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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 sys-
tems (an electrical engineer or the equivalent).

¢ Personnel in charge of introducing FA systems.

* Personnel in charge of designing FA systems.

* Personnel in charge of installing and maintaining FA systems.
» Personnel in charge of managing FA systems and facilities.

For programming, this manual is intended for personnel who understand the programming language
specifications in international standard IEC 61131-3 or Japanese standard JIS B 3503.

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

Manual Structure

Page Structure

The following page structure is used in this manual.

Level 2 heading———

Level 3 heading ——

A step in a procedure—
Indicates a procedure.

4 Installation and Wiring

—— 4-3 Mounting Units

4-3-1 Connecting Controller Components

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.

T Join the Units so that the connectors fit exactly.

Hook

Hook holes
v

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
until they lock into place.

m for Correct Use

Special information

Icons indicate
precautions, additional
information, or reference
information.

&g e

Manual name

The sliders on the tops and bottoms of the Power Supply Unit, CPU Unit, I/O Units, Special /O
Units, and CPU Bus Units must be completely locked (until they click into place) after connecting
the adjacent Unit connectors.
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Level 1 heading

—— Level 2 heading

~ Level 3 heading

Gives the current
headings.

— Page tab

Gives the number

of the main section.
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Manual Structure

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.

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

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

Version Information

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

Note References are provided to more detailed or related information.

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, “synchro-
nize” 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
described with its model specified, such as “NX701 CPU Unit/Controller” or “NX1P2 CPU Unit/Con-
troller.”

In this manual, the Controller functions that are integrated in the NY-series Industrial PC may be
referred 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 terminology
in the manuals that are listed in Related Manuals on page 29.
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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

SN\

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 spe-
cifically 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 correct 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.

® LIMITATION OF LIABILITY

+ THE ABOVE WARRANTY SHALL CONSTITUTE THE USER’S SOLE AND EXCLUSIVE REME-
DIES AGAINST OMRON AND THERE ARE NO OTHER WARRANTIES, EXPRESSED OR
IMPLIED, INCLUDING BUT NOT LIMITED TO, WARRANTY OF MERCHANTABILITY OR FIT-
NESS FOR PARTICULAR PURPOSE. IN NO EVENT, OMRON WILL BE LIABLE FOR ANY
LOST PROFITS OR OTHER INDIRECT, INCIDENTAL, SPECIAL OR CONSEQUENTIAL DAM-
AGES ARISING OUT OF USE OF THE SOFTWARE.

+ OMRON SHALL HAVE NO LIABILITY FOR DEFECT OF THE SOFTWARE BASED ON MODIFI-
CATION 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 DIRECTLY OR INDIRECTLY RESULTING FROM THE INFECTION OF OMRON
PRODUCTS, ANY SOFTWARE INSTALLED THEREON OR ANY COMPUTER EQUIPMENT,
COMPUTER PROGRAMS, NETWORKS, DATABASES OR OTHER PROPRIETARY MATERIAL
CONNECTED THERETO BY DISTRIBUTED DENIAL OF SERVICE ATTACK, COMPUTER
VIRUSES, OTHER TECHNOLOGICALLY HARMFUL MATERIAL AND/OR UNAUTHORIZED
ACCESS.

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

® APPLICABLE CONDITIONS

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

® CHANGE IN SPECIFICATION

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

® 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.
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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. Additionally, there may be
severe property damage.

A WARNING
Caution Indicates a potentially hazardous situation which, if not avoided,
/ ” \\ may result in minor or moderate injury, or property damage.

Precautions for Safe Use

Indicates precautions on what to do and what not to do to ensure 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.
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Safety Precautions

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.

16
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/N\ WARNING

Safety Precautions

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 pro-
gram, configuration data, setup data, device variables, or values in memory
used for CJ-series Units from the Sysmac Studio.

The devices or machines may perform unexpected operation regardless of
the operating 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 confirm the range that will be affected.

Sufficiently confirm safety before you change the values of I/O ports or vari-
ables on the 1/0 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 operating mode of the Controller.

If you set inappropriate parameters when you change the levels of NX Unit
events, unexpected 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 man-
uals or other 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.

=i -=Ie ==l -iC -~
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Safety Precautions

18

/A Caution

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 Con-
troller before you use the user program to operate the controlled system.
Accidents may occur if the controlled system performs unexpected opera-
tion.

The Simulator instructions are not processed on the physical Controller and
all outputs from the instructions will be FALSE. After you debug the user pro-
gram 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.

Simultaneous simulation for offline debugging of sequences and the HMI can
be performed to simulate the linked operation of the Controller and HMI.
However, there are differences in the operation and timing between this sim-
ulation and the actual combination 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 regardless 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. Incor-
rect operation may cause the devices that are connected to Output Units to
operate regardless of the operating 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.

eSS 0O &
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/\ Caution

Safety Precautions

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.

Sysmac Studio Version 1 Operation Manual (W504)

19



Precautions for Safe Use

Precautions for Safe Use

20

I Operation

Confirm that the controlled system will not be adversely affected before you perform any of the fol-
lowing operations.

» Changing the operating mode of the CPU Unit (including changing the Startup Mode).
» Changing the user program or settings.

» Changing set values or present values.

» 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/0 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 con-
trolled 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 con-
nected 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
adversely 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 specifica-
tions. 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 pro-
gram to confirm that communications are established before attempting control operations.

I Slave Terminals

» If any inappropriate parameters are set when you transfer the following settings, unexpected

machine 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 settings
are correctly set in the Slave Terminal before you start actual operation.

+ Communications Coupler Unit and NX Unit settings
* Node address and Unit number settings for the Communications Coupler Unit and NX Units
+ |/O allocation settings for the Communications Coupler Unit and NX Units
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« If inappropriate Unit configuration information is transferred to the Slave Terminal, unexpected
machine 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,
unexpected 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 config-
uration, 1/O 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
operation 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 1/O ports or variables from the 1/O
Map with a direct connection to the EtherCAT Coupler Unit. To connect directly to a different Cou-
pler 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.

» Confirm safety around all moving parts.

» 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.

» Always have an external emergency stop device available.

» 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.

» 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.

» 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

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

+ If communications are interrupted between the Sysmac Studio and Controller during test run oper-
ations, 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.

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.

1. The Servomotor or Servo Drive was changed since the data was backed up.
2. The absolute encoder was set up after the data was backed up.

3. 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
between 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 operation.
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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

» Observe the following precautions when you start the Sysmac Studio or any of the Support Software
that is provided with it.

+ 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.

+ 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.

+ 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.

+ 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 inconsis-
tencies 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 cus-
tom 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 Laboratory
(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

Unit 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 updated
each time there is a change in hardware or software specifications. Even when two Units or EtherCAT
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

examples.

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 NX701-0J0C 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-C0000000 CPU Unit is shown below.

MAC address

Hardware
revision

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-CJJ00 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-C100000 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 I/0 Units and CPU Bus Units

+ EtherCAT slaves

The unit versions of CJ-series Basic I/0 Units cannot be checked from the Sysmac Studio.

Refer to the 8-8 Displaying Unit Production Information on page 8-33 for details on the Unit production
information displays.
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® NX-series CPU Units and NY-series Controllers

1 Right-click CPU Rack under Configurations and Setup — CPU/Expansion Racks in the
Multiview 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 model
number.

Production Information @

Model Information | Serial No. |

NX701-1700 Ver,1.10

Output file Show Detail

® NJ-series CPU Units and CJ-series Units

1 Double-click CPU/Expansion Racks under Configurations and Setup in the Multiview
Explorer. 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.

F5] Production information

Rack: 0 Slot: 0 Unit: 4 CIIW-S5CU22 Ver.2.0 110711

Rack: 0 Slot: 1 Unit: 1 CIIW-DAOH 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.
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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 |
Nodel1l NX-ECC201 Rev:1.2 {OMRON Corporation) |0xBOD02AD4
Node5 E3X-ECT Rev:1.0 (OMRON Corporation) 0xB0O00000Y

Output file Show Detail

@ 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

28

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 ver-
sions, and for the functions that are supported by each unit version. Refer to the relevant manuals for
the Communications Coupler Unit 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 operat- | Describes the operating procedures of the Sys-
Operation Manual (this SE20000 ing procedures and func- mac Studio.
manual) tions of the Sysmac Studio.
Sysmac Studio Drive 1589 SYSMAC- Learning about the Servo | Describes the Servo Drive related operating
Functions Operation SE20000 Drive related functions of procedures and functions among those of the
Manual SYSMAC- the Sysmac Studio. Sysmac Studio.
DEOOOL
Sysmac Studio Project W589 SYSMAC- Learning the overview of Outlines the Sysmac Studio project version con-
Version Control Function SE20000 the Sysmac Studio project | trol function, and describes how to install, basic
Operation Manual SYSMAC- version control function operation, and how to operate its major func-
TAAO OO and how to use it. tions.
Sysmac Studio 3D Simu- | W618 SYSMAC- Learning the overview of Outlines Sysmac Studio 3D Simulation, and
lation Function Opera- SE20000 Sysmac Studio 3D simula- | describes the operating procedure and how to
tion Manual SYSMAC- tion and how to use it. operate it.
SA4000-64
Sysmac Studio Robot W595 SYSMAC- Learning about the operat- | Describes the operating procedures of the
Integrated System SE20000O ing procedures and func- Sysmac Studio for Robot Integrated CPU Unit.
Building Function with SYSMAC- tions of the Sysmac Studio
Robot Integrated CPU SE200D-64 to configure Robot Inte-
Unit Operation Manual grated System using Robot
Integrated CPU Unit.
Sysmac Studio Robot W621 SYSMAC- Learning about the operat- | Describes the operating procedures of the
Integrated System SE20000 ing procedures and func- Sysmac Studio for IPC Application Controller.
Building Function with SYSMAC- tions of the Sysmac Studio
IPC Application Control- SE200D-64 to configure Robot Inte-
ler Operation Manual grated System using IPC
Application Controller.
CX-Integrator W464 Learning how to configure | Describes operating procedures for the CX-Inte-
CS/CJICP/NSJ/NJ-series networks (data links, rout- | grator.
Network Configuration ing tables, Communica-
Tool Operation Manual tions Unit settings, etc.).
CX-Designer User’s V099 Learning to create screen | Describes operating procedures for the CX-
Manual data for NS-series Pro- Designer.
grammable Terminals.
CX-Protocol Operation W344 Creating data transfer pro- | Describes operating procedures for the CX-Pro-
Manual tocols for general-purpose | tocol.
devices connected to CJ-
series Serial Communica-
tions Units.
NX-series CPU Unit W535 NX701-0000 Learning the basic specifi- | Provides an introduction to the entire NX701
Hardware User's Manual cations of the NX701 CPU | system along with the following information on
Units, including introduc- the CPU Unit.
tory information, designing, | . Features and system configuration
installation, and mainte- .
; * Introduction
nance. Mainly hardware .
information is provided. + Part names and functions
» General specifications
* Installation and wiring
* Maintenance and inspection
NX-series W593 NX102-0000 Learning the basic specifi- | Provides an introduction to the entire NX102
NX102 CPU Unit cations of the NX102 CPU | system along with the following information on
Hardware Units, including introduc- the CPU Unit.

User's Manual

tory information, designing,
installation, and mainte-
nance.

Mainly hardware informa-
tion is provided.

» Features and system configuration
* Introduction

» Part names and functions

» General specifications

* Installation and wiring

» Maintenance and inspection

Sysmac Studio Version 1 Operation Manual (W504)

29



Related Manuals

Manual name Cat. No. | Model numbers Application Description
NX-series NX1P2 CPU W578 NX1P2-0000 Learning the basic specifi- | Provides an introduction to the entire NX1P2
Unit Hardware User's cations of the NX1P2 CPU | system along with the following information on
Manual Units, including introduc- the CPU Unit.
tory information, designing, | . Features and system configuration
installation, and mainte- .
* Introduction
nance.
) ) » Part names and functions
Mainly hardware informa- | ificati
tion is provided. « General specifications
« Installation and wiring
* Maintenance and inspection
NJ-series CPU Unit W500 NJ501-0000 Learning the basic specifi- | Provides an introduction to the entire NJ-series
Hardware User’'s Manual NJ301-0000 cations of the NJ-series system along with the following information on
NJ101-0000 CPU Units, including intro- | the CPU Unit.
ductory information, + Features and system configuration
designing, installation, and .
: ; « Introduction
maintenance. Mainly hard- )
ware information is pro- « Part names and functions
vided. « General specifications
« Installation and wiring
* Maintenance and inspection
NJ/NX-series CPU Unit W501 NX701-0000 Learning how to program Provides the following information on a Control-
Software User's Manual NX102-0000 and set up an NJ/NX- ler built with an NJ/NX-series CPU Unit.
NX1P2-0000 series CPU Unit. Mainly + CPU Unit operation
NJ501-0000 software information is pro- | CPU Unit features
NJ301-0000 vided.
NJ101-0000 « Initial settings
« Language specifications and programming
based on IEC 61131-3
NX-series NX1P2 CPU W579 NX1P2-0000 Learning about the details | Of the functions for an NX1P2 CPU Unit, the fol-
Unit Built-in 1/0 and of functions only for an NX- | lowing information is provided.
Option Board User's series NX1P2 CPU Unit « Built-in I/O
Manual and an introduction of func- . N )
) . » Serial Communications Option Boards
tions for an NJ/NX-series
CPU Unit. » Analog I/O Option Boards
An introduction of following functions 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 NX701-0000 Learning detailed specifi- Describes the instructions in the instruction set
Reference Manual NX102-0000 cations on the basic (IEC 61131-3 specifications).
NX1P2-0000 instructions of an NJ/NX-
NJ501-00000 series CPU Unit.
NJ301-0000
NJ101-0000
NJ/NX-series CPU Unit W507 NX701-0000 Learning about motion Describes the settings and operation of the CPU
Motion Control User’s NX102-0000 control settings and pro- Unit and programming concepts for motion con-
Manual NX1P2-0000 gramming concepts. trol.
NJ501-0000
NJ301-0000
NJ101-0000
NJ/NX-series Motion W508 NX701-0000 Learning about the specifi- | Describes the motion control instructions.
Control Instructions Ref- NX102-0000 cations of the motion con-
erence Manual NX1P2-0000 trol instructions that are
NJ501-0000 provided by OMRON.
NJ301-0000
NJ101-0000
NJ/NX-series CPU Unit W505 NX701-0000 Using the built-in EtherCAT | Provides information on the built-in EtherCAT
Built-in EtherCAT® Port NX102-0000 port on an NJ/NX-series port. This manual provides an introduction and
User’'s Manual NX1P2-0000 CPU Unit. information on the configuration, features, and
NJ501-0000 setup.
NJ301-0000
NJ101-0000

30

Sysmac Studio Version 1 Operation Manual (W504)



Related Manuals

Manual name Cat. No. Model numbers Application Description
NJ/NX-series CPU Unit W506 NX701-0000 Using the built-in Ether- Describes the operating procedures of the Net-
Built-in EtherNet/IP™ NX102-0000 Net/IP port on an NJ/NX- work Configurator.
Port User's Manual NX1P2-0000 series CPU Unit.
NJ501-0000
NJ301-0000
NJ101-0000
NJ/NX-series W588 NX102-0000 Using the OPC UA. Information on the OPC UA provided.
CPU Unit OPC UA NJ501-1100
User's Manual
NX-series W596 NX701-00020 Using the FINS function of | Describes the FINS function of an NX-series
CPU Unit FINS NX102-0000 an NX-series CPU Unit. CPU Unit.
User’'s Manual
NJ/NX-series Database | W527 NX701-00020 Learning how to use the Describes how to use the database connection
Connection CPU Units NX102-0020 database connection func- | service with the Sysmac Studio.
User’s Manual NJ501-00020 tion.
NJ101-0020
NJ-series SECS/GEM W528 NJ501-1340 Using the GEM Services Provides information on the GEM Services.
CPU Units User's Manual with NJ-series Controllers.
NJ-series NJ Robotics W539 NJ501-40000 Controlling robots with NJ- | Describes the functionality to control robots.
CPU Unit User’s Manual series CPU Units.
NJ/NY-series 0030 NJ501-53000 Learning how to use the Describes how to setup/use the NC functions.
NC Integrated Controller NY532-54001 numerical control with
User’'s Manual NJ/NY series.
NJ-series 0037 NJ501-ROOO Using the NJ-series Robot | Describes the settings and operation of the CPU
Robot Integrated CPU Integrated CPU Unit. Unit and programming concepts for OMRON
Unit User’'s Manual robot control.
NJ/NX-series Trouble- W503 NX701-0000 Learning about the errors | Describes concepts on managing errors that
shooting Manual NX102-0000 that may be detected in an | may be detected in an NJ/NX-series Controller
NX1P2-0000 NJ/NX-series Controller. and information on individual errors.
NJ501-0000
NJ301-0000
NJ101-0000
NY-series W557 NY532-0000 Learning the basic specifi- | An introduction to the entire NY-series system is
IPC Machine Controller cations of the NY-series provided along with the following information on
Industrial Panel PC Industrial Panel PCs, the Industrial Panel PC.
Hardware User’'s Manual including introductory infor- | . Eeatures and system configuration
mation, designing, installa- .
. - * Introduction
tion, and maintenance. )
Mainly hardware informa- | * Part names and functions
tion is provided. * General specifications
* Installation and wiring
* Maintenance and inspection
NY-series W556 NY512-0000 Learning the basic specifi- | Anintroduction to the entire NY-series system is
IPC Machine Controller cations of the NY-series provided along with the following information on
Industrial Box PC Industrial Box PCs, includ- | the Industrial Box PC.
Hardware User’s Manual ing introductory informa- « Features and system configuration
tion, designing, installation, .
. * Introduction
and maintenance. )
Mainly hardware informa- | * Part names and functions
tion is provided. » General specifications
* Installation and wiring
» Maintenance and inspection
NY-series W568 NY532-0000 Learning the initial settings | The following information is provided on an
IPC Machine Controller NY512-0000 of the NY-series Industrial | introduction to the entire NY-series system.

Industrial Panel PC /
Industrial Box PC
Setup User's Manual

PCs and preparations to
use Controllers.

» Two OS systems

+ Initial settings

* Industrial PC Support Utility
» NYCompolet

* Industrial PC API

» Backup and recovery

Sysmac Studio Version 1 Operation Manual (W504)

31



Related Manuals

Manual name Cat. No. | Model numbers Application Description
NY-series W558 NY532-0000 Learning how to program The following information is provided on the NY-
IPC Machine Controller NY512-0000 and set up the Controller series Controller functions.
Industrial Panel PC / functions in an NY-series - Controller operation
Industrial Box PC Industrial PC.
, + Controller features
Software User’s Manual
+ Controller settings
» Programming based on IEC 61131-3 lan-
guage specifications
NY-series Instructions W560 NY532-0000 Learning detailed specifi- The instructions in the instruction set
Reference Manual NY512-0000 cations on the basic (IEC61131-3 specifications) are described.
instructions of an NY-
series Industrial PC.
NY-series W559 NY532-0000 Learning about motion The settings and operation of the Controller and
IPC Machine Controller NY512-0000 control settings and pro- programming concepts for motion control are
Industrial Panel PC / gramming concepts of an | described.
Industrial Box PC NY-series Industrial PC.
Motion Control User's
Manual
NY-series W561 NY532-0000 Learning about the specifi- | The motion control instructions are described.
Motion Control Instruc- NY512-0000 cations of the motion con-
tions Reference Manual trol instructions of an NY-
series Industrial PC.
NY-series W562 NY532-0000 Using the built-in EtherCAT | Information on the built-in EtherCAT port is pro-
IPC Machine Controller NY512-0000 port in an NY-series Indus- | vided.
Industrial Panel PC / trial PC. This manual provides an introduction and pro-
Industrial Box PC vides information on the configuration, features,
Built-in EtherCAT® Port and setup.
User’s Manual
NY-series W563 NY532-0000 Using the built-in Ether- Information on the built-in EtherNet/IP port is
IPC Machine Controller NY512-0000 Net/IP port in an NY-series | provided.
Industrial Panel PC / Industrial PC. Information is provided on the basic setup, tag
Industrial Box PC data links, and other features.
Built-in EtherNet/IP™ Port
User’s Manual
NY-series W564 NY532-0000 Learning about the errors Concepts on managing errors that may be
Troubleshooting Manual NY512-0000 that may be detected in an | detected in an NY-series Controller and informa-
NY-series Industrial PC. tion on individual errors are described.
NX-series Communica- W519 NX-ECCOOO Leaning how to use an NX- | Introduces the system, configuration methods,
tions Coupler Unit User's | w536 NX-ElCcO0O0 series Communications Unit hardware, setting methods, and functions
Manual Coupler Unit and Slave of Slave Terminals that consist of a Communica-
Terminals tions Coupler Unit and NX Units.
NX-series Data Refer- W525 NX-OO0O0O Referencing lists of the Lists of the power consumptions, weights, and
ence Manual data that is required to con- | other NX Unit data that is required to configure
figure systems with NX- systems with NX-series Units are provided.
series Units.
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Manual name

Cat. No.

Model numbers

Application

Description

NX-series NX Units
User’'s Manuals

W521

NX-IDOOOO
NX-IACO0O0O
NX-OCOO0OO
NX-ODOOOO
NX-MD-O00O00

W522

NX-ADOOOO
NX-DAOOOO

W592

NX-HAD-OOO

W566

NX-TSOOOO
NX-HBOOOO

W523

NX-PD1000O
NX-PFOCIOO
NX-PCOOOO
NX-TBXOO

W524

NX-ECoOI00O
NX-ECSOOO
NX-PGOOIOO

W540

NX-CIFOOO

W565

NX-RSOOOO

W567

NX-ILMOOO

Z401

NX-vV680CO

H228

NX-TCOOOO

Learning how to use NX
Units.

Describe the hardware, setup methods, and
functions of the NX Units.

Manuals are available for the following Units.
Digital I/0O Units, Analog I/O Units, System Units,
Position Interface Units, Communications Inter-
face Units, Load Cell Input Units, and 10-Link
Master Units.

NX-series Safety Control
Unit User's Manual

Z930

NX-SLOOOO
NX-SIO00O00
NX-SoOO0O4d

Learning how to use NX-
series Safety Control Units.

Describes the hardware, setup methods, and
functions of the NX-series Safety Control Units.

NX-series Safety Control
Unit / Communication
Control Unit User's Man-
ual

7395

NX-SL5000
NX-SIO0000
NX-soO0O00
NX-CsGOOO

Learning how to use the
NX-series Safety Control
Units and Communication
Control Units.

Describes the hardware, setup methods, and
functions of the NX-series Safety Control Units
and Communication Control Units.

NX-series Communica-
tion Control Unit Built-in
Function User's Manual

Z396

NX-CsGOOO

Learning about the built-in
functions of an NX-series
Communication Control
Unit.

Describes the software setup methods and com-
munications functions of an NX-series Commu-
nication Control Units.

FQ-M-series Specialized
Vision Sensor for Posi-
tioning User's Manual

Z314

FQ-MS120(-M)-
ECT

FQ-MS120(-M)

Learning about the setting
procedures for FQ-M-
series Vision Sensors.

Describes the Sysmac Studio setting proce-
dures for FQ-M-series Vision Sensors.

Vision System FH/FHV
Series Operation Manual
for Sysmac Studio

2343

FH-1000O
FH-1O000-00
FH-2000
FH-2000-00
FH-30000
FH-3000-00
FH-5000
FH-5000-00

FHV7O-000
oo-c
FHV7O-000O
oad-stod
FHV70O-000
og-sbo-od
FHV7O-000O
Od-HOO

FHV7O-000
O0-rO0O-00

Learning about the setting
procedures for FH-series
and FHV-series Vision
Sensors.

Describes the Sysmac Studio setting proce-
dures for FH-series and FHV-series Vision Sen-
sors.

Z\W-series Confocal Fiber
Type Displacement Sen-
sor User's Manual

7332

ZW-CE100

Learning the setting proce-
dures for ZW-series Dis-
placement Sensors.

Describes the Sysmac Studio setting proce-
dures for ZW-series Displacement Sensors.

Z\W-7000/5000-series
Confocal Fiber Type Dis-
placement Sensor User’s
Manual

2362

ZW-70000
ZW-500001

Learning the setting proce-
dures for ZW-7000/5000-
series Displacement Sen-
Sors.

Describes the Sysmac Studio setting proce-
dures for ZW-7000/5000-series Displacement
Sensors.
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Related Manuals

Manual name Cat. No. | Model numbers Application Description
Z\W-7000/5000-series 7363 ZW-70000 Learning the communica- | Describes the Sysmac Studio setting proce-
Confocal Fiber Type Dis- ZW-50000] tion setting procedures for | dures for ZW-7000/5000-series Displacement
placement Sensor User’s Z\W-7000/5000-series Dis- | Sensors.

Manual for Communica- placement Sensors.
tion Settings
NA-series Programma- V117 NAS-OwWOOOO Learning the installation Describes how to install NA-series PT and to
ble Terminal Hardware and connection with connect it with peripheral devices.
User's Manual peripheral devices for NA-
series PT.
NA-series Programma- V118 NA5-OwOOO0O Learning about NA-series | Describes the pages and object functions of the
ble Terminal Software PT pages and object func- | NA-series Programmable Terminals.
User’s Manual tions.
NA-series Programma- V119 NA5-OwOOO0O Learning the methods to Describes how to connect NA-series PT with
ble Terminal Device Con- connect NA-series PT with | other devices.
nection User's Manual each device.
NA-series Programma- V126 NA-RTLDOOO Learning the basic use of Describes the basic use of Soft-NA and the dif-

ble Terminal Soft-NA
User's Manual

Soft-NA and the differ-
ences from NA-series PT.

ferences from NA-series PT.
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Revision History
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JE I
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05 August 2012 Revisions for an upgrade to Sysmac Studio version 1.04.
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20 April 2017 Revisions for an upgrade to Sysmac Studio version 1.18.
21 October 2017 | Revisions for an upgrade to Sysmac Studio version 1.20.
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23 April 2018 Revisions for an upgrade to Sysmac Studio version 1.22.
24 April 2018 Revisions for an upgrade to Sysmac Studio version 1.23.
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Introduction
]

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

1-1 TheSysmac Studio ............ ... iiiiiiiiiiiieeiernnnnnnns 1-2
1-2 Features ......... i ettt et et 1-3
1-3 Specifications ........... .. i e e 1-4
1-3-1 Product Model Numbers . ........ ... . . . 1-4
1-3-2  Support Software That You Can Install from the Sysmac Studio DVD and
Enclosed Data ....... ... 1-6
1-3-3  Supported Languages . .. ... 1-6
1-3-4  Applicable Models .. ... . . 1-7
1-3-5  Types Of LICENSES . . ... it 1-8
1-3-6  Applicable Computers . ........ ... . .. . . 1-9
1-4 ComponeNnts ....... ..ottt iiinnet ittt aaannaaeeaeaannnn 1-11
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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 con-
cern 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 inde-
pendently and developed in parallel. POUs (program organization units) that include programs, func-
tions, and function blocks can be used to design programming that does not depend on any one
specific system. This increases the reusability 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 operat-
ing 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 Studio provides 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

The product Sysmac Studio includes a DVD media and licenses. Each of them is given a model num-
ber and the DVD media comes as 32-bit or 64-bit application. The licenses are the same for 32-bit and
64-bit applications.

If you are purchasing the Sysmac Studio for the first time, purchase both a DVD media and one or more
licenses. The media is the same for all of the licenses. If you are purchasing the product for additional
licenses, you can purchase only the licenses. You can also purchase the DVD separately. The DVD is
not included with the licenses.

j ovp
Product 32-bit/64-bit application Model number
Sysmac Studio Standard Edition 32-bit application SYSMAC-SE200D
Version 1.000] 64-bit application SYSMAC-SE200D-64
I Licenses
Product Number of licenses Model number
Sysmac Studio Standard Edition 1 license SYSMAC-SE201L
Version 1.000] 3 licenses SYSMAC-SE203L
10 licenses SYSMAC-SE210L
30 licenses SYSMAC-SE230L
50 licenses SYSMAC-SE250L
Sysmac Studio Vision Edition™" 1 license SYSMAC-VEQ01L
Version 1.0
Sysmac Studio Measurement 1 license SYSMAC-MEOQ01L
Edition2 3 licenses SYSMAC-MEO03L
Version 1.0
Sysmac Studio NX-10 Edition™3 1 license SYSMAC-NEOO1L
Version 1.0J
Sysmac Studio Drive Edition™4 1 license SYSMAC-DEOO1L
Version 1.0
Sysmac Studio Safety Edition™® 1 license SYSMAC-FEOLIIL
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-IO Edition only for EtherNet/IP Slave Terminals that use an NX-series EtherNet/IP 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 Control
Unit or NX-series EtherNet/IP Coupler.
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1 Introduction

I Sysmac Studio Options >
(2]
You must purchase an option license to use the functions supported by the option. To use an option ‘E
license, register it after you install the Sysmac Studio. §
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 5
Sysmac Studio 1 license SYSMAC-SA401L-64 _I_U\
3D Simulation Option*2 3 licenses SYSMAC-SA403L-64 g
10 licenses SYSMAC-SA410L-64 %
30 licenses SYSMAC-SA430L-64 %
50 licenses SYSMAC-SA450L-64 z
*1 Refer to the Sysmac Studio Project Version Control Function Operation Manual (Cat. No. W589) for details on s%
@

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.
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1-3-2 Support Software That You Can Install from the Sysmac Studio
DVD and Enclosed Data

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

Installable Software Version Classification Enclosed data

* Sysmac Studio Ver. 1.0J Automation Software « CPS
« CX-Integrator’! Ver. 2.0 Support Software * Manuals (PDF files)
 CX-Designer™! Ver. 3.0 Support Software
e CX-Protocol™1 Ver. 1.0J Support Software
* Network Configurator”? Ver. 3.0 Support Software
+ CX-ConfiguratorFDT"1 Ver. 2.01 Support Software
¢ Adept Robot IP Address Set- | Ver. 1.00 Support Software

ting Tool
e CX-Server*1 Ver. 5.0 Communication Middleware
* Communications Middleware | Ver. 1.0J Communication Middleware

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

Refer to 10-1 Support Software Provided with the Sysmac Studio on page 10-2 for information on Sup-
port 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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1-3-4 Applicable Models

1 Introduction

The models that you can select when you create a project on the Sysmac Studio are given in the follow-

ing tables.

Controllers

Model numbers

Vision Sensors

Model numbers

NX701-160101

NX701-1700

NY532-1300

Model numbers

FQ-MS120-ECT"2

NJ501-1300

NY532-1400

FQ-MS1200-M-ECT"2

NY532-1500

NJ501-14000

NY532-5400

FQ-MS120"2

NJ501-1500

NY512-1300

FQ-MS120-M*2

NJ501-4300

NY512-1400

FH-1O0O0O

NJ501-4400

NY512-1500

FH-1O0O0O-00

NJ501-45001

NX102-1000

FH-2000

NJ501-5300

NX102-1100

FH-2000-00

NJ501-ROOO

NX102-1200

FH-3000

NJ301-1100

NX102-9001

FH-3000-00

NJ301-1200

NJ101-10030

NX1P2-1000000

FH-5000

FH-5000-00

NX1P2-1000001

NJ101-900101

NX1P2-110000

FHV7O-00000-C

Displacement Sensors

NX1P2-1100001

FHV7O-00000
-SO0

NX1P2-90000000

NX1P2-900000O01

NX1P2-9BO0OOMN

FHV7O-00000
-SO0-00

NX1P2-9BOO0O0O1

HMls

FRV7O-00000
-HOO

FHV7O-00000
-HOO-OO

Model numbers

ZW-CE10

Model numbers

Slave Terminals

Model numbers

NA5-15wO0O00

ZW-CE10OT

NA5-12wO0O04d

NX-ElICOOO

ZW-C10

Zw-c1aT

NAS-awOO0OO

NAS-7WOOOO

ZW-8000

NA-RTLDOO

ZW-8000T

ZW-7000

ZW-7000T

ZW-5000

ZW-5000T

Drives

Model numbers

Safety Network
Controllers

Application Controllers

Model numbers

R88D-1SNOOO-ECT

NX-CcsGOOO

Model numbers

R88D-KNOOO-ECT(-L)

*1 Supported by the Sysmac Studio (64 bit) only.
*2 Supported by the Sysmac Studio (32 bit) only.

*3 Select Application Manager when you select a device.
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@ Additional Information

Some Controllers support OPC UA. Refer to the NJ-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 NJ501-0J020, NJ101-00020, NX701-00020, and NX102-0020 are Controllers that sup-
port DB connection. Refer to the NJ/NX-series Database Connection CPU Units User’s Man-
ual (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 NJ501-401010T 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. For details, refer
to the NJ/NY-series NC Integrated Controller User’s Manual (Cat. No. O030).

The NX-CSGOOO is a Communication Control Unit that is necessary to use the NX-SL50O00O
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

Edition Description

Standard Edition This edition allows you to use all the models that are listed under 7-3-
4 Applicable Models on page 1-7.

Vision Edition You can use this edition only for FQ-M-series Vision Sensors and FH-
series Vision Sensors.

Measurement Edition You can use this edition only for ZW-series Displacement Sensors.

NX-10 Edition You can use this edition only for EtherNet/IP Slave Terminals that use
an NX-series EtherNet/IP Coupler Unit.

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 Communication Control Unit or NX-series EtherNet/IP
Coupler.

Trial Version (without a License) You can use all of the functions of the Standard Edition for 30 days

after you install the software.

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

Priority Types of Licenses

1 (high)

Standard Edition

2

Vision Edition
Measurement Edition
NX-IO Edition

Drive Edition

Safety Edition

3 (low)

Trial Version

« If licenses with different priorities are registered at the same time, the license with the highest priority
is valid.
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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 3-30 for the procedure to register

licenses.

suonesy1veds ¢-|

License Activation (Advanced Warning)
For future versions of the Sysmac Studio, activation will be required for installation and re-installation.
Activation is necessary to create a relationship between the OMRON software product and the computer on
which you will use it.
This allows OMRON to help prevent illegal usage and copying of software.

When license activation is introduced, you will need to perform a license activation procedure. If you do not per-
form license activation at that time, you will be able to use the software for only a limited period of time.

sloindwo) s|qeonddy 9-¢-1

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
requirements are given in the following table.

I System Requirements
The system requirements for the Sysmac Studio are given in the following table.

® For Sysmac Studio (32 bit)

0s cpu*1 RAM Display

Windows 7 DOS/V (IBM AT compatible machines) personal 2GB XGA
(32-bit or 64-bit edition) | computers equipped with Intel® Core™ i5 M520 min. 1,024 x 768,
Windows 8 (2.4 GHz) or equivalent/faster processors are rec- 16 million colors
(32-bit or 64-bit edition) | °mmended.

) 4 GB WXGA
Windows 8.1 min
(32-bit or 64-bit edition) recom. | 1280 %800,

: 16 million col-
Windows 10 mended

ors recom-

(32-bit or 64-bit edition)
mended

*1 If you create a user program with a memory size over 20 MB, the personal computer equipped
with Intel® Core™ i7 or an equal/faster processor and the RAM of 8 GB or more is recommended.
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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
e .NET Framework 4.6.1

They are installed automatically if they are not already installed on the computer when the Sysmac
Studio is installed.

Other system requirements are given below.

System requirement Specification
Available hard disk space required for installation 9 GB min.
Optical drive DVD-ROM
Communications port Ethernet or USB (USB 2.0)

For Sysmac Studio (64 bit)

(0] CPU*1*2 RAM*2 Display*2
Windows 10 DOS/V (IBM AT compatible machines) personal 4 GB XGA
(64-bit edition) computers equipped with Intel® Core™ i5-3xxx (3rd | min. 1.024 x 768

generation: lvy Bridge) or equivalent/later proces-

. 16 million colors
sors are required.

8 GB WXGA

min. 1,280 x 800,
recom- | 46 million col-
mended
ors recom-
mended

*1 If you create a user program with a memory size over 20 MB, the personal computer equipped
with Intel® 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 rec-
ommended 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.
e .NET Framework 3.5
* .NET Framework 4.6.1

They are installed automatically if they are not already installed on the computer when the Sysmac
Studio is installed.

Other system requirements are given below.

System requirement Specification
Available hard disk space required for installation 12 GB min.
Optical drive DVD-ROM
Communications port Ethernet or USB (USB 2.0)
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1-4 Components

sjuauodwo) -1

I Recommended Video Cards

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-SE2[ILIL/SYSMAC-VELILLIL/SYSMAC-MELILIOIL
ISYSMAC-NELILICIL/SYSMAC-DELILICIL)

Component Description

License Agreement The license agreement gives the usage conditions and warranty for the Sysmac Stu-
dio.

License Card The following are given: Model number, version, license number, and number of
licenses.

License Stickers The following are given: Model number, version, license number, and number of
licenses. 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 Japan.

EI 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.

2-1 Installingthe Sysmac Studio ................... ... . i, 2-2
2-1-1 Confirmations before Installation .. ..... ... .. .. ... ... .. ... .. .. .. .. 2-2
2-1-2 Requirements for Installation ... .......... ... .. . . . i 2-2
2-1-3 Installing the Sysmac Studio . .......... .. ... .. ... .. .. ... . ... ... 2-4

2-2 Uninstallingthe Sysmac Studio .................. ... ... ..., 212
2-2-1 Uninstalling the Sysmac Studio .. .......... ... ... ... ... ... ....... 2-12

2-3 Auto-updating the Sysmac Studio ............................... 2-16
2-3-1 Confirmations before Implementing Auto-updating .................... 2-16
2-3-2 Implementing an Auto-update ................. ... .. .. . ., 2-16

Sysmac Studio Version 1 Operation Manual (W504) 21



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 progress.
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 (32-bit or 64-bit edition) Windows 10 (64-bit edition)
Windows 8 (32-bit or 64-bit edition)
Windows 8.1*1 (32-bit or 64-bit edition)
Windows 10 (32-bit or 64-bit edition)

*

1. Windows 8.1 Update (KB2919355) must be applied to the OS.
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2 Installation and Uninstallation

I 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.

oipn}s sewsAg syj Buljeisul |-

® CX-One Version 4 or Higher

You can install the Sysmac Studio.™!

The Support Software™2 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 following application software is installed.

uone|elsu| Joj sjuswaliinbay z-1-2

Name Version
Sysmac Studio Ver. 1.01

Support Software: CX Common Tools

Name Version
CX-Integrator Ver. 2.1
CX-Designer Ver. 3.0J
CX-Protocol Ver. 1.00
Network Configurator Ver. 3.00
CX-ConfiguratorFDT Ver. 2.1

Support Software: Other Tools

Name Version

Adept Robot IP Address Setting Ver.1.OO
Tool*1

*1  The tool is always installed.

Communications Middleware

Name Version
CX-Server Ver. 5.0
Communications Middleware Ver. 1.0
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Other Application Software

Name Version
.NET Framework Ver. 3.5 SP1
Ver. 4.6.1
DirectX Ver. 9.1
WinPcap Ver. 4.01

2-1-3

Installing the Sysmac Studio

This section provides the procedure to install the Sysmac Studio.”

* |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.

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.

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

Sysmac Studio - InstallShield Wizard

Select the language for the installation from the chaices below,

s

Engish [United States] -

[ Ok ] | Cancel |

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.

e If NET Framework is not installed on the computer, the .NET Framework Installation Dialog
Box is displayed. The dialog box depends on the version of .NET Framework.

(1)

(2)

2-4

Computer with Windows 7, Windows 8, or Windows 8.1 Where .NET Framework 4.6.1
Is Not Installed

The Microsoft .NET Framework 4.6.1 Setup Dialog Box is displayed. Follow the instructions
given in the dialog boxes and install .NET Framework 4.6.1.

When .NET Framework has been installed, a confirmation dialog box to restart the com-
puter is displayed. Always select the Yes, | want to restart my computer now. Option and
click the Finish Button to restart the computer.

After the computer is restarted, double-click the Setup.exe under the DVD-ROM drive to
start the setup again.

Computer with Windows 7 Where .NET Framework 3.5 SP1 Is Not Installed
The Microsoft .NET Framework 3.5 SP1 Setup Dialog Box is displayed.

Click the Install Button to start installation of .NET Framework 3.5 SP1. Click the Cancel
Button to cancel installation of the Sysmac Studio.
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3 Click the Next Button.

Sysmac Studio - InstallShield Wizard

Welcome to the InstallShield Wizard for Sysmac
- Studio

The InstalShield *Wizard will install Sysmac Studio on wour
computer. To continue, click Mest.

oipn}s sewsAg syj Buljeisul |-

< Back [ Mest > ][ Cancel ]

The License Agreement Dialog Box is displayed.

4 Read the License Agreement carefully. If you agree to all of the conditions, select the I 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 -

olpn)s oewsAg ay Bujeisu| ¢-|-g

(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.

(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) v

(01 accept the terms of the license agreement Print
(®)1 do not accept the terms of the license agreement

< Back Next > Cancel

The User Information Dialog Box is displayed.
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5 The names that are registered on the computer are automatically entered for the user name and
company name. Enter the license number (see note), and then click the Next Button.

Note You must purchase a license separately. If you do not enter a license number, trial operation is pro-

vided for a 30-day period. Refer to 7-3-1 Product Model Numbers on page 1-4 for information on
licenses.

Sysmac Studio - InstallShield Wizard
User information

Flease enter uzer Information.

Pleaze enter your name, company name, and license number, and then click [MNext].

User:

Company:

License:

[ Back [ Next ] [ 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 loca-
tion 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.
Sysmac Studio - InstallShield Wizard

Regional Information
Flease select the region.

Flease select the region where thiz computer is used from the following lists, and then click
[Mext].

Japan

Southeast Azia, India, Pacific
Taiwan
Korea

[ Back ][ Mext J[ Cancel ]

The Choose Destination Location Dialog Box is displayed.
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7 Check the installation folder, and then click the Next Button. The default installation folder is
C:\Program Files\OMRON\.

Sysmac Studio - InstallShield Wizard (=23m]
Choosze Destination Location ‘ .
Select folder where setup will install files. I ih

Setup will install Sysmac Studio in the following folder.

Ta install to this folder, click Mext. To install to a different folder, click Browse and select
anather folder.

oipn}s sewsAg syj Buljeisul |-

Destination Folder

CAProgiam Files\OMRONY

[ < Back ][ Mest > ][ Cancel ]

The Setup Type Dialog Box is displayed.
8 Select the Complete or Custom Option, and then click the Next Button.

Sysmac Studio - InstallShield Wizard (3w
SetupType ﬂ i
Select the zetup type to install. I *»M

Select the zetup type to install.

olprys oewsAs ay) Bulelsul ¢-1-z

© Lomplels
@ All the applications in Sysmac Studio will be installed.

) Cugtom
@ Select which application you want installed.

[ < Back ][ Mext » ][ Cancel ]

If you select the Complete Option, go to step 10.
If you select the Custom Option, go to step 9.

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 (=23m]
Select Features “ ]
Select the features setup will install I ih
Select the features you want ta install, and deselect the features vou do not want to install.
io Dezcription
B Commu ons Middlewars The Sysmac Studic iz a

Support Software package
that provides an integrated
development environment to
design, program, debug, and
maintain STSMAC Ml -seres
Controllers.

G Common Tools

1.55 GE of zpace required on the C drive
31.92 GB of space available on the C dive

< Back ][ Mext » ][ Cancel
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The Ready to Install the Program Dialog Box is displayed.
710 Ciick the Install Button.

To change the installation settings, click the Back Button.

Sysmac Studio - InstallShield Wizard (==3a]

Ready to Install the Program “ y

The wizard is ready ta begin installation. I i’“

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

Click Install to begin the installation.

[ < Back ][ Iristal ][ 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.

11 Click the Install Button.

-~ Windows Security @
Would you like to install this device software?

... MName: OMRON Corporation Modems
_‘;é Publisher: Omron Corperation

[[] Always trust software from "Ormron 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.

12 Ciick 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 "Ormron Corporation”. Install ][ Don't Install

'\!;' You should only install driver software from publishers you trust. How can I decide
which device software is safe to install?

The OMRON Corporation Ports (COM & LPT) are installed.
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13 Giick the Install Button.

[=7] Windows Security @
Would you like to install this device software?

~ MName: NA5-V1 USE Client %86 Driver
&' Publisher: Omron Europe BV

[[] Ahways trust software from "Omron Europe BV". Install ] [ Don'tlnstall |

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

oipn}s sewsAg syj Buljeisul |-

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
communications middleware.

14 Giick the OK Button.

Communications Middleware Install @

WinPCap is required for Communications Middleware.

l % Select OK to install WinPCap now, or Cancel to continue without
WinPCap installation.
MNote that you can install WinPCap later at any time from the source
media.

olprys oewsAs ay) Bulelsul ¢-1-z

[ ok ][ Cconcel

The WinPcap Setup Wizard is displayed.
15 Click the Next Button.
{77 WinPcap 4.1.3 Setup =] 23]

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.

http: ffwww.winpcap.org

[ MNext > ] [ Cancel

The WinPcap Installation Wizard is displayed.

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

17 Read the License Agreement carefully. If you agree to all of the conditions, click the | Agree
Button.

The Installation options Dialog Box is displayed.

18 Select the Automatically start the WinPcap driver at boot time Option, and then click the Install
Button.

Installation of WinPcap starts.
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19 Ciick the Finish Button.

(57 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 Cancel

This completes the installation of WinPcap.

I Ethernet Card Selection

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

20 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 Ethemet connection to the controller without specifying an IP
address is called "Direct Ethemet connection”.

To use the direct Ethemet connection function, select the target network card.

Select a network card.
Local Area Connection

Metwark card name : Intel(R) Ethernet Connection 1217-V -
IP address: 106.153.161

Cahle : Connected

Statuz : Stopped

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

210
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Installing the USB Driver for OMRON SYSMAC PLCs and NS-series
PTs

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

21 Ciick the Install Button.

[+7] Windows Security @

Would you like to install this device software?

oipn}s sewsAg syj Buljeisul |-

MName: OMRON Universal Serial Bus controllers
" Publisher: Omron Corporation

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

'jﬁ' You should enly install driver software from publishers you trust. How can [ 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.

If you are using Windows 8 or later and selected the Complete Option in step 8 or the CX Com-
mon 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 Sys-
mac Studio, install the .NET Framework 3.5 SP1 from the Internet.

olprys oewsAs ay) Bulelsul ¢-1-z

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

Sysmac Studio - InstallShield Wizard

InstallShield Wizard Complete

The InstallShield Wwizard has successfully installed Sysmac
Studio. Before you can uze the program, wou must restart your
Caomputer.

@ ez, | want to restar my computer now.
() Mo, | will restart my computer |ater.

Fiemave any disks from their drives, and then click Finish to
complete setup,

< Back Cancel

The computer is restarted. This completes the installation of the Sysmac Studio.

@ Additional Information

You must install .NET Framework 3.5 SP1 to use CX-Configurator-FDT on Windows 8. After the
Sysmac Studio is installed, install .NET Framework 3.5 SP1.

To install .NET Framework 3.5 SP1, select Programs — Turn Windows features on or off in the
Control Panel. Select the .NET Framework 3.5 Option in the dialog box that is displayed next
and click the OK Button.
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2-2 Uninstalling the Sysmac Studio

2-2-1 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."

* 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.

m Precautions for Correct Use

To uninstall the Sysmac Studio, log onto Windows as the administrator or as a user with adminis-
trator 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.

2 Select Sysmac Studio, and then click the Uninstall Button.

[E=5 EoE ==
@lem + Control Panel » Programs » Programs and Features - | ¢’| | Search Programs and Features gel |
Control Panel Home .
Uninstall or change a program
View installed updates To uninstall a program, select it from the list and then click Uninstall, Change, or Repair.
H Turn Windows features on or
gt Organize « =~ @
MName = Publisher Installed On  Size
ﬁ!Communications Middleware OMROM 8/1/2016 1.05 Ml
B Ci{-Server OMROM Corporation 8/1/2016 127 Ml
i CX-Server Driver Management Tool Omron 8/1/2016 906 Kl
E8 Intel(R) Network Connections Drivers Intel 2/4/2015 916 KI
4 Intel® Graphics Driver Intel Corporation 2/5/2015 74.2 Ml
eIOLmkInterpreterDTMSetup 10-Link 8/1/2016 5.56 M
—-E"- Microsoft .MET Framework 4.6.1 Microsoft Corporation 8/1/2016 38.8 MI
@ Microsoft Security Essentials Microsoft Corporation 2/4/2015
| '_1\| Microsoft SQL Server Compact 3.5 S5P2 ENU Microsoft Corporation 8/1/2016 339 MI
]ﬂMicroso& Visual C++ 2013 Redistributable (x86) - 12.0... Microsoft Corporation 8/1/2016 171 MI
% OMRON Automation Software Upgrade Utility OMROM 8/1/2016 1.24 MI
@ OMRON IOLink I0DD Files Setup OMROMN 8/1/2016 171 MI
S)rsmac Studio OMROMN 8/1/2016 129 MI
& WinPcap 413 Riverbed Technology, Inc. 8/1/2016
4 I 3
-— Currently installed programs Total size: 287 MB
| : 14 programs installed
i

A dialog box is displayed to confirm deletion of the Sysmac Studio.
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3 Click the Yes Button.

Sysmac Studio - InstallShield Wizard 3

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

I you click the Yes butten, Sysmac Studio will be exited.
(The unsaved data will be lost.)

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

Click the Yes Button to continue removal of the CX Common Tools.

The CX Common Tools are removed.

CX Common Tools - InstallShield Wizard 3

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

Yes MNo |

*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.

Click the Finish Button.

Sysmac Studio - InstallShield Wizard

Uninstall Complete

InstallShield ‘Wizard has finished uninstaling Sysmac Studio.

< Back Cancel

This completes the uninstallation of the Sysmac Studio.

I Uninstalling the Communications Middleware

1
2

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 Communications Middleware, and then click the Uninstall Button.

The following dialog box is displayed to confirm the uninstallation of Communication Middle-
ware.
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2 Installation and Uninstallation

3 Click the Yes Button.

Communications Middleware - InstallShield Wizard E3

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

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

InztallS hield YWizard hasz finished uninstalling Communications
Middleveare.

< Back Cancel

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.

Confirm Uninstall @

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

oK Cancel ‘

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

4 Click the Yes Button to remove all device drivers.

Confirm Uninstallation @

I Would you like to un-install all CX-5Server device drivers?
© Ves All device drivers will be removed.
MNe: You can select a driver to remove in the driver list.

Yes Mo Cancel
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5 Delete the CX-Server Driver Manager according to the messages in the dialog box.

The Maintenance Completed Dialog Box is displayed when the uninstallation of the CX-Server
Driver Management Tool is completed.

CX-Server Driver Management Tool - InstallShield Wizard

Maintenance Complete

InstallShield Wizard hasz finizhed performing maintenance
operations on Cx-Server Driver Management Toal,

oipn}g sewsAsg eyj Buljeisulun z-g

< Back | Firish I Cancel |

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

olpn)s oewsAg ay) Bulielsuiun |-z-¢
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2-3 Auto-updating the Sysmac Studio

You can use an Internet connection to automatically update the Support Software that is included in the
Sysmac Studio package 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 Stu-
dio 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 AutoUp-
date from the Windows Start Menu.

The OMRON Automation Software Upgrade Utility starts and a list of the applications that are
installed is displayed.

(a)
I
uternation Software rade Utih
Ay OMRON / ion Software Upgrade Utility [=]
Select updates to install.
[ Alesrciru Balosca Nata | Cia
= @@ -
g Commeoen Components/CP5 Up... 1607 0401  2016/06/30  129.0MB -
g Commen Components/CP5 Up... 1604 0403 2016/03/31  729MB I
B [w]&& Communications Middleware (b)
g Communications Middleware U...  1607_0101 2016,/06/30 35.3MB
= Sysmac Studio 1.08
g Sysmac Studio Update 1607 0101 2016/06/30  340ME 18
Select/Clear All Total Size: 1663.8 MB
Download Only Install
Description== History Setting Exit
i i i
(e) () (9) (c) (d)

2-16 Sysmac Studio Version 1 Operation Manual (W504)



2 Installation and Uninstallation

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.

(f)

History Button

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

(9)

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, a dialog box is displayed for user confirmation before
the OMRON Automation Software Upgrade Utility starts.

User Authentication

[Sysmac Studio V1]Enter registered information

E-mail Address

=X3

Licence Mumber (16 digits)

Region

| North & South America
If you have not registered, click here.

o]

Cancel |

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

China

Southeast Asia, India, or Pacific region
Taiwan

Korea

2 Select the updates to install and click the Install Button.

3

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.

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

the No Button.
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@ Additional Information

« If there are updates to install for the OMRON Automation Software Upgrade Ultility, the follow-
ing dialog box is displayed when you start the utility. Click the OK Button to download the

updates.

OMROM Automation Software Upgrade Utility

i "-.I A new version of OMRON Upgrade Utility is available.

It will be downloaded and installed to update the utility.

OK Cancel

(55

* You use Programs and Features in the Control Panel to uninstall the updates.
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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
3-2
3-3

3-5
3-6
3-7

Basic Flow of System Design 1 ............. ... iiiiiiiinnnnnns 3-3
Basic Flow of SystemDesign2 ............. ... i, 3-5
Creatinga Project .......... ... ittt i iiiiateirnnnnnns 3-7
3-3-1 Starting and Exiting the Sysmac Studio . . . ........ ... ... ... . L. 3-7
3-3-2  Creatinga ProjectFile .. ... ... .. . . . . 3-9
3-3-3  Closing a Project File and Returning to the StartPage ................. 3-14
3-3-4  Savingthe ProjectFile . ... ... ... ... . . .. ... 3-15
3-3-5  Saving a Project File Under a DifferentName . ....................... 3-16
3-3-6  OpeningaProjectFile .. ... ... .. . . . . 3-17
3-3-7 Exporting a Project File . ... ... .. . . . . 3-19
3-3-8 Importinga ProjectFile . ...... ... .. . .. . . . . . 3-21
3-3-9  Password Protection for ProjectFiles .............................. 3-23
3-3-10 Project Update History Management . .. ............................ 3-27
3-3-11  Creating a Project from an Online Connection ....................... 3-30
3-3-12 Displaying and Registering Licenses . . .......... ... ... ... ... ... ... 3-30
3-3-13  Project Version Control . ... ... .. 3-31
PartsoftheWindow .. ...t aaas 3-32
3-4-1 Application Window . . ... ... . 3-32
3-4-2  Multiview Explorer (1) .. ... e 3-33
3-4-3  EditPane (3) .. ... 3-36
3-4-4  TOOIDOX (4) . .ot 3-41
3-4-5  Changing the Display Location of Window Parts . ..................... 3-44
Menu Command Structure ............... ... .0 iiiiiriinnnnnnn. 3-48
Basic Editing Operations ............. .. it 3-53
Sysmac Studio Settings and Operations .. ........................ 3-56
3-7-1 Setting Parameters . ...... ... .. . ... 3-56
3-7-2  Programming . ... ...t 3-60
3-7-3  Library Functions .. ... .. 3-62
3-7-4 Project Management ... ........ .. ... 3-63
3-7-5 Debugging . . ... e 3-63
3-7-6  Simulation .. ... ... 3-66
3-7-7  Monitoring Information . ... ... ... 3-67
3-7-8  Communications .. ......... ... 3-68
3-7-9 Maintenance . ........ .. 3-68
3-7-10 Security MEASUIES . . . . ... i e 3-69
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3-7-22
3-7-23
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3-7-26
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Online Help .. ... 3-70
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CNC FUNCHIONS . ..o e e 3-72
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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 specifi-
cations are determined in phases. The procedures are described below.

—— Creating a Project

| uBisag wajsAg Jo mo|4 oiseq |-¢

A project file is created.
1. Starting the Sysmac Studio: Start the Sysmac Studio.. . .......... .. .. . . 3-3-1
2. Creating a Project: Create a project.. . . .. ... o i 3-3-2
(&
Designing the User Program \
Variables and POUs are registered.
1. Registering Global Variables: Register user-defined variables that are used in more than one program in the
Global Variables. . . . . . .. .. 4-1
2. Registering POUs: Register the programs, functions, and function blocks as POUs. .. ................... 4-2
3. Registering Local Variables: Register the user-defined variables that are used in only one POU
in the Local Variables for that POU.. . . . .. ... ... e e e e 4-1
4. Registering Axis Variables: Register the Axis Variables that are used in the user program in the Axis Settings.. 4-1
5. Registering Axes Group Variables: Register the Axes Group Variables that are used in programs
that control interpolates axes in the Axes Group Settings. ... ....... ... e 4-1
6. Registering Cam Data Variables: Register the cam data variables that are used in the user program in the
Cam Data Setlings. . . . . .. ..o 4-1
KI Creating the POU Algorithms: Create the POU algorithms. . . .. ... ... . 4-5to 4-6 /
Controller Configurations and Setup
/Th_e Controller Configurations and Setup are created. \
Controller Configurations:
1. Creating the EtherCAT Configuration: Register the EtherCAT slaves in the EtherCAT Configuration.. .. ... ... 5-2
2. Creating the CPU/Expansion Rack Configuration: Register the Units in the CPU/Expansion
Racks Configuration. . . . ... .. . 5-5

3. Registering Device Variables: Register device variables to user-defined variables in the I/O Map to use
or to edit and use device variables in the user program. The device variables interface the user program

with I/O information from the devices (slaves and Units). . . ........ ... . . . i 4-1
Controller Setup:
1. Editing Slave Parameters: Edit the Operation Settings of the slaves. . ........ ... ... ... ... .. ... ... .... 5-4
2. Editing Unit Parameters: Edit the Operation Settingsofthe Units ... ... ... ... ... . ... ... . . ... ... .. ... 5-5
3. Editing Controller Setup: Edit the Operation Settings of the Controller in the Controller Setup.. .. ........... 5-6
4. Editing Axes: Edit the Operation Settings of the axes that you registered in the Axis Settings............... 5-7

5. Editing Axes Groups: Edit the Operation Settings of the interpolated axes that you registered

K INthe AXES GIOUD SETHNGS. . . . . o\ oottt e e e e e 5-7 /

Designing Tasks ~
The tasks, which are used to execute programs, are created.
1. Registering Tasks: Register the tasks in Tasks. . .. ... ... . 5-9
2. Designing Tasks: Design the operation of the tasks. . ....... ... .. . .. . . i i i 5-9
3. Editing Tasks: Assign programs to the tasks. . . ... ... .. . 5-9
\_ 4. Editing Tasks: Design the 1/O that are controlled by the tasks and the variables that are shared between tasks. 5-9 )
~—— Offline Program Debugging ~\
The Simulator is used to debug the program.
1. Debugging through Simulation: Start the Simulator and debug the user program. . ...................... 7-3
\ J
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3-4

System Design

Preparations for Online Debugging

—
The settings that are required for online debugging are made.

-

\_

1. Assigning Axis Variables and I/O Devices: Assign the axis variables and I/O devices in the Axis Settings. ... 7-4-2
2. Assigning Variables and Real I/O: Assign the user-defined variables and 1/O devices in the /O Map. ....... 7-4-1
— Online Program Debugging
Debugging is performed on the physical system.
1. Transferring Data to the Controller: Transfer the user program, system configuration, and variable information
tothe CoNtroller.. . . ..o 7-5-1
2. Testing Axis Operation: Use the MC Test Run to check wiring.. . .. ........ ... . . i, 7-5-2
3. Checking 1/0O: Use the I/0O Map to check the 1/O status between internal I/O devices and external I/O devices,
and the wiring to external /0O deviCes. . . . . ... .. e 7-5-3
4. Checking Assignments: Use a Watch Tab Page to check the assignments between user-defined variables
and /O deVICES. . . . . ot 7-5-4
—— Testing Operation
Final debugging of the user program is performed using trial operation.
Debugging Programming with Data Traces: Execute data traces to check the operation of the user program.. .. 7-2-11

Sysmac Studio Version 1 Operation Manual (W504)




3 System Design

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

A project file is created.

Z ubisag wajsAg jJo moj4 diseq Z-¢

1. Starting the Sysmac Studio: Start the Sysmac Studio. . . . ... ... .. 3-3-1
2. Creating a Project: Create a project.. . . .. ..ot e 3-3-2
Controller Configurations and Setup
G_e Controller Configurations and Setup are created. \

Controller Configurations:

1. Creating the EtherCAT Configuration: Register the EtherCAT slaves in the EtherCAT Configuration.. . ........ 5-2
2. Creating the CPU/Expansion Rack Configuration: Register the Units in the CPU/Expansion Racks Configuration.5-5
Controller Setup:

Editing Slave Parameters: Edit the Operation Settings of the slaves. ... ... ... ... ... .. .. ... . ... ... ... 4-1
Editing Unit Parameters: Edit the Operation Settings ofthe Units ... ... ... .. ... ... . . .. . . . . .. 5-9
Editing Controller Setup: Edit the Operation Settings of the Controller in the Controller Setup.. . ... .......... 5-5
Registering Axis Variables: Register the Axis Variables that are used in the user program in the Axis Settings. .. 4-1

Registering Axes Group Variables: Register the Axes Group Variables that are used
in programs that control interpolates axes in the Axes Group Settings. .. ...... ... ... .. ... 4-1

Editing Axes: Edit the Operation Settings of the axes that you registered in the Axis Settings. . .............. 5-7
Editing Axes Groups: Edit the Operation Settings of the interpolated axes that you registered

inthe Axes Group Settings. . . . . . ... 5-7 /

/.“.@ o wn =

Designing the User Program

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

inthe Global Variables. . . .. ... ... .. 4-1
2. Registering POUs: Register the programs, functions, and function blocksas POUs. .................... 4-2
3. Registering Local Variables: Register the user-defined variables that are used in only one POU

in the Local Variables for that POU. . . . .. ... .. 4-1

4. Registering Device Variables: Register device variables to user-defined variables in the /O Map to use
or to edit and use device variables in the user program. The device variables interface the user program

with 1/O information from the devices (slaves and Units). .. ....... ... . . . . i 4-1
5. Registering Cam Data Variables: Register the cam data variables that are used in the user program
inthe Cam Data Settings. . . ... ... . 4-1
Q. Creating the POU Algorithms: Create the POU algorithms. .. ....... ... .. . .. . .. 4-5-1to 4-5-2/
~—— Designing Tasks ~
The tasks, which are used to execute programs, are created.
1. Registering Tasks: Register the tasks in Tasks. . ... ... ... e e 5-9
2. Editing Tasks: Assign programs to the tasks. . ... .. ... .. . 5-9
3. Editing Tasks: Design the 1/O that are controlled by the tasks and the variables that are shared between tasks. 5-9
- J
—— Offline Program Debugging N
The Simulator is used to debug the program.
1. Debugging through Simulation: Start the Simulator and debug the user program.. . ..................... 7-3
. J
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~—— Preparations for Online Debugging

The settings that are required for online debugging are made.

-

1. Assigning Axis Variables and 1/0 Devices: Assign the axis variables and 1/O devices in the Axis Settings. 7-4-2
2. Assigning Variables and Real 1/0: Assign the user-defined variables and I/O devices in the /O Map. ... .... 7-4-1
~——_Online Program Debugging
Debugging is performed on the physical system.
1. Transferring Data to the Controller: Transfer the user program, system configuration,
and variable information to the Controller. . . ... ... .. .. . . . 7-5-1
2. Testing Axis Operation: Use the MC Test Run to check wiring.. .. ... ... ... . . . .. 7-5-2
3. Checking 1/0O: Use the I/O Map to check the 1/O status between internal I/O devices and external I/O devices,
and the wiring to external I/O deviCes. . . . . . ... o 7-5-3
4. Checking Assignments: Use a Watch Tab Page to check the assignments between user-defined variables
\_ and [/O deVICES. . . ... 7-5-4
~—— 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 operation of the user program.. 7-2-11
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3 System Design

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

|E| Precautions for Correct Use

j09load e Buneain g-¢

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 a Controller or HMI, 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 mea-
sures 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 comput-
ers 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 infra-
red 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.

oipns oewsAg ay) Bunix3g pue buels |-¢-¢

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

[ sysmac studio [E=B{ECE =)

&F Import...

Online

Sysmac Studio

Automation Software

I Exiting the Sysmac Studio

Use one of the following methods to exit the Sysmac Studio.
* Click the Close Button in the title bar.

B sysmac Studio ===

@ Open Project

& Import...

¢ Select Exit from the File Menu.

New Project - new_Controller_0 - Sysmac Studio

File Edit View Insert Project Controller Simulation Tools Help

Close

Save Cirl+S
Save As..

Save As New MNumber...
Import...

Export...

Offline Comparison

Page Settings...

Print... Cirl+P

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

@ 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.

Mew Project

Do you wish to save the Project before exiting?

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.

7 Click New Project on the Start page.

(B sysmac Studio

j09load e Buneain g-¢

: 3
Online
6 Connect to Device
Version Control
[@ Version Control Explorer c,‘)
w
License II\)
E= License o
The Project Properties Screen is displayed. The following table gives the functions of the but- 8
tons. s
)
hY
Button Function o
[0
New Project Creates a project file. %
Open Project Opens an existing project file. ®

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.

B sysmac Studio (64bit)

= Project Properties

in Emulation Mode
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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 installing the Sysmac Studio, the user name that you
entered when you logged onto 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 Creat-
ing and Using Libraries for information on libraries.

¢ 1AG 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 option
settings. Refer to 8-23 Sysmac Studio Option Settings on page 8-113 for details.

You can change the properties later. Refer to Editing Project File Properties, below.

@ 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.

A project file is created and the following window is displayed.
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A project file is created with the specified device already inserted.

Multiview Explorer

~ 1
new_Controller 0 v ‘ I ‘

|4 Configurations and Setup

Ad Programming

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

new_Controller 0 v ‘
Add Device
| 4 Configurations and Setup Change Device
¥ @ POUs Delete
W = Programs Property

j09load e Buneain g-¢

Or, select the device directly from the Insert Menu. Example: Controller — NJ501. 3
The Add Device Dialog Box is displayed.

w

Add Device ﬁ\\:

Select Device (_?

8

Category Controller %’

«

Device NJS01 ©

Version TR 2

S.

8

Cancel 2

[0

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

-1
new_Controller 1 v ‘ I ‘
»
Y Frogamming
To add Vision Sensors, Displacement Sensors (Measurement Sensors), HMIs, or Slave Terminals,
select them from the Insert Menu. 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 « ‘ I |
Add Device

- Change Device
S Pogonnivg e

Delete

Property

The Change Device Dialog Box is displayed.
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3-12

Change Device
|

ﬂ Select Device

Category Controller
Device NJ501 v
Version 113

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
within 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.

El 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.

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.

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

Sysmac Studio Version 1 Operation Manual (W504)



3 System Design

S Sysmac Studio ==

Control Explorer

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

S Sysmac Studio ==

j09load e Buneain g-¢

w

Control Explorer

3|14 108lo.d e bunesin z-g-¢

The Project Properties Dialog Box is displayed.

| Project Properties

Project name New Project
Author OMRON

Comment

Type Standard Praject

M Enable password protection for the project file:

Confirm password|

Save Cancel
n——]
Property Value
Type Select a standard project or a library project. Refer to

9-3 Creating and Using Libraries 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 for details.

3 Edit the properties, and then click the Save Button.

The properties are saved.
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3-3-3 Closing a Project File and Returning to the Start Page

3-14

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

1 Select Close from the File Menu.

File__Edit View Insert Project Controller Simulation ~

Save Ctrl+5
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.

New Project

r
a Do you wish to save the Project before exiting?

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

B Smcsudo

|
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.

Bl Smcsudo
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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.)

File Edit Wiew Insert Project Controller Simu

Close w
1
Ctrl=S a
Save As.. P
Sawve As New Number... 2"
=]
Import... «Q
[ Y
Export...
pa 3
Offline Comparison K3
[1°]
Page Settings... Q
Print... Ctrl+P
Exit

w

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 Exporting a Project File.

@ 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.

8|14 108loid 8y} Buines p-g-¢
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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.

Close

S

Cirl+S

Save As New 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.

=) Project Properties

Project name New Project

Author OMRON

Comment

Type Standard Project

M Enable password protection for the project file:

ressoord |
Conim passwr

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 different and that all data
will be transferred is displayed the next time you perform synchronization.
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3-3-6 Opening a Project File
Use the following procedure to open an existing project file.

1 Click Open Project on the Start page.

B Sysmac Studio

Offline
! New Proiect

@@ Open Project

& Import...

Online

‘I Connect to Device

j09load e Buneain g-¢

Version Control
[ Version Control Explorer

License

E= License

The Project Screen is displayed.

w

Projects Count: 30

New Project
New Project
New Project
New Project
New Project
New Project
New Project
New Project # 3
New Project # 2
New Project # 1
New Project
New Project02
New Project

8|14 108fo.id e Buusdp 9-¢-¢

New Project
PickandPlace_workl..

[

New Project Study sample
ProductA003

New Project

[

Coater02_LineAO1

Properties  Compare  Delete Open

Item Description
(a) | Project Name Search Enter a text string. Then, the project list will be narrowed to dis-
play projects with names that contain the text string you enter.
The number of projects that are currently displayed in the project
list is displayed to the right.
(b) | Project list A list of projects is displayed.
(c) | Property Project name The project names that were entered as a mandatory item when
informa- the projects were created are displayed.
tion™1 The default name is NewProject.
Comment The comment that was entered when the project was created is
displayed.
Last Modified The last date and time that the project was modified is dis-
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.

Sysmac Studio Version 1 Operation Manual (W504) 317



3 System Design

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

B SysmacStudo

e

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.
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3-3-7 Exporting a Project File

You can use the following methods to export a project file.

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.

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.

File name: New Project.smc2

Export project ==
-
@U'lj » Libraries » Documents b + [ 43 ||[ Search Documen r
Organize v New folder = @
4 Favorites  Documents library R
M Desktop Includes: 2 locations ¥
o LemniEis Name ‘ Date modified Type Size
% Recent Places |
1) LocalBuildd303 b Bluetooth Exchange Folder 3/20/2014 6:39 PM File folder
) My Music 3/20/2014639PM  Filefolder
455 Libraries a My Music /1372009 9:53 PM File folder
o [ Documents || @ MyPictures 3/20/2014639PM  Filefolder
> & Music & MyPictures T/13/20099:53 PM  File folder
» [ Pictures # My Videos 3/20/2014639PM  Filefolder
> B Videos g My Videos /1372009 9:53 PM File folder
4 8 Computer ey ™ LD

Save as type: | Sysmac Studio V108 or higher project file (*.smc2) -

= Hide Folders

Save Cancel

The project is exported to a file.

Extension

Description

smc2™1 or smc

One file contains all of the project data.

csm2™1 or csm™2

One file contains all of the project data. The file is smaller than the smc file. How-
ever, 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.
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El 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.

@ 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 for the procedure to set password protection.

Method 2: Exporting from the Menu Bar of the Application Window
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...
Ipo
Offline Comparison

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

Exit

The Export Project Dialog Box is displayed.

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

El 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 proj-
ect file to Sysmac Studio version 1.08 and save the project file, the ESI for the slaves is lost.
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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.

B sysmac Studio

j09load e Buneain g-¢

w

Online

4 Connect to Device

Version Control
@@ Version Control Explorer
License

E= 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.

8|14 108lo.d e Buiodw| g-g-¢

Import file @

Search New folder yel |

r Y 3 —
ot | . Libraries » Documents » New folder v|6,|
Organize v Mew folder = ~ [ -@

“ Favorites — Documents library R
Bl Desktop New folder Y
& Downloads

MName ‘ Date modified Type Size

= Recent Places
1) LocalBuild0303

| B Mew Project.smc2 7/29/2016 7:56 PM SMC2 File 66 KB

mn

= Libraries
3 Documents
J‘) Music
[E5| Pictures

B Videos

8 Computer
&, WindowsT_EN_O

a Data (D3) - 4 m | »

File name: New Project.sme2 - [Sysmac Studio project file (*.sm v]

[ Open ] [ Cancel I

The project file is imported.
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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+S
Save As...

i MNew Mumber...
port...

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.
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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

I Setting and Clearing Password Protection for Project Files

j09load e Buneain g-¢

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.

w

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

B Project Properties ==

Project name New Project

Author OMRON

Comment

Type Standard Project

K nable password protection for the project file:

s9|14 109/0.1d 10} UOND8)0Id PIOMSSBd 6-E-C

Save Cancel

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.

M Precautions for Correct Use

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

* If you forget the password, you will no longer be able to open the project file, change the prop-
erties of the project file, or import the contents of the project file. Be sure to record the pass-
word in case you forget it.

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

@ Additional Information

If you place password protection on a project that has more than one version, the same pass-
word protection will be placed on all versions in the project.
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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.

S yemac Stucio (=5 o =)

Properties | Compare  Delete Open

The Enter a Password Dialog Box is displayed.

=)

I:‘ Entera ord
passw

Password:

3 Enter the password, and click the OK Button.

The project is opened.
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Changing the Properties of a Project File for Which Password
Protection 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.

[rp——. ]

j09load e Buneain g-¢

w

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.

Enter a password @

Password:
Cancel

3 Enter the password, and click the OK Button.
The Project Properties Dialog Box is displayed.

s9|14 109/0.1d 10} UOND8)0Id PIOMSSBd 6-E-C
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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.

S sysmac Studio

Online

4 Connect to Device

Version Control

@ Version Control Explorer

License
B 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.

Import file @

uu ‘ » Libraries » Documents » New folder - |~‘,H Search New folder ,Ol

Organize = New folder =- 1 @

/¢ Favorites — Documents library
Ml Desktop New folder
& Downloads

Amangeby: Folder
=

Name Date modified Type Size

12 Recent Places

1) LocalBuild0303

8| New Project.sme2 7/29/2016 7:56 PM SMC2 File 66 KB

1

w9 Libraries
3 Documents
J’ Music
[ Pictures

B videos

8 Computer
& Windows7_EN_O

=a Data (D) -4 I |

File name:  New Project.smc2 - [Sysmac Studio project file (*sm ']

[ open | [ concel |

The Enter a password Dialog Box is displayed.

Enter a ord
. passw

Password:

Cancel

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

bers offline.

B Sysmac Studie

Offline
. New Project

i Import..
& Export...

Online

"7 Connect to Device

Version Control

@ Version Control Explorer

License

g Projects

Project Name Search

New Project
New Project02

New Project

New Project
PickandPlace_work004.
New Project

7/21/2017 £:55:00 PI
742172017 6:54:50 PI
7/21/2017 6:54:05 Pl
772142017 6:53:54 Pl
7/21/2017 €:53:17 PI

7421/2017 6

7/21/2017 6:54:50 Pl oc

7/21/2017 6:54:05 PI
7/21/2017 6:53:54 PI
7/21/2017 6:53:17 PI

Administrator
Administrator

Administrator

[E=8(E=R 55

j09load e Buneain g-¢

E3 License New Project Study sample 7/21/2017 €:51:48 Pl 7/21/2017 6:51:48 Pl Administrator
ProductA003 72142017 65112 Pl 7/21/2017 6:51:12 Pl Administrator
New Project 7/21/2017 €:50:49 PI 7/21/2017 6: 9 Pl Administrator
New Project 712142017 6:50:43 Pl 7/21/2017 6:50:42 I Administrator
Coater02 LineAQL 7/21/2017 6:50:26 P Administrator
ProductA002 Main Line 002 for Pn
New Project 3 3 9Pl Administrator

w

Administrator

New Project 3 Administrator
New Project 3 9Pl 5/30/2017 2:11:07 Pl Administrator
New Project 2 5/30/2017 12 OMRON
New Project 24172017 4: 27172017 OMRON
Refered Project 1 1/31/2017 5:54:08 Pl 1/31/2017 5:54:08 Pl OMRON

Number Item Description
(a) Newest project This is the most recent project.
(b) Project with different project num- These are the project versions that were saved when the

bers project number was changed. The project number is auto-
matically added after the project name.

juswabeuel AioysiH a1epdn 108loid QL-€-€

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

This button compares the selected projects or different ver-
sions of the same project to show the differences. You can
merge the differences. Refer to 4-9 Offline Comparison for
the offline comparison and merging procedures.

(d) Compare
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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.
| Fle =dit view Insert Project

Offline Comparison
Page Settings...
Frint... Crrl+P
Exit

The Project Pra.;;ertiéé Dialog Box is displayed.

= Project Properties

Project name New Project

Author OMROMN

Comment

Type Standard Project

M Enable password protection for the project file:

Save Cancel

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.

é Projects
Project Name Search |

Pro Comment Last Modified ¥ Created Author

¥  New Project

New Project #3

New Project # 2 /2172017 7:10:48 Pl 7/21/2017 7:10:48 Pl oc

New Project # 1 /2172017 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 Pl_aoc

@ 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.
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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.

é Projects
Project Name Search |

Project name Comment Last Modified ¥ Created Author

New Project # 3 7/21/2017 7:10:54 Pl 7/21/2017 7:10:54 Pl

New Project # 2

iew Project # 1 7 77 Boow
New Project 7/21/2017 T:08: 7/21/2017 7:0816 Pl oc
New Project02 7/21/2017 6:55:00 Pl 7/21/2017 6:55:00 PI oc
New Project 7/21/2017 6:5450 P 7/21/2017 6:5450 PI oc
New Project 7/21/2017 6:54:05 Pl 7/21/2017 6:5405 P| Administrator
PickandPlace_work004, 7/21/2017 7/21/2017 6:5354 Pl Administrator
New Project 7/21/2017 7/21/2017 6:53:17 PI  Administrator
New Project Study sample 7/21/2017 6:51:48 Pl 7/21/2017 6:51:48 PI  Administrator
ProductA003 7/21/2017 6:51:12 Pl 7/21/2017 6:51:12 Pl Administrator
New Project 7/21/2017 6:50:49 Pl 7/21/2017 6:50:49 PI  Administrator
New Project /2172007 7/21/2017 & Pl Administrator
Coater02_LineAOL 7/21/2017 2 Administrator
ProductA002 Main Line 002 for P 7/21/2017 Pl Administrator
New Project 5/30/2017 A9 Pl Administrator
New Project 5/30/2017 2 Administrator
New Project 5/30/2017 3 Administrator
New Project 5/30/2017 71 5/30/2017 12:32351 OMRON
New Project 2/1/2017 41204 PM  2/1/2017 41201 PM OMRON
Refered Praject 1 1/31/2017 5:54:08 Pl 1/31/2017 5:54:08 Pl OMRON

j09load e Buneain g-¢

w

Properties 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.

1uswabeueyy LioisiH ajepdn 198loild QL-€-€
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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 computer.

Click Connect to Device.

B Syimac Stutio foloEs

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

3-3-12 Displaying and Registering Licenses
Use the following procedure to check and register licenses.

1 Click License on the Start page.

Stusi jE=siE=n ==}

The licensed products that are currently registered are displayed. If you click the license in the
product name column, detailed information is displayed in the product detailed information col-
umn.

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.

License registration @

Enter the license number.

Register Cancel

A License Registration Dialog Box is displayed.
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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.

CK

Restart the Sysmac Studio to complete registration.

3-3-13 Project Version Control

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

j09load e Buneain g-¢

| B Sysmac Studio

w

Offline
P New Project

@ Open Project

[0J1U0D) UoIsIap 198f0id €L-€-€

ense
E= License

You can use the project version control function to control the changes made to Sysmac Studio proj-
ects.

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

3-4-1 Application Window

This is the main Sysmac Studio window.

P Analog Conversion
| Dataype | InitalValue | AT | Retan | Constant| Comment | >

I(;U"/I‘E::ﬂnsmnRa( ‘ ‘ g | P Bit String Processing

ontroller Setup > Cwmmuni:aﬁ
P82

b2 M Sety » Comparison

BCD Conversion

¥ Ladder Tools

> Math

©Jojojololo]

Pink. v Eecutd
pm@ Function Blocks

Status Bar =

Number Name

Multiview Explorer

Filter Pane
Edit Pane
Toolbox

Search and Replace Pane

Controller Status Pane

Simulation Pane

® Q|0 0elee|le

Cross Reference Tab Page
Output Tab Page

Watch Tab Page

Build Tab Page

®le|6e|le

Search and Replace Results Tab Page

®

Differential Monitor Tab Page

The functions of these parts are described starting on the next page.
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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. You can also press the Alt Key to display the menu
bar when it is hidden.

3-4-2 Multiview Explorer (1)

Multiview Explorer

new_Controller_0 v

A4 Configurations and Setup

MOPUIM 8} JO Shed p-¢

-1

‘ l ‘ ¢ This pane is your access point for all Sysmac Studio data. It is separated
into Configurations and Setup and Programming. Each of these is dis-

played in a tree structure.

U/Expansion Racks

Map * Click the icons ([ or ) in front of each item in the tree to expand or col- 3
¥ ™ Controller Setup |apse the tree.
: * A pop-up menu is displayed if you right-click any data items that can be set.
¢
+
N
<
c
M s
v il pous %.
¥ [ Programs H
¥ £ Program0 >I'L'I
Section0 o
o
e

* |tems in the Multiview Explorer

Configurations and Setup Programming

EtherCAT POUs
CPU/Expansion Racks Programs

CPU Rack Functions

Expansion Racks Function Blocks
1/O Map Data
Controller Setup Data Types

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
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3-34

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.

® 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 ‘ l ‘ sammd nev_Controller 0 | l |
— — new_Controller_1

new_Controller_2

® Device Icon
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

You can display marks in five colors on the categories and members of the
Multiview Explorer.

i

Multiview Explorer -
new_Controller 0 v ‘ l

ML Coniigutions and Sety You can define how you want to use these marks, e.g., to indicate data devel-
opment status or developer assignments. You can also use them as filter con-
ditions in the Filter Pane that is described later in this section.
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I Error Icons

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

Click this icon to display the item with the error in the Edit Pane.

MOPUIM 8} JO Shed p-¢

3

{

+

M Precautions for Correct Use ;
You cannot download the data to the NJ/NX/NY-series Controller if an error icon is displayed. g

0]

S

m

3

)

I Filter Pane (2) l

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 Edit Pane (3)

Section0 - Program0 % [ e

Variables

L]

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. Also,
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 8-23 Sysmac Studio Option Settings on page
8-113 for details on the settings.

* When you perform any of the following operations, all of the tab pages that are not the target
of operation are closed automatically.

Online editing

Synchronization

Simulation

Setting the Setting Change during RUN Mode parameter in the Controller Setup
Uploading the results of data tracing

Displaying the Troubleshooting Dialog Box

Transferring all Controller data

* 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 Select this command to close all tab pages and floating edit windows

Device 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.

3-36
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® 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

3 System Design

device.
Tab page Device Display Description
Selected Selected Both the tab page and the device are selected. A tab
[ Sectionl - Pragrami % | changes to this state when it is clicked.

Not The tab page is selected and it is for a device that is not
selected I selected in the device list.

Not Selected The tab page is not selected and it is for the device that

selected S echionDE Braoramo is selected in the device list.
Not The tab page is not selected and it is for a device that is
selected 2. Sectionl - Programi) 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 tab groups, you can organize and manage more than one tab page.

To create a tab group, right-click any of the tabs to display the pop-up menu.

Menu command

Description

Remarks

New Horizontal Tab Group

Select this command to divide the
Edit Pane into upper and lower sec-
tions and move the selected tab page
to the tab group that is newly cre-
ated.

You can display the pop-up menu when
the current tab group has more than one
tab page.

New Vertical Tab Group

Select this command to divide the
Edit Pane into left and right sections
and move the selected tab page to
the newly created tab group.

You can display the pop-up menu when
the current tab group has more than one
tab page.

Move to Next Tab Group

Select this command to move the
selected tab page to the tab group
below or to the right of the current tab

group.

You can display the pop-up menu when
there is a tab group below or to the right
of the current tab group.

Move to Previous Tab
Group

Select this command to move the
selected tab page to the tab group
above or to the left of the current tab

group.

You can display the pop-up menu when
there is a tab group above or to 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.
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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 pro-
gram 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.

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.

play in the Edit Pane
u want to search for InitialSetting0, enter T' ‘InS", 0"

item from the s

Program0

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 isO in the Search Box, an item named InitialSetting0 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.
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® 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.

MOPUIM 8} JO Shed p-¢

3

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

2 Double-click the desired section in the related item list. Or, press the Ctrl + Up or Ctrl + Down g
Keys to select the section and then press the Enter Key. Y

>3

The related item list and Search Dialog Box are closed and the selected section is displayed in %

the Edit Pane.

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
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
recently closed windows.

ilt-in EtherNet/IP Port... Operation Settings Event Settings MC_Axis000 (0)

i o——
-‘

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.
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3-40

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 thumbnail index or
press the Esc Key.

@ 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
device 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.

Multiview Explorer -1 E O co o0 - Proarami)
Close

Node
new_Controller 0 v | l ‘

Float

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

Multiview Explorer ~ 0 EE EtherCAl X = Scction( -

Node Address|Network config
new_Controller 0 v ‘ ‘ |

Sysmac Studio Version 1 Operation Manual (W504)



3 System Design

3-4-4 Toolbox (4)

The Toolbox shows the objects that you can use to edit the data that is dis-
played in the Edit Pane. The contents for the items displayed in the Edit Pane

are displayed.

v
P Sequence Input
P Sequence Output
— You can expand or omit the display of objects by selecting Expand All or

P Simulation
S Collapse All from the pop-up menu.

P Structured Text Toals

P System Control

P Text String
» Time and Time of Day

MOPUIM 8} JO Shed p-¢

P Time Stamp

FB | AccumulationTimer

F Timer

w

B TOF

(¥) xoqio0L $-H-¢

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.

Search what v
Replace with m v
Look in Programminc ¥
Look at All v
Use Default v
—Search Options

itch

Search Previous  Search Next
Replace

Search All Replace All

I Controller Status Pane (6)

Controller Status [

OMNLINE 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 : b Programi.PE2
Variable or I/O Port POU/Definiti

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)

The Output Tab Page shows the results of building.
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I Watch Tab Page (10)

Comment | Datatype | | Display format |

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 3y} JO SHed $-¢

K

] Build Tab Page (11)

| Description | Program | Location
Mo instruction in rung. Programi Sectionl  Row 0
There must be at least one line of valic  Program3 line 1, column 0

(¥) xoqio0L $-H-¢

5 A
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 warning, or building error in the Edit

Pane so that you can edit it.

I Search and Replace Results Tab Page (12)

0(0): Input aaa
):  Input aaa
) aaa := bbb;
001 ;
aaa : BOOL ;
aaa : INT ;

er_|
atching Text: 6

(] L% 3 d - ]
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 so that you
can edit it.

] Differential Monitor Tab Page (13)

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.
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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.

5 New Project - new_Controller_0 - Sysmac Studio EEx

Fle Edit View Insert Projct Controller Simulation Tools Help
1

A% B
1 A

New Project

o
— m B Programming ol =y

v Configurations and Setup
therch

¥ Analog Conversion
> BCD Conversion

¥ Bt String Processing
> Communications

> Comparison

> Conversion

> Counter

¥ Data Movement.

> Data Type Conversion
> FCs

> Ladder Tools

> Math

¥ Motion Control

> Other

¥ Program Control

¥ SD Memory Card

> Selection

@ oupee Bld wacht

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.

[~ MewProject - new_Controller 0 -SysmacStudio __________________|-[ox
1 Laa

P A % B L A
1 a | L)

New Project

Inew_Controler 0 v

v Configurations and Setup
therCAT

7 Data Trace Settings.

‘
P Analog Conversion

» 50D Gonvrson

P Bit String Processing
V=

» Counter
VR

P Data Type Conversion
> s

» Ladder Tools

» Math

» Mation Control

» Other

¥ Program Control
> SD Memory Card

» Selection
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® 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.

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.

MOPUIM 3y} JO SHed $-¢

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

8 Frogammng
ErErI
I T
'w Configurations and Setup » Analog Conversion
e

¥ BCD Conversion
¥ Bit String Processing

> Communications

> Counter
¥ Data Movement

¥ Data Type Conversion
> Fcs

¥ Ladder Tools

> Math

¥ Motion Control

> Other

¥ Program Control

¥ SD Memory Card

¥ Selection

sled MOPUIAA Jo uoiieoo] Aejdsig ayy Buibueyd G-#-¢

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.

[ New Project - new_Controller_0 - Sysmac Studio

ew_Controller 0 v ‘
» Analog Conversion
v Configurations and Setup > BCD G
T onversion
therchy ¥ Bit String Processing
> Communications
¥ Comparison
» Conversion
» Counter
> Data Movement
¥ Data Type Conversion
> Fos
¥ Ladder Tools
> math
¥ Motion Control
- n x> other

Comment | Dataty 5 program Control

» 5D Memory Card
» Selection

Windows are classified into the following two groups depending on where you can dock the win-
dows.
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Window group Target object Dockable locations
Edit windows Tab pages in the Edit Pane Edit Pane
Tool windows Multiview Explorer Any tool window or anywhere in
Toolbox the main window except for the
Edit Pane

Search and Replace Pane
Watch Tab Page
Controller Status Pane

Simulation Pane
Qutput Tab Page
Build Tab Page

Cross Reference Tab Page

Search and Replace Results Tab
Page

Differential Monitor Tab Page

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 right-
click one of the tabs.

* You can use the following methods to switch between a floating and docked window.
* Double-click the title bar of the window/pane or the tab of the tab page.
* 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.

® 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.

£ EtherCAT

Tool Windows Programming and Configuration Views
5 Output
A, Build & /O Map —| |
[E3 Watch (Project) %, Task Settings

Multiview Explorer '7 MC_Axis000 (0)

3%

Watchl B CamProfiled
Lo Watch (Table)l

Toolbox
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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.

MOPUIM 8} JO Shed p-¢

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.

w

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.

sled MOPUIAA Jo uoiieoo] Aejdsig ayy Buibueyd G-#-¢

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.
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3-5 Menu Command Structure

The menu commands that are always displayed when a Controller is selected are listed below. For spe-
cific 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

Exit

Edit

Undo

Redo

Cut

Copy

Paste

Delete

Select All

Search and Replace

Jump

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

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

Reset Window Layout
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Menu Submenu/command
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
Controller NJ101
NJ301
NJ501
NX102
NX1P2
NX701
NY512
NY532
Application Manager -
Safety Network Controller NX
Drive -
Slave Terminal EtherNet/IP Coupler
Vision Sensor FH
FQ-M
Measurement Sensor ZW
HMI NA5
Program Ladder
ST
Section
Function Ladder
ST
Function Block Ladder
ST
Debug Program Ladder
ST
Section
Axis Settings -
Axes Group Settings
Cam Data Settings
Data Trace
Project Check All Programs

Check Selected Programs

Build Controller

Rebuild Controller

Abort Build

Memory Usage
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Menu

Submenu/command

Project

Online Edit

Start

Transfer

Cancel

Go to Edit Pane

Library

Show References

Library Setting

Create Library

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

SD Memory Card

Controller Clock

Release Access Right

Update CPU Unit Name

Security

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 Prohibition

Temporary Release of Dis-
play/Change Prohibition

Finish Temporary Release of Dis-
play/Change Prohibition

Clear All Memory

Reset Controller

3-50

Sysmac Studio Version 1 Operation Manual (W504)



3 System Design

Menu

Submenu/command

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

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

Import ST Program

Import Motor sizing tool Results

Update Configurations and Setup Transfer
Data

EtherNet/IP Connection Settings

Option
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3-52

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

Online Registration

About Sysmac Studio
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3-6 Basic Editing Operations

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-

Operation Button Menu command . Shortcut keys
command tion
Inserting - -—- Insert -—- R or Shift + R
Cutting ﬂ Edit - Cut Cut Drag Ctrl + X
Copying Edit - Copy Copy Press Ctrl and Ctrl+C
= dra
g.
Pasting E Edit - Paste Paste Drop Ctrl +V
Deleting ﬂ Edit - Delete Delete - Delete
Deleting to the left --- -—- - - BackSpace
Changing a name - -—- Rename ---
Selecting rows --- -—- Select All Enclose items. | Ctrl+ T
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

T4, « or—>

Moving the cursor to -—- - -—- Tab or Shift + Tab
next or previous item
Moving the cursor to - - - -—- Home
the beginning of the
row
Moving the cursor to - - - -- End
the end of the row
Moving to the next - - - PageDown
page
Moving to previous - - — PageUp
page
Finding and replacing | --- - - - Ctrl+F
Go To Rung -—- -—- G
Display Rung Com- - - -—- -—- L
ment List
Note 1 The editing operation depends on the item/row.
2 Refer to A-5 Shortcut Keys for other shortcut keys.
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I Pop-up Menus

Pop-up menus are provided to facilitate data editing in the panes. Right-click the data item and select
the command (e.g., Add, Rename, Copy, or Paste) from the pop-up menu.

Insert parallel nput above
Insert parallel nput below

Diff Up

Diff Down
Cut

Copy
Delete

Go To
Breakpoints

Forced Refreshing
Set/Reset

Add

Add For Debugging »

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, the variable names that you can
enter are displayed in a list when you click the mouse button.

=]

0

Enter Rung Commeant .

Entar Funrction Block
PE1 PBE2 .;w-_;
— 1o AccumulationTimer

_59 AryShiftReslR
4% CIPClosa

;ﬁ" CIPOpen

# ClIPRead

2# ClPsend

¢ CIPUCMMRezd
JJ CIPUCMMSend
ﬁo CIPUCMMWrite
2% ClPwrite

g% CTD

JJ CTD_DINT

&% CTD_LINT

.L.‘v') CTD_UDINT
% CTD_ULINT

E— L
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® 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.

Entar Rurg Commant .

PE1  PEZ
) by

v ArySearch

@ ArySHL

“ArySHR

W Arysub

W Arysubv
L!L! W AryToBCD

L & AryToBin

W AryToString

@ AryXor

W AryxorN

WASIN

WATAN

v Cane
e On

suonesado Bunip3 oiseg 9-¢

(Function) [DINT] BCD_TO_DINT ([ANY_BIT(except BOOL)] In)
BCD Data Type-to-Unsigned Integer{DINT) Conversion

w

* 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.

IF THEN
statement_group
ELSIF expression THEN
statement_group
ELSE
statement_group
END_IF.

* 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.

sl T3 LT B Cad [ —=

|| W Structured Text Tools

| Retain |Constant| Comment |
(CASE Statement

REPEAT Statemant

WHILE Statement

Sy == e

2 | statement_group
3 | ELSIF expression THEN
4 statement_group
5
6
7

ELSE
statement_group
LEND_IF;
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3-7 Sysmac Studio Settings and
Operations

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
EtherCAT slaves that are connected to the built-in Ether-
CAT 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

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,
5-2-3 Registering
Slaves Online to Con-
figure EtherCAT

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 number and version when replacing a Coupler
Unit.

5-3-1 Creating the
EtherCAT Slave Ter-
minal Configuration

Changing the Servo
Driver model

You can change the model number or the unit version of a
Servo Driver registered in a project when replacing an
actual Servo Driver.

Refer to the Sysmac
Studio Drive Func-
tions Operation Man-
ual (Cat. No. 1589) for
details on the function.

Setting master parame-
ters

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

Setting slave parame-
ters

You set the standard slave parameters and assign PDOs
(process data objects).

5-2-5 Setting Slave
Parameters

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

Transferring the network
configuration informa-
tion

The EtherCAT network configuration information is trans-
ferred to the NJ/NX-series CPU Unit or NY-series Indus-
trial 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 Transfer-
ring/Comparing Data
to/from the Controller

Installing and uninstall-
ing ESI files

ESI (EtherCAT slave information) files are installed and
uninstalled.

5-2-7 Installing and
Uninstalling ESI Files

3-56

Sysmac Studio Version 1 Operation Manual (W504)



3 System Design

Item

Description

Reference

EtherCAT Slave Terminal Configura-
tion 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 configuration.

5-3 EtherCAT Slave
Terminal Configura-
tion and Setup

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

Setting NX Units

The 1/O allocations, mounting settings, and Unit operation
settings of the NX Units are edited.

5-3-1 Creating the
EtherCAT Slave Ter-
minal Configuration

Displaying the width of a
Slave Terminal configu-
ration

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

Comparing and merg-
ing the Slave Terminal
configuration informa-
tion

When online, you can compare the configuration informa-
tion 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

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

CPU/Expansion Rack Configuration

You create the configuration in the Sysmac Studio of the

Units mounted in the CPU Rack and Expansion Racks of
NJ-series CPU Unit, NX102 and NX1P2 and set the Spe-
cial Units.

5-5 CPU/Expansion
Rack Configuration
and Setup

Registering Units

A Rack is built by dragging Units from the device list dis-
played in the Toolbox Pane to the locations where you
want to mount them.

5-5-1 CPU/Expansion
Racks for the NX102
CPU Unit or NX1P2
CPU Unit, 5-5-2 CPU
Rack and Expansion
Racks for NJ-series
CPU Units

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

Switching Unit displays

For NJ-series CPU Units, model numbers, unit numbers,
and slot numbers are displayed. For NX102 and NX1P2
CPU Units, model numbers and unit numbers are dis-
played.

5-5-1 CPU/Expansion
Racks for the NX102
CPU Unit or NX1P2
CPU Unit, 5-5-2 CPU
Rack and Expansion
Racks for NJ-series
CPU Units

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

Displaying Rack widths,
current consumption,
and power consumption

For NJ-series CPU Units, rack width, current consump-
tion, and power consumption are displayed based on the
Unit configuration information. For NX102 and NX1P2
CPU Units, rack width is displayed based on the Unit con-
figuration information.

5-5-2 CPU Rack and
Expansion Racks for
NJ-series CPU Units

Comparing the
CPU/Expansion Rack
configuration informa-
tion with the physical
configuration

When online, you can compare the configuration informa-
tion 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 NX102
CPU Unit or NX1P2
CPU Unit, 5-5-2 CPU
Rack and Expansion
Racks for NJ-series
CPU Units
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Item Description Reference
Transferring the The Unit configuration information is transferred using the | 5-5-1 CPU/Expansion
CPU/Expansion Rack synchronization function. Racks for the NX102
configuration informa- CPU Unit or NX1P2
tion CPU Unit, 7-5-1

Transferring/Compar-
ing Data to/from the
Controller

Printing the Unit config-
uration information

The Unit configuration information is printed.

8-5 Printing

Controller Setup

The Controller Setup is used to change settings related to
the operation of the Controller. The Controller Setup con-
tains PLC Function Module operation settings and built-in
EtherNet/IP Function Module port settings.

5-6 Controller Setup

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

Transferring Operation
Settings

The synchronization function is used to transfer the opera-
tion settings to the NJ/NX-series CPU Unit or NY-series
Industrial PC.

5-6-1 Operation Set-
tings

Built-in EtherNet/IP Port
Settings

These settings are made to perform communications
using the built-in EtherNet/IP port on the NJ/NX-series
CPU Unit or NY-series Industrial PC.

5-6-2 Built-in Ether-
Net/IP Port Settings

Transferring Built-in Eth-
erNet/IP Port Settings

The synchronization function is used to transfer the built-
in EtherNet/IP port settings to the NJ/NX-series CPU Unit
or NY-series Industrial PC.

5-6-2 Built-in Ether-
Net/IP Port Settings

Built-in 1/0 Settings

You make the settings related to built-in 1/0 of the NX1P2
CPU Unit.

5-6-3 Built-in I/0 Set-
tings

Transferring Built-in 1/0
Settings

The synchronization function is used to transfer the built-
in I/O settings to the NX1P2 CPU Unit.

5-6-3 Built-in I/0O Set-
tings

Option Board Settings

You make the settings related to the option boards
mounted on the NX1P2 CPU Unit.

5-6-4 Option Board
Settings

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

Memory Settings

You make the settings related to the memory area for CJ-
series Units in the NX102, NX1P2 and NX701-100J20 CPU
Units.

5-6-5 Memory Set-
tings

Transferring Memory
Settings

The synchronization function is used to transfer the mem-
ory settings to the CPU Unit.

5-6-5 Memory Set-
tings

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.

5-6-2 Built-in Ether-
Net/IP Port Settings

Axis Settings

Axes are added to the project.

5-7 Motion Control
Setup

Axis Setting Table

The Axis Setting Table is a table of all registered axis
parameters. You can edit any axis parameters here just as
you can on the Axis Settings Tab Page.

5-7 Motion Control
Setup

Axes Group

Settings

You can set up axes to perform interpolated motions as an
axes group.

Axes Group Basic Set-
tings

Set the axes group number, whether to use the axes
group, the composition, and the composition axes.

Operation Settings

Set the interpolated velocity, the maximum interpolated
acceleration and deceleration, and the interpolated opera-
tion settings.

5-6 Controller Setup
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Item

Description

Reference

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 created according to the cam data settings.

5-8 Cam Data Set-
tings

Registering cam data
settings

Cam data settings are added to the project.

5-8 Cam Data Set-
tings

Editing cam data set-
tings

You can set properties and node points for cam data set-
tings.

5-8 Cam Data Set-
tings

Transferring cam data
settings

You can select to transfer all or part of the cam data.

5-8 Cam Data Set-
tings

Importing cam data set-
tings

You can import cam data settings from a CSV file.

5-8 Cam Data Set-
tings

Exporting cam data set-
tings

You can export cam data to a CSV file.

5-8 Cam Data Set-
tings

Registering cam defini-
tions

You add new cam definitions to change a cam table in the
program.

5-8-10 Registering
Cam Definitions

Editing cam definitions

You set cam definitions.

5-8-10 Registering
Cam Definitions

Transferring cam defini-
tions

You transfer cam definitions to the Controller.

5-8-11 Transferring
Cam Definitions

Exporting cam tables

You can export a cam table to a CSV file.

5-8 Cam Data Set-
tings

Transferring cam tables
from the Controller 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

Transferring cam tables
from files to the Control-
ler

You can transfer a cam table that is saved in a CSV file to
update 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

Superimposing Cam
Data

You can superimpose the cam table from a CSV file on
the cam profile curve position graph that is currently dis-
played.

5-8 Cam Data Set-
tings

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

Registering tasks

The tasks, which are used to execute programs, are regis-
tered.

5-9-1 Registering
Tasks

Setting task 1/0

The task I/O settings define what Units the task should
perform 1/O refreshing for.

5-9-3 Task I/O Set-
tings

Assigning programs

Program assignments define what programs a task will
execute.

5-9-4 Program
Assignments

Setting exclusive control
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 con-
currency for global variable values from all tasks that ref-
erence them.

5-9-5 Settings for
Exclusive Control of
Variables in Tasks
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3 System Design

Item

Description

Reference

I/O Map Settings

The 1/O ports that correspond to the registered EtherCAT
slaves and to the registered Units on the CPU Rack and
Expansion Racks are displayed. The 1/0 Map is edited to
assign variables to I/0 ports. The variables are used in the
user program.

Displaying 1/O ports

1/O ports are displayed based on the configuration infor-
mation of the devices (slaves and Units).

Assigning variables

Variables are assigned to I/O ports.

Creating device vari-
ables

Device variables are created in the 1/0 Map. You can
either automatically create a device variable or manually
enter the device variable to create.

4-1 Variable Registra-
tion

Checking 1/O assign-
ments

The assignments of external I/O devices and variables are
checked.

7-5-4 Checking I/O
Assignments

Setting Vision Sensors

Vision Sensor settings and calibration are set.

3-7-21 Vision Sensor
Functions

Displacement Sensor Settings

Displacement Sensor settings and calibration are set.

3-7-22 Displacement
Sensor Functions

DB Connection Function Settings

You can set and transfer the DB connection function set-
tings.

3-7-15 Function Spec-
ifications of DB Con-
nection Function

EtherNet/IP Connection Settings

You can make settings related to tag data links (connec-
tions) in an EtherNet/IP network.

3-7-17 EtherNet/IP
Connection Settings

EtherNet/IP Slave Terminal Settings

You can make and transfer settings for EtherNet/IP Slave
Terminals.

3-7-18 EtherNet/IP
Slave Terminal Set-
tings

NA-series Programmable Terminal

(PT) Settings

You can make settings and transfer projects for NA-series
Programmable Terminals.

3-7-20 Function Spec-
ifications of NA-series
Programmable Termi-
nals

3-7-2 Programming

Item

Description

Page

Instruction list (Toolbox)

A hierarchy of the instructions that you can use is dis-
played in the Toolbox. You can drag the required instruc-
tion to a program in the Ladder Editor or ST Editor to
insert the instruction.

3-4-4 Toolbox (4)

Programming ladder diagrams

Ladder diagram programming involves connecting circuit
parts with connecting lines to build algorithms. Circuit
parts and connecting lines are entered in the Ladder Edi-
tor.

4-5-1 Programming
Ladder Diagrams

Starting the Ladder Edi-
tor

The Ladder Editor for the program is started.

4-5-1 Programming
Ladder Diagrams

Adding and deleting
sections

You can divide your ladder diagrams into smaller units for
easier management. These units of division are called
sections.

4-5-1 Programming
Ladder Diagrams

Inserting circuit parts

You insert circuit parts in the Ladder Editor to create an
algorithm.

4-5-1 Programming
Ladder Diagrams

Inserting and deleting
function blocks

You can insert a function block instruction or user-defined
function block into the Ladder Editor.

4-5-1 Programming
Ladder Diagrams

Inserting and deleting
functions

You can insert a function instruction or user-defined func-
tion into the Ladder Editor.

4-5-1 Programming
Ladder Diagrams
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Item

Description

Page

Inserting and deleting
inline ST

You can insert a circuit part in a ladder diagram to enable
programming in ST. This allows you to include ST in a lad-
der diagram.

4-5-1 Programming
Ladder Diagrams

Editing circuit parts

You can copy and paste circuit parts.

4-5-1 Programming
Ladder Diagrams

Inserting and deleting
jump labels and jumps

You can insert a jump label in the rung to jump to and then
specify that jump label when you insert a jump.

4-5-1 Programming
Ladder Diagrams

Inserting and deleting
bookmarks

You can add bookmarks to the beginning of rungs and
move between them.

4-5-1 Programming
Ladder Diagrams

Rung comments

You can add comments to rungs.

4-5-1 Programming
Ladder Diagrams

Displaying rung errors

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.

4-5-1 Programming
Ladder Diagrams

Entry assistance

When you enter instructions or parameters, each charac-
ter that you enter from the keyboard narrows the list of
candidates that is displayed for selection.

3-6 Basic Editing
Operations

Displaying variables
with comments

You can display variable comments along with the vari-
ables in the circuit parts of a ladder program. You can
change the length of the displayed variable comments to
make them easier to read.

8-23 Sysmac Studio
Option Settings

Element comment

You can add an element comment on the ladder circuit
parts.

4-5-1 Programming
Ladder Diagrams

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.

4-5-1 Programming
Ladder Diagrams

Programming structured text

You combine different ST statements to build algorithms.

4-5-2 Programming
Structured Text

Starting the ST Editor

The ST Editor for programs or for functions/function
blocks is started.

4-5-2 Programming
Structured Text

Editing ST

You combine different ST statements to build algorithms.

4-5-2 Programming
Structured Text

Entering calls to func-
tions and function
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.

4-5-2 Programming
Structured Text

Entering constants

You can enter constants in the ST Editor.

4-5-2 Programming
Structured Text

Entering comments

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 forward slash
(//) at the beginning of the line.

4-5-2 Programming
Structured Text

Copying, pasting, and
deleting ST elements

You can copy, paste, and delete text strings.

4-5-2 Programming
Structured Text

Indenting

You can indent nested statements to make them easier to
read.

4-5-2 Programming
Structured Text

Moving to a specified
line

You can specify a line number to jump directly to that line.

4-5-2 Programming
Structured Text

Bookmarks

You can add bookmarks to any lines and move between
them.

4-5-2 Programming
Structured Text

Entry assistance

When you enter instructions or parameters, each charac-
ter that you enter from the keyboard narrows the list of
candidates that is displayed for selection.

3-6 Basic Editing
Operations
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Item

Description

Page

Namespaces

Namespaces allow you to group and nest the names of
functions, 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

Variable Manager

Alist of the variables in the global and local variable tables
is displayed in a separate window. You can display vari-
able usage, sort and filter the variables, edit and delete
variables, or move variables while displaying another edit-
ing view.

4-1 Variable Registra-
tion

Changing variable comments and
data type comments

You can globally change variable comments and data type
comments to other comments. You can change the com-
ments to different language for users in a different country.

8-16 Changing Vari-
able Comments and
Data Type Comments

Exporting/importing variable com-
ments

You can export/import variable comments, comments of
structure members and union members, and variable ele-
ment comments of array variables to an Office Open XML
file (xIsx file).

4-1-9 Entering Vari-
able Attributes

Sorting and filtering variables

You can sort and filter the variables in each variable table.

4-1-1 Creating Global
Variables, 4-1-3 Cre-
ating Local Variables

Searching and replacing

You can search for and replace strings in the data of a
project.

4-6 Searching and
Replacing

Retrace search

You can search for and jump to program inputs and input
parameters 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 out-
puts and output parameters that use the variable assigned
to a program input or the input parameter of a function or
function block.

4-5-1 Programming
Ladder Diagrams

Jumping You can jump to the specified rung number or line number | 4-5-1 Programming
in the program. Ladder Diagrams
Building Building The programs in the project are converted into a format 4-8 Building and
that is executable in the NJ/NX-series CPU Unit or NY- Rebuilding
series Industrial PC.
Rebuilding A rebuild is used to build project programs that have 4-8 Building and
already been built. Rebuilding
Aborting a build opera- | You can abort a build operation. 4-8 Building and
tion Rebuilding

Creating applications for NA-series
PTs

You can create and transfer pages and subroutines for
NA-series Programmable Terminals.

3-7-20 Function Spec-
ifications of NA-series
Programmable Termi-
nals

3-7-3 Library Functions

Item

Function

Page

Libraries

You can create programs, functions, function block defini-
tions, and data types in a library file to reuse them as
objects in other projects.

9-3 Creating and
Using Libraries

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
Library

Using libraries

You can access and use objects from library files that
were created in other projects.

9-3-2 Using a Library
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3-7-4

Project Management

3 System Design

Item

Description

Page

File opera-
tions

Creating a project file

A project file is created.

3-3-2 Creating a Proj-
ect File

Opening a project file

A project file is opened.

3-3-6 Opening a Proj-
ect File

Saving the project file

The project file is saved.

3-3-4 Saving the Proj-
ect File

Saving a project file
under a different name

A project file is saved under a different name.

3-3-5 Saving a Proj-
ect File Under a Differ-
ent Name

Project update history
management

You can assign numbers to projects to manage the project
history.

3-3-10 Project Update
History Management

Exporting a project file

You can export a project to an .smc2 or .csm2 project file
(version 1.08 or higher). You can also export a project to a
previous project file format, i.e., .smc or .csm.

3-3-7 Exporting a Proj-
ect File

Importing a project file

You can import a project from an .smc2 (version 1.08 or
higher), .csm2 (version 1.08 or higher), .smc, or .csm proj-
ect file.

3-3-8 Importing a Proj-
ect File

Importing ST programs

You can import ST program files that were created with

the Simulink® PLC Coder™ version R2013a or higher
from MathWorks® Inc.

8-18 Importing ST
Programs

IEC 61131-10 XML

You can import program/function/function block POUs of
the IEC 61131-10 XML format, global variables and data

types.

8-19 Importing IEC
61131-10 XML Files

Offline comparison

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.

4-9 Offline Compari-
son

Importing motor sizing
tool results

You can import the EtherCAT configuration and motion
control settings created by the motor sizing tool.

8-20 Importing Motor
Sizing Tool Results

Cutting, copying, and pasting

You can cut, copy, or paste items that are selected in the
Multiview Explorer or any of the editors.

3-6 Basic Editing
Operations

Printing You can print various data. You can select the items to 8-5 Printing

print.
Data Creating a derivative You can copy a controller in a project. The copied 9-4 Program Sharing
sharing device. controller program (POU, Data-type, global variables) are | in Derived Devices

shared with the source controller.

Setting a shared
program between
devices

You can share a program (POU, Data-type, global
variables) between controllers in a project.

9-4 Program Sharing
in Derived Devices

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 mon-
itor operation on the Ladder Editor, ST Editor, Watch Tab
Page, or I/O Map.

7-2-1 Monitoring

Sysmac Studio Version 1 Operation Manual (W504)
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Item

Description

Page

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 num-
ber of times that they turn ON and OFF.

7-2-2 Differential Mon-
itor

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 Pres-
ent Values and
Set/Reset Using
Forced Refreshing

Changing the present values of vari-
ables

You can change the present values of user-defined vari-
ables, system-defined variables, and device variables as
required. You can do this in the Ladder Editor, ST Editor,
Watch Tab Page, or I/O Map.

7-2-3 Changing Pres-
ent Values and
Set/Reset Using
Forced Refreshing

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/0O Map.

7-2-3 Changing Pres-
ent Values and
Set/Reset Using
Forced Refreshing

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 variables. User-defined data
types cannot be edited with online editing.

7-2-5 Online Editing

Cross Reference Tab Page

Cross references allow you to see the programs and loca-
tions where program elements (variables, data types, 1/0
ports, functions, or function blocks) are used.

You can view all locations where an element is used from
this list.

7-2-4 Cross Refer-
ences
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Item
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Data tracing allows you to sample the specified variables
and store the values of the variables in trace memory
without any 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 continuous sam-
pling is performed without any trigger and the results 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 triggered trace.
These same functions can be used with the Simulator as
well.

7-2-11 Data Tracing

Setting sampling inter-
vals

The interval to perform sampling on the target data is set.
Sampling is performed for the specified task period, at the
specified time, or when a trace sampling instruction is
executed.

7-2-11 Data Tracing

Setting triggers

To perform a triggered trace, you set a condition to trigger
sampling. A suitable trigger condition is set to record data
before and after an event.

7-2-11 Data Tracing

Setting a continuous
trace

The method to save the data traced during a continuous
trace is set.

7-2-11 Data Tracing

Setting variables to
sample

The variables to store in trace memory are registered. The
sampling intervals can also be set.

7-2-11 Data Tracing

Starting and stopping
tracing

The data trace settings are transferred to the NJ/NX-
series CPU Unit or NY-series Industrial PC and the tracing
starts. If you selected 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.

7-2-11 Data Tracing

Displaying trace results

You view the results of the traced data in either a chart or
in the 3D Motion Monitor. After sampling begins, sample
data is immediately transferred and drawn on the graph.
The trace target variable table shows the maximum, mini-
mum, and average values for each variable.

You can also change the colors of the lines on the graph.

7-2-11 Data Tracing

Exporting/importing
trace results

Trace results are saved within your project automatically
when 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.

7-2-11 Data Tracing

Printing trace results

You can print out data trace settings along with digital and
analog charts.

7-2-11 Data Tracing

Debugging a Vision Sensor

You can debug the Vision Sensor offline.

3-7-21 Vision Sensor
Functions

Debugging a Displacement Sensor

You can debug the Displacement Sensor offline.

3-7-22 Displacement
Sensor Functions
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3 System Design

3-7-6 Simulation

Item

Description

Page

Programs for debugging

You can create programs for debugging that are used only
to execute simulations and specify virtual inputs for simu-
lation.

7-3-1 Debugging with
Program Simulation

Executing | Selecting what to simu- | You can select the programs to simulate from all of the 7-3-1 Debugging with
a simula- late programs in the Sysmac Studio. Programs can be Program Simulation
tion dragged to select them.
Setting breakpoints You can set breakpoints to stop the simulation in the Pro- | 7-3-1 Debugging with
gram Editor. Program Simulation
Executing and stopping | You can control simulation execution to monitor the user | 7-3-1 Debugging with
simulations program or to check operation through data tracing. Step | Program Simulation
execution and pausing are also possible.
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 simula- You can change the execution speed. 7-3-1 Debugging with
tion speed Program Simulation
Task period simulation You can display the task periods. 7-3-1 Debugging with
Program Simulation
Batch transfer of the You can save the values of variables at specific times 7-3-1 Debugging with
present values of vari- during simulations in a file, or you can write the values of | Program Simulation
ables 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, before you start a simulation.
Integrated NS-series PT | You can simulate the linked operation of a sequence pro- | 7-3-6 Integrated NS-
simulation gram and an NS-series Programmable Terminal to debug | series PT Simulation
the sequence program and screen data offline. for Offline Debugging
of Sequence Control
and NS-series PTs
Simultaneous simulation | You can simultaneously simulate sequence control and 7-3-5 Offline Debug-
of Controller and NA- NA-series PT operation, including displaying pages and ging with Sequence
series PT subroutines created with Visual Basic and debugging the | Control and NA-series
sequence programming. PT Simulator (Simul-
taneous Simulation of
Controller with NA-
series PT)
Setting the | Creating 3D equipment | You can create a 3D equipment model at the control target | 7-2-11 Data Tracing
virtual models™1 to monitor with 3D motion monitoring.
equipment 3D Motion Monitor Dis- | You set the axis variables for each element of the 3D 7-2-11 Data Tracing
play Mode™1 equipment model, and then set the 3D equipment into
motion according to those axis motions.
Displaying 2D paths™ You can display the 2D paths of the markers for the pro- 7-2-11 Data Tracing
jections in the 3D display.

*1 Not supported by the Sysmac Studio (64 bit).
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Item

Description

Page

Displaying unit production information

You can display the production information of the NJ/NX-
series CPU Unit, NY-series Industrial PC, and Special
Units, including the models of the Units and unit versions.

8-8-1 Displaying CPU
Unit Production Infor-
mation

Monitoring task execution times

You can monitor the execution time of each task when the
user program is executed on an NJ/NX-series CPU Unit,
NY-series Industrial PC, or in the Simulator. When the
Simulator is connected, you can also monitor the real pro-
cessing time of tasks. This allows you to perform a Con-
troller performance test.

7-2-9 Task Execution
Time Monitor

Troubleshooting

You can use troubleshooting to check the errors that
occurred in the Controller, display corrections for the
errors, and clear the errors.

8-15 Troubleshooting

Controller errors

Any current Controller errors are displayed. (Observations
and information are not displayed.)

8-15-2 Controller
Errors

User-defined errors

Information is displayed on current errors.

8-15-4 User-defined
Errors

Controller event log

You can display a log of Controller events (including Con-
troller errors and Controller information). (You cannot dis-
play logs from EtherCAT slaves.)

8-15-3 Controller
Event Log

User-defined event log

The log of user-defined events that were stored for the
Create User-defined Error (SetAlarm) instruction and the
Create User-defined Information (SetInfo) instruction is
displayed.

8-15-5 User-defined
Event Log

Event Settings Table

The Event Setting Table is used to register the contents
displayed on the Sysmac Studio and on HMIs for user-
defined events that occur for execution of the Create
User-defined Error (SetAlarm) instruction and the Create
User-defined Information (SetInfo) instruction.

8-15-6 Event Setting
Table

User memory usage monitor

An estimate of the space that is used by the user program
that you are editing in the Sysmac Studio is displayed in
relation to the size of the NJ/NX-series CPU Unit or NY-
series Industrial PC’s memory.

8-4 User Memory
Usage Monitor

Setting clock information

You can read and set the NJ/NX-series CPU Unit or NY-
series Industrial PC’s clock. The computer’s clock infor-
mation is also displayed.

8-2 Clock Information
Settings

DB connection function

You can monitor information for the database connection.

3-7-15 Function Spec-
ifications of DB Con-
nection Function
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3-7-8 Communications

Item

Description

Page

Going online with a Controller

An online connection is established with the Controller.

You also can transfer a project from the connected Con-
troller to the computer with a simple operation without cre-
ating a new project or opening an existing project.

6-2 Going Online with
a Controller

Checking for forced refreshing

When you go offline, any forced refreshing is cleared.

6-2-7 Checking for

Forced Refreshing
Synchronize The data (project file) in the computer is compared with 7-5-1 Transfer-
the data in the NJ/NX-series CPU Unit and NY-series ring/Comparing Data

Industrial PC that are connected online, the difference is
displayed in a list, and batch transfer can be performed for
the individually-specified data.

to/from the Controller

Batch transfer

You transfer data between the computer and NJ/NX-

8-10 Transferring All

series CPU Unit or NY-series Industrial PC that are con- | Controller Data
nected online. You can select the same data to transfer as
in the synchronization operation. Unlike the synchroniza-
tion operation, the data is transferred in the specified
direction without displaying the comparison results.
3-7-9 Maintenance
Item Description Page
Changing the operating mode of the | There are two operating modes for NJ/NX/NY-series Con- | 7-2-6 Changing the
Controller trollers, depending on if control programs are executed or | Operating Mode

not. These are RUN mode and PROGRAM mode.

Resetting the Controller

The operations and status when the power supply to the

Controller is cycled are emulated. This can be performed
only in PROGRAM mode. You cannot reset the Controller
in RUN mode.

7-5-5 Resetting the
Controller

Clear All Memory

The Clear All Memory Menu command is used to initialize
the user program, Controller Configurations and Setup,
and variables in the CPU Unit to the defaults from the Sys-
mac Studio.

8-6 Clearing Memory

SD Memory Cards

The following procedures are used to execute file opera-
tions for the SD Memory Card mounted in the NJ/NX-
series CPU Unit or the Virtual SD Memory Card of the NY-
series Industrial PC (hereafter called SD Memory Card),
and to copy files between the SD Memory Card and com-
puter.

8-1 SD Memory Card
Operations

Formatting the SD

The SD Memory Card is formatted.

8-1 SD Memory Card

Card

Memory Card Operations

Displaying properties The properties of the selected file or folder in the SD 8-1 SD Memory Card
Memory Card are displayed. Operations

Copying files and fold- | The selected file or folder in the SD Memory Card is cop- | 8-1 SD Memory Card

ers in the SD Memory ied to the SD Memory Card. Operations

Copying files and fold-
ers between the SD
Memory Card and the
computer

The selected file or folder in the SD Memory Card is cop-
ied to the computer. Or, the selected file or folder in the
computer is copied to the SD Memory Card.

8-1 SD Memory Card
Operations
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Backup functions

You can back up, restore, and compare the user program
and other data of the NJ/NX-series CPU Unit or NY-series
Industrial PC to replace hardware, such as the CPU Unit,
or to restore device data.

8-9 Backup Functions

Controller backup

You can back up data (user program and settings, vari-
able values, memory values, Unit settings, and slave set-
tings) from a Controller to a file or restore the backed up
data from the file to the Controller.

8-9-1 Controller
Backup Functions

SD Memory Card
backup

You can backup the Controller data to an SD Memory
Card mounted in the NJ/NX-series CPU Unit or to the Vir-
tual SD Memory Card of the NY-series Industrial PC, or
compare the Controller data to the data in these SD Mem-
ory Cards.

8-9-2 SD Memory
Card Backup Func-
tions

Variables and memory
backup

You can back up the contents of retained memory to a file
and restore the contents of the backup file. You can indi-
vidually select the Retain variables to restore.

8-9-3 Backing Up
Variables and Memory

Importing/exporting You can import the data in a backup file created for a Con- | 8-9-4 Import-
to/from backup files troller backup or SD Memory Card backup to a project. ing/Exporting Backup
Also, you can export project data to a backup file. Files
3-7-10 Security Measures
Item Function Page
Prevention | Confirming CPU Unit If the name or the serial ID is different between the project | 6-2-6 Confirming
of incor- names and serial IDs and the CPU Unit when an online connection is estab- Serial IDs
rect con- lished, a confirmation dialog box is displayed.
nections
Prevention | Operation authority veri- | You can set any of five levels of operation authority 8-3-1 Operation
of incor- fication (Administrator, Designer, Maintainer, Operator, and Authority Verification
rect opera- Observer) for a Sysmac Studio project file, NJ/NX-series
tion CPU Unit or NY-series Industrial PC to restrict the opera-
tions that can be performed according to the operation
authority of the user.
Write protection of the You can prevent the Sysmac Studio from overwriting data | 8-3-3 Write Protection
CPU Unit in the CPU Unit. of the CPU Unit
Prevention | Authentication of user You can ensure that a user program cannot be operated | 8-3-2 Authentication
of the theft | program execution IDs | on another CPU Unit even if copied. of User Program Exe-
of assets cution IDs

User program transfer
with no restoration infor-
mation

The program source code is not transferred. If this option
is selected, programs are not displayed even if uploaded
from another computer. However, variables and settings

are transferred even if this option is selected.

7-5-1 Transfer-
ring/Comparing Data
to/from the Controller

Password protection for
project files

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

3-3-9 Password Pro-
tection for Project
Files

Data protection

You can set passwords for individual POUs (programs,
functions, and function block definitions) to prohibit dis-
playing, changing, and copying them.

8-3-4 Data Protection
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3 System Design

3-7-11 Customizing Function

Item Function Page
Option settings You can change the color theme, display of each program | 8-23 Sysmac Studio
editor, and program check method as required. Option Settings
Shortcut key allocation You can change the shortcut keys allocated for the main | A-5-7 Changing Short-
menu and context menus of the ladder editor. cut Keys

3-7-12 Window Operation

Item Description Page
Docking You can dock and undock configuration tab pages, pro- 3-4-5 Changing the
gram editors, Watch Tab Pages, Cross Reference Tab Display Location of

Page, and other window parts to/from the main Sysmac Window Parts
Studio window.

3-7-13 Online Help

Item Description Page
Sysmac Studio help system You can access Sysmac Studio operating procedures. A-4 Online Help
Instructions reference Information is provided on how to use the instructions that
are supported by the NJ/NX-series CPU Unit or NY-series
Industrial PC.

System-defined Variable Reference You can display a list of descriptions of the system-
defined variables that you can use on the Sysmac Studio.

Keyboard mapping reference You can display a list of convenient shortcut keys that you
can use on the Sysmac Studio.

Manual download You can access manual download page of the web site A-12 Downloading
from the Sysmac Studio and download the latest related | Manuals
manuals.
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3-7-14 OPC UA Functions

Item Description Reference
Setting Parameters - Refer to the NJ-series
OPC UA Settings Settings for OPC UA. CPU Unit OPC UA User’s
OPC UA Server Set- Settings for OPC UA Server operation set Manual'(Cat. No. W58,8)
tings from the OPC UA Server Settings tab. for details on the function.
Settings and display Displays Server Certificate and allows uses
for Certificate to manipulate it.

Also displays Client and Issuer Authentica-
tion of Certificate List and Revocation List ,
and allows users to manipulate them.

Security Settings Sets up user name or password to authenti-
cate, prohibits or permits anonymous login,
sets security policy to permit as a server and
transfers the settings to the CPU Unit.

suopjesadQ pue sbuipag oipn}g osewsAg /-¢

Programming function -

and make the system power down safely.
Instruction name: OPCUA_Shutdown
Monitoring information -

Creation of variables for OPC UA Creates variables to be used for OPC UA w
communications communications. :
Publishing of global To publish global variables to the OPC UA »

variables to OPC UA | communications, the Network Publish attri- %

communications bute of the variables is set to Publish Only, 2

Input, or Output. ﬁ

Shutdown instruction Requests termination of OPC UA Server §

Server Status Displays the operating status of the OPC UA
Server and terminates (shutdown) the OPC
UA Server.

Operation Log Window Displays the list of operation logs and allows

users to manipulate them.
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3-7-15 Function Specifications of DB Connection Function

Item

Description

Reference

Setting parameters

DBMS settings

The database to connect is selected.

Run mode setting of the DB connection
service

Operation Mode is selected to send SQL statements
when DB connection instructions are executed or
Test Mode is selected to not send SQL statements
when DB connection instructions are executed.

Spooling settings

You can set the service so that SQL statements are
spooled when problems occur and resent when
operation is restored.

Operation log settings

Settings are made for the execution log for execu-
tion of the DB connection service, the debug log for
execution of SQL statements for the DB connection
service, and the SQL execution failure log for SQL
execution failures.

DB connection function shutdown set-
tings

Settings are made to control operation in order to
end the DB connection service after automatically
storing the operation log files on an SD Memory
Card.

DB connection
instructions

Programming

You can use the following DB connection instruc-
tions to write the user program for controlling the
data in the database.

DB_Insert (Insert DB Record), DB_Select (Retrieve

DB Record), DB_Update (Update DB Record), and
DB_Delete (Delete DB Record)

Monitoring information

Monitoring the DB connection service

The status of the DB connection service is moni-
tored.

Monitoring the DB connections

The status of each DB connection is monitored.

Displaying the operation logs

The contents of the execution log, debug log, and
SQL execution failure log are displayed.

Refer to the NJ/NX-
series Database Con-
nection CPU Units
User’s Manual (Cat.
No. W527) for detailed
information.

3-7-16 CNC Functions

Item

Description

Reference

Setting Parameters

CNC Setup

You can register the CNC coordinate system
and CNC motors to use with CNC instruc-
tion. You can also assign the Servo Drives to
the CNC motors and configure the CNC
motor parameters.

CNC Coord Settings

The coordinate system is added to the proj-
ect and you can assign CNC motor to the
coordinate system.

CNC Motor Settings

The CNC motor is assigned to the project
and you can configure its parameters.

sation Table

CNC Motor Compen-

The CNC Motor Compensation Table is
assigned to the project and you can set the
CNC motor compensation data.

Programming

NC Programming

You can create the NC Program by using G
Code language.

Refer to the NJ/NY-series
NC Integrated Controller
User’s Manual (Cat. No.
0030) for details on the
function.
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3-7-17 EtherNet/IP Connection Settings

3 System Design

Item

Description

Reference

EtherNet/IP Connection Settings

Functions related to tag data link (connec-
tion) settings in the EtherNet/IP network are
provided.

Setting Connec-
tions

Editing Tag Sets

You create tags and tag sets using network
variables.

Editing Target Devices

You add target devices to connect to.

Editing Connections

You select tag sets from a list and create
connections.

Adding EDS Files

You can add the types of EtherNet/IP
devices that can be set as targets.

Transferring Con-
nections

Synchronized Trans-
fer and Batch Transfer

All the connection settings in the Controller
or the project are transferred at the same
time.

Individual Transfer and
Comparison

You can transfer or compare the connection
settings of each EtherNet/IP device individu-
ally.

Monitoring Con-
nections

Status Monitor

The operating status of one or more connec-
tions is displayed. You can start or stop all
the connections at the same time.

Tag/Tag Set Monitor

The detailed operation information of tags
and tag sets, such as the presence or
absence of tags and the connection times of
tag sets, is displayed.

Ethernet Information
Monitor

The detailed operation information of Ether-
Net/IP devices, such as bandwidth usage
(pps), is displayed.

Refer to the NJ/NX-series
CPU Unit Built-in Ether-
Net/IP Port User’s Man-
ual (Cat. No. W506) or
NY-series Industrial Panel
PC / Industrial Box PC
Built-in EtherNet/IP Port
User’s Manual (Cat. No.
W563) for details on func-
tions.

3-7-18 EtherNet/IP Slave Terminal Settings

Item

Description

Reference

EtherNet/IP Slave Terminal Configuration and

Setup

You create the configuration of a Slave Ter-
minal to be connected to the EtherNet/IP

network on the Sysmac Studio and set the
NX Units that compose the Slave Terminal.

Registering the NX Units

You configure the Slave Terminal by drag-
ging the NX Units from the device list dis-
played in the Toolbox to the positions where
to mount the Units.

Setting the NX Units

You edit the I/O allocation settings, mounting
settings and Unit operation settings of the
NX Units.

Configuration

Displaying the Width of a Slave Terminal

The width of the Slave Terminal configura-
tion is displayed based on the Unit configu-
ration information.

Comparing and Merging Slave Terminal
Configuration Information

You can compare the configuration informa-
tion on the project with actual configuration
online, select the Units with different infor-
mation to correct, and merge the informa-
tion.

tion Information

Transferring the Slave Terminal Configura-

You transfer the Unit configuration informa-
tion to the Slave Terminal.

Refer to the NX-series
EtherNet/IP Coupler Units
User’s Manual (Cat. No.
W536) for function details.
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3 System Design

3-7-19 Function Specifications of Safety Control Units

Item Description Reference
Setting Parameters -—- Refer to the NX-series
Safety 1/O Settings You make a setting for safety process data com- | Safety Control Unit
munications and connection with safety 1/0 User’s Manual (Z930).

devices.

Safety Process Data
Communications Set-
tings

You select Safety 1/0O Units to perform safety
process data communications (FSoE communi-
cations) and make necessary settings.

Safety Device Allocation
Settings

You set the connection between Safety I/0
Units and safety devices.

SRA Parameter Settings

You can configure safety functions and parame-
ter settings of 1S-series Servo Drive.

EtherNet/IP Safety Connection Settings

You can register target devices of EtherNet/IP
Safety network and configure the connection
settings.

Standard 1/O Exposed Variable Set- You set whether to expose global variables of
Settings tings the Safety CPU Unit. The values of exposed
variables can be referenced from NJ/NX-series
CPU Units and NY-series Industrial PCs.
Standard Process Data | You set the devices and ports of the Standard
Communications I/0O Units for the exposed variables of the Safety
CPU Unit.
Safety Task Settings You define the execution cycle and timing of the

safety task and programs to be executed in the
task.

Assigning Programs

You assign safety programs to execute to the
task.

I/O Map Settings

The ports of Safety I/O Units used in safety pro-
cess data communications are displayed. You
assign device variables used in safety programs
to the 1/O ports.

Export/ Import

I/O map settings can be exported to and
imported from a CSV file.
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Item

Description

Reference

Creating Safety Programs

Instruction List (Toolbox)

A hierarchy of the functions and function blocks
that you can use is displayed in the Toolbox.
You can drag the required functions and func-
tion blocks onto the FBD editor to insert it to a
safety program.

FBD Programming

You connect variables, functions, and function
blocks with connecting lines to build networks.
The FBD editor is used to enter them.

Adding FBD Networks

You create FBD networks on the FBD editor to
create algorithms.

Inserting and Deleting
Functions and Function
blocks

You insert and delete functions and function
blocks on the FBD editor.

Entry Assistance

When you enter functions, function blocks, or
parameters, each character that you enter from
the keyboard narrows the list of candidates that
is displayed for selection.

Commenting Out FBD
Networks

You can comment out each FBD network. When
a network is commented out, it is no longer exe-
cuted.

Program Pattern Copy

You can duplicate an FBD program with the
same program pattern (logic part). The variable
name of the program can be set automatically
according to the variable name generation
rules.

Converting Programs
into Function Blocks

You can convert the safety program into user-
defined function block.

Automatic Programming

A safety programs can be automatically gener-
ated from input and output signals and expected
values of the program.

Creating Variables

You create variables used in safety programs in
the global or local variable table.

User-defined Function Blocks

You create user-defined function blocks.

Help Reference

You can display the user-defined function block
help with the popup menu or shortcut key.

Export/Import

POUs can be exported and imported.

Programs

You can export/import POUs.

User-defined Function
Blocks

You can export/import user-defined function
blocks.

IEC 61131-10 XML

You can import the IEC 61131-10-compliant
XML programs, function block POUs, and global
variables.

Searching and Replacing

You can search for and replace strings in the
variable tables, programs, and function blocks
of a Safety CPU Unit.

Retrace Search

If the selected variable is used as an output in
the program, you can jump to the place where
the selected variable is used as an input. If the
selected variable is used as an input in the pro-
gram, you can jump to the place where the
selected variable is used as an output.

Deleting Unused Variables

You can delete all unused variables in a pro-
gram at once.

Variable Comment Switching

Variable comments shown in safety programs
and variable table can be collectively replaced
to other comments. You can switch the lan-
guage of comments for users in other countries.

Refer to the NX-series
Safety Control Unit
User’s Manual (Z930).
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3 System Design

Item Description Reference
Debugging - Refer to the NX-series
Monitoring Variables are monitored during safety program | Safety Control Unit
execution. You can monitor the present values | User’s Manual (Z930).

of device variables assigned to Safety 1/0 Units
and user-defined variables. The values can be
monitored on the FBD editor or Watch Tab
Page.

Changing the Present Values of Variables

You can change the present values of user-
defined variables and device variables as
required. You can do this on the FBD editor or
Watch Tab Page.

Forced Refreshing

The inputs from external devices and outputs to
external devices are refreshed with a specified
value on 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 on the FBD editor
or Watch Tab Page.

Cross References

It is possible to see in which programs and in
which place a safety program variable is used.

Offline Debugging

You can check if the control program logic
works as designed in advance using a special
debugging function for the Simulator without
connecting online with the Safety CPU Unit.

Initial Value Settings

You can set the initial values of variables when
you start execution of simulation.

Feedback Settings

You can set input status that is linked to
changes in output status when simulator is run-
ning.

Simple Automatic Test

You can check that expected values of the out-
puts to the inputs of the program are designed
as intended using the Simulator functions of the
Safety CPU Unit.

User Memory Usage Monitor

The memory usage of the safety control system
and usage of safety network such as 1/0O data
size are displayed.

Online Functional Test

This function helps you to check the safety func-
tional operation of the safety system.

You can produce output device operation rela-
tive to the input and check whether the system
operates as expected. It is possible to output
the check results.

CIP Safety Monitor

You can monitor device status of the CIP Safety
target devices, connection status to the Safety
CPU Unit, and parameter values.

Safety Safety Validation

You append the “safety-validated” information to
a safety program when you can ensure safety of
the program after you complete debugging.

Changing Operating
Mode

There are four operating modes; PROGRAM
mode, DEBUG mode (STOPPED), DEBUG
mode (RUN), and RUN mode. The RUN mode
can be selected only for the validated safety
programs.

Maintenance Generating Safety Data

Logging Settings File

Settings to use the safety data logging function
can be generated as a file.

Generating Safety Unit
Restore File

A file of safety program and settings to be trans-
ferred to the Safety CPU Unit using an SD
memory card is generated for Safety Unit
Restore function.
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Item Description Reference
Security Measures - Refer to the NX-series
Prevention of | Setting the Node Name | You set a unique name for each Safety CPU Safety Control Unit
Incorrect Con- Unit to confirm that you operate the correct User’s Manual (Z930).

nections

Safety CPU Unit.

Prevention of
Incorrect Oper-
ation

Safety Password

You can prevent unauthorized access to safety
functions of Safety CPU Units by setting a
safety password for online operations that affect
the safety functions.

Data Protection (Pro-
grams)

Prevention of
the Theft of

You can set passwords for individual programs
to prohibit displaying or changing them.

Assets Data Protection (User-

defined Function Blocks)

You can set passwords for individual user-
defined function blocks to prohibit displaying or
changing them.
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3 System Design

3-7-20 Function Specifications of NA-series Programmable Terminals

Item

Function

Reference

Parameter Settings

Device references

Devices, such as Controllers, through which
the NA-series PT can read and write infor-
mation with communications are created on
the Sysmac Studio and settings are made
for them.

Displaying internal
devices

Controllers that were created in the project
are displayed.

Registering external
devices

Devices, such as Controllers, that were not
created in the project are registered. The
communications settings of the devices to
communicate with the NA-series PT and
information, such as variables and
addresses within the devices that the NA-
series PT will read and write, are also regis-
tered.

Mapping variables

The information on the devices registered in
the device references, such as variables
and addresses, are mapped to the global
variables of the NA-series PT.

HMI settings

Settings for NA-series PT operation are
made.

Device settings

Settings, such as the startup page, default
language, layout of the USB keyboard, auto-
matic logout, screen saver, screen bright-
ness, and method to change to the System
Menu, are made.

TCP/IP settings Settings for the Ethernet port that is built-in
to the NA-series PT are made.

FTP settings Settings to communicate with FTP clients
using the Ethernet port are made.

NTP settings Settings to communicate with an NTP server

using the Ethernet port are made.

FINS settings

Settings to communicate with devices that
support FINS are made.

VNC settings

Settings to communicate with VNC clients
using the Ethernet port are made.

Print settings

Print settings are made.

Security settings

Settings, such as user registration and per-
missions to restrict NA-series PT operation
and displays, are made.

User account settings

The user names, login passwords, and per-
missions for each user to operate the NA-
series PT are set.

Permission and
access level settings

The range of information that can be
accessed for different permissions are set.

Troubleshooter

Troubleshooter settings are made.

Language settings

Language settings to perform multi-lan-
guage displays on the NA-series PT are
made.

Operation log settings

Settings to take operation logs in the NA-
series PT are made.

Refer to the NA-series
Programmable Terminal
Software User’s Manual
(V118) for details on func-
tions.
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Item

Function

Reference

Creating Data and Programming

Editing pages

The pages to display on the NA-series PT
are edited.

Adding and deleting
pages

Pages are added, deleted, or copied with
the Multiview Explorer. Pages can also be
copied to other projects.

Adding and deleting
page groups

Groups to organize and manage pages on
the Multiview Explorer are added and
deleted. Pages can be added to or moved to
the groups.

Page properties set-

The page type, overlapping, background

status of each object

tings color, etc., are set in the Properties Window.

Changing the display | If using multiple languages is set in the lan-

language guage settings, the resources displayed on
the Page Editor are displayed in the lan-
guage set for each resource.

Changing the display | You can check display status changes for

lamp and other objects on the Page Editor.

Displaying object con-
figuration

The objects and groups that were added to
each page can be confirmed in a tree struc-
ture using the Page Explorer.

Adding objects

Objects, such as buttons or graphics, to dis-
play on a page are added by dragging them
from the Toolbox to the Page Editor.

Grouping objects

Settings to operate multiple objects together
as a group are made.

Aligning objects

Multiple objects are aligned.

Editing objects

Objects and groups can be copied within a
page or to another page. Objects can also
be deleted, and locations, sizes, rotations,
and position relationships with other objects
can be set. Also, labels can be edited.

Setting object entry

Entry order of Data Edit objects can be set.

order
Object property set- Properties, such as the colors and shapes of
tings objects and the mapped variables, can be

changed. Properties are displayed and
changed in the Properties Window.

Duplicating objects

You can duplicate a specified number of
objects. Offsets are set to the element num-
bers of the array set for the object.

Animation settings

Animation to modify dynamically the appear-
ance of objects are set. Animation is dis-
played and changed in the Animation
Window.

Event and action set-
tings

The events that can be set for objects and
the actions that can be executed when an
event occurs are set.

Import and export

Text, variables and conditional expressions
of some objects can be imported from or
exported to an Excel file.

Page import and
export

Pages can be imported and exported.

Refer to the NA-series
Programmable Terminal
Software User’s Manual
(V118) for details on func-
tions.
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3 System Design

Item

Function

Reference

Creating Data and Programming

Programming with Visual Basic

Subroutines are created with Visual Basic.

Language specifica-
tions

Visual Basic 2008 and .NET Compact
Framework 3.5 are supported.

Adding subroutine
groups

Groups to organize and manage global sub-
routines on the Multiview Explorer are
added or deleted. Subroutines can be added
or moved to the groups.

Editing subroutines

Subroutines are created using the Code Edi-
tor, which is optimized for Visual Basic.

Bookmarks

Bookmark can be added to any code line
and you can move between the bookmarks.

Data entry assistance

The characters that are entered from the
keyboard are used to display candidates
when entering source code.

User alarms

Settings for detection conditions and dis-
playing messages for user alarms are made.

Adding and deleting
user alarm groups

Groups to organize and manage user
alarms on the Multiview Explorer are added
or deleted. User alarms can be created in
the groups.

Registering and delet-
ing User Alarm

Settings for detection conditions for user
alarms and displaying messages or popup
pages are made for user alarm groups.

Copying user alarms

User alarms can be copied within a group or
to another group.

Event and action set-
tings

Events and the actions that are executed
when the events occur are set for the user
alarms. Displaying and changing the set-
tings for events and actions is performed in
the Events and Actions Window.

Import and export

User alarms and user-alarm text strings can
be imported from or exported to an Excel
file.

User-defined event
settings

Controller events

Settings for pages that can be changed from
user-defined events' display in Trouble-
shooter

Data logging

Data logging is set to log specified data in
the NA-series PT at the specified times.

Adding and deleting
data sets

Data sets are added to perform data logging.

Log condition setting

Conditions to perform data logging and tar-
get global variables are set for the data sets.

Broken-line graph

Settings for the data that is displayed in a
broken-line graph.

Adding and deleting
data groups

Data groups for which a broken-line graph is
drawn are added and deleted.

Log condition setting

Conditions to display a broken-line graph
and target global variables are set for data
groups.

Refer to the NA-series
Programmable Terminal
Software User’s Manual
(V118) for details on func-
tions.
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Item

Function

Reference

Creating Data and Programming

Recipes

Data groups that are retained in the NA-
series PT and can be switched for user
requests are set.

Adding and deleting
templates

Data storage locations, value ranges, and
data names are added or deleted.

Recipe data settings

The actual data is set for each recipe.

Keypad customization

Keypads can be customized.

Global events

The events that are detected on any page
and the actions that are executed when the
events occur are set.

Resource management

All of the character strings and graphics that
are displayed on pages are managed. Also,
registered resources can be indirectly
accessed.

Registering and delet-
ing general character
strings

The character strings that are displayed on
pages are registered and deleted, except for
character stings used for user alarms.

Registering and delet-
ing character strings
for user alarms

The character strings used for user alarms
are added or deleted.

Registering and delet-
ing document files

Document files that are displayed with the
Document Viewer are set or deleted.

Registering and delet-
ing image files

Image files that are displayed for objects are
set or deleted.

Registering and delet-

Movie files that are displayed for Media

ing movies Player objects are set or deleted.
Importing and export- | The general character strings and alarm
ing character strings can be imported and

exported using Excel files.

Exporting Image files

The registered image files can be exported.

Scaling

Values of variables and objects are con-
verted by a specified scaling factor set for
them.

Searching and replacing

You can search all strings in a project to find
and replace a specified string.

Cross reference

Where a specified program element (vari-
able, data type, page, or resource) is used in
a project can be checked with a list.

You can access the use locations of the ele-
ment from the list.

Building

The project is converted into a format that
can be executed in the NA-series PT.

Refer to the NA-series
Programmable Terminal
Software User’s Manual
(V118) for details on func-
tions.
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Item

Function

Reference

Reusability

IAGs (intelligent application gadgets)

Multiple objects and subroutines are com-
bined to create a reusable object.

Creating IAGs

An IAG that consists of multiple objects and
subroutines is created as a functional unit in
an |AG project.

Creating IAG collec-
tion files

A created IAG is built and saved as a mod-
ule that can be distributed and reused.

Creating user-defined
events

You can create user-defined events that can
be used in an IAG.

Using IAGs

IAG collection files are imported using the
IAG Collection Manager. The imported IAGs
are displayed in the Toolbox and can be
used in the same way as other objects.

Custom objects

The selected objects are registered in a
reusable format in the Toolbox.

Registering custom
objects

Objects or grouped objects are dragged to
the Toolbox to register them.

Using custom objects

Custom objects are displayed on a page by
dragging them from the Toolbox to the Page
Editor.

File Operations

Import/Export

The data in the NA-series PT can be
exported and saved as a file and the data
can be imported from the file to a project.

Synchronization

The data in the NA-series PT that is online is
compared with the data in the Sysmac Stu-
dio. You can check the differences and then
transfer the data after specifying the transfer
direction.

Transferring files via
storage media

The data in a storage media in the computer
is compared with the data in the Sysmac
Studio. You can check the differences and
then transfer the data to the storage media.
You can use the System Menu to transfer a
saved project file to the NA-series PT.

Clearing all memory

All of the data except for the clock informa-
tion is deleted from the NA-series PT.

Simulation

Executing simulations

A project file on the computer is virtually
executed to debug it.

Setting and clearing
breakpoints

Breakpoints can be set at the specified posi-
tions in a subroutine.

Synchronized simula-
tion with Controller
Simulator

Sequence control and NA-series PT opera-
tion, such as displaying pages and subrou-
tine operation, is simulated together to
debug the application in the NA-series PT.

Monitoring Information

Setting clock informa-
tion

The clock information in the NA-series PT
can be checked and set.

Refer to the NA-series
Programmable Terminal
Software User’s Manual
(V118) for details on func-
tions.
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Item

Function

Reference

Communications

Going online with NA-

The computer can be placed online with the

Refer to the NA-series

series PT

NA-series PT. However, information in the
NA-series PT, such as the values of vari-
ables, cannot be read.

Upgrading system pro-

When the Sysmac Studio is online with the | tions.

gram NA-series PT, the system program in the
NA-series PT can be upgraded as required.
Print Printing Settings of each project can be printed out.
Security Preventing malfunc- If the name or serial ID of the project and the

tions

NA-series PT are different when the Sysmac
Studio goes online, a confirmation dialog
box is displayed.

operation

Preventing incorrect

You can prevent data in the NA-series PT
from being overwritten from the Sysmac Stu-
dio.

Programmable Terminal
Software User’s Manual
(V118) for details on func-

3-7-21 Vision Sensor Functions

® FQ-M-series Vision Sensors

Item Description Reference
Setting Parameters - Refer to the FQ-
Main editing | Basic Settings The basic information on the Sensor is displayed and M—sengg Special-
set. ized Vision Sensor
for Positioning
Sensor connection | You can change the connection status between the User’s Manual
computer and Sensor, and set the conditions for com- | (cat. No. 2314)
munications. for detailed
Online Sensor con- | Various controls are performed for the online Sensor descriptions of the
trols (e.g., changing the mode, transferring data, and starting | functions.
monitoring).
Sensor error history | You can display or clear the error history of the online
Sensor.
Tools You can restart the Sensor, initialize the Sensor, update
the firmware of the Sensor, read Sensor data, save Sen-
sor data, print the Sensor parameters, and display help.
Editing Setting imaging con- | You can adjust the imaging conditions.
scene data ditions

Specifying calibra-
tion patterns

You can select a registered calibration pattern.

Registering inspec-
tion items

You can register the inspection items to use in the mea-
surements. You can select from the following inspection
items: Edge Position, Search, Labeling, and Shape
Search.

Setting calculations

You can set basic arithmetic operations and function
operations using inspection item judgment results and
measurement data.

Setting the items to
log

You can make the settings for logging, such as setting
the measurement results of inspection items and calcu-
lation results.

Setting output data

You can set the data to output to external devices.

Settings for opera-
tion

You can change the mode of the Sensor or start moni-
toring of measurement results.

Sysmac Studio Version 1 Operation Manual (W504)

3-83

suopjesadQ pue sbuipag oipn}g osewsAg /-¢

SuoIoUN4 I0SUSS UOISIA 1 Z2-/-€




3 System Design

Item

Description

Reference

Setting Parameters

Editing sys-
tem data

Setting trigger condi-
tions

You can set the trigger types and timing for imaging.

Setting I/O

You can make settings for the output terminals. You can
check the condition of 1/0O wiring for the online Sensor.

Setting the encoder

You can make settings for the encoder, such as the
common encoder settings, ring counter settings, and
encoder trigger settings.

Setting Ethernet
communications

You can make settings for Ethernet communications.
You can select any of the following for data I/O: no-pro-
tocol data, PLC link data, and programmable no-proto-
col data.

Setting EtherCAT
communications

You can make settings for EtherCAT communications.
Set the communications settings to match those of the
EtherCAT master.

Setting logging con-
ditions

You can set the conditions to log data to the internal
memory of the Sensor.

Sensor settings

You can set the startup scene control function, pass-
word setting function, and judgment condition adjust-
ment function.

Setting calibration scene data

You can calculate, check, and edit the calibration
parameters. Both general-purpose calibration and cali-
bration for conveyor tracking are provided.

Debugging

Offline debugging of
Sensor operation

Measurement operation is simulated offline (i.e., without
a connection to a Sensor). Image data is prepared in an
external file, measurements are preformed according to
conditions that are set offline, and the results are dis-
played.

Offline debugging of
Sensor control pro-
grams and Sensor
operation

The linked operation of the sequence controls in the
NJ/NX/NY-series Controller and the FQ-M Sensor oper-
ation is simulated for an EtherCAT system. This enables
offline debugging of processing for measurements and
outputting results when measurement triggers and other
control signals are input to the Sensor.

Refer to the FQ-
M-series Special-
ized Vision Sensor
for Positioning
User’s Manual
(Cat. No. Z314)
for detailed
descriptions of the
functions.

Note Not supported by the Sysmac Studio (64 bit).
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® FH-series Vision Sensors

Item

Description

Reference

Setting Parameters

Main editing

Sensor information

The basic information on the Sensor is displayed and

tomize tool

set.

Online You can change the connection status between the com-
puter and Sensor and use various controls (e.g., restart-
ing and initializing a Sensor).

Line editing | Monitor Tab Page You can monitor Sensor measurement images and
detailed results from processing units.

Scene Maintenance | You can edit, manage, and save scenes and scene

Tab Page groups.

Editing Editing the flow You can combine the required processing units to create
scene data a processing flow.

Editing processing You can edit processing units.

units

Editing sys- | Camera settings You can check Camera connection status, Camera
tem data image capture timing, and baud rates.

Controller settings You can set up the Sensor’s system environment.

Parallel I/O settings | You can make settings for output terminals.

RS-232C/422 set- You can make settings for RS-232C/422 communica-

tings tions.

Ethernet communi- | You can make settings for Ethernet communications.

cations settings

EtherNet/IP settings | You can make settings for EtherNet/IP communications.

EtherCAT communi- | You can make settings for EtherCAT communications.

cations settings

PROFINET Commu- | You can make settings for PROFINET communications.

nication Settings

Encoder settings You can make settings for an encoder.

Tools I/O command cus- You can set your own communications commands.

File saving tool

You can copy or transfer files that are in Sensor memory.

Calibration support
tool

You can check the calibration information.

User data tool

You can edit user data that is shared in the Sensor.

Security setting tool

You can edit the security settings of the sensor.

Scene group save
destination setting
tool

You can set the destination to save the scene group
data.

Image file save tool

You can save the logging images and image files stored
in the sensor memory.

Registered image
management tool

You can save the images used for model registration
and reference registration as registered images.

Reference position
update tool

You can edit all reference positions of more than one
processing unit.

Scene group data
conversion tool

You can create the scene group data with more than 128
scenes.

Scene control macro
tool

You can make a setting for complementing and expand-
ing the measurement flow and scene control.

Conveyor calibra-
tion wizard tool

You can calibrate cameras, conveyors, and robots in a
conveyor tracking application.

Refer to the Vision
System FH/FHV
Series Operation
Manual for Sys-
mac Studio (Cat.
No. Z343) for
details.
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3 System Design

Reference

Item Description
Tools Calibration plate You can print out calibration patterns that are used in the
print tool Conveyor Calibration Wizard.

Conveyor pan- You can display a panoramic image in a conveyor track-

orama display tool ing application.

Variable Assign- Shows a list of system and scene variable assignments

ment List registered to FH/FHV Vision Sensors.

Quick Access Set- Defines identifier name, absolute path, and display

ting Tool name for Quick Access.

Quick Access settings allows you to select Quick Access
when specifying a file or folder path.
Settings according to different environments enable path
settings without considering environment-dependent
drive configuration.

Debugging Offline debugging of | Measurement operation is simulated offline (i.e., without

Sensor operation a connection to a Sensor). Image data is prepared in an
external file, measurements are preformed according to
conditions that are set offline, and the results are dis-
played.

Offline Debugging of | The linked operation of the sequence controls in the

Sensor Control Pro- | NJ/NX/NY-series Controller and the FH Sensor opera-

gram and Sensor tion is simulated for an EtherCAT system.

Operation You can debug a series of operations offline to perform
the measurement and other processing and output the
results when a control signal such as measurement trig-
ger is input to the Sensor.

Security Preventing incorrect | You can prevent unauthorized access by setting an

operation

account password for online operations.

Refer to the Vision
System FH/FHV
Series Operation
Manual for Sys-
mac Studio (Cat.
No. Z343) for
details.
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® FHV-series Vision Sensors

3 System Design

Item

Description

Reference

Setting Parameters

Main Edit

Sensor Information

The basic information on the Sensor is dis-
played and set.

Online

You can change the connection status
between the computer and Sensor and use
various controls (e.g., restarting and initializ-
ing a Sensor).

Line Edit

Operation View

You can monitor Sensor measurement
images and detailed results from processing
units.

Scene Maintenance
View

You can edit, manage, and save scenes and
scene groups.

Scene Data Edit

Flow Edit

You can combine the required processing
units to create a processing flow.

Process Unit Edit

You can edit processing units.

Sensor System

Camera Settings

You can check Camera connection status,

Data Edit Camera image capture timing, and baud
rates.
Controller Settings You can set up the Sensor’s system environ-
ment.
Parallel I/O Settings You can make settings for output terminals.
RS-232C/422 Settings | You can make settings for RS-232C/422
communications.
Ethernet Communica- | You can make settings for Ethernet commu-
tion Settings nications.
EtherNet/IP Communi- | You can make settings for EtherNet/IP com-
cation Settings munications.
EtherCAT Communi- You can make settings for EtherCAT com-
cation Settings munications.
PROFINET Communi- | You can make settings for PROFINET com-
cation Settings munications.
Encoder Settings You can make settings for an encoder.
Tools File Saving Tool You can copy or transfer files that are in

Sensor memory.

Calibration Support
Tool

You can check the calibration information.

Security Setting Tool

You can edit the security settings of the sen-
sor.

Registered Image
Management Tool

You can save the images used for model
registration and reference registration as
registered images.

Scene Group Data
Conversion Tool

You can create the scene group data with
more than 128 scenes.

Variable Assignment
List

Shows a list of system and scene variable
assignments registered to FH/FHV Vision
Sensors.

Refer to the Vision System
FH/FHV Series Operation
Manual for Sysmac Stu-
dio (Cat. No. Z343) for
details.
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3 System Design

Item Description Reference
Debugging Offline Debugging of Measurement operation is simulated offline | Refer to the Vision System
Sensor Operation (i.e., without a connection to a Sensor). FH/FHV Series Operation
Image data is prepared in an external file, Manual for Sysmac Stu-
measurements are preformed according to | dio (Cat. No. Z343) for
conditions that are set offline, and the details.

results are displayed.

Offline Debugging of | The linked operation of the sequence con-
Sensor Control Pro- trols in the NJ/NX-series CPU Unit or NY-

gram and Sensor series Industrial PC and the FHV Sensor
Operation operation is simulated for an EtherCAT sys-
tem.

You can debug a series of operations offline
to perform the measurement and other pro-
cessing and output the results when a con-
trol signal such as measurement trigger is
input to the Sensor.

Security Prevention of Incor- You can prevent unauthorized access by
rect Operation setting an account password for online oper-
ations.
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3-7-22 Displacement Sensor Functions

3 System Design

Item Description Reference
Setting Parameters Refer to the ZW-series
Main editing Basic Settings The basic information on the Sensor is dis- | Confocal Fiber Type Dis-

played and set.

Sensor connection

You can change the connection status
between the computer and Sensor, and set
the conditions for communications.

Online Sensor controls

You can perform various controls for the
Sensor online (e.g., changing the mode,
controlling internal logging, and monitoring).

Tools

You can restart the Sensor, initialize the
Sensor, update the firmware of the Sensor,
recover ROM data, print the Sensor parame-
ters, and display help.

Editing bank data

Setting sensing condi-
tions

You can adjust the light reception conditions
for each measurement region.

Setting task conditions

You can select the measurement items to
use in measurements. You can select from
the height, thickness, or calculations.

The following are set for the measurement
items: scaling, filters, holding, zero-reset-
ting, and judgement conditions.

Setting 1/O conditions

You can set parameters for outputting judge-
ments and analog values to external
devices.

Editing system
data

Sensor settings

You can set the following: ZW Sensor Con-
troller’s key lock, number of displayed digits
below the decimal point, the bank mode, the
analog output mode, and timing/reset key
inputs.

Setting Ethernet com-

You can set Ethernet communications and

munications field bus parameters.
Setting RS-232C com- | You can make settings for RS-232C commu-
munications nications.

Data output settings

You can set serial output parameters for
holding values.

Monitoring Sensor monitoring You can monitor the light-detection status
and the measurement results of the sensor.
Trend monitoring You can log and monitor the measurement
results that meet the specific conditions of
the sensor.
Debugging Offline debugging of The linked operation of the sequence con-

Sensor control pro-
grams and Sensor
operation

trols in the NJ/NX/NY-series Controller and
the ZW Sensor operation is simulated for an
EtherCAT system.

This allows you to simulate the operation of
signals when timing signals and other con-
trol signals are input to the Sensor to debug
the control logic offline.

placement Sensor User’s
Manual (Cat. No. Z332)
for detailed descriptions of
the functions.
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3 System Design

3-7-23 Team Development Option

Item

Description

Reference

Project version control function

You can control a project version in concert
with the version control system (Git™).

History manage-
ment

Showing the project
log

You can see the change history of project
data in a branch, local repository, and
remote repository.

Comparing projects

You can compare specific revisions from the
project change history.

Reverting a project

You can restore a project to any revision.

Multiple-person
development

Developing a program
concurrently

You can develop controller programs per
POU concurrently. The changes of concur-
rent development are merged automatically.

Derivative develop-
ment

Creating a branch

You can create and edit data derived from a
master project.

Merging

Changes in a branch are automatically
reflected in the master data.

Refer to the Sysmac Stu-
dio Project Version Con-
trol Function Operation
Manual (Cat. No. W589)
for details on the function.

3-7-24 3D Simulation Function
The function is supported by the Sysmac Studio (64 bit) only.

Item

Description

Reference

3D Simulation

This function enables to check the follow-
ings visually on a PC: behaviors of the
equipment controlled by NJ/NX/NY Control-
lers and conveyance of parts to be pro-
cessed or assembled.

Adding 3D object

3D CAD Data Adds 3D CAD data.
Cylinder Adds a cylinder.
Box Adds a box.

Mechanical Compo-
nent™1

Adds a mechanical component controlled by
I/O or motion axis.

Virtual Part Detection
Sensor

Adds a virtual sensor to detect a part posi-
tion.

Shape Script

Adding a program

Adds a program to replicate the part behav-
ior on a 3D simulation.

Programming

Edit a program with Shape Script Editor.

Automatic generation
of a virtual output pro-
gram for a limit switch

Automatically generate the Shape Script to
replicate the behavior of a limit switch in a
specific mechanism.

Automatic program
generation for Part
Detection Sensor

Automatically generate the Shape Script to
replicate the behavior of Part Detection Sen-
sor detecting a virtual part.

Execution

Executes Shape Script

Executing 3D Sim-
ulation

Execution™

Executes 3D Simulation

Collision detection

Detects a contact between 3D objects (e.qg.
equipment components, part) during opera-
tion.

Refer to the Sysmac Stu-
dio 3D Simulation Func-
tion Operation Manual
(Cat. No. W618) for details
on the function.

*1 3D Simulation Option is required to operate the mechanical components in a 3D simulation.
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3-7-25 Robot Function
The function is supported by the Sysmac Studio (64 bit) only.

3 System Design

Item

Description

Reference

Robot

Parameter Settings

EtherCAT Settings

You can register an Omron robot as an Eth-
erCAT node.

Robot Common Set-
tings

You can assign I/O that controlled with V+
program written in a robot control language.

Robot Basic Settings

You can assign robot numbers to robots.

Controller Settings

You can configure common settings for
robot controllers.

Save Configuration

You can configure the setting to save V+
programs, V+ variables, and task settings at
startup to the Controller's non-volatile mem-
ory (SD memory card).

Monitor Window

You can issue a control command directly to
a robot system.

Robot Settings

You can configure settings for each robot.

Programming

V+ Program Editor

You can register, edit, and debug V+ pro-
grams.

V+ Variables

You can register and edit V+ variables.

Search/Replace

Search/replace in V+ program.

Communication

Online Connection

You can establish an online connection
between PC and Controller.

Synchronization

You can compare data in the PC (project
file) with that in the online-connected Robot
Integrated CPU Unit to see differences in a
list. Also, you can transfer the specified data
all at once, together with Robot Controller
Common Settings and V+ programs.

Transfer All

You can transfer data between the online-
connected Robot Integrated CPU Unit and
PC. The data to be transferred is the same
as that of Synchronization. Unlike Synchro-
nization, data is transferred to the specified

direction without showing comparison result.

Robot Controller Common Settings and V+
programs are also transferred at the same
time.

V+ Program Synchro-
nization

You can compare V+ programs and V+ vari-
ables in the PC (project file) with those in the
online-connected Robot Integrated CPU
Unit, and differences are shown in a list. You
can specify data to transfer at once.

Push to V+ Memory

You can transfer all V+ programs and V+
variables in the PC (project file) and online-
connected Robot Integrated CPU Unit from
PC to Controller at the same time.

Pull from V+ Memory

You can transfer all V+ programs and V+
variables in the PC (project file) and online-
connected Robot Integrated CPU Unit from
Controller to PC at the same time.

Refer to the Sysmac Stu-
dio Robot Integrated Sys-
tem Building Function with
Robot Integrated CPU
Unit Operation Manual
(Cat. No. W595) for details
on the function.
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3 System Design

Reference

Item Description
Robot -—
Project Manage- Open in Emulation Select this option before opening the project
ment Mode to configure Robot Control Function Module,
edit V+ program and do offline debugging.
Enable Emulation You can enable the emulation mode and re-
Mode open the project.
Disable Emulation You can disable the emulation mode and re-
Mode open the project.
Print You can print V+ programs, V+ variables,
robot settings, and others.
Application Sample You can create a sample of Pack manager
or Robot Vision Manager as a project of
Application Manager device, based on a
robot configuration crated by EtherCAT Edi-
tor.
Debugging 3D Visualizer You can check or change the robot’s posi-

tion. During a simulation, you can check
movements of the robot.

Task Status Control

This user interface enables an online con-
nection to Robot Control Function Module,
robot’'s power state control, monitor speed
setting, and activation of other debugging
functions.

Task Manager

You can allocate V+ program to a task man-
aged by Robot Control Function Module to
control execution of the program.

10 Watcher

You can monitor robot’s digital I/O in a list.

Virtual Front Panel

You can monitor robot’'s mode, power state,
and emergency stop button state. This func-
tion is available in the emulation mode.

V+ Jog Control

You can determine a position of the selected
robot checking the 3D Visualizer. Position of
the robot’s tip is to be registered to a loca-
tion variable.

Information Moni-
toring

Troubleshoot-
ing/Event Log

You can check errors in the Controller,
instruct countermeasures, clear errors, or
confirm it.

System Monitor

You can monitor robot’s parameters in real
time.

eV+ Log

You can display processing history of Robot
Control Function Modules.

Maintenance

Hardware Diagnostics

You can check robot’s motor status.

Data Collection

You can display or save the robot system
data.

Motor Tuning

You can send a square wave signal posi-
tioning command to the specified motor to
monitor its response.

Security

Robot System Opera-
tion Authentication

This function prevents illegal changes in
Robot Control Function Module settings or
V+ program editing both online and offline.

Customization

V+ Program

You can define headers generated when
creating a new V+ program, configure intelli-
cences, etc.

Refer to the Sysmac Stu-
dio Robot Integrated Sys-
tem Building Function with
Robot Integrated CPU
Unit Operation Manual
(Cat. No. W595) for details
on the function.
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3-7-26 Application Manager Function
The function is supported by the Sysmac Studio (64 bit) only.

3 System Design

Item Description Reference
Application Manager - Refer to the Sysmac Stu-
Setting IP Address You can set Application Controller’s IP dio Robot Integrated Sys-
address. tem Building Function with
Port Number You can set the port numbers of Application | /PC Application Controller
Manager running on the Application Control- | OP€ration Manual (Cat.
ler. No. W621) for details on
Add 3D Object 3D CAD Data You can add 3D CAD data. the function.
Cylinder You can add cylinders.
Box You can add boxes.

Mechanical Compo-
nent™1

You can add mechanical components con-
trolled by 1/0O or motion axes.

Virtual Part Detection
Sensor

You can add virtual sensors that detect posi-
tion of the part.

Robot Vision Man-
ager

Belt Latch Calibration

You can calibrate the positional relation
between the robot and latch.

Belt Calibration

You can calibrate the positional relation
between the robot and conveyor belt.

Camera Calibration

You can calibrate the positional relation
between the robot and camera.

Gripper Offset Table

You can define where on the part the robot
can pick it and flange-centered relationship
among pick spot, part model, and robot.

Vision Sequence

You can display the order and dependency
of vision tools to be executed.

Overlap Tool

This function makes the part moving on the
conveyor belt processed only once, even if it
appears in multiple images.

Communication Tool

You can configure settings for sending
results of image sensing associated with the
belt to the Controller's queue to make the
robot process them.

Camera Settings

Virtual Camera

You can set a virtual camera that vision
tools reference. During simulation, the emu-
lation camera is used, but in the real
machine, it switches to the Basler camera.

Emulation Camera

You can emulate saved images as if taken
by a camera.

Basler Camera

You can configure settings to use the Basler
camera.

Sentech Camera

You can configure settings to use the Sen-
tech camera.

Custom Device

Using C# programs, you can acquire images
from any camera device or external vision
system.

Sysmac Studio Version 1 Operation Manual (W504)
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3 System Design

Item Description Reference
Application Manager -—- Refer to the Sysmac Stu-
Configuration Controller Connection | You can connect Application Manager run- | dio Robot Integrated Sys-
Startup ning on the Application Controller to the tem Building Function with
Robot Integrated CPU Unit and configure IPC Application Controller
settings to instruct controls, at a startup of | Operation Manual (Cat.
App"cation Manager_ No. W621) for details on
Data Mapper Function that allows changes in the state of | the function.
robot 1/0O or other to be assigned to other
robot 1/O or other process state changes.
Note You can create text documents.
OPC Container You can set an OPC container to communi-
cate data with an external PC.
Program System You can specify C# program which run auto-
Startup matically when an Application Manager proj-
ect running on the Application Controller is
opened.
Recipe Manager This function enables batch management of
initial values of V+ variables, vision tools,
cameras, and others, according to the
objects handled by equipment.
Recipe Manager Script | You can manage recipes with C# script.
Feeders AnyFeeder You can configure settings to use Any-
Feeder.
10 Feeder You can configure settings to use a general
feeder.
Process Part Buffer You can set a location where the part is tem-
porarily stored if the target cannot be used
to accept the part.
Part Target You can configure settings of a part that the
robot places, which handled in Process
Manager.
Part You can configure settings of a part that the
robot picks, which handled in Process Man-
ager.
Belt You can configure a conveyor belt.
Process Manager You can manage allocations and control
queuing of multiple controllers, robots, con-
veyors, parts, and targets.
Allocation Script You can create Custom Part Allocation Pro-
gram used in Process Manager with C#.
Pallet It is the base object to pick and place multi-
ple parts.
Vision Refinement With this function, you can configure posi-
Station tion of upward-facing camera in order to
adjust orientations of the part and gripper.
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Item Description Reference
Application Manager -—- Refer to the Sysmac Stu-
Vision Finder This function creates a vectorized depiction | dio Robot Integrated Sys-
of an object or object function and usually | tem Building Function with
returns a result by coordinate. IPC Application Controller
Inspection By identifying pixel information, you can Operation Manual (.Cat.
check the various aspects of the detected | NO- W621) for details on
objects or features, such as color deviations, | the function.
defects, and product density.
Reader You can acquire character string data from
characters in code or image.
Calculation You can create new entity in an image
based on user-defined or existing entities.
Image Process This function provides helpful operations
and features to analyze and process
images.
Custom You can directly control processing methods
for images and tools.
Programs C# Program You can reference and compute the data
handled by Application Manager with C#
program to create an application.
Variables You can define a variable in the Variables

section in Multiview Explorer when you need
a variable shared with multiple C# pro-
grams.

Search/Replace

Search/replace in C# program.

Communication Online Connection

You can establish an online connection
between PC and Application Manager on
the Application Controller.

Synchronization

You can compare data in the PC (project
file) with that in the online-connected Appli-
cation Manager to see differences in a list.
Also, you can transfer the specified data all
at once.

Open in Emulation
Mode

Project Manage-
ment

Select this option before opening the project
to configure Application Manager, Robot
Control Function Module, edit V+ program
and do offline debugging.

Enable Emulation
Mode

You can enable the emulation mode and re-
open the project.

Disable Emulation
Mode

You can disable the emulation mode and re-
open the project.

Print

You can print settings of Application Man-
ager and programs.

Sysmac Studio Version 1 Operation Manual (W504)

3-95

suopjesadQ pue sbuipag oipn}g osewsAg /-¢

uonoun4 Jebeuepy uoneolddy 9z-/-¢




3 System Design

Item Description Reference
Application Manager -—- Refer to the Sysmac Stu-
Debugging 3D Visualizer You can check or change position of the dio Robot Integrated Sys-

robot, belt, or other objects. During a simula- | tem Building Function with

tion, you can check movements of the robot | /PC Application Controller
and parts. Operation Manual (Cat.

No. W621) for details on
the function.

Task Status Control You can monitor and control Process man-
ager of Application Manager and execution
of C# program. This user interface enables
an online connection to Robot Control Func-
tion Module, robot’s power state control,
monitor speed setting, and activation of
other debugging functions.

Task Manager You can allocate V+ program to a task man-
aged by Robot Control Function Module to
control execution of the program.

10 Watcher You can monitor robot’s digital I/O in a list.

Virtual Front Panel You can monitor robot’'s mode, power state,
and emergency stop button state. This func-
tion is available in the emulation mode.

V+ Jog Control You can determine a position of the selected
robot checking the 3D Visualizer. Position of
the robot’s tip is to be registered to a loca-
tion variable.

Information Moni- | System Monitor You can monitor Process Manager of Appli-
toring cation Manager, execution status of C# pro-
gram, and robot’s parameters in real time.
Security Robot System Opera- | This function prevents illegal changes in
tion Authentication Application Manager Settings both online
and offline.

*1 3D Simulation Option is required to operate mechanical components during 3D simulation.
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Programming
]

This section describes how to create programs with the Sysmac Studio.

4-1 Variable Registration ............. .. ... . i 4-3
4-1-1 Creating Global Variables . ........ .. ... . . . . . 4-4
4-1-2  Creating Device Variables . ....... ... ... . .. . . . 4-10
4-1-3 Creating Local Variables . ......... ... ... ... .. . .. . . . . 4-21
4-1-4 Creating Axis Variables . .......... ... ... ... . . . . . 4-25
4-1-5  Creating Axes Group Variables .. ....... ... .. ... ... ... ... . ... ..... 4-27
4-1-6  Creating Cam Data Variables .......... ... ... ... . . . i ... 4-29
4-1-7  Creating Function Block Instance Variables .. ....................... 4-31
4-1-8  System-defined Variables . ........ ... .. .. . . . . 4-32
4-1-9 Entering Variable Attributes . .. ........ ... 4-33
4-1-10 Variable Manager . . . . ... .. e 4-43
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4-2-2  Registering Programs . . ... .. 4-51
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4-4-1 Data for Which You Can Use Namespaces . ......................... 4-68
4-4-2  Setting Namespaces ... ...t 4-68
4-4-3  Using Namespaces . .. ... ...ttt 4-71

4-5 Programming ... .........iiiiiiiii it i 4-74
4-5-1 Programming Ladder Diagrams . . . .. ... .. 4-74
4-5-2  Programming Structured Text . ............ .. ... ... . .. . . ... 4-129
4-5-3  Comparison before Pasting Dependents ... ........................ 4-140

4-6 SearchingandReplacing .......... ... iiiiiiiiiiiiiiinnen, 4-142
4-6-1 Scope of Searchingand Replacing ............................... 4-142
4-6-2 SearchandReplacePane ... ........ ... ... ... ... . .. ... 4-142
4-6-3 ltemsto Set . ... . 4-143
4-6-4  SearChing . . ... ... .o 4-146
4-6-5 Replacing . . . .o 4-147
4-6-6  Searching All . ... ... . 4-148
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4-1 Variable Registration

» Variable Registration

You can create variables to hold the data that is used in the control algorithms in the NJ/NX/NY-series
Controller. You can define the following types of variables.

Variable type

Description

Global variables

You can read and write global variables from any POU (program, function,
or function block). You declare global variables in the global variable table.
You use global variables to interface different POUs. You can read and
write a global variable from any POU that is executed on the CPU Unit
where the global variable was declared. However, a POU that runs on
another CPU Unit cannot access these variables. Device variables that
are automatically generated from the Unit configuration and slave configu-
ration are automatically registered as global variables. The Axis Variables
and Axes Group Variables that are automatically generated from the axes
and axes groups are also automatically registered as global variables.

uonessiBay o|qelie |-y

Device variables

A device variable is used to access data in a device (i.e., slave or Unit).
The data is accessed through logical interface ports that are called I/O
ports. You assign device variables to the I/O ports that are automatically
created when you create the EtherCAT slave configuration information or
the Unit configuration information in the 1/0 Map of the Sysmac Studio.

Local variables

A local variable can be used only within one POU. A local variable is
declared in the local variable table for the POU. You cannot access the
values of local variables from outside of the POU. Even if you declare a
local variable with the same name in a different POU, those variables do
not share the same memory space.

Axis Variables

Axis Variables are system-defined variables. They are structures that pro-
vide information on axes (such as physical quantities, status, and error
information). They are used to access EtherCAT slaves that are assigned
to an axis.

Axes Group Variables

Axes Group Variables are structures for axes groups. An axes group con-
tains multiple axes that are interpolated. Axes Group Variables are used
for interpolated motions in programs.

Cam data variables

You use these variables to access cam data. You create them in the Cam
Data Settings in the Sysmac Studio. A cam data variable is a structure
array variable that consists of phases and displacements.

Function block instance variables

Function block instance variables are names that are assigned to function
block instances so that you can manage the function block instances indi-
vidually. A function block that has a given name and can retain internal
variables is called a function block instance. Instances of function blocks
are automatically registered as local variables. Specify the instance vari-
able name when you call a function block from another POU.

Derivative variables (structures,
unions, and enumerations)

Derivative variables have user-defined data types. They group together
variables of different data types into a single variable. You can give any
name to the data type. You must specify the variable name that uses the
user-defined data type and at least one member in that variable.

System-defined variables

System-defined variables are provided in advance in an NJ/NX/NY-series
Controller. The variables and all attributes are defined by the system.
They have specific functions. System-defined variables are supplied for
each function module. You cannot change the variable names or any
other attributes.
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4-1-1 Creating Global Variables

* Creating Global Variables
You can create variables that you can access from different POUs (programs, functions, or function
blocks). The device variables that are used to access slave and Unit data, such as EtherCAT slave
and CJ-series Unit device variables, are also registered as global variables.

® Opening the Global Variable Tab Page

Double-click Global Variables under Programming - Data in the Multiview Explorer. Or, right-click
Global Variables under Programming - Data and select Edit from the menu.

» i POUs

¥ 55 Data
2 Data Types | ||
1w Global Variables Al

— >
The global variable table is displayed.

¥ Programming H
L

1

® Creating Global Variables

1 Press the Insert Key in the global variable table, or right-click in the global variable table and
select Create New from the menu.

Data Type Initial Value A Retain | Constant | Network Publish Comment

O (|

Ls1y JTETPI— 3
Exp:

2 Enter values for each item, and then press the Enter Key.

Initial Value AT Retain | Constant Network Publish Commg

O [
S | O | O [Somotpubish ]

The variable is registered. Always set the variable name and the data type. Refer to Entering
Variable Attributes on page 4-33 for information on entering values for attributes.
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® Editing Global Variables

1 Click the cell to edit for the variable.

Name Data Type Initial Value AT Retain | Constant | Netwaork Publish

25 D ’:l
R  — N R v N N N YT T

For the Data Type cell, if you press the Ctrl + Space Keys or enter the first character of the data
type, a drop-down list is displayed.

2 Change the setting, and then press the Enter Key.

The change is applied to the variable.

Name Data Type Initial Value AT Retain | Constant | Network Publish Comment

] [}
S i N Y N N T 2

uopesysibay o|qeliep |-

® Deleting Variables

1 Click the header on the row of the variable to delete to select the entire row.

Name Data Type Initial Value AT Retain | Constant | Network Publish Comment

" [ [

2 Press the Delete Key. Or, right-click a row and select Delete from the menu. To delete a global
variable together with external variables that refer to the global variable, press the Ctrl + Shift +
Delete Keys, or select Delete (including external variables) from the pop-up menu.

se|geLen [eqo|D Buneai) |-|-f

Name Data Type Initial Value A Retain | Constant | Network Publish

O [
[ Ll

Create N; "

Export comment 3
Impert comment

Cut Ctrl+X

Copy Ctri+C
‘Copy with Dependents Ctrl+Shift+C

= Ly

Delete Delete

~ludlinn external vaniables) Cir+Sk38 T c@

Undo Ctrl+Z

Select All

The variable is deleted.

If you select Delete (including external variables), all external variables that refer to the global
variable will be deleted.
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® Copying and Pasting Cells
1 Click any cell.
2 Press the Ctrl + C Keys. Or, right-click and select Copy from the menu.

3 Press the Ctrl + V Keys for the cell to which you want to paste the data. Or, right-click and select
Paste from the menu.

The copied data is pasted to the target cell.

® Copying and Pasting Variables

There are the following menus to copy variables.

e Copy: Only variables are copied.

¢ Copy with Dependents: Not only variables but also data type definitions of the variables are cop-
ied.

1 Click the header on the row of the variable to copy to select the entire row.

Initial Value A Retain | Constant | Network Publish Comment

a L

2 Press the Ctrl + C Keys. Or, right-click the row and select Copy from the menu. If you want to
copy data together with the data type definitions of variables, select Copy with Dependents.

cut s
Copy Ciri+C >y

Copy with Dependents Ctrl+ Shift+C

Delete Delete
Delete (including external variables) Ctri+Shift+Delete

Undo Cr+Z

Ctri+A

The specified variable is copied.

3 Press the Ctrl + V Keys in the destination variable table. Or, right-click and select Paste from
the menu.

Delete (including extemal variables) Ctrl+Shift+Delete
Undo Ctr+Z

Ctri+A

¢ When Copy is selected
A copy of the variable is registered with “* Copy” added to the name of the variable that was
copied.

MName Data Type Initial Value AT Retain | Constant | Network Publish Comment

=5 O R
e [ ] [ ]
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* When Copy with Dependents is selected
Not only variables but also data type definitions of the variables are pasted. If a data type defi-
nition with the same name and different attribute already exists in the destination, the Com-
parison before pasting dependents Dialog Box is displayed.
For details on the Comparison before pasting dependents Dialog Box, refer to 4-5-3
Comparison before Pasting Dependents on page 4-140.

m Precautions for Correct Use

If you enter any invalid characters or out of range values, the cell is highlighted in red. An error
will occur when the program is checked. For information on restrictions on variable names, refer
to the NJ/NX-series CPU Unit Software User's Manual (Cat. No. W501) or NY-series Industrial
Panel PC / Industrial Box PC Software User’s Manual (Cat. No. W558).

Global Variables X

Data Type Initial Value AT | Retsin | Constant| Network Publish
MC_AxisD00 _sAXIS_REF MC://_MC_AX| " |Donctpublish

uonessiBay o|qelie |-y

@ Additional Information

* If no variables are registered, “There are no variables in the table. Click here to add.” is dis-
played. Click to add a new variable.

* Aglobal variable is registered automatically when you perform any of the following operations.

¢ When you enter a new variable in the Variable Column of the 1/0O Map with Global Variable
specified in the Variable Type Column.

* When you create a new interface variable between tasks.
¢ When you create a new axis, axes group, cam, or cam definition in the Multiview Explorer.

* You can register new variables that are entered into the Ladder Editor or ST Editor as global
variables. Select the Select the local or global variable and register it Check Box in the option
settings to select the location in which variables are registered. Then, specify Global as the
variable type when you enter the variables. Refer to 8-23 Sysmac Studio Option Settings on
page 8-113 for details on the option settings.

* When you change the name of a registered global variable, you can also change at the same
time the name of the same variable where it is used in programs or external variables. Set the
Change the variable name used in programs Check Box in the option settings. Refer to 8-23
Sysmac Studio Option Settings for details.

 If the same variable names exist when variables are copied and pasted from other variable
tables or spreadsheets, a dialog box that lists the source and destination variables is dis-
played. Select the variable to overwrite and execute the paste.

» If an NA-series PT is registered in the project, you can drag variables from the global variable
table to the NA-series PT Page Editor to add them as objects.
Refer to the NA-series Programmable Terminal Software User’s Manual (Cat. No. V118) for
details.

se|gelen [eqo| Buneaid |-|-f

® Selecting Rows

Click the header on the row, and the entire row is selected.

1 BOOL [] [] Do not publish -+

B2 BOOL O O Do not publish  +
Bz BOOL 0 1 |Donotpublish =
2 con_Line BOOL O [] |Donotpublish +
2l con_Line2 BOOL O [0 |Donotpublish +
Bl con Line: BOOL O [0 |Donotpublish =

Hold down the Ctrl or Shift Key and click the headers of rows to select more than one row.
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® Moving Rows

You can drag and drop the grip at the left end of the row to change the order of the rows.

Name Data Type Initial Value A Retain Constant | Network Publish
(| O Do not publish v
PE3 BEOOL O O Do not publish ¥
CON_Line1 BOOL (| O Do not publish +

® Sorting Global Variables

You can sort the global variable table in ascending or descending order according to any column.

1 Click the title row cell for the column to use to sort the variable table.

Data Type | Initial Value | AT | Retain | Constant | Network Publish | Comment |

- BOOL [l [ [Do not publish Start Line2
PB2 BOOL m 1 Do not publish Start Line2

PB1 BOGL |l [ Do notpublish | sStart Linel
LS_AS1 BOOL m 1 [Po not publish Limit SW of AS1
LS_AL1 BOCL m [ [Do not publish Limit SW of ALL
LS_AA2 BOOL m 1 Do not publish Limit SW of AA2
LS_AAL BOGL m [ [Do not publish Limit SW of AAL
J01 UserStaAreaE... | BOOL 10Bus://ra. ] 1 [Do not publish

Data Type | Initial Value | AT | Retain | Constant | Network Publish | Comment
[
CON_Line2 WORD m [ [Do not publish Status of Line2
CON_Line3 WORD m 1 [Po not publish Status of Line3
CON_Line4 WORD m 1 DPonetpublish | Status of Lined
J01_AdjTmCmd BOCL 10Bus://ra... m [ [Do not publish
J01_AdrMismatch.. | BOGL 10Bus://ra. m 1 Do not publish
M RantnGurErr RO TOR =/ =] =] Do not nuhlish

Click the cell in the title row again to sort the table in descending order.

2 To cancel sorting, right-click the title row cell for the column that you used to sort the variable
table and select Clear Sorting.

@ Additional Information

The sorting results are lost when you close the global variable table.
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® Filtering Global Variables

You can apply a filter to the variable table to display only specific variables.

1 Right-click the title row cell for the column to use to filter the variable table and select Filtering.

Global Variables

BOOI

The Filtering Dialog Box is displayed.

The contents of the dialog box depends on the column that is selected.
The following example is for the variable name.

E3] Filtering

Name
B Ignore Case
B Match Whole Word

uonessiBay o|qelie |-y

2 Enter the text string and condition to use for filtering in the Filtering Dialog Box, and click the OK
Button.

An icon that indicates filtering is active appears in the title row and only the variables that meet
the specified condition are displayed.

SEDNCTENE
MName v ata Type

J01_SeftSwCmd WORD
J01_TOLStartCmd BOCL

J01_TDLStopCmd BOCL

se|gelen [eqo| Buneaid |-|-f

1 AT T red =inTall

3 To cancel filtering, right-click the title row cell for the column that you used to filter the variable
list and select Clear Filtering — Selected Column or Clear Filtering — All Columns.

@ Additional Information

* You can apply filtering to more than one column to restrict the variables that are displayed
even further.

» The filtering results are lost when you close the global variable table.
* If you copy variables while a filter is active, the variables that are hidden will not be copied.
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® Showing and Hiding Columns
You can show and hide columns in the variable table.
1 Right-click the title row cell for the desired column and select Display Columns.

A list of the displayed columns is displayed.

101_UnitStal
101_UnitMemErr
101_UnitErr
J01_TDLStopCmd
J01_TDLStartCmd

All columns are selected by default.

2 Clear the selections of the columns to hide.

The columns are hidden.

4-1-2 Creating Device Variables

¢ Device Variables

A device variable is used to access data in a device (i.e., slave or Unit). This data is accessed
through a port that acts as an interface to an external device. This logical port is called an 1/O port.

I Creating Variables

You can create device variables in the /O Map. You can either automatically create a device variable or

manually enter the device variable name to create it.

® Manually Entering a Device Variable Name

You can enter a device variable name manually. You create device variables with this method in the

following cases.
» To assign your own name for a slave I/O Terminal or a Basic 1/O Unit.

1 Create the slave configuration information or Unit configuration information.

2 Select an |/O port in the I/O Map and enter a variable in the Variable Column.

To specify a variable table for the variable type, specify the variable type in advance.

Pol |R/W Data Tyj  Variable |

v % cPu/Expansion Racks
G w " CPURackD
[0 ¥ (CI1W-0D232 (Transistor Outpt

il v Chl_Out RW WORD [
_H ' : _' IGO0 RN EOOR | ETITIl ~ |
Ch1_Out01 GUTRN T ———— |

| Ch1_Out02 Output CH1 bit 02 RW BOOL

Device variables are automatically assigned to the 1/O ports for each slave or Unit. These
device variables are also automatically registered in the variable table specified in the Variable

Type Column.
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® Automatically Creating Device Variables

The device variables are named automatically from a combination of the device names or any
strings and the 1/0O port names.

Menu Description
Create Device The variables are named automatically from a combination of the device names and the
Variable I/O port names.
Create Device The variables are named automatically from a combination of any prefixes or suffixes
Variable with Prefix | and the I/O port names. When None is selected, the variables with the 1/O port names
are generated automatically.

You create device variables with this method in the following cases.
* To eliminate the work that is involved in obtaining the device variable names.

» To automatically create device variables to use to access operating data and setup data for CJ-
series Special Units.

uonessiBay o|qelie |-y

1 Create the slave configuration information or Unit configuration information.

2 For each device whose name you can change, set a device name in the Edit Pane.

Item name Value

Device name€_[101 D

Model name  CJ1W-OD232

Product name  Transistor Qutput Unit
Specifications 24V DC, 0.5A, 32 sourcing out...
Rack No. 0

Slot No. 0

The default device names are as follows:

e For NX Units, the default device names start with an N followed by a sequential number start-
ing from 1.

* For slaves, the default device names start with an E followed by a sequential number starting
from 001.

* For CJ-series Units, the default device names start with a J followed by a sequential number
starting from 01.

sa|qeue) so1ne( Buneasn z-L-v

3 Select a slave, Unit, or one or more I/O ports in the 1/0O Map, right-click, and then select Create
Device Variable or Create Device Variable with Prefix from the menu.

To specify a variable table for the variable type, specify the variable type in advance.

When you select Create Device Variable with Prefix, specify Prefix, Suffix, or None in the next
dialog box.

Position | Port Description |RAW | DataType |  Variable | Variable Comment | Variable Type
® EtherCAT Network Configuration

CPU Rack
100] ¥ ' CJIW-ID262 (DC Input Unit)
¥ Chiin Input CH1

Ch1_In0D Input CH1 bit 00
Chi_In01 Input CH1 bit 01
Chi_In02 Input CH1 bit 02
Ch1_In03 Input CH1 bit 03
Ch1_In04 Input CH1 bit 04
Ch1_In0S Input CH1 bit 05
Ch1_In06 Input CH1 bit 06
Chi_In07 Input CH1 bit 07
Chi_In08 Input CH1 bit 08
Chi_In0g Input CH1 bit 09
Chi_In10 Input CH1 bit 10
Chi_In1 Input CH1 bit 11 3 Foih
Chi_In12 Input CH1 bit 12 3 Expandir—
Chi_In13 Input CH1 bit 13
Chi_In14 Input CH1 bit 14 3 Create Device Variable

Input CH1 bit 15 3 Create Device Variable with Prefix

Input CH2

Input CH3
Input CH4

Mapping List

Device variables are automatically assigned to the 1/O ports for each slave or Unit. These
device variables are also automatically registered in the variable table specified in the Variable
Type Column.
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M Precautions for Correct Use

When you use an instruction with a UnitProxy input variable for a Unit on an NX-series Slave
Terminal, perform the following operation.

1. Right-click the Unit and select Display Node Location Port from the menu.
The Node Location Information row is displayed in the table.

2. Set a device variable.

@ Additional Information

* We recommend that you set the device names.

« If you do not specify anything in the Variable Type Column when you register a variable or cre-
ate device variables, the variables are automatically registered in the global variable table.

» Example of Creating Device Variables
The variable is created from the user-defined slave or Unit name and the selected I/O port name.

. Device variable notation
pagrieted i Description Variable name
slave or Unit Slave or Unit VO port name p
name

NX-1D3344 N1 Input Bit 00 - N1_Input_Bit_00
GX-ID1611 E001 Bit00 - E001_Bit00
GX-AD0471 E002 CHO input 16-bit | --- E002_CHO_input_16-bit
CJ1W-ID212 Jo1 Ch1_In00 Bit 00 on input word 1 J01_Ch1_In00
CJ1WADO041-V1 | J02 Ch1_PkHdCmd | Holds peak value for input 1. | J02_Ch1_PkHdCmd

® Selecting from the Registered Variables

You can select variables that are already registered on the I/O Map. You create device variables with
this method in the following cases.

* To program before you create the slave configuration information or Unit configuration informa-

tion.

¢ To reuse programs from another project.

Use the following procedure.

A WN=

Program using those variables.

Register the variables in advance in the global variable table.

Create the slave configuration information or Unit configuration information.

Select a variable from a pull-down list in the 1/O Map View to assign it to an 1/0 port.

0 D201 (D D
D o:sMI01_Ch1_In
0 D bit 00 OO0 01_Ch1_|n00
D bit 0 00 01_Ch1_In01
D bit O 00 01_Ch1_In02
Dol 0

BOO
bit 04 00

Select a user-defined variable that has already . . h
been registered in the global variable table.
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% Additional Information

To remove the variable assigned to an I/O port, clear the Variable Column or right-click the vari-
able and select Reset Assignment from the menu. The device variable assignment is removed.
However, removing the assignment does not delete the variable from the variable table where it

is registered.

® Device Variable

Attributes

Device variables are registered in the variable table specified in the Variable Type Column under the

following conditions.

Attribute Setting Changes L
settings
Name Automatically generated variables: [device_name] + [I/O_port_name] | Possible.
The default device names are as follows:
e For NX Units, the device names start with an N followed by a
sequential number starting from 1.
e For CJ-series Units, the device names start with a J followed by a
sequential number starting from 01.
» For EtherCAT slaves, the device names start with an E followed by
a sequential number starting from 001.
¢ For the built-in 1/0 port*1, the device names are fixed to BIO.
* For Option Boards™1, the device names are fixed to OP1 or OP2.
Refer to Creating Device Variables on page 4-10 for information on
I/O port names.
If entered manually, the variable name is simply the string you enter.
Data Type The data type must have the same size as the data type of the I/O Possible.
port.
Initial Value None* Possible.
AT * Device variables for EtherCAT slaves: ECAT://node#[node_num- Not possible.
berl/[l/O_port_name]
* Device variables for NX Units on CPU Rack:
I0Bus://unit#[NX_Unit_number]/l/O_port_name
* Device variables for NX Units on EtherCAT Slave Terminal:
ECAT://node#[EtherCAT_Coupler_node_address, NX_Unit_num-
ber]/l/O_port_name
 Device variables for CJ-series Units: IOBus://rack#[rack_num-
ber]/slot#[slot_number]/[l/O_port_name]
+ Device variables for built-in I/O port™!:
BuiltInlO://cpul#[physical_port_number]/[l/O_port_name]
» Device variables for Option Boards™:
BuiltinlO://opt/#[physical_port_number]/[l/O_port_name]
Retain » Device variables for NX Units: Not retained. Not possible.
* Device variables for EtherCAT slaves: Not retained.
» Device variables for CJ-series Units assigned to the Operation
Data (CIO Area): Not retained.
Device variables for CJ-series Units assigned to the Setup Data
(DM Area): Retained.
+ Device variables for built-in /0 port™1: Not retained.
» Device variables for Option Boards™!: Not retained.
Sysmac Studio Version 1 Operation Manual (W504) 4-13
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Attribute Setting Changes to
settings
Constant Yes for variables assigned to Setup Data (DM Area) for an 1/O port Possible.
that is set to R (read-only). Other variables: None
Network Publish Do not publish. Possible.
Comment Enter a user-defined comment. Possible.

*1 This is available only for an NX1P2 Controller.

* Some Basic I/O Units have more than one access method for the same 1/O port, such as bit string data and
BOOL data. If you use initial values for this type of /0 port, set the initial values for one of the access types to
None.

Display in Variable Table

Initial Value |

301_Chi_0utoo
J01_Ch1_Outdl e s To access the 1/O port by
J01_Chi_0Out02 BOOL Trua bit, set the initial value to
J01_chi_out03 BOGCL Trus TRUE.
J01_Ch1_OutD4 BOCL Trua

Set the initial value for
J01_chi_0utos i \ it / word access to None.

‘V

Display in /0 Map |

w Chl_Out Qutput CH1
Ch1_Out00 Output CH1 bit 00 01_Chl_0Outd0
Chi1_Out01 Output CH1 bit 01

Ch1_Out02 Output CH1 bit 02
Ch1_Out03 Output CH1 bit 03 _Chl_
Chl_Out04 Output CH1 bit 04 01_Chl_Out04
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@ Additional Information

* You can select any of the following items in the 1/0O Map to create a group of device variables
at one time.

Network line

Port Descr i Easee Ty  Variable
¥ CPU/Expansion Racks

¥ ~ CPU Rack 0
v CI1W-0D232 (Transistor Outpt

¥ Chi_Out Output CH1 RW WORD
Ch1_out0D Ot CH1 bit 00 RW BOOL _chi_
Ch1_Out01 Output Ci aekieas CITTRCTYS 01 Chl_Outol |
ch1_outo2 Ouiput CI—}L _Chil_t |
Chi_Out03 Output it kien2 ow oo I IMETE |
Ch1_outoa I One 10 portine  EMb01_Chi_outo |
Ch1_Out05 Output CH1 bit 05 Rw BoOL EMeTH |
Ch1_OutD6 Output CH1 bit 06 Rw BooOL [N |
Ch1_Out07? Gutput CH1 bit 07 Rw BooL EeIMeTTH |
Ch1_OutD8 Output CH1 bit 08 RW__ BOOL _Chi_
Ch1_Outoo IS \iuitpie 1O port lines (S MMD01_Chi_Outoo |
Ch1_outln Output CH1 bit 10 RW BOOL IS IMeIST)
Chi_Outii Output CH1 bit 11 Rw BooL EEWeTE5] |
Ch1_Out12 Output CH1 bit 12 RW BoOL ST |
Ch1_Out13 Output CH1 bit 13 Rw BooL ESINeT=E]|
Ch1_Outl4 Output CH1 bit 14 (/o /M01_Chi_Outi4 |
Chi_Outls CH1 bit 15 CUTB:To oM T01_Chi_Outis|

* The operation results are given in the following table.
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The variables are created based on the user-defined Unit name and the selected 1/O port name.

User action Result

Selected one I/O port line A variable for the selected I/O port is created. If the selected
I/O port line contains other lower level I/O ports, variables for
those lower level I/O ports are also created.

Selected multiple I/O port lines Variables for the selected I/O ports are created. If the
selected I/O port line contains other lower level I/O ports,
variables for those lower level I/O ports are also created.
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Selected a parent I/O port line Variables for all I/O ports under the selected I/O port are cre-
ated.

Selected a Unit line Variables are created for all I/O ports of the selected Unit.

Selected network line Variables are created for all I/O ports of the selected net-
work.

@ Additional Information

» To register a variable in any other variable table besides the global variable table, change the
variable table type in the Variable Type Column before selecting Create Device Variables. If
you do not specify anything in the Variable Type Column, the variables are automatically regis-
tered in the global variable table. If a variable of the same name already exists when you cre-
ate a device variable, a unique ID number is appended to the end of the variable.

* You can copy variables from the /0O Map and paste them into a spreadsheet (e.g., Excel). Or,

you can copy variables from a spreadsheet and paste them into the 1/O Map. Copy the vari-
able name, variable comment, and variable type columns (including the title row) on the
spreadsheet, and then select the first variable at which to paste the data on the 1/O Map and
paste the data.
With Sysmac Studio version 1.05 or higher, you can paste the data on the I/O Map without
copying the title row. You can also copy and paste just the variable name column or the vari-
able name and variable comment columns. To do so, display the desired columns of the I/O
Map. If pasting data to the I/O Map fails, the location where the paste failed is displayed on the
Output Tab Page.
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I Copying and Pasting Variables between 1/O Map and Spreadsheet

You can copy data from the 1/O Map and paste it into a spreadsheet (e.g. Excel). Or, you can copy data
edited in a spreadsheet and paste it into the I/O Map.

Positon |

| cPURack
00]

o1

¥ CHW-D201 (DC Input Unit)
v Chlin
Ch1In00.
1 In01
Ch1In02
Ch1In03
Chiino4.
Ch1In05
ChlIn6
Chl In07
¥ CIW-0D201 (Transistor Output Unit)
¥ Chl_ Out
Ch1_Outoo
Ch1_Outol

Description

Input CH1
Input CH1 bit 00
Input CH1 bit 01
Input CH1 bit 02
Input CH1 bit 03
Input CH bit 04
Input CH1 bit 05
Input CH1 bit 06
Input CH1 bit 07

Output CH1
Output CH1 bit 00
Output CH1 bit 01

Output CH1 bit 02
Output CH1 bit 03
Output CH1 bit 04

Output CH1 bit 05
Output CH1 bit 06
Output CH1 bit 07

Ch1_Outo?

| RAW | Data Type | Variable |

Variable Comment

input CH1 Comment

| Varisble Type

[Globa Variabes

510 of Input CH1 Comment

[Giobal Variables

it of Input CH1 Comment

[Giobl Variables

2__[Bit2 of Input CHT Comment

[Giobal Variables

B3 of Input CH1 Comment

[Giobal Variables

it of Input CH1 Comment

(Global Variables

575 of Input CH1 Comment

[Giobal Variables

3% of Input CH1 Comment

[Giobal Variables

[Output CHi Comment

%7 of Input CH1 Comment

[Giobal Variabies

[Globa Variabes

%0 of Output CHT Comment

[Giobal Variables

57 of Output CHT Comment

[Giobal Variables

572 of Output CHT Comment

[Giobal Variables

%3 of Output CHT Comment

[Giobal Variables

7% of Output CHT Comment

[Giobal Variables

7%5 of Output CHT Comment

[Giobal Variables

7% of Output CHT Comment

[Giobal Variables

577 of Output CHT Comment

[Giobal Variabies

Ch1_Out
Ch1_Outoo
Ch1_Outot
Chi_Outoz
Ch1_Outo3
Ch1_Outo4
Ch1_Outos
Ch1_Outos
Cht .Outo7

Output CHI

RW WORD  QOf
Output CHI kit 00 RW  BOOL
Output CHI kit O RW  BOOL
Output CHI kit 02 RW  BOOL
Output CHI kit 03 RW  BOOL
Output CHI kit 04 RW  BOOL
Output CHI kit 05 RW  BOOL
Output CHI bit 06 RW  BOOL.
Output CHI_bit 07 RW _BOOL

Output CHI Comment
Q0100
Qotof
Qotoz
Qo103
Qo104
Qo105
Q0106
Qo107

Bit0 of Output CHI Comment
Bit! of Output CHI Comment
Bit2 of Output GHI Comment
Bit3 of Output GHI Comment
Bit4 of Output GHI Comment
BitS of Output GHI Comment
Bit6 of Output CHI Comment
Bit7 of Output OHt Comment

Fosition  Port Desoription R/W_Data Type Variable Variable Comment Variable Type
EtherCAT Network Configuration
GPU/Expansion Racks

(CPU Rack 0 CPU Rack O

00] CUIW-ID201 (DC Input Unit)
oht In Input CHI R WORD 101 Input CHI Comment Glokal Variables
Oh1In00  Input CHi bit00 R BOOL 10100  BitO of Input CHi Comment  Glokal Varisbles
ORIn0t  Input CHi bitO1 R BOOL 10101  Bit! of Input CHI Comment  Glokal Variables
Oh1In02  Input CHi bit02 R BOOL 10102 Bit2 of Input CH1 Comment  Glokal Variables
Ch1In03  Input CHI kit03 R BOOL 10103  Bit3 of Input CH1 Comment  Glokal Variables
Ch1In04  Input CHI kit0O4 R BOOL 10104 Bitd of Input CHI Comment  Glokal Variables
OhtIn05  Input CHi bit05S R BOOL 10105 BitS of Input CHi Comment  Glokal Variables
Oh1In06  Input CHi bit06 R BOOL 10106 Bit6 of Input CHI Comment  Glokal Varisbles
Oh1In07  Input CHi bit07 R BOOL 10107 Bit7 of Input CHi Comment  Glokal Variables

[01] CJIW-0D201 (Transistor Output Unit)

Glokal Variables
Glokal Variables
Glokal Variables
Glokal Variables
Glokal Variables
Glokal Variables
Glokal Variables
Glokal Variables
Glokal Variables

You can configure the 1/0 Map by registering the name of variables and comments to be assigned to
each port in a spreadsheet and pasting the data into the I/O Map.

® Copying and Pasting Variables from the I/O Map into a Spreadsheet

If you paste the I/O Map data into a spreadsheet, the configuration is displayed as follows.

Data pasted in a spreadsheet is classified into four items.

(a) _(F'Dsition Port Description R Data Twpe Wariahle Wariable Comment Yariable Tvpe )
f Ether2AT Metwork Configuration )
CPU/Expansion Racks
CPU Rack 0 CPU Rack O
\[00] CJW-ID201 (DG Input Unit) ]
( Chl In Input CHI R WORD 01 Yinput CH1 Comment Global Wariables )
Chl _In00 Input CHY kit 00 R BOOL I o0 |Bitd of Input CH1 Comment Glokal Variahles
Chl_InM Input CH1 hit™M R BOOL IO |Bitl of Input CH1 Comment Global Wariables
(b) ] Chl _In02 Input CH1 kit 02 R BOOL 1Moz |Bit2 of Input CH1 Comment Glokal Variahles
— Chl _In03 Input CH1 hbit 03 R BOOL 1103 |Bit3 of Input CH1 Comment Glokal Wariahles
Chl _In04 Input CH1 kit 04 R BOOL IM04  |Bitd of Input CH1 Comment Glokal Variahles
Chl _In0% Input CHY kit 05 R BOOL 105 |BitS of Input CH1 Comment Glokal Variahles
Chl _In0G Input CHY kit 06 R BOOL IMo06 |Bitd of Input CH1 Comment Glokal Variahles
\| Chl Ing7 Input CHY bit OF B EQ0I 10107 AGit? of Input CHI1 Comment Glg j
{11 N W-00201 (Transistor Output Unit) — (d)
( Chi_Out Output CHI RW  WORD Q01  YOutput CHI Comment Glokal Variables )
(C) Chl _Out00  Output CHI hit 00 RW  BOCL Q0100 |Bitd of Output CH1 Comment Glokal Variahles
Chl _Outt Cutput CHT bit 01 W BOOL Qo Bl of Output CH1 Comment Glokal Yariahles
Chl _Out02  Output CHI hit 02 RW  BOCL Q0102 |Bit2 of Output CH1 Comment Glokal Variahles
| Chl _Out0d3  Output CHI hit 03 RW  BOCL Q0103 |Bit3 of Output CH1 Comment Glokal Wariahles ||
Chl_OutOd Output CHY kit 04 BW  BOOL Q04 |Bitd of Cutput CH1 Comment Glohal Yariahles
Chl _Out05  Output CHI hit 05 RW  BOCL Q0105 |BitS of Output CH1 Comment Glokal Variahles
Chl _Out0dd  Output CHI hit 06 RW  BOCL Q0106 |Bitd of Output CH1 Comment Glokal Variahles
\_ Chl _OutO7  Output CHI bit 07 BW BOOL Q101 07 ABit? of Output CH1 Comment Glokal Yariables )
Name Meaning Editing Remarks
(a) | Column header Displays the item for each No The first row only
column.
(b) | Device information Displays information on No Variable information is write-protected
each device. on the /O Map.
(c) | Port information Displays the port informa- No Consists of five data: Position (always
tion on each device. blank), port name, port description,
read/write attribute, and data type.
(d) | Variable information | Displays variable informa- Yes Consists of three data: Variable, vari-
tion that is assigned to able comment, and variable type.
each port.

If more than one device is registered in the 1/O Map, (b) Device information, (c) Port information, and
(d) Variable information are pasted by device.
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® Copying and Pasting Variables from a Spreadsheet into the 1/0 Map

When you paste data edited in a spreadsheet into the 1/0 Map, you need to follow the rules for
pasted data so that they are properly identified in the Sysmac Studio. Paste data according to the
following rules.

a) When all I/O Map data including (a) Column header is copied from a spreadsheet and pasted
into the 1/0 Map

1 Delete the row of (b) Device information for the first device under (a) Column header before
copying data.

If you copy data of multiple devices, copy the data without deleting rows of (b) Device informa-
tion of the second and subsequent devices.

2 Select the top port of the top device on the I/0O Map and paste the data.
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The following shows an example of operation.
» Creating variable data of a newly added device in a spreadsheet and pasting it into the I/O Map

1 If you create a device configuration on the Sysmac Studio, the I/O Map is automatically created.
Display and right-click the 1/O Map and select Expand All/Collapse All.

Ports for each device are displayed.

Position Port = Data Type e Variable Type
% EtherCAT Network Configuration
w & CPU/Expansion Racks
| CPURack ¥ *CPURack0
¥ ' CITW-ID201 (DC Input Unit)
¥ Chi_n Input CH1
Ch1_InD0 Input CH1 bit 00
Ch1_InD1 Input CH1 bit 07
Ch1_In02 Input CH1 bit 02
Ch1_In03 Input CH1 bit 03
Ch1_In04 Input CH1 bit 04
Ch1_In05 Input CH1 bit 05
Ch1_InD6 Input CH1 bit 06
Ch1_In07 Input CH1 bit 07
¥ ' CITW-0D201 (Transistor Qutput Unit)
¥ Ch1_Qut Output CH1

Ch1_QOut00 Output CH1 bit 00
Ch1_Out01 Output CH1 bit 01
Ch1_Qut02 Output CH1 bit 02
Ch1_OutD3 Output CH1 bit 03
Ch1_OutD4 Output CH1 bit 04
Ch1_Out05 Output CH1 bit 05
Ch1_Out06 Output CH1 bit 06
Ch1_Qut07 Output CH1 bit 07
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2 Select the overall I/O Map with the Ctrl + A Keys, copy it with the Ctrl + C Keys, select a cell on
the upper left corner in a spreadsheet, and then paste the data.

Position Port Descrigtion RAN Data Type Variahle variable Comment  Variable Type
EtherCAT Metwork Configuration
CPU/Expansion Racks

CPU Rack O CPU Rack O

[oo] U W-ID201 DG Input Unit)
Chi In Input CHI R WORD
Chi _In00 Input GHY Bt 00 R BOOL
Chi _In01 Input GHY kit 01 R BOOL
Chi_In02 Input CHY bk 02 R BOOL
Chi _In03 Input CHY bt 03 R BOOL
Chi _In0d Input GHY kit 04 R BOOL
Chi_In05 Input CHY Bt 05 R BOOL
Chi _In0g Input CHY bit 06 R BOOL
Chi_In07 Input GHY kit 07 R BOOL
[01] CHW-0D201 (Transistar Output Unit)
Chi_Out Output GHI RW  WORD

Chi _OutQ0 Output GHT kit 00 RW  BOOL
Chi _Outt Output CHT bit 01 RW  BOOL
Cht _Qut0z Output CHT kit 02 AW BOOL
Chl _Out03 Output GHT kit 03 RW  BOOL
Chi _Out04 Output CHT bit 04 RW  BOOL
Ch _Out03 Output CHT kit 05 AW  BOOL
Chl _Out08 Output GHT kit 06 RW  BOOL
Chi _Out07 Output GHT bit 07 RW  BOOL
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3 Delete the line of (b) Device information under (a) Column header.

> Position Port Description RAY Data Type Variable ‘Variable Comment  Wariable Type
Cht In Input CH1 & WORD
Chi _In00 Input CH1 kit 00 R BOOL
Chl_InM Input CH1 kit R BOOL
Chl_In02 Input CH1 kit 02 R BOOL
Chl _In03 Input CH1 kit 03 R BOOL
Chl_In04 Input CH1 kit 04 R BOOL
Chl _In05 Input CH1 kit 05 R BOOL
Chl _In0& Input CH1 kit 06 R BOOL
Chl _1In07 Input CH1 kit 07 R BOOL
o1] CHW-0D201 (Transistor Output Unit)
Chi_Out Output CHI Rw  WORD
Ch1_Out00  Output CH1 kit OORW  BOOL
Ch1_Outdl  Output CH1 kit 01 RW  BOOL
Ch1_Outd2  Output CH1 kit 02 RW  BOOL
Ch1_Outd3  Output CH1 kit O3RW  BOOL
Ch1_Out0d  Output CH1 kit 04 RW  BOOL
Ch1_Out05  Cutput CH1 kit 05 RW  BOOL
Ch1_Out0f  Cutput CH1 kit 06 RW  BOOL
Ch1 _Out0?  Cutput CH1 kit OF RW  BOOL

Paosition Paort Description R/W Data Type (Variahle Yariable Comment )
ChH In Input CH1 R WORD I Input CH1 Comment
CH1 _In0O Input CHT kit OO R BOOL Moo BitO of Input CH Comment
Chl _In0Ot Input CHT kit R BOOL Mo Bt of Input CH1 Comment
Gh1 _In02 Input CHT kit 02 R BOOL 02 Bit2 of Input GH1 Comment
Ch _In03 Input CHT kit O3 R BOOL IMo3  Bitd of Input GH Comment
CH _InO4 Input CHT kit 04 R BOOL o4 Bitd of Input GH Comment
Ch _In0S Input CH! kit 05 R BOOL IM05  Bits of Input CH1 Comment
Ch1 _In0O& Input CHT kit 06 R BOOL IMod  Bitd of Input CH1 Comment
Ghl _In0O7 Input CHT bit 07 R BOOL 107 Bit? of Input GH Comment

[1] CHW-00201 (Transistor Output Unit)
Chl _Out Clutput CH1 R WORD [nle)| Clutput CHI Comment
Chl _DutO0  Output CH1 kit O0RW  BOOL QMO0 Bit0 of Output CH1 Cormment
Chl _CutOf  Output CH1 bHit 01 RW BOOL Qo ot Bit of Output CH1 Cormment
Chl _OutOZ  Output GHY kit 02 RW  BOOL Q02 Bit?2 of Output CH1 Comment
Chl _Out03  Output GH1 kit 03RW  BOOL QM 03  Bit3 of Output CH1 Comment
Chl_Cut0d  Output CHY kit 04 RW - BOOL Q0104 Bit4 of Output CH1 Cormment
Chl _Cut0s  Output CHY kit OS5 RW BOOL Q05 Bits of Output SH1 Cormment
Chl _OutO6  Output CH1 kit 06 RW  BOOL QM O0G  BitG of Output CH1 Comment
Chl _Out0?  Output GH1 kit 07 RW  BOOL \J01 07 Bit7 of Output GH1 Commen)

4 Register variables and variable comments on the spreadsheet.

ariable Tyvpe

5 Select all data with the Ctrl + A Keys on the spreadsheet and copy the data with the Ctrl + C

Keys.

Position Port Descrigtion RAY  Data Tvpe Variable Wariable Comment “ariable Tyiel
Chi In Input GH1 R WORD M Input CHT Comment
Cht In00 Input CHI bit 00 R BOOL o0 Bitd of Input CH1 Comment
Cht Ind1 Input CHI bit 01 R BOOL o1 Bit! of Input CH1 Comment
Cht _In02 Input GHI bit 02 R BOOL o2 Bit?2 of Input CH1 Comment
Cht _In03 Input CHI bit 03 R BOOL 03 Bit3 of Input CH1 Comment
Cht _In04 Input GHI bit 04 R BOOL 04 Bitd of Input CH1 Comment
Cht _In05 Input CHI bit 05 R BOOL 05 Bits of Input CH1 Comment
Cht _In08 Input GHI bit 06 R BOOL Iog  Bitd of Input CH1 Comment
Cht _In07 Input CHY bit 07 R BOOL 07 Bit? of Input CH Comment

[01] C N WW=0D201 (Transistar Output Unit)
Chi_Out Clutput CH1 Rt WORD (nlu)} Clutput CH Comment
Cht _OutO0  Output CH1 kit 0ORW  BOOL QMO0 Bitd of Output CH1 Comment
Cht _Out0l  Output CH1 kit O1 RW BOOL QM Bit! of Output CH1 Comment
Cht _Out0z  Output CH1 kit 0Z RW BOOL QAMOZ Bit2 of Output CH1 Comment
Cht _Out03  Output CH1 kit 03 RW BOOL QAMO03 Bit3 of Output CH1 Comment
Cht _Out0d  Output CH1 kit 04 R BOOL QM 04 Bitd of Output CH1 Comment
Cht _Out0:  Output CH1 kit 05 RW BOOL QMO0E Bits of Output CH1 Comment
Cht _Out0f  Output CH1 kit 0§ RW BOOL QAMO0§ Bitd of Output CH1 Comment
Cht Out07  Output CH1 bit 07 BW BOOL QM O7  Bit7 of Output CH1 Comment

Position |

[00]

Port

& EtherCAT Network Configuration
¥ ¥ CPU/Expansion Racks

| CPURack  w * CPURackD
[ ] ¥  CJIW-ID201 (DC Input Unit)

Ch1_In00

Description

Input CH1 bit 00 R
oo bit O :

| RAW | Data Type |Variable|

6 Paste the copied data into the I/O Map. Specify the top port of the top device as paste position.

Vaniable Comment | Variable Type
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All variables are pasted as global variables.

ort escripti R/W | Data Type | Variable Variable Comment Variable Type
k Configuration

CPU Rack ** CPU Rack

[00] ¥ | C/IW-ID201 (DC Input Unit)
Input CH1
Ch1_InD0 Input CH1 bit 00 1 : Bit0 of Input CH1 Comment  |Global Variables
Ch1_In01 Input CH1 bit 01 4 ) EBit1 of Input CH1 Comment IGlobal Variables
Ch1_InD2 Input CH1 bit 02 t EBit2 of Input CH1 Comment IGlobal Variables
Ch1_In03 Input CH1 bit 03 3 ) Bit3 of Input CH1 Comment  |Global Variables
Ch1_InD4 Input CH1 bit 04 1 ) Eitd of Input CH1 Comment  |Glebal Variables
Ch1_In05 Input CH1 bit 05 EBit3 of Input CH1 Comment |Global Variables
Ch1_In06 Input CH1 bit 06 3 ) Bit6 of Input CH1 Comment  |Global Variables
Ch1_In07 Input CH1 bit 07 1 ) Eit7 of Input CH1 Comment  |Glebal Variables
¥ ' CHYW-0D201 (Transistor Qutput Unit)
¥ Ch1_Out QOutput CH1 A [Output CH1 Comment Global Variables
Ch1_OutD0 Qutput CH1 bit 00 ) Bit0 of Qutput CH1 Comment |Global Variables
Ch1_Out0l Qutput CH1 bit 01 { Bit1 of Qutput CH1 Comment |Global Variables
Ch1_Out02 Output CH1 bit 02 A . Bit2 of Qutput CH1 Comment |Global Variables
Ch1_Outd3 Qutput CH1 bit 03 ! ) Bit3 of Output CH1 Comment |Global Variables
Ch1_OutD4 Qutput CH1 bit 04 { EBit4 of Qutput CH1 Comment |Global Variables
Ch1_Outd5 Output CH1 bit 05 A 1 Bit5 of Qutput CH1 Comment |Global Variables
Ch1_Out06 Output CH1 bit 06 ) ) Bit6 of Output CH1 Comment  |Glebal Variables
Ch1_Outd7 Qutput CH1 bit 07 ! EBit7 of Qutput CH1 Comment |Global Variables
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¥  CHW-0D201 (Transistor Output Unit)
¥ Chl_Qut [Output CH1 Comment Pragram0 Internals
Chl_Outd0 i i ) Eit0 of Output CH1 Comment  [Program0 Internals
Ch1_Out01 Bit1 of Output CH1 Comment [Program0 Internals
Chl_Cutd2 i i 4 Bit2 of Output CH1 Comment [Program0 Internals
Ch1_Outd3 Output CH1 bit 03 i Bit3 of Output CH1 Comment  |Program0 Internals
Ch1_Out4 QOutput CH1 bit 04 ! Bit4 of Output CH1 Comment [Program0 Internals
Ch1_Outd5 it 05 i ) Eit5 of Output CH1 Comment  [Program0 Internals
Ch1_Outd& Bitt of Output CH1 Comment [Program0 Internals
Chl_Outd7 Output CH1 bit 07 3! ) Bit7 of Output CH1 Comment  [Program0 Internals

b) When only (d) Variable information of some devices is copied from a spreadsheet and pasted
into the 1/0 Map

1 Copy all (d) Variable information to apply to the /0O Map.

If you select all (d) Variable information of multiple devices at once, select it in a rectangle with-
out separation.
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2 Specify a port position to paste copied data on the I1/O Map and paste the data.

The following shows an example of operation.

* Changing some data of variables assigned to a port on a spreadsheet and pasting the data into
the 1/0 Map

1 Select a port to change the variable information on the 1/0 Map and copy the data with Ctrl + C
Keys.

Ch1_InD4 Input CH1 bit 04

Ch1_In05 Input CH1 bit 05

Ch1_In06 Input CH1 bit 06

Ch1_In07 Input CH1 bit 07
w  CIIW-0D201 (Transistor Qutput Unit)

¥ Ch1_QOut Cutput CH1
Ch1_Outd0 Output CH1 bit 00
Ch1_Out01 Output CH1 bit 01
Ch1_Outd2 Output CH1 bit 02

2 Paste it into a spreadsheet.

Pasitic Port Description R/ Data TypeVWariable  Variable Comment Variable Type
Chl In04  Input CHT kit 04 R BOOL o4 BEitd of Input CH1 Comment  Global Vardables
Chl In0S%  Input CHT kit 05 R BOOL 1M 05 Bits of Input CH1 Comment  Global Variables
Chl In06  Input CHT Kt 0§ R BOOL I 06 Eit§ of Input CH1 Comment  Global Vardables
Chl In07  Input CHT kit 07 R BOOL m o7 Bit7 of Input CH1 Comment  Global Varables

[0] CAw-0D201 (Transistor Qutput Unit)
Chl _Cut Cutput CH1 R WORD []n}] Output CH1 Camment Global Yariables
Chl _OutQ0 Output CH1 hit CORW  BOOL [w]a}ele] Bit0 of Output CHI Comment Global Vardables
Ch_OutD! Qutput CH1 hit 01 RW BOOL Qo1 Bit1 of Qutput CHI Comment Glokal Variakles
Chl _OutdZ2 Output CH1 hit 02 RW BOOL Qo002 Eit2 of Output CHI Comment Global Vardables
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Change the variable information, select the changed part, and copy it with the Ctrl + C Keys.

Select the target port on the I/O Map and paste the changed data.

If you change variable names in a spreadsheet, variables assigned to the port on the /O Map
are deleted when the data is pasted. If you want to retain the variables, right-click the device
and select Reset Assignment from the pop-up menu.

Search
Expand/Collapse All

Delete Vanable

Mapping List

The changed variable information is applied to the I/O Map.

Ch1_InD4 Input CH1 bit 04
Ch1_In05 Input CH1 bit 05 1 Bit5 of Input CH1 Comment Global Vaniables
Ch1_In0& Input CH1 bit 06 1 Eit6 of Input CH1 Comment [Global Vanables
Ch1_ln07 Input CH1 bit 07 1 J Bit7 of Input CH1 Comment [Global Variables
w | CIIW-0D201 (Transistor Qutput Unit)
¥ Ch1_Out QOutput CH1 A {Output CH1 Comment [Global Variables
Ch1_QutD0 Output CH1 bit 00 A Eit0 of Output CH1 Comment |Global Variables
Ch1_Out01 Output CH1 bit 01 | Bit1 of Qutput CH1 Comment  |Global Vanables
Ch1_OutD2 Output CH1 bit 02 A Eit2 of Qutput CH1 Comment  |Global Variables
Output CH1 bit 03 y Bit3 of Output CH1 Comment  IGlobal Variables

Precautions for Correct Use

Variable names and comments of ports whose data type is array cannot be properly pasted from
a spreadsheet into the 1/0 Map.

When you copy all I/O Map data including (a) Column header and paste the data into the 1/O
Map, data of ports whose data type is array may be included. Pasting the data may fail in that
case.
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@ Additional Information

Using the leftmost column in the figure below makes it easy to select a row of the port on the 1/0O

Port Description R/W | Data Type Variable Comment Variable Type
. EtherCAT Network Configuration
¥ ¥ CPU/Expansion Racks
¥ * CPU Rack 0
¥ | CHIW-ID201 (DC Input Unit)
¥ Chiln Input CH1
Ch1_In00 Input CH1 bit 00
Ch1_In01 Input CH1 bit 01
Ch1_In02 Input CH1 bit 02
Ch1_In03 Input CH1 bit 03
Chil_InD4 Input CH1 bit 04
Ch1_In05 Input CH1 bit 05
Ch1_In06 Input CH1 bit 06
Ch1_In07 Input CH1 bit 07
w  CHW-0D201 (Transistor Qutput Unit)
¥ Ch1_Qut Output CH1

Ch1_Out00 QOutput CH1 bit 00
Ch1_Out01 Qutput CH1 bit 01
Ch1_OutD2 Output CH1 bit 02
Ch1_Out03 Output CH1 bit 03
Ch1_Out04 QOutput CH1 bit 04
Ch1_Out05 QOutput CH1 bit 05
Ch1_Out06 Qutput CH1 bit 06
Ch1_OutD7 Output CH1 bit 07

uonessiBay o|qelie |-y

Click the column to select a row.

4-1-3 Creating Local Variables

* Creating Local Variables
You can register variables that are used only within one POU (program, function, or function block).

The following variable groups exist for local variables.

POU type

Variable group for Description Fonotl
local variables Program | Function l:;?:.;;l: n

Internal variables Used to create local variables for | Supported. | Supported. | Supported.
use in programs and internal vari-
ables for use in functions or func-
tion blocks.

Input/output variables Used to create input variables, - Supported. | Supported.
output variables, and in-out vari-
ables for use in functions or func-
tion blocks.

External variables Used to register variables from Supported. | Supported. | Supported.
the global variable table. You can
create external variables to
access external data from within
a POU (program, function, or
function block).

Return values Used to register return values of | --- Supported. | ---
functions.

sa|qeue) [eoo] buneasn ¢-1-p
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® Opening the Local Variable Tab Page

The following is an example that uses a registered ladder diagram program. Refer to 4-2-2 Register-
ing Programs for information on creating programs, functions, and function blocks (POUs).

1 Double-click Section0 under Programming - POUs - Programs - Program0 in the Multiview
Explorer.
The section is displayed in the Edit Pane.

| Initial Value | AT | Retain | Constant |  Comme

3 Select the variable group from the side tabs in the local variable table and register the local vari-
able.

Namespace - Using

| Data Type | Initial Value

| BOOL | |
BOOL

@ Additional Information

You can change the display position for the local variable table in the option settings. Refer to 8-
23 Sysmac Studio Option Settings on page 8-113 for details.
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® Creating Local Variables

Local variables are created in the same way as global variables. You can create them directly in the
Ladder Editor.

1 Click a new input or new output instruction in the Ladder Editor.

o< F_First_RunModa BOOL
4% P_Off BOOL

4# P_On BOOL

o P_PRGER BOOL

o< _Cardlaccess BOOL

o _CardiDeteriorated BOOL
o< _Card1Emr BOOL

o< _Card1PowerFail BOOL

2 Enter a new variable name.
The variable name that you entered is registered in the Internals Side Tab Page.

Initial Value |

. N ]
uonesysiboy sjqeuep |-

@ Additional Information

You can also register new variables that are entered into the ST Editor as internal variables.
Refer to 4-5-2 Programming Structured Text on page 4-129 for the procedure.

sa|qeue) [eoo] buneasn ¢-1-v

® Editing, Deleting, and Copying and Pasting Local Variables, and Selecting
and Moving Rows

You can edit, delete, copy, and paste local variables, and select and move rows with the same pro-
cedures as for global variables.

@ Additional Information

If you change the name of a local variable in the variable table, you can also change the name of
the variable in the program at the same time. Set the Change the variable name used in pro-
grams Check Box in the option settings. Refer to 8-23 Sysmac Studio Option Settings for details.

® Sorting, Filtering, and Showing/Hiding Columns in Local Variable Tables

You can sort, filter, and show/hide columns in a local variable table with the same procedures as for
the global variable table.
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4-24

® Moving Internal Variables

You can move internal variables to the global variables.

1 Right-click the internal variable to move and select Move to Global from the pop-up menu.

Data Type

Externals

Move to Global l

The selected variable is registered in the global variable table and also moved from the internal
variables to the external variables.

® Moving External Variables
You can move external variables (global variables) to the internal variables.
1 Right-click the external variable to move and select Move to Internals from the pop-up menu.
Data Type
CON_Line2 —
CON Lined =
The selected variable is moved from the external variables to the internal variables.

m Precautions for Correct Use

If you move an external variable to an internal variable, a dialog box is displayed to confirm
whether to delete the global variable that corresponds to the external variable. Delete a global
variable only after confirming that it is not used in any other POU.

® Applying Change in In-Out Variables to a Ladder Program

When you change the in-out variables of a function or function block, you can apply the change to a
called function or function block on a ladder program.

1 Right-click the in-out variable group and select Apply inputs and outputs to the ladder
program from the pop-up menu.

Namespace - Using
Data Type

output] T Tate

Export comment L

Import comment

Apply inputs and outputs to the ladder program
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A message box appears to confirm whether you want to update all functions and function blocks
called.

Confirmation before batch update

Do you want to apply inputs and outputs to all ladder instructions in which *Function0"is used?

If you select "Yes', all target ladder editors will be closed and all will be applied at a time.
If ‘No' is selected, they will not be applied.

® Applying Return Values to a Ladder Program

When you change the data type of return values and comments of a function, you can apply the
change to the called function on a ladder program.

1 Right-click the return value variable group and select Apply return values to the ladder
program from the pop-up menu.

uonessiBay o|qelie |-y

Namespace - Using

Intemnals Name | Data Type | Comment
In/Out lenn [
-E:d‘ern.al .-:: Apply return values to the ladder program

A message box appears to confirm whether you want to update all functions called.

Confirmation before batch update

Do you want to apply return values to all ladder instructions in which *Function0"is used?

If you select "Ye | target ladder editors will be closed and all will be applied at a time.

If you select ‘No', they will not be applied.

so|qeleA Sixy Buneald |-

Yes No

@ Additional Information

If you right-click on a function or a function block called on a ladder program and select Update
from the pop-up menu, change in in-out variables of functions or function blocks and return val-

ues of functions can be applied.

4-1-4 Creating Axis Variables

* Axis Variables
An Axis Variable is a structure variable that is used to specify an axis in a program. An Axis Variable
contains members used for axis control (axis settings) and members used to monitor the status of the
axis in the programs or Sysmac Studio (axis monitor).

® Creating Axis Variables
When you create an axis in the Axis Settings, the Axis Variable is automatically added as a global
variable.

1 Right-click Axis Settings under Configurations and Setup - Motion Control Setup in the
Multiview Explorer and select Add - Axis Settings from the menu.

W £} Motion Control Setup
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2 Double-click Global Variables under Programming - Data in the Multiview Explorer.

¥ Programming

Data Type | Initial Value | AT | Retain | Constant | Metwork Publish |  Comment

® Changing Axis Variable Names

1 Right-click the Axis Variable to rename in the Multiview Explorer and select Rename from the
menu.

¥ 1} Motion Control Setup
¥ {1 fods Settings
2 MC_Axis000 0
% Aves Group Se
& Cam Data Setting:
* Event Setings
I, Task Settings
[ Data Trace Sews

Delete

» Programming

2 Enter a new name for the Axis Variable.

W i Motion Control Setup
¥ 1 Aods Settings

Y AxesGroupSettngs
® Deleting Axis Variables

1 Right-click the Axis Variable to delete in the Multiview Explorer and select Delete from the
menu.

¥ {} Motion Control Setup

¢ Cam Data Settings
* Event Setfings

I, Task Settings

F+ Data Trace Settings

b Proaramminn

A deletion confirmation dialog box is displayed.

2 Click the Yes Button.

3 Double-click Global Variables under Programming - Data in the Multiview Explorer.

¥ Programming
» & POUs
¥ B Data
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You can confirm that the Axis Variable was automatically deleted.

Initial Value

® Copying Axis Variables
1 Right-click the Axis Variable to copy in the Multiview Explorer and select Copy from the menu.

¥ 1} Mation Control Setup
W {1 Aods Settings
'T:? MC_Axis000 (0)
¥ MC_fois002 (2] Edit

4% Axes Group Setting Cut
¢ Cam Data Settings )
* Event Settings
I, Task Settings
F# Data Trace Settings

uopesysibay o|qeliep |-

¥ Frogramming

The specified Axis Variable is copled

2 Right-click Axis Settings in the Multiview Explorer and select Paste from the menu.

% MﬁGruup MC Monitor Table
A copy of the Axis Variable is registered with ‘Copy_1_of added to the front of the name of the
Axis Variable that was copied.
¥ {3} Motion Control Setup

¥ I Aods Settings
MC_Aods000 (i0)

Copy_1_of MC_AxisD0O (1)
1 MC_fods002 (2)

4-1-5 Creating Axes Group Variables

sa|qelep dnois) saxy Buneald G-1-

* Axes Group Variables
An Axes Group Variable is a structure variable that is used to specify an axes group that represents

axes linked for synchronization or interpolation in programs.

® Creating Axes Group Variables

When you create an axes group, the Axes Group Variable is automatically added as a global vari-
able.

1 Right-click Axes Group Settings under Configurations and Setup - Motion Control Setup in
the Multiview Explorer and select Add - Axes Group Settings from the menu.

¥ Configurations and Setup

T EtherCAT
» [=; CPU/Expansion Racks
& 1/0 Map

» 7 Controller Setup
¥ { Motion Control Setup
{7} Auis Settings

bl

& Cam Data Settir

MC GroupbOO is added to the tree

W {3} Motion Control Setup
& Auis Settings
W &} Axes Group Settings
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2 Double-click Global Variables under Programming - Data in the Multiview Explorer.

¥ Programming

® Changing Axes Group Names

1 Right-click the Axes Group Variable to rename in the Multiview Explorer and select Rename
from the menu.

W 1% Mation Contral Setup
1} fods Settings

¥ 4 Axes Group Settings
% MC_Group000 (0)

¢/ Cam Data Settings

|® Event Settings

I, Task Settings

F+ Data Trace Settings

Edit
Cut

Copy
Delete

=TT

W Proarammina

2 Enter a new name for the axes group.

® Deleting Axes Group Variables

1 Right-click the Axes Group Variable to delete in the Multiview Explorer and select Delete from
the menu.

W £} Motion Control Setup

W 4 Axes Group Settings
%% MC_Group000 (0)
% MC_Group001 (1)
% MC_Group002 (2}

¢/ Cam Data Settings

® Event Setfings

I, Task Settings Rename

A deletion confirmation dialog box is displayed.

Edit

Copy
Delzte

3]

Are you sure you wish to dlets the following item? MC_Group001

Yes No

2 Click the Yes Button.

3 Double-click Global Variables under Programming - Data in the Multiview Explorer.

¥ Programming
» @ Pous
¥ B2 Data
Data

You can confirm that the Axes Group Variable was automatically deleted.

Initial Value
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® Copying Axes Group Variables

1 Right-click the Axes Group Variable to copy in the Multiview Explorer and select Copy from the
menu.

¥ i} Axes Group Settings
£ MC_Group000 {0)
£ MC_Group0o1 (1)

. ot
& Cam Data Settings N
|* Event Settings

7, Task Settings

F+ Data Trace Settings

The specified Axes Group Variable is copied.

2 Right-click the Axes Group Variable in the Multiview Explorer and select Paste from the menu.

¥ 1, Axes Group Settings

C-Crunttt O g b

% MC_Group001 {.,
A copy of the Axes Group Variable is registered with ‘Copy_1_of added to the front of the name
of the Axes Group Variable that was copied.

uopesysibay o|qeliep |-

W i, Axes Group Settings
% MC_Group000 (D)

% MC_Rrmnnos £1)

4-1-6 Creating Cam Data Variables

» Cam Data Variables
A cam data variable defines the motion of a slave axis in relation to a master axis for synchronization

and interpolation motions for electronic gears and cams. This allows you to use variables in programs
to define cam motions.

® Creating Cam Data Variables
When you create cam data, the cam data variable is automatically added as a global variable.

so|qeleA ejeq we) buneai) 9-L-i

1 Right-click Cam Data Settings under Configurations and Setup in the Multiview Explorer and
select Add - CamProfile from the menu.

new_Controller 0 v I

i EtherCAT
> =7 CPU/Expansion Rack
+* /O Map
¥ 4 Controller Setup
[ Operation Setting |
A Built-in EtherNet/.
Motion Control Setup

¥ POL-

Cam profile 0 is added to the tree.

2 Double-click Global Variables under Programming - Data in the Multiview Explorer.

» i POUs
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You can confirm that the cam data variable was automatically added.

al Value

® Changing Cam Data Variable Names

1 Right-click the cam data variable to rename in the Multiview Explorer and select Rename from
the menu.
¥ ¢ Cam Data Settings
T CamProfiled
* Event Setfings ot
I, Task Settings Copy
F+ Data Trace Setti Delete

bPogemming — ( Rensme
Export
Export Cam Table to CSV File

Edit

2 Enter a new cam data variable name.

¥ ¢ Cam Data Settings

® Deleting Cam Data Variables

1 Right-click the cam data variable to delete in the Multiview Explorer and select Delete from the
menu.

¥ ¢ Cam Data Settings

8 CamProfiled Edit

T CamProfiel | oo

& CamProfile2 Coov
; Bt st (G S
I, Task Settings o
[ Data Trace Setti

Export

» Programmin
°0 d Export Cam Table to C5V File

A deletion confirmation dialog box is displayed.

5 _Delete |§|

A
ﬂ Are you sure you wish to delete the following item? CamProfile1

2 Click the Yes Button.

3 Double-click Global Variables under Programming - Data in the Multiview Explorer.
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® Copying Cam Data Variables

1 Right-click the cam data to copy in the Multiview Explorer and select Copy from the menu.

& CamProfiled

& CamProfilel
* Event Setfings
I, Task Settings

] Data Trace Settings

2 Right-click Cam Data Settings under Configurations and Setup in the Multiview Explorer and
select Paste from the menu.

W ¢ Cam Data Settings
% CamProfiled

Add  »
Import

e
A copy of the cam data variable is registered with 'Copy_1_of' added to the front of the name of

the cam data variable that was copied.

uopesysibay o|qeliep |-

¥ ¢/ Cam Data Settings
I3 CamProfiled

& CamProfilel

4-1-7 Creating Function Block Instance Variables

* Function Block Instance Variables
When you create an instance of a function block, the function block instance is registered in the local
variable table as a data type. Specify the instance name when you call a function block from another
POU.

® Creating Function Block Instance Variables

1 Click Enter Function Block for the instance of the function block instruction created in the Ladder
Editor.

Enter Rung Comment

sa|qele) soueisu| ¥oo|g uonoung buneasn J-L-y

Enter Variable,

Enter Variable Enter Variable—| AxesGroup —— AxesGroup|—Enter Variabls
‘ | | Exzcute Done

Busy —£nter Variable
Commandaborted |— £t e
Error (—Enter Variable

ErrorlD|—Enfer Variable

2 Enter an instance name and press the Enter Key.

Enter Rung Comrmernt

Enter Variable Enter Variabl nter Vanable Enter Variable

When you set an instance name, the function block instance is registered as an instance vari-
able in the local variable table.

| Initial Value | | Retzin | Constant |

MC_GroupDisable | | I & |l &
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® Editing, Deleting, Copying, and Pasting Function Block Instance Variables

You can edit, delete, copy, and paste function block instance variables with the same procedures as
for global variables.

4-1-8 System-defined Variables

* System-defined Variables
System-defined variables are pre-defined by the system. All system-defined variable attributes are
fixed. The names and all other attributes of these variables are defined, and special functions are
assigned to them. You cannot change the names or any other attributes.

¢ You can use system-defined variables as soon as you register the Controller on the Sysmac Studio.
» System-defined variable names start with an underbar, as shown below.

4% P_On BOOL .
4y B _PRGER BOOL

Ei)

ko

ad1Deteriorated BOOL

Car§l1Err BOOL
Carf1PowerFail BOOL

¢ You can select them from lists in the Ladder Editor or ST Editor.

e There are system-defined variables for each of the four function modules, as listed in the following
table.

Function module

Type of system-defined variable

PLC Function Module

System-defined variables for PLC Function Module

Motion Control Function Module

System-defined variables for motion control

EtherNet/IP Function Module

System-defined variables for EtherNet/IP

EtherCAT Master Function Module

System-defined variables for EtherCAT master

¢ For information on system-defined variables, refer to System Defined Variable Reference on the
Help Menu, or to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) or NY-series
Industrial Panel PC / Industrial Box PC Software User’s Manual (Cat. No. W558).
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4 Programming

This section describes how to enter variable attributes. The following table shows which attributes exist

for different variable types and POUs (programs, functions, and function blocks).

@ Attributes Supported by Each Type of Variable

Programs Function blocks
Type of Global vari-
variable ables Internal vari- External Internal vari- Input Output In-out vari- External
ables variables ables variables variables ables variables
Name Supported. Supported. Supported. Supported. Supported. Supported. Supported. Supported.
Data Type Supported. Supported. Supported. Supported. Supported. Supported. Supported. Supported.
Initial Value | Supported. Supported. Not sup- Supported. Supported. Not sup- Not sup- Not sup-
ported. ported. ported. ported.
AT Specifi- | Supported. Supported. Not sup- Supported. Not sup- Not sup- Not sup- Not sup-
cation ported. ported. ported. ported. ported.
Retain Supported. Supported. Not sup- Supported. Supported. Supported. Not sup- Not sup-
ported. ported. ported.
Constant Supported. Supported. Supported. Supported. Supported. Not sup- Supported. Supported.
ported.
Network Supported. Not sup- Not sup- Not sup- Not sup- Not sup- Not sup- Not sup-
Publish ported. ported. ported. ported. ported. ported. ported.
Comment Supported. Supported. Supported. Supported. Supported. Supported. Supported. Supported.
In/Out Not sup- Not sup- Not sup- Not sup- Supported. Supported. Supported. Not sup-
ported. ported. ported. ported. ported.
Edge Not sup- Not sup- Not sup- Not sup- Supported. Not sup- Not sup- Not sup-
ported. ported. ported. ported. ported. ported. ported.
Functions
Type of
variable Internal vari- Input vari- Output vari- In-out vari- External Return val-
ables ables ables ables variables ues
Name Supported. Supported. Supported. Supported. Supported. Supported.
Data Type Supported. Supported. Supported. Supported. Supported. Supported.
Initial Value | Supported. Supported. Not sup- Not sup- Not sup- Not sup-
ported. ported. ported. ported.
AT Specifi- | Not sup- Not sup- Not sup- Not sup- Not sup- Not sup-
cation ported. ported. ported. ported. ported. ported.
Retain Not sup- Not sup- Not sup- Not sup- Not sup- Not sup-
ported. ported. ported. ported. ported. ported.
Constant Supported. Supported. Not sup- Supported. Supported. Not sup-
ported. ported.
Network Not sup- Not sup- Not sup- Not sup- Not sup- Not sup-
Publish ported. ported. ported. ported. ported. ported.
Comment Supported. Supported. Supported. Supported. Supported. Supported.
In/Out Not sup- Supported. Supported. Supported. Not sup- Not sup-
ported. ported. ported.
Edge Not sup- Not sup- Not sup- Not sup- Not sup- Not sup-
ported. ported. ported. ported. ported. ported.

uonessiBay o|qelie |-y

s9NqupY s|qenen buusuz 6-1-

For information on attributes, valid value ranges, and character restrictions, refer to the NJ/NX-
series CPU Unit Software User’s Manual (Cat. No. W501) or NY-series Industrial Panel PC / Indus-
trial Box PC Software User’s Manual (Cat. No. W558).

Name Attribute

Data Type | Inital Value | AT
aaa BOCL | |
Enter a string for the name.

| Retain | Constant | Network Publish
|DD not publish
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Data Type Attribute

| Initial Value

g =
Enter a data type directly or select one from the list. You can select from the following data types.

BOOL

BYTE, WORD, DWORD, and LWORD

SINT, INT, DINT, and LINT

USINT, UINT, UDINT, and ULINT

REAL and LREAL

TIME

DATE

TIME_OF_DAY

DATE_AND_TIME

STRING[256]

After you select STRING[256] as the data type, edit the value
inside the brackets to specify the size of the string including
the NULL character.

ARRAY[?..7] OF ?

After you select ARRAY[?..?] OF ? as the data type, edit the
question marks as follows:

Variable table

ARRAY[?..?] OF ?

\ \— Array variable data type
Array element last number

Array element first number

Example: ARRAY[0..9] OF INT

This specifies an array variable that contains 10 INT elements
from 0 to 9.

Specifying Multi-dimensional Arrays:

Variable table

ARRAY[1..9,0..9,0..5] OF BOOL
N-AX
\ \— Gives the first number of the elements in the third dimension of the array.

Gives the first number of the elements in the second dimension of the array.

Gives the first number of the elements in the first dimension of the array.

If the first array element number is 0, you can enter the vari-
able as follows:
Basic_data_type[Number_of_elements]

Example: You can enter ARRAY[0..4,0..9] OF BOOL as
BOOL[5,10].
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A method for specifying an array with any number of array
elements.

This array can be used only for in-out variables of a func-
tion/function block."2

+ Specifying method
Specify the data type as follows.
ARRAY[*] OF ?

Specify “*” where each of the array element first number and
last number is entered, and specify the data type of the array
elements in “?”.

Example: ARRAY[*] OF BOOL
You can enter ARRAY[*] OF BOOL as BOOL[*].

uopesysibay o|qeliep |-

For a multi-dimensional array, specify “*” for each dimension,
such as ARRAY[*,*,*] OF BOOL.

You cannot mix “*” and a numerical value to specify the ele-
ment first number/last number.

You can enter ARRAYT[*,*,*] OF BOOL also as BOOL[*,*,*].
You can specify that an integer variable (INT, SINT, DINT,

LINT, UINT, USINT, UDINT, and ULINT) contains only values
within a certain range.

. 1
Variable Table 1 This means that the variable
: must have a value between
110 and 100, inclusive.
1

End point

SaINquUNY d|qeueA Buleus 6-1-+

Start point

Specify a user-defined structure data type or a system-
defined structure data type in the Structure group of the Data
Type Editor.

Specify a user-defined union data type or a system-defined
union data type in the Union group of the Data Type Editor.

Specify a user-defined enumerated data type or a system-
defined enumerated data type in the Enumerated group of the
Data Type Editor.

Specify a system-defined function block name, or a user-
defined function block name.

*1 This setting is supported by CPU Units with unit version 1.18 or later.

*2 For details on how to use variable-length array variables, refer to the NJ/NX-series CPU Unit Soft-
ware User’s Manual (Cat. No. W501) or NY-series Industrial Panel PC / Industrial Box PC Software
User’s Manual (Cat. No. W558).
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Initial Value Attribute
Cnnl

| 2

Specify a value for the variable for one of the following situations when the Retain attribute is not
specified.
* When the power supply is turned ON
* When the operating mode is changed
* When you specify to initialize the value when the program is transferred
Enter a value directly or select an item from the list (the values in the list depend on the data type).

If you do not enter an initial value, 0 is used as the initial value.
Select None for no initial value.

¢ |nitial Values for Union Members: The initial values for union members cannot be edited and are
always 0.

Netwoark Publish Com|

» Enter the initial values for the elements of the array variable or the members of the structure vari-
able in the Initial Value Settings Dialog Box.

1 Click the Display Initial Value Settings Dialog Box Button in the initial value entry cell.

Data Type nitial Value

ARRAY[0..35,0..15] OF.. @

The Initial Value Setting Dialog Box is displayed.

Example: Two-dimensional Structure Array

E5] Initial Value Setting
Structi[0..35,0..15]

oD o020 000 00000088
oD o 020 000 00000088

() "o |
®

No. Item Description

1 Horizontal subscript display The subscripts of the specified dimension are displayed hori-
area zontally in order from 0. The array elements of the structure
members are all expanded on the display.

2 Vertical subscript display area | The subscripts for the dimension that is not displayed in the
horizontal subscript display area are displayed vertically in
order from 0. For a three-dimensional array, the subscripts for
the two dimensions that are not displayed in the horizontal sub-
script display area are displayed in combinations in order.

3 Array display direction selec- Used to select the directions in which to display the array
tion list dimensions from a list.
4 Array element jump settings Used to jump to a specified element. Enter the array subscripts

and click the Go to Button to move to the specified element.
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No. Item Description

5 Change Page You can scroll the page either vertically or horizontally. Each
page displays 26 items vertically and 20 items horizontally. You
can scroll the page by half pages or whole pages.

6 Go to Error Button Jumps to the first initial value error.

In this example, the initial value of the member Struct1[0,0].BoolMem1 is displayed at the inter-
section of the [0,*] row and [*,0].BoolMem1 column.

2 Enter the initial values of the members, and then click the OK Button.

The initial values are set.

Data Type Initial Value

ARRAY[0..35,0..15] OF...

@ Additional Information

uonessiBay o|qelie |-y

* You can change the display format of the Initial Value Settings Dialog Box in the option set-
tings to the format used in Sysmac Studio version 1.06 or lower.

Initial ¥alue Settings
Name Initial Value |  DataType
¥ Am_LMStatus #i ARRAY
[0]

SoINqUYY d|qene) buusuz 6-1-

For details on changing the display format, refer to 8-23 Sysmac Studio Option Settings.

AT Specification Attribute

| Initial Value

| AT | Retain | Consta

(s

* When Specifying an Address in Memory Used for CJ-series Units with an NJ-series Controller:
Add a % character to the beginning of the addresses when specifying memory used for CJ-series
Units. This is shown in the following table.

nt |  Metwork Publish

Area Setting range Format to enter
CIO Area CIO 0to CIO 6143 %0 to %6143
Work Area WO000 to W511 %WO0 to %W511
Holding Area HO to H1535 %HO0 to %H1535
DM Area DO to D32767 %DO0 to %D32767
EM Area EO_Oto E18_32767 %EO0_O to %E18_32767
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¢ For Device Variables Specified in the /O Map:
The contents of the AT Fields of the device variables are displayed automatically.

* When an AT address is specified for axis variables or axes group variables:
When _sAXIS_REF or _sGROUP_REF is input in the Data Type input area, the button to show
AT Setting Dialog Box is displayed in the AT input area.

1 Click the button to show AT Setting Dialog Box.

Data Type Initial Value
_sAXIS_REF |.|

2 Select one variable from the list of axis variable or axes group variable group in the AT Setting
Dialog Box.

Example for axis variables:

AT Setting n

Current AT

(a)

(b)

MC_AoasD02

Item Description

(a) Current AT specification Displays a variable name corresponds to the input AT.

(b) Variable list Displays all axis variables that are registered in the axis settings.

3 Click the OK Button.
The AT specification for axis variables or axes group variables is set.

Data Type Initial Value

_sAXIS_REF

Retain Attribute

Initial Value |

Specify whether to retain the value of the variable in the following cases.
* When power is turned ON after a power interruption

* When the operating mode changes to RUN mode

* When programs are transferred from the computer to the Controller
Select the check box when you want to retain the values.

Refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) or NY-series Industrial
Panel PC / Industrial Box PC Software User’s Manual (Cat. No. W558) for details on the conditions
for retention of the retained variables.

Constant Attribute

Initial Value | AT

If you set the Constant attribute, you can set the initial value of the variable when it is downloaded,
but you cannot overwrite the value afterward.
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Network Publish Attribute (Global Variables Only)

Data Type | Initial Value | AT | Retain | Constant | Metwork Publish |  Comment
i I ' ' || Donot publish

Select the setting for the Network Publish attribute from the list. You can select from the following.

Network Publish attri-

bute setting Description »

Do not publish The variable cannot be accessed from external devices. However, Support Soft- §
ware can still access the variable regardless of this setting. s

Publish Publish Only | You can access a variable with this attribute from external devices through CIP ;
communications. Tag data links are not possible for variables with this attribute fé’_

setting. 2

Q

Input You can access a variable with this attribute from external devices through CIP 5

=1

communications or a tag data link. For tag data links, this will be a variable for
data input (from another Controller to the local Controller).

Output You can access a variable with this attribute from external devices through CIP
communications or a tag data link. For tag data links, this will be a variable for
data output (from the local Controller to another Controller).

In/Out Attribute (Input/Output Variable Group Only)

Edge | Initial Value | Ret@in | Constant | Comment
_ ) (I

For the input/output variable group used in functions or function blocks, specify either an input vari-
able, output variable, or in-out variable from the list.

SaINquUNY d|qeueA Buleus 6-1-+

Edge (Input/Output Variable Group Only)

Data Type | Edge | Initial value | Retain | Constant |  Comment
. NOEEE = . . - :_-..:I

The Edge attribute makes a BOOL variable pass TRUE to a function block when the variable
changes from FALSE to TRUE or when it changes from TRUE to FALSE. This attribute is for func-
tion block input variables only. Select an attribute setting from the list. You can select from the follow-

ing.
Edge attribute setting Description
No edge No edge
Up FALSE to TRUE
Down TRUE to FALSE
Comment Attribute

Initial Value AT

Data Type

| | | Retain | Constant

Enter a comment.
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¢ Use the following procedure to enter the comments for the elements of an array variable or the
comments for structure variable members in the Comment Settings Dialog Box. (The array vari-
able can be a member of a union.)

1

Click the Display Comment Settings Dialog Box Button in the comment entry cell.

1 Status
L\

The Comment Settings Dialog Box is displayed.

Comment Settings
Name
¥ A LMStatus

Applied comment to selected items

Enter the comments for the elements and then click the OK Button.

This completes entering the comments.

Precautions for Correct Use

If you select the Use global variable comment Check Box in the option settings, you cannot
edit the comments for the corresponding variables that are registered as external variables in
the local variable tables.

You can register comments for union variables or for array elements in union array variables
with Sysmac Studio version 1.07 or higher. However, if you open a project in which such com-
ments are registered on Sysmac Studio version 1.06 or lower and then open the Comment
Settings Dialog Box for the union variable or union array variable, the comments for the array
elements will be lost.

You can register comments for structure variable members and for array elements of structure
array variables with Sysmac Studio version 1.09 or higher. However, if you open a project with
such comments on Sysmac Studio version 1.08 or lower, you cannot edit the variable com-
ments. Also, if you open a project in which such comments are registered on Sysmac Studio
version 1.06 or lower and then open the Comment Settings Dialog Box for the structure vari-
able or structure array variable, the comments for the structure variable members or array ele-
ments will be lost.

If you register a comment for a structure variable member and then change the name of the
member, the variable comment is cleared.

For a variable-length array variable, you cannot enter a comment for an array element.
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@ Additional Information

* You can globally switch the comments that are displayed. Refer to 8-16 Changing Variable
Comments and Data Type Comments for the actual procedures.

* You can expand and close more than one level of elements and members displayed for array
variables and structure variables. Right-click a variable, element, or member and select
Expand All under the Selected Item or Collapse All under the Selected Item.

* You can also display the Comment Settings Dialog Box online. Select a variable from the vari-
able table and right-click to select Show Comment Setting Dialog from the pop-up menu.

I Exporting/Importing Variable Comments

Export variable comments into an Office Open XML format file (xIsx format file). The comments to be
exported include structure variable member comments, union variable member comments, and array
variable element comments (hereinafter called “element comments”). You can edit a file with exported
comments in spreadsheet software that supports the Office Open XML format such as Excel.

uonessiBay o|qelie |-y

You can import an edited file and change the variable comments at a time. This is useful when you reg-
ister comments, in addition to definitions, for structure variable members and for union variable and
array variable elements.

Comments are exported to a file in units of the following variables.
* Global variable

* Internal variable

* In-out variable

» External variable

® Exporting Comments

1 Right-click in the view of the variable table that has the variable element comments you want to
edit, and select Export comment - All variables in this view (including element comments)
or Selected variables (including element comments) from the pop-up menu.

SoINqUYY d|qene) buusuz 6-1-

Import comment

Cut Crb+X
Copy CtreC

Paste. Cl+V
Delete Delete
Delete (including external variables) Ctrl+Shift+Delete.

The Save File Dialog Box is displayed.

2 Enter the file name, and then click the Save Button.
The comments for the target variables are saved in an xlsx format file.

@ Additional Information

* The maximum number of rows is 65,536 for comments to be output to an xlsx format file. If the
number of rows is 65,536 or greater, comments are divided and exported into multiple files
that are serial-numbered automatically.

* Variable comments that are not displayed on screen due to the filtering function are not
exported.
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® Editing Comments

Use the following procedure to edit the xIsx format file that you exported.
1 Open the xIsx file in a spreadsheet software application.

2 Edit a comment.

You can add comments to variables and elements without comments. To delete an existing
comment, make the cell containing it blank.

A B C
1 Sysmac Studio Element Comments File Name Comment
2 max_elements_array root
& max_elements_array[0] comment of 0
4 max_elements_array[1] comment of 1
5 max_elements_array[2]
6 max_elements_array[3]
7 max_elements_array[4]
8 max_elements_array[5] B

Do not change the first row (header row) or data in the name column.

3 Save the file.

@ Additional Information

You can edit an xIsx format file with spreadsheet software that supports the Office Open XML for-
mat such as Excel 2007 or later.

® Importing Comments

Use the following procedure to import the xlsx format file that you edited to the original variable
table.

1 Right-click the target variable table and select Import comment from the pop-up menu.

Create New

Copy €

Paste Cirl+V
Delete Delete
Delete (including external variables) Ctrl+Shift+Delete

The Select File Dialog Box is displayed.

2 Select the xIsx format file to import, and then click the Open Button. When comments were
divided and exported into multiple files, select all the files.

The import operation starts.

M Precautions for Correct Use

You cannot import the data while the filtering function is used. Cancel the filtering function, and
then execute the import operation.
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* The Variable Manager displays a list of the variables in the global or in a local variable table in a sep-

arate window.

* You can display variable usage, sort and filter the variables, edit and delete variables, or move vari-
ables while displaying another editing view.

@ Starting the Variable Manager

1 Select Variable Manager from the View Menu.

Output Tab Page Alt+3
Watch Tab Page Alt+2
Cross Reference Tab Page Alt+5

p Build Tab Page Alt+e  F

| Search and Replace Results Tab Page Alt+7 Il
Simulation Pane Alt+3

I Differential Monitar...

P

w  Variable Manager...

L

L]

1 Zoom 3

The Variable Manager Window is displayed.

I3 Varjable Manager

(1) |

(2) — —]

I
IR FOOL |
T BooL |
WS soo. |
ITIRETERaRS Avv[o. 53] oF o I
IIREEEss, Aweav[o. 631 oF o I
AL 10RO |
EETNVTER WORD |
TNCETRE I WORD |
ETWSEETER WORD |
WEREEI VoD I

1 _BonTarnarais P D3l OED

o R e |
®) @

Parts of the Window

(6)

No Part

Description

Variable table selection box

Use this box to select the variable table to display.

2 Show Usage Check Box

Select this check box to display columns of the usage of the vari-
ables in the variable list. Clear the selection to hide the usage
columns.

3 Assigned variable list

This list displays the variables from the variable table that is
selected in the variable table selection box. You can display and
hide columns from the pop-up menu.

4 Always on Top Check Box

Select this check box to always display the Variable Manager
Window on top of other windows and dialog boxes.

5 Update Button

Click this button update the display to reflect any changes that
have been made to the source variable table.

6 Delete Unused Variables Button

Click this button to delete all variables that are not used in any
program from all of the variable tables in the Controller.

7 Close Button

Click this button to close the Variable Manager Window.

2 Select the variable table to display in the variable table selection box.

The current contents of the variable table are displayed in the variable list.
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® Displaying Variable Usage

You can display the number of locations in which each variable is used. You can also search for the

variables that are not used at all as unused variables.

1 Select the Show Usage Check Box in the Variable Manager Window.

The usage columns are displayed in the variable list.

I3 Variable Manager,
Global Variables
(K| show Usage:

| Comment |
Starclinel
AT 0
Starclines
Status of Linel R
Status of Line2 R
Status of Line3 %
iotus of (nes [
Limit SWaf AAL ol
Limit SWaf AA2 R
Limit SWaf AST el
Limit SWafALL ]
SNESEEI WORD I ©
[0T_TDLSercnd_[eel I 0
001_TDLStopCrnd [Zle/elB I ©
D01_AdTTmCmd __|ZeelB I
RETEeRE: ARRAY0..63] oF B¢ N 0
IS, ARRAY10..63] OF o I 0
(DT WORD
TRVTESEPR WORD
001_Commstal ey
NI WORD
P01 Commstas [0S —
. IDECCACEEe ARRAY[O..63] OF o [ 0

Ei Always on Top

Displayed Columns

Using POUs |  IfO Mapping

[00] | CHW-ETP21 {
[00] | CHW-ETP21 {
[00] | CHW-ETP21 {
[00] | CHW-ETP21 {
[00] | CHW-ETP21 {
[00] | CHW-ETP21 {
[00] | CHW-EP21 {
[00] | CHW-ETP21 {
[00] | CHW-ETP21 {
[00] | CHW-ETP21 {
[00] | CHW-ETP21 {
[00] | CHW-ETP21 {

1
o
2
1
1
1
1}
2
1
2
1]
o
1}
o
1
1}
1}
1}
1}
o
1]
o
o

Delete Unused Variables Update _Chsa

Column Description
Use The number of locations in which each variable is used is displayed.
Using POUs The number of POUs in which each variable is used is displayed.
(This is displayed for global variables.)
I/0 Mapping If a variable is assigned to /O, the /0O name is displayed.
(This is displayed for global variables and internal variables.)

2 Clear the Show Usage Check Box to hide the usage columns.
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® Sorting Variables

You can sort the variable table in ascending or descending order according to any column.

1 Click the title row cell for the column to use to sort the variable list.

WORD
_ DmpEe 500U
0T TDLStopCmd el
0L AciTmCmd RS
_ RETEGEIEE ARRAY[D..63] OF BC
ARRAY[0..63] OF BC
LT WORD
| TSP WORD
0L Commstal e
0L Commstz2  WeR
WORD
| IDEEERERESEg ARRAY(0..63] OF BC

The variable list will be sorted in ascending order of the column.

uonessiBay o|qelie |-y

Name | Data Type
ARRAY[0..63] OF B(
ARRAY[0..63] OF BC
ARRAY[0..63] OF B
ARRAY[0..63] OF B
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL

Jabeuep s|geuep QL-L-v
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® Filtering Variables

You can apply a filter to the variable list to display only specific variables.

1 Right-click the title row cell for the column to use to filter the variable list and select Filtering.

E3] Filtering

B Match case
B Match whole word

ton.

B Match case
B Match whole word

I3 Variable Manager,
Global Variables
MEC=

Name ) Data Type | | UsingPOUs | IfO Mapping
e WIORD [o0] | Claw-ETP21 |
BOOL [00] | CHW-ETP21 {
BOOL [00] | CIIW-ETPZ1 {
BOOL I [00] | CTIW-ETPZ1 {
REEGeEE: ARRAY(0..63] OF B¢ I 0 [00] | CIIW-ETPZ1 {
T ARRAY(0..63] OF B¢ I 0 [00] | CIIW-ETPZ1 |
WORD [00] | CHW-ETP21 {
WORD [00] | CIIW-ETPZ1 {
WORD [00] | CIIW-ETPZ1 {
WORD [o0] | CI1W-ETPZ1 |
WORD [00] | CIIW-ETPZ1 {
Ty ARRAY[0..63] oF e I © [00] | CHW-ETPZ1 {
ARRAY[0..63] OF B¢ [ © [00] | CI1W-ETP21 {
WORD [00] | CIIW-ETPZ1 {
DWORD [00] | CIIW-ETPZ1 {
BOOL [00] | CIIW-ETPZ1 |
BOOL [00] | CHW-ETP21 {
BOOL [00] | CIW-ETP21 {
BOOL [00] | CIIW-ETPZ1 {
BOOL [o0] | CI1W-ETPZ1 |
BOOL [00] | CIIW-ETPZ1 {
BOOL [00] | CHW-ETP21 {
BOOL [00] | CI1W-ETP21 {

Lol — I =T — I — I — T — I — I — I — I — I — I — I — I — I — I — O — I — I — I —

KX Always on Top Delete Unused Variables Update Close

3 To cancel filtering, right-click the title row cell for the column that you used to filter the variable
list and select Clear Filtering.
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® Editing, Copying, and Deleting Variables

For any variable that can be edited on the Variable Manager, you can change the variable name or
comment or you can delete the variable.

» Editing Variables

1 In the variable list, double-click the name or comment of a variable that can be edited or press
the F2 + Tab Keys to select the item to edit.

FEL
PBZ

PES S
After you change the name or comment, press the Enter Key to apply the change. ,,2,
The change is also applied to the source variable table. :g»_

Giobal Vanabies B ¥ | %

Name | Data Type %

PB1 BOCL =

PBS BOCL %“

PB3 BOCL =]

If you change the name of a variable, a confirmation dialog box is displayed that asks whether to
change the name of the variable in the programs.

Variable Manager

Do you want to change the variable name used on the program?

IES No

Click the Yes Button to change the name in the programs.

* Copying Variables

Jabeuel ajgeuep QL-L-v

1 Right-click the variable to copy in the variable list and select Copy from the pop-up menu.

Select the variable table into which to paste the variable and paste the variable.

The variable is pasted.

* Deleting Variables

1 Right-click the variable to delete in the variable list and select Delete from the pop-up menu.

The selected variable is deleted. The variable is also deleted from the source variable table.

Sysmac Studio Version 1 Operation Manual (W504) 4-47



4 Programming

4-48

m Precautions for Correct Use

* When you change or delete a variable in the Variable Manager, the change is applied directly
to the global variable table and local variable tables. You cannot undo this operation.

* If the results of editing a variable causes an error for that variable, the error is detected in the
source variable table. Error checking is not performed in the Variable Manager.

¢ Even if the contents of the global variable table or the local variable table that is displayed in
the Variable Manager is changed, the change is not shown in the Variable Manager. If you
attempt to change, copy, or delete a variable that no longer exists, an error message is dis-
played.

* To apply any changes that have been made in the global variable table or the local variable
table, click the Update Button in the Variable Manager.

® Moving Variables

You can move a global variable or local variable to a local variable table or to the global variable
table.

By moving a variable to the appropriate variable table according to the usage conditions of the vari-
able, you can make POUs easier to reuse.

¢ Moving a Global Variable to a Local Variable Table

1 If a variable is used only in one POU, right-click the variable in the variable list and select Move
Variable to Local from the pop-up menu.

The selected variable is moved to the internal variables of the POU and it is deleted from the
global variable table.

The corresponding variable that is registered in the external variables of the POU is also
deleted.
* Moving a Local Variable to the Global Variable Table

1 Right-click the variable to move in the variable list and select Move Variable to Global from the
pop-up menu.

The selected variable is moved to the global variable table and it is deleted from the local vari-
able table.

The variable that was moved is automatically registered as an external variable in the local vari-
able table.
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M Precautions for Correct Use

* If the POU does not exist or if there are two or more POUs when you attempt to move a global

variable to a local variable table, an error will occur and you cannot move it.

» To update the display in the Variable Manager for the results of moving a variable, select the

variable table in the variable table selection box or click the Update Button.

® Searching Variables

You can search for variables in the variable list.

1 Right-click anywhere in the variable list and select Search from the menu.

The Search Dlalog Box is displayed.
Search le
I Scorch Previous

B Match case Search Next

B Match whole word Close

2 Enter the search string and click the Search Previous or Search Next Button.

The display will move to the location in the variable list that matches the search condition.

Name | Data Type | Comment | | Using POUs 1f0 Mapping
BOOL Start Linel 2 1
R -0 -
CER— - search &3
WORD
Search Previous
WORD

WORD B Match case Search Next
ENTEE 500. —
ENYYEE 500. B Match whole word Close
ENSTE 500. =

ENS N 5001 —_—

T T oo I A
1 ToLStarond (e E—

001_TDLStopCrnd _[Elelel8 I
D0L_AdiTmCrnd __ [lelel8 I
PRETEere: ARRAY(0..63] OF B¢ I 0
101_Targ=tPLCENSHEELIN{(S 63]0"5(_0
DT WORD

P01 Unitsta2  [0Te)

001 Commstal  [UTe)

P01 Commsta2  [CTeN

101 CommSta3 o] [
DT ARRAYI0. 53] OF o I 0

[00] | CHW-ETP21 {

[00] | CHW-ETP21 {
[00] | CHW-ETP21 {

(=D =T =R - = — = — I — I ]

[00] | CHW-ETP21 {
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® Deleting Unused Variables

You can delete all variables that are not used in any program (i.e., unused variables) from all of the
variable tables in the Controller.

1 Click the Delete Unused Variables Button in the Variable Manager Window.

The following confirmation message is displayed.

Variable Manager

il be: deleted. Do you wish to continue?

Kl Delete unused varizbles assianed to the ports on the 1/0 Map.

Yes

If you do not want to delete unused variables that are allocated to a port on the I/O Map, clear
the selection of the check box.

2 Click the Yes Button.

The unused variables are deleted.
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4-2 Registering POUs

* POUs (Program Organization Units)
A POU is a unit used to build a program. A POU can be a program, function, or function block. Refer
to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) or NY-series Industrial Panel
PC / Industrial Box PC Software User’s Manual (Cat. No. W558) for more information. You begin by
first registering a program, function, or function block under Programming - POUs in the Multiview
Explorer, and then coding the POU.

4-2-1 Displaying POUs

Click POUs under Programming in the Multiview Explorer.

¥ Programming

sNOd Buuesibey z-p

Programs, Functions, and Function Blocks are displayed under POUs.

¥ Programming
-
W A rous

4-2-2 Registering Programs

sNOd Buikeidsiq L-z-¥

* Registering Programs
You must create programs that define the control operations. You can design programs as ladder dia-
grams or ST, and then assign them to tasks for execution. You can use functions and function blocks
in programs. For a detailed explanation of programs, refer to the NJ/NX-series CPU Unit Software
User's Manual (Cat. No. W501) or NY-series Industrial Panel PC / Industrial Box PC Software User’s
Manual (Cat. No. W558).
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® Registering Ladder Diagram Programs

1 Right-click Programs under Programming - POUs and select Add - Ladder from the menu.

¥ Programming
¥ & POUs

=

[ Lacer ]

1 Debugging » |
i@ Funclioh s 100000

A program with the name Program1 is added (along with a section) under the Programs Layer.
ProgramO is registered in advance.

2 Double-click the section.

¥ Programming

The variable table and Ladder Editor are displayed in the Edit Pane. From here you can create
local variables and create ladder diagram rungs.

+
| Da@Type | Initial Value | AT | Retain | Constant| Comment |

Variable table

Enter Rung Comment

— Ladder Editor

@ Additional Information

To add a new section, right-click the ladder diagram program and select Add - Section from the
menu.

® Registering ST Programs

1 Right-click Programs under Programming - POUs and select Add - ST from the menu.

¥ Programming

¥ i Pous
¥ = Programs e

St st T [

& Funcions 4 For Debugging »

Program1 is;d'ded under Programs. (ST programs do not have sections.) ProgramO for a lad-
der diagram is registered in advance.

¥ Programmirng
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2 Double-click the ST program.

The variable table and ST Editor are displayed in the Edit Pane. From here you can create local
variables and create ST statements.

| Data Type | Initial Value | AT | Refain | Constant | Comment |

Variable table

sNOd Buuesibey z-p

ST Editor

® Deleting Programs
Right-click the program to delete in the Multiview Explorer and select Delete from the menu.

A deletion confirmation dialog box is displayed.

F5] pelete ’?\

Pl
a Are you sure you wish to delete the following item? Program1

Yes No

Click the Yes Button.
The program is deleted.

sweiboid Buusysibey z-z-v

® Copying and Pasting Programs

There are the following ways to copy programs.
* Copy: Only data under the selected program is copied.

* Copy with Dependents: Not only the data under the selected program but also variables that are
referenced by the program and the data types of the variables are also copied.

1 Select the program to copy in the Multiview Explorer and press the Ctrl+C Keys. Or, right-click
the program and select Copy from the menu. If you want to copy data together with variables
that are referenced by the program and the data types of the variables, select Copy with
Dependents.

¥ @ POUs
vEP

The program is copied.

2 Select Programs in the Multiview Explorer and press the Ctrl+V Keys. Or, right-click Programs
and select Paste from the menu.
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¢ When Copy is selected
The copied program is registered with the name “Copy_1_of Program Name”.
Local variables and data in the program are also registered at the same time.

¢ When Copy with Dependents is selected
Not only the data that are copied with Copy but also referenced global variables and their
data types are pasted.
If a variable or data type with the same name and different attribute already exists, the
Comparison before pasting dependents Dialog Box is displayed.
For details on the Comparison before pasting dependents Dialog Box, refer to 4-5-3 Com-
parison before Pasting Dependents on page 4-140.

m Precautions for Correct Use

* When you delete a program, all local variables in that program and section data are deleted
with it.

* After you paste a program, check to be sure that the variables and data types are used cor-
rectly.

@ Additional Information

* You can change the name of a program or section. Right-click the section or program to
rename and select Rename from the menu.

* If you copy and paste a program from a different project when the same name already exists,
you can select whether to overwrite or copy.
* You can insert a program between two programs. Right-click the program just after the loca-

tion where you want to insert the program and select Insert Above - Ladder or Insert Above
- ST.

4-2-3 Registering Function Blocks

* Function Blocks
Function blocks are instructions that define operations. Function blocks are written as ladder dia-
grams or ST. You can call them from programs as required. You can use functions inside function
blocks. For a detailed explanation of function blocks, refer to the NJ/NX-series CPU Unit Software
User's Manual (Cat. No. W501) or NY-series Industrial Panel PC / Industrial Box PC Software User’s
Manual (Cat. No. W558).
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® Registering Function Blocks

The following procedure shows how to register a user-defined function block. A ladder function
block is used as an example. Function block instructions are registered in the Sysmac Studio in
advance. You do not need to register function block instructions to use them. You can register ST
function blocks in the same way.

1 Right-click Function Blocks under Programming - POUs in the Multiview Explorer and select
Add - Ladder from the menu.

¥ Programming

A function block named FunctionBlockO is added under Function Blocks.

¥ Programming

sNOd Buuesibey z-p

2 Double-click the new function block.

The variable table for the function block and Ladder Editor are displayed in the Edit Pane. From
here you can create local variables and create ladder diagram rungs.
for function block

Data Type | Initial Value | AT | Retain | Constant | Comment |

syo0|g uonoun4 Buueysibey ¢-z-v

Ladder Editor

Enter Rung Comment

_—

® Deleting, Copying, and Pasting Function Blocks

You can delete, copy, and paste function blocks with the same procedures as for programs.

M Precautions for Correct Use

» To use a user-created function block definition in a ladder program, register at least one BOOL
input variable and one BOOL output variable in the function block definition. An error will occur
if you use a function block definition that does not have BOOL input and output variables in a
ladder program.

* When you delete a function block, all local variables and data in that function block are deleted
with it.

@ Additional Information

* You can also insert a function block between two function blocks. Right-click the function block
just after the location where you want to insert the function block and select Insert Above -
Ladder or Insert Above - ST.

» After you use a function block in a program (that is, after you have created an instance), you
can use that function block as a local variable data type for that program.
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4-2-4 Registering Functions

* Functions
A function is an instruction that performs a single function. Functions are written as ladder diagrams
or ST. You can call them from programs or function blocks as required. For a detailed explanation of
functions, refer to the NJ/NX-series CPU Unit Software User's Manual (Cat. No. W501) or NY-series
Industrial Panel PC / Industrial Box PC Software User’s Manual (Cat. No. W558).

® Registering Functions

The following procedure shows how to register a user-defined function. A ladder function is used as
an example. Function instructions are registered in the Sysmac Studio in advance. You do not need
to register function instructions to use them. You can register ST functions in the same way as
described in this example.

1 Right-click Functions under Programming - POUs in the Multiview Explorer and select Add -
Ladder from the menu.

¥ Programming

2 Double-click the new function.

The variable table for the function and Ladder Editor are displayed in the Edit Pane. From here
you can create local variables and create ladder diagram rungs.

{ Local variable table
DataType | IntialValue | AT | Retain |Constant| Comment | ] for function

Ladder Editor

® Deleting, Copying, and Pasting Functions

You can delete, copy, and paste functions with the same procedures as for programs.

m Precautions for Correct Use

* To use a user-created function definition in a ladder program, register at least one BOOL input
variable and one BOOL output variable in the function definition. An error will occur if you use
a function definition that does not have BOOL input and output variables in a ladder program.

¢ When you delete a function, all local variables and data in that function are deleted with it.

@ Additional Information

You can also insert a function between two functions. Right-click the function just after the loca-
tion where you want to insert the function and select Insert Above - Ladder or Insert Above -
ST.
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Displaying Properties

The properties of the POU are displayed. Use the following procedure to set the POU name, name-
space, version, and other POU properties.

1 Right-click the POU and select Properties from the menu.
The Properties Dialog Box for the POU is displayed.

Properties

Name

Name space
Version
Author
Created

Updated

sNOd Buuesibey z-p

Comment

You can change the following items.

Item Description E

Name Displays the name that is currently set for the POU. P
Namespace *1 Displays the namespace that is currently set. If this field is blank, the name is %
set as a global namespace. =

Version™2 Displays the major and minor versions of the POU. (E'I
Author™2 Displays the name of the person that created the POU. If this is the first time g—
=}

[

you are creating a POU after installing the Sysmac Studio, the user name that
you entered when you logged onto Windows is displayed.*3

Comment™2 Displays the comment for the POU.

*1 Refer to 4-4 Namespaces for information on namespaces.

*2 The items that you enter here are displayed at the bottom of the Toolbox to describe the library object when
the function or function block is reused as a library object. Refer to 9-3 Creating and Using Libraries for infor-
mation on library objects.

*3  You can change the author name that is displayed when you create a POU. Change it in the option settings.
For details, refer to 8-23 Sysmac Studio Option Settings on page 8-113.
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4-3 Creating Data Types

¢ Creating Data Types

Creating a data type involves defining a new data type by combining existing data types. Data types
registered using the Data Type Editor can be selected from the list of data types in the Variable Editor
and used like any other data type. You can define data types that are structures, unions, or enumera-
tions. For information on data types, refer to the NJ/NX-series CPU Unit Software User’s Manual

(Cat. No. W501) or NY-series Industrial Panel PC / Industrial Box PC Software User’s Manual (Cat.
No. W558).

® Opening the Data Types Tab Page

1 Double-click Data Types under Programming - Data in the Multiview Explorer. Or, right-click
Data Types under Programming - Data and select Edit from the menu.
¥ Programming
» i Pous
¥ B2 Data

% Data Types

Edit
o Globol Varia A

The Data Type Editor is displayed.

Base Type | Offsat Type | Offsat Byte | Offsat Bit |

® Creating Structure Data Types

After you register the data type, add members.

1 Click the Structures Side Tab in the Data Type Editor.

| Offset Type | Offset Byte | Offset Bit |
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2 If, as in this example, no data types are registered, click the Data Type Editor. A data type regis-
tration line is displayed.

10HFeok Tymat oot Butal Miffaat Rit) Comment

If you have already registered at least one data type, but you want to add more, press the Insert
Key with the cursor inside the Data Type Editor. Or, right-click inside the Data Type Editor and
select Create New Data Type from the menu.

Base Type | Offset Type | Offset Byte | Offset Bit| Comment

" Create New Data Type

Create New member

N
w
2]
[
Q
=4
=]
«Q
O
Q9
—
Q
g
e}
[1]
7]

3 Enter values for each item, and then press the Enter Key.

Base Type | Offset Type | Offset Byte | Offset Bit| Comment

. (e 4 _I

The data type is registered. Refer to Entering Data Type Afttributes on page 4-66 for information
on entering values for attributes.

4 Next, add a member. Right-click the data type you just registered and select Create New Mem-
ber from the menu.

Base Type | Offset Type | Offset Byte | Offset Bit| Comment

_:lz—l

The member is created.
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5 Enter values for each item, and then press the Enter Key.
The new member is added to the structure data type.

Base Type | Offset Type | Offset Byte | Offset Bit) Comment

S [

Refer to Entering Data Type Attributes on page 4-66 for information on entering values for attri-
butes.

6 Repeat steps 4 and 5 to add additional members as required.

® Creating Unions

After you register the data type, add members.

1 Click the Union Side Tab in the Data Type Editor.
| — T +

Comment

2 If, as in this example, no data types are registered, click the Data Types Editor. A data type reg-
istration line is displayed.

If you have already registered at least one data type, but you want to add more, press the Insert
Key with the cursor inside the Data Type Editor. Or, right-click inside the Data Type Editor and
select Create New Data Type from the menu.

Comment

[ Creat New Data Typs |

Create mew member
Cut
Copy

Delete
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3 Enter values for each item, and then press the Enter Key.

Comment

The data type is registered. Refer to Entering Data Type Afttributes on page 4-66 for information
on entering values for attributes.

4 Next, add a member. Right-click the data type you just registered and select Create New Mem-
ber from the menu.

N
w
2]
[
Q
=4
=]
«Q
O
Q9
—
Q
g
e}
[1]
7]

The new member is added to the union data type. Refer to Entering Data Type Attributes on
page 4-66 for information on entering values for attributes.

6 Repeat steps 4 and 5 to add additional members as required.

® Creating Enumerations

After you register the data type, add members.

1 Click the Enumerated Side Tab in the Data Type Editor.
The Enumeration Data Type Editor is displayed.

| EnumValue |  Comment

2 If, as in this example, no data types are registered, click the Data Type Editor. A data type regis-
tration line is displayed.

If you have already registered at least one data type, but you want to add more, press the Insert
Key with the cursor inside the Data Type Editor. Or, right-click inside the Data Type Editor and
select Create New Data Type from the menu.
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4-62

3 Enter values for each item, and then press the Enter Key.

| Enum Value | Comment

The data type is registered. Refer to Entering Data Type Attributes on page 4-66 for information
on entering values for attributes.

Next, add a member (i.e., an enumerator). Right-click the data type you just registered and
select Create New Member from the menu.

Name | Enum Value | Comment

Create New Data Type

— =
 Cic tow Hember |

The new member (enumerator) is added to the enumeration data type.

Enter values for each item, and then press the Enter Key.

| Enum Value | Comment | |

oo ———H+—o ] ]

Refer to Entering Data Type Attributes on page 4-66 for information on entering values for attri-
butes.

6 Repeat steps 4 and 5 to add additional members as required.
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® Changing Data Types and Members

1 Click the cell to edit in the data type or member.

Comment
Union
Enumerated

|Offset Type| Offset Byte|Offset Bit| Comment

N
w
2]
[
Q
=4
=]
«Q
O
Q9
—
Q
g
e}
[1]
7]

i
Mk

|Offset Type|Offset Byte| Offset Bit| Comment
— o |
Enumerated e
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® Deleting Data Types and Members
1 Click any cell on the line of the data type or member to delete to select the entire line.

2 Press the Delete Key. Or, right-click a row and select Delete from the menu.

|Offset Type|Offset Byte|Offset Bit| Comment

Create New Data Type
Create New Member

Cut
Copy

The data type or member is deleted.

® Copying and Pasting Data Types and Members

1 Click any cell on the line of the data type or member to copy.

Create New Data Typa
Create New Member
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3 Press the Ctrl + V Keys. Or, right-click and select Paste from the menu.
e 3

Create New Data Type
Create New Member

Cut

N
w
2]
[
Q
=4
=]
«Q
O
Q9
—
Q
g
e}
[1]
7]

The data type or member is copied with “_Copy” added to the name of the data type or member
that was copied.

|Offset Type|Offset Byte|Offset Bit| Comment

=

r—

M Precautions for Correct Use

If you use another structure as a member of a structure, you cannot specify a structure that
results in recursion or a loop. An error is detected during the program check.

@ Additional Information

If the same data type names or member names already exist when you copy and paste data
types or members from spreadsheets or other sources, a dialog box that shows a list of the
source and destination data types and members is displayed. Select the data types and mem-
bers to overwrite and execute the paste.
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4-66

® Entering Data Type Attributes

This section describes how to enter data type attributes. For information on attributes, valid value
ranges, and character restrictions, refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat.
No. W501) or NY-series Industrial Panel PC / Industrial Box PC Software User’s Manual (Cat. No.
W558).

Data type attribute Description
Name [ Name Enter a text string for the name.
RGB
Red
Green
Blue
Base Type Enter a data type directly or select one from the list.
STRUCT However, structures must be STRUCT and unions must
BOOL be UNION.
BOOL
Offset Type Select the type of offsets to use for structure members.
| Refer to Specifying Offsets for Structure Members on
M page 4-66, below, for details.
1CJ
Offset Byte |Offset Byte Set the offset of the member from the start of the struc-
ture variable. The current setting is displayed. You can
2 enter a byte offset when the offset type is set to User.
a
4
Offset Bit | Offset Bit Set the offset of the member from bit 0 at the specified
byte position. The current setting is displayed. You can
enter a bit offset when the offset type is set to User.
Enum Value Enter the integer value that corresponds to the enumer-
ator.
0
Iz
Comment Enter a comment.

® Specifying Offsets for Structure Members

You can specify offsets for structure members to set the memory configuration of the members. You
can align the memory configuration of the members of a structure when you use tag data links with
CJ-series CPU Units or with other external devices that have different memory structures. For
details, refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) or NY-series
Industrial Panel PC / Industrial Box PC Software User’s Manual (Cat. No. W558).

Set the offset type according to your purpose.
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Offset Type Description

NJ The optimum memory configuration for an NJ/NX/NY-series Controller is used for the fast-
est operation. Normally it is not necessary to make any changes.

CcJ The memory configuration of the CJ-series CPU Units is used. Suitable values are set for
the byte and bit offsets.

User This offset type allows you to set suitable values for the byte and bit offsets. You can set
the byte and bit offsets that are necessary to match the memory structure of the external
device.

I~ Version Information

A CPU Unit with unit version 1.01 or later and Sysmac Studio version 1.02 or higher are required
to set offsets for structure members.

sadA] ejeq Buneain ¢-

El Precautions for Correct Use

You cannot set initial values for variables that use structures for which member offsets are set. If
you specify initial values, an error will occur.

@ Additional Information

You can globally switch the comments that are displayed. Refer to 8-16 Changing Variable Com-
ments and Data Type Comments for the actual procedures.
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4-4 Namespaces

4-4-1

® Namespaces

Namespaces allow you to group and nest the names of data types, functions, and function block
definitions so that you can manage them. This reduces the chance of duplicated names and makes
the entities easier to access.

Use the following notation for names that use namespaces.

Device_A\Read._recipe

L Il ]

Name of Short name
namespace

L

Fully qualified name

Refer to NJ/NX-series CPU Unit Software User's Manual (Cat. No. W501) or NY-series Industrial
Panel PC / Industrial Box PC Software User’s Manual (Cat. No. W558) for details on namespaces.

¥ Version Information

With Sysmac Studio version 1.14 or higher, you cannot create namespaces that start with
OmronLib.

If you open a project that was created with Sysmac Studio version 1.13 or lower on Sysmac Stu-
dio version 1.14 or higher and the project contains a namespace that starts with OmronLib, an
error will not occur, but you cannot create new namespaces that start with OmronLib.

@ Additional Information

¢ The root of a namespace is called the global namespace.
* Namespaces can be nested to up to three levels.

Data for Which You Can Use Namespaces

You can use namespaces for the following data.
* Data types
» Functions and function block definitions

4-4-2 Setting Namespaces

4-68

® Data Types

Set the namespace and create the data type under it.
Displaying Namespace Settings

1 Display the Data Type Editor and then click the Namespace Tree Button on the left edge of the
table.

The namespace tree is displayed.
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|Offset Byte| Offset Bitl Comment

2 Select the namespace from the namespace tree.

All of the data types that belong to the selected namespace are displayed in the Data Type Edi-
tor.

Adding Namespaces

1 Right-click a namespace and select Create new child namespace from the menu.

sooedsaweN -

|Offset Byte|Offset Bit| Comment

I~ Create new child namaspace G

A namespace is added in the level below the selected namespace.

|Offset Byte| Offset Bit|

sooedsaweN bumes z-v-

@ Additional Information

You can change the names of the namespaces. Right-click a namespace and select Rename
from the menu or press the F2 Key.

Deleting Namespaces

1 Right-click the namespace to delete and select Delete from the menu.

The namespace is deleted.

M Precautions for Correct Use

When you delete a namespace, all of the namespaces at the levels below it and all data types
that belong to it are also deleted.

@ Additional Information

You can delete all namespaces except for global namespaces at the same time. Right-click a
global namespace and select Delete from the menu.
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Adding Data Types to Namespaces

1 Click the namespace to which to add a data type.

All of the data types that belong to the selected namespace are displayed in the Data Type Edi-
tor.

2 Register a data type using the normal data type registration procedure.

The data type is registered under the selected namespace.

@ Additional Information

You can delete, move, copy, and paste data types in the Data Type Editor for a namespace.

® Functions and Function Block Definitions
Use the following procedure to set a namespace in the properties of a function or function block defi-
nition.
1 Right-click the function or function block definition and select Properties from the menu.

The properties of the function or function block definition are displayed.

E3 Properties

Version _ _

Created 1/5/2012 11:59:21 AM

Updated 1/5/2012 11:59:21 AM

- -

0K Cancel

2 Enter the namespace as text for the Namespace Field in the properties.

E3] Properties

Version _

Created 1/5/2012 11:59:21 AM

Updated 1/5/2012 11:59:21 AM

Comment

The fully qualified name of the function or function block definition is displayed in the Multiview
Explorer.
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@ Additional Information

You can set the name of the namespace in the editor for the function or function block definition.
Click the Namespace-Using Declaration Bar in the editor, and then enter the name of the
namespace in the Namespace Field.

Function0 {Namespacelllx
Variables

Namespace - Usina
LEI STl Namespacel|MamespaceSubl

4-4-3 Using Namespaces

saoedsaweN -

You can use the names of data types, functions, and function block definitions that use namespaces
in the same way as you use names that do not use namespaces.

When you enter them, enter the fully qualified name. For functions that display candidates during
text entry, the fully qualified names are displayed.

Namespace1\NamespaceSub1\FB1
* Entry Example for Ladder or ST Editor
\\Namespace1\NamespaceSub1\FN1

. . gu L

® Examples of Entering Fully Qualified Names IN
w

&

Item Examples of fully qualified names 2

Data type Namespace1\StructType1 g
3

Functions and function block definitions * Entry Example for Variable Table e
B

]

The following section describes a special method for that you can use for namespaces.

Sysmac Studio Version 1 Operation Manual (W504) 4-71



4 Programming

4-72

® Usage Declaration

When programming a ladder diagram or ST, you can declare a namespace for the POU in advance.
This allows you to use the short names for function names and function block names.

1 Display the variable table in the Ladder Editor or ST Editor and click the Namespace — Using
Bar.

Variables

Namespace - Using

Data Type | Initial Value | AT | Ret@in | Constant |  Comme

The Namespace and Using setting areas are displayed.

ariables
Namespace - Using
Namespace
|Using

Data Type | Initial Value | AT | Retzin | Constant |  Comme

Note Refer to 4-5-1 Programming Ladder Diagrams and 4-5-2 Programming Structured Text for the procedures to
display the Ladder Editor and ST Editor.
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2 Enter the namespaces for the functions or function blocks to use in ladder programming or ST
programming.
Example: The Namespace1\NamespaceSub1\FN1 namespace for the function is declared in
the ST Editor.

Variables

Namespace - Using
Namespace
Using

This allows you to enter the short name in the ladder diagram or ST.

Example:

saoedsaweN -

Variables

Namespace - Using
Namespace
Using Namespacel\NamespaceSubl

Internals

[

i FN1(Input, Result);

M Precautions for Correct Use

* An error will occur during the program check if all of the names of namespaces are not unique
when you enter the short names of function names and function block names after you declare
the use of more than one namespace. If that occurs, enter the fully qualified names.

* When you specify a data type in a variable table, you must enter the fully qualified name even
if you have declared a namespace.

saoedsaweN Buisn ¢y

@ Additional Information

* You can enter the fully qualified names even if the use of a namespace is declared.

* When you use functions or function block definitions that are in the same namespace, you can
enter the short names even if you do not declare them.

* Backslashes (\) in names that use namespaces in the ST Editor may be displayed as Yen
symbols depending on the font that you use for the display. You can change the font in the
option settings. Refer to 8-23 Sysmac Studio Option Settings on page 8-113 for details.
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4-5 Programming

The following sections describe how to enter programming code. You can use either ladder diagrams
(LD) or ST (structured text) to code the algorithms used in POUs (programs, functions, or function

blocks).

4-5-1 Programming Ladder Diagrams

* Programming Ladder Diagram
Programming a ladder diagram involves connecting circuit parts with connecting lines to build algo-
rithms. You can enter circuit parts and connecting lines in the Ladder Editor.

I Opening and Using the Ladder Editor

® Programs

Double-click a section of a ladder diagram program under Programming - POUs - Programs in the
Multiview Explorer. Or, right-click the section and select Edit from the menu.

¥ Programming

» B2 Data

The Ladaer Editor for the program is displayed.

Namespace - Using
Data Type | Initial value | AT | Retain | Constant |  Comment

H Enfer Rung Cormment i

Refer to Registering Programs on page 4-51 for the procedure to register a ladder diagram program.
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® Functions and Function Blocks

Double-click a ladder diagram function under Programming - POUs - Functions or a ladder dia-
gram function block under Programming - POUs - Function Blocks in the Multiview Explorer. Or,
right-click a ladder diagram function or function block and select Edit from the menu.

¥ Programming

Data Type | Intial Value | AT | Retzin | Constant |  Comment

Buiwwesbolid G-

For information on registering ladder diagram functions or function blocks, refer to Registering Func-
tion Blocks on page 4-54 or Registering Functions on page 4-56.

I Adding and Deleting Sections

» Sections
You can divide ladder diagrams into smaller units for easier management. These units of division are

called sections.

sweubeiq Joppe] buiwwelbold L-G-f

® Adding Sections

1 Select a ladder diagram program under Programming - POUs - Programs in the Multiview
Explorer.

¥ Programming
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® Changing the Order of Sections

Programs are executed from top to bottom in the order that the sections are displayed in the Multiv-
iew Explorer. To change the order of execution, you must change the order of the sections.

1 Select the section to change the order of under Programming - POUs - Programs in the Multi-
view Explorer.

¥ Programming
¥ ifl POUs
¥ = Programs

¥ [=| Program0
o SectionD
(& Section
- Section2

2 Right-click the section and select Move Up from the menu to move the section up, or select
Move Down from the menu to move the section down. You can also drag the sections to
change the order.

¥ Programming
¥ il POUs

= Programs
¥ i Program

=- SectionD

- Sacti
¥ ¥ Functions
fi=] Functiol
¥ & Function B] Delete

[ Functiol BEname

¥ B Dat. | y
L = (o) |

Mowve Down

The selected section is moved up or down.

¥ Programming
¥ il POUs
¥ = Programs
¥ [~ Program?

Sectionl
= Sectiond

& Section2

Right-click an existing section and select Insert Above - Section. A new section is inserted
above the selected section.

® Deleting Sections

1 Select the section to delete from a ladder diagram program under Programming - POUs - Pro-
grams in the Multiview Explorer.

¥ Programming
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2 Right-click the section and select Delete from the menu. Or, select Delete from the Edit menu.
You can also press the Delete Key to delete the section.

¥ Programming

® Copying and Pasting Sections

There are the following ways to copy sections.
¢ Copy: Only circuit data in the section is copied.

» Copy with Dependents: Not only the circuit data of the section but also variables that are refer-
enced by the section and the data types of the variables are copied.

Buiwwesbolid G-

1 Select the section to copy from a ladder diagram program under Programming - POUs - Pro-
grams in the Multiview Explorer.

¥ Programming

2 Press the Ctrl + C Keys. Or, right-click the section and select Copy from the menu. If you want
to copy data together with referenced variables and their data types, select Copy with
Dependents.

b4 Programming
¥ i@ PoOUs
Y

sweubeiq Joppe] buiwwelbold L-G-f

Edit

Cut

L Fun Copy with Dependents

-

L & Fun
P 5 Data Delete
» FA Tasks
Rename
Insert Above

Move Up

3 Press the Ctrl + V Keys. Or, right-click and select Paste from the menu.

¥ Programming
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¢ When Copy is selected
The copied section is added. If a section with the same name already exists, a message box
appears to confirm whether you want to overwrite the section. Click the Yes Button to
overwrite the section. If you click the No Button, the section is added with the name
“Copy_1_of_Section Name”.

¥ Programming

* When Copy with Dependents is selected
Not only the data that are copied with Copy but also global variables and their data types
used in the section are pasted to the destination program.
If a variable or data type with the same name and different attribute already exists in the des-
tination program, the Comparison before pasting dependents Dialog Box is displayed.
For details on the Comparison before pasting dependents Dialog Box, refer to 4-5-3 Com-
parison before Pasting Dependents on page 4-140.

M Precautions for Correct Use

* You cannot undo or redo actions performed on sections in the Multiview Explorer. After you
delete a section, you cannot restore it.

¢ Changes that you make to a program affect all sections under that program as well.

» After you paste a section, check to be sure that the variables and data types are used cor-
rectly.

@ Additional Information

» To switch the display between different sections, click the tab for the desired section name.
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I Basic Circuit Part Operations

* Inserting Circuit Parts
You insert circuit parts in the Ladder Editor to create an algorithm. The following circuit parts are sup-

ported.
Circuit Part Description
Input . A program input.
Output A program output. N
s &
3
—O— 3
«Q
g
Function block o] An instruction that defines an operation. 3
—>CD ql—— a
— Load CV—
—{PV
Function An instruction to perform a single function.
SINT_TO_BCO_DWORD)
—EN ENOf—
] In —
Inline ST e ——— =l An ST program that is entered in a ladder pro- g
3| Devicef Patternt : gram. N
Radi =30
s|| DevicePattems#Pattem : o
6 RadiusParam := 5.0: 8
7|| END_CASE: «Q
: W ference i= 2.0 * RadiusParam * PL; a
i 9| WorkCircum ce ;= 2.0 * Radi : ... g
Jump Jump? A jump starting point to another rung. 3
—» 2
(o}
@
Jump label A label that designates a jump destination. g
. o
' 3
(2]

® Methods for Inserting Circuit Parts
There are four basic ways to insert circuit parts.
Method (1) Drag a circuit part from the Toolbox.

Method (2) Right-click a connecting line and select Insert Circuit Part from the menu.
Method (3) Select a connecting line and press the shortcut key to insert a circuit part.
Method (4) Select a connecting line and then select a circuit parts from Insert - Circuit Parts on

the Main Menu.
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I Inserting and Deleting Program Inputs and Outputs

® Inserting a Program Input in an AND Structure
There are four methods to insert an input in an AND structure.
Method (1) Drag an input from the Toolbox.

Method (2) Right-click a connecting line and select Insert Input from the Menu.
Method (3) Select a connecting line and press the C Key.
Method (4) Select the location at which to insert the input and select Insert - Circuit Parts - N.O.

Input.
The procedures to insert the input that is shown in the following figure are given below.

| Retmin | Constant | Comment |

Starting Cperation . !

o ] I

o

Method (1) Dragging an Input from the Toolbox

Select Input in the Ladder Tools in the Toolbox and drag it to the location where you want to insert
it in the Ladder Editor.

p Comparison

1 Data Type | Intial Value | AT | Retain | Constant |  Comment

» Conversion

p Counter

p Data Movement

» Data Type Conversion
» FG5

Enter Rung Cormment

|
T $—

The input is inserted.

TSt

i}
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Method (2) Right-clicking a Connecting Line and Selecting Insert Input from the Menu

Right-click the connecting line where you want to insert the input and select Insert Input from the
menu.

Enter Rung

Comment

i}

Buiwwesbolid G-

Method (3) Selecting a Connecting Line and Pressing the C Key

Select a connecting line and then press the C Key.

Enter Rung Cormment

——

F‘

The input is inserted.

Method (4) Selecting the Location at Which to Insert the Input and Selecting Insert - Circuit
Parts - N.O. Input.

Select the location at which to insert the input and then select Insert - Circuit Parts - N.O. Input.

Insert  Project  Centroller  Simulation  Tools
‘ Circuit Parts Lina

sweubeiq Joppe] buiwwelbold L-G-¢

N.O. Input
N.C. Input

OR with M.O. Input
ORwith N.C. Input
Output

i NOT Output

sods Settings Function

| Axes Group Settings Function Black
Cam Data Sattings
Data Trace

»
Controller »
Program >
Function »
Function Block v
Debug Program  #
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4-82

® Inserting a Program Input in an OR Structure

There are five ways to insert an input in an OR structure.

Method (1)

Method (2)

Method (3)

Method (4)
Method (5)

Drag an input from the Toolbox to the input that is above where you want to insert the
input.

Right-click the input where you want to insert the OR input and select Insert Parallel
Input Above or Insert Parallel Input Below from the menu.

Drag the connecting line from the start point to insert the input to the connecting line at
the end point.

Select an input and press the W Key. For a NOT input, press the X Key.

Select the location at which to insert the input and select Insert - Circuit Parts - OR
with N.O. Input.

The procedures to insert the input that is shown in the following figure are given below.

Name | Data Type | Initial Value | AT | Retain | Constant |  Comment

BOOL False ] ]

BOOL False M ]

BOOL False M (]
00 w

Method (1) Dragging an Input from the Toolbox to the Input that Is Above Where You Want to
Insert the Input

Select Input in the Ladder Tools in the Toolbox and drag the input to the input that is above the
location where you want to insert it in the Ladder Editor.

p» Comparison
Data Type | Intial Value | AT | Retain | Constant |  Comment
» Conversion

n Lfn ter Rung Comment
i< <

» Counter

» Data Movement

» Data Type Conversion
» FGS

The input is inserted in an OR structure.

Enter Rung Comment

b

’—ﬁ—
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Method (2) Right-clicking the Input Where You Want to Insert the OR Input and Selecting
Insert Parallel Input Above or Insert Parallel Input Below from the Menu

Right-click the input where you want to insert the OR input and select Insert parallel input below
from the menu.

The input is inserted in an OR structure.

Enter Rung Comment
0 i
‘ |

Buiwwesbolid G-
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Method (3) Dragging the Connecting Line from the Start Point to Insert the Input to the
Connecting Line at the End Point

Drag the connecting line from the start point where you want to insert the input to the end point.

.

The pop-up menu is displayed.

a b
e ——

Select N.O. Input. Or, press the Enter Key.
The input is inserted in an OR structure.

Enter Rung Comment
a

b

If you drag a connecting line to connect across the rung without a program input, a program input is
inserted automatically.

o

Insertion Example:

Add
o |

Line

Select Add Vertical Line from the pop-up
menu or press the Enter Key.
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Method (4) Selecting an Input and Pressing the W Key For a NOT input, press the X Key.
Select the input above the location where you want to insert the input and press the W Key.

b
— — —

The input is inserted in an OR structure.

]

Enter Rung Cormmernt
a2

1 F?-i Comment
Method (5) Selecting the Location at Which to Insert the Input and Selecting Insert - Circuit

Parts - OR with N.O. Input

Select the input above the location at which to insert the input and then select Insert - Circuit Parts
- OR with N.O. Input

Enter Rung Comment

e

The input is inserted in an OR structure.

Buiwwesbolid G-

o

® Inserting Program Outputs in Series in an AND Structure

1]

There are four ways to insert outputs in series.

sweubeiq Joppe] buiwwelbold L-G-¢

Method (1) Drag an output from the Toolbox.

Method (2) Right-click a connecting line and select Insert Output from the menu.
Method (3) Select a connecting line and then press the O Key. For a NOT output, press the Q Key.
Method (4) Select the location at which to insert the output and select Insert - Circuit Parts - Out-

put.
The procedures to insert the output that is shown in the following figure are given below.

Name | Data Type | Initial Value | AT | Refmin | Constant |  Comment

a BOOL False M ]
b BOOL False M
BOOL False m

]
]
1
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Method (1) Dragging an Output from the Toolbox

Select Output in the Ladder Tools in the Toolbox and drag it to the location where you want to
insert it in the Ladder Editor.

» Comparison
AT | Retsin | Constant |  Comment

Data Type | Initial Value |
p Conversion

» Counter

p» Data Movement
p Data Type Conversion
» S
Enter Rung Comment ¥ Ladder Tools
a Q b Function
|_| Function Block
Inline 5T

Input

The output is inserted.

Enfer Rung Commert
a b

i

I

If you drop the output on a connecting line, the output is inserted in series.

1}

Method (2) Right-clicking a Connecting Line and Selecting Insert Output from the Menu

1 Right-click the connecting line where you want to insert the output and select Insert Output
from the menu.

Enter Rung Comment

a b
Insart nnat

Insert Output

0

Insert Function Block

Insert Function
Insart Jump

. Inserl Inline 5T
The output is inserted.
Enfer Rung ComupenT

a b [

i o
Method (3) Selecting a Connecting Line and Pressing the O Key For a NOT output, press the
Q Key.
Select the output above the location where you want to insert the output and press the O Key.

i}

Enfer Rung Comment
| :-]al Ib@

The output is inserted.

1]

Enfer Rung Comment I
a b
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Method (4) Selecting the Location at Which to Insert the Output and Selecting Insert - Circuit
Parts - Output.

Select the location at which to insert the output and then select Insert - Circuit Parts - Output.

« Insert Project Controller Simulation Tools
Circuit Parts

N.O. Input
N.C. Input
OR with N.O. Input

»
3
3
Bmrgizy *| ORwith N.C. Input
Function Block 3

b Output

Debug Program NOT Output
Poris Settings Function

Axes Group Settings Eunction Block
Cam Data Settings
Data Trace

Controller

The output is inserted.

® Inserting Program Outputs in an OR Structure
There are three ways to insert outputs.

Method (1) Drag an output from the Toolbox to the location above the coil with which an OR struc-
ture is required.

Buiwwesbolid G-

Method (2) Drag the connecting line from the start point to insert the output to the end point at the
right bus bar.

Method (3) Right-click the output where you want to create the OR structure in the Ladder Editor
and select Insert Parallel Output from the menu.

The procedures to insert the output that is shown in the following figure are given below.

Select Output in the Ladder Tools in the Toolbox and drag it to the location where you want to
insert it in the Ladder Editor.

Enter Rung ¢

Comment
b
1
I

’JH

Method (1) Dragging an Output from the Toolbox

1]

sweubeiq Joppe] buiwwelbold L-G-f

Communications

| Data Type | Initial Value | AT | Retain |Constant| Comment

Comparison

Conversion
Counter
Data Movement

Data Type Conversion

FCS

Enter Rung Commoent

a b
¥ Ladder Tools
I—ﬁ H F

F Function

n Block
Inline ST
Input

Jump

Label hal

The output is inserted.

ot |
r - ‘
| =

If you drop the output on a connecting line, the output is inserted in series.
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Method (2) Dragging the Connecting Line from the Start Point to Insert the Output to the End
Point at the Right Bus Bar

Drag the connecting line from the start point where you want to insert the output to the right bus bar
at the end point.

i = all

]

The pop-up menu is displayed.

C

Select Output. Or, press the Enter Key.
The output is inserted.

Enfer Rung Comment

Method (3) Right-clicking the Output Where You Want To Create the OR Structure in the
Ladder Editor and Selecting Insert Parallel Output from the Menu

Right-click the output where you want to insert the OR output and select Insert parallel output
above or Insert parallel output below from the menu.

Enter Rung Comment

b
H |

o
a

The output is inserted in an OR structure.

Enter Rung Comment
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® Procedures for Changing Circuit Parts

Editing Program Inputs and Outputs

Negating Inputs and Outputs

Select an input or an output, and then press the / Key. Or, right-click the input or output and select
Invert from the menu.

Cormment

The N.O./N.C. state of the input or output is reversed.

‘ Enfer Rung Comrm
0 ’_{a i i
Setting Differentiation

To set upward differentiation, right-click the input or output and select Diff Up from the menu. To set
downward differentiation, select Diff Down from the menu.

Buiwwesbolid G-

Enter Rum

a
Edit Variable
Insert parallel input above

Insert parallel input below
Imvert

Upward differentiation or downward differentiation is set.

sweubeiq Joppe] buiwwelbold L-G-f

Editing Function Blocks

Entering Parameters

1 Click the parameter you want to edit in the function block.

Enter Rung Comment

L Enter Runction Block
Fil=0pen

Execute Done

FileName  Busy

= Mod= Error

ErrorlD

W
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2 Enter the variable name to use. If there are variable names with a usable data type, you can
also select from the variables displayed in the list.

a FilzOpen |

Execute Dany
FilzMam=  Busy -@
Mode Error a BoOL
ErrorID 2® .

Fileip|| < b BOOL
4% © BOOL

4 d BOOL

4o = BOOL

4» fBOOL

g o BoOL

# MC_fxisD00 _sAXIS_REF
# P_CY BOOL

Reversing Inputs

Right-click a BOOL input variable name in the function block and select Toggle Negate from the
menu.

g Cor

(Get100msCny
—En ENO
| ddd
Enter Rung Comment
L InstanceRS
aza  [Get100msCl | RS |
EN ISet Q1| |

Toggle Negate

The input for the selected parameter is inverted.

Enter Rung Commearnt

aaa  |Get100msCnt
—{Een ENO
— ddd

o]

A small circle is displayed
for reversed parameters.

Editing Functions

Entering Parameters

Parameters are entered in the same way as for function blocks.
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® Procedures for Deleting Circuit Parts

Deleting Program Inputs

Right-click the input you want to delete and select Delete from the menu. Or, select the input and
press the Delete Key.

i Enter Rung Comment

Buiwwesbolid G-

Data Type | Initial Value | AT | Retain | Constant | Comment

Enter Rung Comment .

0 |-
In this case, any variables assigned to the input are not deleted from the local variable table or
global variable table.

sweubeiq Joppe] buiwwelbold L-G-f
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Deleting Outputs

Right-click the output you want to delete and select Delete from the menu. Or, select the output and
press the Delete Key.

Enfer Rung Comment

-

The selected output is deleted.

| Initial Value | AT | Retain | Constant |  Comment

Enter Rumng Comimert i |

In this case, any variables assigned to the output are not deleted from the local variéble table or
global variable table.

@ Additional Information

You can specify the rung display width to align the positions of the right bus bars of rungs.

Specify the rung display width in the option settings. Refer to 8-23 Sysmac Studio Option Set-
tings on page 8-113 for details.
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I Entering Variables in Circuit Parts

Use the following method to enter variables into a program input or output that you have inserted. All
variables with the correct data type are displayed in the list.

Entering Global Variables

Method (1) Select a variable that is already registered in the global variable table from the
list in the Ladder Editor.

Local Variables

Method (1) Select a variable that is registered in the local variable table from the list in the
Ladder Editor.

Method (2) Drag a variable from the local variable table of the POUs to the Ladder Editor.

Method (3) Enter a variable in the Ladder Editor (or the ST Editor) before you register the
variable in the local variable table.

The procedures to enter the variables that are shown in the following figure are given below.

N
Data Type | Intmal Value | AT | Retain | Constant | Comment

BOOL Falsa i (il

False

Falsz.

Method (1) Selecting a Variable in the Ladder Editor

1 Select the input, click Enter Variable or press the Ctrl + Space Keys, and then select a variable
from the list. The variables of the same type as the input are displayed as candidates in the list.

% MC_Axis00 _sAXIS_REF
4% P_CY BOOL

The variable is entered.

o

0
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Method (2) Dragging a Variable from the Local Variable Table of the POUs

Drag the variable you want from the local variable table to the input.

| Data Type | Initial Value | AT | Retain | Constant |  Comment

BOOI False M M

BOO False

Enter Rung Co & .
a  Enter Vanable c I

| | | A () |
I ikl

The variable is entered.

Enter Rung Commernt
Method (3) Enter a variable in the Ladder Editor (or the ST Editor) before you register the
variable in the local variable table.

Select a program input, click Enter Variable, and enter the variable directly.

Sample
| a @

The variable is entered.

Sample

-

Q
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% Additional Information

* Members of derivative variables also appear in the list as long as they have the correct data
type.

* You cannot view addresses in memory for CJ-series Units or /O ports in the Ladder Editor,
only the variable names. You also cannot see if a variable has an AT specification.

e The variable names of any new variables that you enter in the Ladder Editor are automatically
registered in the local variable table. You can select the Select local or global variable and reg-
ister it Check Box in the option settings to specify the variable table in which the variable
names are registered. Refer to 8-23 Sysmac Studio Option Settings on page 8-113 for details.

* You can identify the following types of variables in the Ladder Editor by their color.
¢ Global variables: Red-purple
* Local variables: Black

You can change the color of the global variables in the option settings.

* If you select the Show comment Check Box for variable comments in the option settings, you
can enter a variable comment when you enter a variable.

Buiwwesbolid G-

aza |
Enter Comment

* You can change the display width for variable names in the option settings.

» If an NA-series PT is registered in the project, you can drag program inputs and program out-
puts from the Ladder Editor to the NA-series PT Page Editor to add them as buttons and
lamps.

Refer to the NA-series Programmable Terminal Software User’s Manual (Cat. No. V118) for
details.

 If you move the mouse over a circuit part or select Show Tooltip, supplemental information on
the variable that you entered is displayed in the tooltip. Refer to Show Tooltip on page 4-120
for detail.

sweubeiq Joppe] buiwwelbold L-G-¢
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® Inserting Rungs
You can use the following procedures to insert rungs.

Method (1) Select Rung under Ladder Tools in the Toolbox and then drag the rung to the beginning
of the rung in front of the location where you want to insert the rung.

Enter Rung Comment

Inline ST

Input

Jump

Label

Method (2) Select the start of a rung and press the R Key. (Press the Shift + R Keys to insert a rung
above the selected rung.)

Method (3) Right-click a rung and select Insert rung above or Insert rung below.

Enfer Rung Comymernt

Arung is inserted above or below the selected rung.

Enfer Rung Comment

o o

Enter Rung Cormment

ﬁ

1}
1
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Inserting and Deleting Function Block Instructions and User-defined
Function Blocks

® Inserting Function Blocks
You can use the following methods to insert function block instructions and user-defined function
blocks (collectively called “function blocks” below).
Inserting Function Block Instructions
Method (1) Drag a function block instruction from the Toolbox.

Inserting User-defined Function Blocks and Function Block Instructions
Method (1) Drag a function block from the Toolbox.
Method (2) Right-click the desired location and select Insert Function Block from the menu.

Method (3) Move the cursor to the insertion position and press the F Key.

Buiwwesbolid G-

The procedures to insert the function block that is shown in the following figure are given below.

Comment |

AT | Retain | Constant |

| B A |

Name Data Type | Inital Value |
a BOOL False |

b
——

Ins_SendPMR SendCmd 1

Ins_SendPMR
SendCmd

SkiClearBuf

Execute

DstNetAdr
CommPort
CmdDat ErrorID|
ErrorIDEx
RespDat{—:

SktClose

SkiGetTCPStatus

CmdSize

SktTCPAccept

SkiTCPConnect

EIRE IR R I

Skt TCPRoV

Inserting Function Block Instructions

sweubeiq Joppe] buiwwelbold L-G-f

The following example is for a communications instruction.

Method (1) Dragging a Function Block Instruction from the Toolbox

1 Select SendCmd under Communications in the Toolbox and then drag it to the location where
you want to insert it.

Data Type | Initial Value | AT | Retain | Constant |  Comment |

RespDat ———— RespDat
Option

A rung for the SendCmd function block is inserted.
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2 Click Enter Function Block at the top of the function block you inserted and enter an instance
name for the function block. If the function block instance is registered in the local variable table,
you can also select this instance.

C 5

Data Type | Initial Value | AT | Retain | Constant |

The instance name is registered
in the local variable table.

Enter Varable—| {—Enter Variable
Enter Variable— {—Enter Variable
Enter Vanable— CmdDat ErvorlD —Enter Variable
Enter Varable— CmdSize ErrorIDEx — Enier Variabie
Enter Variable— RespDat —— RespDat (—Enter Vanable
Enter Variable— Option

This completes the insertion of the function block. If you entered a new instance name, it is reg-
istered in the local variable table.

Inserting User-defined Function Blocks and Function Block Instructions
Method (1) Dragging a Function Block from the Toolbox

1 Select Function Block under Ladder Tools in the Toolbox and then drag it to the location
where you want to insert it.

BCD Conversion

Data Type | Initial Value | AT | Retain | Constant |  Comment

Bit String Processing

Communications
Comparison

Conversion

Counter

Enter Rung Comment Data Movement

Enter Function Block Data Type Conversion
a b Function Black c

Ladder Tools

u|
Function

Inline 5T

Input

Jump

The function block is added to the rung.

2 Click Enter Type Name inside the function block you inserted, press the Ctrl + Space Keys or
enter the first character, and then select a function block or function block instruction from the
drop-down list.

Enter Rung Cormment .

¢ Enter Fin ook
a b —l c
H 4# F_TRIG |

¢ FileClose
_;,v Fil=Copy
.ﬁll FileGets
_J,v Fil=Cpen
'ﬁ.’ FilePuts
2 FileRead
'ﬁ.’ FileReadVar
¥ FileRemove
'ﬁ.’ FileRename
¥ FileSeek
.ﬁ) FileWrite
¢ FileWriteVar

_J,v MC_~AbortTrigger
.:1‘{1 MC_#xesObsarve

Ld WU CmenTn .

The selected function block is displayed.
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3 Click Enter Function Block in the function block you inserted and enter an instance name for the
function block. If the function block instance is registered in the local variable table, you can also
select this instance.

1 Name | Data Type | Initial Value | AT | Ref@in | Constant |  Comment ||
a BOOL False m M

BOOL False

0oL [Fae.

SendCmd

The instance name
is registered in the
local variable table.

This completes the insertion of the function block. If you entered a new instance name, it is reg-
istered in the local variable table.

For the following methods 2 and 3, you first must register a function block definition as a data
type in the local variable table.

Method (2) Right-clicking the Desired Location and Selecting Insert Function Block from the Menu

Buiwwesbolid G-

1 Right-click a connecting line and select Insert Function Block from the menu.

Enter Rung Comment
o | . B c
- 5

Insert Inline ST

The function block is added.

2 Click Enter Function Block at the top of the function block you inserted and enter an instance
name for the function block. If the function block instance is registered in the local variable table,
you can also select this instance.

sweubeiq Joppe] buiwwelbold L-G-¢

Comment

o || 7= e o

Enter Rung Corr
Enter Function Block
a b c
H 4 FTRIG []

% FileClose
% FileCopy
¥ FlleGets
4# FileOpen
¥ FilePuts
¢ FileRead
¥ FileReadvar
¢ FileRemave
4# FileRename
@ FileSesk
¥ Filewrita
¥ FileWriteVar

£
&# MC_mbortTrigger

This completes the insertion of the function block. If you entered a new instance name, it is reg-
istered in the local variable table.

Method (3) Moving the Cursor to the Insertion Position and Pressing the F Key

Select the connecting line at the insertion location and press the F Key. An empty function block
is added. The rest of the procedure is the same as for method 2.

@ Additional Information

You can insert a function block by dragging the mouse between two connecting lines. Select
Function Block from the pop-up menu that is displayed when you release the mouse button.
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4-100

® Deleting Function Block Instances

Right-click the function block instance to delete and select Delete from the menu. Or, select the
function block instance and press the Delete Key.

| Data Type | Initial Value | AT | Retain | Constant |  Comment

Edit Instance Name

Insert parallel input above
Insert parallel input below

The selected function block instance is deleted. However, the variables used for parameters are not
deleted.

Data Type | Initial Value | AT | Refain | Constant | Comment |

Enter Rung Comment .

- oA |
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I Entering Parameters in Function Blocks

Use the following method to enter parameters into a function block that you have inserted. All variables
with the correct data type are displayed in the list.

Global Variables

Method (1) Select a variable that is registered in the global variable table from the list in the Ladder
Editor.

Local Variables

Method (1) Select a variable that is registered in the local variable table from the list in the Ladder
Editor.

Method (2) Drag a variable from the local variable table of the POUs to the Ladder Editor.

Method (3) Enter a variable in the Ladder Editor (or the ST Editor) before you register the variable in
the local variable table.

The procedures to enter the variables that are shown in the following figure are given below.

Buiwwesbolid G-

Internals Name | Data Type | Inital Value | AT | Retain | Constant |  Comment
TG B0OL Falss 0 0
b BOOL False ml ml
c BOOL False ] ]
Instance_A MC_GroupDisable O O
o | Evter Rung Comment [ ]
Instance A
MC_Grouplisable
3 MC_Group000 —AvesGroup AesGroup|—Enter Variable <
——————{execute. DX
Busy[—BusyStatus
Commandaborted

Erroi
ErmorlDf—£

Method (1) Selecting a Variable in the Ladder Editor

Select the function block, click Enter Variable or press the Ctrl + Space Keys, and select a variable
from the list.
Rung Comment [ |

nnnnnnnn

sweubeiq Joppe] buiwwelbold L-G-¢

0

WC_GroupDisable
a  MC_Group000 —|AxesGroup ———— AxesGroup|—Fnter Varizhie
Execute D

Busy(—
Commandaborted(— s a BoOL
Error|— =

ror
ErrorlD)| Eld hETEL

£
# ¢ BOOL
4 Instance A
4% 01_Ch1_Outo1 BOOL
# 101_Ch1_Cut02 BOOL
# 101_Ch1_Cut03 BOOL
% 01_Ch1_0utd4 BOOL
% 101_Ch1_Cutos BOOL
4% 201_Ch1_Outos BOOL
# 101_ch1_Cut07 BOOL
# 101_Ch1_Cut08 BOOL
# 01_Ch1_Out03 BOOL
% 101_Ch1_Cut10 BOOL
# 01_Ch1_Out11 BOOL
s okt e B

All variables with the correct data type are displayed in the list. The selected variable is entered into
the function block.
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Method (2) Dragging a Variable from the Local Variable Table of the POUs
Drag the variable you want from the local variable table to the function block parameter.

Internals Name | DataType | Initial Value | | Retain | Constant |  Comment
IR B0OL False 5] 5]
BOOL False m m
BOOL False m mn
[ []

Instance_ A MC_GroupDisable

Instance_A
MC_GroupDisable
3 MC_Groupl00 — AxesGroup AesGroup |~ Enter Varishle
————{Exerute Do

Busy ]

CommandAborted

Error|

ErrorlD)

The variable is entered.

Method (3) Entering Variable Names Directly in the Ladder Editor or ST Editor

Enter a variable name directly before you register the variable in the local variable table.

Internals Name | DaaType | InitialValue | AT | Refain | Constant| Comment | |
Externals ool 0 )

b BOOL O [m]

d BOOL O 0

| —— T T

2000001 BOOL |m} O

o InstanceA E
MC_GroupDisable
Erm=giab p | Enter Variable
a b d
I 1} ~ Done
Busy|— £nter Variable
commandabart (f-a000001 )
Error] ble
ErroriD) ble

The variable is entered and registered in the local variable table.

@ Additional Information

e Members of derivative variables also appear in the list as long as they have the correct data
type.

* You cannot view addresses in the Ladder Editor, only the variable names. You also cannot see
if a variable has an AT specification.

* The variable names of any new variables that you enter in the Ladder Editor are automatically
registered in the local variable table. You can select the Select the internal or global variable
Check Box in the option settings and specify registering the variable in the global variable
table. Refer to 8-23 Sysmac Studio Option Settings on page 8-113 for details.

* If you enter a new variable on the Ladder Editor, the data type for the parameter where you
enter the variable is automatically entered. If the data type cannot be determined, a dialog box
is displayed for you to enter the data type.

* Examples are given below of the notation to use to enter constants (literals) for the parameters
of function blocks that you insert in a program.

» data_type name#tbase#numeric_value
Examples: Entering a hexadecimal number: INT#16#001A
Entering a decimal number: INT#10#26
Entering an octal number: INT#8#32
Entering a binary number: INT#2#00011010

» data_type name#tnumeric_value
Example: INT#26
Note In this case, the base is treated as a decimal number.

Refer to the NJ/NX-series CPU Unit Software User's Manual (Cat. No. W501) or NY-series
Industrial Panel PC / Industrial Box PC Software User’s Manual (Cat. No. W558) for details
on the notation of constants (literals).
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 If you select and right-click a function block instruction and select Update from the pop-up
menu, differences between parameters of the function block definition and selected function
block called are solved. For a user-defined function block, a message box appears to confirm
whether to update all other function blocks called.
The following conditions may cause differences between parameters of a function block defini-
tion and selected caller.
* A user-defined instruction is used in a ladder program and then an in-out variable or return
variable of the instruction is changed.
* A system-defined instruction is used in a ladder program and then the Controller version is
changed, which causes instruction parameter to change.
* If you move the mouse over a variable that you entered or select Show Tooltip, supplemental
information on the variable is displayed in the tooltip. Refer to Show Tooltip on page 4-120 for
detail.
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Inserting and Deleting Function Instructions and User-defined
Functions

® Inserting Functions

You can use the following methods to insert function instructions and user-defined functions (collec-
tively called “functions” below).

Inserting Function Instructions
Method (1) Drag a function instruction from the Toolbox.

Inserting User-defined Functions and Function Instructions

Method (1) Drag a function from the Toolbox.

Method (2) Right-click the desired location and select Insert Function from the menu.
Method (3) Move the cursor to the insertion position and press the | Key.

The procedures to insert the function that is shown in the following figure are given below.
|

Inserting Function Instructions
Method (1) Dragging a Function Instruction from the Toolbox
The following example is for the SINT_TO_DWORD instruction.

Select SINT_TO_DWORD under Data Type Conversion in the Toolbox and then drag it to the loca-
tion where you want to insert it. Or, right-click the desired location and select Insert Function from
the menu. The function is inserted.

sweubeiq Joppe] buiwwelbold L-G-¢

0

The selected function is inserted.
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Inserting User-defined Functions and Function Instructions
Method (1) Dragging a Function from the Toolbox

1 Select Function from Ladder Tools in the Toolbox and then drag it to the location where you
want to insert it.

The function is inserted.

2 Click Enter Function in the function you inserted, press the Ctrl + Space Keys or enter the first
character, and then select a function or function instruction from the drop-down list.

Enter Rung Comment
O[

a b
H # EQasci
i# Exchange

4# FIND
# FixNumTostring
¢ FOR

f# Fraction

o

i# Get100msClic
f# Get100msCnt
¢ Getl00nsCnt
4# Get100usclk
# Get10msCk
4 Cobtnomoree

The selected function is inserted.

@ Additional Information

You can connect multiple functions or function blocks together with connecting lines. For infor-
mation on the possible connection forms, refer to information on ladder diagrams in the NJ/NX-
series CPU Unit Software User's Manual (Cat. No. W501) or NY-series Industrial Panel PC /
Industrial Box PC Software User’s Manual (Cat. No. W558).

Method (2) Right-clicking the Desired Location and Selecting Insert Function from the Menu

1 Right-click a connecting line in the Ladder Editor and select Insert Function from the menu.

Data Type | Initial Value | AT | Retain |Constant| Comment | [
BOOL

Insert Input
Insert Output

Insert Function Block

Insert Function
Insert Jump

Insert Inline ST

An empty function is added.
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2 Enter the function name and select the specific function to use.

H ¢ BYTE_BCD_TO_USINT [ ]
¥ BYTE_TO_DINT

4# BYTE_TO_DWORD

4% BYTE_TOUINT

4¢ BYTE_TO_UNT

4# BYTE_TO_LREAL

4% BYTE_TO_LWORD

¢ BYTE_TO_REAL
&% BYTE_TO_SINT
&% BYTE_TO_STRING
&¥ BYTE_TO_UDINT
¢ BYTE_TO_UINT

If you enter characters, registered functions that start with those characters are displayed.

Method (3) Moving the Cursor to the Insertion Position and Pressing the | Key

1 Select the connecting line at the insertion location and press the | Key
An empty function is added.

The rest of the procedure is the same as for method 2.
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@ Additional Information

You can insert a function by dragging the mouse between two connecting lines. Select Function
from the pop-up menu that is displayed when you release the mouse button.

©® Deleting Functions

Right-click the function to delete and select Delete from the menu. Or, select the function and press
the Delete Key.

+

Internals Name | DamType | IntalValue | AT | Retin | Constant| Comment
BOOL False 0 mn
BOOL False 0 mn

BOOL False M M
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Edit Function Type
Insert parallel input above
Insert parallel input below

| Data Type | Initial Value | AT | Retain | Constant |  Comment
BOOL False ml m

BOOL
BOOL

False

False

@ Additional Information

When you insert or delete circuit parts, connecting lines are automatically created to connect the
circuit parts together.
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I Entering Parameters in Functions

Use the following method to enter parameters into a function that you have inserted. All variables with
the correct data type are displayed in the list.

Global Variables

Method (1) Select a variable that is registered in the global variable table from the list in the Ladder
Editor.

Local Variables

Method (1) Select a variable that is registered in the local variable table from the list in the Ladder
Editor.

Method (2) Drag a variable from the local variable table of the POUs to the Ladder Editor.

Method (3) Enter a variable in the Ladder Editor (or the ST Editor) before you register the variable
in the local variable table.

The procedures to enter the variables that are shown in the following figure are given below.

Internals Name | DataType | IntialValue | AT | Retain | Constant| Comment

BOOL False

a

b BOOL False
c BOOL False
d
e

BOOL
BOOL

J3o@3@
J3o@3@

0

Enter Rung Comment [ ]
a b [Function c
ey
d In__ Outj—Fnter Vaniahle

Method (1) Selecting a Variable in the Ladder Editor

Select the function, click Enter Variable or press the Ctrl + Space Keys, and select a variable from

the list.
Internals Name | Data Type | IniialValue | AT | Retzin | Constant | Comment
B BOOL Falsa

BOOL False

a

b

[4 BOOL False
d BOOL

e BOOL

OO mmm
OO mmm

¢ BusyStatus BOOL

4 cBOOL

Eid

¢ = BOOL

¢ 101_Chi_Outd1 BOOL
4% 101_Ch1_Out02 BOOL

All variables with the correct data type are displayed in the list. The selected variable is entered into
the function.
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Method (2) Dragging a Variable from the Local Variable Table of the POUs
Drag the variable you want from the local variable table to the function parameter.

Data Type | Initial Value AT | Retain | Constant | Comment

Outl—Fnter Varabie

The variable is entered.

Method (3) Entering Variable Names Directly in the Ladder Editor or ST Editor
Enter a variable name directly before you register the variable in the local variable table.

Buiwwesbolid G-

AT | Retain | Constant | Comment

Enfer Rung Commerit

a b Functiony <
— EN
—In Qutj—Enter Vanable

The variable is entered and registered in the local variable table.
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@ Additional Information

Members of derivative variables also appear in the list as long as they have the correct data
type.

You cannot view addresses in the Ladder Editor, only the variable names. You also cannot see
if a variable has an AT specification.

The variable names of any new variables that you enter in the Ladder Editor are automatically
registered in the local variable table. You can select the Select the internal or global variable
Check Box in the option settings and specify registering the variable in the global variable
table. Refer to 8-23 Sysmac Studio Option Settings on page 8-113 for details.

If you enter a new variable on the Ladder Editor, the data type for the parameter where you
enter the variable is automatically entered. If the data type cannot be determined, a dialog box
is displayed for you to enter the data type.

Examples are given below of the notation to use to enter constants (literals) for the parameters
of functions that you insert in a program.

» data_type name#tbase#numeric_value
Examples: Entering a hexadecimal number: INT#16#001A
Entering a decimal number: INT#10#26
Entering an octal number: INT#8#32
Entering a binary number: INT#2#00011010

* data_type name#numeric_value
Example: INT#26

Note In this case, the base is treated as a decimal number.

Refer to the NJ/NX-series CPU Unit Software User's Manual (Cat. No. W501) or NY-series
Industrial Panel PC / Industrial Box PC Software User’s Manual (Cat. No. W558) for details
on the notation of constants (literals).

If you select and right-click a function instruction and select Update from the pop-up menu, dif-
ferences between parameters of the function definition and selected function called are
solved. For a user-defined function, a message box appears to confirm whether to update all
other functions called.

The following conditions may cause differences between parameters of a function definition
and selected caller.

» A user-defined instruction is used in a ladder program and then an in-out variable or return
variable of the instruction is changed.

* A system-defined instruction is used in a ladder program and then the Controller version is
changed, which causes instruction parameter to change.

If you move the mouse over a variable that you entered or select Show Tooltip, supplemental
information on the variable is displayed in the tooltip. Refer to Show Tooltip on page 4-120 for
detail.
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Displaying the Contents of User-defined Functions and Function
Blocks

You can display the contents of a user-defined function or function block from a ladder program.

1 Right-click the user-defined function or function block name in the ladder program and select To
Lower Layer. You can also double-click the name.

0
aaa
11
10 Edit Instance Name
Insert Parallel Input Above
Insert Parallel Input Below

-
(=
—_

Cut
Capy

Buiwwesbolid G-

Delete

Update

Breakpoints

Fixed Target Cross Ref.

The contents of the function or the definition of the function block is displayed.

j -

2 To return from the displayed function or function block definition to the original ladder program,
right-click on the function or function block definition and select To Upper Layer.

sweubeiq Joppe] buiwwelbold L-G-f

The original ladder program is displayed.
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@ Additional Information

You cannot use the To Lower Layer menu command to display the contents of a function or
the definition of a function block in the following cases.

» The function or function block is defined in a library that is set so that you cannot display the
source.

* The maximum number of tabs are already displayed in the Edit Pane.

You can select the To Upper Layer menu command only from a function or function block
definition that you displayed with the To Lower Layer menu command. The To Upper Layer
menu command is valid only while the tab page for the contents of the function or the definition
of the function block is displayed.

However, in the following cases, the contents of the original program is not displayed even if
you select the To Upper Layer menu command.

* The original program is defined in a library that is set so that you cannot display the source.
* The maximum number of tabs are already displayed in the Edit Pane.

If you display the same function block definition from more than one program and then select
the To Upper Layer menu command from the function block definition, the program where
you last selected the To Lower Layer menu command is displayed.

If you select the To Lower Layer menu command while online, the contents of the function
block instance are displayed instead of the function block definition. If you then display the
same function block definition from a different instance, the display is overwritten. In that case,
you can select the To Upper Layer menu command only from the function block instance
where you last selected the To Lower Layer menu command.
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I Inserting and Deleting Inline ST

* Inserting Inline ST
You can insert a box in a ladder diagram to enable programming in ST. This allows you to include ST
in a ladder diagram.

M Precautions for Correct Use
* You can write up to 1,000 lines of code in an inline ST box. If you write more than 1,000 lines,
an error is detected during the program check or when the user program is built.
* You can insert only one inline ST box per rung. If you insert more than one, an error is
detected during the program check or when the user program is built.
* You cannot insert any circuit parts between an inline ST box and the right bus bar. If you insert
one, an error is detected during the program check or when the user program is built.

Buiwwesbolid G-

® Inserting Inline ST

1 Right-click the connecting line where you want to insert the inline ST and select Insert Inline ST
from the menu. Or, drag Inline ST under Ladder Tools in the Toolbox.

<
| Data Type | Initial Value | AT | Retmin | Constant |  Comment
BOOL False ] ]

BOOL False

Bit String Processing

Communications

Comparison

Conversion
Counter
Data Movement

Data Type Conversion
RS

Ladder Tools
Math

Motion Control
Other

SD Memory Card

Vo v YR v v YE vE v YE vE vE YE vE v

Selection
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Data Type | Initial Value | AT | Retain | Constant | Comment |
False

BOOL False

BOOL False
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2 If there are any circuit parts between the inline ST box and the right bus bar, delete them.

Refer to Editing ST on page 4-129 for information on programming in ST.

| Data Type | Inital Value | AT | Retain | Constant |  Comment
BOOL False 0 0
BOOL False I I
BOOL False N N

® Deleting an Inline ST Box

Right-click the inline ST box to delete and select Delete from the menu. Or, select the inline ST box
and press the Delete Key.

The inline ST box is deleted.

® Copying and Pasting Inline ST Boxes
1 Right-click the inline ST box to copy and select Copy from the menu.

2 Right-click the connecting line where you want to paste the inline ST box and select Paste from
the menu.

The inline ST box is pasted.

3 =r Rung Comy
] T = u
]
] [ |
i er ; ng Commen
— et s
]
m [ |

@ Additional Information

You can drag an inline ST box in the Ladder Editor to move it. Drag the inline ST box to the con-
necting line where you want to move it.
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I Copying and Pasting Circuit Parts

There are the following ways to copy circuit parts.

* Copy: Only circuit part data is copied.

* Copy with Dependents: Not only the circuit part data but also variables that are referenced by the
circuit part and the data types of the variables are also copied.
If you paste the circuit part into another program, not only the circuit part data but also variables used
in the circuit part and the data types of the variables are added to the program.
If a variable or data type with the same name and different attribute already exists in the destination
program, the Comparison before pasting dependents Dialog Box is displayed.
For details on the Comparison before pasting dependents Dialog Box, refer to 4-5-3 Comparison
before Pasting Dependents on page 4-140.

® Copying and Pasting Program Inputs

Buiwwesbolid G-

1 Right-click the input to copy and select Copy from the menu. Or, select the input and press the
Ctrl + C Keys. If you want to copy data together with referenced variables and their data types,
select Copy with Dependents.

Add to Differential Monitor

Cut —
/” Copy

Copy with Dependents

Delete

GoTo

Breakpoints

Forced Refreshing
Set/Reset

Show Tooktip

Fixed Target Cross Ref.

2 Right-click the connecting line where you want to paste the input and select Paste from the
menu. To paste the input in an OR structure, right-click the input above the location where you
want the OR structure and select Paste from the menu.

Enfer Rung Commert
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® Copying and Pasting Outputs

1 Right-click the output to copy and select Copy from the menu. Or, select the output and press
the Ctrl + C Keys. If you want to copy data together with referenced variables and their data
types, select Copy with Dependents.

Edit Enter F2
Edit Element Comment Alt+Enter
Edit Data Type...

Go To Variable Table Cirl+Alt+)

Insert Parallel Qutput Above Shift+0
Insert Parallel Qutput Below O

Invert f

Diff Up Ctrl+Shift+U
Diff Down Ctrl+5Shift+D
Set Instruction

Reset Instruction

Add to Differential Monitor

Delete Delete
GoTo

Breakpoints

Forced Refreshing

Set/Reset

Show Tooltip

Fixed Target Cross Ref.

2 Right-click the connecting line where you want to paste the output and select Paste from the
menu. To paste the output in an OR structure, right-click the output above the location where
you want the OR structure and select Paste from the menu.

Enter Rung Comment

}—|a|—|b

[}

The output is pasted.

Enter Rung Comment
a b x
H

If an output is selected, the output is pasted under that output.

0

Enter Rung Comment
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® Copying and Pasting Function Blocks

1 Right-click the function block instance to copy and select Copy from the menu. Or, select the
function block instance and press the Ctrl + C Keys. If you want to copy data together with ref-
erenced variables and their data types, select Copy with Dependents.

o Sample
a b
Enter Variable Enter Variohie
Enter Variable Enter Variohle
Enter Variable
i
[3,]
)
Edit Instance Name o
1 c Edit Element Comment  Alt+Enter %
— | 3
Go To Variable Table Ctrl +Alt+) 5
«Q

Insert Parallel Input Above Shift+W
Insert Parallel Input Below W
Copy

Copy with Dependents

Delete Delete
Update

Breakpoints

Show Tooltip

Fixed Target Cross Ref.

2 Right-click the connecting line where you want to paste the function block instance and select
Paste from the menu. To paste the function block instance in an OR structure, right-click the cir-
cuit part above the location where you want the OR structure and select Paste from the menu.

Enter Rung Comment
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201
MC_GroupDisable.

a b MC_GroupD P
HH b———execute Dare
Busy|—Enter Varable

‘CommandAborted —Enter Varable
Error\—Enter Variable

ErvorID [ Enter Variable

Insest Inline ST

The function block instance is pasted. Any variables assigned to parameters for the function
block instance are also pasted.

ment

Fa01 FBOL
MC_GroupDisable MC_GroupDisable
b MC_Group0o! p|—MC_Group000  MC_Groupb00: P _GroupDD0 X
Execute Dor Execute Donz
Busy|—Enter Varizble Busy|—Enter Vaniable
CommandAborted |-Enter Varizble Commandaborted (—Enter Variable
Eror|—Enter Vanizble Ertor{—Enter Vaniable
ErrorlD|—Enter Varizble EnouID|\—Enter Varizhle

If a circuit part is selected, the function block instance is pasted under that circuit part.

o | e ung Comment

FB01
MC_GroupDisable
a b MC_Group000 P A MC_Group000

! Earin o O
15y [ Enter Variable

Bu:
‘CommandAborted —Enter Variabie
Error |- Enter Variabe

ErvorlD|—Enter Variabie
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® Copying and Pasting Functions

1 Right-click the function to copy and select Copy from the menu. Or, select the function and
press the Ctrl + C Keys. If you want to copy data together with referenced variables and their

data types, select Copy with Dependents.

Edit Function Type Enter F2
Edit Element Comment  Alt+Enter

Insert Parallel Input Above Shift+W

Insert Parallel Input Below W

Copy Ctrl+C
Copy with Dependents

Delete Delete

Update

Breakpoints

Show Tooltip

Fixed Target Cross Ref.

2 Right-click the connecting line where you want to paste the function and select Paste from the
menu. To paste the function in an OR structure, right-click the circuit part above the location

o

a b [FINT_T0_8C0_DWoRD
H EN ENO)|
Enter Variahle—In Enter Variable

If a circuit part is selected, the function is pasted under that circuit part.

Enter Rung Comment

2 b TNT_TO_BCO_DWOR]
[ no
Enter Variable—|In [-eter varistie
—TO_BCD_
Enter Variable—|In | E——

M Precautions for Correct Use

)

After you paste a circuit part, check to be sure that the variables and their data types are used

correctly.

@ Additional Information

You can select more than one circuit part at the same time. Either drag the cursor around the cir-
cuit parts to select, or click the circuit parts while holding down the Shift Key.
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I Moving Vertical Lines

Use the following procedure to change where a connecting line is connected.

1 Drag the connecting line to move as shown in the following figure.
a b
= m
d e
e

f I

l__

2 Release the mouse button at the new position for the connecting line.
A pop-up menu is displayed.

3 Select Move Vertical Line.

Buiwwesbolid G-

a

b

| |

T T
d e Add
=
- [ oupu |

Line

Move Vertical Line

The ladder diagram changes.
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I Editing Data Types

If you perform editing offline, you can change the data types of variables on the Ladder Editor.

1 Right-click a variable and select Edit Data Type from the pop-up menu.

Data Type Initial Value

Externals SRR

LINT#20—In Out

|  Edit Data Type.. ]

A dialog box is displayed for you to enter the data type.

Enter the data type
MName: LS_var0l
LINT

The data type of the variable is changed.

Externals

] Editing Variables

® Changing Variables

You can change the variables that are entered for program inputs, program outputs, and parameters
to other variables. Right-click a program input, program output, or parameter, and select Edit from
the pop-up menu.

4-118 Sysmac Studio Version 1 Operation Manual (W504)



4 Programming

I Registering Variables in Variable Table

You can register variables that are entered for program inputs, program outputs, and parameters in a
variable table.

1 Right-click a variable that is not registered and select Register in Variable Table from the
menu.

| Initial Value | AT | Retain | Constant | Comment |

Edit Enter F2
Edit Element Comment Alt+Enter

Internal variable Global vaniable

2 Select a variable type you want to register on the Select the variable type Dialog Box.

If you entered a variable for a parameter, the Enter the data type Dialog Box is displayed. Enter
a data type and press the Enter Key.

This completes the registration of a new variable in a local or global variable table.

I Jumping to a Variable Table
You can display the variable table where a selected variable is registered and jump to the line for
that variable.

Right-click a variable and select Go To Variable Table from the pop-up menu. Or, select the vari-
able and press the Ctrl + Alt + J Keys.

I Displaying and Editing Variable Comments

You can display and edit variable comments on the Ladder Editor.

® Displaying Variable Comments

To display variable comments, select Option from the Tools Menu and select the Show comment
Check Box for variable comments before you display the Ladder Editor. Refer to 8-23 Sysmac Studio
Option Settings for the procedure.

You can edit comments that can be edited by clicking them.

@ Additional Information

* You can display the comments for the global variables instead of the comments for the exter-
nal variables. In the option settings, select the Use global variable comment Check Box under
the variable comments in the ladder information. If you select the above check box, you can-
not edit the comments of the external variables.
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4-120

¢ You can display variable comments on more than one line. Specify the number of display lines
for the variable comments in the ladder information in the option settings.
When a comment does not fit in the display area, a part of comment that cannot be displayed
will be omitted. You can select the omitted part from beginning, middle, or end of the comment
in the option settings.

® Displaying Structure Variable Member Comments

Variable comments for structure variable members are displayed in the following form: Structure_vari-
able_comment Member_variable_comment (with a space between the two comments). If the member
variable comment is empty, the data type comment for that member is displayed instead of the member
variable comment. If both the member variable comment and the data type comment are empty, only
the structure variable comment is displayed.

® Displaying Union Variable Member Comments

Variable comments for union variable members are displayed. If the member variable comment is
empty, the data type comment for that member is displayed. If both the member variable comment and
the data type comment are empty, the union variable comment is displayed.

I Show Tooltip

If you move the mouse over a variable that you entered or execute the Show Tooltip menu, supple-
mental information on the variable is displayed in the tooltip.

AT D G = Displayed information
ables

Name The variable name is displayed.

Data type The data type is displayed.

AT Entered is displayed if an address is allocated to the variable.
Refer to the variable table for details on the AT specification.

Initial value The set initial value is displayed.
Entered is displayed if the variable cannot be identified because the data type is the
derivative data type.
Refer to the variable table for details on the initial value.

Retain The Retain attribute setting is displayed.

Constant The Constant attribute setting is displayed.

Network Publish The Network Publish setting is displayed.

Edge The differential type is displayed.

Comment The comment is displayed.
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I Inserting and Deleting Jump Labels and Jumps

You can insert a jump label in the rung to jump to and then specify the jump label when you insert a
jump.

® Inserting Jump Labels

1 Right-click the beginning of the rung to jump to and select Insert Jump Label from the menu.
Sampl: .
|—1 HA—
Insert Rung Above
Insert Rung Below

Buiwwesbolid G-

Salect All

Insert Jump Label

Or, drag a Label under Ladder Tools in the Toolbox to the beginning of the rung.

A jump label entry field is inserted.

p Conversion

Internals Name | DataType | IntialValue | AT | Retain |Constant| Comment ||
BOOL » Counter

Eoal » Data Movement
BOOL
BOOL

» Data Type Conversion

=|x|o|w

» FGS
¥ Ladder Tools

Function

mment
0
= Function Blodk
T
Inline ST
Enter Rung Comment

Input
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o || Eotor Rung Gomament
Jumpl
h &
I
t

® Inserting Jumps

1 Right-click the connecting line immediately before or after the output for the rung to jump from
and select Insert Jump from the menu. Or, drag a Jump under Ladder Tools in the Toolbox to

the connecting line.

Insert Input
Insert Cutput

Insert Function Block
Insert Function
Insert Jump

Insert Inlina 5T

A jump circuit part is displayed.

Sysmac Studio Version 1 Operation Manual (W504) 4-121



4 Programming

M Precautions for Correct Use

All circuit parts to the right of where you insert a jump are deleted.

| DataType | InitilValue | AT | Relin | Constant| Comment (| * Comersion

» Counter

p Data Movement

» Data Type Conversion
» FCS
¥ Ladder Tools

Enter Rung Comment Function

F' : 5 Function Block
Inline ST

Enter Rung Comment

Input
Jumpl e

| Dalalype | InbalVaue | Al | Retain |Constant| Comment ||| > Conversn
Bo0L » Counter

a
b
X

Eoal » Data Movement
BOOL
BOOL

» Data Type Conversion
v
» FCS

¥ Ladder Tools

Enter Rung Comment [ ]||- ¥ Function
}_‘a ]ur;l =y

a—— . Inline ST
Enter Rung Comment

o

Input
Jumpl "

I

@ Deleting Jump Labels and Jumps

Deleting Jumps

1 Right-click the jump you want to delete and select Delete from the menu. Or, select the jump
and press the Delete Key.

Enter Rung Comment

3 Jumpl
» Edit Variable

0

o | g comm S
Jumpt Copy
b Y
|_| |——— Delete O_|

The jump is deleted. The right bus bar is displayed where the jump was deleted.

Enter Rung Comment

|

Enter Rung Comment

5 >

0
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2 Select the connecting line to the left of the right bus bar and insert an output, function, or func-
tion block to construct the rung.

Enter Rung Comment
o G
|—| : l—|
Enter Rung Commy
q G
L

et
Jump1
|_| b Y
I { )—I
Enter Rung Comment
I—-{ ! :
I
Enter Rung Com
Jumpl
I_‘ b ¥
I
t « }—‘

Deleting Jump Labels

o
1

]

1 Right-click the jump label you want to delete and select Delete from the menu. Or, select the
jump label and press the Delete Key.

|_1

Enter Rung Comiment
s g

Rung Comment
3 E

Buiwwesbolid G-

&

mpl  pelete

The jump label is deleted.

Enter Rung Comment

o
i 5
o]

Rung Comment

1

I Entering Element Comments

Element comments can be set in the following circuit parts.

Inputs, coils, functions, function blocks, and jumps

sweubeiq Joppe] buiwwelbold L-G-¢

Example:

Element Comment3
Element Comment1 Element Comment2 instance
contact MOVE TON
1} EM ENO)| In Q {) ‘

o
Element Comment4

coil

in—{in Qut[—out pt—{PT ET|—et

I Version Information

Element comments can be used in projects for the NX102 CPU Unit with unit version 1.31 or
later and the NJ/NX/NY-series CPU Unit with unit version 1.19 or later.

® Adding and Changing Element Comments

To add or change element comments, select a circuit part to set an element comment and perform
one of the following operations.

* Right-click the circuit part and select Edit Element Comment.
* Press the Alt + Enter Keys.

@ Additional Information

You can show or hide element comments and specify the number of lines to display in the option
settings. Refer to 8-23 Sysmac Studio Option Settings on page 8-113 for details.
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I Inserting and Deleting Bookmarks

You can add bookmarks to the beginning of rungs and move between them.

1 Right-click the beginning of a rung and select Bookmarks - Toggle Bookmark from the menu.

Sample

0 a b
|—1 o 4

9 Insert Rung Above
Insert Rung Below

Salect All

\

Mext Bookmark

Previous Bookmark

Clear All Bookmarks

A bookmark is displayed at the beginning of the rung.

Rung Comment
0

C |_| := Comment

Enfer Rung Comment

2

To delete a bookmark for a rung, right-click the beginning of a rung where you have set a book-
mark and select Bookmarks - Toggle Bookmark from the menu just as you did to insert a new
bookmark. The bookmark for the selected rung is deleted.

To delete all bookmarks at once, right-click the beginning of a rung and select Bookmarks -
Clear All Bookmarks from the menu.

All bookmarks are deleted.
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I Entering Rung Comments

You can add element comments to each rung.

1 Select the rung header and display the entry field with one of the following methods.
¢ Right-click and select Edit Rung Comment.
* Press the Enter Key.
¢ Double-click the left mouse button.

0 Rung Comment
a b 3
HA
1

i =

2 Enter a comment.

Buiwwesbolid G-

@ Additional Information

* You can change the Rung comment background color in the option settings. Refer to 8-23
Sysmac Studio Option Settings on page 8-113 for details.

* You can start a new line by pressing the Ctrl + Enter Keys.

I Displaying Rung Comment List

Rung Comment List is a list to display only rung comments in a Ladder Editor diagram. Rung comments
enable you to understand the processing flow of ladder rungs and to identify a rung where you want to
go. It can also display the rung comments hierarchically if you set a title.

1 Click the Rung Comment List Bar.
Or, right-click on the rung header and select Display Rung Comment List.

Sectiond - rogrom [
|I 0 d

sweubeiq Joppe] buiwwelbold L-G-¢

a o
2 H H o
E‘J 1 comment
g a b d
] HHI O
E 2 comment

a ] d

— H | O—

The rung comment list is displayed.

Variables
= Top

a b
l.comment —| H :
Z.comment
Acomment 1 comment
S.comment a

351 Juawwo’) Buny

8.c
Bottom 2 comment

Raliall'a
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2 Double-click a comment.

Or, right-click and select Jump from the menu.

Variables

1.comment
2.comment
4. comment

= Top 0
1

comment

H
| a b

T.comment Enter
S.comment

Bottom

3517 awweny Buny

Expand all headings

Collapse all headings

The target rungs are displayed on Ladder Editor.

® Setting Titles in Rung Comment List

1 Enter # in the beginning of a rung comment.

[#Title]
a b
EER

It is displayed as a title in Rung Comment List.

-

You can collapse the rung comments between the titles as the child elements of the title.

Variables
Top #Title

a b
= 3 Title —

1 comment

8 b
8.comment _l H }

3s1] Juawwey Buny

Bottom
2 comment

)

3 #Title

T

4 comment

LT

I
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I Displaying Rung Errors

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.

Error Rung

o=

& paramater is not enterad for the inputD

Buiwwesbolid G-

I Searching for and Jumping to Variables in Ladder POUs

You can sequentially search for inputs, outputs, and instructions in ladder POUs that use a specified
variable and sequentially jump to the locations where the variable is used.

1 Right-click a program input, program output, or variable, and select the destination to jump to
from the menu.

1

Enter Rung Commert

1

Edit Variable

.‘\-J |
2 I=Jclgl |nsert Parallel Input Above
a Insert Parallel Input Below c
c
C
e

al -

Enter ALY
3 Diff Down

a
=l Cut
Copy
Enter A
4
a Deleta
I Go To Next Variable N

Breakpoints 3 Back B
Forced Refreshing 3 GoTo Next Input ~ ALT+SHIFT+I

sweubeiq Joppe] buiwwelbold L-G-f

Enter A

5
d Sat/Recat ] Go To Next Quiput

Go To Rung G

|
—_— .
T |

2 The display will jump to the location of the relevant variable.

Enter Rumg Comment
1
3
I
I

Erter Rurng Comment
a o .
(o 4
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Menu command

Description

Go to Next Variable

The display will jump to the next location where the selected variable is used.

Go to Next Input

The display will jump to the next program input or function/function block input
parameter where the selected variable is used.

Go to Next Output

The display will jump to the next program output or function/function block
output parameter where the selected variable is used.

Retrace Search*

If the selected variable is used as a program output or as the output parame-
ter of a function or function block, this command searches for the program
inputs and the input parameters to functions or function blocks that use the
selected variable. The display jumps sequentially to the locations where the
variable was found starting from the first rung.

If the selected variable is used as a program input or as the input parameter of
a function or function block, this command searches for the program outputs
and the output parameters to functions or function blocks that use the
selected variable. The display jumps sequentially to the locations where the
variable was found.

Back The display returns to the last location that was jumped to for the Next Vari-
able, Next Input, Next Output, or Retrace Search command.
Go to Rung The display will jump to the start of the specified rung.

% Rung Number | Go To Rung

* This command is not displayed on the menu. Use the shortcut key (the Space Key). Shortcut keys are also con-
venient for other menu commands. Refer to A-5 Shortcut Keys on page A-20.

® Splitting the View

You can drag the split bar on the vertical scroll bar of the Ladder Editor to split the view vertically.

M |
OperatingEnd H\

Enter Rung Comment

EC_StartMon_instance.Done

i}

OperatingEnd |
)

EC_StopMon_instance.Error
I |

EC_SawveMeon_instance.Error
] |

p—y

_EC_EmSta—{Inl
WORD#16#00— In2

Enter Rumg Commeni
< Up _EC_PkitMonStop EC_StopMon_instance.Busy EC_SaveMon_instance.Busy EC_Cr
EN In {/} /] /1
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4-5-2 Programming Structured Text

* Programming Structured Text
ST (structured text) programming involves using the ST language to build algorithms. To do this, you
enter data processing in the ST Editor.

I Starting the ST Editor

® Programs

Double-click an ST program under Programming - POUs - Programs in the Multiview Explorer. Or,
right-click the ST program and select Edit from the menu. Refer to Registering Programs on page 4-
51 for the procedure to register a program. The ST Editor for the program is displayed.

Buiwwesbolid G-

® Functions and Function Blocks

1 Double-click an ST function under Programming - POUs - Functions or an ST function block
under Programming - POUs - Function Blocks in the Multiview Explorer. Or, right-click the ST
function or function block and select Edit from the menu. For information on registering ST func-
tions or function blocks, refer to Registering Function Blocks on page 4-54 or Registering Func-
tions on page 4-56. The ST Editor for the function or function block is displayed.

1X8] painonng Bulwwesbold zZ-G-¢

] Editing ST

» Editing ST
You combine different ST statements to build algorithms. For information on statement structures and
expressions, refer to information on the structured text language in the NJ/NX-series CPU Unit Soft-
ware User’s Manual (Cat. No. W501) or NY-series Industrial Panel PC / Industrial Box PC Software
User’s Manual (Cat. No. W558).

® Entering Assighment Statements
The following example shows how to assign the sum of variables aaa and bbb into variable ccc.
ccc ;= aaa + bbb ;

The aaa, bbb, and ccc variables are registered in the variable table in advance. You can also regis-
ter new variables in a variable table when you enter unregistered variable names on the ST Editor.
Refer to Registering Variables on the ST Editor on page 4-134 for details.
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1 Enter the first letter of the variable ccc into the ST Editor.
A list of possible variable candidates is displayed in a list.

1 [
BYTE_BCD_TO_USINTIN
@BYTE_TO_DINT
@BYTE_TO_DWORD
@BYTE_TO_INT
@BYTE_TO_LINT
@BYTE_TO_LREAL
@BYTE_TO_LWORD
@BYTE_TO_REAL
“BYTE_TO_SINT

@BYTE_TO_STRING

@BYTE_TO_UDINT

@BYTE_TO_UINT

WBYTE_TO_ULINT

@BYTE_TO_USINT

@BYTE_TO_WORD
== CASE

v (v
= mr [ |

ble) [INT] ccc

2 Select the variable ccc and press the Enter Key.

The variable ccc is entered.

1 ccc

3 Enter a space and a : (colon) character.

The assignment keyword := is entered automatically.

‘ 1 coci=

4 Enter the first letter of the variable aaa.

5 Select the variable aaa from the list of variable candidates and press the Enter Key. The vari-
able aaa is entered.

‘ 1 coci=asa

6 Enter a space and a + (plus) character and then enter the first letter of the variable bbb.

7 Select the variable bbb from the list of variable candidates, enter a semi-colon (;), and press the
Enter Key.

This completes the assignment statement.

1 ccci=aga + bbb ;

@ Additional Information

You can use an option setting to prevent the automatic display of the candidate list when enter-
ing text in the ST Editor. Refer to 8-23 Sysmac Studio Option Settings for the setting procedure.
Even if you prevent the automatic display, you can display the candidate list by pressing the Ctrl
+ Space Keys.

® Entering Control Statements
The following example shows how to enter an IF construct.
IF aaa = bbb THEN
ccc = aaa;
END_IF
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1 Enter the first letter of the IF statement (i) into the ST Editor.
A list of possible candidates is displayed in a list.

i
wHexStringToNum_DINT [l
WHexStringTeNum_INT
WHexStringToNum_LINT
@HexStringToNum_SINT
@HexStringToNum_UDINT|
@HexStringToNum_UINT
HexstringToNum_ULINT
wHexStringToNum_USINT

wInc

WINSERT

INT

@INT_TO_BCD_BYTE
@INT_TO_BCD_DWORD
WINT_TO_BCD_LWORD
WINT_TO_BCD_WORD
@INT_TO_BYTE B
ATMT TA AT

2 Select the IF keyword and press the Enter Key.
The IF keyword is entered.

1 1

Buiwwesbolid G-

3 Press the Tab Key.
The other keywords that make up an IF construct are entered automatically.

MENG expressioniE

2 statement_group
ELSIF expression THEN

4 statement_group

5 | ELSE

6 statement_group

END_IF;

4 Enter the statement aaa = bbb.

! =1F gaa = bbb THEN

2 statement_group
ELSIF expression THEN

4 statement_group

5 | ELSE

6 statement_group

7 -END_IF,

5 Delete ELSIF, THEN, and ELSE and then enter ccc := aaa ;.

This completes the IF construct.

1X8] painonng Bulwwesbold zZ-G-¢

1 -IF aaa = bbb THEN
2 oce = aaa;
END_IF;

% Additional Information

* Press the Tab Key after entering the first keyword of a construct to automatically complete the
rest of the construct.

* If there is a problem with the format of a construct, a red wavy line is displayed to the right of
the statement keywords.

* You can also drag the control statements from the Structured Text Tools in the Toolbox to
enter them.

® Entering Calls to Functions and Function Blocks

Use the following method.
* Enter the function name or instance name of the function block directly into the ST Editor.
» Drag a function or function block from the Toolbox.

Entering the Function Name or Instance Name of the Function Block Directly
into the ST Editor

1 Enter the first letter of the instance name of the function or the function block into the ST Editor.
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2 Select the function name or the function block instance name from the list and press the Enter
Key.

Program1

Namespace - Using

| Initial Value | AT | Retain |Constant| Comment

| Data Type
InData INT

LineData ARRAY[0.9,0.9]
NumOfData INT 10
INT

Result

J333
J333

1 Result:=p i
@ NSHLC ]
@ NSHRC
¢ NumOfDatz
i NumToDecString
@ NumToHexString
= (@F
= OR
L4 PWLAppro Function) ANY_NUM PWLApprox(TANY_NUM In, [ANY_NUMI] Line, [UINT] Num)
P Broken Line Approximation
||

The selected function or function block instance is displayed. When you enter a left parenthesis,
a description of the parameters is displayed.

1 Result := PWLApprox(_ i
(Function) <4 [ANY_NUM] PWLApprox ([ANY_NUM] In, [ANY_NUMI[]] Line, [UINT] Num)

In: Data to convert
Broken Line Approximation

3 Either click a parameter marker that is displayed for the function or function block instance that
you entered, or press the Tab Key while the mark is still displayed.

1 Result := PWLApprg
‘Parameters TAE
>

A parameter is added.

1 Result := PWLAppmx[F[n::f Ling:=, Num:=);

4 Enter the required parameters and complete the statement.

1 Result := PWLApprox(In:=InData, Line:=LineData[2,4], Num:=NumOfData); i

Dragging a Function or Function Block from the Toolbox

1 Drag the required function or function block from the Toolbox to the insertion location on the ST
Editor.

HexStringToNum_USINT
Variables
LineToColm
Namespace - Lising
MovingAverage
Name 1 DataTyue | Initial Value | | Retain | Constant| Comment |l

SO __--_I =

NumToDecString

The function or function block is inserted with temporary variables.

Function Example

1| Result := PWLApprox(In::m Line:=varl, Num:=var2);
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Function Block Example

1! Result := ION(In:::arO, PT: ::arl, Q= >:ar2, ET= >:ar3);| |
2 Click the variable registration mark and register new variables for the temporary variables or
replace the temporary variables with registered variables to complete the statement.

1 Result := PWLApprox(In:=InData, Line:=LineData(2,4), Num:=NumOfData); O

® Displaying the Contents of User-defined Functions and Function Blocks

You can display the contents of a user-defined function or function block from an ST program.

1 Right-click the user-defined function or function block name in the ST program and select To
Lower Layer.

Buiwwesbolid G-

Variables

1! FB_insl(aaa, bbb, Busy0, Rest
Complete Word

Cut

Copy

The contents of the function or the definition of the function block is displayed.

| IFa = b THEN
2| FunctionO(Result);
3| END_IF;

X8| painonig Bulwwelbold z-G-

2 To return from the displayed function or function block definition to the original ST program,
right-click on the function or function block definition and select To Upper Layer.

1} IFa = b THEN

z s  Cemplete Word
3| END_IF; cut

Copy

Paste

The original ST program is displayed.
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@ Additional Information

You cannot use the To Lower Layer menu command to display the contents of a function or
the definition of a function block in the following cases.

» The function or function block is defined in a library that is set so that you cannot display the
source.

* The maximum number of tabs are already displayed in the Edit Pane.

You can select the To Upper Layer menu command only from a function or function block
definition that you displayed with the To Lower Layer menu command. The To Upper Layer
menu command is valid only while the tab page for the contents of the function or the definition
of the function block is displayed.

However, in the following cases, the contents of the original program is not displayed even if
you select the To Upper Layer menu command.

* The original program is defined in a library that is set so that you cannot display the source.
* The maximum number of tabs are already displayed in the Edit Pane.

If you display the same function block definition from more than one program and then select
the To Upper Layer menu command from the function block definitions, the program where
you last selected the To Lower Layer menu command is displayed.

If you select the To Lower Layer menu command while online, the contents of the function
block instance are displayed instead of the function block definition. If you then display the
same function block definition from a different instance, the display is overwritten. In that case,
you can select the To Upper Layer menu command only from the function block instance
where you last selected the To Lower Layer menu command.

® Registering Variables on the ST Editor

You

can register new variables in a variable table when you enter unregistered variable names on

the ST Editor.

¢ Adding title
Adding variables using variable registration mark

1

Enter an unregistered variable name.

1 aaa ;= WORD#16#FFFF;
2t IF aaz

A variable registration mark is displayed under the variable name.

1 aaa := WORD#16#FFFF;
2| IF aaa = bhh

Click the variable registration mark.

A dialog box is displayed for you to enter the data type.

En ype x
Nai
|

Enter a data type and press the Enter Key.
The new variable is registered in the local variable table.
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@ Additional Information

You can select the Select local or global variable and register it Check Box in the option settings
to specify the variable table in which the variable names are registered. Refer to 8-23 Sysmac
Studio Option Settings on page 8-113 for details.

® Adding Variables Using Pop-up Menu

1 Enter an unregistered variable name.

2 Right-click an entered variable name and select Register in Variable Table from the menu.

Name | Data Type | Initial Value | AT

1 aaa:= WORD#16#FFFF;
bk

Complete Word

Cut

Copy
Paste

Undo

Goto
Goto Variable Table

Online Edit

Increase Line Indent

Decrease Line Indent

Collapse All Qutlining
Expand All Outlining

Insert Snippets

Comment Selected

Edit Data Type..
Fixed Target Cross Ref.

The Select the variable type Dialog Box is displayed.

Name | Data Type | Initial Value

1 aaa:= WORD#16#FFFF;
21 IF aaa = bbb

Select the variable type

Internal vanable Global vanable

3 Select a variable type you want to register on the Select the variable type Dialog Box.

4 Then, the Enter the data type Dialog Box is displayed. Enter a data type and press the Enter
Key.

This completes the registration of a new variable in a local or global variable table.

@ Additional Information

You can right-click in the ST Editor and select Generate All Pou Variables As Internals from
the pop-up menu to register all of the unregistered variables in the ST Editor as internal variables
at a time. The variable is registered in the variable table and the data type is left blank. Even if
you select the Specify the data type Check Box in the option settings, a text box to enter the data
type is not displayed.
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® Editing Data Types

If you perform editing offline, you can change the data types of variables on the ST Editor.

1 Right-click a variable and select Edit Data Type from the pop-up menu.
A dialog box is displayed for you to enter the data type.

1 jpad := WORD#16#FFFF;
P Complete Word

Online Edit

Increase Line Indent
Decrease Line Indent

Collapse All Qutlining
Expand All Outlining

Insert Snippets

Comment Selected
Uncomment Selected

Generate Pou Variable

- delatemals
T Edit Data Type..

2 Enter the new data type and press the Enter Key.

The data type of the variable is changed.

® Jumping to a Variable Table

You can display the variable table where a selected variable is registered and jump to the line for
that variable.

Right-click a variable and select Go To Variable Table from the pop-up menu. Or, select the vari-
able and press the Ctrl + Alt + J Keys.
® Entering Constants

The following example shows how to assign the hexadecimal value FFFF to variable aaa.
1 Enter aaa := into the ST Editor.
2 Enter the constant as WORD#16#FFFF.

For information on the formats for entering other constants, refer to the NJ/NX-series CPU Unit
Software User's Manual (Cat. No. W501) or NY-series Industrial Panel PC / Industrial Box PC
Software User’s Manual (Cat. No. W558).

Data Type | Initial Value | AT | Retain | Constant |  Comment ||

1 aaa:=WORD#16#FFFF;
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® Entering Comments

Enter “(*” at the beginning and “*)” 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 forward slash (/) at the beginning of the
line.

1 aaa:=WORD#16#FFFF;

2 [=-IF aaa = bbb THEN (*if aaa = bbb, ccc = true*)
3 cce o= TRUE;

4 END_IF;

5  //End of program1.

® Deleting ST Elements
1 Select the text to delete.

2 Press the Delete Key or the Backspace Key to delete the text.

® Copying and Pasting ST Elements

There are the following ways to copy ST elements.
* Copy: Only selected text strings are copied.

» Copy with Dependents: Not only the selected text string but also variables that are referenced in
the text string and the data types of the variables are copied.

1 Select the text to copy.

2 Right-click the text and select Copy from the menu. Or, select the text and press the Ctrl + C
Keys. If you want to copy data together with referenced variables and their data types, select
Copy with Dependents.

3 Right-click at the location where you want to paste and select Paste from the menu. Or, press
the Ctrl + V Keys.
The copied text string is pasted.

If you select Copy with Dependents and paste the text string into another ST program, not only
the text string but also variables that are referenced in the text string and the data types of the
variables are also added to the destination ST program.

If a variable or data type with the same name and different attribute already exists in the destina-
tion program, the Comparison before pasting dependents Dialog Box is displayed.

For details on the Comparison before pasting dependents Dialog Box, refer to 4-5-3 Com-
parison before Pasting Dependents on page 4-140.

® Indenting
You can indent nested statements to make them easier to read.

1 Right-click at the beginning of the line to indent and select Increase Line Indent from the menu.
Or, press the Tab Key. The indent moves the starting position of the characters on that line to
the right.

2 To bring the indent back, right-click the text and select Decrease Line Indent from the menu or
press the Delete Key.

® Moving to a Specified Line

You can specify a line number to jump directly to that line.

1 Right-click in the ST Editor and select Go To from the menu.
A Jump Dialog Box is displayed.

1 aaa:=WORD#16#FFFF; E| ﬂ 1
2 [=HIF aaa = bbb THEN (*if aaa = bbb, ccc = true¥)
cce = TRUE;

4 END_IF;
5  //End of program1.
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4-138

2 Enter a line number and press the Enter Key.
The cursor moves to the beginning of the line you entered.

1 @aa:=WORD#16#FFFF; |
2 [=HIF aaa = bbb THEN (*if aaa = bbb, ccc = true®)
cce = TRUE;
4 END_IF;
5  //End of program1.

® Bookmarks

You can add bookmarks to any lines and move between them.

Toggle Bookmarks

Right-click a line number in the ST Editor and select Toggle Bookmark from the menu. A bookmark
is displayed at the beginning of the line.

Moving to the Next Bookmark

Right-click a line number in the ST Editor and select Next Bookmark from the menu. The cursor
moves to the next bookmarked line.

Moving to the Previous Bookmark

Right-click a line number in the ST Editor and select Previous Bookmark from the menu. The cur-
sor moves to the previous bookmarked line.

Deleting a Specific Bookmark

Right-click a line number with the bookmark and select Toggle Bookmark from the menu. The
bookmark is deleted.

Deleting All Bookmarks

Right-click in the ST Editor and select Clear Bookmarks from the menu. All bookmarks are deleted.

Statement Error Displays

When you enter a statement, the format is always checked and any mistakes are displayed as
errors.

A wavy line is displayed under any line where an error is detected.

Error: Red wavy line

1. asacz1;
Warning: Blue wavy line
Place the mouse over the wavy line to view information on the error.

1 aaa:=WORD# l6#FFFF;
2 [=IF aaa = bbb THEN (£ bt £ -

3 coc :ZTRUE; |C0nversmﬂ from WORD to BOOL is impossible.
4 END_IF;

5 //End of program1.

Refer to 11-2 Error Messages for Structured Text Checks for information on errors.

@ Splitting the View

You can drag the split bar on the vertical scroll bar of the ST Editor to split the view vertically.
m e Eelj\cc 1= LREAL#90.0;
h iel_[}ec 1= LREAL#90.0;
&i - 121 ..
l 43

1| // If StartPg is TRUE and EtherCAT communications are normal, the Servo for axis 1 is turned ON.

1is turned ON.

3 /{ If EtherCAT communications are not normal, the Servo is turned OFF.
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® Displaying Variable Comments

Variable comments are displayed in tooltips when you move the mouse over variables in the ST Edi-
tor. The display rules for comments are the same as those for the Ladder Editor. Refer to Displaying
and Editing Variable Comments on page 4-119 for the comment display rules.

EI Precautions for Correct Use

* Forinformation on ST input restrictions (restrictions on the number of operators, the number of
nested POU calls, and the number of nested conditional/iterative statements), refer to the
NJ/NX-series CPU Unit Software User's Manual (Cat. No. W501) or NY-series Industrial Panel
PC / Industrial Box PC Software User’s Manual (Cat. No. W558).

* Asingle POU (program, function, or function block) can contain up to 10,000 lines of code.

* When you use a function block in the ST Editor, register the function block instance in the vari-
able table in advance. You cannot register a function block instance in the ST Editor.

» After you paste an ST element, check to be sure that the variables and their data types are
used correctly.

Buiwwesbolid G-
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4-5-3 Comparison before Pasting Dependents

When you paste data that was copied by selecting Copy with Dependents from the pop-up menu in
the Multiview Explorer, Ladder Editor or ST Editor, there may already be a variable or data type with the
same name and different attribute in the paste destination. In such a case, the Comparison before
pasting dependents Dialog Box is displayed to confirm whether you want to overwrite the data.

You can check the differences between data before overwriting.

I Comparison before Pasting Dependents Dialog Box

(a) (b)
| |
Comparison before pasting ddpendents — O x

Data before pasting Data to paste

(c)

(d)

Legend: | Same

Overwrite all difference (f)

Item Description

(a) Data before pasting Displays existing data if any difference is detected.
The lines which contain any data differences are displayed in red.

(b) Data to paste Displays data to be pasted if any difference is detected.

(c) Detailed Comparison Button Displays the Detailed Comparison Window that contains dif-
ference details.

(d) Overwrite all difference Button Overwrites all existing data that contain any differences with
the data to be pasted.

(e) Overwrite selected data Button Overwrites the existing data in the selected line with the data
to be pasted.

(f) Close Button The Dialog Box is closed.
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I Detailed Comparison Window
(a) (b)

I:‘ ‘Comparison before pasting

Data before pasting (Data )
Name |Base Type|Oi | Name |Base Type|Offset Type|Ofiset Byte|Offset Bit|Enum Value|Commer

L Meml1 BOOL L Mem1 BOOL
L Mem2 BYTE

F=Y
&
v
v Copy Selected Right to Leff ]
Q
3
a
©) d  (e)
Item Description
(a) Data before pasting Displays data that already exists.

The lines which contain any data differences are displayed in red.

(b) Data to paste Displays data that is to be pasted.

(c) Copy Selected Right to Left Button Overwrites the existing data in the selected line with the data
to be pasted.

(d) Copy All Right to Left Button Overwrites all existing data that contain any differences with
the data to be pasted.

(e) Back Button Returns to the Comparison before pasting dependents Dia-
log Box.

.
bN
&
(@]
o
3
S
©
=.
1]
o
=}
o
5
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©
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4-6 Searching and Replacing

® Searching and Replacing

You can search and replace strings in the data of the currently selected device.

/\ WARNING

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

4-6-1 Scope of Searching and Replacing

You can search and replace text strings in the following items.

Variable tables Ladder diagrams ST
Variable names Rung comments Text strings
Variable comments Variable names Variable names
Function names Function names
Function block definition names Function block instance names

Function block instance names
Element comments
Variable comments

4-6-2 Search and Replace Pane

Use the following procedure to display the Search and Replace Pane.

1 Select Search and Replace from the Edit Menu.
ﬁ Sysmac Studio

o

File = Edit Visw Insert Project

Undo Chri+z I
Chrl4+Y

Cut Chrl+X
Chrl4+C
Chrl+V

Delste Delete

Select All Chrl+A

Gearch and Replace, dCHI+F  [*
Chrl+G
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The Search and Replace Pane is displayed.

Search and Replace - 1 x

Search what _ v
Replace with _ v
Look in Programminc ¥
Look at All v
Use Default v

ch case

’/SEarch Options

£
Search Previous  Search Next (:/:
Re Q0
eplace 3
=2
Search All Replace All 5
«Q
Q
3
o
A
o
=2
o
4-6-3 Items to Set 8
«Q
The settings in the Search and Replace Pane are explained below.
Search and Replace > I x
Search what _ v
Replace with _ v
Look in Programming ¥
Look at All v g
Use Default v &
Search Options =
ch case g
2]
g
(]
Search Previous = Search Next @

Replace

Search All Replace All

Setting Description

Search what * Enter a search string.
* You can select from previous search strings in the list.

If you select All or Variable name in the Look at Box, and enter the letters that are
included in the variable name or press the Ctrl + Space Keys, variable names are
displayed as candidates in the list.

Replace with » Enter the string to replace the search string with.
* You can select from previous replacement strings in the list.

You cannot use wildcard characters. (If you try to use them, they are treated as normal
text strings.)

Look in Specify the range to search. You can select from the following.
Programming: All of the programming of the Controller is searched.

Checked elements: The item that is selected in the Select search and replace scope
Dialog Box is searched.

Current View: The current view is searched.

Selection: The range that is selected, which is a range of circuits of a ladder program,
a range of text lines of an ST program, or the like, is searched.

Look at Specify the items to search. You can search for text strings in the following items.
All: Searches all text strings (excluding variable comments on ladder)
Variable name: Searches all variable names.

Instructions: Searches instructions (including program inputs and outputs)*?

Variable comment on ladder: Searches variable comments on ladder."2
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4-144

Setting

Description

Use

Specify if you want to use wildcard characters.
Default: Do not use wildcard characters.

Wildcard: Use wildcard characters.

If you select to use wildcard characters, you can click the [gg Button to the right to
view a list of characters used for wildcard characters. Select any of these characters

to enter them in the search string.

Use Default v

(T —
P —

*1
*2

This can be used only for searches.
This can be used only for searches only when Ladder Editor - Variable Comment - Show comment Check Box

is selected in the option settings. Refer to 8-23 Sysmac Studio Option Settings on page 8-113 for details on the

option settings.

m Precautions for Correct Use

¢ If more than one device is registered in the project, the target of a search and replace is the
currently selected device only. Be sure to check the selected device in the device list for the
project before you perform a search and replace.

* If you set the Look in Box to the variable table, set the Look at Box to the variable name, and
perform a replacement, only the variable names in the variable table will be changed.

® Selecting a Search and Replace Scope

If you selected Checked elements in the Look in Box, select the range in the Select search and
replace scope Dialog Box. The Select search and replace scope Dialog Box is displayed when you
click the Select search and replace scope Button on the right of the drop-down arrow of the Look

in Box.

Select search and replace scope

=M | new_Controller 0
= Ml Jrous
= M = Programs
= B f~|Program0
B Variables
M =-Section0
= l EProgram1l
B Vanables
B Program Body
= B FFunctions
= M f~{Function0
B Vanables
B =ladderBody
= l Bfunctionl
B Variables
B Program Body
= B FFunction Blocks
= M F=FunctionBlock(
B Variables
B = LadderBody
= l BEFunctionBlockl
B Vanables
B Program Body
= Bl F=Data
M "= Data Types

=m0 |

Select the check boxes for the items to search, and then click the OK Button.
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® Narrowing Down the Search

You can narrow down the searched items even more if you specify a combination of the instruction
name and variable name for the search string. Enter a single-byte space between the instruction
name and variable name.

To search for Search string specification™
Program input of a specified variable™2 LD variable_name
Program output of a specified variable2 OUT variable_name
Function that uses the specified variable as a param- | Function_name variable_name

eter
Function block definition that uses the specified vari- | Function_block_definition_name variable_name
able as a parameter*2

Function block instance that uses the specified vari- | Function_block _instance _name variable_name
able as a parameter

*1  You can specify a constant value instead of a variable name.
*2 Only ladder rungs are searched.

Buioe|day pue Buiyosieag 9-y

® Wildcards
You can use the following wildcard characters.
N
Meaning Syntax Description Example 3
Any single char- | ? Searches for a text string with a vari- | “A?C” matches “ABC”, “AdC”, and =
acter able character. “‘AzC”. 3
Any one charac- | * Searches for a text string that con- “new*” matches “newfile.txt”. g
ter or series of tains a variable text string o
characters
Any single num- | # Searches for any single number. “7#” matches “71”. “ABC#” matches
ber “ABC5”.
Characterinaset | [] Searches for a single character in the | “ABC[xyz]” matches both “ABCx” and
set. “ABCy”. “ABC[x-z]” matches both
“ABCx” and “ABCy".
Characternotina | [!] Searches for a single character thatis | “ABC[!xyz]” matches both “ABCa” and
set not in the set. “ABCd”. “ABC[!x-z]” matches both
“ABCa” and “ABCd".

® Search Options

Search Options
B Match case

M Match whole word
[ Invert NO/NC Input

Item Description
Match case When this option is selected, searches are case sensitive.
Match whole word When selected, only exact string matches are returned.
Invert NO/NC input Replaces N.O. with N.C. and N.C. with N.O. for all BOOL variables used in a
ladder diagram. (Output bits are not affected.)
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® Button Functions

Search Previous  Search Next
Replace

Search All

Replace All

Item Description

Search Next Performs a search according to the selected options.

Search Previous Performs a search in the reverse order of Search Next.

Search All Searches all items and displays the results in the Search and Replace Results
Tab Page.

Replace Performs a replace according to the selected options.

Replace All Replaces all items and displays the results in the Search and Replace Results
Tab Page.

Cancel Cancels the current search and replace operation.

4-6-4 Searching

The procedures for searching are given in this section.
As an example, the following describes a search for a variable name.

1 Enter the search string in the Search what Field.

[Sean:h and Replace > 0 x

Look in Programming
Look at All
Use Default

2 Select Variable name in the Look at Field to search for variables.

Search and Replace > 1 X

Search what _ v

Look in Programming v

3 Set the Look in Field and search options as required.*

Search and Replace > 1 x

Search what _ v
Repiace vt I

Look in Programming ¥

Look at

M Match case
B Match whole word
B Invert NO/NC Input
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4 Click the Search Next Button.

Replace

Search All Replace All

The searched items are highlighted.
The search starts again from the beginning when the target data is searched to the end.

To display all of the search results at the same time, click the Search All Button. Then, all
searched items in the search range are highlighted and the search results are displayed in the
Search and Replace Results Tab Page.

Search and Replace Results
Searching 'p'
: new_Controller_0:POUs/Programs/Program0/Section0(0):  Input PB1

1
2 : new_Controller_0:POUs/ProgramsfProgram0fSection{(0):  Input PB2

3 : new_Controller_0:POUs/Programs/Program0fSection0{0): Output STOP
4 : new_Controller_0:POUs/ProgramsfProgram0/Variables: PE1 : BOOL ;
5 : new_Controller_0:POUs/ProgramsfProgram0/Variables: PB2 : BOOL ;
6
M

Buioe|day pue Buiyosieag 9-y

: new_Controller_0:POUs/Programs/ ProgramdVariables: STOP : BOOL ;
atching Text: 6

* For information on the Look in Field and search options, refer to ltems to Set on page 4-143.

@ Additional Information

* You can use shortcut keys to search. Refer to A-5-3 Searching and Replacing on page A-22
for details on the shortcut keys.

* If you display the Search and Replace Pane with the Ctrl + F Keys or the menu when the cur-
sor is on a circuit part in the Ladder Editor, the corresponding text string in the following table
is set as the search string.

Buroeidey g-9-

Cursor position Text string set as the search string
Input or output Variable name of the input/output
Function block Instance name of the function block
Jump Jump label
Parameter for an input, output, function, or func- Variable name of the parameter
tion block

 If you display the Search and Replace Pane when a text string is selected in the ST Editor, the
selected text string is set as the search string.

* If you press the Ctrl + F Keys while circuits of a ladder program or text lines of an ST program
are selected, the selected range is set as the search scope.

4-6-5 Replacing
Use the following procedure to search and replace a text string.
Enter the search string that you want to replace in the Search what Field.
Enter the replace string in the Replace with Field.
Set the Look in Field and Look at Field, and select search options as required.*

Click the Search Next Button to search for the string to replace.

A WN=

If the string is found, click the Replace Button to replace the string.
* For information on the Look in Field, the Look at Field, and search options, refer to ltems to Set on page
4-143.
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4-6-6 Searching All

Use the following procedure to search for all occurrences. The search results are displayed in the
Search and Replace Results Tab Page.

1 Enter the search string in the Search what Field.
2 Set the Look in Field and Look at Field, and select search options as required.*

3 Click the Search All Button.

* For information on the Look in Field, the Look at Field, and search options, refer to ltems to Set on page
4-143.

4-6-7 Replacing All

Use the following procedure to find and replace all occurrences of a text string. The replacement results
are displayed in the Search and Replace Results Tab Page.

Enter the search string that you want to replace in the Search what Field.
Enter the replace string in the Replace with Field.

Set the Look in Field and Look at Field, and select search options as required.”

ANWN=

Click the Replace All Button.

* For information on the Look in Field, the Look at Field, and search options, refer to ltems to Set on page
4-143.

|E| Precautions for Correct Use

The targets of replacement for Replace All are strings within the range set in the Look in Field.

4-6-8 Replacing All N.O. and N.C. Inputs

Use the following procedure to find and replace all N.O. and N.C. inputs. The replacement results are
displayed in the Search and Replace Results Tab Page.

Enter the variable used in the input to replace in the Search what Field.
Specify Variable name in the Look at Field.
Select the Invert NO/NC Input option.

Set the Look in Field and search options as required.”

A WN=

Click the Replace All Button.

* For information on the Look in Field, the Look at Field, and search options, refer to ltems to Set on page
4-143.
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4-7 Program Checks

* Program Checks
You can check the programs to detect any errors in the POUs (programs, functions, or function

blocks) that you created. There are two types of program checks.

* Check All Programs
Checks all programs in the project.

* Check Selected Programs
Checks only the selected programs.

4-7-1 Check All Programs

1 Select Check All Programs from the Project Menu. The results of the program check are dis-
played in the Build Tab Page.

syo9y9 weibouid /-

REASGEE K EIGIGRE
| Description | Program 1 Location
1  The output used as an internal bit is not referenced from others. ProgramO Section0 Row 0
2 The input used as an internal bit is not written from others. Program0 Section0  Row O
% 3  Conversion from WORD to BOOL is impossible. Program1 line 1, column 11
% 4  Conversion from WORD to BOOL is impossible. Program1 line 2, column 10

4-7-2 Check Selected Programs

1 Select the POUs or sections to check in the Multiview Explorer.

2 Select Check Selected Programs from the Project Menu.
The results of the program check are displayed in the Build Tab Page.

swelboud IV 300UD |-L-¥

RMEEE ANALE
| | Description | Location
% 1 Conversion from WORD to BOOL is impossible. line 1, column 11
% 2  Conversion from WORD to BOOL is impossible. line 2, column 10

® Program Check Result Displays

The results of a program check are displayed in the Build Tab Page as follows:

k) 7 Eos
| Description Location
The expression is invalid. line 1, column 1
Invalid syntax 'ELSE' line 2, column 1
"THEN' is missing. line 2, column 1
Undefined identifier 'HexStringToNum_ line 3, column 2
& 3 line 4, column 2
line 4, column 2
line 4, column 2

il
2
3
4
5
6
7

Item Example Meaning Remarks
Number of errors Displays the total
E number of errors.
Number of warn- | s Displays the total
ings M number of warn-
ings.
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ltem Example Meaning Remarks
Error or warning Displays the
number errors or warnings
in the order in
which they were
found.
Description erarareT Displays a
The output used as an internal bit is not referenced from others. [CEEC ] Jilla eI (I
The input used as an internal bit is not written from others. error or warning.
Conversion from WORD to BOOL is impossible.
Location | Program I Location Displays the loca- | You can jump
Program0 Section0  Row 0 tion where the directly to the
Program0 Section0  Row O error or warning location of the
occurred. error.

@ Additional Information

You can prevent specific warnings from being displayed. Refer to 8-23 Sysmac Studio Option
Settings for details.

® Jumping to the Location of an Error

In the Build Tab Page, double-click the line of the error to jump to. The relevant location is displayed
in the Edit Pane.

1 aaa:=WORD#LZ iixis; [ ]
2 [=HIF aaa = bbb THEN (*if aaa = bbb, ccc = true*)

3 cce = TRUE;

4 END_IF;

5  //End of programl.

Refer to 11-1 Error Messages for Ladder Program Checks and 11-2 Error Messages for Structured
Text Checks for information on errors.

® Error Displays in the Multiview Explorer

POUs that contain an error are marked with an exclamation mark (!) icon.
' Mew Project

|
|

IR Ay

- o ¥ ‘ l -| ‘

» Configurations and Setup
¥ Programming

¥ i POUs
¥ = Programs
¥ (=] Programd
. Section0
|- B Programl
¥ Functions
'™ Function Blodks
» 50 Data
> F3 Tasks
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4-8 Building and Rebuilding

* Building
Building is the process of converting your project programs into a format that is executable on the
CPU Unit. A check is performed on the programs and variable data during this process. If there are

any errors, the build is not performed and n is displayed next to the program or variable data where
the error occurred in the Multiview Explorer. Perform a program check to see the specific errors on
the Build Tab Page. After the first build, only programs that are changed are built again.

] Building

The programs are automatically built when the user makes changes to them.

® Execution 