Pane (2)

The Filter Pane allows you to search for color codes and for items with an error icon. The results are
displayed in a list. Click the Filter Pane Bar to display the Filter Pane. The Filter Pane is hidden auto-
matically if the mouse is not placed in it for more than five seconds at a time. Automatically hiding the

Filter Pane can be canceled by clicking the pin () icon.

You can search for only items with a specific color code or items with error icons to display a list with
only items that meet the search condition. This allows you to edit multiple items from a single list.
Click any item in the search result to display the item in the Edit Pane.
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3-4-3

3-36

Edit Pane (3)

Vanables

The Edit Pane is used to display and edit the data for any of the items.

Double-click an item in the Multiview Explorer to display details of the selected item in the Edit Pane.
The Edit Pane is displayed as tab pages, and you can switch the tab page to display in the Edit Pane
by clicking the corresponding tab.

You can undock the Edit Pane from the main window. Refer to 3-4-5 Changing the Display Location of
Window Parts on page 3-44 for details.

@ Additional Information

* You can use an option setting to change the number of tab pages in the Edit Pane that can
be displayed at a time. The default setting is 10, and the maximum display number is 20. Al-
S0, you can set so that an old tab page that has not been used is closed automatically when
the maximum display number is exceeded. Refer to 8-26 Sysmac Studio Option Settings on
page 8-166 for details on the settings.

* When you perform any of the following operations, all Edit Panes of the devices that you are
not working on will automatically close.

a) Online editing

b) Synchronization

¢) Running the Simulator
d) Setting the Setting Change during RUN Mode parameter in the Controller Setup
e) Uploading data tracing results
f) Displaying the Troubleshooting Dialog Box
g) Transferring all Controller data
h) Starting data tracing
* You can close the Edit Pane from the pop-up menu that appears when you right-click one of

the tabs.

Menu command

Description

Close All But This

Select this command to close all tab pages and floating edit windows, except
for the selected tab page.

Close All Except
Active Device

Select this command to close all tab pages and floating edit windows for other
devices, leaving those for the selected device.

Close All

Select this command to close all tab pages and floating edit windows, including
the selected tab page.

@ Display Color of Each Tab

The color of each tab in the Edit Pane indicates the selection status of both the tab page and the

device.
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Tab page Device Display Description

Both the tab page and the device are selected. A tab
changes to this state when it is clicked.

Selected Selected [ Sectiond - Programd :-:1

Not select- [ ' | The tab page is selected and it is for a device that is
ed not selected in the device list.
Not select- | Selected The tab page is not selected and it is for the device
ed that is selected in the device list.
Not select- The tab page is not selected and it is for a device
ed that is not selected in the device list.

@ Creating a Tab Group
When more than one tab page exists in the Edit Pane, you can click any of the tabs to switch the
tab page displayed in the Edit Pane. Such a group of tabs that you can click to switch the displayed
tab page is called tab group.
By creating fab groups, you can organize and manage more than one tab page.

MOPUIM 8} JO Shed p-¢

To create a tab group, right-click any of the tabs to display the pop-up menu. @
w
Menu com- Description Remarks g
mand D
New Horizon- | Select this command to divide the Edit Pane into You can display the pop-up menu i
tal Tab Group | upper and lower sections and move the selected when the current tab group has more N
tab page to the tab group that is newly created. than one tab page.
New Vertical Select this command to divide the Edit Pane into You can display the pop-up menu
Tab Group left and right sections and move the selected tab when the current tab group has more
page to the newly created tab group. than one tab page.
Move to Next Select this command to move the selected tab You can display the pop-up menu
Tab Group page to the tab group below or to the right of the when there is a tab group below or to
current tab group. the right of the current tab group.
Move to Previ- | Select this command to move the selected tab You can display the pop-up menu
ous Tab Group | page to the tab group above or to the left of the when there is a tab group above or to
current tab group. the left of the current tab group.

@ Additional Information

» You can group tab pages only when the Edit Pane has tab pages.
* You can also move tab pages between tab groups by dragging the mouse. Refer to Docking
and Undocking on page 3-44 for the procedure.

I Smart Project Search

You can search the Multiview Explorer for the items you want to display.
When there are a large number of programs or sections registered in the Multiview Explorer, you can
quickly display the desired program or section by searching for it.

1 Select Smart Project Search from the View Menu. Or, press the Ctrl + Shift + F Keys.
The Smart Project Search Dialog Box is displayed.
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2 Enter in the Search Box part of the name of the item to display in the Edit Pane.
The items in the Multiview Explorer or menus that contain the entered text string are displayed
on the left side of the search result list.

e item to display in ti
rou want to search for Initi
3

item from the

The search results are displayed from the top in the order they are displayed in the Multiview

Explorer.
On the right side of the search result list, the level that is one higher than the item that resulted

from the search is displayed.

3 Double-click the desired item in the search result list. Or, press the Enter Key.
The Search Dialog Box is closed and the selected item is displayed in the Edit Pane.
To close the Search Dialog Box without selecting an item, click in a pane other than the Search
Dialog Box or press the Esc Key.

@ Additional Information

* You can enter English characters into the Search Box to search for item names that contain
words that start with the entered characters in capitals.
Example: If you enter is0O in the Search Box, an item named /nitialSetting0 is displayed in the
search result list.

* You can search for the items displayed in the Edit Pane when online only when the Sysmac
Studio is online.

® Related Item List
If you search for a section or cam definition in the Search Dialog Box, any other sections or cam
definitions that are in the same level as the sections and cam definitions in the search results are
displayed. This allows you to quickly check the sections and cam definitions that are related to the

item that you searched for.
The following procedure uses a search for a section as an example. The procedure for searching
for cam definitions is essentially the same.

1 Select a section that is displayed in the search result list.
If there are any other sections in the program to which the selected section belongs, a related

item list is displayed to the right side of the search result list.
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Enter part of the n

All of the other sections that are at the same level as the selected section are displayed.

2 Double-click the desired section in the related item list. Or, press the Ctrl + Up or Ctrl + Down
Keys to select the section and then press the Enter Key.
The related item list and Search Dialog Box are closed and the selected section is displayed in
the Edit Pane.

MOPUIM 8} JO Shed p-¢
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I Displaying Recently Closed Windows

For the currently selected device, you can display a thumbnail index of the windows that were previ-
ously displayed in the Edit Pane, and you can select a window from the thumbnail index to display it

(€) sued 1p3 ¢-v-¢

again.
1 Select Recently Closed Windows from the View Menu. Or, press the Ctrl + Shift + H Keys.

The windows previously displayed in the Edit Pane are displayed in the thumbnail index of re-
cently closed windows.

Event ;E‘!‘tlng MC_Axis000 fDJ

EtherCAT Section2 Global Variables Data Types CPU/Expansion Racks

The thumbnails of up to the 20 most recently closed windows are displayed in the order they
were closed from the upper left to the bottom right.

Select the window to display with the mouse or the Arrow Keys. You can select more than one
window if you click the windows while you hold down the Shift or Ctrl Key or if you press the
Arrow Keys while you hold down the Shift or Ctrl Key.

2 Double-click the window to display. Or, press the Enter Key.
The thumbnail index is closed and the selected window is displayed in the Edit Pane.
To close the thumbnail index without selecting a window, click in a pane other than the thumb-
nail index or press the Esc Key.
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@ Additional Information

» The history of recently closed windows is retained for each device.

« If data of a window is protected, a blank thumbnail is displayed for the window in the index of
windows. These windows are not displayed in the Edit Pane even if you double-click them.

« If you upload data from a different device, the history of recently closed windows from the de-
vice that was displayed before the upload is cleared.

® Clearing the Histories of Recently Closed Windows

You can delete all of the histories of recently closed windows from a project.
Select Clear Recently Closed Windows History from the View Menu, and then click the Yes But-
ton in the confirmation dialog box that is displayed. All of the histories are deleted.

I Jumping to the Multiview Explorer

From the selected tab page in the Edit Pane, you can jump to the relevant location in the Multiview

Explorer.

1 Select the target tab page in the Edit Pane and right-click on it, and select Jump to Multiview
Explorer from the pop-up menu, or select Jump to Multiview Explorer from the Edit Menu.
Or, select the tab page in the Edit Pane and press the Shift + Alt + L Keys.

i
|

New Horizontal Tab Group
New Vertical Tab Group

Jump to Multiview Explorer Shift=Alt=L
Close All But This

Close All Except Active Device

Close All
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3-4-4  Toolbox (4)

The Toolbox shows the objects that you can use to edit the data that is displayed in
= the Edit Pane.

» Sequence Input The contents for the items displayed in the Edit Pane are displayed.

P Seguence Output

> Shift You can expand or omit the display of objects by selecting Expand All or Collapse
> Simulation All from the pop-up menu.

» Stack and Table

» Structured Text Tools

P System Control

P Text String
» Time and Time of Day

P Time Szmp

MOPUIM 8} JO Shed p-¢

¥ Timer
FB [ AccumulationTimer

F Timer

w
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I Search and Replace Pane (5)

In the Search and Replace Pane, you can search for and replace strings in the data under Program-
ming in the Multiview Explorer.

Programming ¥
All v
Default v

Search Previous  Search Next
Replace

Search All Replace All

I Controller Status Pane (6)

ONLINE 192.168.250.1
ERR/ALM RUN mode

The Controller Status Pane shows the current operating status of the Controller. The Controller Status
Pane is displayed only while the Sysmac Studio is online with the Controller.

@ Additional Information

The Controller Status Pane is not displayed when the Sysmac Studio is offline.
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I Simulation Pane (7)

The Simulation Pane is used to set up, start, and stop the Simulator for the Controller.

% Additional Information

The Simulation Pane is not displayed when the Sysmac Studio is online with the Controller.

I Cross Reference Tab Page (8)

Reference Target : I Program0.PE2 .

Variable or I/O Port POU/Definition Rung/Line number Reference

A Cross Reference Tab Page displays a list of where variables, data types, 1/0 ports, functions, and
function blocks are used in the Sysmac Studio.

You can select a variable or other item in the Ladder Editor or a variable table to display a list of the
locations where the item is used.

You can click any of the items in the list to jump to the location where the item is used.

I Output Tab Page (9)

Build finished: Data Types
Build finished: Global Variables

The Output Tab Page shows the results of building.

3-42 Sysmac Studio Version 1 Operation Manual (W504)



3 System Design

| Watch Tab Page (10)

The Watch Tab Page shows the monitor results of the Simulator or online Controller.
You can monitor the current values of variables by inputting the variables directly or by dragging them

from a variable table or program rung.

MOPUIM 8} JO Shed p-¢
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I Build Tab Page (1)

| Description | Program | Location
Mo instruction in rung. Programl Sectioni Row 0
There must be at least one line of valic  Program3 line 1, column O

(¥) xoqo0L t-t-¢

The Build Tab Page shows the results of program checks and building.
Double-click any of the results to display the location of the program check error, program check warn-

ing, or building error in the Edit Pane of the Sysmac Studio so that you can edit it.

I Search and Replace Results Tab Page (12)

: Searching "aaa’
Js{Programs/Progra (0): Inputaaa
[Programs/ Program2{Secti ):  Input aaa
[P enxt(1) a3a := bbb;

The Search and Replace Results Tab Page shows the results when Search All or Replace All is exe-

cuted.
Double-click any of the search/replace results to display the location in the Edit Pane of the Sysmac

Studio so that you can edit it.

I Differential Monitor Tab Page (13)
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You can detect the number of times the specified BOOL variable or BOOL member changes to TRUE
or FALSE and display the count in this tab page.

You can check if bits turn ON and OFF and the number of times that they turn ON and OFF.

3-4-5 Changing the Display Location of Window Parts

You can change the positions of the parts of the main Sysmac Studio window. You can also hide and
display parts of the window.

I Docking and Undocking

You can undock the Edit Pane, Watch Tab Pages, and other window parts from the main Sysmac Stu-
dio window and position them as desired. You can dock windows into tab groups.

Undocking is when you separate a part of the main window. Docking is when you join a window as a
part of the main window again. A window that was separated from the main window is called a floating
window. A window that is docked with the main window is called a docked window.

® Undocking Parts of the Window

1 Click and drag the title bar of a pane or the tab of a tab page.
Docking guides are displayed.

New Project - new_Controller_0 - Sysmac Studio (64bit)

1
| a5 w

Multiview Explorer

[new_Controlier 0+ |

2 Release the mouse button when the pane or tab page is at any location other than the docking
guides.

The pane or tab page will become a floating window.
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‘ New Project - new_Controller_0 - Sysmac Studio (64bit = m] X

e e Helj

1
Y& G @

Multiview Explorer -1

1Y Configurations and Setup.
+ T

va

Analog Conversion

> BCD Conversion

> Bit String Processing

1511 a0 buny

» Communications
» Comparison
»> Conversion
> Counter
» Data Movement
> Data Type Conversion
Watch (Project)1
> FCs
Devicename | | Online value | | Datatype
new_Controller_0 » Ladder Tools
> Math
» Motion Control

» OPCUA

MOPUIM 8} JO Shed p-¢

> Other

H Filter

w

® Docking Windows

1 Click and drag the title bar of the window or the tab of a tab page.
Docking guides are displayed in the locations where you can dock the window or tab page.
The docking guide icons that are displayed depend on the position of the mouse cursor. The
icons that are displayed are shown in the following table.

Icon Description

= The window or tab page that you drag is aligned vertically or horizontally with the object
where the icon is displayed.

The window or tab page that you drag is placed in a tab group with the object where the
icon is displayed.

slied MOpUIAA Jo uoneoo Aedsig ayy Buibuey) G-y-¢

When you align the mouse cursor with a docking guide icon, a blue shaded area is displayed in
the window docking position.

‘ New Project - new_Controller.0 - Sysmac Studio (64bit = m] X

e e Helj

1
Y& G @

Multiview Explorer -1

[new_Controller.0 + | |

1Y Configurations and Setup.
+ T

v @ POUs

Analog Conversion

BCD Conversion
Bistring Processing

munications

1511 a0 buny

Comparison
L Functio =
L% Functiol » Conversion
» Counter

> Data Movement

> Data Type Conversion
Watch (Project)1
> FCs
Devicename | | Online value Data type

i — > Gaddr ook
» Math
» Motion Control
» OPCUA

> Other

H Filter

2 Align the mouse cursor with any of the docking guide icons and release the mouse button.
The window is positioned at the docking position with the blue shaded area.
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New Project - new_Controller_0 - Sysmac Studio (64bit)

Windows are classified into the following two groups depending on where you can dock the

windows.

Window group

Target object

Dockable locations

Edit windows

Tab pages in the Edit
Pane

Edit Pane

Tool windows

Multiview Explorer

Toolbox

Search and Replace
Pane

Watch Tab Page

Controller Status Pane

Simulation Pane

Output Tab Page

Build Tab Page

Cross Reference Tab
Page

Search and Replace
Results Tab Page

Differential Monitor Tab
Page

Any tool window or anywhere in the main window except for
the Edit Pane

Here, “tool windows” refers to the window group of panes and tab pages that are not displayed

in the Edit Pane.

You can place windows that are in the same group into tab groups.

@ Additional Information

* When you drag a tool window, you can horizontally or vertically align it or overlap it in a tab
group with not only the main window, but also with other floating tool windows.

* You can group tab pages in the Edit Pane from the pop-up menu that appears when you
rightclick one of the tabs.

* You can use the following methods to switch between a floating and docked window.
a) Double-click the title bar of the window/pane or the tab of the tab page.
b) Right-click the title bar or tab and select Float/Dock from the menu.

» For the currently selected pane, the upper part of the title bar is displayed in light blue.
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® Moving the Focus between Objects

You can use the Ctrl+Tab Keys to move the focus between windows, panes, and tab pages.

1 Press the Ctrl+Tab Keys when an edit window or a tool window is active.
The Change Display Dialog Box is displayed.

i EtherCAT

Tool Windows Programming and Configuration Views

5 Output
A, Build «" 1/0 Map
[53 Watch (Project) %, Task Settings
Multiview Explorer "" MC_Axis000 (0)
53 Watchl B CamProfiled
Watch (Table)l

Toolbox

MOPUIM 8} JO Shed p-¢

w

2 Hold down the Ctrl Key and press the Tab Key or an Arrow Key to select the desired object
name.
When you release the key, the Change Display Dialog Box is hidden and the focus moves to
the selected object.

@ Restoring the Default Window Layout

You can restore the window layout to the Sysmac Studio default layout.
Select Reset Window Layout from the View Menu.

slied MOpUIAA Jo uoneoo Aedsig ayy Buibuey) G-y-¢

I Displaying/Hiding Docked Windows

You can hide and display the tool windows in the main window.
The following procedure uses the Toolbox as an example.

1 Click the Pin Button on the Toolbox.

Toolbox

T

» Analog Conversion
P BCD Conversion

P Bit String Processing

P Communications

The Toolbox is hidden and a Show/Hide Tab is displayed on the closest adjacent edge of the
main window.
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If you move the mouse cursor over the Show/Hide Tab, the Toolbox is displayed. When you
move the cursor off the Show/Hide Tab, the Toolbox is hidden again.

2 To display the Toolbox again, click the Show/Hide Tab and then click the horizontal Pin Button.

3-4-6  Saving and Restoring the Window Layout

You can save the display positions of window parts that make up the Sysmac Studio main window

(hereinafter called window layout) on your computer and restore the window layout based on the infor-
mation.

The following functions are available for saving and restoring the window layout.

Function Description
Automatic Window Layout | The window layout is automatically saved to your computer when you close a
Saving and Restoration project. The saved window layout is automatically restored when you open the
project.

Window Layout Template The currently displayed window layout is saved as a template. Saved templates
Management are displayed in a list.

You can select any template from the list and then change the layout of the dis-
played window.

Saving and restoring the window layout support all window parts except for the following.
» Toolbar

 Filter Pane

» Edit Pane

Refer to 3-4-1 Application Window on page 3-32 for details on the window parts.

I Automatic Window Layout Saving and Restoration

You can choose whether to manage the window layout information for each project or as common for
all projects. Change the management method in the option settings. Refer to 8-26 Sysmac Studio Op-
tion Settings on page 8-166 for details on the option settings.

I Window Layout Template Management

Manage the window layout in the Window Layout Template Management Dialog Box.

1 Select Manage Window Layout Templates from the View Menu.
The Window Layout Template Management Dialog Box is displayed.
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B Window Layout Template Management

(d)
(e) X

~Window layout opening a project

(h) E——® Window layout of the last closed project

. Sysmac Studio default window layout
O Registered template
MachineA

Update with Current Window Layout (b)

Apply To Window Layout (C)

(i)

No.

Item

Description

(@)

Templates

A list of registered window layout templates is displayed.

(b)

Update with Current
Window Layout Button

Use this button to update the selected window layout template with the
currently displayed window layout.

(c)

Apply To Window
Layout Button

Use this button to apply the selected window layout template to the
currently displayed window layout.

(d)

Create New Template
Button

Use this button to create a new template. Save the currently displayed
window layout with any name.

(e)

Rename Button

Use this button to rename the selected template.

()

Up Button and Down
Button

Use these buttons to move the selected template up and down to
change the display order of templates.

C)

Delete Button

Use this button to delete the selected template.

(h)

Window layout
opening a project

Set the window layout to apply to the project that you open. This set-
ting is displayed only when you select Save/restore the window layout
as the common setting with all projects in the option settings. Refer to
8-26 Sysmac Studio Option Settings on page 8-166 for details on the
option settings.

Window layout of
the last closed
project

Select this option to open the project with the window layout of the last
closed project.

Sysmac Studio de-
fault window layout

Select this option to open the project with the default window layout.

Registered template

Select this option to open the project with the window layout of a regis-
tered template.

Select the window layout to apply to the project from the registered
templates.

(i)

Close Button

Use this button to close the Window Layout Template Management Di-
alog Box.

® Registering a New Template
Use the following procedure to register the currently displayed window layout as a template.

1 In the Window Layout Template Management Dialog Box, click the Create New Template
Button.
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3-50

The Create New Template Dialog Box is displayed.

l Create New Template X

Template Name

2 Enter a name in the Template Name box, and then click the OK Button.

The currently displayed window layout is saved and registered as a new template.

l Window Layout Template Management X

Templates

Apply To Window Layout

+ o ]

~Window layout opening a project
@ Window layout of the last closed project
@ Sysmac Studio default window layout
© Registered template
MachineA

® Updating a Window Layout Template

Use the following procedure to update a registered window layout template with the currently dis-
played window layout.

1 In the Window Layout Template Management Dialog Box, select the template to update, and

then click the Update with Current Window Layout Button.

l Window Layout Template Management X

~Templates

MachineB
Apply To Window Layout

An update confirmation dialog box is displayed, which asks if you want to apply it.

Sysmac Studio

Do you want to update the selected template with the current window layout?

Yes No

Clicking the Yes button updates the target template with the currently displayed window layout.
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@ Applying a Window Layout Template
Use the following procedure to apply a registered window layout template to the currently displayed
window layout.

1 In the Window Layout Template Management Dialog Box, select the template to apply to the
currently displayed window layout, and then click the Apply To Window Layout Button.

~Templates

MachineA Update with Current Window Layout

Apply To Window Layout

MOPUIM 8} JO Shed p-¢

w

A confirmation dialog box is displayed, which asks if you want to apply it.

Sysmac Studio

Do you want to apply the selected template to the window layout?

‘ Yes No

Clicking the Yes button displays the currently displayed window using the selected window lay-
out template.

@ Additional Information

 This function can be used only in a standard project.
» The automatic window layout saving and restoration functions can be used simultaneously.

1noAe| mopuipy 8y} Bulioysay pue Buineg 9-4-¢
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3-5 Menu Command Structure

The menu commands that are always displayed when a Controller is selected are listed below. Menu

commands that you cannot use are grayed out.

For specific device menu commands, refer to the manual for the specific device.

Menu

Submenu/command

File

Close

Save

Save As

Save As New Number

Import

Export

Offline Comparison

Page Settings

Print

Project Properties

Exit

Edit

Undo

Redo

Cut

Copy

Paste

Delete

Select All

Search and Replace

Find Previous

Find Next

Jump

Jump to Multiview Explorer
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Menu Submenu/command

View Multiview Explorer -

Toolbox

3D Visualizer

Output Tab Page

Watch Tab Page

Watch Tab Page (Table)

Cross Reference Tab Page

Build Tab Page

Search and Replace Results Tab Page

Simulation Pane

w
1
3,1
=
1]
=}
c
o
o
3
3
[
=}
o
()
(=g
=
c
1]
-~
c
=
1]

Differential Monitor
Variable Table
Variable Manager

Smart Project Search

Recently Closed Windows

Clear Recently Closed Windows History

Zoom Zoom In

Zoom Out

Zoom to Fit

Zoom Reset

Manage Window Layout Templates ---

Reset Window Layout
Insert Circuit Parts Line

N.O. Input

N.C. Input

OR with N.O. Input
OR with N.C. Input
Output

NOT Output
Function

Function Block

Derive Device Share All Programming Data

Share Shared Programming Data
Controller NJ101

NJ301

NJ501

NX1P2

NX102

NX502

NX701

NY512

NY532
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3-54

Menu Submenu/command
Insert Application Manager -—-

Safety Network Controller NX

Drive -—

HMI NA5
NA

Measurement Sensor W

Vision Sensor FH
FHV

Slave Terminal EtherNet/IP Coupler
PROFINET Coupler

Program Ladder
ST
Section

Function Ladder
ST

Function Block Ladder
ST

Axis Settings Motion Control Axis
Single-axis Position Control Axis

Axes Group Settings -

CNC Settings CNC Coord Settings
CNC Motor Settings
CNC Motor Compensation Table
NC Program

Robot Control Setup Robot Settings

Cam Data Settings ---

Data Trace

DB Connection Settings

Project Check All Programs -

Check Selected Programs

Build Controller

Rebuild Controller

Abort Build

Memory Usage

Online Edit Start
Transfer
Cancel
Go to Edit Pane

Library Show References

Library Setting

Create Library
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Menu

Submenu/command

Controller

Communications Setup

Change Device

Online

Offline

Synchronization

Transfer To Controller
From Controller
Mode RUN Mode
PROGRAM Mode
Monitor -

Stop Monitoring

Set/Reset

Set

Reset

Forced Refreshing

TRUE

FALSE

Cancel

Cancel All

MC Test Run

Start

Stop

MC Monitor Table

CNC Coordinate System Monitor Table

CNC Coordinate System (0)

CNC Coordinate System (1)

CNC Coordinate System (2)

CNC Coordinate System (3)

CNC Coordinate System (4)

CNC Coordinate System (5)

CNC Coordinate System (6)

CNC Coordinate System (7)

Multiple Coordinate Systems

SD Memory Card

Controller Clock

Release Access Right

Update CPU Unit Name

Firmware Update Log
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Menu Submenu/command

Controller Security Secure Communications Setting

Set up user account

Show user account list

Change user account password

Setting of Operation Authority

ID for User Program Execution
CPU Unit Write Protection
Set/Release Data Protection

Temporary Release of Change Prohibition

Finish Temporary Release of Change Pro-
hibition

Temporary Release of Display/Change
Prohibition

Finish Temporary Release of Display/
Change Prohibition

Secure Socket Setting

Clear All Memory -—

Reset Controller

Simulation Run —
Run in PROGRAM mode
Pause

Stop

Step Execution

Step In
Step Out
Continuous Step Execution

Execute One Scan

Jump to Current Position

Breakpoint Window

Set/Clear Breakpoint

Enable/Disable Breakpoint

Clear All Breakpoints

Calibration

Run in Execution Time Estimation Mode

Transfer All Variable Present Values

Run with NA Simulator

Start NS Integrated Simulation

Safety Integrated Simulation

Use the OPC UA Server for the simulator
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Menu

Submenu/command

Tools

Troubleshooting

Event Log Viewer

EtherCAT Diagnosis/Statistics Information
Viewer

Backup

Backup Controller

Restore Controller

Compare with Backup File

Import Backup File

Export Backup File

Backup Variables and Memory

Restore Variables and Memory

Export Global Variables

Network Configurator

CX-Designer
Comments for Variables and Data Types Import
Export
Export Program Hash Code -—-
Import ST Program -
IEC 61131-10 XML Import
IEC 62714 AutomationML Import

Import Motor sizing tool Results

SYSMAC Gateway

Export User Event Definition File

Update Configurations and Setup Transfer
Data

EtherNet/IP Connection Settings

Launch External Application

CNC Operator

Automation Playback

Get Variable Log from Controller

Start Playback

Exit Playback

Playback Data Search Tab Page

Video Playback

Playback Chart

Customize Shortcut Keys

Option
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3-58

Menu Submenu/command
Window Close -—-
Float
Dock

New Horizontal Tab Group

New Vertical Tab Group

Move to Next Tab Group

Move to Previous Tab Group

Close All But This

Close All Except Active Device

Close All

Close Tab

Open Next Tab

Open Previous Tab

Help

Help Contents

Instruction Reference

System Defined Variable Reference

Keyboard Mapping Reference

Manual Download

Video Manual

Upgrading Information

Rating & Feedback

Online Registration

About Sysmac Studio
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3-6 Basic Editing Operations

3 System Design

The following table lists the basic operations that you can perform in the Multiview Explorer and Edit

Pane.

The operations that you can use depend on the item that you are editing.

Pop-up menu

Mouse opera-

suonesado bunip3 oiseg 9-¢

Operation Button | Menu command . Shortcut keys
command tion

Inserting --- --- Insert --- R or Shift + R
Cutting n Edit - Cut Cut Drag Ctrl + X
Copying i Edit - Copy Copy Press Ctrland | Ctrl + C

| drag. 3
Pasting Edit - Paste Paste Drop Ctrl +V

[
Deleting &= Edit - Delete Delete - Delete
Deleting to the left --- --- --- --- BackSpace
Changing a name - - Rename - -
Selecting rows -—- - Select All Enclose items. | Ctrl + 1
Undoing Edit - Undo Undo --- Ctrl +Z
Redoing Edit - Redo Redo - Ctrl +Y
Entering Edit Mode - - Edit Double-click F2
Leaving Edit Mode -—- -—- -—- Click Enter

Moving the cursor

1, ], <, 0or—

Moving the cursor to next or previous | --- - - Tab or Shift + Tab
item
Moving the cursor to the beginning of | --- - - Home
the row
Moving the cursor to the end of the - - - - End
row
Moving to the next page - - - - PageDown
Moving to previous page - - PageUp
Finding and replacing - - - - Ctrl+F
Go To Rung - - G
Display Rung Comment List - - - - L
Note 1. The editing operation depends on the item/row.
Note 2. Refer to A-6 Shortcut Keys on page A-25 for other shortcut keys.
I Pop-up Menus
Pop-up menus are provided to facilitate data editing in the panes.
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Right-click the data item and select the command (e.g., Add, Rename, Copy, or Paste) from the pop-

up menu.
Edit Variable

Insert parallel input above
Insert parallel input below
Invert

Diff Up

Diff Down

Cut

Copy

Delete

Go To
Breakpoints
Forced Refreshing
SetfResst

I Entry Assistance

When you enter characters from the keyboard at the following times, the list of candidates that is dis-
played for selection is automatically narrowed.

® Entering Variable Names and Data Types
» Entering Variables Names in the Ladder Editor or ST Editor
» Entering Data Types in the Ladder Editor or ST Editor for Functions or Function Blocks
» Entering Data Types in Variable Tables

Example: When you enter a variable name in the Ladder Editor, click and press Ctrl + Space keys,
or type the first character. Then the variable names that you can enter are displayed in a list.

Enter Rung Comment .

PB1 PB2
B

ccumulationTimer
o4 A REE
4 AryshifiReglR
2# CIPClose

59 CIPOpan

¢ CIPRead

2# ClPSend

# CIPUCMMReag
59 CIPUCMMSend
4# CIPUCMMWrita
2% ClPWrite

59 CTD_DINT

4 CTD_LINT

';p CTD_UDINT
4# CTD_ULINT

e

@ Entering Text in the ST Editor

* When you enter text in the ST Editor or in an Inline ST Box, the cursor moves to the first item in
the list that starts with the character that you entered.
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Enter Rung Commernt

PE1 PB2
by

WwArySearch
GArySHL
@ArYSHR
WArysub
W Arysubv
A ‘W AryToBCD
‘W AryToBin
WAryTostring
WAryXor
WAryXorN
WASIN
WATAN

(Functionn) [DINT] BCD_TO_DINT ([ANY_BIT({except BOOL)] In)
BCD Data Type-to-Unsigned Integer(DINT) Conversion

suonesado bunip3 oiseg 9-¢

» When you press the Tab Key after entering the first keyword of a construct (“IF” in this example),
the rest of the construct is automatically entered.

1 EIIF THEN
statement_group
ELSIF expression THEN
statement_group
ELSE
?}atalarrl:_grup

w

el T 77 o a3 D

* When you drag an ST statement (here, an IF statement) from the Structured Text Tools in the
Toolbox of the ST Editor, the keywords for the construct for the ST statement are automatically
entered.

Sn seaiGis

w Structured Text Tools
| Data Type | Initial Value | AT | Retain |Constant| Comment
'CASE Statement

REPEAT Statemant

WHILE Statement

—

statement_group
ELSIF expression THEN

statement_group
ELSE

statement_group
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3-7 Sysmac Studio Settings and Opera-

tions

This section lists the operations of the Sysmac Studio.

3-7-1

Setting Parameters

Item

Description

Reference

EtherCAT Configuration and
Setup

You create a configuration in the Sysmac Studio of the Ether-
CAT slaves that are connected to the built-in EtherCAT port on
the NJ/NX-series CPU Unit or NY-series Industrial PC, and set
the parameters in the master and slaves in that configuration.

5-2 EtherCAT Config-
uration and Setup on
page 5-4

Registering slaves

You can set up devices by dragging slaves from the device list
displayed in the Toolbox Pane to the locations where you want
to connect them.

5-2-2 Registering
Slaves Offline to Con-
figure EtherCAT on
page 5-4

5-2-3 Registering
Slaves Online to Con-
figure EtherCAT on
page 5-6

Changing the Coupler
model

You change the model number or unit version of a Coupler Unit.
Use this function to change the model number and version of
the Coupler Unit registered in the project to the new model num-
ber and version when replacing a Coupler Unit.

5-3-1 Creating the
EtherCAT Slave Ter-
minal Configuration on
page 5-26

Changing the Servo
Driver model

You can change the model number or the unit version of a Ser-
vo Driver registered in a project when replacing an actual Servo
Driver.

Refer to the Sysmac
Studio Drive Functions
Operation Manual
(Cat. No. 1589) for de-
tails on the function.

Setting master param-
eters

You set the common parameters of the EtherCAT network (e.g.,
the fail-soft operation and wait time for slave startup settings).

5-2-4 Setting Master
Parameters on page
5-8

Setting slave parame-
ters

You set the standard slave parameters and assign PDOs (proc-
ess data objects).

5-2-5 Setting Slave
Parameters on page
5-9

Comparing and merg-
ing network configura-
tion information

The EtherCAT network configuration information in the NJ/NX-
series CPU Unit or NY-series Industrial PC and in the Sysmac
Studio are compared and the differences are displayed.

5-2 EtherCAT Config-
uration and Setup on
page 5-4

Transferring the net-
work configuration in-
formation

The EtherCAT network configuration information is transferred
to the NJ/NX-series CPU Unit or NY-series Industrial PC. Or, the
EtherCAT network configuration information in the CPU Unit or
PC is transferred to the Sysmac Studio and displayed in the
EtherCAT Editor.

7-5-1 Transferring/
Comparing Data to/
from the Controller on
page 7-127

Installing and uninstal-
ling ESl files

ESI (EtherCAT slave information) files are installed and uninstal-
led.

5-2-7 Installing and
Uninstalling ESI Files
on page 5-17
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Item

Description

Reference

EtherCAT Slave Terminal
Configuration and Setup

The configuration of any Slave Terminal that is connected to an
EtherCAT network is created on the Sysmac Studio. The NX
Units that compose the Slave Terminal are set in the configura-
tion.

5-3 EtherCAT Slave
Terminal Configura-
tion and Setup on
page 5-25

Registering NX Units

A Slave Terminal is built by dragging NX Units from the device
list displayed in the Toolbox to the locations where you want to
mount them.

5-3-1 Creating the
EtherCAT Slave Ter-
minal Configuration on
page 5-26

Setting NX Units

The I/O allocations, mounting settings, and Unit operation set-
tings of the NX Units are edited.

5-3-1 Creating the
EtherCAT Slave Ter-
minal Configuration on
page 5-26

Displaying the width of
a Slave Terminal con-
figuration

The width of the Slave Terminal configuration is displayed
based on the Unit configuration information.

5-3-1 Creating the
EtherCAT Slave Ter-
minal Configuration on
page 5-26

Comparing and merg-
ing the Slave Terminal
configuration informa-
tion

When online, you can compare the configuration information in
the project with the physical configuration. You can also select
the missing Units and add them to the project.

5-3-1 Creating the
EtherCAT Slave Ter-
minal Configuration on
page 5-26

Transferring the Slave
Terminal configuration
information

The Unit configuration information is transferred to the NJ/NX-
series CPU Unit or NY-series Industrial PC. The synchronize
function is used.

5-3-1 Creating the
EtherCAT Slave Ter-
minal Configuration on
page 5-26

CPU/Expansion Rack Con-
figuration and Setup

In the Sysmac Studio, you create the configuration of the Units
mounted in the CPU Rack and Expansion Racks of the follow-
ing CPU Units: NJ-series, NX502, NX102, and NX1P2. Then
you set the Special Unit, X Bus Unit, or NX Unit.

5-5 CPU/Expansion
Rack Configuration
and Setup on page
5-44

Registering Units

A Rack is built by dragging Units from the device list displayed
in the Toolbox Pane to the locations where you want to mount
them.

5-5-1 CPU/Expansion
Racks for the NX502,
NX102, or NX1P2
CPU Unit on page
5-44

5-5-2 CPU Rack and
Expansion Racks for
NJ-series CPU Units
on page 5-55

Creating Racks

An Expansion Rack (Power Supply Unit, /O Interface Unit, and
End Cover) is added.

5-5-2 CPU Rack and
Expansion Racks for
NJ-series CPU Units
on page 5-55
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Item

Description

Reference

CPU/Expansion Rack Con-
figuration and Setup

In the Sysmac Studio, you create the configuration of the Units
mounted in the CPU Rack and Expansion Racks of the follow-
ing CPU Units: NJ-series, NX502, NX102, and NX1P2. Then
you set the Special Unit, X Bus Unit, or NX Unit.

5-5 CPU/Expansion
Rack Configuration
and Setup on page
5-44

Switching Unit dis-
plays

For NJ-series CPU Units, model numbers, unit numbers, and
slot numbers are displayed. For NX502, NX102, and NX1P2
CPU Units, model numbers and unit numbers are displayed.

5-5-1 CPU/Expansion
Racks for the NX502,
NX102, or NX1P2
CPU Unit on page
5-44

5-5-2 CPU Rack and
Expansion Racks for
NJ-series CPU Units
on page 5-55

Setting Special Units

The input time constants are set for Input Units and parameters
are set for Special Units.

5-5-2 CPU Rack and
Expansion Racks for
NJ-series CPU Units
on page 5-55

Displaying Rack
widths, current con-
sumption, and power
consumption

For NJ-series CPU Units, a rack width, current consumption,
and power consumption are displayed based on the Unit config-
uration information. For NX502, NX102, and NX1P2 CPU Units,
a rack width is displayed based on the Unit configuration infor-
mation.

5-5-2 CPU Rack and
Expansion Racks for
NJ-series CPU Units
on page 5-55

Comparing the CPU/
Expansion Rack con-
figuration information
with the physical con-
figuration

When online, you can compare the configuration information in
the project with the physical configuration. You can also select
the missing Units and add them.

5-5-1 CPU/Expansion
Racks for the NX502,
NX102, or NX1P2
CPU Unit on page
5-44

5-5-2 CPU Rack and
Expansion Racks for
NJ-series CPU Units
on page 5-55

Transferring the CPU/
Expansion Rack con-
figuration information

The Unit configuration information is transferred. The synchron-
ize function is used.

5-5-1 CPU/Expansion
Racks for the NX502,
NX102, or NX1P2
CPU Unit on page
5-44

7-5-1 Transferring/
Comparing Data to/
from the Controller on
page 7-127

Printing the Unit con-
figuration information

The Unit configuration information is printed.

8-5 Printing on page
8-52
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Item

Description

Reference

Controller Setup

The Controller Setup is used to change settings related to the
operation of the Controller.

The Controller Setup contains PLC Function Module operation
settings and built-in EtherNet/IP Function Module port settings.

5-6 Controller Setup
on page 5-65

Operation Settings

The Startup Mode, SD Memory Card Diagnosis at Startup, Write
Protection at Startup, Controller Error Level Changes, and other
settings are made.

5-6-1 Operation Set-
tings on page 5-65

Transferring Operation
Settings

The synchronization function is used to transfer the operation
settings to the NJ/NX-series CPU Unit or NY-series Industrial
PC.

5-6-1 Operation Set-
tings on page 5-65

Built-in EtherNet/IP

These settings are made to perform communications using the

5-6-2 Built-in Ether-

Port Settings built-in EtherNet/IP port on the NJ/NX-series CPU Unit or NY- Net/IP Port Settings

series Industrial PC. on page 5-71
Transferring Built-in The synchronization function is used to transfer the built-in 5-6-2 Built-in Ether-
EtherNet/IP Port Set- | EtherNet/IP port settings to the NJ/NX-series CPU Unit or NY- Net/IP Port Settings
tings series Industrial PC. on page 5-71

Built-in I/O Settings

You make the settings related to built-in 1/0 of the NX1P2 CPU
Unit.

5-6-3 Built-in I/O Set-
tings on page 5-77

Transferring Built-in
1/0 Settings

The synchronization function is used to transfer the built-in 1/0
settings to the NX1P2 CPU Unit.

5-6-3 Built-in I/0 Set-
tings on page 5-77

Option Board Settings

You make the settings related to the option boards mounted on
the NX1P2 CPU Unit.

5-6-4 Option Board
Settings on page
5-77

Transferring Option
Board Settings

The synchronization function is used to transfer the option
board settings to the NX1P2 CPU Unit.

5-6-4 Option Board
Settings on page
5-77

Memory Settings

You make the settings related to the memory area for CJ-series
Units in the NX502, NX102, NX1P2 and NX701-1J20 CPU
Units.

5-6-5 Memory Set-
tings on page 5-78

Transferring Memory
Settings

The synchronization function is used to transfer the memory
settings to the CPU Unit.

5-6-5 Memory Set-
tings on page 5-78

Motion Control Setup

The Motion Control Setup is used to create the axes to use in
motion control instructions, assign those axes to Servo Drives
and encoders, and set axis parameters.

5-7 Motion Control
Setup on page 5-80

Axis Settings

Axes are added to the project.

5-7-1 Setting Axes on
page 5-80

Importing Axis Set-
tings

You can add or update new axis settings by importing an XML
file.

5-7-2 Exporting and
Importing Axis Set-
tings on page 5-88

Exporting Axis Set-
tings

You can export multiple axis settings in a project all together to
an XML file.

5-7-2 Exporting and
Importing Axis Set-
tings on page 5-88

Deleting Multiple Axis
Settings

You can delete selected axis settings in a project at once.

5-7-3 Deleting Multiple
Axis Settings on page
5-96

Axis Setting Table

The Axis Setting Table is a table of all registered axis parame-
ters. You can edit any axis parameters here just as you can on
the Axis Settings Tab Page.

5-7-1 Setting Axes on
page 5-80
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3 System Design

Item

Description

Reference

Axes Group Settings

You can set up axes to perform interpolated motions as an axes
group.

5-7-4 Setting Axes
Groups on page 5-97

Axes Group Basic
Settings

Set the axes group number, whether to use the axes group, the
composition, and the composition axes.

5-7-4 Setting Axes
Groups on page 5-97

Operation Settings

Set the interpolated velocity, the maximum interpolated acceler-
ation and deceleration, and the interpolated operation settings.

5-7-4 Setting Axes
Groups on page 5-97

Importing By importing an XML file, it is possible to add or update new ax- | 5-7-5 Exporting and
es group settings. Importing Axes Group
Settings on page
5-99
Exporting You can export multiple axes group settings in a project all to- 5-7-5 Exporting and

gether to an XML file.

Importing Axes Group
Settings on page
5-99

Deleting Multiple
ltems

You can delete all selected axes group settings in a project at
once.

5-7-6 Deleting Multiple
Axes Group Settings
on page 5-103

Cam Data Settings

The cam data settings are used to create electronic cam data.
When you build the project for the Controller, a cam table is cre-
ated according to the cam data settings.

5-8 Cam Data Set-
tings on page 5-105

Registering cam data
settings

Cam data settings are added to the project.

5-8 Cam Data Set-
tings on page 5-105

Editing cam data set-
tings

You can set properties and node points for cam data settings.

5-8 Cam Data Set-
tings on page 5-105

Transferring cam data
settings

You can select to transfer all or part of the cam data.

5-8 Cam Data Set-
tings on page 5-105

Importing cam data
settings

You can import cam data settings from a CSV file.

5-8 Cam Data Set-
tings on page 5-105

Exporting cam data
settings

You can export cam data to a CSV file.

5-8 Cam Data Set-
tings on page 5-105

Registering cam defi-
nitions

You add new cam definitions to change a cam table in the pro-
gram.

5-8-10 Registering
Cam Definitions on
page 5-117

Editing cam definitions

You set cam definitions.

5-8-10 Registering
Cam Definitions on
page 5-117

Transferring cam defi-
nitions

You transfer cam definitions to the Controller.

5-8-11 Transferring
Cam Definitions on
page 5-121

Exporting cam tables

You can export a cam table to a CSV file.

5-8 Cam Data Set-
tings on page 5-105

Transferring cam ta-
bles from the Control-
ler to files

You can save a cam table in the NJ/NX-series CPU Unit or NY-
series Industrial PC to a CSV file.

5-8 Cam Data Set-
tings on page 5-105

Transferring cam ta-
bles from files to the
Controller

You can transfer a cam table that is saved in a CSV file to up-
date the contents of a cam table that is already in the NJ/NX-
series CPU Unit or NY-series Industrial PC.

5-8 Cam Data Set-
tings on page 5-105

Superimposing Cam
Data

You can superimpose the cam table from a CSV file on the cam
profile curve position graph that is currently displayed.

5-8 Cam Data Set-
tings on page 5-105
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Item

Description

Reference

Task Settings

Programs are executed in tasks in an NJ/NX-series CPU Unit or
NY-series Industrial PC. The task settings define the execution
period, the execution timing, the programs executed by the task,
the I/O refreshing performed by the task, and which variables to
share between tasks.

5-9 Task Settings on
page 5-125

Registering tasks

The tasks, which are used to execute programs, are registered.

5-9-1 Registering
Tasks on page 5-125

Setting task I/O

The task I/O settings define what Units the task should perform
I/O refreshing for.

5-9-3 Task I/0 Set-
tings on page 5-126

Assigning programs

Program assignments define what programs a task will execute.

5-9-4 Program Assign-
ments on page 5-127

Setting exclusive con-
trol of variables in
tasks

You can specify if a task can write to its own values (known as a
refreshing task) or if it can only access them (an accessing task)
for global variables.

This ensures concurrency for global variable values from all
tasks that reference them.

5-9-5 Settings for Ex-
clusive Control of Vari-
ables in Tasks on
page 5-128

I/0 Map Settings

The I/0 ports that correspond to the registered EtherCAT
slaves and to the registered Units on the CPU Rack and
Expansion Racks are displayed. The I/O Map is edited to as-
sign variables to 1/0O ports. The variables are used in the user
program.

4-1 Variable Registra-
tion on page 4-3

Displaying /O ports

I/O ports are displayed based on the configuration information
of the devices (slaves and Units).

4-1 Variable Registra-
tion on page 4-3

Assigning variables

Variables are assigned to /O ports.

4-1 Variable Registra-
tion on page 4-3

Creating device varia-
bles

Device variables are created in the 1/0 Map.
You can either automatically create a device variable or manual-
ly enter the device variable to create.

4-1 Variable Registra-
tion on page 4-3

Checking 1/O assign-
ments

The assignments of external I/0 devices and variables are
checked.

7-5-4 Checking I/O
Assignments on page
7-154

Setting Vision Sensors

Vision Sensor settings and calibration are set.

3-7-22 Vision Sensor
Functions on page
3-96

Displacement Sensor Set-
tings

Displacement Sensor settings and calibration are set.

3-7-23 Displacement
Sensor Functions on
page 3-103

DB Connection Function Set-
tings

You can set and transfer the DB connection function settings.

3-7-15 Function Spec-
ifications of DB Con-
nection Function on
page 3-82

EtherNet/IP Connection Set-
tings

You can make settings related to tag data links (connections) in
an EtherNet/IP network.

3-7-17 EtherNet/IP
Connection Settings
on page 3-83

EtherNet/IP Slave Terminal
Settings

You can make and transfer settings for EtherNet/IP Slave Termi-
nals.

3-7-18 EtherNet/IP
Slave Terminal Set-
tings on page 3-83

NA-series Programmable
Terminal (PT) Settings

You can make settings and transfer projects for NA-series Pro-
grammable Terminals.

3-7-21 Function Spec-
ifications of NA-series
Programmable Termi-
nals on page 3-90
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3-7-2

Programming

Item

Description

Page

Instruction list (Toolbox)

A hierarchy of the instructions that you can use is displayed in
the Toolbox. You can drag the required instruction to a program
in the Ladder Editor or ST Editor to insert the instruction.

3-4-4 Toolbox (4) on
page 3-41

Programming ladder dia-

Ladder diagram programming involves connecting circuit parts

4-5 Programming Lad-

grams with connecting lines to build algorithms. Circuit parts and con- | der Diagrams on page
necting lines are entered in the Ladder Editor. 4-85
Starting the Ladder | The Ladder Editor for the program is started. 4-5-1 Opening and
Editor Using the Ladder Edi-
tor on page 4-85
Showing the Lad- | Sysmac Studio displays the operation guide on the Ladder Edi- | 4-5-9 Ladder Editor
der Editor Guide tor for editing programs. You can arrange circuit parts, re-con- Guide on page 4-142
nect lines, and add lines following the guide.
Displaying the This function shows a list of shortcut keys for editing ladder dia- | 4-5-10 Ladder Editor
shortcut key list grams. Shortcut Key List on
page 4-145
Adding and delet- | You can divide your ladder diagrams into smaller units for easier | 4-5-2 Adding and De-
ing sections management. These units of division are called sections. leting Sections on
page 4-86
Inserting circuit You insert circuit parts in the Ladder Editor to create an algo- Inserting Program In-
parts rithm. puts and Outputs on
page 4-91
Inserting and delet- | You can insert a function block instruction or user-defined func- | Inserting Function
ing function blocks | tion block into the Ladder Editor. Block Instructions and
User-defined Function
Blocks on page 4-117
Deleting Function
Block Instructions and
User-defined Function
Blocks on page 4-123
Inserting and delet- | You can insert a function instruction or user-defined function into | Inserting Function In-
ing functions the Ladder Editor. structions and User-
defined Functions on
page 4-120
Deleting Function In-
structions and User-
defined Functions on
page 4-123
Inserting and delet- | You can insert a circuit part in a ladder diagram to enable pro- Inserting and Deleting
ing inline ST gramming in ST. This allows you to include ST in a ladder dia- Inline ST on page
gram. 4-105
Editing circuit parts | You can copy and paste circuit parts. Copying and Pasting
Circuit Parts on page
4-108
Inserting and delet- | You can insert a jump label in the rung to jump to and then 4-5-7 Inserting and
ing jump labels specify that jump label when you insert a jump. Deleting Jump Labels
and jumps and Jumps on page
4-138
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Item

Description

Page

Programming ladder dia-

Ladder diagram programming involves connecting circuit parts
with connecting lines to build algorithms. Circuit parts and con-
necting lines are entered in the Ladder Editor.

4-5 Programming Lad-
der Diagrams on page
4-85

Inserting and delet-
ing bookmarks

You can add bookmarks to the beginning of rungs and move be-
tween them.

Inserting and Deleting
Bookmarks on page
4-111

Rung comments

You can add comments to rungs.

Entering Rung Com-
ments on page 4-136

Displaying rung er-
rors

When you enter a circuit part, the format is always checked and
any mistakes are displayed as errors.

If there are any errors, a red line is displayed between the rung
number and the left bus bar.

Displaying Rung Er-
rors on page 4-112

Entry assistance

When you enter instructions or parameters, each character that
you enter from the keyboard narrows the list of candidates that
is displayed for selection.

3-6 Basic Editing Op-
erations on page 3-59

Displaying varia-
bles with com-
ments

You can display variable comments along with the variables in
the circuit parts of a ladder program. You can change the length
of the displayed variable comments to make them easier to
read.

8-26 Sysmac Studio
Option Settings on
page 8-166

Element comment

You can add an element comment on the ladder circuit parts.

Entering Element
Comments on page
4-135

Rung comment list

Displays a list of rung comments for a ladder program. Double-
click a comment in the list to go to the related rung.

Displaying Rung Com-
ment List on page
4-136

Rung pattern copy

You can duplicate a rung pattern (logic part). Variable names in
a copied rung can be set automatically according to the variable
name generation rules.

4-5-11 Rung Pattern
Copy on page 4-146
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Item

Description

Page

Programming structured text

You combine different ST statements to build algorithms.

4-6 Programming
Structured Text on
page 4-152

Starting the ST Ed-
itor

The ST Editor for programs or for functions/function blocks is
started.

4-6-1 Starting the ST
Editor on page 4-152

Editing ST

You combine different ST statements to build algorithms.

4-6-2 Basic ST Editor
Operations on page
4-153

Entering calls to
functions and func-
tion blocks

You can enter the first character of the instance name of the
function or the function block in the ST Editor to call and enter a
function or function block.

4-6-4 Operating Func-
tions and Function
Blocks in the ST Edi-
tor on page 4-162

Entering constants

You can enter constants in the ST Editor.

Entering Constants on
page 4-155

Entering com-
ments

Enter (* at the beginning and *) at the end of any text to be
treated as a comment in the ST Editor.

If you only want to comment out a single line, enter a double for-
ward slash // at the beginning of the line.

Entering Comments
on page 4-156

Copying, pasting,
and deleting ST el-

You can copy, paste, and delete text strings.

Copying and Pasting
ST Elements on page

ements 4-156
Deleting ST Elements
on page 4-156
Indenting You can indent nested statements to make them easier to read. | Indenting on page

4-157

Moving to a speci-
fied line

You can specify a line number to jump directly to that line.

Moving to a Specified
Line on page 4-157

Bookmarks

You can add bookmarks to any lines and move between them.

Bookmarks on page
4-157

Entry assistance

When you enter instructions or parameters, each character that
you enter from the keyboard narrows the list of candidates that
is displayed for selection.

3-6 Basic Editing Op-
erations on page 3-59

Namespaces

Namespaces allow you to group and nest the names of func-
tions, function block definitions, and data types so that you can
manage them. This reduces the chance of duplicated names
and makes the entities easier to access.

4-4 Namespaces on
page 4-79

Variable Manager

A list of the variables in the global and local variable tables is
displayed in a separate window. You can display variable usage,
sort and filter the variables, edit and delete variables, or move
variables while displaying another editing view.

4-1 Variable Registra-
tion on page 4-3

Changing variable comments
and data type comments

You can globally change variable comments and data type com-
ments to other comments. You can change the comments to dif-
ferent language for users in a different country.

8-17 Changing Varia-
ble Comments and
Data Type Comments
on page 8-140

Exporting/importing variable

You can export/import variable comments, comments of struc-

4-1-9 Entering Varia-

comments ture members and union members, and variable element com- | ble Attributes on page
ments of array variables to an Office Open XML file (xIsx file). 4-36
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Item

Description

Page

Sorting and filtering variables

You can sort and filter the variables in each variable table.

4-1-1 Creating Global
Variables on page
4-4

4-1-3 Creating Local
Variables on page
4-22

Searching and replacing

You can search for and replace strings in the data of a project.

4-8 Searching and Re-
placing on page 4-168

Retrace search

You can search for and jump to program inputs and input pa-
rameters that use the variable assigned to a program output or
the output parameter of a function or function block.

You can also search for and jump to program outputs and out-
put parameters that use the variable assigned to a program in-
put or the input parameter of a function or function block.

Searching for and
Jumping to Variables
in Ladder POUs on
page 4-114

Jumping You can jump to the specified rung number or line number in the | 4-5-7 Inserting and
program. Deleting Jump Labels
and Jumps on page
4-138
Build- Building The programs in the project are converted into a format that is 4-10 Building and Re-
ing executable in the NJ/NX-series CPU Unit or NY-series Industrial | building on page
PC. 4-178
Rebuilding A rebuild is used to build project programs that have already 4-10 Building and Re-

been built.

building on page
4-178

Aborting a build
operation

You can abort a build operation.

4-10 Building and Re-
building on page
4-178

Creating applications for NA-
series PTs

You can create and transfer pages and subroutines for NA-ser-
ies Programmable Terminals.

Refer to 3-7-21 Func-
tion Specifications of
NA-series Program-
mable Terminals on
page 3-90

3-7-3

Library Functions

Item

Description

Page

Libraries

You can create programs, functions, function block definitions,
and data types in a library file to reuse them as objects in other
projects.

9-3 Creating and Us-
ing Libraries on page
9-8

Creating libraries

You can create library files to enable using programs, functions,
function block definitions, and data types in other projects.

9-3-1 Creating a Li-
brary on page 9-8

Using libraries

You can access and use objects from library files that were cre-
ated in other projects.

9-3-2 Using a Library
on page 9-12
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3-7-4

Project Management

Item Description Page
File opera- | Creating a A project file is created. 3-3-2 Creating a
tions project file Project File on page
3-1
Opening a A project file is opened. 3-3-6 Opening a
project file Project File on page
3-18
Saving the The project file is saved. 3-3-4 Saving the
project file Project File on page

3-17

Saving a project
file under a differ-
ent name

A project file is saved under a different name.

3-3-5 Saving a Project
File Under a Different
Name on page 3-17

Project update

You can assign numbers to projects to manage the project his-

3-3-10 Project Update

history manage- | tory. History Management

ment on page 3-25

Exporting a You can export a project to an .smc2 or .csm2 project file (ver- 3-3-7 Exporting a

project file sion 1.08 or higher). You can also export a project to a previous | Project File on page
project file format, i.e., .smc or .csm. 3-19

Importing a You can import a project from an .smc2 (version 1.08 or high- 3-3-8 Importing a

project file er), .csm2 (version 1.08 or higher), .smc, or .csm project file. Project File on page

3-21

Importing ST pro-
grams

You can import ST program files that were created with the Si-
mulink® PLC Coder™ version R2013a or higher from Math-
Works® Inc.

8-20 Importing ST
Programs on page
8-149

IEC 61131-10 You can import program/function/function block POUs of the 8-21 Importing IEC

XML IEC 61131-10 XML format, global variables and data types. 61131-10 XML Files
on page 8-151

IEC 62714 Auto- | You can create a controller configuration or device variable 8-22 Importing

mationML through importing an AutomationML file which is created with IEC-62714 Automa-

EPLAN Electric P8, an electric CAD software.

tionML Files on page
8-155

Offline compari-
son

You can compare the data for an open project with the data for
a project file and display the results. You can also compare the
open project with an exported .smc2 (version 1.08 or higher)

or .smc project file.

Or, you can merge detailed comparison results.

You can print out the differences between compared ladder pro-
grams.

4-11 Offline Compari-
son on page 4-180

Importing motor
sizing tool results

You can import the EtherCAT configuration and motion control
settings created by the motor sizing tool.

8-23 Importing Motor
Sizing Tool Results on
page 8-162

Cutting, copying, and pasting

You can cut, copy, or paste items that are selected in the Multi-
view Explorer or any of the editors.

3-6 Basic Editing Op-
erations on page 3-59

Printing You can print various data. You can select the items to print. 8-5 Printing on page
8-52
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Item

Description

Page

Data shar-
ing

Creating a deriv-
ative device.

You can copy a controller in a project. The copied controller pro-
gram (POU, Data-type, global variables) are shared with the
source controller.

9-4 Program Sharing
in Derived Devices on
page 9-17

Setting a shared
program between
devices

You can share a program (POU, Data-type, global variables) be-
tween controllers in a project.

9-4 Program Sharing
in Derived Devices on
page 9-17

3-7-5

Debugging

Item

Description

Page

Monitoring

Variables are monitored during ladder program execution.

You can monitor the TRUE/FALSE status of inputs and outputs
and the present values of variables in the NJ/NX-series CPU
Unit or NY-series Industrial PC. You can monitor operation on
the Ladder Editor, ST Editor, Watch Tab Page, or I1/0 Map.

7-2-1 Monitoring on
page 7-4

Differential monitoring

You can detect the number of times the specified BOOL variable
or BOOL member changes to TRUE or FALSE and display the
count in the Differential Monitor Dialog Box. You can check if
bits turn ON and OFF and the number of times that they turn
ON and OFF.

7-2-2 Differential Mon-
itor on page 7-21

Changing present values and
TRUE/FALSE

You can change the values of variables that are used in the user
program and settings to any desired value, and you can change
program inputs and outputs to TRUE or FALSE. This allows you
to check the operation of the user program and settings.

7-2-3 Changing
Present Values and
Set/Reset Using
Forced Refreshing on
page 7-24

Changing the present values
of variables

You can change the present values of user-defined variables,
system-defined variables, and device variables as required.
You can do this in the Ladder Editor, ST Editor, Watch Tab
Page, or /0 Map.

7-2-3 Changing
Present Values and
Set/Reset Using
Forced Refreshing on
page 7-24

Forced refreshing

Forced refreshing allows the user to refresh external inputs and
outputs with user-specified values from the Sysmac Studio. The
specified value is retained even if the value of the variable is
overwritten from the user program.

You can use forced refreshing to force BOOL variables to TRUE
or FALSE in the Ladder Editor, Watch Tab Page, or I/0 Map.

7-2-3 Changing
Present Values and
Set/Reset Using
Forced Refreshing on
page 7-24

Online editing

Online editing allows you to edit programs on systems that are
currently in operation.

Online editing can be used to edit only POUs and global varia-
bles. User-defined data types cannot be edited with online edit-

ing.

7-2-5 Online Editing
on page 7-41

Cross Reference Tab Page

Cross references allow you to see the programs and locations
where program elements (variables, data types, I/O ports, func-
tions, or function blocks) are used.

You can view all locations where an element is used from this
list.

7-2-4 Cross Referen-
ces on page 7-36
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Item Description Page
Data tracing Data tracing allows you to sample the specified variables and 7-2-11 Data Tracing
store the values of the variables in trace memory without any on page 7-53

programming.

You can choose between two trace methods: a triggered trace,
where you set a trigger condition and data is saved before and
after that condition is met, or a continuous trace, in which con-
tinuous sampling is performed without any trigger and the re-
sults are stored in a file on your computer.

However, you can still display data retrieved on the Sysmac
Studio and save those results to a file even if you use a trig-
gered trace. These same functions can be used with the Simu-
lator as well.

Setting sampling inter-

The interval to perform sampling on the target data is set. Sam-

7-2-11 Data Tracing

pling. A suitable trigger condition is set to record data before
and after an event.

vals pling is performed for the specified task period, at the specified | on page 7-53
time, or when a trace sampling instruction is executed.
Setting triggers To perform a triggered trace, you set a condition to trigger sam- | 7-2-11 Data Tracing

on page 7-53

Setting a continuous

The method to save the data traced during a continuous trace is

7-2-11 Data Tracing

lected Single as the trace type, tracing waits for the trigger to
begin sampling. If you selected Continuous, sampling begins
immediately and all traced data is transferred to the computer
as it is gathered and saved to a file.

trace set. on page 7-53
Setting variables to The variables to store in trace memory are registered. The sam- | 7-2-11 Data Tracing
sample pling intervals can also be set. on page 7-53
Starting and stopping | The data trace settings are transferred to the NJ/NX-series CPU | 7-2-11 Data Tracing
tracing Unit or NY-series Industrial PC and the tracing starts. If you se- | on page 7-53

Displaying trace re-

You view the results of the traced data in either a chart or in the

7-2-11 Data Tracing

trace results

you save the project on the Sysmac Studio.

If you want to save this data as a separate file, you can export
the data to save it in a CSV file. You can import trace results
that you have exported.

sults 3D Motion Monitor. on page 7-53
After sampling begins, sample data is immediately transferred
and drawn on the graph.
The trace target variable table shows the maximum, minimum,
and average values for each variable.
You can also change the colors of the lines on the graph.
Exporting/importing Trace results are saved within your project automatically when 7-2-11 Data Tracing

on page 7-53

Printing trace results

You can print out data trace settings along with digital and ana-
log charts.

7-2-11 Data Tracing
on page 7-53

Debugging a Vision Sensor

You can debug the Vision Sensor offline.

3-7-22 Vision Sensor
Functions on page
3-96

Debugging a Displacement
Sensor

You can debug the Displacement Sensor offline.

3-7-23 Displacement
Sensor Functions on
page 3-103

Output Factor Search

It is a function that searches for the rungs that causes an output
among the elements of a ladder program in the Controller, and
displays them in a tree structure.

7-2-12 Output Factor
Search on page 7-80
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3-7-6  Simulation
Item Description Page
Programs for debugging You can create programs for debugging that are used only to 7-3-1 Debugging with

execute simulations and specify virtual inputs for simulation.

Program Simulation
on page 7-86

Executing | Selecting what to
asimula- | simulate
tion

You can select the programs to simulate from all of the pro-
grams in the Sysmac Studio. Programs can be dragged to se-
lect them.

7-3-1 Debugging with
Program Simulation
on page 7-86

Setting break-
points

You can set breakpoints to stop the simulation in the Program
Editor.

7-3-1 Debugging with
Program Simulation
on page 7-86

Executing and
stopping simula-
tions

You can control simulation execution to monitor the user pro-
gram or to check operation through data tracing. Step execution
and pausing are also possible.

7-3-1 Debugging with
Program Simulation
on page 7-86

You can perform a linked simulation between sequence control
and continuous control (operations controlled by Simulink) to
debug the sequence control program and continuous control
program. MATLAB/® R2013a or higher is required.

Changing the
simulation speed

You can change the execution speed.

7-3-1 Debugging with
Program Simulation
on page 7-86

Task period simu-
lation

You can display the task periods.

7-3-1 Debugging with
Program Simulation
on page 7-86

Batch transfer of
the present val-
ues of variables

You can save the values of variables at specific times during
simulations in a file, or you can write the values of variables that
were saved in a file back to the Simulator. This allows you to
write the initial values of variables, e.g., for test applications, be-
fore you start a simulation.

7-3-1 Debugging with
Program Simulation
on page 7-86

Integrated NS-
series PT simula-
tion

You can simulate the linked operation of a sequence program
and an NS-series Programmable Terminal to debug the se-
quence program and screen data offline.

7-3-6 Integrated NS-
series PT Simulation
for Offline Debugging
of Sequence Control
and NS-series PTs on
page 7-118

Simultaneous
simulation of

Controller and
NA-series PT

You can simultaneously simulate sequence control and NA-ser-
ies PT operation, including displaying pages and subroutines
created with Visual Basic and debugging the sequence pro-
gramming.

7-3-5 Offline Debug-
ging with Sequence
Control and NA-series
PT Simulator (Simulta-
neous Simulation of
Controller with NA-ser-
ies PT) on page 7-115

Safety Integrated
Simulation

You can simulate the linked operation of a sequence program
and Safety CPU Unit to debug the sequence program and safe-
ty program offline.

7-3-7 Offline Debug-
ging for Sequence
Control and Safety
CPU Units on page
7-120

OPC UA Server
Functions

By executing an OPC UA Server function on Simulator, the
OPC UA Client can read and write variables during simulation.

7-3-9 Executing OPC
UA Server on the Sim-
ulator on page 7-121
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3 System Design

Item Description Page
Setting the | Creating 3D You can create a 3D equipment model at the control target to 7-2-11 Data Tracing
virtual equipment mod- | monitor with 3D motion monitoring. on page 7-53
equipment | g|g*1
3D Motion Moni- | You set the axis variables for each element of the 3D equipment | 7-2-11 Data Tracing
tor Display model, and then set the 3D equipment into motion according to | on page 7-53
Mode™! those axis motions.
Displaying 2D You can display the 2D paths of the markers for the projections | 7-2-11 Data Tracing
paths” in the 3D display. on page 7-53
*1