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Introduction

Thank you for purchasing a Panasonic product. Before you use the product, please carefully
read through the user’s manual, and understand it in detail to use the product properly.

Types of Manual

e There are different types of manuals for the GM1 series. Refer to the appropriate manual

according to your need.

These manuals can be downloaded from our website: https://industrial.panasonic.com/ac/j/

motor/motion-controller/mc/gm1/index.jsp.

Manuals for GM1 series

(Hardware)

Manual name Manual code Description

GM1 Controller RTEX User's Manual WUME- Explains wiring between the GM1 and its

(Setup) GM1RTXSU peripheral devices, installation method, and
operation check method.

GM1 Controller RTEX User's Manual WUME- Explains how to use GM Programmer and

(Operation) GM1RTXOP PANATERM Lite for GM, set up each function,
create projects, and perform other operations.

GM1 Series Reference Manual WUME-GM1H Explains the functions and performance of each

GM1 unit.

GM1 Series Reference Manual
(Instruction)

WUME-GM1PGR

Explains the specifications of each instruction that

can be used with the GM1 Series.

(Pulse Output Unit)

GM1 Series Reference Manual WUME-GM1AIO Explains the functions and performance of the
(Analog I/0 Unit) Analog Expansion Unit.
GM1 Series Reference Manual WUME-GM1PG Explains the functions and performance of the

GM1 Pulse Output Unit.

Copyright / Trademarks

The copyright of this manual is owned by Panasonic Industry Co., Ltd..

Unauthorized reproduction of this manual is strictly prohibited.

Windows is a registered trademark of Microsoft Corporation in the U.S. and other countries.
Ethernet is a registered trademark of FUJIFILM Business Innovation Corp. and Xerox Corporation.
EtherNet/IP is a registered trademark of ODVA (Open DeviceNet Vendor Association).

SDHC and SD logos are trademarks of LLC.
Other company and product names are trademarks or registered trademarks of their respective companies.

Compliance with IEC 61131

International standard IEC 61131 is the international common standards in which the
International Electrotechnical Commission (IEC) defines programming languages for PLC.

IEC defines the following five programming languages:

Ladder Diagram (LD)
Structured Text (ST)

Sequential Function chart (SFC)
Function Block Diagram (FBD)
Instruction List (IL)
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Glossary

E RTEX
Stands for Realtime Express, which is the name of the motion-specific network connecting the
GM1 Controller RTEX and servo amplifier.

* Realtime Express is the name of the network servo system manufactured by Panasonic
Corporation.

B GM Programmer

A configuration tool for the GM1 Controller RTEX. Using GM Programmer makes it possible to
set positioning data and various positioning parameters, and perform various monitoring. As
this tool is equipped with tool operation mode that starts a motor independently without using
user programs, it is convenient especially to verify operations at the time of initial startup.

B PANATERM Lite for GM

A setup support tool for the MINAS series servo amplifiers manufactured by Panasonic
Corporation. When GM Programmer is installed, "PANATERM Lite for GM" is also installed at
the same time. By using this tool, parameter setup within servo amplifiers, control status
monitoring, setup support, machine analysis, and other operations can be executed on the PC
screen.

® P-point control

Refers to control passing through a "Pass Point". In this manual, this control is referred to as "P-
point control" for the sake of convenience.

This method is used when target multi-stage velocities are specified in a sequence of motions.

B C-point control

Refers to control passing through a "Continuance Point". In this manual, this control is referred
to as "C-point control" for the sake of convenience. This method is used to execute consecutive
E-point controls by one-time startup.

B E-point control

Refers to movement up to an "End Point". In this manual, this control is referred to as "E-point
control" for the sake of convenience. This method is used for single-speed acceleration /
deceleration control. It is also called "trapezoidal control".

B Automatic operation

An operation that is automatically performed. It means position control.

B Manual Operation

An operation that is performed at initial startup or during adjustment. Home return, JOG
operation, and pulser operation are manual operations.

B Position control

A generic term for E-point control, P-point control, and C-point control. For each control, control
for single axes and interpolation control for multiple axes can be performed. Interpolation
control can be selected from 2-axis linear interpolation, 2-axis circular interpolation, and 3-axis
linear interpolation.
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® Home return

The reference position for positioning is called a home position and an operation to travel to a
home position is called home return. Each axis is moved to the preset home position and the
coordinates of the home position are defined as absolute position zero. The motor rotation is
reversed automatically when the limit input (+) or the limit input (-) is input and the home
position or near home position is searched to return to the home position automatically.

B JOG operation

Refers to an operation in which the motor is rotated only while operation commands are being
input. This is used to forcibly rotate the motor using inputs from external switches during startup
or adjustment, for example. This can also be applied to unlimited feed.

B Limit input (+), limit input (-)

A limit switch input that is used to limit the motor movement. Limit input (+) is the limit point on
the side where the elapsed value increases and limit input (-) is the limit point on the side where
the elapsed value decreases.

H Dwell time

For E-point control, the time from the completion of a position command until the operation
done contact turns ON can be specified as a dwell time. For C-point control, similarly, the time
from deceleration stop until execution of the next positioning table can be specified as a dwell
time.

B Software limit

Limits in software can be set for the absolute coordinates managed by the GM1 Controller. The
motor decelerates and stops according to the deceleration of the dynamic limit so as not to
exceed the soft limit range. Deceleration time can be set individually.

®  Torque control

The output torque of the servo amplifier can be limited arbitrarily.

B Servo ON/ Servo OFF

The operation that changes the servo free state to a servo lock state is called "servo ON", and
the operation that changes the servo lock state to a servo free state is called "servo OFF".

B Linear interpolation

Interpolation control that controls straight lines as loci for the operations of 2-axis motors with
grouped X-axis and Y-axis or 3-axis motors with grouped X-axis, Y-axis, and Z-axis. There are
two setting methods, which are a composite speed specification and long axis speed
specification.

B Circular interpolation

Interpolation control that controls arcs as loci for the operation of 2-axis motors with grouped X-
axis and Y-axis. There are two setting methods, which are a center point specification and pass
point specification.

B Edge Detection

One of the methods for detecting the request signals allocated to this unit. It executes each
requested process by detecting a trigger that is the rising edge when the request signal turns
ON.

Therefore, the next request cannot be accepted until the current request signal turns OFF.
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1.1 Safety Precautions

1.1 Safety Precautions

This section explains important rules that must be observed to prevent personal injury and

property damage.

e Injuries and damages that may occur as a result of incorrect use are classified into the
following levels and safety precautions are explained according to the level.

/\ WARNING | Indicates that there is a risk of death or serious injury

/\ CAUTION | Indicates that there is a risk of minor injury or property damage

® Indicates an action that is prohibited
0 Indicates an action that must be taken
/\ WARNING

0 e Take safety measures outside this product to ensure the safety of the entire system even
if this product fails or an error occurs due to external factors.

Do not use this product in atmospheres that contain flammable gases.
Doing so may result in explosion.

%)

Do not throw this product into the fire.
Doing so may cause the batteries or other electronic parts to explode.

%)

/\ CAUTION

e To prevent abnormal heat generation or smoke generation, use this product with some
leeway from the guaranteed characteristics and performance values of the product.

e Do not disassemble or modify this product.
Doing so may result in abnormal heat generation or smoke generation.

e Do not touch any terminals while the power is on.
Doing so may result in electrical shock.

e Configure emergency stop and interlock circuits outside this product.

Connect wires and connectors properly.
Failure to do so may result in abnormal heat generation or smoke generation.

e Do not perform work (such as connection or removal) with the power turned on.
Doing so may result in electrical shock.

e If this product is used in any way that is not specified by Panasonic, its protection function
may be impaired.

e 0 e e e

e This product has been developed and manufactured for industrial use only.
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1.2 Security precautions

1.2 Security precautions

When using this product, the following damages may occur.

(1) Information leakage or outflow through this product

(2) Fraudulent operation of this product by a malicious third party
(3) Obstructing or stopping this product by a malicious third party

Sufficient network security measures, including the following measures, should be taken at your
own risk to prevent such damages.

e Use this product on a network where safety is secured by using a firewall.

e When using this product on a system where a PC is connected, make sure that checking and
cleaning of infection by computer virus or malicious program is performed periodically.

e |n order to prevent malicious attacks, set user name and password to limit users who can log
in.

e To prevent leakage of authentication information (user name, password), FTP server
information, etc. on the network, take measures such as restricting access by user
authentication.

Be sure to close all browsers immediately after accessing this product as an administrator.
Periodically change the administrator's password.

Do not install this product in a location where the product or cables can be easily damaged.

Furthermore, it is recommended that the product be used in an environment that has VPN
(Virtual Private Network) or leased line network.

In addition, if this product is discarded, transferred, repaired, etc., important information
recorded on this product or the SD memory card used may remain. At your own risk, please be
careful when handling it, such as erasing it.

If you use this product, important information such as confidential information may remain on
the terminal. When this product is no longer needed, take measures such as uninstalling this
product from the terminal and deleting related files under the customer's responsibility.
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1.3 Handling Precautions

1.3 Handling Precautions

B In this manual, the following symbols are used to indicate safety information that
must be observed.

Indicates an action that is prohibited or a matter that requires caution.

Indicates an action that must be taken.

Indicates supplemental information.

fieo

Indicates details about the subject in question or information useful to remember.

Procedure

}

Indicates operation procedures.
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1.4 Software License Agreement

1.4 Software License Agreement

Software License Agreement

Panasonic Corporation (“PANASONIC”) grants to you a license to use this Software on
condition that you accept this Agreement. You must read this Software License Agreement (this
“Agreement”) carefully before using this Software. Only in case that you accept this Agreement,
you may start your use of this Software.

Your unsealing the package of this Software, or your downloading, installing or launching this
Software or the like shall be deemed as your acceptance of this Agreement.

The Software includes not only proprietary computer programs owned by or licensed by
PANASONIC but also open source software programs. As for the open source software
programs, refer to the detailed terms and conditions thereof shown in the installation package of
the Software. Should a discrepancy arise between any of the terms of this Agreement and any
open source software program license statement, the open source software program license
statement shall take precedence over this Agreement.

Article 1 Grant of License
PANASONIC hereby grants to you a non-exclusive license to use this Software only in
combination with PANASONIC product(s) specified in the manual of this Software (the
“Product”) in accordance with the terms of this Agreement. You may not use this
Software in connection with products of any third party other than PANASONIC.

Article 2 Restrictions

You may NOT:

(1)Modify, reverse engineer, decompile, or disassemble this Software, except where
the terms and conditions of open source software program license statement
(including, but not limited to, GPL and LGPL) apply.

Should a defect of the Software arise owing to your modification, reverse
engineering, decompiling, or disassembling, to the extent permitted under the law,
Panasonic shall not assume any responsibility for such defect,

(2)Use this Software by methods or for purposes other than those specified in the
manual of this Software provided by PANASONIC, nor

(3)Distribute, rent, lease or otherwise transfer this Software to any third party; provided,
however, that you may assign the rights to use this Software under this Agreement
along with the Product on the condition that the assignee agrees to be bound by all
the terms of this Agreement. In the case of such assignment, you must deliver any
and all the copies of this Software and all the accompanying materials to the
assignee and you may not retain any copies of this Software including backups.

Article 3 Disclaimer

3-1. PANASONIC HEREBY DISCLAIMS ALL OTHER WARRANTIES ON THIS
SOFTWARE, EITHER EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MARCHANTABILITY, FITNESS FOR PARTICULAR
PURPOSE, AND NON-INFRINGEMENT OF THIRD PARTY RIGHTS.

3-2. UNDER NO CIRCUMSTANCES SHALL PANASONIC BE LIABLE FOR ANY
DAMAGES (INCLUDING DIRECT, INDIRECT, INCIDENTAL, CONSEQUENTIAL OR
SPECIAL OR WHATSOEVER) ARISING OUT OF THE USE OF THIS SOFTWARE,
INABILITY TO USE THIS SOFTWARE, DEFECTS IN THIS SOFTWARE (e.g., BUGS,
SECURITY HOLES, AND MALFUNCTION), OR OTHERWISE IN CONNECTION
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1.4 Software License Agreement

WITH THIS SOFTWARE.

Article 4 Term
4-1. This Agreement shall come into effect upon your unsealing the package of this
Software, or your downloading, installing or launching this Software or the like.
4-2. PANASONIC may terminate this Agreement immediately, if you breach any of the
provisions of this Agreement.
4-3. You shall, at your own costs, return, delete or destroy this Software and any of its
copies within four (4) weeks after termination of this Agreement.

Article 5 Export Control

You shall comply with all laws and regulations regarding export control under any
competent jurisdiction, including but not limited to the Japanese Foreign Exchange &
Foreign Trade Control Law, the export control regulations based on resolutions of the
United Nations Security Council, etc. If any license or appropriate approval from a
governmental authority is required under the applicable laws, you may not export this
Software without such approval to any countries either directly or indirectly.
Furthermore, you shall neither use nor sell this Software for military purposes either
directly or indirectly.

Article 6 Intellectual Property Rights
Except the open source software program (including, but not limited to, GPL and
LGPL), all intellectual property rights in this Software, including the copyright, belong to
PANASONIC and/or the licensors of PANASONIC.

Article 7 Upgrade of this Software

7-1 Release of future upgrades or updates of this Software is not guaranteed and left to
the sole discretion of PANASONIC. Furthermore, PANASONIC may charge fees for
upgrading or updating of this Software.

7-2. If any upgrades or updates are provided to you either for fees or for free, such
upgrades or updates shall be deemed as a part of this Software and shall be governed
by this Agreement, unless PANASONIC designates otherwise at the time of provision
of such upgrades or updates.

Article 8 Limitation on Liability
AGGREGATE LIABILITIES OF PANASONIC IN CONNECTION WITH THIS
AGREEMENT OR THIS SOFTWARE SHALL IN NO EVENT EXCEED TEN
THOUSAND (10,000) YEN.

Article 9 Governing Law and Jurisdiction
9-1. This Agreement shall be governed by the laws of Japan.
9-2. Should any dispute arise from or in connection with this Agreement, Osaka District
Court, Japan shall exclusively have the jurisdiction over such dispute.
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1.4 Software License Agreement

This Software consists of the following types of software.
(1) Software developed independently by PANASONIC
(2) Software owned by and licensed by the third party
(3) Software licensed under GNU General Public License Version 2.0 (GPL V2.0)
(4) Software licensed under GNU Lesser General Public License Version 2.0 (LGPL V2.0) or
Version 2.1 (LGPL V2.1)
(5)Open source software licensed on conditions other than those of GPL V2.0, LGPL V2.0, or
LGPL V2.1
Software in categories (3) — (5) above is distributed with the expectation of effectiveness as a
single piece of software, but there is no guarantee provided, including implied guarantees
regarding viability as a product and/or suitability for specific purposes. For details, Please refer
to the detailed terms and conditions thereof shown in the installation package of the Software.
For at least three years following the release of the Product, PANASONIC will provide, at
customer’s expense, complete machine-readable source code for software licensed under GPL
V2.0, LGPL V2.0, LGPL V2.1, or a license based on other conditions that meet source code
disclosure requirements, along with information on the respective copyright holders, to
customers who contact us at the following e-mail address.

[ Contact e-mail address: oss-cd-request@gg.jp.panasonic.com]
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2 Operation Flow

2.1 System Configuration Diagram ............ccccoeeeeiiiiiiee e
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2.1 System Configuration Diagram

2.1 System Configuration Diagram

The figure below shows the configuration of the GM1 series motion controller (Controller and
expansion units), servo amplifiers, and PC. The GM Programmer and PANATERM Lite for GM
communicate with the GM1 Controller via Gateway.

“4)
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|

B ©)

)

wER

G55 I

[ T[F HHh= [
=] 8
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(2) 9)

(7 8)

No.

Name

(1)

GM1 controller

)

Expansion unit

©)

End unit

4)

Servo amplifier

()

PC (on which GM Programmer and PANATERM Lite for GM are installed)

(6)

Gateway, CodeMeter

()

GM Programmer

®)

PANATERM Lite for GM

©

Ethernet cable(Note 1)

(10)

USB cable(Note 1)

(Note 1)

Use either one of the two cables: Ethernet cable or USB cable.
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2.1 System Configuration Diagram

i Info. )
e To operate the system, you must install GM Programmer and PANATERM Lite for GM on the
PC.

e When GM Programmer is installed, MINAS setup support software "PANATERM Lite for GM",
Gateway (the application that connects GM Programmer and the GM1 Controller), and
CodeMeter are installed at the same time.
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2.2 Work Flowchart

2.2 Work Flowchart

The following table explains the workflow from installation of the GM1 controller through to its

operation.
Step Description Reference
1 Install GM Programmer and PANATERM Lite for GM. "GM1 Controller
2 Make preparations for the servo amplifiers. I(?S'I;Ifj(p;ﬂser's Manual
2-1 Connect the servo amplifiers and the PC.
2-2 Install the USB driver on the PC.
2-3 Configure initial settings for the servo amplifiers.
2-4 Disconnect the servo amplifiers from the PC.
Connect the GM1 Controller and each servo amplifier with cables.
4 Connect the GM1 Controller and the GM Programmer.
4-1 Connect the GM1 Controller and the PC with a cable.
4-2 Creating a new project.
4-3 Make communication settings.
4-4 Add and set up device objects for servo amplifiers.
4-5 Make basic settings of the RTEX axis
4-6 Conduct commissioning.
4-7 Log in to the GM1 Controller.
4-8 Log out from the GM1 Controller.
5 Connect the GM1 Controller and PANATERM Lite for GM.
5-1 Set up the servo amplifier connected to the GM1 Controller.
5-2 Write parameters to the servo amplifier.
6 Prepare for operation.
6-1 Check if safety circuit design is implemented.
6-2 Check wiring for each device.
6-3 Perform an operation check.
7 Using the GM Programmer, make settings for GM1 parameters, motion
control, unit control, and communication function.
7-1 Make settings for the GM1 Controller. "pP.5-3"
7-2 Make settings for the motion control. "P.5-4"
7-3 Make settings for the unit control. "P.5-12"
7-4 Make settings for the communication function "P.5-18"
8 Create programs with GM Programmer. "P.6-1"
8-1 Create objects (POU objects) for a program. "P.6-14"
8-2 Select a programming language (LD, ST, SFC, FBD, IL, and CFC | "P.6-15"
programs) and enter a program.
8-3 Set variables. "P.6-18"
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2.2 Work Flowchart

Step Description Reference

9 Set up the GM1 Controller in GM Programmer.
9-1 Make time setting. "P.8-11"
9-2 Log in to the GM1 Controller. "P.8-19"
9-3 Log out from the GM1 Controller. "P.8-20"
9-4 Upload the source. "P.8-26"

10 Configure security settings with GM Programmer. "P.10-3"
10-1 Configure user management settings. "P.10-4"
10-2 Configure encryption and signature settings. "P.10-16"
10-3 Configure write-protection settings. "P.10-24"
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3.1 System Requirements

3.1 System Requirements

3.1.1 Usage Environment of the GM Programmer

Programming software

Product name

Version Applicable language

GM Programmer

Ver.1.1 Japanese / English / Chinese

(Note 1)  When GM Programmer is installed, MINAS setup support software "PANATERM Lite for GM" is
installed at the same time.

Software operating environment

Item

Description

oS

Microsoft(R) Windows(R) 10: 32 bit / 64 bit

PC

PC with the following installed:

Microsoft.NET Framework 4.6.1 or higher

Microsoft Visual C++ 2010 SP1 Redistributable Package (x86)
Microsoft Visual C++ 2010 SP1 Redistributable Package (x64)
Microsoft Visual C++ 2013 Redistributable Package (x86)
Microsoft Visual C++ 2013 Redistributable Package (x64)
Microsoft Visual C++ 2015 Update 3 Redistributable Package (x86)
Microsoft Visual C++ 2015 Update 3 Redistributable Package (x64)

HDD

At least 4 GB of free space

Memory

At least 8 GB

Communication port

LAN port (for Ethernet connection)
USB 2.0 port (for USB connection)

3-2
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3.2 Installation and Uninstallation

3.2 Installation and Uninstallation

3.2.1 Installing GM Programmer

Before installing the GM Programmer on a PC, log on to the PC as an account with
Administrator privileges.

If other applications are running, be sure to close all the applications before installing GM
Programmer.

Procedure |

1. Double-click "setup.exe".
The following window will be displayed. Click [OK].

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

English (United States) w

oK Cancel

2. The following window will be displayed. Click [Install].

The display content differs according to the PC environment that you use. (This window
may not be displayed at all, depending on the situation.)

PR Panasonic GM Programmer requires the following items to be installed on your computer.
L™= Click Install to begin installing these requirements.

Status  Reguirement
Pending GM_USB_Driver_Win10_x64

Install Cancel
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3.2 Installation and Uninstallation

3. The following window will be displayed. Click [Next].

ﬁ Panascnic GM Programmer - InstallShield Wizard

Welcome to the InstallShield Wizard for
Panasonic GM Programmer

The InstallShield(R) Wizard will install Panasonic GM
Programmer on your computer. To continue, dick Next.

WARNING: This program is protected by copyright law and
international treaties.

4. The following window will be displayed. Select [| accept the terms in the license agreement]
and click [Next].

ﬁ Panascnic GM Programmer - InstallShield Wizard =

License Agreement

Please read the following license agreement carefully.

Software License Agreement

Panasonic Corporation ("PANASONIC™) grants to you a license to use
this Software on condition that you accept this Agreement. You must
read this Software License Agreement (this “Agreement”) carefully
before using this Sofiware. Only in case that you accept this
Agreement, you may start your use of this Software.

Your UI"ISEB"I"IQ the package of this Software, or your downloading,
inetallinn nr lannchinn thic Snfhware nr the like chall he deemed ac vnnr

@I accept the terms in the license agreement Print

{_)I do not accept the terms in the license agreement

Open Source Licenses
InstallShield

<o ==

5. The following window will be displayed. If you change the installation destination folder,
click [Change] and specify a desired installation destination. If you do not change the
installation destination folder, click [Next].
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3.2 Installation and Uninstallation

ﬁ Pa

Destination Folder
Click Next to install to this folder, or dick Change to install to a different folder.

= Install Panasonic GM Programmer to:
C:'Program Files (x86)\Panasonic Corporation\GM Programmer’, Change...

asonic GM Programmer - InstallShield Wizard

InstallShield

= ==

6. The window below will be displayed. Click [Install] to start the installation.

ﬁ Panascnic GM Programmer - InstallShie

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

Click Install to begin the installation.

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

InstallShield

< Back Install Cancel

7. The following window will be displayed while the installation is in progress.

WUME-GM1RTXOP-06
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3.2 Installation and Uninstallation

ﬁ Panasonic GM Programmer - InstallShield Wizard —

Installing Panasonic GM Programmer
The program features you selected are being installed.

[ Please wait while the InstallShield Wizard installs Panasonic GM Programmer.,
This may take several minutes,

Status:

InstallShield

Following this installation, the three packages below will be installed. (The segments
indicated by * differ according to the version of the software.)

e CODESYS SoftMotion*.*.*.* P
e GMPLibrary (*.*.*.*)
e PANATERM-Lite for GM V*.*

These packages take a long time to install. Take care not to click [Cancel] while the
installation is in progress.

8. When the installation of all the packages is completed, the following window will be
displayed. Click [Finish].

ﬁ Panasonic GM Programmer - InstallShield Wizard

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed Panasonic
GM Programmer. Click Finish to exit the wizard.
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3.2 Installation and Uninstallation

This completes the installation procedure.

el Info. )
e \When the GM Programmer is installed, PANATERM Lite for GM, Gateway (CODESYS
Gateway), and CodeMeter applications are installed at the same time.

3.2.2 Uninstalling GM Programmer

Procedure |

1. From the Start menu, select Windows System>Control Panel, and then click "Uninstall a
program".

A list of installed programs will be displayed.

2. Double-click "Panasonic GM Programmer".
The following window will be displayed. [Yes]

Programs and Features

I Are you sure you want to uninstall Panasonic GM Programmer?

L] In the future, do not show me this dialeg box Yes Mo

3. Click the [Yes] button.
The GM Programmer will be uninstalled.

gl Info. )
e \When the GM Programmer is uninstalled, PANATERM Lite for GM and Gateway are also
uninstalled at the same time.

e CodeMeter will not be uninstalled at this time. Uninstall it separately.
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3.3 Basic Operations

3.3 Basic Operations

This section explains how to start and quit GM Programmer.

3.3.1 How to start

Procedure |

1. Click the [Start] button and select Panasonic Corpration>GM Programmer.

The "User Account Control" dialog box will be displayed. Click [Yes].

User Account Control

Do you want to allow this app from an

device?

GM.exe

Publisher: Unknown
File origin: Hard drive on this computer

Show more details

unknown publisher to make changes to your

Yes I MNao

GM Programmer will be started.
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3.3 Basic Operations

W GM Programmer - o X
file Edit \View Project Build Online Debug Tools Window Help
b= =

Devices v ax Start Page % | ToolBox. -3 x

Panasonic

Control

GM Programmer

Basic Operations Recent Projects
B

52 Devices [ Pous < > |12 Toobox [ ropers
(BT Messages -Total v e

Last build @ 0@ 0 Precompile . Project user: (nobody)

3.3.2 How to quit

n e Before closing GM Programmer, be sure to save any project files that you are editing and
must save.

Procedure |

1. From the menu bar, select File>Exit.
If changes have not been saved, the following window will be displayed.
If exiting without saving, select [No].
If changes need to be saved, select [Yes] to perform the save process.

GM Programmer X

The current project has been changed. Do you want to save
the changes?

Yes Mo Cancel

2. Click the [Yes] button.
GM Programmer will be closed.

e You can also close GM Programmer by clicking the [x] button on the title bar.
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3.4 Component Names

3.4 Component Names

This section presents the name and display content of each component of GM Programmer.

()] (2) (3)
: I ——
Debug_Tools _Mindow _ticlp [ ]
N+ wnv-[@;]
e x
® L ]
BTy T
(4) (5) (6)
No. | Name Description
(1) | Title bar The title bar displays the project file name, [minimize] button, [maximize] button, and
[close] button.
(2) | Menu bar The menu bar displays the menu commands for each purpose in list format.

(3) | Toolbar The toolbar displays each command as an icon.

The navigator pane displays the objects (such as devices, applications, and programs)

(4) | Navigator pane added to the project in a tree structure.

The main pane displays a program, function settings, messages, and other data.

5) | Main pane
®) P The window can be switched by selecting a desired tab.

(6) | Status field The status bar displays the build status, logged-in users, and other information.

3.4.1 Menu Bar

The menu bar displays the following menus:
Eile Edit View Project FBD/LD/IL  Build  Online  Debug  Tools  Window  Help

File
Item Function
New Project Creates a new project.
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3.4 Component Names

Item

Function

Open Project

Opens a project that is stored.

Close Project

Close the project that is currently viewed.

Save Project

Saves the project that is currently viewed, in overwrite mode.

Save Project As

Saves the project that is currently viewed, as a different file name.

Projetct Archive

Unzip the archive or save the archive.

Source Upload(Device—PC)

Loads the project source code as a project archive.

Print

Prints the active editor screen.

Print Preview

Displays the active editor screen in print preview mode.

Page Setup

Opens the Page Setup dialog box to configure a print layout.

Recent Projects

Displays the recently used projects.

Exit Closes GM Programmer.
Edit
Item Function
Undo Reverses the results of a previous editing action.
Redo Allows the user to redo the last editing action after Undo.
Cut Cuts data.
Copy Copies data.
Paste Pastes data.
Delete Deletes data.
Select All Selects all text.
Used to find and replace a string.
Item Function
Find Opens the "Find" dialog box.
Replace Opens the "Replace" dialog box.
Find in Project 3E;rrlsﬂt1f;ee'§iirr1g';)gci)?elzg box to find the target
Replace in Project | 0% witin the entire project.
Find Replace Find Next Finds the next match from the selected cursor
position within the project.
Find Next Finds the next match from the selected cursor
(Selected) position within the editor.

Finds the previous match from the selected

Find Previous cursor position within the project.

Find Previous Finds the previous match from the selected
(Selected) cursor position within the editor.

Toggle Field for Searches for the character string within the
Incremental POU editor each time a single character is
Search entered.

WUME-GM1RTXOP-06

3-11



3.4

Component Names

Item Function
Used to browse the positions where the declaration part of a defined
variable is referenced or used.
Item Function
Allows the cursor to move to the position
Go To Definition where the variable or function specified by the
cursor is defined within the editor.
Allows the positions where the variable
Browse Cross o )
specified by the cursor is used to be
Browse References

displayed in the "Cross reference List" view.

Browse Call Tree

Allows the callee and caller of the variable
specified by the cursor to be displayed in the
"Call Tree" view.

Go To Reference

Displays the declaration position of the
variable to which the pointer variable
specified by the cursor refers.

Go To Instance

Displays the instance of the function block
specified by the cursor in the new editor.

Insert File as Text

Inserts the contents of the specified text file in the cursor position.

Advanced

Executes functions related to the text editor.

Item

Function

Overwrite Mode

Switches the text input mode from insert
mode to overwrite mode.

View Whitespace

Displays the control characters of spaces and
tabs.

View Indentation
Guides

Inserts a broken line between indents when
an indent is inserted in the program code.

Go To Line

Displays a line number dialog box and moves
the cursor to the specified line.

Make Uppercase

Converts the selected character string in the
text editor to uppercase letters.

Make Lowercase

Converts the selected character string in the
text editor to lowercase letters.

Go to Matching
Bracket

Moves the cursor to the corresponding
bracket when the cursor is positioned in a
bracket in the code.

Select to Matching
Bracket

Selects the entire code in brackets when the
cursor is positioned in either of the brackets in
the code.

Expand All Folds

Unfolds the indented code segment.

Collapse All Folds

Folds the indented code segment.

Comment out
selected lines

Comments out the selected line.

Uncomment
selected lines

Uncomments the selected line.

3-12
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3.4 Component Names

Item Function
Item Function
Enable inline Sets whether to enable or disable the function
monitorin that displays the value of each variable on the
9 code during online mode.

Allows the cursor to move to bookmarked locations.

Used to browse the positions where the declaration part of a defined
variable is referenced or used.

Item Function

Saves the position selected in the active

Toggle Bookmark editor as a bookmark.

Bookmarks Next Bookmark Moves to the previous bookmark in the active
(active editor) editor.
Previous ’ Moves to the next bookmark in the active
Bookmark (active editor
editor) ’
Clear All
Bookmarks (active | Removes all bookmarks in the active editor.
editor)

Allows the user to select variables, function blocks, operators,
Input Assistant types, or other data that can be inserted in the cursor position from
a category and insert them in the cursor position.

Function Block Guidance Invokes the Function Block Guidance.

Auto Declare Opens the Auto Declare dialog box to support variable declaration.
Next Message Selects the next message in the message view.

Previous Message Selects the previous message in the message view.

Moves to the position of the source code applicable to the message

Go To Source Position . )
selected in the message view.

Displays the positions where the changed variable name is used

Refactoring and allows changes to be made collectively.

View
Item Function
Devices Displays the device view.
POUs Displays the POU view.
Messages Displays the message window.
Element properties Displays element properties.
ToolBox Displays the toolbox.
Displays the watch window.
Item Function
Watch

Watch 1 to Watch | Displays a list of user-defined variables for
4 the purpose of value monitoring.

Watch all Forces | Displays a list of value-forced variables.
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3.4 Component Names

Item

Function

Cross Reference List

Displays the cross reference list window.

Call Tree

Displays the call tree window.

Bookmarks

Displays the bookmark window.

Breakpoints

Displays the breakpoint window.

Call Stack

Displays the call stack window.

Start Page

Displays the start page.

Security Screen

Displays the certificate creation and registration screen..

Full Screen Displays the window in full-screen mode.
Properties Displays the properties dialog box.
Project

Item Function

Add Object Adds an object.

Add Folder Adds a folder.

Edit Object Allows the user to edit an object.

Online Config Mode

Removes the applications downloaded to the GM1 controller and
allows connection to the GM1 controller.

Project Information

Allows the user to set project author information or check project file
information.

Project Settings

Allows the user to configure project-related settings.

Project File Conversion

Allows the user to convert project files from the old project version
to the new version.

Allows the user to translate and register comments, titles, and other
information in the program to display the translated content in the
program window.

Item Function

Localizati Create

ocalization Localization Creates and saves a localization template.

Template
Manage Imports a localization template that has been
Localizations created.
Toggle . . .
Localization Switches the language in the project.

Document Allows the user to print the entire project.

Compare Compares the displayed project with the stored project.

Commit accepted changes

Commits the difference between the objects compared by selecting
Project>Compare from the menu bar.

Export

Outputs an object from the displayed project as an XML file.

Import

Imports an object into the displayed project.

User Management

Allows execution permissions for operations (such as executing
menu commands and adding, editing, and deleting objects) to be
assigned to each group in which users are registered.
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3.4 Component Names

Item Function
Item Function
User Logon Logs in to the displayed project.
User Logoff Logs off from the displayed project.
Permissions Logs off from the displayed project.

Build

Item Function

Build Verifies the syntax of objects.

Rebuild Verifies the syntax of all objects again.

Generate code

Generates application codes.

Clean Deletes application build information.

Clean all Deletes all application build information in the same way as "Clean".
Online

Item Function

Scan Network

Connect to the GM1 controller.

Add USB Port Adds a USB port as a communication interface.

Login CD;\)/Ivznloads the applica_tions gen(_arated by code generation to the
controller at the time of login.

Logout Logs out from the device to which the user logged in.

Download Downloads a program while the user is logged in.

Online Change

Allows the user to change applications without having to stop the
GM1 controller during operation.

Status

Allows the user to check any errors that are currently occurring in
the GM1 controller.

System Data History

Allows the user to check any errors that occurred in the GM1
controller.

Initializes variables other than the RETAIN and PERSISTENT

Reset Warm variables.
Reset Cold Initializes variables other than the PERSISTENT variable.
Reset Origin Initializes all variables. Removes active applications from the GM1
controller.
Allows the user to perform a login operation without connecting to
Simulation the GM1 controller and check behaviors in the same way as if the
user logged in.
Allows the user to configure user management, project encryption,
and other settings.
Security Item Function
Logoff Current Logs off the users who are logged in to the
Device User device.

Add Device User | Adds users who can log in to the device.

WUME-GM1RTXOP-06
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Item

Function

Item Function

Change Password | Changes the passwords of users who are
Device User logged in to the device.

Remove Device

User Removes users who can log in to the device.

SSL / TLS Certificate Management

Allows the user to register or delete the SSL / TLS certificate of the
FTP server function.

Operation Mode

Allows the user to prevent some debug operations from being
executed.

Item Function
Debug Allows all debug operations to be executed.
Locked Prohibits some operations such as adding

new breakpoints or forcing variable values.

Prohibits any changes other than writing

Operational .
P variables.

Unit Composition Confirmation

Allows the users to confirm the configuration of the main unit being
connected

Unit Version Upgrade

Allows the users to update the firmware version of the unit.

Debug

Item Function

Start Starts the application.

Stop Stops the application.

Single Cycle Executes the application in every single cycle.

New Breakpoint

Creates a new breakpoint.

Edit Breakpoint

Allows the user to edit breakpoints.

Toggle Breakpoint

Allows the user to set or delete breakpoints.

Disable Breakpoint

Disables invalid breakpoints.

Enable Breakpoint

Enables valid breakpoints.

Step Over

Executes the program line by line. When a block (function or
function block) is executed in the block invocation location, the
cursor moves to the next line.

Step Into

Executes the program line by line. When a block (function or
function block) is executed in the block invocation location, the
cursor moves to the first line of the called block.

Step Out

When the program is executed within the called block, the execution
continues until control returns to the calling block. When the
program is executed outside the called block, the execution
continues until control returns to the beginning of the program.

Run to Cursor

Executes the program up to the line specified by the cursor.

Set next Statement

Regards the line specified by the cursor as the next statement to be
executed and skips processes over to that line.
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Item

Function

Show next Statement

Jumps the cursor to the program line to be executed as the next
step.

Write Values

Sets a value (to be changed later) only once. This value can then be
changed by the program.

Force Values

Sets a value to be changed in every cycle and maintains the value.

Unforce Values

Cancels forced value change

Toggle Flow Control Mode

Performs monitoring by using different colors in positions where the
program is executed and in positions where the program is not
executed.

Allows the user to select binary, decimal, or hexadecimal as the

Display Mode display format of the variable value to be displayed.
Tools
Item Function

PANATERM Lite for GM

Allows the user to select a device to which PANATERM Lite for GM
is to connect.

Library Repository

Allows the user to install a created library in the library repository in
order to use the functions or function blocks in the library.

Customize Allows the user to change the layout of the menu bar and toolbar,
and the shortcut assignment.
Options Allows the user to set up each function of GM Programmer.
Window
Item Function
Next Editor Displays the next window.

Previous Editor

Displays the previous window.

Close All Editors

Closed all windows.

Reset Window Layout

Resets the layout of the window to its initial state.

New Horizontal Tab Group

Moves the selected window downward.

New Vertical Tab Group

Moves the selected window to the right.

Float Sets the selected window in a floating state.

Dock Sets the selected window in a docking state.

Auto Hide Minimizes the window.

Next Pane Switches the pane between the declaration section (first pane) and

the implementation section (second pane).

Previous Pane

Switches the pane between the declaration section (first pane) and
the implementation section (second pane).

Window Displays a list of open windows.
Help

Item Function

About Displays version information.
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3.4.2 Toolbar

The toolbar displays the following icons:

BEEE v LBEX(ALMASIN Y AN
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Name

Icon

Function

New Project

B

Creates a new project.

Open Project

Opens a project that is stored.

Save Project

Saves the project that is currently viewed, in overwrite
mode.

s
=
é

Print Prints the active editor screen.

Undo K7 Reverses the results of a previous editing action.

Redo Ca Allows the user to redo the last editing action after Undo.

Cut g{, Cuts data.

Copy Copies data.

Paste Pastes data.

Delete X Deletes data.

Find “ iia;ir&sz zjrigﬁarticular character string that appears in
AN Searches for a particular character string that appears in

Find Replace o the active editor and replaces it with another character

string.

Find in Project

Searches for a specified character string within the current
project.

Replace in Project

Searches for a specified character string within the current
project and replaces it with another character string.

Toggle Bookmark

Saves the position selected in the active editor as a
bookmark.
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Name Icon Function

Previous Bookmark q.‘

. . Moves to the previous bookmark in the active editor.
(active editor)

Next Bookmark ."
(active editor)

Moves to the next bookmark in the active editor.

Clear All Bookmarks
(active editor)

Removes all bookmarks in the active editor.

o

Function Block Guidance : Displays the Function Block Guidance.

Properties % Displays the properties.

Add Object o | Adds an object.

Edit Object J-‘ Opens an object.

Build |2j Compiles an object in the application.

Login e to the G coniraler at the ime aflogin.
gin.

Logout Logs out from the device to which the user logged in.
Start b Starts the application.
Stop B Stops the application.

Removes the applications downloaded to the GM1
controller and allows connection to the GM1 controller.

s

Online Config Mode

Executes the program line by line.

When a block (function or function block) is executed in
the block invocation location, the cursor moves to the next
line.

Step Over

Executes the program line by line.

When a block (function or function block) is executed in
the block invocation location, the cursor moves to the first
line of the called block.

Step Into

When the program is executed within the called block, the
execution continues until control returns to the calling
block.

When the program is executed outside the called block,
the execution continues until control returns to the
beginning of the program.

Step Out
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Name Icon Function
Run to Cursor Executes the program up to the line specified by the
cursor.
Regards the line specified by the cursor as the next
Set next Statement statement to be executed and skips processes over to that
line.
, Jumps the cursor to the program line to be executed as
Show next Statement G the next step.
Switches the language to the one enabled in [Default
Toggle Localization 7 Localization] in the window displayed by selecting [Project

Localization] and then [Manage Localizations] from the
[Project] menu.

Commit accepted changes

Commits the difference between the objects compared by
selecting the [Project] > [Compare] from the menu bar.

Insert Network

Inserts an empty network.

Toggle network comment state

Changes the comment status of the selected network.

Insert Assignment

=R

Inserts a new assignment in the specified position.

Insert Coil <) Inserts a coil in the specified position.

Insert Set Coll €< Inserts a set coil in the specified position.

Insert Reset Coll L Inserts a reset coil in the specified position.

Insert Contact ik Inserts a normally open contact in the specified position.
Insert Negated Contact A4F Inserts a normally closed contact in the specified position.

Insert Contact (right)

Inserts a normally open contact on the right side of the
specified position.

Insert Contact Parallel (below)

Inserts a normally open contact below and in parallel with
the contact at the specified position.

Insert Negated Contact Parallel
(below)

Inserts a normally closed contact below and in parallel with
the contact at the specified position.

Insert Contact Parallel (above)

Inserts a normally open contact above and in parallel with
the contact at the specified position.
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Name

Function

Insert Box

Opens the Input Assistant to insert a box in the specified
position.

Insert Empty Box

Inserts an empty box in the specified position.

Insert Box with EN/ENO

Opens the Input Assistant to insert a box with EN/ENO in
the specified position.

Insert Empty Box with EN/ENO

Inserts a box with EN/ENO in the specified position.

Insert Jump - Inserts a jump in the specified position.
Insert label (12 Inserts a label in the selected network.
Insert Return ARET Inserts a return value in the specified position.

Insert Input { Adds an input to the specified box.

Negation ] Adds a negation to the selected element.

Edge Detection & /::Igztzz ziiegrﬁednetfection (rising edge detection) to the
Set/Reset Converts the selected coil to a set coil or reset coil.

Set output connection i 2 Converts box output to forwarding box output.

Insert Branch 1 Inserts a branch on the right side of the selected contact.

Insert Branch below

Inserts a new branch below the selected branch.

Insert Branch above

Inserts a new branch above the selected branch.

Set Branch Start/End Point

Sets the selected line as the branch starting point.

3.4.3 Navigator Pane

The navigator pane displays the following tree:
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(M

FHA2 @) > 2 x€4+—(1)
=@ STrEGL2 v A
= [ Device (AGM1CSRX 16T) < (2)
= B0 7055 L1888
= £ Application <& (3)
@ o
D 34759 32 -J%
1 MC_PRG (PRG) < (4)
= & s2omss
=) 1.Motion
=& MotionTask
&) mMc_PrG (5)
) 2.User
) ) 3.System
No. Name Icon Function
e New Horizontal Tab Group
Moves the selected window to the right.
e New Vertical Tab Group
Moves the selected window downward.
Window Position * Float
- Sets the selected window in a floating state.
e Dock
Sets the selected window in a docking state.
e Auto Hide

Minimizes the navigator pane to hide it.

Always shows the navigator pane.

Auto Hide
= Minimizes the navigator pane to hide it.
Close Closes the navigator pane.
(2) Device object Sets up device objects.

(3) Application object

Sets up application objects.

(4) Program object (POU object)

Sets up program objects (POU objects).

(5) Task object

Sets up task objects.

3.4.4 Main Pane

The main pane displays the following sub-panes:
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(1) (4)
) D_Pou x (@l LbraryManager | AF] MCPRG | VIIToochx - 3 x
1| ProcmeM LD_pou ~EJ|| = ceneral
|l ™ 0 [Enewok ]
3 rl: REAL := 57 $F Box
4 r2,r3 : REAL;
5 RO: BOOL: 45 Box with ENJENO
i RS: BOOL: e Assignment
7 CurrentTime: TIME; -+ Jump
8 Currentlime_l: TIME; rev Return
<] Input
10| ¥2: BOOL; L Branch
w ¥3: BOOL; i Execute
- ¥4z BOOL; 100 © # Boolean Operators
1] ~ || * Math
TON 0 + Other Operators
TOoN RO + Function Blocks
x1—m Q ] + Ladder Elements
T453 —(ET ET |- CurrentTime + POUs
(2)—» TOF_0
X3 TOF BS
{1 m Q ]
T#23 — (T ET |- CurrentTime 1
(& [+Q) (100w B
< >
Messages - Total 0 error(s), 0 warning(s), 0 message(s) = S
Precompile + | € Derror(s) | Owarning(s) | @ 0 message(s) ‘ ® O
Description Project Object Position
Pmperhes |32 ToclBox |
(3)
No. Name Function
Declaration section .
(1) Allows the user to declare variables.

(first pane)

Implement section

(2) (second pane) Allows the user to enter a program.
3) Message view Displays any error or warning messages.
4) ToolBox Allows the user to place elements in the implementation section by selecting

them and then dragging and dropping them in the implementation section.

3.4.5 Status Bar

The status bar displays the following icons:

Last build: €3 0 & 0 Precompile £ Project user: {(nobody)
Name Icon Function
Last Build - Displays the number of errors in the results of the build
process.
" Displays the number of warnings in the results of the build
- process.
Precompile - Displays the results of the precompile process.
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Name

Icon

Function

Application Information

=

Compares the application information of the displayed
project with the application information downloaded to the
GM1 controller.

Project user

Displays the users who are logged in to the displayed
project.
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3.5 Window Operations

This section explains operations related to common windows for GM Programmer.

3.5.1 Moving the Pane Location

You can freely change the layout of each window for GM Programmer.

For example, use the following procedure to move the navigator pane from the left edge to the
right edge of the window.

Procedure |

1. Click the title bar of the navigator pane and then drag it to the main pane.

The navigator pane will stay in a floating state and arrows indicating movable directions will
be displayed.

@ Untitec project” - M Programmer
Fle Edt View Project Buld Onine Debug Took Window Hep

BEEEG o ¥ BRBX(AGASN AN B %%, -*\E@%’Eﬁﬁ\b\ﬁ\’&

Paint o the fte bar tablink.

Lostbuilk @ 0@ 0 Precompie ) 68

2. Drag the navigator pane in the direction in which you want to move it.
The relocation destination will be displayed in light blue.
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W Utz project” - G Prograrmemar
File ESt Wiew Frject Buld Onine Debug Took  Window  Help
W o~ L B ARSI G-, --(,la' B F | WA

ok v CTRL t et cocking. Post s e (ke b of destination windon o bk Lot bkt @ 0 b0 Freconpbe o

3. Release the left mouse button.

The navigator pane will be docked into the existing pane and the relocation will be
completed.

W Untitled2.project” - GM Programmer
File Edit View Project Buld Online Debug Tools Window Help
BEEG v t2BXAYARS N9 Rl 006 ) a5 | K|V

= @ pevice (AGMICSRX16T)
1) Program_Configuration
= & Appiication
@on
) Library Manager
] [Mc.PRG pRG)
=4 Task Configuration
=112 1.Motion
= ¢ MotiorTask
) mc_prG
1D 2.user
i) 3.5ystem
& Trace
([ RTEX _Master
= (@ RTEX_AGN_0
B3P sM3_Drive RTEX_AGN_0
2 SoftMotion General Axis Pool
Unit_Configuration
10_Configuration
PVWM_Configuration
Counter_Configuration
Empty1
Empiy2
Empty3
Empiy4
EmptyS
Emptys
Empty?
Emptys
Emptys
Empty10
Empty1L
Empty12

CRRARRARARARRR

<
5 Devices [ ) FoLs

Last build @ 0 @ 0 Precompile 7 @ Project user: (nobody)

e You can return the changed layout of the window to its initial state.
From the menu bar, select Window>Reset Window Layout.

e You can put a pane in a floating or docking state. To put a pane in a floating state, select
Window>Float from the menu bar. To put a pane in a docking state, right-click the title bar in
the window in a floating state and then select Dock from the context-sensitive menu that is
displayed.
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3.5.2 Showing / Hiding Panes

You can normally hide the navigator pane and some sub-panes in the main pane and show
them only when you use them.

B Showing / hiding the navigator pane

Procedure |

1. Click a on the title bar of the navigator pane.
The navigator pane will be minimized and hidden.

File Edit View Project
Szl &« «~ 48
Bl Bl [E Ft F¢ | & & &

ﬁ{' ] sFC_sample x| (§if
o 1| PROGRAM SFC_S
] 3
[ 1|  END VAR
b 5
=]
=
i
Init

2. Click the minimized pane.
The navigator pane will be displayed. Clicking in another pane automatically hides the
navigator pane again.

{4 | Devices v 8 X
g =43 LD SoftMobon - A
Q =[] Device (AGM1CSRX16T)

= @1] Program_Configuration
=1} Application
@ cu

m Library Manager

snod )]

3. Click # on the title bar of the navigator pane.
The navigator pane will always be displayed.
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il Info. )
e You can also hide the navigator pane from the menu bar. From the menu bar, select

Window>Auto Hide. To always display the navigator pane again, select Window>Auto Hide
again from the menu bar.

3.5.3 Switching the Tab of the Main Pane

You can switch the tab of the main pane.

Tabs

>:;q-:n‘;l““ml & [ (51 05 " |
TR = i t 3 X E

L ox I ¥ M oRc x @ oL | P v | g T ~ || Tosow -
el e ~[=]|[= ceneral

VAR =
" = 1= Nawwark
ESD VAR 0 [@v B o
5§ Bowwith ENFEND
s azsignment

+ Jumo

- Fistera

i Topt

T Eranch

B Ceecte
+ Bookan Opsrators
+ Math Operstars
+ Other Operators
+ Function Blocks
# Ladder Clements
+ POUs

on)

LYEREE- 1Y
>

€
Boskmarks R ou
Previous Enchrark

Bookmark  Object  Position

Procedure |

1. Press the shortcut keys "Ctrl+Tab" simultaneously.
The window for switching the tab of the main pane will be displayed.

[{] EtherCAT_Master_SoftMotion [Device]

Device

Active Views Active Editors

S Devices MC_PRG

32 ToolBox |ﬂj EtherCAT_Master_SoftMotion
@ GvL
E? Trace
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While holding down the "Ctrl" key, press the "Tab" key until the desired tab is selected.

Release the "Ctrl" key.
The current tab will be switched to the selected tab.
>:aa*.-‘a*,*.;|-a-i>| & b (7 o =

o x|[TErceme xlaon G e QAT = | Toskion -0
T 1| o we e

iy O = network
i . W 2 o

a0 & Ladder Elements

[YESENITTY 1

Dokt -8R

v Tab is switched

LA - R & ol X =

-0 % HE PG i | "7 RTEN Master 3 [ Tnce x| Tades. -5

| FTE paramneters
omrusicatioaiControl Cclel [0, ea/L o
FTE I2C chjucts

T

Bookmak  Object  Postion

3.5.4 Full-screen Display

You can display each window of GM Programmer in full-screen mode.

Procedure |

1. From the menu bar, select View>Full Screen.
Then GM Programmer window will be displayed in full-screen mode.

2. From the menu bar, select View>Full Screen again.
Then GM Programmer window will return from full-screen mode to normal display mode.
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i Info. )
e You can also switch to full-screen mode by pressing shortcut keys "Ctrl+Shift+F12"
simultaneously.
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3.6 Switching the Object Window

Double-clicking an object added to the navigator pane displays its window in the main pane.

You can open multiple objects in the main pane and switch to each of their windows using the
tab.

3.6.1 Operating the Object Window

The following operations can be performed on the object window displayed in the main pane.

Operation Menu Shortcut keys
Displaying the next window Window>Next Editor <Ctrl> + <F6>
Displaying the previous window Window>Previous Editor jit;'g: <Shift>
Closing all windows Window>Close All Editors None

Moving the selected window Window>New Horizontal Tab Group None
downward

Moving the selected window to the Window>New Vertical Tab Group None

right

<Moving the selected window downward (New Vertical Tab Group)>

[

X Move the selected pane
downward until both panes
are arranged vertically

@ - — LI |

L

<Moving the selected window to the right (New Horizontal Tab Group)>

w W o s o Eim . '
rcaan ] ek

\ — .
o : - Move the selected pane to
— & 4——>the right until both panes
nast are arranged horizontally
'.:_3
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3.7 Other Functions

3.7.1 Option Setting Function

GM Programmer allows the user to set up each function from the "Options" dialog box. The
settings will be applied to all projects created with GM Programmer.

Procedure

]

1. From the menu bar, select Tools>Options.
The "Options" dialog box will be displayed.

Options

[ cFe Editor

@ Debugging

“# Dedaration Editor
[ pevice editor

[ff] FED, LD and 1L editor
@ mniernational Settings
& Load and Save

@ Manitoring

ﬁ Refactoring

SFC editor

L_=|4, SmartCoding

Text editor

General View  Print

Enable AutoConnect

connections accidentally by moving elements around.)

[] Prepare values inimplementation part

(When you drop elements somewhere on the canvas, unconnected pins that are
touching each other are automatically connectad if this feature is activated. This
can be helpful for quick editing, but be careful that you are not making

T

Cancel

I
(1)

No. [Name

Function

(1) | Categories pane

Displays option categories.

(2) | Setting pane

to configure settings.

Displays the settings of the selected category and allows the user

Option categories

Category name

Function

Reference page

CFC Editor

Allows the user to configure settings related to editing
and printing CFC programs.
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Category name Function Reference page

Allows the user to configure settings related to editing, P71

FBD, LD and IL editor commenting, and printing FBD, LD, and IL programs. "P.7-32"

Allows the user to configure settings related to the
sizes and fonts of SFC editor elements, the behavior at
the time of action element insertion, the display of

SFC editor embedded objects in the navigator pane, the display of P.7-23
properties, stepwise execution time during online
operation, and other items.
Allows the user to configure settings related to the "P7-15"
SmartCoding functions for supporting program creation, such as "P.6-5"
Input Assistant. "p7.51"
. Allows the user to configure settings related to program | .5 o_4u
Text editor editing and inline monitoring. P.9-15
Device editor Allows the user to configure settings related to displays | _
for the device editor.
Debuaain Allows the user to configure settings regarding whether |
9ging to restore breakpoints after resetting.
Monitoring Allows the user to configure settings related to displays | -
for monitoring.
Refactoring Allows the user to configure settings for the valid range "p7.50"

of refactoring.

Allows the user to configure settings regarding whether | "P.4-24"

Load and save to enable backup and auto saving of project files. "P.4-27"

Allows the user to set a display language for GM
International Settings Programmer and PANATERM Lite for GM, as wellas a | "P.3-33"
display language for the manual.

Allows the user to configure settings related to the
Declaration Editor display format (text format or table format) for the "P.6-3"
declaration section.

2. Select a desired category from the Categories pane.
The setting items for the selected category will be displayed in the setting pane.

3. Change the setting items as appropriate and click the [OK] button.
The setting items will be applied.

3.7.2 Display Language Setting Function

This function allows the user to change the display language setting for GM Programmer.

The default setting is the same language as the one used in the operating system. If you want
to use a different language from the one used in the operating system, change the display
language setting. After you change the language setting, you must restart GM Programmer.

Procedure |

1. From the menu bar, select Tools>Options.
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The "Options" dialog box will be displayed.

2. Select "International Settings" from the Categories pane.
The "International Settings" pane will be displayed.

Options x

CFC Editor

% Debugging -
) User Inte L
" Dedaration Editor e
ﬂj Device editor (®) Same as Microsoft Windows
|!—ﬂ FBD, LD and IL editor () Specific language:
ﬂ International Settings Please note: Changing the user interface language will not be effective until this
Load and Save application is restarted. Some compenents may not be available in the selected
L language and will then appear in their default culture (typically English).
@ Menitoring

4 Refactoring
SFC editor

L_=|4. SmartCoding
Text editor (O Specific language:

Help Language

(®) Same as user interface language

ance

3. Select User Interface Language>Specific language option and specify a desired
language in the field.

4. Click [OK].
The "Options" dialog box will be closed.
At this stage, the language has not been changed yet.

5. Close GM Programmer and then start GM Programmer again.
After GM Programmer is started, the selected language takes effect.

il Info. )
e The display language setting of GM Programmer is linked with that of PANATERM Lite for GM.

Therefore, if the display language setting of PANATERM Lite for GM is changed, the display
language setting of GM Programmer will also be changed automatically.

3.7.3 Version Display Function

This function allows the user to check the version, license, and other information for GM
Programmer.
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Procedure |

1. From the menu bar, select Help>About.
You can check the logo, profile name, and trademark.

Information(1.1.0.109) x

GM Programmer V1.1

Version Info ...[\") License Info...[L) Close(C)

2. Click a desired button at the bottom of the window.

Button Description

Displays information about the plug-ins that have been applied and the operating

Version Info system of the PC that is used.

License Info Displays license information for the software used by GM Programmer.

Clicking the [Version Info] button displays the "Version Info" dialog box.
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Version Info >
Frograming System :
. GM Programmer 1.1

Component “ersion @
35160
26160

Alarm Gonfiguration Editors 35150

Alarm Configuration Objects 361640

Application Object 35150

ARM Codegeneratar 35150

ARMEY Codegenerator 351540

AutoDeclare 35.15.20

Binary Archive 35150

Bookmatks 35150

Breakpointz 25160

BrowserCommands 351630

Build Commands 26160

Cam Editor 4600

Gam Implementation Object 4600

GFG Editor 35160

GFG Implementation Object 35150

GNG Editor 4600

GMNG function blocks 4610

Oodaganerator for xB6-64 architecture 35150 "

Operating System :
J 05 Wergion @ Microzoft Windows NT 10.0.18363.0

NET Version: 4.8 or later

Export .(E} Cloze(C)

Clicking the [License Info] button displays the "License Information" dialog box.

License Infomation *

This product incorporates the following software:

(1) the software developed independently by or for Panasonic Gorparation,

(2) the zoftware owned by third party and licenzed to Panazonic Corporation,

(3) the software licensed under the GNU General Public License, Version 20 (GPL W2.0),

(4) the software licensed under the GMU LESSER General Public License Wersion 2.0 (LGPL W2.0) or Yersion 2.1 (LGPL w2.1)
(5) open source software ather than the software licensed under the GPL W20, LGPL W20 or LGPL W2.1.

- For the details of software that categorized as (3) - (8), please refer to Start > GM Programmer » FOSS Components.
* For software categorized as (§) include Magic. Please check the following website for Magic.
hittp:/ S dotnet magic com

The =oftware categorized as (3) - (5) are distributed in the hape that it will be useful,
but WITHOUT ANY WARRANTY, without even the implied warranty of MERGHANTABILITY or FITMNESS FOR & PARTICULAR FURPOSE.

At least three vears from delivery of products, Panazonic will give to any third party who contact us

at the contact information provided below, for a charge no more than our cost of physically performing source code distribution,
a complete machine-readable copy of the corresponding source code covered under GPLK PL.

Please note that we cannot rezpond to any inquiries regarding the source code.

Contact Information
osz-cd-request@eg jp panasonic com

3.7.4 Customize function

You can use custom functions to change the configuration of the menu bar and toolbar.
You can also change the assignment of shortcut keys and menu command icons.
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Changing the menu bar

You can add menu commands to the category.

Procedure |

1. Select [Tools]=> [Customize] in the menu bar.
The Customize dialog box appears.

Customize *

Menu  Toolbars Keyboard Command Icons

+ E File ~ Add Command...
* E Edit Add Separator
* B view

+ ﬁ Project Add Popup Menu.,..
* ﬁ Hbraries Edit Popup Menu...
+ & cFC

+ |B Dedarations Delete

+ & FEDAD/L

+ ﬁ SFe Mowve Up

+ Recipes Mowve Down

+ Trace

+ & suid

+ Online

+ ﬁ Debug

+ i Tools Reset

+ i Window

5 i Help Load...

+ & cam W Save..

-
Cancel

Select the category you want to add a new command to and expand the menu.

Select the menu below where you want to add the menu.

4. Click [Add Command].
The [Add Command] dialog box appears.
A list of commands that can be added by category appears.
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Add Command

Categories Commands
Bookmarks ~ || ®R Clear Al Bookmarks
Breakpoints A Clear Al Bookmarks (active editor)
Browse Project *A Next Bookmark
Build M Next Bookmark (active editor)
Cam %A Previous Bookmark
CFC *A Previous Bookmark (active editor)
Clipboard M Toggle Bookmark
CNC
Dedaration
Device Communication
Devices
FBDAD/IL
File
Find/Replace
GVL Commands
Help
Installation
Library Manager
Message View W

Use Shift+Click or Cerf+Click for multiple selection. Cancel

5. Select the command you want to add and click the [OK] button.
The command is added to the menu of the [Customize] dialog box.

You can change the order of the menus by clicking the [Move Up] and [Move Down]
buttons.

You can add a border between the menus by clicking the[Add Separator] button.

Click the [OK] button.
The [Customize] dialog box closes and commands are added to the menu bar.

When the version of GM Programmer is updated, it will return to the default settings, so
save the necessary settings before performing.

You can delete the menu command by clicking the [Delete] button.
When the [Reset] button is clicked, the menu configuration returns to the default state.

You can save the menu configuration by clicking the [Save] button. The file extension of
the saved menu configuration is “.opt.menu”.

You can load the saved menu configuration file by clicking the[Load] button.

Adding a Popup Menu

You can add a popup menu to the menu bar. A menu command can be added to the popup
menu.
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Procedure |

1. Select [Tools] -> [Customize] in the menu bar.
The [Customize] dialog box appears.

2. Select the whitespace symbol ( ) at the bottom of the hierarchy where you want to add a
menu to the menu tree.

Menu  Toolbars Keyboard Command Icons

+ E File ~ Add Command...
* E Edit Add Separator
+ E View
+ % Project Add Popup Menu...
= E Libraries .
Add Library... Edit Fopup Menu...
Try To Reload Library Delete
E Properties...
* Placehalders. .. el
wport Library... Move Down
+ |8 crc
£ E Dedarations
+ |& FeDD/M
+ B src Reset
+ % Recpes
I E Trace Load...
+ & Buid w Save...
=
Cancel

3. Click the [Add Popup Menu] button.
The [Add Popup Menu] dialog box appears.
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' T
|~ = s |
Default text | |
| Localized texts |
Language  Text I
|
|
|
|
' Add Language =
| Cancel

4. Enter a name for the new popup menu in the default text field.

You can use the [Add Language] button to add the name of the language you want to
change. After selecting the language, click in the text field and enter text in the selected
language.

5. Click the [OK] button.
A popup menu is added to the menu of the Customize dialog box.

You can change the order of the popup menus by clicking the [Move Up] and [Move Down]
buttons.

6. Click the [OK] button.
The [Customize] dialog box closes and a popup menu is added to the menu bar.

e When upgrading the version of GM Programmer, it will return to the default settings.

Therefore, when upgrading the version of GM Programmer, please save the necessary
settings in advance.

e You can edit the display of the added popup menu by clicking the "Edit Popup Menu"
button.

e You can delete the added popup menu by clicking the [Delete] button.
e When the [Reset] button is clicked, the menu configuration returns to the default state.

e You can save the menu configuration by clicking the [Save] button. The extension of the
saved file is ***.opt.menu.

e You can load the saved menu configuration file by clicking the [Load] button.

Adding a toolbar
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Procedure |

1. Select [Tools] -> [Customize] in the menu bar.
The [Customize] dialog box appears.

2. Select the [Toolbar] tab.
The list of toolbars appears.

Menu Toolbars  Keyboard Command Icons

+ Standard Add Toolbar...
+ CFC
Add Command...
+ FBD/LD/IL
+ SFC Add Separator
+ Trace
. CNC Delete
Mowve Up
Mowve Down
Show
Reset
Load...
Save...
Conce

3. Select the toolbar and click the [Add Toolbar] button.
A new toolbar is added above the selected toolbar.

4. Enter a name for the toolbar.
The toolbar is added to the [Customize] dialog box.

You can change the order of the toolbars by clicking the [Move Up] and [Move Down]
buttons.

This completes the addition of the toolbar.

5. This section explains how to add commands to the toolbar you've added. Expand the
toolbar tree where you want to add new commands.

Select the whitespace symbol (:...: .

7. Click [Add Command].
The [Add Command] dialog box appears.
A list of the commands you can add by category appears.
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8. Select the command you want to add and click the [OK] button.
The command is added to the toolbar.

You can change the order of the commands by clicking the [Move Up] and [Move Down]
buttons.

You can add a border between the commands by clicking the [Add Separator]button.

9. Click the [OK] button.
The Customize dialog box closes and the toolbar and commands are added.

e \When upgrading the version of GM Programmer, it will return to the default settings.

Therefore, when upgrading the version of GM Programmer, please save the necessary
settings in advance.

e You can delete added toolbars or commands by clicking the "Delete" button.

e Select the toolbar and click the [Hide] button to hide the toolbar. Click the [Show] button to
make the toolbar visible again.

e Click the [Reset] button to reset the toolbar to the default state.

e You can save the toolbar by clicking the [Save] button. The extension of the saved file is
*** opt.thar.

e You can load a saved toolbar by clicking the [Load] button.

Changing command shortcut keys

You can change the shortcut keys assigned to commands.

Procedure |

1. Select [Tools] -> [Customize] in the menu bar.
The [Customize] dialog box appears.

2. Select the [Keyboard] tab.
A list of commands by category appears.
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3.7 Other Functions

Customize X

Menu Toobars Keyboard Command Icons

Categories Commands

Bookmarks ~ | | M Clear Al Bookmarks (active editor)

Breakpoints *M nNext Bookmark (active editor)

Browse Project A Previous Bookmark (active editor)

Buid M Toggle Bookmark

Cam

CFC

Clipboard

CNC

Dedaration

Device Communication

Devices

FEDAD/IL

File L¥]
Shortcuts for selected command: w Remove Reset
Press shortcut keys ' | Assign Load...

Shortcut currently used by w Save...

3. Select a category from the list in the Categories column.
The list of commands is displayed in the Commands field.

4. Select the command for which you want to set the shortcut key.

If a shortcut key is assigned to the selected command, it is displayed in the Shortcut field of
the selected command.

5. In the shortcut key field, press the shortcut key you want to assign.
If the key you pressed appears in the field to press the shortcut key, it can be assigned.
e <Ctrl>key + alphanumeric key or <F2>key to <F12>key

<Alt>key + alphanumeric key or <F2>key to <F12>key

<CtrI>key + <Shift>key + alphanumeric key or <F2>key to <F12>key

<Shift>key + <F2>key to <F12>key

<Del>key

<Ins>key

6. Click the [Assign] button.
The shortcut that is assigned to the shortcut field for the selected command is shown.

7. Click the [OK] button.
The [Customize] dialog box closes and shortcut key is assigned to the command.
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e When upgrading the version of GM Programmer, it will return to the default settings.

Therefore, when upgrading the version of GM Programmer, please save the necessary
settings in advance.

e |f you want to delete the shortcut key assigned to the command, select the command and
click the "Delete" button.Click the "OK" button to confirm the command shortcut key
deletion.

e Select the toolbar and click the [Hide] button to hide the toolbar. Click the [Show] button to
make the toolbar visible again.

e Click the [Reset] button to return the shortcut key assignment to the default state.

e You can save the shortcut key by clicking the [Save] button. The saved file has the
extension ***.opt.keyb.

e You can load the saved shortcut key file by clicking the [Load] button.

Changing command icons

You can change the icon assigned to a command.

Procedure |

1. Select [Tools] -> [Customize] in the menu bar.
The [Customize] dialog box appears.,

2. Select the [Command Icon] tab.
A list of commands by category appears.
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Customize X

Menu Toobars Keyboard Command Icons
Categories Commands
Add Devices ~ Add Device...
Bookmarks Device Management. ..
Breakpoints Plug Device...
Browse Project Unit Management...
Build
Cam
QFC
Clipboard
CNC
Dedlaration
Device Communication

Devices
v

Icon: Mot set Assign Remove Reset

3. Select a category from the list in the Categories column.
The list of commands is displayed in the Commands field.

Select the command for which you want to set the icon.

Click the [Assign] button on the small icon and select an icon file (***.ico).
The selected icons are displayed.

6. Click the [OK] button.
The Customize dialog box closes and an icon is assigned to the command.

i Info. )
e When upgrading the version of GM Programmer, it will return to the default settings.

Therefore, when upgrading the version of GM Programmer, please save the necessary
settings in advance.

You can delete the icon assignment by clicking the "Delete" button.

Click the [Reset] button to return the icon assignment to the default state
You can save the icon assignment state by clicking the [Save] button.
You can load the saved file by clicking the [Load] button.
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4.1 Creating a New Project

4.1 Creating a New Project

When creating a program using the GM Programmer for the first time, create a new project. For
the new project, set a device and a programming language to be used.

This section describes how to create a new project.

Given below is an example that explains the procedure to create a project for the GM1
controller (product number: AGM1CSRX16T) in Structured Text (ST) format.

Procedure |

1. Start up the GM Programmer.
For details on how to start up, refer to "3.3.1 How to start".
When the GM Programmer is successfully started, the Start Page will be displayed.

W GM Programmer

Fle Edt View Project Buld Online Debug Tooks Window Help
e -

Devices v 2 x

Panasonic

Control

GM Programmer

52 Devices | PO

< > || Todbox [ roperies
(& vesseses owis

Last build @ 0 ® 0 Precompile . Project user: (nobody)

2. Select "New Project" under "Basic Operations".
The "New Project" dialog box will be displayed.
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4.1 Creating a New Project

"i% Mew Project
Categaories Templates
¢~ Libraries o
W | Frojects =

Standard project

A project containing one device, one application, and an empty implementation for MC_PRG

Mame |Untit|ed 1

Location |C:¥Users¥Dncuments

3. Select Project>Standard project, and specify a project file name in the "Name" field and a

project storage location in the "Location" field.

4. Click the [OK] button.
The "Standard Project" dialog box will be displayed.

Standard Project X
- Create a standard project.
= Please select a device and programming language.
Device(D): AGMICSRX 16T (Panasonic Corporation) v
Project Version(\V): 1.3.1.0 el

Programin(B: Stuctured Text (S

Cancel

5. Select "AGM1CSRX16T(Panasonic Corporation)" in the "Device" field and "Structured Text

(ST)." in the "Program in" field, and click the [OK] button.
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4.1 Creating a New Project

A new project will be created. Device and other objects including objects for ST programs

are arranged in the navigator pane.

<Uses of objects arranged in the navigator pane>

Devices - 0 X
=13 Untitled1 -
= [ Device (AGM1CsRX15T) (1)
= Elﬂ Program_Configuration
=€} Application (2)
@ o
m Library Manager
WF] MC_PrG (PRG) (3)
= @ Task Configuration
=2 1.Motion
=58 MotionTask ] " I {4}
& MC_PRG
No. Name Function

Device object

Sets up device objects.

Application object

Sets up application objects.

Program object (POU object)

Sets up program objects (POU objects).

Task object

Sets up task objects.

i Info.)

e A new project can also be created from the menu bar by selecting File>New Project.
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4.2 Saving a Project

4.2 Saving a Project

Save a project that is created. The project will be saved as a file with extension "".project™".
Unsaved projects are indicated by ™" on the right side of their project file names on the title bar.

| Sample_‘l.pru::-jeu:E— GM Programmer

File  Edit Miew Project FBOD/LD/IL

Procedure |

1. From the menu bar, select File>Save Project, or press the shortcut keys "Ctrl+s".
A project that has been created will be saved.
""" displayed on the right side of the project file name will disappear.

| Sample_1.project - GM Programmer
Eile Edit View Project Build 0O

i Info. )
e Before saving a project, you can change its project name. From the menu bar, select
File>Save Project As.

e Project files can be saved automatically. For details, refer to "4.11.1 Automatically Saving
Project Files".

e Before updating a file, you can save it as a backup file. For details, refer to "4.10 Creating a
Backup when a Project Is Saved".
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4.3 Opening a Project

4.3 Opening a Project

Procedure |

1. From the menu bar, select File>Open Project.
The "Open Project" dialog box will be displayed.

W Open Project x
Look in: ‘ GM programmer v‘ @2 = m
* Mame . Date modified Type
Sample_1 2020/11/09 15:31 File folder
Quick access Sampic 2 S030A 09 55 Eiie foider
- Sample_3 2020/11,/09 15:32 File folder
Sample 4 2020/11/09 15:32 File folder
Desktop Sample_5 2020/11/09 15:32 File folder
[z |
Libraries
This PC
Net\}mrlc
< >
File nsme: ~] [ Gpen |
Files of type: Froject fles(t project) “ Cancel
Ll Open ss resd-onhy
2. Select a project file and click the [Open] button.
The selected project file will be opened.
W Open Project X
Look in: ‘ Sample 2 v‘ o7 E-
% Name - Date modified Type
WSampic Sproject 2020/11/09 15:55 GM Pragrammer .. . |
Quick access
Desktop
[ |
Libraries
This PC
Net.\-/mrk
< >
Fila name: Sample 2 proje ct V| || Gpen ﬂ
Files of type: Project file sC* project) ~ Cancel
Ll Open as read—only
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4.4 Closing a Project

4.4 Closing a Project

Procedure |

1. From the menu bar, select File>Close Project.
The project that has been created will be closed.

gl Info. )
e If you select "Close Project" without saving a project file that has been updated, a confirmation

dialog box will be displayed, asking whether to save the project. Click the [Yes] button to save
the project.

GM Programmer X

The current project has been changed. Do you want to save
the changes?

Yes Mo Cancel
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4.5 Device Tree Configuration

4.5 Device Tree Configuration

Devices

-~ 0 X

=3 Samplel
= [l Device (AGM1CSRX16T)
= @1] Program_Configuration
=1} Application
@ o
m Library Manager
#¥] Mc_PrG (PRG)
= L:EE Task Configuration
=-I2) 1.Motion
=& MotionTask
& MC_PRG
) 2.User
) 3.System
Qﬁ Trace
[ RTEX_Master
2 SoftMotion General Axis Pool
= L|_:'] Unit_Configuration
II'] 10_Configuration
ﬂj PWM_Configuration
E['] Counter_Configuration
4 Empty1
‘ Empty2
L Empty3
K Empty4
K Empty5
L Emptys
K Empty7
L Emptys
E Emptys
K Emptyl0
L Emptyii
L Empty12
: Empty13
L Emptyi4
K  Emptyls
ANPort1

ML
(@ Lanportz

-

When a new project is created, it is started in the device tree configuration shown below.

| Sample1

Project name
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4.5 Device Tree Configuration

Device

GM1 Controller device

Program Configuration

Object that defines applications including source codes

Application

Application object

GVL

Global variable object

Library_Manager

List of all libraries linked to the project

MC_PRG(PRG)

Main program

Task Configuration

Configuration of tasks invoking application programs

1.Motion User program tasks for motion control
MotionTask
MC_PRG
2.User User program task for any control other than motion control
3.System Task used by the system
Trace Object that monitors variable data graphically

RTEX_Master

Object that is the parent node of servo amplifiers for RTEX

SoftMotion General Axis Pool

Object that is an interface for inserting a free drive unit

Unit_Configuration

Object that is the parent node of I/O related devices

I0_Configuration

General-purpose /O incorporated in GM1 controller

PWM_Configuration

PWM output incorporated in GM1 controller

Counter_Configuration

High-speed counter incorporated in GM1 controller

Empty1

Empty2

Empty3

Empty4

Empty5

Empty6

Empty7

Empty8

Empty9

Empty10

Empty11

Empty12

Empty13

Empty14

Empty15

Objects for adding 1/O for expansion unit

LAN Port1

LAN Port2

Objects that are the parent node of devices that use the Ethernet
protocol

WUME-GM1RTXOP-06
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4.6 Project Configuration

4.6 Project Configuration

GM Programmer

Project file (*.project)

POU program (object)

Generated at the time of
login or download

GM1 controller

— Flash memory (nonvolatile memory) ——
Source file

;" Device
: |—Application
:5 POU program (object)

LAppIication :
1

Task Configuration P

Task Configuration

UserTask !
% SystemTask

EMotionTask i

Tasks:

Program execution methods and
execution intervals are managed.
Execution priorities are assigned
to each task. POU to be executed
is added or removed from tasks.

Source code uploaded

=

Build: Project files are compiled.
If build is executed correctly,
application codes will be generated.

v

Generated at the time of login or download

UserTask
SystemTask

| Bootstrap application |
/ * Cannot be uploaded

EMotionTask

]

When the GM1 controller is turned
ON, the bootstrap applications will
be copied, allowing the GM1
controller to start up.

— RAM (volatile memory)

:I Application |

| Application codes |

* Cannot be uploaded

4-10
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4.7 Adding an Object

4.7 Adding an Object

Check the following list for objects that can be added.

Addition source Added object

Device DeviceTrace

Application CNC program

CNC setting

DUT

POU

Interface

Cam table

Global variable list
Symbol Configuration
Trace

Recipe manager
External file
Persistent variable
POU for implicit checks

POU Action
Transition
Property
Methods
Interface Interface property

Interface method

Global Variables Property
Persistent variable Property
MotionTask Program call
"2.User" folder UserTask

Check the following list for devices that can be added.

Addition source Added device
Device Modbus COM

RTEX_Master RTEX_AS5N
RTEX_A6N

SoftMotion General Axis Pool SM_FreeEncoder
SM_Drive_Virtual

Unit_Configuration AGM1X64D2

or Empty1 to Empty15 AGM1Y64T
AGM1Y64P
AGM1XY64D2T
AGM1XY64D2P
AGM1AD8
AGM1DA4
AGM1PG04T
AGM1PG04L
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4.7 Adding an Object

Addition source

Added device

LAN Port1 Modbus TCP Master
ModbusTCP Slave Drive
LAN Port2 Modbus TCP Master

ModbusTCP Slave Drive
EtherNet/IP Scanner
EtherNet/IP Adapter

Modbus TCP Master

Modbus TCP Slave

EtherNet/IP Scanner

Remote adapter for each device can be selected

EtherNet/IP Adapter

EtherNet/IP Module

Modbus COM

Modbus Serial Device
Modbus Master, COM Port

Modbus Master, COM Port

Modbus Slave COM Port

4.7.1 Adding Objects

Program creation objects (POU objects) and objects with various functions can be added to

applications within a project.

For example, use the following procedure to add POU objects for ST programs.

Procedure

]

1. Right-click the [Application] object in the navigator pane and then select Add Object>POU
from the context-sensitive menu that is displayed.

Devices - 3 X
= Samolel =

= [{J Device (AGM1CSRX16T) ==

aste

= @ Program Configuration
- [ [appication {2 AddObject v .
GVL Add Folder...
- .. = older Persistent Variables...
@8 Login POU..

Delete application from device POU for implicit checks...

P [iE R

Trace...

The "Add POU" dialog box will be displayed.

4-12
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4.7 Adding an Object

Add POU

@ Create a new POU (Program QOrganization Unit)

Name

Type
(® Program
() Function block
Extends

Implements

Accessspecifier

Method implementation language

Ladder Logic Diagram (LD}
O Function

Return type

Implementation language
Continuous Function Chart {CFC)

Add Cancel

2. Enter a program name in the "Name" field, select a programming language from the
"Implementation Language" drop-down list, and click the [Add] button.
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4.7 Adding an Object

Add POU

Name

@ Create a new POU (Program QOrganization Unit)

ISampIePngram_l

Type
{® Program
() Function block

Extends

Implements

Accessspecifier

Method implementation language
Continuous Function Chart {CFC)

O Function

Return type

Implementation language

I Structured Text (ST)

]

| Add

Cancel

A [POU] object for the programming language selected in the "Implementation Language”

drop-down list will be added to the navigator pane.
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4.7 Adding an Object

W samplel.project” - GM Programmer - o X
File Edit View Project Build Onfine Debug Tools Window Help
bWl & LR R &0 % 3 » |
Devices > & X || [5] sampleProgram 1 x v || Tooox v & x
5 Sampl =y 1 PROGRAM SampleProgram 1
= [ Device (AGM1CSRX16T) 3 VAR =
s EDR
= 10 program_Configuration -
= € Application
@
(i Library Manager

= & MotionTask 00 [

Empty 10
Emoty11
Empty 12
Emoty13
Empty14

< D 100 [ @l

5 Devices 1) Pous < > | & Properiss |32 ToolBox
[E] Messages -Total 0 eror(s), 0 warning(s), 0 mess age(s)

gl Info. )
e You can also add objects by selecting the [Application] object in the navigator pane and then
selecting Project>Add Object from the menu bar.
e To remove an object, select the object in the navigator pane and then press the "Delete" key or
right-click the object and then select "Delete" from the context-sensitive menu that is displayed.
e You can add folders under the [Application] object in the navigator pane. By adding objects
under each folder, you can create a hierarchical structure.

Right-click the [Application] object in the navigator pane and then select "Add Folder" from the
context-sensitive menu that is displayed. The "Add Folder" dialog box will be displayed. Enter a
folder name and click the [OK] button.

Lastbuilh: @ 0 ® 0 Precompile @ Project user: (nobody)

Example: When a [POU] object is added under an added folder (program for
project A)
= @1] Program_Configuration
=1L} Application
@ o

m Library Manager

MC_FRG (PRG)
p—
SampleProgram_1 (PRG)
e You can also add an object for creating functions and function blocks. For details, refer to
"6.6 Function and Function Block".
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4.7 Adding an Object

4.7.2 Adding Devices

You can add a device to the devices within the project.

For example, use the following procedure to add a Modbus COM device to Device
(AGM1CSRX16T).

Procedure |

1. Right-click "Device (AGM1CSRX16T)" in the navigator pane and then select "Add Device"
from the context-sensitive menu that is displayed.

; v 7 X Properties

‘ =5 Samplel - i Add Object .

—I [ |pevice (AGM1CSRX16T) hl] Add Device... [I

7 Edit Object

Edit IO mapping

Import mappings from C5V...

Export mappings to C5V...
& Online Config Mode...

Reset Origin Device [Device]

Simulation

The "Add Device" dialog box will be displayed.

[ Add Device *

Device:  Device

Name
= [ Fieldbuses
= - #E Modbus
=" Wil Modbus Serial Port
[ Modbus com

Name:

Add Device Gancel

2. Select "Modbus COM" and click the [Add Device] button.
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4.7 Adding an Object

m Add Device

Device: Device

Name
= m Fieldbuses
=/~ ¥ Modbus
Modbus Serial Port

[ [Modbus com

Name: |Modbus_COM

Add Device

Gancel

The "Modbus COM" object will be added to the navigator pane.

W samplel.project” - GM Programmer

Fle Edt View Project Build Online
BEHE & v~ & b glr .}
Devices v 1 x
= [ Sampel -

= (i Device (AGM1CSRX 16T)
= 10 program_Configuration
= €3 Application
@ on
() Library Manager
] rc_Prs (PrS)
Sampleprogram_1 (PRG)
=& Task Configuration
=2 LMmotion
=& MotionTask
) ve_pre
&) pou
D 2user
© 35ystem
&l Trace
T RTEX Master
‘3 SoftMotion General Axis Pool
=i nit_Configuration
(i 10_Configuration
PWM_Configuration
(i counter_configuration
Empty1
Empty2
Empty3
Empty+
Emptys
Emptys
Empty7
Empty8
Emptys
Empty 10
Empty11
Empty 12
Empty13
Empty14
Empty15
@ Laperts
(@ ranporta

] o —

ARAAARAARARARARA

Debug

05

Tools  Window

 Modbus_con x

General Serial Part Configuration
ot CoM port

Baud rate
Information

Farity

Data bits

Stopbits

v || ToolBox v 1 ox

& Fropertes |32 Toobox
Project user: (nobody)

Last buikt: @ 0 ® 0 Precompile o

WUME-GM1RTXOP-06
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4.8 Setting up A Project

4.8 Setting up A Project

Projects can be set up using the "Project Settings" dialog box. The settings will be applied to
only the project that is set up.

1. From the menu bar, select Project>Project Settings.
The "Project Settings" dialog box will be displayed.

Procedure

]

Project Settings

¥| Compile options
® Compiler warnings

Fl, i
é Page Setup ags | buid
% Use Variable Declare Description A
£ Softhot 1  sFcInit all steps and actions are reset, T
oftMation
. L [0 sFCReset All steps and actions are reset, T
Static Analysis Light
. [] sFCError Gets TRUE', if a time check failed
&1 Users and Groups
[]  sFCEnableLimit Enable time check on steps
[0 sFCErrorStep Contains the name of the step th
]  sFCErrorkOL Contains the name of the POU th
|:| SFCQuitError Execution is stopped. SFCError is
|:| SFCPause Execution is stopped. SFCError is
[0 sFCTrans Gets 'TRUE', if a transition switch
[0 sFCCurrentStep Contains the name of the active :
] sFCTip Switches the next transition on a v
L4 >
Apply to Al
T cance
No. |[Name Function

(1) | Categories pane

Displays project setting categories.

(2) | Setting pane

to configure settings.

Displays the settings of the selected category and allows the user

Project setting categories

Category name

Function

Reference page

SFC

Allows the user to configure settings related to
variables used in SFC and code generation.

"P.7-23"

SoftMotion

Displays the version of the SoftMotion package.

"P.5-8"

Sraric Analysis Light

Allows the user to configure settings regarding whether
to enable code analysis during code generation.
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4.8 Setting up A Project

Category name

Function

Reference page

Allows the user to configure settings regarding whether

groups for project user management.

Compiler warnings to enable warnings output during build. P.10-40
Allows the user to configure build-related settings such
Compile options as whether to enable Unicode for the program objects "Po.g"
P P (POU objects) and the number of compiler warnings to ’
be output.
Securit Allows the user to configure settings related to project "P10-16"
y file encryption using passwords. '
Page Setup Allows the user to configure printing-related settings. -
Users and groups Allows the user to add, edit, and remove users and "P 10-4"

2. Select a desired category from the Categories pane.
The setting items for the selected category will be displayed in the setting pane.

3. Change the setting items as appropriate and click the [OK] button.
The setting items will be applied.

WUME-GM1RTXOP-06
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4.9 Exporting and Importing Objects

4.9 Exporting and Importing Objects

Objects in a project can be exported as XML files. The extension of exported files is ".export".
Files that are being exported can be imported to GM Programmer.

4.9.1 Exporting Objects

Procedure |

1. From the menu bar, select Project>Export.
The "Export" dialog box will be displayed.

Export X

Please select the objects which are to be exported:

= [ Device (AGM1CSRX16T)
= Ell] Program_Configuration
= 1':, Application
@ cvL
m Library Manager
HF] Mc_pRG (PRE)
SampleProgram_1 (PRG)
= @ Task Configuration
T ) 1.Motion
@ MotionTask
) 2.User
) 3.System
@,ﬁ Trace W

[Jone file per subtree

Storage version

GM Programmer ¥ 1.0 e

Cance

i Info. )
e To import an object into GM Programmer, select only one object below the [Application]
object and export it.

2. Select objects to be exported.
Normally, there is no need to make changes.

3. Click the [OK] button.
The "Export" dialog box will be displayed.
If necessary, change the file name and save destination.
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W &port

4.9 Exporting and Importing Objects

€ 5.t

Organize » MNew folder

~
= Pictures A MName

@ OneDrive
3 This PC
J 3D Objects

[l Desktop
|5 Documents
; Downloads
D Music

&= Pictures

E Videos

i Windows (C:)

¥ Network W

File name: | Sample_l.export

Save as type: | Export files (*.export)

» ThisPC » Desktop > GM programmer > Sample_1 > Export

Search Export

Date modified Type

Mo items match your search.

 Hide Folders

4. Click the [Save] button.

Cancel

Export will be executed.

GM Programrmer

o Export completed successfully.

4.9.2 Importing Objects

Programmer.

This section explains the procedure for importing objects exported to a project into GM

For example, use the following procedure to import objects below the "Application" object.

Procedure |

1. Select the [Application] object in the navigator pane and then select Project>Import from
the menu bar.

The "Import" dialog box will be displayed.

WUME-GM1RTXOP-06
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4.9 Exporting and Importing Objects

W import *
T~ » ThisPC » Desktop » GM programmer > Sample_1 » Export v | O Search Export »

Organize + New folder == O @
; Downloads ~ Mame Date modified Type Size
| Documents [] sample_T.export 2020/11/09 16:52 EXPORTFile 49728
&=/ Pictures

@ OneDrive

[ This PC
- 3D Objects
[ Desktop
%] Documents
; Downloads
Jﬁ Music
| Pictures
B videos
i Windows (C:)

=% Network e

File name: v‘ Export files (*.export) ~

e

Select a file with extension ".export" and click the [Open] button.
The "Import" dialog box will be displayed.
Objects that can be imported will be displayed in the "Insertable items" area.

Import

Please select the items which should be imported.
All tems will be imported below the node which is currently selected in the navigator.
You can change this selection while this dialog is open.

Currently selected target object: Application [Device: Program_Configuration]

Insertable items:
% put
& FB_aDD
@ FunctionBlack_Sample
& Lo_pou
] MC_PRG
& PLC_PRG
& sT_pou
@ ST_Sample
@ Task Configuration

Show Contents... Cancel
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4.9 Exporting and Importing Objects

i Info. )
e To import an object into GM Programmer, select an export file where only one object below
the [Application] object is selected.

3. Clear the check boxes of the objects that do not need to be imported and click the [OK]
button.

Import will be executed.

The objects that have been imported will be displayed below the [Application] object in the
navigator pane.

GM Programmer >

o Import completed successfully.
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4.10 Creating a Backup when a Project Is Saved

4.10 Creating a Backup when a Project Is Saved

When saving a project, you can create a backup file of the project file to be updated. The
extension of backup files is ".backup".

1.

3. Select the "Create backup files" check box and click the [OK] button.

Procedure

]

From the menu bar, select Tools>Options.
The "Options" dialog box will be displayed.

Select the "Load and Save" category.
The "Load and Save" pane will be displayed.

Options

CFC Editor

@ Debugging

i Dedaration Editor
[ Device editor

[f] FBD, LD and 1 editor

) International Settings
[Z|Load and Save

-ﬁ Monitoring
]f: Refactoring
SFC editor
L_=4|, SmartCoding

Text editor

[ create badkup files

[ automatically save every 103

[]save before build

Create project recovery information

Advanced Settings...

minutes

Cancel

Then, whenever a project is saved, the project file to be updated will be automatically saved
as a backup file (with extension ".backup").
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4.10 Creating a Backup when a Project Is Saved

Options *

CFC Editor
@ Debugging

w Dedaration Editor Geat o
[ Device editor Automatically save every 105 minutes
[f] FED, LD and 1L editor Save before build

@ International Settings
[Z Load and Save

@ Monitoring

]f: Refactoring

SFC editor

L_=4|, SmartCoding

Text editor

Create project recovery information

Advanced Settings...

gonce

<Restoring backup files>

To restore a project file that has been backed up, manually change the extension of the file from
".backup" to ".project" and then open the project file in GM Programmer.
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4.11 Printing a Project

4.11 Printing a Project

You can print the entire project.

Procedure |

1. From the menu bar, select Project>Document.
The "Document Project" dialog box will be displayed.

Document Project d

Please select the objects which are to be printed
=3l Sample 1 -]~
5 ﬁ Device
= @g Program_Configuration
= &} Application
@ cn
m LibraryManager
¥ Mc_pra
SampleProgram_1
= [ Task Configuration
B D 1.Motion
= g% MotiorTask
& Mc_PRG
& rou
D 2.User
D 3.5ystem
@,ﬁ Trace
[#] [ RTEX Master hd

Title page
Table of contents

Preview...

Select = Deselect = Cancel

2. Select the check boxes of the devices and objects for which documents are to be printed,
and click the [OK] button.

The "Print" dialog box will be displayed. Select a printer to be used and click the [OK]
button.

Documents will be printed.
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4.11 Printing a Project

g1 Info. )

e By clicking the [Preview] button in the "Document Project" dialog box, a print preview window is

displayed, so that you can check what a hard copy would look like when printed.
e You can edit page orientation, margin, header, footer, table of contents, and title page details.

From the menu bar, select File>Page Setup. The "Project Settings" dialog box will appear with
the Page Setup pane displayed.
Select the tab of the item to be changed and change the settings.

Project Settings

] Compiler warnings
Slrssesein ]
Security
sFC
r;? SoftMotion

Static Analysis Light
8 Users and Groups

Faper  Margins Header and Footer Document  Tile Page

Crientation
L
(®) Portrait (O Landscape
Format A4 210 x 297 mm
Source B &hiEiR
Quality 600 x 600 dpi

Preview...

Options...

Cancel

4.11.1 Automatically Saving Project Files

Project files can be saved automatically during editing. Even if data disappears when GM

Programmer terminates abnormally, a file up to the point in time when it was saved

automatically can be restored. The extension of backup files is ".autosave".

Procedure

]

1. From the menu bar, select Tools>Options.
The "Options" dialog box will be displayed.

2. Select the "Load and Save" category.
The "Load and Save" pane will be displayed.

WUME-GM1RTXOP-06

4-27



4.11 Printing a Project

Options

CFC Editor

@ Debugging

i Dedaration Editor
[ Device editor

[f] FBD, LD and 1 editor

International Settings
[Z|Load and Save

-ﬁ Monitoring
]f: Refactoring
SFC editor
L_=4|, SmartCoding

Text editor

[ create badkup files

[ Automatically save every 10 =
[]save before build

Create project recovery information

Advanced Settings...

Cancel

3. Select the "Automatically save evey" check box and click the [OK] button.
The automatic save interval can be changed in minutes (default value: 10 minutes).

Options

CFC Editor

% Debugging

i Dedaration Editor
[l pevice editor

[] FBD, LD and IL editor
@ nternational Settings
& Load and Save

@ Monitoring

ﬁ Refactoring

SFC editor

L_='J. SmartCoding

Text editor

Create backup files

Automatically save every

|+] Save before build

Advanced Settings...

Create project recovery information

Gonce

After auto save is set, project files will be automatically saved as files with extension
".autosave" at the specified interval during editing.

After a project file is closed due to abnormal termination of GM Programmer, when you open
the project file again, you can select either the original project file with extension ".project" or
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4.11 Printing a Project

the automatically saved project file with extension ".autosave". To open the automatically saved
project file, click the [Open Auto Save File] button.

Auto Save Backup *

The project which you attempt to open has not been closed correctly.
However, there is an automatic backup.

Project: ntileds. project

Location C:¥Users¥Documents

Date of the ariginal file 20205118138 9:46: 16

Date of the auto save file 2020F11A19H 13:51:01

Open Auto Save File | Open Criginal File Cancel
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4.12 Printing an Object within a Project

4.12 Printing an Object within a Project

Procedure |

1. With the object editor opened, from the menu bar, select File>Print.
The "Print" dialog box will be displayed. Execute printing.

Print d
Frinter
Mame: g Properties..
Status:
Type:
‘Where:
Lomment: []Ftint to file
Frint range Copias
(OE! Mumber of copies: 1 2
Fages=
3 3 Collate
Selection :|_2 :|_2
Cancel
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4.13 Comparing Projects

4.13 Comparing Projects

You can compare the opened project file with another project file to display and merge the
differences between them.

4.13.1 Project Comparison Method

Compare the opened project file with another project file.

Procedure |

1. From the menu bar, select Project>Compare.
The "Project Comparison” dialog box will be displayed.

Project Comparison
Compare the currently open project with

(®) Project on disk

Host
Part

Location

Compare Options

n Ignore Whitespace
emantically relevant whitespaces, e.g. in string literals, are never ignore
(s tically rel t whit in string literal i d)

[] Ignore Comments

|:| Ignore Properties
(Folders, access rights, exclusion from build, POU bitmaps, etc.)

Conce

2. In the "Project on disk" field, specify a project file to be compared with and click the [OK]
button.
The comparison results will be displayed in the main pane.
The backgrounds of object lines with differences are displayed in gray. The text color of
each object indicates the type of difference.
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4.13 Comparing Projects

41 Project Comparison - Differences x -
| # | Accept Block Accept Single |E|
|{Current Project) |Untitled5.project{C:\Users\Documenis)
= ﬁ Device ﬁ Device ~
= Program_Configuration Program_Configuration
= a Application a Application
@ cn @ o
1L_PoU (1)
b 1p_rou b Lp_rou (2)
m Library Manager m Library Manager
i mc_pre i BF] mc_pre (3)
+ @ Task Configuration @ Task Configuration
&g Trace & Trace
& Trace_1 (4)
+-[{] RTEX_Master [ RTEX_Master
% SoftMotion General Axis Fool % SoftMotion General Axis Pool
+ ﬂi Unit_Configuration m Unit_Configuration
@ Lanportt [ Lanport
[ Lanporz [ Lanporz v
- . - - - _ . P .
Comparison options Ignore Spaces: OFF Ignore comments: OFF  Ignore properties: OFF
Comparison statistics 1 addition(s) | 1 deletion(s) 2 change(s)

()

(6)

No. Description

(1) Removed object

(2) Object with a difference in contents
(3) Object with a difference in properties
(4) Added object

(5) Opened project

(6) Specified project

Double-clicking an object line with a difference in contents displays the object comparison

results.
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4.13 Comparing Projects

99 Project Comparison - Differences 41 Project Compare - LD_POU Differences X -
'9 & Accept Blodk Accept Single
LD_POU @ (Current Project) LD_POU @ UntitledS.project (C:\Users\Documents)
1 |PRDGRAM LD_EOU ~ PROGRAM LD FOU ~
2 VAR VAR
3 rl: REAL := 5; rl: REAL := 5;
4| r2,r3 : REAL; r2, 3 : REAL;
5 Current 0: Uconvl Tmpl:
€| R0: BOOL; RO: BOOL;
7 R3: BOOL; R3: BOOL;
8 CurrentTime: TIME; CurrentTime: TIME;
9 CurrentTime l: TIME; CurrentTime 1: TIME;
10| X1: BOOL:
11 ¥2: BOOL; X2: BOOL;
1z K3: BOOL; ¥3: BOOL;
13 ¥4: BOOL; ¥4: BOOL;
14 R4: BOOL; 100 @ v R4: BOOL: 00 | v
1 - 1 ~
TON 0 TON 0
X1 TON X1 TON
I w .ﬁ 0 {1 w .ﬁ C
T#5s —PT ET —CurrentTime T$#58s —PT ET —CurrentTime
2 2
727 727
X3 TOF X3 TOF
L @ o I @y o
k|4+Q w0 B k@) |1w00% |8
€ > € >
Comparison options Ignore Spaces: OFF  Ignore comments: OFF |Ignore properties: OFF
Comparison statistics 2 addition(s) 0 deletion{s) 0 change(s)

Clicking the € icon returns the display to the comparison view in the navigator pane.

Clicking the == icon switches to the mode in which comparison results including removed
object lines are displayed. The above window in which comparison results are displayed will
be switched to the window shown below. If the differences displayed as variable bVar0 and
empty lines that have been added differ from the specifications of variable bVarO,
differences will be displayed as changes in variable bVar0.

41 Project Comparison - Differences 41 Project Compare - LD_POU Differences X -
J L Accept Block Accept Single
LD_POU @ {Current Project) LD_POU @ Untitleds.project {C:\Users\Documents)
1 PROGRAM LD POU ~ PROGRAM LD POU ~
2 VAR VAR
3 rl: BEAL := 5; rl: REAL := 5;
4 r2,r3 : REAL; r2,r3 : REAL;
5 Current 0: Uconvl Tmpl:
£ Revarce 0: Uconvl Tmpl:
7 RO: BOOL; RO: BOOL;
8 R5: BOOL; R5: BOOL;
g CurrentTime: TIME; CurrentTime: TIME;
10 CurrentTime_l: TIME; CurrentTime_l: TIME;
[T Xi: BOOL; |
13 ¥2: BOOL; ¥2: BOOL;
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4.13 Comparing Projects

4.13.2 Merging Differences

Differences displayed by comparing projects can be merged into the opened project.

When there are differences in the contents of objects, the differences can be merged by using
the [Accept Block] button or [Accept Single] button.

For example, use the following procedure to merge the differences in the contents of programs.

Procedure |

1. Perform project comparison.

Project comparison results will be displayed.

For details on how to perform project comparison, refer to "4.13.1 Project Comparison
Method".

Move the cursor to the difference location and click the [Accept Block] button or [Accept
Single] button.
The difference will be merged into the opened project. The background of the merged

section will be displayed in yellow. At this stage, the merged content has not been reflected
in the project yet. To reflect the merged content, approval operation is required as below.

[Accept Block] button: Merges the entire block containing the difference at the
cursor position

hF Lo _Fou 51 Project Companson - Differences 9 Project Compare - LD_POU Differences X =
Qs & AcceptBlock ' AcceptSingle =
LD_POU & (Current Project) LD_POU & UntitledS.praject (C:\Jsers\Documents)
PROGRAM LD_POU - PROGRAM LO_POT s
VER VAR
3 rl: REAL := 5 rl: REAL := &5:
ri, r3 :  REAL: ra, ri : REAL:
Rd: BOOL: RO: BOOL:
R5: BOOL: RS: BOOL:

Merge the entire block containing the difference
at the cursor position (delete two lines)

[Accept Single] button: Merges the difference at the cursor position

W] LDPOU |41 Project Comparenn - Differences 31 Project Compare - LO_POU Differences =
+ N # aoceptbiod: o Accept Snge =
LD_POU @ {Current Project) LD_POU @ UntitledS.project {C:YUsens i Documents )
FEOGRRM LO_EOT - FROGRRM LO_ECO
VR VAR
rl: WERL := 5; rl: TERL := 5;
r3,r3 1 EEALS r3,23 1 EEAL
Revarce 0@ Ocomvl Impl:
E0: BOOL: E0: BOOL:
+ BOL: RS BOL:

Merge the difference at the cursor position (delete one line)

From the menu bar, select Project>Commit accepted changes.

The merged content will be approved and reflected in the opened project. Because the
reflected content has not been saved yet, save the project as necessary.
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4.13 Comparing Projects

i Info. )
e To merge between objects whose properties are different, select an object with differences and

click the “ icon. The "Accept" dialog box will be displayed. Select the "Properties" check box
and click the [OK] button.

Accept x

Which meta information do you want to accept?

Acceptablegroups Mot acceptable groups (missing in
gither project)

[] Properties

Cance
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4.14 Saving and unzipping the project archive

4.14 Saving and unzipping the project archive

You can save project files and user libraries that have been added to the project together as a
project archive file. You can extract the saved file in GM Programmer on another PC and edit
the project file.

Project archive files have the extension “.projectarchive.”

4.14.1 Saving the project archive

Procedure |

1. Select File = Project Archive = Save Archive from the menu bar.
The “Project Archive” dialog box appears.

2. Specify a file to save to the project archive.

Select the user libraries to add to the project archive, specify the files to add, and provide
any comments that will be displayed during decompression.

Project Archive X

Indude the following information into the archive

= |¥| Referenced libraries
v| Title, 1.0.0.0 (Company)

Additional Files... Comment...

3. Click the [Save] button.
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4.14 Saving and unzipping the project archive

The “Save Project Archive” dialog box appears.
Specify a file name and save location, and then save.

4.14.2 Unzip Project Archive

Procedure |

1. Select File = Project Archive = Extract Archive from the menu bar.
The “Extract Archive” dialog box appears.

2. Select the project archive file to unzip.
Once selected, the “Extract Project Archive” dialog box is displayed.

Specify the location to extract the project archive, select the user libraries to extract, and
review the comments.

Click the [Advanced] button to display the “Advanced” dialog box where you can specify
where to extract the added files.

Extract Project Archive *

Locations
(O Extract into the same folder where the archive is located
(®) Extract into the following folder

IC:‘iGﬁﬁugrm

Advanced...

Contents

Items  Comment

+ [v] Referenced libranies

Concel

3. Click the [Extract] button.
The project files are extracted to the specified location.
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5.1 Project Creation Flow

5.1 Project Creation Flow

To create a program, you must first create a project.

This chapter explains operations for projects, operations for adding objects to projects, and
other related operations.

First, this section explains the flow of project creation.
1. Setting up the GM1 controller

Set up parameters for the GM1 controller.
Refer to "5.2 Setting up the GM1 Controller".

.

2. Setting up motion control

e This section explains how to add device objects for servo amplifiers to a project and set them
up.

e This section explains how to add device objects for free encoders and virtual drives to a
project and set them up.

Refer to "5.3 Setting up Motion Control".

.

3. Setting up unit control

e This section explains how to set up general-purpose 1/0O, PWM output, and high-speed
counter for the GM1 controller.

e This section explains how to add device objects for expansion units to a project and set them
up.

Refer to "5.4 Setting up Unit Control".

.

4. Setting up the communication function

e This section explains how to add an object of the protocol to be used for the LAN port to a
project and set it up.

e This section explains how to add an object of the protocol to be used for the COM port to a
project and set it up.

Refer to "5.5 Setting up the Communication Function".
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5.2 Setting up the GM1 Controller

5.2 Setting up the GM1 Controller

This section explains how to set up parameters for the GM1 controller.

Procedure |

1. Double-click the [Device] object in the navigator pane.In the Device pane, the
Communication Settings sub-pane will be displayed.

=5 sample_I

=[] |pevice
':@1] Program_Configuration
: ':O Application
.I] Library Manager
- [F] Mc_pRG (pRG)

2. Click the "PLC parameters" tab.
The parameter settings sub-pane will be displayed.

(7] Device x -

o on et Category Selection(D [ 5] parameter settng @

Date and Time and Settings =-Pc Parameter Value
A unit error occurred

Nk et LAN port1 [P Address 192.168.1.5
FTP server setting LANport1 Subnet Mask 255.255.255.0
Project management setting LAN port1 Defouit Gatenay 192.168.1.1
LAN port2 IP Address 192.168.2.5
Users and Groups LAN port2 Subnet Mask 255.255.285.0
LAN port2 Default Gateway 0.0.0.0
Reflect

Applications

Leg

Access Rights Reflect address setting to PLC

PLC setting

|

PLC Shell
Task Deployment

Status

Information

|

3. Change the values of the parameters that you want to update.

A unit error occurred : Select whether to stop or continue operation when an error
occurs(For details, refer to "12.6.10 Unit Error" of high-speed counter function.)

Network setting : IP address, subunet mask, and defalt gateway of LAN port 1 and LAN
port2, Reflect address setting to PLC

FTP server setting : Set parameters related to FTP server ( For details, refer to "13.7.3 List
of Setting ltems" .)

Project management setting : Set parameters related to project management ( For details,
refer to "14.6 Project Management Function" )
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5.3 Setting up Motion Control

5.3 Setting up Motion Control

5.3.1 Setting up RTEX Master

Set the communication / control cycle for RTEX.

Procedure |

1. Double-click "RTEX_Master".

= @ Task Configuration
= 1.Mation
= 3% MotionTask
) MC_PRG
& rou
) 2.User
) 3.5ystem
E,'-:i Trace
[ |[RTEX_Master I
The RTEX_Master editor will open.

(] RTEX_Master x

RTEX parameters
Communication/Control Cycle: |0.5ms/1.0ms ~
RTEX IEC Objects

Status

Infarmation

<

2. Set the communication / control cycle.

Please set Control Cyclethat is shorter than Interval of UserTask and SystemTask.
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5.3 Setting up Motion Control

[f] RTEX_Master x hd

I RTEX parameters

| Communication/Control Cycle: |0,5ms/1.0ms ~

RTEX IEC Objects

T Pleaze set Control Cyclethat is shorter than Interval of UserTask and SystemTask.

Information

5.3.2 Adding and Setting up Servo Amplifiers

Add device objects for servo amplifiers to a project and set them up.

The description below explains how to add device objects for ABN servo amplifiers to a project
and how to set them up.

Procedure |

1. Right-click the [RTEX_Master] object in the navigator pane and then select "Device
Management" from the context-sensitive menu that is displayed.

) 2.User
D 3.5ystem = :
¥ Properties...
gﬁ Trace
Irﬁ RTEX_Master Device Management...
A SoftMotion General Axis Pool _-T Edit Object

Edit 10 mapping
Impoert mappings from CSV...
Export mappings to C5V...

The "Device Management" dialog box will be displayed.
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5.3 Setting up Motion Control

[ Device Management O X
Device:RTEX_Master
Mac ID Mame Product number S
1 - -
2 - -
3 - -
4 - -
5 - - v
Device:SoftMotion Drive
No. Mame Product number 2
2 - -
3 - -
4 - -
5 - -
[ - - W
Cance

2. Double-click the MAC ID row in the "Device: RTEX_Master" table.

il Info. )
e For the MAC ID, double-click the same No. as the No. set using the address switch of the

servo amplifier.
The "Select Device" dialog box will be displayed.

ﬂi Select Device

Device:  RTEX_Master

Name

= m RTEX Series
[ rTEX_ASH
[ rTEX_ASH

Instance Name:

Select Device Cancel

3. Select a device object for the servo amplifier.
The selected device object of the servo amplifier will be added.
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5.3 Setting up Motion Control

m Select Device

Device: RTEX_Master

MName

= m RTEX Series
[T TEX_ASN

|l [rrex _nen

Instance Name: |SM3_Drive_RTEX_AGN_1

Select Device Gancel

4. Click the [Select Device] button.

ﬂi Device Management O *
Device:RTEX_Master
Mac ID Mame Product number ~

Device:SoftMotion Drive

No. MName Product number £
2 - -
3 - -
4 - -
g5 - -
& - - W
Concel

5. Click the [OK] button.

The selected device object of the servo amplifier will be added to the navigator pane.

ﬁ 2.User
[ﬁ 3.5ystem
@,ﬁ Trace

= [ |rTEx_master

= [l RTEX_AGN_1

BE SM3_Drive_RTEX_A8N_1

'3 SoftMation General Axis Pool

6. Double-click the added object.
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5.3 Setting up Motion Control

The setting pane will be displayed in the main pane. Specify settings related to servo

amplifier AGN.

my SM3_Drive RTEX_AGN_1 X =
General Axis type and limits Velodity ramp type

[ virtual mode Software fimits (®) Trapezoid
Scaling/Mapping O Module [] Activated Negative [u]: O sin
Commissioning @) Finite Positive [u]: () Quadratic

Software error reaction O Quadratic (smooth)

Home Return Settings Deceleration [ufs: l:l Ldentiheation
SM3_Drive_RTEX_Panasonic: IEC Max. distance [u]: l:l D: l:l
Objects
Status Dynamic limits Position lag supervision

Velodty [ufs]: Acceleration [ufs?]  Deceleration [ufs?]  Jerk [u/s®]: deactivated ~
Dop o [0 | [100 | [100 | (10000 | Laglimitpl: |10

< >

g1 Info. )
e To remove a device object that has been added, select the device object in the navigator pane
and press the "Delete" key.

5.3.3 Adding and Setting up Free Encoder and Virtual Drive

This section explains how to add device objects for free encoders and virtual drives to a project
and set them up.

For example, use the following procedure to add a device object for a virtual drive to a project
and set it up.

Procedure |

1. Right-click the [SoftMotion General Axis Pool] object in the navigator pane and then select
"Device Management" from the context-sensitive menu that is displayed.

@,ﬁ Trace = i
) Properties...
* RTEX Master
"2 |SoftMotion General Axis Pool | Device Management...
=[] unit_Configuration 7 Edit Object

Import mappings from CSV...
Export mappings to C5V...
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5.3 Setting up Motion Control

The "Device Management" dialog box will be displayed.

ﬂi Device Management O *
Device:RTEX_Master
Mac ID Mame Product number ~

Device:SoftMotion Drive

No. Mame Product number £
2 - -
k3 - -
4 - -
5 - -
& - - W
Conce

2. Double-click the first row in the "Device: SoftMotion drive" table.

The "Select Device" dialog box will be displayed.

m Select Device

Device:  SoftMotion General Axis Pool

MName

= f SoftMotion drives
+- & Free Encoders
+ 6) virtual drives

Name:

Select Device

Gancel

3. Select a device object for the virtual drive.
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5.3 Setting up Motion Control

m Select Device

Device:  SoftMotion General Axis Pool

Name

= # SoftMotion drives
+ & Free Encoders
= é) virtual drives

& SM_Drive_Virtual

Mame: |SM_Drive_virtual

Select Device

Cancel

4. Click the [Select Device] button.

The selected device object of the virtual drive will be added.

[ Device Management O X
Device:RTEX_Master
MacID Mame Product number 2

RTEX_A8M_1 (SM3_Drive_RTEX_AGMN_1) RTEX_AGN

Device:SoftMotion Drive

No. Mame Product number

SM_Drive_Virtual SM_Drive_Virtual

L

Gonce

5. Click the [OK] button.

The selected device object of the virtual drive will be added to the navigator pane.

a.ﬁ Trace
= [ RTEX_Master
= [ rTEX_aABN
B SM3_Drive_RTEX_A6N
- & [SoftMotion General Axis Pool |
|& sM_Drive_virtual
= L_ﬂ Unit_Configuration

6. Double-click the added object.

5-10
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5.3 Setting up Motion Control

The setting pane will be displayed in the main pane. Specify settings related to the virtual

drive.
& SM_Drive_Virtual %
General
SM_Drive_Virtual: Parameters
Commissioning
SM_Drive_Virtual: I/0 Mapping
SM_Drive_Virtual: IEC Objects
Status

Information

g1 Info. )

Axis type and limits

Virtual mode Software limits
O Moduo [ Activated Negative [u]:
@ Finite Positive [l
Software error reaction
Deceleration [ufs2]: l:l
Max. distance [u]: l:l
Dynamic limits
Velocity [ufs]: Acceleration [ufs?]  Deceleration [ufs2]  Jerk [ufs3]:
[0 | [1000 | [1000 | [10000 |

Velodity ramp type

(@) Trapezoid

() sinz

(O Quadratic

(O Quadratic (smooth)

Identification

e To remove a device object that has been added, select the device object in the navigator pane
and press the "Delete" key.
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5.4 Setting up Unit Control

5.4 Setting up Unit Control

5.4.1 Setting up General-purpose /0, PWM Output, and High-speed Counter
for GM1 Controller

This section explains how to set up general-purpose /O, PWM output, and high-speed counter

for the GM1 Controller.
The object of each unit is shown below.

=@ unit_configuration
I0_Configuration «———Set general-purpose 1/0
(i@ PwM_configuration «——Set PWM output
~[4J) Counter_Configuration <¢—Set high-speed counter function

il Info. )
e For details on general-purpose /O, refer to "12.4 General-purpose 1/0".
e For details on PMW output, refer to "12.5 PWM Output".

e For details on the high-speed counter function, refer to "12.6 High-speed Counter Function”.
For example, use the following procedure to set up a high-speed counter.

Procedure |

1. In the navigator pane, double-click the [Counter_Configuration] object.
The high-speed counter setting window will be displayed.

[f] Counter C i x}
Counter parameter
P Category Selection(T) E' Parameter Setting (R)
Counter /O Mapping E C_hO Parameter Value

i = Count function
Comparison match leading edge reset
Status
- Comparison match trailing edge reset
Comparison function
~ External output function
: Capture function
=-Cht
£ Count function
- Comparison match leading edge reset
Comparison match trailing edge reset
- Comparison function
External output function
- Capture function

Information

coio | [ peem)

To assign a variable to an address, please set it from the "1/0 mapping” tab.

5-12
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5.4 Setting up Unit Control

2. Set up parameters for the high-speed counter.

Select the category of a channel to be set up in the "Category Selection" section and enter
values in the "Parameter Settings" section.

[f] Counter_Configuration x -
Counter parameter Find Filter Show all ~ dr Add FB for I0 Channel... = Go to Instance
Counter /0 Mapping Variable Mapping  Channel Address Type Unit Description

ey Inputérea %ID3 Input area
Status " OuiputAres  %QD11 Output area

Information

| Reset Mapping

@ = Create new warizhle p = Mapto existing variable

3. Select the "Counter I/O Mapping" tab and set the correspondence (mapping) between the
channel and variable in the mapping setting pane.

Click the "Variable" column corresponding to the channel to be used by the program and
enter a variable name.

Clicking the mark in the "Mapping" column allows you to change the type of mapping.
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5.4 Setting up Unit Control

[f] Counter_Configuration x -
Counter parameter Find Filter Show all - b AddFE for IO Channel.. "= Go to Instance |
I Counter /0 Mapping Variable Mapping  Channel Address Type Unit Description

My Inputhrea %ID3 Input area
Status +- " Outputdres  %QD11 Output area
Infarmation

‘ Reset Mapping

p =Create new variable " =Mapto existing variable

i Info. )
e You can copy the parameter set in a channel. To do so, select a channel (CHO or CH1) in the

"Category Selection" column and click the [Copy] button. Next, select another channel and click
the [Paste] button.

5.4.2 Adding Expansion Units

This section explains how to add device objects for expansion units to a project. After the
addition, the parameters and I/O mapping can be checked or changed.

The following explanation is provided for a case where a digital input unit (product number:
AGM1X64D2) is added to Empty1.

The procedure is as follows:

Procedure |

1. Right-click the [Empty1] object in the navigation pane and then select "Unit Management"
from the context-sensitive menu that is displayed.
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5.4 Setting up Unit Control

= m Unit_Configuration
m 10_Configuration

PWM_Confi i = i
@ _Configuration Properties...

Counter_Configuration
L |Empty1 |

Unit Management...

L Empty2 Disable Device
K Empiy3 [§ Edit Object

L Empty4

K Emptys Edit |0 mapping

Export mappings to C5V...

Impoert mappings from CSV...

The "Unit Management” dialog box will be displayed.

ﬂi Unit Management O =
Device:Unit Configuration
Ma. Mame Product number [y
DO
2 Empty Empty
3 Empty Empty DEL SRS
4 Empty Empty
5 Empty Empty
& Empty Empty
7 Empty Empty
8 Empty Empty
9 Empty Empty
10 Empty Empty
11 Empty Empty
12 Empty Empty
13 Empty Empty
14 Empty Empty
15 Empty Empty
Cancel

Double-click the first row in the "Device: Unit_Configuration" table.

The "Select Device" dialog box will be displayed.

ﬂi Select Device

Device:  Unit_Configuration

Name

= [ 10 urits
[ acMixsaD2
@ agmixvsapar
(i agm1ivear

Name:

Gancel

Select Device

Select a device object for the expansion unit to be added.

WUME-GM1RTXOP-06
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5.4 Setting up Unit Control

m Select Device

Device:  Unit_Configuration

MName

= [ 10 units

| e laGmixs4p2

[ AcmrxrsapaT
[ agm1vear

Name: |Slotl_64IN

Select Device Cancel

4. Click the [Select Device] button.

The selected device object of the expansion unit will be added.

(@ Unit Management [m}
Device:Unit Configuration
Mo. Mame Product number (IR
DOWHNID)
2 Empty Empty
3 Empty Empty DELETE(S)
4 Empty Empty
3 Empty Empty
] Empty Empty
7 Empty Empty
E Empty Empty
9 Empty Empty
10 Empty Empty
11 Empty Empty
12 Empty Empty
13 Empty Empty
11 Empty Empty
15 Empty Empty
Conce

5. Click the [OK] button.
The selected device object of the expansion unit will be added to the navigation pane.

= |j_j Unit_Configuration
ﬁj 10_Configuration
lﬂ PWM_Configuration
Iﬂ Counter_Configuration

[ [slot1 64N (AGM1x64D2) |

4
K
4
K

Empty2
Empty3
Empty4
Empty5

6. Double-click the added object.
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5.4 Setting up Unit Control

The setting pane will be displayed in the main pane. Specify settings related to the
expansion unit.
H Slot1_gamn X -

Input Time Constant(I): |None b
641N 1/0 Mapping
Tt To assigna variable to an address, please set itfrom the "[/O mapping” tab.

Information

gl Info. )
e To remove the device object of an expansion unit that has been added, select the expansion

unit to be removed in the "Unit Management" dialog box and press the "Delete" key or click the
[Delete] button.
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5.5 Setting up the Communication Function

5.5.1 Adding a Protocol to Be Used for the LAN Port

This section explains how to add an object of the protocol to be used for the LAN port to a
project and set it up.

For example, use the following procedure to add an object of Modbus TCP to LANPort1 and set
it up.

Procedure |

1. Right-click the [LANPort1] object in the navigator pane and then select "Add Device" from
the context-sensitive menu that is displayed.

Properties...

IC |LANPort1 Add Device...
] LanPort2 7 Edit Object

Edit 10 mapping

Impoert mappings from CSV...

Export mappings to C5V...

The "Add Device" dialog box will be displayed.

[ Add Device *®

Device: LANPortl

Mame
= m Fieldbuses
=/ Ml Modbus
+ - Wil Modbus TCP Master
+ - Wil ModbusTCF Slave Device

Name:

Add Device Cancel

2. Select device "Modbus TCP Master".
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5.5 Setting up the Communication Function

[ Add Device

Device: LANPortl

Mame
= m Fieldbuses
= Mil Modbus
= Wil Modbus TCP Master
Iﬁj |Modbus TCP Master I
+ - Wil ModbusTCP Slave Device

Name: Modbus_TCP_Master

I Add Device I Cancel

3. Click the [Add Device] button.
Object [Modbus_TCP_Master] will be added to the navigator pane.

- [ [Lanport1 |
i Modbus_TCP_Master |
1] Lanport2

v
Then, add object [ModbusTCP_Slave_Device] below object [Modbus_TCP_Master].

4. Right-click the [LANPort1] object and then select "Add Device" from the context-sensitive
menu that is displayed.

Properties...

Add Device...
[7°  Edit Object

ﬂj Modbus_TCP_Master
[ Lanport2
Edit |0 mapping

Import mappings from CSY...

Export mappings to CSV..

The "Add Device" dialog box will be displayed.
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5.5 Setting up the Communication Function

[ Add Device X

Device: LANPortl

Mame
= ﬁ Fieldbuses
= - Wil Modbus
+ - Wil Modbus TCP Master
+ - Wil ModbusTCP Slave Device

Name:

Add Device Cancel

5. Select device "Modbus TCP Slave Device".

[ Add Device ®

Device: LANPortl

Mame
= ﬁ Fieldbuses
=/ Wil Modbus
= Wl Modbus TCP Master
ﬂj Modbus TCP Master
= Wil ModbusTCP Slave Device
ﬂj ModbusTCP Slave Device

Mame: |ModbusTCP_Slave Device

I Add Device I Cancel

6. Click the [Add Device] button.
The [ModbusTCP_Slave_Device] object will be added.

- [ |Lanporty |
(1) Modbus_TCP_Master
| @ ModbusTcP_Slave Device |
1] LaNPort2
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5.5 Setting up the Communication Function

7. Double-click the added object.
The setting pane will be displayed in the main pane. Specify settings related to Modbus

[] ModbusTCP_Slave_Device x -
General Configured Parameters
Watchdog 500 5| (ms
Modbus TCP Slave Device If0 O ms)
Mapping Slave port 502 =
I\Oflgjdelztuss TCP Slave Device IEC Unit D l:l
Modbus TCP Slave Device Holding registers 10 & (emw) ] writeable
Parameters
Input registers 10 H (ceQw)
Information
Status
Data Model
StartAddresses
Coils ]
Discreteinputs 0
Haolding register o

Input register o

[ Holding- andinput register data areas overlay

i Info. )
e To remove a device that has been added, select the device in the navigator pane and press the
"Delete" key.

5.5.2 Adding a Protocol to Be Used for the COM Port

This section explains how to add an object of the protocol to be used for the COM port to a
project and set it up.

For example, use the following procedure to add an object of Modbus RTU to the COM port and
set it up.

Procedure |

1. Right-click the [Device] object in the navigator pane and then select "Add Device" from the
context-sensitive menu that is displayed.
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5.5 Setting up the Communication Function

(= Properties...

Devices -~ I X
=4) sample_1 e i Add Object >
= Iﬂ] Device (AGM1CSRX16T) S Add Device...
=-12ll| Program_cConfiguration _‘T Edit Object

= . i
L Application Edit IO mapping

Impeort mappings from C5V...
Export mappings to C5V...
2 Online Config Mode...

Reset Origin Device [Device]

Simulation
The "Add Device" dialog box will be displayed.

[ Add Device x
Device: Device

Mame

= ﬁ Fieldbuses

=/ Bl Modbus
= Wil Modbus Serial Port
[l Modbus com
Name:
Add Device Cancel

2. Select device "Modbus COM".
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5.5 Setting up the Communication Function

[ Add Device X

Device: Dewvice

Mame
= m Fieldbuses
= Mil Modbus
=/ Wil Modbus Serial Port
| Modbus com

Mame: MDdbUS_COM

I Add Device I Cancel

3. Click the [Add Device] button.
Object "[Modbus_COM]" will be added to the navigator pane.

K Empty1s
@ Lanport1
@ Lanport2
[ Modbus_com |

v

Then, add object "[Modbus_Master COM_Port]" below object "[Modbus_COM]".

4. Right-click the [Modbus_COM] object in the navigator pane and then select "Add Device"
from the context-sensitive menu that is displayed.

Cut

P @<

Copy
Paste
E  Emptyls Delete
[ LanPort1

) Lanport2

|3 [Modbus_com ——p]  AddDevice..

Edit Object

m X

Properties...

L

Edit 10 mapping
Impoert mappings from CSV...

Export mappings to C5V...

The "Add Device" dialog box will be displayed.
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5.5 Setting up the Communication Function

[ Add Device X

Device: Modbus_COM

Mame
= ﬁ Fieldbuses
= - Wil Modbus
+ - Wil Modbus Serial Device
+ - Wil Modbus Serial Master

Name:

Add Device Cancel

5. Select device "Modbus Master, COM Port".

[ Add Device ®

Device:  Modbus_COM

Mame
= ﬁ Fieldbuses
= Bil Modbus
+- Wil Modbus Serial Device
=/ Wil Modbus Serial Master
I ] |Modbus Master, COM Port I

Name: |Modbus_Master_COM_Port

I Add Device I Cancel

6. Click the [Add Device] button.
The [Modbus_Master_ COM_Port] object will be added.
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5.5 Setting up the Communication Function

K Empty 15
[ LanPort1
@ Lanport2
= | [Modbus_com ]
\_'ﬂ Modbus_Master_COM_Port

v

7. Double-click the added [Modbus_Master COM_Port] object.
The setting pane will be displayed in the main pane. Specify settings related to Modbus

|| Modbus_Master_COM_Port X -
General Modbus_Master_COM_Paort [Device: Modbus_COM] ‘

ModbusGenericSerialMaster [f0 Transmission mode RTU ascn “nnnus

Mapping

ModbusGenericSerialMaster IEC Response timeout (ms)

Qb Time between frames (ms)

Status

[] Auto-restart communication

Information
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6.1 Flow of Program Creation

6.1 Flow of Program Creation

1. Creating a POU object

Create an object (POU object) for the program.

.

2. Entering program data (refer to "7.1 Programming in Ladder Diagram (LD)" through to
"6.5 Variables")

Open the POU object. Enter program data, declare variables, and perform other necessary
work.

.

3. Executing build (refer to "7.8 Build")

e Execute build and check the program.
e If there are any errors, return to "Step 2" and correct the program.

.

4. Registering for a task (refer to "7.9 Tasks")

Register the POU objects (to be executed on the GM1 controller) for a task.

gl Info. )
e GM Programmer provides support functions that can be used to create programs efficiently. For

details on support functions, refer to "7.7 Program Creation Support Functions".

e Programs consisting of functions and function blocks can be created. For details on functions
and function blocks, refer to "6.6 Function and Function Block".
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6.2 Program Creation Window

6.2 Program Creation Window

This section explains the window for creating programs in GM Programmer.

6.2.1 Main Pane

The upper section of the main pane is the declaration section where variables are declared.
The lower section of the main pane is the implementation section where program processes are
coded. The declaration section and implementation section may be called the first and second
panes, respectively.

The editing method in the implementation section differs according to the program. Refer to the
section related to each program creation.

Example: Main pane for LD programs

Tadar - x

4‘: < .::IK:A'I ¥o_FRE 5" = Gemenl
x\m o ™ Hsteert
! S
A Baxwith ENJEND
. . - AsS gt
Declaration section (first pane) + o
St
Y
T Branch
0 . W Execste
+ Hath Opesstors
+ Dther Opesators
* Function Bocks.
5 i e
Implement section (second pane)
N [l

g1 Info. )

e The selected pane can be switched between the declaration section (first pane) and the
implementation section (second pane). To switch the selected pane, from the menu bar, select
Window>Next Pane or "Previous Pane".

e You can also hide the declaration section (first pane) or the implementation section (second
pane).

To hide the declaration section, from the menu bar, select Window>Toggle First Pane.
To hide the implementation section, from the menu bar, select Window>Toggle Second Pane.

e When the cursor stays in a variable position in the implementation section, the cursor can be
moved to the declaration position of the variable by selecting Edit>Browse>Go To Definition.

e You can also declare variables of user-defined types such as structure. User-defined types
must be defined in DUT objects beforehand. For details, refer to "6.5.6 Structure, Enumeration,
Alias, and Union Data Types".

6.2.2 Declaration Editor

The declaration editor is used to declare variables.
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6.2 Program Creation Window

The display format of declarations is divided into table format and text format. The table format
and text format can be switched using the switching button on the top right of the declaration

editor.

B Table format

|=] sT_PoU x

Declaration header

;

Display format switching button

7 8 A

PROGRAM 5T_POLU

Scope Mame Address
o VAR r,r2, 3
: @ ousR Wl

# e w2

P v w3

@R bdi

Data type
REAL

INT

INT

INT
TIME_CF_DaY

Initializstion  Comment  Atibutes

v
3

e To add a new declaration, click the [« ] icon ("Insert") to add a new row. Enter a variable
name in the "Name" column. For other items, double-click each cell to set the cell in an input-
enabled state, and enter values as necessary.

e To sort variables, use the [* # ] icon ("Move up" or "Move down").

e To delete variables, use the [# ] icon ("Delete").

e \When adding a program name or program name comment, click the declaration header

section.

The "Edit Declaration Header" dialog box will be displayed.

x

Edit Declaration Header
Dedaration
PROGRAM w | IMC_PRG
Comment
Attributes... Cancel

B Text format

o As is the case with the text editor, enter variables to be declared.
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6.2 Program Creation Window

e You can use single-line comments (prefixed with //) and multiple-line comments (enclosed
with *).

e Pressing the "F2" key starts Input Assistant, which allows the user to enter variable types
and other items by selecting them. For details on Input Assistant, refer to "7.7.5 Input

Assistant Function".

g1 Info. )

e You can set the display format to be used, as below.
1. From the menu bar, select Tools>Options.
The "Options" dialog box will be displayed.

Options

CFC Editor

ﬁg Debugging

# Dedaration Editor
m Device editor

[ff] FBD, LD and TL editor
ﬂ International Settings
[ Load and Save

Fl Monitaring

§ Refactoring

SFC editor

E=} smartcoding

Text editor

General View  Print

Enable AutoCannect
(when you drop elements somewhere on the canvas, unconnected pins that are
touching each other are automatically connected if this feature is activated. This
can be helpful for quick editing, but be careful that you are not making
connections accidentally by moving elements around.)

[] Prepare values inimplementation part

Cancel

2. In the Options dialog box, select the "Declaration Editor" category.

Options

CFC Editor

Debugging
'/ | Dedaration Editor
[ Device editor

4] FBD, LD and 1L editor
@ mnternational Settings
(= Load and Save

& Monitaring

ifi Refactoring

SFC editor

[Al smartCoding

Text editor

() Textual only
(O Tabular only
(@) Switchable between textual and tabular
Default
() Always textual
(O Always tabular
(O Remember recent setting (per object)

(® Remember recent setting (globally)

Cancel

X

3. Select a desired display format.

6.2.3 Auto Declaration

If a variable that has not been declared in the declaration section is entered in the
implementation section, the "Auto Declare" dialog box will be displayed.
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6.2 Program Creation Window

If you change any necessary items and click the [OK] button, the variable will be declared in the
declaration section.

Example: When the variable name of a contact is entered as bVar0 in an LD program

Auto Declare >

Scope Name Type
VAR v|  [bvero | [pooc e

Object Initialization Address
LD_POU [Application] ~| | =] | |

Flags Comment
] comsTanT
[CreTAm
[]eERSISTENT

Corc

B Address

In the Address field, you can specify the address of input data or output data for the GM1
controller or expansion unit. In such a case, the variable assigned to the input data or output
data corresponding to the entered address is declared.

B Flag

If you select the CONSTANT, RETAIN, and PERSISTENT check boxes in the Flag section, you
can set variable attributes.

CONSTANT
Declares the variable as a constant. Enter a default value.

RETAIN

Declares the variable as a retain variable. For retain variables, values are not reset even if
warm reset is performed. For details on warm reset, refer to "9.5.1 Reset Warm, Reset Cold,

and Reset Origin".

PERSISTENT
Declares the variable as a persistent variable. To declare a persistent variable, you must also
select the RETAIN check box. For persistent variables, values are not reset even if cold reset
or warm reset is performed.For details on cold reset or warm reset, refer to "9.5.1 Reset
Warm, Reset Cold, and Reset Origin".
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6.2 Program Creation Window

g Info. )
e You can also prevent the "Auto Declare" dialog box from being displayed when a variable that
has not been declared is entered in the implementation section. From the menu bar, select

Tools>Options>SmartCoding category and clear the "Delcare unknown variables
automatically (AutoDeclare)" check box.

Options X

CFC Editor

B}y pebugging
@ Dedaration Editor []Declare unknown variables automatically (AuteDedare)
[{ Device editor
[T FBD, LD and 1L editor
@ Intemational Settings [ shaw all instance variables in input assistant
L& Load and Save [ Shaw symbals from system libraries in input assistant
B monitoring List components after typing a dot {.)
W Refactoring [ List components immediately when typin
SFC editor ? g Pnd
FF] smartCoding [ insert with namepace

Text editor

Convert keywords to uppercase automatically {AutoFormat)
Automatically list selection in cross reference view

Underline errors in the editor
Highlight symbols

Max degree of parallelism =~ 112

G

e Using the Array Wizard, you can declare an array only by entering an index and base type.
Click on the right side of the Type field and select "Array Wizard".

Type
[T ][>
Address Input Assistant...
| Array Wizard...
-
6.2.4 Toolbox

Programs can be created by dragging the programming elements displayed in the toolbox. For
programs other than ST programs, programming elements are displayed in the toolbox.

For details on how to create programs, refer to the section related to each program creation.
Example: Toolbox for LD programs

WUME-GM1RTXOP-06 6-7



6.2 Program Creation Window

ToolBox

- General
[ Network
FF Box
F Box with EN/ENO
=uak Assignment
= Jump
ket Return
i Input
1= Branch
I Execute
+ Boolean Operators
+ Math Operators
+ Other Operators
+ Function Blocks
+ Ladder Elements
+ POUs

6.2.5 Setting up the Program Input Window

You can change settings related to the text editor.

From the menu bar, select Tools>Options to open the "Options" dialog box.
In the "Options" dialog box, select the "Text editor" category and change the settings.

Theme
Options
CFC Editor
B} pebugging
# Dedaration Editor Theme  Editng Text Area Margin Monitoring
(@ pevice editor
[T FED, LD and I editor 'r;e;elt »
@ mtemational Settings Sk
& Load and Save Preview
2 Monitoring
i Refactoring = VAR GLOBAL
SFC editor A_Variable: INT:= 7:
[F smartCoding sString : STRING :=
pString : FOINTER TO STRING := ADR(sString):
bDemo : BOOL := TRUE;
out7 : BYTE = 3QB7 (* cutput byte 7 *};
END VAR
[
once
Item name Default value Settings
Theme Default Sets a color scheme theme for the text editor
Default / Dark
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6.2 Program Creation Window

Edit
Options x
CFC Editor
7@ Debugging P
% Dedaration Editor Theme {Editing; TextArea Margin  Manitoring
[ Devics editor 5
] P8O, LD and 1L editor Humber of undos o
@ mnternational Settings Folding Indent -
& Load and Save Word wrap None ®
‘_? :zth'::ig Wrap margin 05]  (0=wrap at the window boundary)
SFC editor Tab width a2 [ Keep tabs
[ smartcoding Indent width 43
Text editor AutoIndent Smart with code completion
Conel
Item name Default value | Settings
Sets the maximum number of times [Edit]-[lUndo] can be executed from the
Number of 100 menu bar
undos
Setting range: 1 to 1000 (times)
Specifies the method for defining the code structure
None:
Does not collapse code
Folding Indent Indent:
Combines all lines indented from the previous line as a unit
Explicit:
Explicitly marks a unit of code sections as a comment
Sets a rule for wrapping entered text automatically
None:
Does not collapse code
Soft:
If the number of characters entered in a single line exceeds the value
specified in “Wrap margin”, a code continuation mark (:) will be added and a
Word wra None line break will be inserted automatically. If "0" is selected in the "Wrap margin"
P drop-down list, a line break will be inserted at the right edge of the editor
window.
Hard:
If the number of characters entered in a single line exceeds the value
specified in "Wrap margin”, a line break will be inserted automatically.
However, a code continuation mark (":") will not be added. If the number of
initially entered word characters exceeds the value specified in "Wrap
margin”, a line break will not be inserted.
Specifies the number of characters per line that triggers a line feed
Wrap margin |0 P ) P a9
Setting range: 0 to 240
Specifies the number of space characters equivalent to the code to be inserted
Tab width 4 when the Tab key is pressed
Setting range: 1 to 16

WUME-GM1RTXOP-06
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Item name Default value | Settings
Keep tabs Selected Specifies whether to insert space characters or a tab character when the Tab
key is pressed
Selected: Inserts a tab character when the Tab key is pressed
Cleared: Inserts space characters when the Tab key is pressed
Inserts tab spaces with the specified width when "Auto" or "Auto coding" is
selected from the "Auto indent" drop-down list.
Indent width | 4 However, if the "Keep tabs" check box is cleared, space characters will be
inserted.
Setting range: 1 to 16
Specifies the behavior to be performed when auto indentation is performed
None:
Does not insert indentation automatically
Block:
. Inserts indentation with the same width as that of the previous line at the time
Smart with of line feed
Auto Indent code
completion Auto:
Inserts indentation automatically for lines following a line containing keywords
(such as VAR) according to the setting of "Indent width"
Smart with code completion:
Inserts applicable keywords such as "END_IF" and "END_VAR" automatically,
in addition to the behavior performed by "Auto"
Text Area
Options *x
CFC Editor
-_@ Debugging =
% Dedlaration Editor Theme Editing : Text Area ; Margin Monitoring
e Pkt aentine
@ mntemational Settings [ Matching brackets
[ Load and Save [JEnd of line markers
Jd Moritarin irap quide
il ’:efatutnriig Dlurep gud
SFC editor
5 smartcoding
Text editor
Font (click onta the sample to edit):
AaBbCcXxYyZz
Conce!
Item name D Settings
value
Hiahliaht current line Selected Highlights the line selected by the cursor
gnig Selected / Cleared
Highlights the corresponding bracket when the cursor is positioned at
Matching brackets Selected a bracket within code
Selected / Cleared
. Indicates the end of a line as a small dash mark (".") with the color
End of line markers Cleared specified for the theme

6-10

WUME-GM1RTXOP-06




6.2 Program Creation Window

Default .
Item name value Settings
Selected / Cleared
Displays a guide as the vertical line specified for the theme, in the
column used as the base of wrapping.
Wrap guide Cleared If any value other than "0" is specified in "Wrap margin", a guide will
be displayed.
Selected / Cleared
Font - Displays a font dialog box for setting fonts.
Margin
Options 'Y
CFC Editor
5y Debugging =
# Dedaration Editor Theme Editing Text Area ;M Monitoring
(@ pevice editor )
[ Fe, LD and 1L editor ELne numbering Mouse Actions
@ mternational Settings [ Highlight current line Click Toggle fold ~
[ Load and Save [41 show bracket scope Shift-click | Select fold -
2 monitoring h
i Refactoring ctrl-Click  Toggle fold fully -
SFC editor Alt-Click  |None ~
Fl SmartCoding
Text editor
Fopt (click onto the sample to edit):
ARBbCcXxYyZz
Corcel
Default .
Item name ET Settings
Line numbering Selected Displays _Ime numbers_ in the \_/arlable declaration section and
program implementation section
Selected: Displays line numbers
Cleared: Does not display line numbers
Highlights the line selected by the cursor by changing the color of the
line number.
Highlight current line Selected If the "Line numbering" check box is cleared, the current line will not
be highlighted.
Selected: Highlights the current line by changing the color of the line
number
Cleared: Does not change the color of the line number
Displays a scope in the space on the left side of the line number to
indicate the beginning to the end of a keyword (such as "IF" to
Show bracket scope Selected "END_IF")
Selected: Displays a scope
Cleared: Does not display a scope
Assigns a mouse action to be performed when "+" or "-" in a space is
clicked
Mouse Actions - None: Assigns no mouse action
Select fold: Selects all lines within the area enclosed in brackets
Toggle fold: Expands or folds the area enclosed in brackets
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CFC Editor

-_@ Debugging

% Dedaration Editor
ﬂi Device editor

[] FBO, LD and 1L editor
@ Intemational Settings
& Load and Save

J& Monitaring

i Refactoring

SFC editor

5 smartcoding

Text editor

Enable inline monitoring

Number of displayed digits

String length

Manitoringsample

Default .
Item name value Settings
Toggle fold fully: Expands or folds all nested areas when areas are
nested
Font - Displays a "Font" dialog box for setting fonts
Monitoring
Options *x

314 pigits

103 characters

Flow control sample

AaBbCOXYyZz AaBbCONYyZz
Conce!
Item name Dl Settings
value
Displays a monitoring field in the program implementation section in
o o online mode

Enable inline monitoring Selected Selected: Displays a monitoring field

Cleared: Does not display a monitoring field

Sets the number of digits after the decimal point that are displayed in
Number of displayed digits | 3 the monitoring field

Setting range: 1 to 20

Sets the maximum length of string variables in the monitoring field
String length 10 ] g 9 9

Setting range: 1 to 80

6.2.6 Window Operations for the Program Input Window

You can perform window operations such as increasing the display size in the program input

window.

The window operation icons are displayed in the bottom right corner of the window.

6-12
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TON_0

xzﬂim 5:;_5 Q VEZD
T TweE)

R +|Q 100% &R

M @ @) (4) (%)
Number | Item Description
(1) Normal mode This mode allows the user to select a component by clicking it.
?) Move mode This mode allows the user to moves the window by clicking in the

window and then dragging the mouse.

3) Enlarged view tool Clicking the icon opens the enlarged view tool window.

The display at the cursor position is enlarged in the window.

(4)

Current display size

This section indicates the current display size of the program input
window

®)

Change display size

This icon is used to change the display size.
Clicking the icon displays a menu. Select a desired size.

400%
200%
150%
v | 100%
50%
25%

Selecting ™ displays the "Enlarge" dialog box where you can enter a
magnification rate.

WUME-GM1RTXOP-06
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6.3 Creating a Program Object (POU Object)

6.3 Creating a Program Object (POU Object)

B Creating programs

Programs are created within POU objects. A single POU object allows the use of only one
program. If you want to use different programs within a project, you must add POU objects.

B Adding POU objects

To add POU objects, right-click the [Application] object in the navigator pane and then select

Add Object>POU from the context-sensitive menu that is displayed.

For details, refer to "4.7.1 Adding Objects".

Paste

Add Object

Add Folder...

)

Lagin

Delete application from device

&l Cam table...

@ CMC program...
.ﬁ CMNC settings...

¢ DUT.
External File...

ﬂ Global Variable List...
=2 |nterface..

Persistent Vanables...

] POU..

&  POU for implicit checks...
& Trace.
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6.4 Types of Programming Language

6.4 Types of Programming Language

GM Programmer supports five programming languages that comply with IEC 61131-3, the
international standard for PLC programming languages.

i Info. )
e Continuous Function Chart (CFC) and Page-Oriented CFC are not included in the five

programming languages compliant with IEC 61131-3. However, the third edition of IEC 61131-3
defines them as object-oriented programming languages.

B Ladder Diagram program (LD program)

Ladder Diagram is a graphical programming language used to create a program by arranging
ladder logic elements such as contacts and coils on a network (circuit). It also allows the use of
functions and function blocks with various functions.

1om
x2 708 ‘
o " @ )
Th5s—er m}»,wm..m

B  Structured Text program (ST program)

Structured Text is a programming language that creates expressions, conditional statements,
and other program elements in text format. It is based on the Pascal programming language
and suitable for numerical calculation, data processing, and processing such as conditional
branch and repetitive processing.

xl = 11 + 1;

x2 =12 + 2;

%3 = 13 - 1;

ADD 3 (x1,x2,x3);

CASE xl1 OF
1: x2
2: %2
3: %2

[

(L)

44;

66,

7;

| ELSE =x2 :
10| END_CASE
11| IF (%2 = €¢€) THEN
12 %3 = 88;

13 ELSIF (x2 = 77) THEN

14 ®3 1= 99;
15| END_IF

16 bl 8= b2;

B Sequential Function Chart program (SFC program)

Sequential Function Chart is a graphical programming language used to create a program by
arranging steps, transitions, actions, and other elements sequentially from top to bottom. It is
suitable for processing that describes state transitions.

WUME-GM1RTXOP-06 6-15



6.4 Types of Programming Language

Init

%:TRUE

Stepl

N

Trans0
Init

B Function Block Diagram program (FBD program)

Function Block Diagram is a graphical programming language used to create a program by
arranging functions and function blocks on a network (circuit). Unlike Ladder Diagram
programs, contacts, coils and other ladder logic elements cannot be arranged in Function Block
Diagram programs.

In addition to the five programming languages compliant with IEC 61131-3, Continuous
Function Chart (CFC) and Page-Oriented CFC can also be used.

B Instruction List program (IL program)

Instruction List is a programming language that creates assembler-like instructions sequentially
in text format. This language is suitable when you want to perform high-speed processing,
restrict the memory usage, and perform other similar operations.

1 LD ivVar
ADD 3
ST iResult
LD bVarl
JMPC markl

2
markl:
LD bVar2
s bVar3

In addition to the five programming languages compliant with IEC 61131-3, Continuous
Function Chart (CFC) and Page-Oriented CFC can also be used.
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B Continuous Function Chart (CFC) and Page-Oriented CFC programs

Continuous Function Chart (CFC) and Page-Oriented CFC are graphical programming
languages used to create a program by arranging function blocks and other elements on the
screen. Elements can be freely arranged on the screen and the order of execution can be
specified.

CFC allows the user to create a program on a single screen, while Page-Oriented CFC allows
the user to create a program while switching the screen called a page.

<CFC program>
TON_O 3
[ X0 } IN o E -TF a
T#os PT ET CumenfTime  '—

AND
X1
X2 o
OR "

X3

<Page-Oriented CFC program>
Wc,zgm:;?m §
o=t s -
: er |G|
B | o] .
iy S— | oy
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6.5 Variables

Variables are declared in the main pane of POU objects for programs.

6.5.1 Standard Data Types

GM Programmer allows the following data types to be used as standard data types.

Type Data type Range Size (in bits)
Truth BOOL TRUE (1) and FALSE (0) 8
Integer BYTE 0 to 255 8
Integer WORD 0 to 65535 16
Integer DWORD 0 to 4,294,967,295 32
Integer LWORD 0 to 264-1 64
Integer SINT -128 to 127 8
Integer USINT 0 to 255 8
Integer INT -32,768 to 32,767 16
Integer UINT 0 to 65535 16
Integer DINT -2,147,483,648 to 2,147,483,647 32
Integer UDINT 0 to 4,294,967,295 32
Integer LINT 263 {5 263_1 64
Integer ULINT 0 to 264-1 64
Floating-point | pea -3.4028236+38 to 3.402823e+38 32
number
Floating-point -1.7976931348623158 e +308 to
LREAL 64
number 1.7976931348623158e+308
(Number of
Character STRING characters + 1)
string %8
(Number of
Ch_aractel’ WSTRING characters + 1)
string x 16
Time TIME 0 to 4,294,967,295 32
Time LTIME 0 to 213503d23h34m33s709ms551us615ns 64
0 (00:00:00:000) t
Time TIME_OF_DAY(TOD) ( o 32
4294967295 (11:59:59 PM:999)
0 (1970-01-01) to
Date DATE 32
4294967295 (2106-02-07)
0 (1970-01-01,00:00:00) t
Date and time | DATE_AND_TIME(DT) ( )to 32

4294967295 (2106-02-07,06:28:15)
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6.5 Variables

&1 Info. )
e You can also use user-defined data types such as structure, enumeration, alias, and union. For
details, refer to "6.5.6 Structure, Enumeration, Alias, and Union Data Types".

6.5.2 STRING type

The STRING type data can be used by enclosing the data with single quotation marks.
Usable characters are half-width English letters (a to z and A to Z), Arabic numerals (0 to 9),
symbols, and space characters in the ASCII code.

Possible to set the memory size when declaring variables.

Declaration example of a 35-letter character string:

str: STRING(35):= 'This is a String';

gl Info. )

e In principle, there are no restrictions on the length of a character string. However, when using
character string functions described in Section 3.9 of Instruction Edition, only the length of 1 to
255 characters are processed.

Any characters exceeding 255 characters will be truncated from the right.

6.5.3 WSTRING type

The WSTRING type data can be used by enclosing the data with double quotation marks.
Usable characters are Unicode characters.

Typical example: ASCII characters, hiragana characters, katakana characters, kanji characters,
symbols, ancient characters, Korean characters, etc.

Some of them may not be used correctly.

Possible to set the memory size when declaring variables.
Declaration example of a 35-letter character string:
wstr : WSTRING(35):= "This is a WString";

6.5.4 Array

GM Programmer allows the use of arrays.
Using arrays enables multiple data items to be used as a single variable.
This feature is useful when variables of the same type are handled collectively.

WUME-GM1RTXOP-06 6-19
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Example: When one-dimensional array a1 with eight INT type data items is declared

and used in an ST program

1 ST_POU =

FROGRAM ST_POU

VAR
ﬂ: AFRAY [0..7] OF INT;
i: INT:

ETD_V“

iz i

POR 1 TO D
al[i] == 4&;

EXD_FOR;

g1 Info. )

e Whether indexes are within the declared range can be automatically checked when variables in
an array are accessed. Use a POU for implicit checks that checks boundaries. For details, refer

to "10.7 POU for implicit checks".

e Using the array wizard for auto declaration enables array variables to be declared only by
entering index and base types. For details, refer to "6.2.3 Auto Declaration".

6.5.5 Subrange Types

GM Programmer allows the use of subrange types. Subrange types allow the user to specify

the range of values for standard data types.

The following is a declaration example of subrange type variables in character string format.
If an attempt is made to substitute an out-of-range value for a variable, an error will be

displayed during build.

21 sT_POU x
1 PROGRAM ST POU

= 2 VAR

i : INT (-255..255); =—=3 |NT type value within the range between -255 and 255

ui : USINT (0..100); ——=—3 JSINT type value within the range between 0 and 255

END_VAR

2 ul

1 i == 300;
) w - == P> Out-of-range error

Subrange types can also be declared in table format.

5] sT_POU x
v

PROGRAM ST_POU

) Scope Name Address
1 @ VAR i INT (-255..255)
2 $ VAR ui USINT (0..100)

g1 Info. )

Comment  Attributes

e \Whether values are within the declared range can be automatically checked when subrange
type variables of the DINT, UDINT, LINT, or ULINT data type are accessed. Use a POU for
implicit checks that checks ranges. For details, refer to "10.7 POU for implicit checks".
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6.5.6 Structure, Enumeration, Alias, and Union Data Types

User-defined structure, enumeration, alias, and union data types can be declared using DUT

objects.

When using these data types, add DUT objects to the project.

Procedure

]

1. Right-click the [Application] object in the navigator pane and then select Add Object>DUT
from the context-sensitive menu that is displayed.

Devices

> o X

=3 Sampile_1
= [{ Device (AGM1CSRX16T)

| A

Cam table...
CNC program...

Paste -
= @1] Program_Configuration CNEsetings=
- [ |Application [t Add Object v | DUT...
@ oL ) Add Folder... External File...
tﬁ Login Global Variable List...

Delete application from device

The "Add DUT" dialog box will be displayed.
The name in the "Name" field will be used as the name when the data unit type is accessed

by programs.

Add DUT

%

Create a new data unit type

Name

Type
(®) Structure
[] Extends

(C) Enumeration
() Alias

Base type

() Union

Add

Cancel

ABEA L eESPee

Interface...

Persistent Variables...
POUL.

POU for implicit checks...

Trace...

2. Select a data type to be defined, enter the necessary information, and then click the [Add]

button.

A DUT object for defining the selected data type will be added to the navigator pane.

WUME-GM1RTXOP-06
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Example: Adding a structure data type

Devices * 3 X
= Sample_1 |~
=[] Device (AGM1CSRX16T)
= @1] Program_Configuration

=} Application
¢ DUT (STRUCT)
@ GVL

m Library Manager

3. Select an object to be added and enter definitions in the main pane.
How to define and use each data type is described below.

Structure
The following is an example of declaring structures struct1 and strcut2. struct2 is an extended
structure of struct1.

To extend a structure before declaration, select the "Extends" check box in "Step 2" and enter
an extension declaration.

Add DUT x

i

Create a new data unit type

Name
|sh’utt2 |

Type
(@) Structure
I Extends  |structl I

(_) Enumeration

() Alias
Base type =
(_) Union
@¢ structl X 2 struct2 x
TYPE structl : 1 TYPE struct2 EXTENDS structl :
=] Z STRUCT =] 2 STRUCT
3 memberl : INT; : member3 : BOOL;
4 member2 : INT: 4 member4d : BOOL;
s| END_STRUCT s| END_STRUCT
END_TYPE € END_TYPE

The variable declared as a variable for structure struct2 can access the members of struct1
and struct2.
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Example: An ST program that accesses members of structure struct2
5] ST_POU x| g structl g struct2
1 PROGRAM ST_POU
8 2 VAR
3 C s struct2;
4 END_VAR

;
3

e The BIT data type can be used as members of a structure. TRUE (1) or FALSE (0) can be
used as a value. The size of the BIT data type is one bit.
Enumeration

The following are a declaration that defines enumeration enum1 and an example of an ST
program that accesses members of enum1.

"0" and "3" are substituted for variables iVar0 and iVar1, respectively.

¢ enuml X E] ST_POU X
PROGRAM ST_POU
= =] 2 VAR
3 TYPE enuml : 3 il: INT:
8 4 ( 4 i2: INT;
5 enum_memberld := 0, 5 END VAR

enum_memberl, €
enum member2,
enum_member3

| ):

10 END TYPE

11 -

il

i2

enuml.enum member);
enuml.enum member3;

o

Alias

An alias can be used to assign a user-defined name as the name of a data type. Declare a
variable by using an alias defined in the declaration section.

The following are an alias declaration that defines alias "alias1" for LINT and an example of a
declaration section that declares variable iVar0O of the alias1 data type.

Variable iVar0Q declared as the alias1 data type is handled as a variable for the LINT data type.

@2 alias1 X 5] ST_POU X
1 TYPE aliasl : LINT; END TYPE 1 PROGRAM ST_POU
- =] 2 VAR
il: aliasl;

4 END_VAR
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Union

The following are a union declaration that defines union "union1" and an example of an ST
program that accesses members of union1.

@¢ unionl X
TYPE unionl :
=] 2 UNION
3 memberl : BOOL;
4 member2 : BOOL;
5 member3 : BOOL;
€ memberd : BOOL;
7 END_UNION
: END_TYPE

[£] sT_pou x
1 PROGRAM ST_POU
=] 2 VAR
3 u : unionl;
4 bl : BOOL;
5 b2 : BOOL:
END_VAR

1 bl := u.memberl;
2 b2 := u.member3;

6.5.7 Constants

GM Programmer allows the use of constants.
Constants are declared according to the following syntax.

VAR CONSTANT
Constant name:Type:=Default value;
END_VAR
Type Constant type Description
BOOL BOOL TRUE (1), FALSE (0)
Binary, octal, decimal, and hexadecimal numbers
| Types that can be used | For numbers other than decimal numbers, integer constants are
nteger ’
as numerical values entered after number base and #.
Examples: 14, 2#0101, 8#27, 16#34AB
i Decimal
Decimals and REAL / LREAL ecimals and exponents
exponents Examples: 1.4, 2.34e+008
32-bit time constants compliant with IEC 61131-3
Time TIME Syntax: t#, T#, time#, TIME#
Examples: T#12ms, T#12h32m24s
64-bit time constants
In addition to TIME constants, the following units can be used.
Mi :
Time LTIME icrosecond: m
Nanosecond: ns
Syntax: LTIME#
Example: LTIME#123m456ns
Time
Time TIME_OF_DAY Syntax: tod#, TOD#, time_of_day#, TIME_OF_DAY#
Example: tod#12:24:20.123
Date DATE Date
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Type Constant type Description
Syntax: d#, D#, date#, DATE#
Example: d#2018-01-01

Date and time
Date and time | DATE_AND_TIME Syntax: dt#, DT#, date_and_time#, DATE_AND_TIME#
Example: dt#2018-01-01-07:04:13

Enclosed with single quotation marks

STRING
Example: 'Hello World’

Character
string WSTRING Enclosed with double quotation marks
Example : "Hello World"

6.5.8 Object for Global Variable Declaration

GM Programmer allows the use of global variables that can be used within the entire project.

B  Global variable list

This is an object for declaring global variables.

Variables declared in the global variable list can be accessed by using "object-name.global-
variable-name" in the global variable list.

Example: When variables in global variable list "Object GVL" are accessed by an ST
program

W 6L x £] ST_POU X
B 1 VAR GLOBAL 11 = GVL.XL;
KL : INT: 2| i2 := GVL.X2;
X2 : INT;
END_VAR;

For details, refer to "6.5.9 Global Variables".

B Persistent variable list

This is an object for declaring global variables that are persistent variables.
From "Add Object", select "Persistent Variables".
For details, refer to "6.5.10 Persistent Variables".

6.5.9 Global Variables

GM Programmer allows the use of global variables that can be used with all projects.
Global variables are declared within the global variable list (GVL) object.
This section explains how to declare global variables and access the declared variables.

Procedure |

1. Double-click the GVL object in the navigator pane.
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Devices ~ o X
=i Sample st 11 -
=[] Device (AGM1CSEC1ET/F)
= Ell] Program_Configuration

= -1} Application
@ o
m Library Manager
The GVL window will be displayed in the main pane.

@ o x
VAR_GLOBAL
END_VAR;

2. Declare variables in the global variable list (GVL).

Example: Declaring global variable g_iVar0 of INT data type

@ o x
B VAR_GLOBAL
2 XL : INT;
END_VAR:

100 |&

The declared variable can be accessed from the program by using "name.variable name".

Example: Substituting value "5" for global variable g_iVar0

@ o [5) sT_Pou x
PROGRAM ST_EOU_L
VAR
END_VAR

GVL.X1 := H

oM,

100 (@&

6-26
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gl Info. )
e Variables declared before the build process can be imported and exported in XML format.
Right-click the object in the global variable list and then select "Properties" from the context-
sensitive menu that is displayed. The "Properties" dialog box will be displayed. Open the "Link

To File" tab window, select either the check box for import or the check box for export, and
enter the path to the file to be imported or exported in the File name field.

Properties - GVL [Device: Program_Configuration: Application) >

Common :Link ToFile® Build  Access Control

File name

() Import befare compile

(®) Export before compile

oK Cancel Apply

6.5.10 Persistent Variables

GM Programmer allows the use of global variables that are persistent variables which hold
values without initializing them at the time of reset.

Persistent variables that can be used as global variables are declared within the persistent
variable list object.

Only one persistent variable list object can be registered.
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Procedure |

1. Right-click the [Application] object in the navigator pane and then select Add
Object>Persistent Variable from the context-sensitive menu that is displayed.

Cam table...
CNC program...
CNC settings...
|Devices >~ B X DUT...
=3 Sample 1 - External File...

=[] Device (AGM1CSRX16T) Global Variable List...

ABEBHHSH LB

= Eﬂ Program_Configuration — Interface...
= I"J Application .I ’ i Add Object b Persistent Variables...
@ G ) AddFolder.. POU..
m Library Manager g} Login POU for implicit checks...
Trace..

Delete application from device

The "Add Persistent Variable" dialog box will be displayed.

Add Persistent Variables X
Create anew global variable list

Name

2. Enter a name for the persistent variable list and click the [Add] button.
A "Persistent variable list" object will be added to the navigator pane.
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Example: Persistent variable list object with name "PersistentVars"

Devices -+ 0 X
=3 Sampe_1 | A
=[] Device (AGMICSRX1ET)
= @[I Program_Configuration

=1L} Application
@ o
m] Library Manager
lF] Mc_PrRG (PRG)
ST_POU (PRG)
e @ Task Configuration
=2 1.Motion
=-g& MotionTask
] MC_PRG
& pou
) 2.User
) 3.System
&8 Trace
IT PersistentVars I
+- [ RTEX_Master
=& SoftMotion General Axis Pacl

3. Declare variables in the persistent variable list.

Example: Declaring global variable g_iVar0 that is a persistent variable of INT
type

fr] mc_prac @ PersistentVars x -
'
=] 2 VAR _GLOBAL PERSISTENT BETAIN
3 g _iVard : INT: i
4
END_VAR
100 (&R
The declared variable can be accessed from the program by using "name.variable name".
Example: Substituting value "6" for global variable g_iVar0 that is a persistent
variable
@ Persistentvars @ ST_POU2 x -
1 FUNCTION _BLOCK ST_POU2 ~
2 VAR
: END VAR 100 | v 8
1 PersistentVars.g_iVarQ := &7 -
100 |
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g Info. )
e Persistent variables used as local variables can be declared (as VAR PERSISTENT RETAIN)
in the declaration section for each POU object.

e If you update the variable registered in the persistent variable, the retained data of the
persistent variable will be cleared at the time of download, so perform the "14.4.5 Saving and
restoring persistent variables"operation.

e Instance paths of persistent variables declared in each POU object can be added to the
persistent variable list.

With the persistent variable list declaration section selected, from the menu bar, select
Declare>Add All Instance Paths.

@ Persistentvars X

o .

VAR _GLOBAL PERSISTENT RETAIN

6.5.11 Short Form Function

Using the short form function in the declaration section in character string format enables
variables to be declared by entering fewer characters.

B Example: Declaring Boolean variables bVar0 and bVar1 with the short form
function

Procedure |

1. Enter variables bVar0 and bVar1, and press the <Ctrl> key + <Enter> key simultaneously.
"bVar0, bVar1:BOOL;" will be entered automatically.

[5] sT_POU x

-
PROGRAM ST_POU
08

byazg bvarl
END VAR

|
100 |&R

¢ <Ctrl> key+<Enter> key

[5] sT_POU x
PROGRAM ST_POU
8  zl war

&[]

bVar0, bVarl: BOOL;
END VAR

100 |@&R

&

The table below shows examples of input using the short form function.
Strings entered following a semicolon (;) are treated as comments.
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6.5 Variables

Input in short form

Result after the <Ctrl> key + <Enter> key are pressed
simultaneously

bVar0 bVar0:BOOL;
iVarO iVar1 | 6 iVar0, iVar1: INT := 6;
strVar S 8 strVar: STRING(8)

wVar w; wVar comment

wVar: WORD; // wVar comment

WUME-GM1RTXOP-06
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6.6 Function and Function Block

Functions and function blocks can be invoked from programs. Functions and function blocks
can be created with POU objects.

The differences between functions and function blocks are as below.

Function (FUN)

Functions can be used without being declared in the declaration section.
Only one output is generated. However, additional outputs can be defined.
Output variable and internal variable values are not saved.

Function block (FB)

Function blocks can be used by declaring instances in the declaration section.
Multiple outputs can be generated.
Output variable and internal variable values are saved.

Object-oriented definitions can be made by using EXTENDS (inheritance), IMPLEMENTS
(interface implementation), or access qualifiers.

6.6.1 Function

A function generates one output in response to one or more inputs. Functions can be used
without declaring variables.

For example, use the following procedure to create and invoke function "ADD_SUB", which
uses three INT type arguments as inputs, calculates (first argument) + (second argument) -
(third argument), and output the result.

Procedure |

1. Right-click the [Application] object in the navigator pane and then select Add Object>POU
from the context-sensitive menu that is displayed.

@ Cam table...
6 CMNC program...
@ CNC settings...
|E 2 — “#¢  DUT.
=) Sampie 1 =[P . External File...
= [ pevice (AGM1CSRX15T) - @ Global Variable List...
= @1] Program_Configuration e =0 Interface...
- [ Application - [:] Add Object » ]@ POU.. |
% GVL ) Add Folder... &) POU forimplicit checks...
Library Manager i
@8 Login & Trace.
Delete application from device

The "Add POU" dialog box will be displayed.
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Add POU

Name

@ Create a new POU (Program Organization Unit)

[Pou

Type
(® program
() Function block
Extends

Implements

Accessspedfier

Method implementation language
Ladder Logic Diagram (D)

O Function

Return type

Implementation language
Continuous Function Chart (CFC)

Add

Cancel

2. Select the "Function" check box, enter appropriate values in the Name and Return type
fields, and select an appropriate programming language from the Implementation Language

drop-down list.

In the Name field, specify a function name. In the Return type field, select a return value to
be output when the function is executed. From the Implementation Language drop-down
list, select a programming language that is used to code function processing.

Add POU

Name

@ Create a new POU (Program Organization Unit)

*

I ADD_SUB

Type
() Program
() Function block
Extends

Implements

Accessspecifier

Method implementation language
Ladder Logic Diagram (LD}

(®) Function

Betum e

Implementation language
Structured Text (ST)

Cancel

3. Click the [Add] button.

A POU object of the function will be added.

WUME-GM1RTXOP-06
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The POU object is displayed as "function-name (FUN)" in the navigator pane.

Devices * o X
=5 Sample_1 |~
=[] Device (AGM1CSRX18T)
= @1] Program_Configuration

=} Application

@ o

i) Library Manager
=] |ADD_suUB (FUN)
HH MC_PRG (PRG)

4. Enter function processing.
Open the POU object of the function and create a function.
In "VAR_INPUT", declare input variables for the function.
Substitute function output for the variable of the function name.

5] ADD_SUB X -
FUNCTION ADD_SUB : INT E
=] VAR_INPUT
il :  INT: a
i2 : INT;
i3 :  INT:
END_VAR
VAR
END_VAR
100 (@
=
1 ADD_SUB := il + 12 - 13;

This completes the function creation procedure.
Next, the procedure for invoking the created function is explained below.

5. Open the POU object from which the function is to be invoked, and invoke the function.

The function can be invoked by using its name. To invoke the function, there is no need to
declare variables.

Example: Invoking the function from LD program

[ Lo_pou x [[5] aoD_sus w || ToolBox >~ 0 x
1| PROGRAM LD_EOU = General
=] 2 VAR B [ Network
XL : INT; e
iism iﬁ IF Box with EN/ENO
END_VAR - Assignment
-+ Jump
it Return
4 Input
T Branch
T Execute
= 0 & + Boolean Operators
! + Math Operators
+ Other Operators
+ Function Blocks
Jop_som + Ladder Elements
X1 —il - L e
o—lis <
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Example: Invoking the function from ST program

5] ADD_SUB =] ST_POU x
PROGRAM ST_POU
VAR
X1 NT;
%2 B
result : INT
END_VAR

o,

100 @&

‘ result := ADD_SUB(XL,X2,10):

gl Info. )
e Additional outputs can be defined for the function. Declare an additional output as variable
"VAR_OUTPUT" in the declaration section of the POU object that defines the function.

Example: Definition of function "ADD_SUB" to which variable iOut that outputs
the sum of three input variables is added

5] ADD_SUB X
8 VAR_INPUT "
i1 :  INT;
i2 @ INT;
i3 : I
END_VAR
VAR_OUTPUT

END_VAR
10 VAR
END_VAR

100 |@v
ADD_SUB
ol

il + 12 - i3;
il + i2 + 13;

Invoking function "ADD_SUB" from LD program

E] ADD_SUB HF] LD_POU X
PROGRAM LD_POU
VAR

x1

o,

4 x2 :
result :

EEEE

result2 :
END_VAR

100 @&

ADD_SUB
x1 —i1

x2 —i2 ol —result2
10 —i3

Invoking function "ADD_SUB" from ST program

E] ADD_SUB E] ST_POU Xx
PROGRAM ST_POU
VAR

E
o

result :
X3 : INT;
END_VAR

i

100 @&

result := ADD_SUB(X1,X2,10,0l => X3);
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6.6.2 Function Block

A function block generates one or more outputs in response to one or more inputs. To use
function blocks, variables (instances) must be declared.

For example, use the following procedure to create function block "FB_ADD", which uses three
INT type variables as inputs and outputs the sum of three arguments, and to invoke an
instance.

Procedure ]

1. Right-click the [Application] object in the navigator pane and then select Add Object>POU
from the context-sensitive menu that is displayed.

|Devices > 3 X

=5 Sample 1 > A
=[] Device (AGM1CSRX16T)
= @1] Program_Configuration
= I.':}|Applicaﬁnn I_
@ cvL

m Library Manager

Paste

[i] Add Object

Cam table...

CNC program...

CNC settings...

DUT...

External File...

Global Variable List...

Interface...

POU.. |

) Add Folder...

)

Legin

Delete application from device

POU far implicit checks...

AEBEllEE$BG®

Trace...

The "Add POU" dialog box will be displayed.

Add POU
@ Create a new POU (Program Organization Unit)

Name

X

[pou

Type
(®) Program
() Function block
Extends

Implements

Acrcessspedfier

Method implementation language
Ladder Logic Diagram (LD)

O Function

Return type

Implementation language
Continuous Function Chart (CFC)

2. Select the "Function block" check box, enter a name in the Name field, and select a
programming language from the Implementation Language drop-down list.

In the Name field, specify a function block name. In the Implementation Language drop-
down list, select a programming language that is used to code function block processing.
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Add POU X

@ Create a new POU (Program Organization Unit)

Name
FB_ADD I

Type
(O program
(®) Function block

[CJExtends
[ implements
[] Final [] Abstract

Accessspedfier

Method implementation language
Structured Text (5T)

O Function

Return type INT

Structured Text (ST)

Implementation language |
~

Add Cancel

3. Click the [Add] button.
A POU object of the function block will be added.
The POU object is displayed as "FB_ADD (FB)" in the navigator pane.

Devices * 3 X

= Sample_I i)
=[] Device (AGM1CSRX16T)
= @1] Program_Configuration

=1} Application
@ cv
m Library Manager
£] ADD_SUB (FUN
HH LD_POU (PRG)
= @ Task Configuration

4. Enter function block processing.
Open the POU object of the function block and create a function block.
In "VAR_INPUT", declare input variables to the function block.
In "VAR_OUTPUT", declare output variables from the function block.

5] FB_ADD X -
FUNCTION_BLOCK FB_ADD a [g
VAR_INPUT
il INT; D
2 : I
i3 : INT;

END_VAR

B 7 VAR OUTPUT
8 ol : INT;

END_VAR

VAR

END_VAR
- 100 @ v

=
ol := il + i2 + i3;

I
This completes the function block creation procedure.
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Next, the procedure for invoking the created function block is explained below.

5. Open the POU object from which the function block is to be invoked, and declare an
instance of the function block in the declaration section.

Declare an instance that is a copy of the function block.
Declare an instance name in the form of "instance-name: function-block-name" as shown

below.
5] FB_ADD 5] ST_POU x -
;?m ST_POU
o
Tesult :  INT;
END_VAR

6. Invoke the instance of the function block.

Invoking the instance of the function block executes the processing defined with the
function block. Input variables and output variables can be accessed by specifying
"instance.variable-name".

Example: Invoking the instance from LD program

[E]_FB_ADD f¥] o_Pou x ~  ToolBox > 3 X
| PROGRAM LD_POU = E—=A
g oz var B [ Network
3| FB inst : F3_ADD; F Box
f - ‘i:;ult ¢ INT: 4IF Boxwith ENJENO
a -wn Assignment
+ Jump
4nir Return
4 Input
T Branch
5 8| potennoperstors
=
1 # Math Operators.
+ Other Operators
FB_inst + Function Blocks
N .1;«3_;“).) . % Ladder Elements
s o |
0 = - POUs
jg—iz MC_PRG
ADD_SUB
! FB_ADD
ST_POU

Example: Invoking the instance from ST program

5] FB_ADD 5] ST_POU x
PROGRAM ST_POU
8 2z VAR
FB_inst : FB_ADD;
result : INT;
END_VAR

100 |®

=w

2 §}<—Substitute values for input variables

m_inst () : <———— Execute instance
result = E‘Bilnsc.:l;ﬁ_ . . .
Substitute output variable for local variable

FB_inst.il
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7.1 Programming in Ladder Diagram (LD)

7.1 Programming in Ladder Diagram (LD)

This section explains how to create programs (LD programs) in Ladder Diagram compliant with
IEC 61131-3, the international standard for PLC programming languages.

To create LD programs, POU objects for LD programs are required. Set the object setup
language to Ladder Diagram (LD).

7.1.1 Inserting Contacts, Coils, and Function Blocks

This section explains how to create an LD program that consists of the normally open contact,
coil, and function block TON shown below.

i mc_rre x -
s : \;;“smm MC_ERG
3 bVar0: BOOL; D

bCoil0: BOOL;

TON_0: TON; 1 1

O T ens Declaration section
END_VAR

100 | &

bVaro bCoild

TON_0
TON

n T

[ N ﬁ Q il

T#5s —PT ET [~ CurrentTime

Implement section

R Q] [ 100 % @
>

Procedure |

1. In Toolbox, select Ladder elements>Contact and drag the mouse until "Start here" is
displayed in the main pane.

"Start here" will be displayed in the implementation section.
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7.1 Programming in Ladder Diagram (LD)

e - Jump

Rl
<wer Return
S he] 71
I Branch
W Bxeaute
+ Boolean Operators
+ Math Operators
+ Other Operators
* Function Blocks
= lLadder Elements
[ Network
—
4% Negated contact
¥ Parallel contact
u# Parallel negated contact
<3 Coil
4= Set coil
o0 Reset coil
& ToN

When you drag the mouse until the position of "Start here" is reached, the display of "Start
here" turns green.

BT

When you stop dragging the mouse at the position of "Start here", a normally open contact
will be placed in the network (circuit).

| 333

i Info. )
e You can also insert a normally open contact in the network (circuit) using the following

procedure:

 Right-click in the network (circuit) and select "Insert Contact" from the context-sensitive
menu that is displayed.

e Click the ** icon on the toolbar.
* From the menu bar, select FBD/LD/IL>Insert Contact.
» Press the <Ctrl> key + <k> key simultaneously.

2. Select "???" of the normally open contact and enter variable bVar0, and then press the
<Enter> key.

The "Auto Declare" dialog box will be displayed.

Auto Declare X

Scope Name Type
VAR | [bvaro | [pooL N

Object Initialization Address
MC_FRG [Appiication] “| ] =] | |

Flags Comment
[l consTanT
[CreTAIN
[eersISTENT

Corc

3. Click the [OK] button.
Variable bVar0 will be declared in the declaration section.
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7.1 Programming in Ladder Diagram (LD)

hf MC_PRG X
1 PROGRAM MC_PRG
=] 2 VAR

END VAR

o

100 @R

4. In Toolbox, select Ladder elements>Coil and drag the mouse until "Add output or jump

here" is displayed in the main pane.

When you drag the mouse until the position of "Add output or jump here" is reached, the

display of "Add output or jump here" turns green.

[ Mc_PRG x
1|  PROGRAM MC_PRG
=] 2 VAR
bVar0: BOOL;
END_VAR

v TooBox -~ 1 x

]

100 |€R)

2dd output or jump hers

\

= General

[i# Network

¥ Box

FF Box wiith ENJENO
Uk Assignment

-+ Jump

w1 Return

%4 Input

= Branch

B Bewte

+ Boolean Operators
+ Math Operators
+ Other Operators
* Function Blocks
= Ladder Elements

[i¥ Network

4t Contact

4n Negated contact

4 Parallel contact

'we! Parallel negated contact
» Coil

4sb_Set coil

& ToN

When you stop dragging the mouse at the position of Add output or jump here, a coil will be

placed in the network (circuit).

5. Select "???" of the coil and enter variable bCoil0, and then press the <Enter> key.

The "Auto Declare" dialog box will be displayed.

Auto Declare

Scope Name Type

VAR | |bcaio | [poaL

Object Initialization Address

MC_FRG [Appiication] ~| [

Flags Comment

[l consTanT
[CreTAIN
[eersISTENT

Cancel

6. Click the [OK] button.

Variable bCoil0 will be declared in the declaration section.
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7.1 Programming in Ladder Diagram (LD)

hF MC_PRG X -
1 PROGRAM MC_PRG
EREE R -
bVar0: BOOL; D
END_VAR
100 @&
7. In Toolbox, select Function block>TON and drag the mouse until < is displayed in the
main pane.
Function block TON will be displayed.
R Mc_PrRG x ~  ToolBox - 3 x
1|  FROGRAM MC_ERG B cemesal o
E 2 v ~ 5] [ Network
3 h‘:arﬂ: BOOL; 4 Box
: - 3;;11‘]: BoaL: F Boxwith ENJENO
c - v Assignment
-+ Jump
-mer Return
32 Input
T Branch
. 2 80|+ sookesmaperstors
< + Math Operators
+ Other Operators
R [ = Function Blocks
— : SR
R ‘\ & rs
& SR
'—‘@ TON
& ToF
# CTU
TON will be placed in the implementation section.
bvar0 TON bCoill

F——w [ {
232 —|PT ET [— 227

8. Select TON and enter a variable name, and then press the <Enter> key.
The "Auto Declare" dialog box for TON will be displayed.

Auto Declare X

Scope Name Type
VAR «| [Tono | [ron M

Object Initialization Address
MC_PRG [Appiication] “| ] =] | |

Flags Comment
[ comnsTanT
[CIreTAIN
[CpersISTENT

Conc

9. Click the [OK] button.
The name of TON will be declared as variable TON_O.
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7.1 Programming in Ladder Diagram (LD)

] MC_PRG X hd
1|  PROGREM MC_FRG
=8 oz v
bVar0: BOOL; a
bCoilQ: BOOL:

100 @

10. Enter "T#5s" for input PT ("IN PT") and "CurrentTime" for output ET ("O ET"), as shown
below.
In the declaration section, declare "CurrentTime" as a TIME type variable.

H MC_PRG X
1

i ] |

=]

TCN_0: TON:
CurrentTime: TIME;

100 |@

TON_0
bVard TON

= ®:

bCoill
f
LY

This completes insertion of a normally open contact, coil, and function block TON.
The network (circuit) is now complete.

e To remove an element that has been placed, select the element and press the <Delete> key.
You can also remove an element by right-clicking the element and selecting "Delete" from
the context-sensitive menu that is displayed.

e The normally open contact that is placed can be set as a normally open contact for detecting
a rising edge (I*}). To do so, perform the following procedure with the normally open contact
selected.

* Right-click the normally open contact and select "Edge Detection" from the context-
sensitive menu that is displayed.

* From the menu bar, select FBD/LD/IL>Edge Detection.

* Press the <Ctrl> key + <e> key simultaneously.

+ Click the B icon on the toolbar.
If the above procedure is performed one more time, the normally open contact that is placed
can be set as a normally open contact for detecting a falling edge (I*1).

e Input to the function block can be negated. To do so, perform the following procedure with
the connection line to the input selected.
» Right-click the function block and select "Negation" from the context-sensitive menu that is
displayed.
* From the menu bar, select FBD/LD/IL>Negation.
* Press the <Ctrl> key + <n> key simultaneously.

+ Click the B icon on the toolbar.
A negation mark will be displayed on the left side of the input ("IN").
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Negation mark

TOH_0
TON

| e P21 ]
— PT ET  CurrentTime
Connection line

e The LD program can be converted and displayed as an FBD program.

From the menu bar, select FBD/LD/IL>View and select a post-conversion programming
language.

7.1.2 Inserting Contacts in Parallel

This section explains how to place a contact in parallel with a normally open contact.
In Toolbox, select Ladder elements>Parallel contact and drag the mouse until the position of
W displayed on the right side of the normally open contact is reached.

] + Math Operators
+ Other Operators
+ Function Blocks

bVar0 bCeild
R - = Ladder Elements

I & [ Network
4} 1t Contact
41 Negated contact
—

i Parallel negated contact
< Coil

€=+ Set coil

The normally open contacts will be placed in parallel with the other one.

1

bVard bCoill

B Placing a contact in parallel with multiple contacts

The following explains how to place a contact in parallel with multiple contacts.

S

bVard bVarl bVar2 bVard bVard bCoil0

L] L} L} L} U L

While holding down the <Ctrl> key, select relevant contacts and then right-click.

1

bVard bVarl bVar2 bVar3 bVard bCoilld

U LS
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7.1 Programming in Ladder Diagram (LD)

4 Cut
Copy
Paste
» Delete
Browse 3

TF Insert Box

IF Insert Empty Box

£F Insert Empty Box with EM/ENO
1}

Insert Execute Box

1t  Insert Contact
4t  Insert Megated Contact
it Insert Contact (right)

Ill I Insert Contact Parallel (below)

e Insert Negated Contact Parallel (below)
AL Insert Contact Parallel (above)

Paste Contacts 3

[E Megaticn
E Edge Detection

1= Insert Branch

Select "Insert Contact Parallel (below)" from the context-sensitive menu that is displayed. A
contact will be placed in parallel with the selected contacts.

1

bVard bVarl bVar2 bVar3 bVar4 bCoild
N 1 1 I n i
i} U U i} i} L

7.1.3 Inserting a Network (Circuit)

This section explains how to insert a new network (circuit).

Procedure |

1. In Toolbox, select General>Network and drag the mouse until <+ displayed in the network
(circuit) in the main pane is reached.
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7.1 Programming in Ladder Diagram (LD)

fif Mc_Pre x

1| PROGRAM MC_ERG
VAR

bVar0: BOOL;

=]
e

bvar0 bCoild
1L

il

=

A network (circuit) will be inserted underneath.

~ | | ToclBox -

n

x

- General

e —
FF Box
g Anew empty network |
-w Assignment
+ Jump
wr Return
& Input
I Branch
W Execute
+ Boolean Operators

bCoild

?

Added network

e You can also insert a network (circuit) underneath using the following procedure:
* Right-click in the network (circuit) and select "Insert Network (Below)" from the context-

sensitive menu that is displayed.
* From the menu bar, select FBD/LD/IL>Insert Network (below).
* Press the <Ctrl> key + <t> key simultaneously.

e To add a network (circuit) above the existing network, in Toolbox, select General>Network

and drag the mouse until the position of © is reached.

i) MC_PRG x v | ToolBox -8 x
1|  ProGRAM MC_PRG h\ = General
a VAR i I=::1 [i™ Network
El IsVar0: BOOL: 0 BN~ | F Box
S
- Assignment
-+ Jump
bVaro bCoilo et Return
n
Ir il D 4 Input
= -t Branch
H Beate
<
bvarl bCoill
i ]
[ il

e To remove a network (circuit), select the network (circuit) and press the <Delete> key.

7.1.4 Inserting a Branch

This section explains how to add a branch by specifying the starting point and end point of the

branch.

7-10
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7.1 Programming in Ladder Diagram (LD)

Example: Creating a branch in the following network (circuit) that extends from a
point between contacts bVar1 and bVar2 to a point between contacts bVar3 and
bVar4

1.

Procedure |

In Toolbox, select Ladder elements>Branch Start/End and drag the mouse until ¢
displayed on the right side of contact bVar1 in the main pane is reached.

- + Other Operators
* Function Blocks
= Ladder Elements
0 [}’ zetv.nrk
ontact
Ao 41 Negated contact
4 Parallel contact

Ei

bCoild

=r

el Parallel negated contact
¥ Coil

45 Set coil
% Reset coil
B/ TON

|/ TOF
el

& cD

B Move

—+ Jump
1 Return

T Branch

S T

When you stop dragging the mouse, a red square mark indicating the starting point of a
branch is displayed between contacts bVar1 and bVar2. Blue square marks indicate
candidates for the end point of the branch.

1

bvarl bCoilld
I

I UL L] U L

Click the blue square mark between contacts bVar3 and bVar4.

A branch that extends from the point between contacts bVar1 and bVar2 to the point
between contacts bVar3 and bVar4 will be inserted.

LVars RO
T i1

bVarl bVer2 bVar3d

7.1.5 Input of Title and Comment (LD)

The Ladder Diagram programming language allows the user to enter the following four types of
tittes and comments.

Display examples of titles and comments are shown below.
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7.1 Programming in Ladder Diagram (LD)

=] 8
2 L (1)
:_ Current;ime: TIME:
1z|  END VAR
13 10 @y |
1 Netvork title ¥l — (2)
Network comms.:t‘ (3}
TON 0 operand
comment
TON 0 symbol
X0 operand comment comment RO operand comment ‘_ (4}
X0 symbol comment RO symbol comment
TON_0
X0 TON RO
]! il
I I Q ]
CurrentTime
symbol comment
T#5s —PT
ET —CurrentTime
No. Item Description
This is a comment on a declared variable. The same
comment is displayed for the same variable. Enter a
(1) Symbol comment comment on a variable in the declaration section.
The comment will be displayed in a cell with a black
background.
Network title A title can be assigned to each network (circuit).
(2) (circuit itle) Click the top left of the network (circuit) and enter a
title.
Network comment A comment can be assigned to each network (circuit).
(3) (circuit comment) Click the top left of the network (circuit) and enter a
comment.
This is a comment on a variable. Different comments
4) Overand comment can be assigned to the same variable. Click a position
P above each variable in the implementation section and
enter a comment.

To display titles and comments, you must configure settings.

Open the Options window (by selecting Tools>Options), select the "FBD, LD, and IL editors"
category and then the General tag, and select the items to be displayed in the Display section.
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7.1 Programming in Ladder Diagram (LD)

Options *

CFC Editor
@ Debugging

 Dedaration Editor General  FED Lt it [+
[ Device editor View Behavior
@ FEBD, LD and IL editor Show network title Flaceholderfor new operands
ﬂ International Settings [ shaw network comment [] Empty aperands for function block pins
[& Load and Save | Show box jcon

@ Monitoring [] Show operand comment
i Refactoring Show symbol comment
SFC editor Show symboladdress
L_=4|, SmartCoding Show network separators

Text editor

Font {dick onto the sample to edit) [CJFixed size for operand fields:

Edit Operand Sizes...
AaBbCowYyZz

gonce

i Info. )
e Titles and comments can be displayed as those translated in a particular language beforehand.
For details, refer to "7.7.8 Displaying Programs in Multiple Languages (Project Localization)".

7.1.6 Commenting out a Network (Circuit)

Networks (circuits) can be commented out. A network (circuit) that is commented out cannot be
executed.

Procedure |

1. Select a network (circuit) to be commented out.

1)

TON_0

TON R
u—mu@c {)

T#5s —|PT ET [~ CurrentTime

2. Click the “7 icon (Toggle Network Comment State) on the toolbar.

The network (circuit) will be commented out. To cancel the comment-out state, perform the
same operation again.

7
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7.1 Programming in Ladder Diagram (LD)

i Info. )
e You can also comment out the selected network (circuit) using the following procedure:

» Right-click in the network (circuit) and select "Toggle network comment state" from the
context-sensitive menu that is displayed.

» From the menu bar, select FBD/LD/IL>Toggle network comment state.
» Press the <Ctrl> key + <o> key simultaneously.
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7.2 Programming in Structured Text (ST)

This section explains how to create programs (ST programs) in Structured Text compliant with
IEC 61131-3, the international standard for PLC programming languages.

e To create ST programs, POU objects for ST programs are required. Set the object setup
language to Structured Text (ST).

e An ST program is made up by combining expressions and instructions. Expressions and
instructions can also be executed under certain conditions or within a loop. Each instruction
must end with a semicolon (;).

=] POU X -
1 PROGRAM PQU
VAR
END VAR a
Declaration section
100 @&
1
Implementation section
100 |

7.2.1 ST Program Syntax

For ST programs, the following syntax can be used.

Item Example

The value of the right side is set on the left side.
Assignment Example:
statement pie:

iVar1 : =4;

Set assignment
statement

If the value of the right side is judged to be TRUE, TRUE will be set on the left side.

Once the value of the left side is judged to be TRUE, the left side will maintain TRUE
even if the value of the right side is judged to be FALSE.

Do not leave any spaces between "S" and "=".
Example:
bVar0S=bVar1;

Reset assignment
statement

If the value of the right side is judged to be TRUE, FALSE will be set on the left side.

Once the value of the left side is judged to be FALSE, the left side will maintain FALSE
even if the value of the right side is judged to be FALSE.

Do not leave any spaces between "R" and "=".

WUME-GM1RTXOP-06
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7.2 Programming

in Structured Text (ST)

Item

Example

Example:
bVarOR=bVar1;

IF instruction

Conditions are judged and subordinate instructions are executed according to the
judgment result.

Example:

IF (ivVarO = 4) THEN
iVar1:=5;

ELSIF (iVar0 = 7) THEN
iVar1 : = 10;

ELSE

iVar1 : = 15;

END _IF;

FOR instruction

Subordinate instructions are executed repeatedly the specified number of times.
Example:

FORiVar0:=1TO 10 BY 1 DO

iVar1 : =iVartl + 1;

END_FOR;

WHILE instruction

Conditions are judged and subordinate instructions are executed repeatedly as long as
the conditions are satisfied.

Example:

WHILE (iVar0 <> 0) DO
iVar1 : =iVar1 * 2;
END_WHILE;

CASE instruction

Conditions are judged and subordinate instructions are executed according to the
judgment result.

Example:

CASE iVar0 OF
1:iVart:=iVarl/2;
2:iVartl:=iVar1/4;

ELSE
iVar1 : =iVar1/8;
END_CASE;

REPEAT instruction

Conditions are judged and subordinate instructions are executed repeatedly as long as
the conditions are satisfied.

Example:
REPEAT

iVar0 : =iVar0 + 1;
UNTIL

iVar0 = 100
END_REPEAT;

EXIT instruction

The EXIT instruction is used to terminate a loop within the FOR, WHILE, or REPEAT
instruction.

RETURN instruction

The RETURN instruction is used to terminate a program organization unit (POU).
Instructions within POUs following the RETURN instruction will not be executed.

JMP instruction

The JMP instruction is used to unconditionally move control to the line indicated by the
JMP label.

Example:

7-16
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7.2 Programming in Structured Text (ST)

Item Example

iVar0 : = 0;

Label1 :iVar0 : = iVar0 + 1;

IF (iVar1 = 5) THEN

JMP Label1;

END_IF;
CONTINUE The CONTINUE instruction is used to move control to the beginning of the loop within the
instruction FOR, WHILE, or REPEAT instruction.

g1 Info. )

e Entered keywords are converted to uppercase letters automatically (AutoFormat). To disable
this function, clear the "Convert keywords to uppercase automatically (AutoFormat)" check box
in the Options window.

Options

CFC Editor

E} pebuaging

# Dedaration Editor
[{ Device editor

[T FBD, LD and 1L editor
@ mtemational Settings
& Load and Save

E& Monitoring

i Refactoring

SFC editor

[F} smartCoding

Text editor

Dedare unknown variables automatically (AutoDedare)
[] Enable for ST editor

[] show all instance variables in input assistant
[] Show symbols from system libraries in input assistant
List components after typing a dot (.)
List components immediately when typing
[ insert with namepace
Convert keywords to uppercase automatically {AutoFormat)
Automatically list selection in cross reference view
Underline errors in the editor
Highlight symbols

Max degree of parallelism =~ 112

o

7.2.2 Commenting out Code in ST Program

In ST programs, code can be commented out. Program code that is commented out cannot be

executed.

Comment type

Description

Program code from // to the end of the line is treated as a comment.

Single line Example:
bVar1 := 2; // Single-line comment
Program code from (* to *) is treated as a comment. (* *) can also be inserted into
another comment enclosed between (* and *).
Example:
Multiple lines *

Multiple-line comment 1
Multiple-line comment 2

*)

WUME-GM1RTXOP-06
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7.2 Programming in Structured Text (ST)

Example: Single-line and multiple-line comments

- - . N -
‘= . P AT mmTe Time e =
¥l = M AAo21l0gle 11ne COmMMEeNnE

H 2 [

ba k=
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7.3 Programming in Sequential Function Chart (SFC)

7.3 Programming in Sequential Function Chart (SFC)

This section explains how to create programs (SFC programs) in Sequential Function Chart
compliant with IEC 61131-3, the international standard for PLC programming languages.

e To create SFC programs, POU objects for SFC programs are required. Set the object setup
language to Sequential Function Chart (SFC).

e The SFC program editor is divided into the declaration section and implementation section.
Three elements are originally coded in the implementation section.

5] pou x -
f :;;_;GRAH POU
END VAR a
Declaration section
100 @&
Init
-¢—— Step component
=0z <¢——— Transition component
Iniz <g—— Jump component
Implementation section

& [-+]Q [ 100% &

7.3.1 Inserting Elements from Menu

For example, step elements and transition elements can be inserted from the menu, as below.

Procedure |

1. Select the TRUE transition element in the implementation section.
The selected transition element will turn red.

Init

Init

2. Click the right mouse button and select "Insert Step-transition After" from the context-
sensitive menu that is displayed.
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7.3 Programming in Sequential Function Chart (SFC)

Init Step
Add Entry Action
Add Exit Action

Insert Step-transition

|8 & £ O

Insert Step-transition After

w5 Parallel

"StepO" step element and "Trans0" transition element will be inserted below the TRUE

element.

Init

Init
Step0
[ seanet]

4. Click the right mouse button and select "Insert Step-transition" from the context-sensitive

menu that is displayed.
Bl Init Step
E1 Add Entry Action

[3 Add Exit Action

F1  Insert Step-transition

Tt Insert Step-transition After

w=  Parallel

"Step1" step element and "Trans1" transition element will be inserted above the "Trans0"

transition element.

7-20
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7.3 Programming in Sequential Function Chart (SFC)

Init

Stepl

tIransC
Init

7.3.2 Inserting Elements from Toolbox

Each element can be inserted from Toolbox.

This section explains the procedure for inserting elements from Toolbox, using a step element

as an example.

Procedure |

1. In Toolbox, select "Step" and then drag the step element to the position where you want to

insert it.

1
Imit

TRUE

Init

ToolBox -+ 0 X

= SFC
=+ Transition
3 Action
k. Jump
E] Macrao
©e Branch

When you drag the step element to the insertion position, the step element is transformed

into D

—
Init

@Inn

2. Stop dragging the mouse.
The step element will be inserted.

WUME-GM1RTXOP-06
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7.3 Programming in Sequential Function Chart (SFC)

Init

7.3.3 Inserting Elements from Toolbar

For example, step elements and transition elements can be inserted from the toolbar, as below.

Procedure |

1.

Select the TRUE transition element in the implementation section.
The selected transition element will turn red.

Init

Click the ¥+ icon ("Insert Step-transition After") on the toolbar.

"Step0" step element and "Trans0" transition element will be inserted below the TRUE
element.

Init

o raue

Step0

%IIBMC‘
>Init

Select the "Trans0" transition element and click the F1 icon ("Insert Step-transition") on the
toolbar.

"Step1" step element and "Trans1" transition element will be inserted above the "Trans0"
transition element.

7-22
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7.3 Programming in Sequential Function Chart (SFC)

Init

ESiTranal

Stepl

‘t Txansal.
Init

7.3.4 Setting up the SFC Editor

For SFC editor elements, you can change step specifications, fonts, and other settings.
From the menu bar, select Tools>Options to open the "Options" dialog box.
In the "Options" dialog box, select the "SFC editor" category and change the settings.

Layout
Options x
CFC Editor
——@ Debugging
% Dedaration Editor Lavout  view
ﬂi Device editor Elements Fant (dick onto the sample to edit)
] P8O, LD and 1L editor e 2
@ mnternational Settings - AGBbCOMYYEz
& Load and Save Step width [
,@ Monitoring
i Refactoring Action width 6
o 2 Step Actions and Transitions
[ smartcoding Default Insertion Method
Text editor Property width 3 Always ask ~
Embedded Objects
show action and transition objects inthe navigator
Cancel
Item name Default value Function
. Sets the height of a step.
Step height 2 ) ) )
Setting range: 1 to 100 matrix units(Note 1)
. Sets the width of a step.
Step width 6 . . )
Setting range: 2 to 100 matrix units(Note 1)
Elements ) ) Sets the width of an action.
Action width 6 . . .
Setting range: 2 to 100 matrix units(Note 1)
. . Sets the width of a qualifier.
Qualifier width 3 ) . )
Setting range: 2 to 100 matrix units(Note 1)
Property width 6 Sets the width of a property.

WUME-GM1RTXOP-06
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7.3 Programming in Sequential Function Chart (SFC)

Item name

Default value

Function

Setting range: 2 to 100 matrix units(Note 1)

Font

Sets a font to be displayed on the SFC editor.

Step
Actions

Transition
s

and Default insertion method

Always check

Sets the operation to be performed when an
action is added to a step.

Copy reference:

When a step is copied, a link to the step
action is also copied. The step that is copied
invokes the same action.

Copy implementation:

The step action of a step that is copied is
embedded. A new action object is copied to
a new step.

Always ask:

Which of the above operations is to be
executed is checked each time an action is
initially added to a step.

Embedde
d Objects

Show actions and transition
objects in navigator pane

Selected

This check box is used to specify whether to
display the actions embedded in steps in the
navigator pane when an action is added to a
step by "Copy implementation".

Selected:

An action that is embedded in a step by
"Copy implementation” is displayed in the
Device view or POU view.

Cleared:

An action that is embedded in a step by
"Copy implementation” is not displayed in
the Device view or POU view.

(Note 1)

View

"1 matrix unit" is equal to the font size specified in Font in Options>Text editor>Text area tab.

Options

CFC Editor

-_@ Debugging

% Dedaration Editor
ﬂi Device editor

[] FBO, LD and 1L editor
ﬂ International Settings
& Load and Save

A Monitoring

i Refactoring

SFC editor

5 smartcoding

Text editor

Layout  View !

Property Visibility
Property Value  With name ~
= [ Step
= Common
Comment O
symbol 0o
= Spedific
=~ Times
Minimal active O
Maximal active O
= Actions
e oo = >
Online
[+] Show step time

Cancel

7-24
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7.3 Programming in Sequential Function Chart (SFC)

Item name

Default value

Settings

Property Visibility

Cleared

Specifies whether to display property values and names beside
steps, etc.

Selected: Displays property values and names
Canceled: Does not display property values or names

Online Display step
time

Selected

Specifies whether to display step active time beside the step in
online mode

Selected: Displays active time
Cleared: Does not display active time

7.3.5 Setting SFC Program Execution Conditions

B Setting SFC program execution conditions

For SFC programs within a project, you can specify whether to generate code for variables
used to check processing or for active transitions during build.

From the menu bar, select Project>Project Settings. In the Project Settings dialog box, select

the "SFC" category.

The settings will be applied to all SFC objects.

Project Settings

® Caompiler warnings
% Page Setup
Security
r}? SoftMotion

Static Analysis Light
8 Users and Groups

Flags  Buid

Use Variable Declare Description =
[l sFcInit All steps and actions are reset, T
[0 sFCreset All steps and actions are reset, T
1 sFCError Gets 'TRUE, if a time chedk failed
[0 sFCEnableLimit Enable time chedk on steps
[l sFCErrorstep Contains the name of the step th
[l sFCErrorPOU Contains the name of the POU th
[ sFcQuitErrar Execution is stopped. SFCError is
|:| SFCPause Execution is stopped. SFCErrar is
[0 sFCTrans Gets "TRUE, if a transition switch
[0 sFcCurrentStep Contains the name of the active :
[l sFcTip Switches the next transition on a v

£ >

Apply to Al

Cance

The "Properties" dialog box for SFC objects can be enabled for only particular SFC objects.

Right-click the POU object in the navigator pane and then select "Properties” from the context-
sensitive menu that is displayed.

WUME-GM1RTXOP-06

7-25



7.3 Programming in Sequential Function Chart (SFC)

Devices - 0 X
=] Sample_I | A
= [ Device (AGM1CSRX16T) % Cut
= @ﬂ Program_Configuration Copy

= ":j' Application
@ o
m Library Manager
ADD_SUB (FUN) Browse »
B9 Lo Pou (eRG).
HF] MC_PRG (PRG)

|F‘DL.I {PRG) : ’H Properties...

L B N a T

Paste
> Delete

Refactoring k

Add Object 3
Add Folder...
Edit Object

N W

Hide Embedded Objects

In the "Properties" dialog box, select the "SFC Settings" tab and clear the "Use default" check
box.

Properties - POU [Device: Program_Configuration: Application] hd Properties - POU [Device: Program_Configuration: Application] hd
Common | 5FC Settings | Build  Access Contral  Bitmap Common :5FC Setfings | Build  Access Control  Bitmap
Flags  Build
[pou - )
Use  Varisble Declare  Description ~
Full name POU [Device: Program_Configuration: Application] O srcrit All steps and actions are reset. Th
[0 |sFCReset All steps and actions are reset. Th
Objecttype ~ POU » [0 | sFcError Gets TRUE, if a time check failed.
Openwith  Default SFC-POU Editor [0 sFCEnableLimit Enable time check on steps
[ | sFCErrorstep Contains the name of the step thz
[0  sFCErrorPOU Contains the name of the POU the
O | sFcQuitError Execution is stopped. SFCError is |
O  sFcPause Execution is stopped. SFCEror is |
O sFCTrans Gets 'TRUE, if a transition switche
O  sFCCurrentStep Contains the name of the active s
O srcmp Switches the next transition on a1
[0 | sFCTipMode If TRUE, transitions can only be s
[J | sFCErroranalyzation Contains the possible variables the v
< >
UseDefaults
Cancel Apply Cancel Apply

Clearing the check box allows settings to be changed and the Properties dialog box to be
enabled for only particular SFC objects.
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7.4 Programming in Function Block Diagram (FBD)

This section explains how to create programs (FBD programs) in Function Block Diagram
compliant with IEC 61131-3, the international standard for PLC programming languages.

e To create FBD programs, POU objects for FBD programs are required. Set the object setup
language to Function Block Diagram (FBD).

e The editor for FBD programs is a window like the one shown below. It consists of the
declaration section used to declare variables and the implementation section used to enter
program data. Elements can be arranged in the implementation section by selecting them
from Toolbox and then dragging and dropping them in the implementation section.

o] PoU x -
1 PROGRAM PQU

2 VAR

END VAR a

Declaration section
100 @R
Implementation section
k[-+]Q  [100% &
< >

7.4.1 Entering Function Blocks

This section explains the procedure for entering function blocks, using an FBD program
consisting of the following variables and function block TON as an example.
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7.4 Programming in Function Block Diagram (FBD)

[z Pou x -
1 PROGRAM FOU
=] 2 VAR
ION_0: TOH:
bVar0: BOOL;
CurrentTime: TIME;
bVarl: BOOL;
END_VAR
100 |
- o
TON_0O
TON
bVar0 —IN Q—— bVarl
T#5s —PT ET —CurrentTime
Procedure |
1. In Toolbox, select Function block>TON and drag the mouse until the mouse pointer
reaches the position where "Start here" is displayed in the implementation section.
"Start here" will be displayed in the implementation section.
{FL o ToclBox -8 x
=] R

* Math Operators
+ Other Operators
= Function Blocks
H R_TRIG
i F_RIG
B RS

& R

| ToF

¥ CTU

& CD

When you drag the mouse until the position of "Start here" is reached, the display of "Start
here" turns green.

Qi
5| ==

When you stop dragging the mouse at the position of "Start here", function block TON will
be placed in the network (circuit).

ITON 0 I

TON
=@
PT ET—222

2. Select TON and enter variable TON_0, and then press the <Enter> key.
The "Auto Declare" dialog box will be displayed.
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7.4 Programming in Function Block Diagram (FBD)

Auto Declare

Scope
VAR

Object
POU [Application]

Flags

[ consTanT
[CIreTAIN
[CpersISTENT

x
Name Type
v |TON_EI | ‘TON v| -
Initialization Address
v | |
Comment
Cance

3. Click the [OK] button.
Instance variable TON_0 for function block TON will be declared in the declaration section.

7] POU x

VAR
TON_0:
END_VAR

PROGRAM POU

TON:

{TON_0)
TON

222 —|IN Q
222 —BT ET - 222

0

100 |@

4. Select "???" beside IN of function block TON and enter variable bVar0, and then press the
<Enter> key.
The "Auto Declare" dialog box will be displayed.

Auto Declare

Scope

VAR

Object

POU [Application]
Flags
[JconsTanT

[CreTAIN
[persISTENT

X
Name Type
| [bvaro | [poaL ME
Initialization Address
v | |
Comment
cancel

5. Click the [OK] button.
Variable bVar0 will be declared in the declaration section.

WUME-GM1RTXOP-06
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7.4 Programming in Function Block Diagram (FBD)

[7] PoU x
1 PROGRAM FOU

o

TON_0: TON;
bVar0: BOOL:
END VAR

100 |@ER

TON_0
TON

bBVarldi—IN Q
223 —PT ET 72272

6. In function block TON, enter "T#5s" for input PT ("IN PT") and variable "CurrentTime" for
output ET ("O ET").
When "CurrentTime" is entered, the "Auto Declare" dialog box is displayed.

Auto Declare x
Srope Name Type
VAR | [currentTime | e ~| >
Object Initialization Address
POU [Application] v| | ] | |
Flags Comment
[ consTanT
[CreTAIN
[CJeersISTENT
conce
When making a declaration, check that the type is "Time".
[ Pou = )
1 PROGRAM POU =
8 2 VIR =
3 TOR_0: TON: |
bVard: BOOL;
CurrentTime: TIME;
E¥D VAR
w0 [

TON_0

oN
nvar:—:u@ L ——
izt & = |

7. In Toolbox, select General>Assignment and drag the mouse until a diamond-shaped icon
appears on the right side of output "Q" in function block TON.

2y _— -
- General
= [iF Network
TON
4 Box
bVarg —|IN -
o 4F Boxwith ENJENO
T#5s —OPT ET [~ CurrentTime - Jump
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7.4 Programming in Function Block Diagram (FBD)

TON_O
TON

bvard —{IN ﬁ o
T$53 —0{PT ET — CurrentTime

When you stop dragging the mouse, "???" appears on the right side of output "Q".

1|

TON_0
TON

bVard —|IN ﬁ Q 4@
T$5s —|PT ET —CurrentTime

8. Select "???" on the right side of output "Q" and enter variable bVar1, and then press the
<Enter> key.
The "Auto Declare" dialog box will be displayed.

Auto Declare x
Scope Name Type
VAR v| [bvar1 | [poaL ME
Object Initialization Address
POU [Application] v| ] | |
Flags Comment
[ comsTanT
[CreTAIN
[persISTENT
Concel
Declare variable bVar1.
[7] Pou x -
1 PROGRAM POU
=] 2 VAR
3| TON_0: TON:
bVar0: BOOL;
CurrentTime: TIME:
€ bVarl: BOOL;
7| END VAR
100 |[ER
- oo
TON_0
TON
bVar0 —IN QF—————©LVarl
T#5s —(PT ET - CurrentTime
gl Info. )
e The FBD program can be converted and displayed as an LD program.
From the menu bar, select FBD/LD/IL>View and select a post-conversion programming
language.
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7.4 Programming in Function Block Diagram (FBD)

7.4.2 Inserting and Commenting out a Network (Circuit)

The procedure for inserting a new network (circuit) is the same as for LD programs.
Refer to "7.1.3 Inserting a Network (Circuit)".

Networks (circuits) can be commented out. The procedure for commenting out a network
(circuit) is the same as for LD programs.

Refer to "7.1.6 Commenting out a Network (Circuit)".

7.4.3 Input of Title and Comment (FBD)

In FBD programs, titles and comments can be entered in the same way as for LD programs.
Refer to "7.1.5 Input of Title and Comment (LD)".

[¢] FBO_PoU
PROGRAM FED_FOU
=] F: VAR

X0: BOOL:

A/ RO zymbol comment

Network title o}

Network comment +ff

X0 operand comment
X0 symbol comment

// X0 synbol coment df———————=— Enter symbol comment

~ Enter network title
Enter network comment

>
DM4

100 | w

TON 0 operznd fff————— Enter operand comment

comment
TON 0 symbol
comment

X0 —IN

T§5=s —(PT

TON_0
TON

ET

CurrentTime
synbol comment

~ CurrentTime

RO gpersnd comment

RO symbol comment

RO

7.4.4 Settings in FBD Program

For FBD programs, the following settings can be configured.

Open the Options window (by selecting Tools>Options), select the "FBD, LD and IL editors"
category and specify settings in the "FBD" tag window.
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7.4 Programming in Function Block Diagram (FBD)

Options *

CFC Editor

? E:Z:?::ogn Editor GeneraLD L Print

[ Device editor View Behavior

@ FBD, LD and IL editor [] Metwarks with line breaks Default network content
@ mtemational Settings Connect boxes with straight line After insertion select Network

[Z Load and Save

@ Monitoring

if: Refactoring
SFC editor
L_=4|, SmartCoding

Text editor

Concl
Type Item Description
Selects whether to arrange elements by inserting line breaks
Networks with line breaks automatically so that the display fits in the lateral width of the
View main pane.
Connect boxes with straight Selects whether to fix the shortest length of a line connecting
line boxes.
Selects whether to arrange elements and variables
Default network content automatically or arrange nothing when a network (circuit) is
Behavior inserted.

Selects whether to select a circuit or element after a network

After insertion select (circuit) is inserted.
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7.5 Programming in Instruction List (IL)

This section explains how to create programs (IL programs) in Instruction List compliant with

IEC 61131-3, the international standard for PLC programming languages.

e IL programs are text-based programs that consist of instructions and operands.

e To create IL programs, POU objects for IL programs are required. Set the object setup
language to Instruction List (IL).

e The editor for IL programs is a window like the one shown below. It consists of the
declaration section used to declare variables and the implementation section used to enter

program data.

m ]

Declaration section

oo |,

ivar

3
iResult
Varl
markl

Evar3

Implementation section

Toolbox

e To use POU objects for IL programs, the "Enable IL" check box must be selected as

below.

e From the menu bar, select Tools>Options>FBD, LD and IL editors> and select the
"Enable IL" check box in the "IL" tab.

7.5.1 Entering Instructions and Operands

This section explains how to create an IL program that consists of the following instructions.

4 IL_POU x

PROGRAM IL_POU
VAR
iVar: INT :
iRsault: INT @
EVarl: BOOL @
EVarZ: BOOL :
EVard: BOOL:
EXD_VAR
LD iVar
ADD 3
5T iResult
LD EVazl
JHPC markl
marckl
LD bVar2
3 EVar3
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7.5 Programming in Instruction List (IL)

Procedure |

Select the cell in the first row and the first column, and enter instruction "LD".
The LD instruction will be entered.

:| D

Press the <Tab> key to move to another cell and enter operand "iVar".
The operand will be entered and the "Auto Declare" dialog box will be displayed.
In the "Auto Declare" dialog box, declare a variable.

Press the <Ctrl> key + <Enter> key simultaneously.
The cursor will move to the next row.

LD iVar

In the second and subsequent rows, enter instructions and operands in the same way as
above.

LD iVar
ADD 3

5T iResult
LD bVarl
JMPC markl

mmmmmmmm

In Toolbox, select General>Network and drag the mouse until L displayed in the
network (circuit) in the main pane is reached.

A new network (circuit) will be inserted.

LD iVar
ADD 3
ST iResult
LD bVarl
JMPC markl

e

5. From the menu bar, select FBD/LD/IL>Insert label.

"Label" will be inserted.

LD ivVar
ADD 3

5T iResult
LD bVarl
JMEC markl
Label:

6. Enter label name "mark1" and add instructions and operands to the network (circuit) that

has been inserted.

WUME-GM1RTXOP-06
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7.5 Programming in Instruction List (IL)

LD ivar
ADD 3
ST iResult
LD bVarl
JMEC markl

: markl:
LD bVar2
8 bVar3

gl Info. )
e To create IL programs, the "Enable IL" check box in the Options dialog box must be selected.
Refer to "7.5.2 Settings in IL Program".
e To delete a row, select the row and press the <Ctrl > key + <Delete> key simultaneously.

e Networks (circuits) can be commented out. The procedure for commenting out a network
(circuit) is the same as for LD programs.

Refer to "7.1.6 Commenting out a Network (Circuit)".
e The IL program can be converted and displayed as an LD or FBD program.

From the menu bar, select FBD/LD/IL>View and select a post-conversion programming
language.

7.5.2 Settings in IL Program

For IL programs, the following settings can be configured.

Open the Options window (by selecting Tools>Options), select the "FBD, LD and IL editors"
category and specify settings in the "IL" tab window.

Options X
[#] cre Editor
M Debs
[ Device editor View Behavior
([ Fep, 10 and 1 editor [ enable 1 Default network content
@ International Settings After insertion sel etk <
@ Load and Save erinsertion select
B Monitoring
i Refactoring
(%] sFC editor
5 smartCoding
EJ Text editor
Conel
Type Item Description
View Enable IL Enables the use of IL programming language.
If this check box is cleared, IL will not be displayed in the list of
programming languages for setting objects when a new project is
created.
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7.5 Programming in Instruction List (IL)

Type

Item

Description

Behavior

Default network content

Selects whether to arrange elements and variables automatically
or arrange nothing when a network (circuit) is inserted.

After insertion select

Selects whether to select a circuit or element after a network
(circuit) is inserted.

WUME-GM1RTXOP-06
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7.6 Programming in Continuous Function Chart (CFC)

7.6 Programming in Continuous Function Chart (CFC)

Continuous Function Chart is a graphical programming language that allows programs to be
created by arranging elements within the CFC editor. Elements can be freely arranged within
the editor and the order of execution is determined according to the list of elements inserted.

e CFC programs are classified into standard CFC programs and page-oriented CFC programs.
Page-oriented CFC programs allow page-based switchover.

e To create CFC programs, POU objects for CFC programs are required. Use "Add Object" to
add POU objects for CFC programs.

o rov x =

1 t;u;cmu POU

5 a

END_VAR

Declaration section

100 @R

Implementation section

R[F 100 % K

7.6.1 Inserting and Connecting Elements

This section explains how to create a CFC program that consists of the variables and function
block TON shown below.
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7.6 Programming in Continuous Function Chart (CFC)

a) PoU x -
PROGRAM POU B
E VAR
TON_0: TON, ad
X1: BOOL;
RO: BOOL;
CurrentTime: TIME:
TON_1: TON:
END_VAR
100 |@
=w
"l

Order of execution (Execute in the orderof 0 - 1 -2 — ...)

Xi RO =
TH5s CurrentTime -

KA [100% &

Procedure |

1. In Toolbox, select CFC>Box and drag the box element and drop it in the implementation
section.

The box element will be placed in the implementation section.

ToolBox: * o X
= OFC

0 Pointer
g N

) ‘& Control Point

i = Input
= Quiput
m Box

w= Jump

Label
= Return

2. Enter an instance name in "???".

The box element will be transformed into function block TON and an instance name can be
entered for function block TON.

3. Select TON and enter variable TON_0, and then press the <Enter> key.
The "Auto Declare" dialog box will be displayed.
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7.6 Programming in Continuous Function Chart (CFC)

Auto Declare

Type

Name
| [ron

v ‘TON_EI

Scope
VAR

Initialization Address

Object
POU_1 [Application] ~

Flags

[ consTanT
[CIreTAIN
[CpersISTENT

Comment

Conc

4. Click the [OK] button.
Variable TON_0 for function block TON will be declared in the declaration section.

@] PoU x -
PROGRAM POU E
VAR O
TON_0: TON:
END_VAR
100 @
=

-

TONO —
TON -

Q
PT ET

5. In Toolbox, select CFC>Input and drag the input element and drop it in the implementation

section.
The input element will be placed in the implementation section.
ToalBox -~ o X
— o e
‘_________—IN ak & Pointer
et I'_‘--————_________________—_- . Control Point
[= Input
= Output
3F Box

6. Enter variable bVar0 in input element "???" and press the "Enter" key.
The "Auto Declare" dialog box will be displayed. Declare Boolean variable bVar0.

WUME-GM1RTXOP-06
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7.6 Programming in Continuous Function Chart (CFC)

Auto Declare

Name Type

Scope
| ‘EOOL| v| 5

VAR ~ |hVarD

Object Initialization Address

POU_1 [Application] “| ] | |
Flags Comment
[ consTanT

[CIreTAIN
[CpersISTENT

Conce

TON_O

TON
- a
—FT ET

7. Select the pin on input element "variable bVarQ" and drag it to "IN" on TON.
Input element "variable bVar0" and "IN" on TON will be connected with a line.

TOND —
TON -

i a
PT ET

TOND

TON -

biarl I Q
PT ET|

8. In Toolbox, select CFC>Input and drag the input element and drop it in the implementation

section.
The input element will be placed in the implementation section.

ToolBox * 3 X
TOND - = ERE
4(1—0,4 k Fointer
bVarl IN al- ‘. Control Point
< A =
= Output
3F Box

9. Enter "T#5s" in "???" and press the "Enter" key.

TON_D
TON
u a
T i

10. Select the pin on input element "T#5s" and connect it to "PT" on TON.
Input element "T#5S" and "PT" on TON will be connected with a line.

TON_O 7
TONH

i a
+r =)
TOND

TON —

i a
P =
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7.6 Programming in Continuous Function Chart (CFC)

11. In Toolbox, select CFC>Output and drag the output element and drop it in the
implementation section.
The output element will be placed in the implementation section.

ToolBox - B X
TOMN_D = CFC
TON 0 & Pointer
n o£ s
Lo 10 ‘I Control Point
PT ET A
W Box

12. Enter variable bVar1 and "CurrentTime" in output element "???" and press the "Enter" key.

The "Auto Declare" dialog box will be displayed. Declare a Boolean variable for variable
bVar1 and a Time variable for variable "CurrentTime".

Auto Declare X
Scope Name Type
VAR v| bvari | [pooL M
Object Initialization Address
POU_1 [Appiication] vl | =] | |
Flags Comment
[ consTanT
[CIreTAIN
[CleersisTENT
e
TOH_D
TON
i a
THEs Fr S
Auto Declare x
Scope Name Type
VAR w ‘Current‘ﬁme | ‘TIME| v| =
Object Initialization Address
POU_1 [Appiication] - |- |
Flags Comment
[ consTanT
[CIreTAIN
[CleersisTENT
e
TON_O
TON .
BVard a
T Fr &

13. Connect output element "variable bVar1" and "Q" on TON and connect output element
"CurrentTime" and "ET" on TON.
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7.6 Programming in Continuous Function Chart (CFC)

TOMN_D
TON

1]

E%
]z
Ma [=)
[~]

TOND

Ton 2|
EVard IN el Har ] B
PT ET

D

TOH O ~
o
BVl i et 3
-

fr S
TOND (—
TON — .
| g T s Wy
s &

7.6.2 Connection Mark

Connection marks can be used to separate connection lines.

In Toolbox, select CFC>Connection Mark - Source and CFC>Connection Mark - Sink,
arrange them in the implementation section, and enter the same name for them.

N . TelBax -1 x
ot 7 Connection mark (source) " ac
I AT 5 k roimer
FT ET W Control Point
= Input
= Output
. . Bon
Connection mark (sink) il
TS = Lab
= Return
4l Composer
TE Selector
= Comment
l: Connaction Mark - Source
= Connection Mark - Sink
F Input Fin

i Info. )
e You can also separate a connection line as a connection mark by selecting CFC>Connection

-

Mark from Toolbox or clicking the = icon on the toolbar, with the connection line selected .
Conversely, you can restore the connection mark to a connection line by selecting

CFC>Connection Mark from Toolbox or clicking the = icon on the toolbar, with the
connection mark selected.
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7.7 Program Creation Support Functions

This section explains the program creation support functions used to create programs.

7.7.1 Bookmark

The bookmark function allows the cursor to move to bookmarked locations.
The bookmark function can be used in all programs other than SFC programs.

This section explains the procedures for setting bookmarks and moving the cursor between
bookmarks, using an LD program as an example.

Procedure |

1. Select the network (circuit) where you want to set a bookmark. From the menu bar, select
Edit>Bookmarks>Toggle Bookmark, or click the <Ctrl> key + <F12> key simultaneously.

A bookmark (™ ) will be set in the selected network (circuit).
Performing the above operation again clears (deletes) the set bookmark.

(Nl
| X2 TON RO

= T f
T#5s —PT ET [~ CurrentTime

2. To move to the next bookmark, press the <F12> key. To move to the previous bookmark,
press the <Shift> key + <F12> key simultaneously.

gl Info. )
e To clear (delete) all the set bookmarks, from the menu bar, select Edit>Bookmarks>Clear All
Bookmarks.

e You can also perform bookmark operations by clicking appropriate icons on the toolbar.

9

Hme

1 @ @) 4

No. Item

Toggle Bookmark

)
(2) Previous Bookmark
(3) Next Bookmark
(4) Clear All Bookmarks

7.7.2 Call Tree View

Opening the Call Tree view enables the user to search the callers and callees of blocks such as
functions, function blocks, or POU.
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7.7 Program Creation Support Functions

Procedure |

1. From the menu bar, select View>Call Tree.
The Call Tree view will be displayed.

Call Tree ~ 3 X
POU name |\ v| » | (Q & |4 »

Symbol  Location

2. Enter a block to be searched in the POU Name field and press the <Enter> key.
The caller and callee of the block will be displayed in tree structure.

Double-clicking in any search result line displays the corresponding window in the main
pane.

Example: Searching the caller and callee of FunctionBlock_Sample

Call Tree -~ 0 X
POU name |FunctionBlodk_Sample v| m »-:k = |4 III
Symbaol Location
= FunctionBlodk_Sample is called by: Line 1 (Ded)
5T_Sample Line 22, Colurnn 1 (Impl)
FunctionBlock_Sample calls: Line 1 (Ded)

il Info. )
e Pressing the <F4> key moves the cursor to the next search result line. Pressing the <Shift> key

+ <F4> key simultaneously moves the cursor to the previous search result line.

e Position the cursor on a block in the implementation section. From the menu bar, select
Edit>Browse>Browse Call Tree. The Call Tree view will be displayed with a search conducted
for the block at the cursor position.

7.7.3 Cross reference List View

Opening the Cross reference List view allows the user to search the locations of variables and
other elements used within the entire project.

Procedure |

1. From the menu bar, select View>Cross Reference List.
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7.7 Program Creation Support Functions

The Cross reference List view will be displayed.

Cross Reference List - 1 X

% » | |7 ‘Filter by Symbol, POU, Variable, Access, Type, Address, Object 1 e 5 &

Symbel  POU Variable  Access  Type Address  Lecation  Object Comm...

2. Enter a variable name (or another element name) to be searched in the search field and
press the <Enter> key.

The locations of the variable (or element) used will be displayed in list form.

Double-clicking in any search result line displays the corresponding section in the main
pane.

Example: When variable iVar0 is entered

Cross Reference List * o X
iVarQ % L |Filter by Symbol, POU, Variable, Accessl [ =
=

Symbol Pou Variable HAccess Type Laocation Ohbject

= ivard FB_ADD ivard Dedaration INT Line 3 (Ded) FB_ADD [Device: Pr
ivard FB_ADD ivard Read INT Line 1, Column 10 (Impl) FB_ADD [Device: Pr
ivard MC_PRG ivard INT Line 1, Column & (Impl) MC_PRG [Device: P
FB_inst.ivard ST_POU ivard Write INT Line 1, Column 9 (Impl) ST_POU [Device: Pr

= Vard MC_PRG ivard Dedaration INT Line 3 (Ded) MC_PRG [Device: P v

. P S, A - [ - [P -

gl Info. )
e Pressing the <F4> key moves the cursor to the next search result line. Pressing the <Shift> key

+ <F4> key simultaneously moves the cursor to the previous search result line.

e For searches, you can use an asterisk (*) that represents any character string or a question
mark (?) that represents a single character.

e Position the cursor on a variable in the implementation section. From the menu bar, select
Edit>Browse>Browse Cross Reference. The Cross-reference view will be displayed with a
search conducted for the variable at the cursor position.

7.7.4 Function Block Guidance

The Function Block Guidance allows the user to enter motion function blocks into a program.

The Function Block Guidance can be used in LD programs, ST programs, FBD programs, and
CFC programs.

The following procedure is explained, using an example in which "Power" is searched and
function block "MC_Power" is inserted into an LD program.

1. Double-click the [MC_PRG(PRG)] object in the navigator pane.

Procedure ]

7-46

WUME-GM1RTXOP-06




7.7 Program Creation Support Functions

Devices

v o X

=2 Samplel bl
=[] Device (AGM1CSRX16T)

= @[l Program_Configuration

=L} Application

The "MC_PRG" window will be displayed.
4 MC_PRG X

3 ]

100 | &

<

R[4+ [00% &
2. Select the network in the implementation section and, from the menu bar, select
Edit>Function Block Guidance.

The "Function Block Guidance" dialog box will be displayed.

WUME-GM1RTXOP-06
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7.7 Program Creation Support Functions

227 Function Block Guidance X

Search (8 |

ion Block List (F) + -

with EN/ENO (W) Operand (0) >>
2

3. Enter a character string in the Search field.

Function blocks related to the entered character string will be displayed in the Function
Block List table.

227 Function Block Guidance X

search(S): [Power

Function Block List (F) + -

With EN/ENO (W) Operand (Q) >>
2

4. Select a function block that you want to insert into the program.
A description of the selected instruction will be displayed in the Document tab pane.
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7.7 Program Creation Support Functions

=" Function Block Guidance X
Search (S): [Power
Function Block List (F) +
[ rame Desarpton
| = single avs control
=5 Servo ON
Document
MC_Power (Servo ON) il
This is a function block (FB) that sets the axis to the servo locked state to
allow operations. v
< >
O sveot

5. Click the [Operand] button.
The instance and operand input fields will be displayed.

=7 Function Block Guidance

search () [Power

| Name (M):  [MC_Power_0

Function Block List (F)

Name

Description

Bl Single axis control

\ T —
=] Servo ON

e
bDrivestart

Document
MC_Power (Servo ON) (]
‘This is a function block (FB) that sets the axis to the servo locked state to
allow operations. v
< >
[ with EN/ENO (W)

6. Enter an instance name in the Name field and values in each operand field.

If the operand for which a value has been entered is a variable that has not been declared,
the "Auto Declare" dialog box will be displayed, so that the variable can be declared.

= Function Block Gudance

st . [aver

MC_Power (Servo ON)

aow operatons.
<

Do
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7.7 Program Creation Support Functions

7. Click the [OK] button.

If an instance name has not been declared, the "Auto Declare" dialog box will be displayed,
so that an instance can be declared.

The function block will be inserted into the program.

4 MC_PRG X

1|  PROGRAM MC_ERG
=] 2 VAR
bVarl: BOOL; 28]
bVar2: BOOL;
bVar3: BOOL;
bVard: BOOL;
MC_Power_0: MC_Power;
END_VAR
100 (@R
=
1
MC_Power_0
MC Power
SM3_Drive RTEX_A6N —|Axis - Status
bRegulatorRealState —bVar3
TRUE bDriveStartRealState —bVar4
ﬂ H Enable Busy — 222
Error — 722
bVarl ErrorID — ?2?
ﬂ ﬂ bRegulatorOn
4” ﬂibDrivestnr:

g1 Info. )
e To insert a function block into a CFC program, insert a box first and, with the box selected, start

the Function Block Guidance.

e |f the "With EN / ENO" check box is selected, a function block with EN input and ENO output
will be inserted. When the value of EN input is TRUE, the function block is executed. Similarly,
when the value of EN input is FALSE, the function block is not executed. The same value as
EN input is output to ENO output.

e The Function Block Guidance can also be started using the following operations:
* Click the "Function Block Guidance" icon on the toolbar.
* Press the <Alt> key + <F2> key simultaneously.

« Select the network in the implementation section, and then right-click and select "Function
Block Guidance" from the context-sensitive menu that is displayed.

7.7.5 Input Assistant Function

By using the Input Assistant Function, variables, function blocks, operators, types, and other
elements that can be inserted in the cursor position can be selected from categories.

Procedure |

1. Move the cursor to the position where you want to insert a desired element and press the
<F2> key.

The "Input Assistant" dialog box will be displayed.
Select a desired element from the "Categories" tab pane or the "Text Search" tab pane.
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Input Assistant

Text Search Categories

Variables

Module Calls

Instance Calls
Function Blocks
Keywords

Conversion Operators

& MName

+

+

o L L

{} com

{} FLE

@ 10config_Globals
{} LoDrvEthernet
{} loDrvRTEX

{} nBs

{1 Panasonic_GM_System
{} =M3_Basic

{} sm3_cne

{1 SM3_Errar

{} 5M3_Math

Address

Structured view

Documentation

Insert with arguments

Filter |Nane ~

Insert with namespace prefix

OK Cancel

2. Click the [OK] button.

The selected element will be inserted.

g1 Info. )

e You can also open the "Input Assistant" dialog box by selecting Edit>Input Assistant from the

menu bar.

7.7.6 Argument / Variable Input Support (Component List)

This section explains the functions (component list) that support input of arguments and other
data for function blocks during program creation.

The following three input support functions are available.

B Displaying candidates for arguments that can be entered

Entering a dot (.) after a name such as a function block name or structure name displays a list
of candidates for arguments that can be entered.

WUME-GM1RTXOP-06
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7.7 Program Creation Support Functions

To enable this function, in the Options window, select SmartCoding>List components after
typing a dot(.).

Example: Displaying a list of members of structure variable stVar after structure
variable stVar and a dot are entered

dl.

#ril [
#r2
#r3

B Displaying candidates for variables or other components starting with the
entered character string

Entering any character string and then pressing the <Ctrl> key + <Space> key simultaneously
displays a list of elements that can be inserted.

Example: Entering "TI" and pressing the <Ctrl> key + <Space> key simultaneously
selects and displays the positions of variables or other components starting with
llTIll

EE |

o TC_ORIG

o TC_RAME_IN
FTC_RAMPIN_LEFT
FTC_RAMPIN_ RIGHT
FIC_RIGHT

TR

& THEN

i THES

¥ Ui

o TIHE_Tiy_BOOL

B Displaying a description of function block or function

Entering a function block name (or some other name) followed by a left parenthesis displays a
description of the function block in a pop-up window.
To open the closed pop-up window again, press the <Ctrl> key + <Shift> key + <Space> key
simultaneously.

Toi ||

PN THON_ILOCK. T0M
shanderd, 35,010 (syvlem})

SETWD B A mnllh & PO Sndiy . COdv-ORooE - codn |7 P declainiiant O TONOEP D TOW ) (7 el i 3T T TORGRRE Y HaSOEX T, PV fast
WRRLINPUT  IN BOOL Rk el siants deliy coennies | el

WAR_INPUT PT T Fime Kor Bhe deley coonfer o]
WAR DUTRUT @ BOOL f " FRISE "W
WAR_DUTRUT ET TIME i Pl iince Aiiog o

7.7.7 Global Renaming (Refactoring)

When a POU object name in the navigator pane or a variable name in the declaration section is
changed, the sections where the changed name is used are displayed, so that the name can be
changed collectively (this function is called "refactoring").

This section explains the procedure for changing the variable name of input variable " iVar2" in
function block "FB_ADD" and using the refactoring function to change the variable name in the
sections where the variable is called.
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fin_mc_pPrG hF FB_ADD x -
3 + X PROGRAM FE_ADD =3 |
Scope Name  Address Datatype Initialization ~ Comment  Attributes =l

*» VAR_INPUT varo INT

*% VAR_INPUT Varl INT

*» VAR_INPUT var2 INT

"$ VAR_OUTPUT  oVar0 INT

Procedure |

1.

Change the name of variable "iVar2" in the declaration section of the function block to
"iVar3".
The "Automatic Refactoring" dialog box will be displayed.

Autematic Refactoring: Rename >

You did rename the variable iVar2 to iVar3. Do you want to automatically adapt all
references within the project?

Configure Refactaring... Yes No Cancel

Click [Yes].
The "Refactoring" dialog box will be displayed.

Each section where the changed variable is used is displayed in red and the background of
the section is displayed in yellow.

Refactoring [m] X
Rename 'FB_ADD.iVar2' to 'Var3".
=l Deviee 1| PROGRAM FB_RDD
=l Program_cenfiguration ? AR INFUT
g 3 iVar0: INT,
ivarl: INT,
ag put 5 iVar3: INT
FB_ADD 4 mmovar
[ FunctionBlock_sample 4l var ourrUT
@ o 8 ToVaro: INT:
(D Library Manager 3|  END_VAR
MC_PRG a
] pLc_PrG
ST_POU
ST_Sample
+ [Z Task Configuration 10| &
Qﬁ Trace J. oVar0 := iVar0 + iVarl + iVar3
({ RTEX_Master
& SoftMation General Axis Fool
%[ unit_Configuration
(@ Lanporm
(i Lanporz
B Project Settings
100 @
e

By clicking an object in the navigator pane, you can check the change details of the object.
At this stage, the changes have not been reflected yet.
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When ST_POU object is selected:

Refactoring

Rename 'FB_ADD.iVar2' to 'Var3'.

= Deviee
=BHf) Program_Configuration
=% Application
¢ out
=] FB_ADD
[ FunctionBlock_sample
@ on
i Library Manager
5] MC_PRG
ff] pLc_prG
=] sT_Pou
[5] sT_sample
# (& Task Configuration
@f Trace
[ RTEX_Master
'3 SoftMotion General Axis Pool
#- (@ unit_Configuration
[ Lanpor
(@ Lanpor2
@ Project Settings

3 FB inst.iVar3 := ;

[ProGRAM ST_POU

VAR

FB_inst: FB_ADD:
result: INT;
END_VAR

FB_inst.iVar0 := 107
FB inst.iVarl

TB_inst()
result := FB_inst.ofar0

’| The section where variable iVar2 is used in object ST_POU is changed to iVar3

00 |&

100 @&

Click the [OK] button.

All changes will be reflected.

7-54

WUME-GM1RTXOP-06



7.7 Program Creation Support Functions

i Info. )
e When the sections where the changed variable is used are displayed by the refactoring
function, you can individually select whether to reflect the change. Right-click in the sections

where the changed variable is used and select whether to reflect the change, from the context-
sensitive menu that is displayed.

"Reject this change": Does not reflect the change in the selected section
"Accept this object": Reflects the change in the object
"Reject this object": Does not reflect the change in the object

FB inst.iVar0 := 10;

FB inst.iVarl

FB inst.iVar3d := 30; : :
FB inst() Reject thiz change
result := FB_inst.oVar( Accept this object

Reject this object

100 |[Eh

e In the Options window, you can specify the situations where the refactoring function is enabled.

Open the Options window (by selecting Tools>Options), select the "Refactoring” category, and
specify the situations where the refactoring function is enabled.

Options x

CFC Editor
:ﬁ'ﬂ Debugging
% Dedaration Editor
ﬂ Device editor Auto declare:
] FBO, LD and 1L editor
ﬂ International Settings
[ Load and Save

Suggest refactoring for the following operations:

0n adding or remaving variables, or on changing the scope

On renaming variables

,@ Monitoring Mapping editor:

il m On renaming variables
SFC editor

E=l smartCoding Navigator:

Text editor On renaming objects

Tabular declaration editor:

On rensming variables

Conc

7.7.8 Displaying Programs in Multiple Languages (Project Localization)

The project localization function allows the user to translate and register comments, titles, and
other information in the program to display the translated content in the program window.

Procedure |

1. From the menu bar, select Project>Project Localization>Create Localization Template.
The "Create Localization Template" dialog box will be displayed.
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2. Select information to be translated.

To translate comments and titles in a program, select the "Comments" check box.

To add location information to a template, select "First Appearance" or "All" in the Location
information drop-down list.

Create Localization Ternplate >

Ihzhude the Following Information
[] Hames

[ ] dentifiers

[[]Strines

Comments

Pogitian infarmation
First Appereance o

3. Click the [Create] button.
The "Save As" dialog box will be displayed.

W savens X
&« v 4 » ThisPC » Documents » POT v [4] Search POT 2
Organize * New folder -

&=/ Pictures Ca) MName - Date modified Type Size
@ OneDrive Mo items match your search,
[ This PC

J 30 Objects
[ Desktop
|=| Documents
‘ Downloads
J') Music
| Pictures
B videos
i Windows (C:)

¥ Network v

File name: |LD_Translation.pot

Save as type: | POT translation template ( *.pot)

~ Hide Folders

Save Cancel

4. Enter a file name and click the Save button.

A POT translation template file (".pot") will be created.

For localization, use an editor such as PoEditor to enter translations.
Create a localization file (".po").
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- Source text — Japanese Translation — English
// TONDREEH // TON Current Time
1 AFIX1 // Input X1
B o FFEEE Self-holding circuit
TONT7Y9v3yT0vIDET Execute TON FunctionBlock

6. From the menu bar, select Project>Project Localization>Manage Localizations.
The "Manage Localizations" dialog box will be displayed.

7. Click the [Add] button.

The "Open Localization File" dialog box will be displayed. Select a localization file (".po")
that has been created.

The added localization file will be displayed in the "Available Localizations" area.

Manage Localizations >

fvailable Localizations
Files fidd

ld_sample-en-US po I

<Criginal Version>

Switch Localization Gancel

8. Click the [OK] button.
The "Manage Localizations" dialog box will be closed.
This completes the localization file creation procedure.
Next, the procedure for switching the display is explained below.

9. From the menu bar, select Project>Project Localization>Switch Localization.

Symbol comments and title comments will be displayed according to the translations in the
added localization file.

To return the display to its original state, select "Switch Localization" again.
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v 2 8 X PROGRAM POU_1
Scope Name Address Data type Initialization ~ Comment Attributes 2
. @ VAR X1 BOOL Input X1
2 @ VAR CurrentTime TIME TON Current Time
3 @ VAR TON_O TON
d ewr m s00L Translated symbol comment
S @ VAR X2 BOOL v
< >
-
1 Self-holding circuit |
X1 \ R1
] N ¥
R1 Translated title comment
I
U u /
2 Execution TON FunccionElsckl
TON_ 0
X2 TON R2
N m 0 (]
T$#5s — (BT ET —CurrentTime

g1 Info. )

e You can also switch the localization file by clicking ™ on the toolbar.
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7.8 Build

When a created program is subject to a build process, objects in the application are compiled. If
code generation is executed after the build process is executed, an application to be
downloaded to the GM1 controller will be generated.

7.8.1 Build

The syntax of all objects is verified when the build process is executed for the first time.

The syntax of only differences is verified when the build process is executed a second time and
thereafter. No application code will be generated.

7.8.2 Rebuild

Verifies the syntax of all objects again.
As is the case with build, no application code will be generated.

Procedure |

1. From the menu bar, select Build>Rebuild.

The syntax of all objects will be verified. If an error or warning occurs, an error or warning
message will be displayed in the message view.

Check the message displayed in the message view and correct the program as necessary.
After correcting the program, execute rebuild again.

7.8.3 Code Generation

The GM1 controller generates codes (application codes) to be executed when the application
starts.

Displays the remaining program capacity and variable capacity during code generation.

Procedure |

1. From the menu bar, select Build>Code Generation.

Tests will be executed to check memory allocations, data types, and library availability and
code size (in bytes), data size (in bytes), allocated memory contents, and most frequently
used address (in bytes) will be displayed in the Messages view.

Example: Messages view displayed when code generation is completed correctly
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Meszages - Total 60 error(s), 1 wasninglz), § message(s)
Build + [© 0 emorts) | & 1 wamingls) [@ s messagets) | X ¥

Description Praject Otject Postion
------ Buid started: Appheation: Device. Apphcation ——--
Tyeify code...
Generate code. ..
Generate global isalzatons. .
Generate code ritalzaton...
Generate relocatons

@ Sae of generated code: 677450 bytes

O Size of giobal data: 137471 bytes Remainingamount (%)

© Total slocated memory size for code and dats: 806008 bytes

O Memory area O contains Code: size: 16777216 bytes, highest used address: 67743 e B Tl

O Memory area 1containg Data: size: 16777216 bytes, highest used sddress: 128538, [argest Contguous memer y Gap: 1 5

@ Memory area 2 containg Inputs size: 200960 bytes, address: 200360, largest ¥ gop: Obytes {0 %)

O Memory area 3 contains Cutput: sre: 200960 bytes, address: 200960, largest conbio. v gac: 0 bytes (0 %)

@ Mamory aren dcontaing Mamory: size: 16384 bytes, highest used address: 16384, largast eontiguous mamary gap: 0 bytes (0 %)

@ Memory area 5contains Retain data and Persistent data: size: 196534 bytes, largest conbiguous memory gap: 196459 bytes (99 %)
Bud complete -- 0 ervars, 1 warmings : Ready for downioad

Memory area 0 Program capacity For the maximum capacity, refer to
the GM1 Series Reference Manual
(Hardware).

Memory area 1 Variable capacity (non-hold) For the maximum capacity, refer to
the GM1 Series Reference Manual
(Hardware).

Memory area 2 Input variable Automatic assignment during code
generation

Memory area 3 Output variable Automatic assignment during code
generation

Memory area 4 Internal memory Automatic assignment during code
generation

Memory area 5 Variable capacity (hold) For the maximum capacity, refer to
the GM1 Series Reference Manual
(Hardware).

gl Info. )
e After application codes are generated, if some codes are changed and code generation is
executed again, differential compilation will reallocate memory to only newly added and
changed blocks and variables. If memory fragmentation occurs as a result of memory

reallocation, the amount of memory that can be actually used will be reduced. To eliminate
memory fragmentation, you must perform the procedure described in "7.8.4 Clean".

7.8.4 Clean

Deletes application build information.

Procedure |

1. From the menu bar, select Build>Clean.
If "Clean" is executed, the following confirmation message will be displayed.
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GM Programmer

without download!

o Attention: After this action login is no longer possible
Do you wish to continue?

tes

Clicking the [Yes] button executes "Clean".

e If "Clean" is executed, online change can no longer be performed. Therefore, to log in to the

GM1 controller again, you must download the applications.
e If you copy a program object (POU object), execute “Clean” for the copied POU object.

'm

e Even if "Clean" is executed, the variables registered in the global persistent variable list will not
be initialized. Other variables and persistent variables will be initialized.

7.8.5 Clean All

Deletes all application build information in the same way as "Clean".

Procedure |

1. From the menu bar, select Build>Clean All.
If "Clean All" is executed, the following confirmation message will be displayed.

GM Programmer

Attention: After this action login is no longer possible
without download!
Do you wish to continue?

fes

2. Clicking the [Yes] button executes "Clean All".

If variables have been registered in the persistent variable list, the following confirmation
message will be displayed.
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GM Programmer

The project contains persistent variables lists with internal
data (e.q: placeholders for deleted or changed variables).

Do you want to delete the internal data? The persistent

Yes Mo

variables may have to get initialized after the next download.

3. If you delete internal data, click the [Yes] button.
If you do not delete it, click the [No] button.

'm

e |f you have made changes such as "Add new variables to the top of persistent variable list",
note that actual variable values could become different values because the memory areas for

retaining variables have become misaligned.
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7.9 Tasks
The GM1-series motion controller executes the following three tasks.
Task Description
) This is a user program task to perform motion control.
MotionTask L ) o . . .
It is given the highest priority. Only one MotionTask is allowed for each project.
This is a user program task to perform control other than motion control.
UserTask The user can set the level of priority. Up to 50 tasks can be registered in a single
project.
This is a task that is used by the system and cannot be added by user programs.
SystemTask _ _ y the system a y prog
It is processed while other tasks are inactive.

To execute a user program, the program (POU object) must be added to tasks.
Add motion control programs to MotionTask. Add other control programs to UserTask.

Devices » 0
=134 Sample I - | A
=[] Device (AGM1CSRX16T)
= @ﬂ Program_Configuration
=1} Application
@ o
ﬁ] Library Manager
MC_PRG (PRG)
Task Configuration
=) 1.Motion
=gk MotionTask
& MC_PRG
) 2.User

7.9.1 Adding Programs

POU objects of programs can be added to tasks.
For example, use the following procedure to add program "LD_POU" to task "MotionTask".

Procedure |

1. Double-click the "MotionTask" object in the navigator pane.
The "MotionTask" task configuration window will be displayed in the main pane.
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% MotionTask x|

Task type: MotionTask

Priority (2.3% 3

Type
Followthe setting period of RTEX_Master.

Watchdog
[[] Enable

Time{T): ‘

al |
Sensitivity(g): |

POUs

ok Add Call(2) ¢ Remove Call(R) (& Change Call(C) | 4+ Move Up(l] # Move Down(D) |"E; Open POU(O)

Comment

2. In the "MotionTask" window, click the [Add Call] button.
POUs
| gk Add Call{&) IX Remove Call(R) [& Change Call(C) | i Move Up(U) & Move Down(D) |"E§ Open POUQ)
POU

Comment

The "Input Assistant" dialog box will be displayed.
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Input Assistant

Text Search Categories

Documentation

Program A Mame Type Origin
=1L} Application
i¥] Lb_Pou R
Structured view
Insert with arguments Insert with namespace prefix

OK Cancel

3. Select the POU object (LD_POU) of the program to be added to the task and click the [OK]

button.
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Input Assistant

TextSearch Categories

Program

Structured view

Dogcumentation

a  MName Type Qrigin
= :t application 4= o
Ao rov | oo
Insert with arguments Insert with namespace prefix

PROGRAM LD_POU

Corc

The POU object of the program will be added to the task.
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& Mot k x|

Task type: MotionTask

Briority (3.3): 2 s
Type

Follow the setting period of RTEX_Master.

Watchdog
[] Enable

Time(T):

sensitivity(s): |

POUs

o Add Call(A) 3 Remove Call(R) [# Change Call{C) | # MoveUp(l) & Move Down(D) | *= Open POU(O)
3 ) P B

POU

MC_FRG

LD_POU

Selecting a cell in the "Comment" column allows you to edit the comment.
The task will also be added to the navigator pane.

il

=[] Device (AGMICSRY15T)
=2 Program_caonfiguration
I'—_".O Application

.TJ Library Manager
~-hF] Lo_pou (PrRG)

—- Task Configuration

Eia 1.Motion
E@ MotionTask
-] MC_PRG
i8] |Lo_Pou

g1 Info. )

>E[I 2.User

e You can also add a POU object to a task by dragging the POU object in the navigator pane and
dropping it onto the task object.
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7.9.2 Adding a UserTask

UserTask can be added to a project.

Procedure ]

1. Right-click "2.User" in the navigator pane and then select Add Object>UserTask from the

context-sensitive menu that is displayed.

Devices

- 1 x

=3 Samplk_i
=[] Device (AGMICSRX15T)
= @ﬂ Program_Configuration
=1L} Application
@ cn
Library Manager
BF] Lo_pou (PrE)
= @ Task Configuration
=) 1.Motion
= @ MotionTask
H] MC_PRG

] Lo pou

|~

I ) [2.User

-

[ 3.5ystem

Properties...

| ) Add Object

»

-_H| @ UserTask...

Add Folder...

The "Add UserTask" dialog box will be displayed.

Add UserTask

%cﬂﬁ Create new user task object.

Name(N):

X

Cancel

2. Enter a task name in the Name field and click the [Add] button.
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The task object will be added.

=) Sampe_1
E-- Device (AGM1CSRX18T)

E-[l Program_Configuration
=€} Application

@ on

m] Library Manager

@ LD_POU (PRG)

= (#8 Task Configuration

=3 1.Motion

: E@ MotionTask
8] MC_PRG
] Lp_pou

I$ UserTask01 I

2 3.5ystem

3. Add a POU object to the UserTask.

The added POU object will be executed as a UserTask.

Double-clicking the object of the added UserTask displays a task configuration window
where task settings can be configured.

& UserTaskol x|

Task type: UserTask

Priority (7..15): |7

S

Type

Watchdog
[] Enable

Cydlic ~ | Interval(L): |4000

Hls v

Time(T): |

|

Sensitivity(s): |

POUs

&k Add Call(A) 3 Remove Call(R) [ Change Call(C) | # Move Up(U) # Move Down(D) | ™= Open POU(Q)

POU
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7.9.3 Task Configuration Window

The task configuration window allows the user to configure settings related to task execution,
such as execution priorities, execution methods, execution intervals, and watchdog timer.

For the procedure for displaying the task configuration window, refer to "7.9.1 Adding

Programs".

Example: Task configuration window for task "MotionTask"

& MotionTask X |

MotionTask [Device: Program_Configuration: Application: Task Configuration] |
Task type: MotionTask

priority (333 |

Type
Followthe setting period of RTEX_Master.

Watchdog
[] Enable
Time(D: | : ‘
Sensitivity(S): | : |
POUs

. Remove Ca [# Change Ca ove Up % Move Down pen
4k Add Call() R Call(R) [# Ch Call{C) | & Move Up(l) Maove D D |*=0 POUO)

POU Comment

MC_PRG

LD_POU

Item Description

This field displays the type of the task.

Task type
vp It displays MotionTask, UserTask, or SystemTask.

Priority

This field displays the priority of the task. The smaller the value, the higher the priority.
For UserTask, the priority can be set between 7 and 15 inclusive.

This section specifies the processing method for the task.
e Cyclic:
e Event:

"Event" field is detected

For UserTask, one of the following two types can be selected.

Type Processes the task at intervals. Specify a task interval in the "Period" field.

Starts task processing as soon as a rising edge of the global variable specified in the

time, the task will enter an error state and comes to a halt.

Watchdog The stop conditions are divided into the following two cases:

"Sensitivity" or the time specified in "Time"

If the "Enable" check box is selected, when the program execution time exceeds the preset

e Case where the program execution time exceeds the number of times specified in
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Item

Description

e Case where the program execution time exceeds "Sensitivity"x"Time" during a single

cycle (Example: If "Sensitivity" is set to "3" and "Time" is set to "t#20ms", when the
execution time exceeds 60 ms during a single cycle, the task will stop.)

If the watchdog timer causes the task to stop, the event will be recorded in the "Log" tab of

the device editor.
Communication Settings | £) 0 warning(s) IO 0 error(s) | E/ 2 exception(s) |0 194 information(s) () 0 debug message(s) <All components>> - | Logger
Offline logging UTC time
Date and Time and Settings d o
Severity  Time Stamp Description Component
FEEIEITS E 27.11.202009:31:10.374  “SOURCEPOSITION™ App=[Appiication] area=0), offset=0 CmplecTask
£ 27.11,202009:31:10.374  “EXCEPTION® [Watchdog] occurred: App=[Application], Task=[MotionTask] CmplecTask
Log
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8.1 Flow of Operation Check

8.1 Flow of Operation Check

This chapter explains how to connect the PC where GM Programmer is installed and the GM1
controller and operate the GM1 controller from the PC.

First, this section explains the flow of operation check for a program that is created.
1. Build

Execute build to check a program that is created. If an error occurs, correct the program and
execute build again. If code generation is executed after build is completed normally, an
application will be generated.

Operation: From the menu bar, select Build>Build. From the menu bar, select Build>Generate
Code.

.

2. Connecting to the GM1 controller

Connect the PC where GM Programmer is installed to the GM1 controller.

Operation: Double-click the Device object in the navigator pane to display the "Communication
Settings" window, and then select the "Network Scan" tab and select the GM1 controller to
which you want to connect.

.

3. Login

Log in to the GM1 controller. When you log in to the GM1 controller, applications are
downloaded to the GM1 controller.

Operation: From the menu bar, select Online>Login.

.

4. Debug

Execute the application and perform debugging. If there are any problems with behaviors, log
out of the GM1 controller, correct the problem, and execute build again.

Operation: From the menu bar, select "Debug" and then each debug menu item.
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8.2 Connecting the GM1 Controller and PC

8.2.1 Selecting a Connection Port for GM Programmer

Select either LAN port connection or USB port connection.

GM1 controller

(<]
USB cable (]

o
Ethernet cable i E
i

8.2.2 Connecting the GM1 Controller and PC with a Cable

D‘IEI B3

Use an Ethernet cable or USB cable to connect the GM1 Controller and a PC on which the GM
Programmer is installed.

GM1 controller

PC USB cable

or

Ethernet cable

Lt —

I I

With GM Programmer installed

8.2.3 Operation when Power is ON

When turning ON the power supply to the system incorporating the GM1 Controller, consider
the nature and statuses of any external devices connected to the system, and take sufficient
care so that turning ON the power supply will not initiate unexpected movements.

1. Turn ON the power supplies to the I/O devices connected to the GM1 Controller.
2. Turn ON the power supply to the servo amplifier.

3. Turn ON the power supply to the GM1 Controller.
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GM1 Controller

Servo Amplifier

e
[ [@]
L. - —
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8.3 Operation Mode Switching

8.3 Operation Mode Switching

B Switching to the RUN mode

There are the following two methods.

e Press the operation button (») on the GM Programmer while the STOP LED is lit.
e Set the RUN/STOP switch on the GM1 Controller to RUN.

g1 Info. )
e The switch cannot be set to the RUN mode if an error that does not allow to continue operation
has occurred or if an exceptional situation has occurred.

B Switching to the STOP mode

There are the following two methods.

e Press the stop button (m) on the GM Programmer while the RUN LED is lit.
e Set the RUN/STOP switch on the GM1 Controller to STOP.
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8.4 Communication Setting

8.4.1 Addition of the USB Port

When connecting GM Programmer and the GM1 controller via a USB port, add a USB port.

Procedure |

1. From the menu bar, select Online>Add USB Port.

OnlinelDebug Tools  Window H
% Add USB Port |

28 Login Alt+F8
Logout Ctrl+F8
Download

Online Change

Status Alt+F5
System Data History

Reset Warm

Reset Cold

Reset Crigin

Simulation

Security »

Operating Mode »
The "Add USB Port" dialog box will be displayed.

USE Port
Device: |Panasonic GM LUSB-COM |
Port: |coms |

concel

2. Click the [OK] button.
A dialog box to restart the Gateway will be displayed.
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GM Programmer X

The configuration of gateway has been changed.
Gateway will be rebooted for the configuration to take effect.

3. Click the [OK] button.
The "Select Device" dialog box will be displayed.

Select Device b4

Select the network path to the controller:
= .{!’1. Gateway-1(scanning...) Device Name: ~ Scan Metwork
[T) [aemicsrx16T [0347.0064] | AGM1CSRX 16T

Wink

Device Address:
0347.A064

Block driver:
COM

Number of
channels:
4

Serial number:
000A35000001

Target ID:
16A9 0001

G

8.4.2 Setting the LAN Port

The following table shows the default network settings.

When connecting GM Programmer and the GM1 controller via a LAN port, match the network
settings of the PC with those of the GM1 controller.

LAN port 1 LAN port 2
IP address 192.168.1.5 192.168.2.5
Subnet mask 255.255.255.0 255.255.255.0
Default gateway 192.168.1.1 0.0.0.0

Set the IP addresses of LAN port 1 and LAN port 2 so that their network (subnet) addresses are
different.

Network settings can be changed using the [PLC parameters] tab of the "Device" object in the
navigator pane, as described below.
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1. Double-click the [Device] object in the navigator pane.

Procedure |

[x|A

=-E]l| Program_Configuration
HE S

The Device setting wir-ldow will be displayed.

7] Device x|

Communication Settings Scan Network... | Gateway -  Device ~

Date and Time and Settings

Applications

Log X

; D

Gateway
Users and Groups

Access Rights IP-Address:
localhost
PLC Shell
Port
1217

PLC Parameters

Task Deployment

Status

Information

Device Name:
AGMI1CSRX16T

Device Address:
0347.A064

Target ID:
16AS 0001

Target Type:
4102

TargetVendor:
Panasonic Corporation

TargetVersion:
1.0.0.0

2. Click the "PLC Parameters" tab in the Device setting window.

[ Device x|
Communication Settings Category SelectionD [+ =] parameter setting @
Date and Time and Settings B-Pc Parameter Valkue
i LANport1 [P Address 192.168.1.5
Lrr D 2 LAN port1 Subnet Mask. 255.255.255.0
s Project management setting LAN port1 Defauit Gateway 192.168.1.1
LAN port2 IP Address 192.168.2.5
Users and Groups. LAN port2 Subnet Mask 255.255.255.0
LAN port2 Default Gateway 0.0.0.0
Access Rights Reflect address setting to PLC Reflect
PLC Setting

e |

PLC Shell
Task Deployment
Status

Information

3. Setthe IP address, subnet mask, and default gateway for each LAN port.

4. Download the project to the GM1 controller.

g1 Info. )

e If you change the network settings for the LAN port that connects the GM1 controller and GM

Programmer with a LAN cable, the connection will be temporarily disrupted.
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8.5 Connecting to the GM1 Controller

Connect the PC where the GM Programmer is installed to the GM1 Controller.

The connection status of the PC includes "Connected", "Connection as a device user", "Login",
and "Online config mode".

Depending on the connection status, operations that can be executed are different.

If the Controller is provided with a device user registration, connection must be made as the
device user.

B Without device user registration

Not connected

A
Clean All Network scan
A
| » . .
Connected [ = Online config mode
A
Logout Login (Download executed simultaneously)
\

Login

List of available GM1 Controller operations

Function Not connected | Connected Login Online config mode
Setting / acquiring Controller x o o(Note 1) x

information

Application management X x(Note 2) o x

Reset X «(Note 3) o x(Note 4)

Security x x o o

Debug x x o x

Commissioning x x x o

(Note 1)  Not possible to operate the PLC Shell.

(Note 2) Possible to upload the source.

(Note 3) Possible to reset the device (PLC initialization) or to delete device application from the device.
(Note 4) Possible to reset the device (PLC initialization).
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8.5 Connecting to the GM1 Controller

B With device user registration

Not connected

Clean All Network scan

’ Connected

A
. Login of the device
Logoff of the device user

Y

user Y

‘ Connection as a device user |:| Online config mode
A
Logout 1 Login (Download executed simultaneously)

| Login ‘

List of available GM1 Controller operations

Function Not Connected |\as a device user |Login Online config
connected mode
Setting / acquiring x x o o(Note 1) x
Controller information
Application management | x X x(Note 2) o x
Reset x x x(Note 3) o x(Note 4)
Security x x o(Note 5) o o
Debug x x x o x
Commissioning x x x x o
(Note 1 Not possible to operate the PLC Shell.

(Note 2

)
) Possible to upload the source.
(Note 3) Possible to reset the device (PLC initialization) or to delete device application from the device.
)
)

(Note 4
(Note 5

Possible to reset the device (PLC initialization).

Addition of the device user, changing the password for the device user, or deletion of the device user
cannot be made if the user of the Device Editor is not synchronized with "Synchronization" of the
group tab.

8-10 WUME-GM1RTXOP-06




8.6 Setting Time

8.6 Setting Time

After executing the Network Scan function, set time for the GM1 controller.
You can enter date and time directly or by getting date and time from the PC.

Procedure |

1. Double-click the [Device] object in the navigator pane.

=2} Program_Configuration
ol -

The Communication Settings window for the device will be displayed.

[] Device x -
Communication Settings Scan Network...  Gateway - Device ~
Date and Time and Settings
Applications = -
=l
ag G = .
Gateway
Users and Groups
v| 0347.A064] (active) )
Access Rights IP-Address: Device Name:
localhost AGM1CSRX16T
PLC Shell
Port: Device Address:
1217 0347.A064
PLC Parameters
Target ID:
1649 D001
Task Deployment
Target Type:
Status 4102
TargetVendor:
Infarmation Panasonic Corporation

TargetVersion:
1.0.0.0

2. Click the "Date and Time and Settings" tab.
The Date and Time Settings window will be displayed.
The "Device Date/Time" section displays the current date and time of the GM1 controller.

Communication Settings
4 ‘ Device Date/Time Date/Time

Date and Time and Settings | Date: 11112020 Date(N): 11/11/2020 2

dd dd T

Ed/mmiyl e dnesday [ddfmmyyyy]
Applications

Time: 13:13:44 Time{C): 13:13:36 =
Log [hh:mm:ss] [ 1
Users and Groups Time Zone: UTC+09:00 Time Zane(Z): |(UTC) Coordinated Universal Time e
Access Rights
nrEd [] Get dateftime from PC (G}

Update(U)

PLC Parameters
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3. Change the date, time, and time zone in the "Date/Time" section or select the "Get date/
time from PC" check box, and click the [Update] button.

A confirmation message will be displayed.

GM Programmer

o Do you want to update device date and time?

Yes Mo

4. Click [Yes].
The date and time of the GM1 controller will be updated.

8-12 WUME-GM1RTXOP-06



8.7 Other Settings

8.7 Other Settings

For the connected device, configure settings described in "Change Device Name", "Sending
Echo services", "Device preference management”, and "Confirmed Online Mode".

8.7.1 Changing the Device Name

This section explains how to change the name of the device connected via "Network Scan".

1. Double-click the "Device" object in the navigator pane.

]

Procedure |

=2} Program_Configuration
ol

The setting pane will bé displayed in the main pane.

(7] pevice x

Communication Settings Scan Network...  Gateway - Device ~

Date and Time and Settings

Applications s -
=l

0347.A064] (active)l

Log e Y
Gateway

Users and Groups

~
Access Rights IP-Address:

localhost
PLC Shell

Port:

1217
PLC Parameters

Task Deployment

Status

Information

Device Name:
AGMI1CSRX16T

Device Address:
0347.A064

Target ID:
16A% 0001

Target Type:
4102

TargetVendar:
Panasonic Corporation

TargetVersion:
1.0.0.0

2. Select "Rename Active Device" from the "Device" menu.
The "Change Device Name" dialog box will be displayed.

Device -

Options »

Rename Active Device...

Wink Active Device
Send Echo Service...

Encrypted Communication

Change Communication Palicy...

WUME-GM1RTXOP-06
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3. Enter a new device name and click the [OK] button.
The device name will be changed.

Change Device Name d
Device name
Current AGMI1CSRX16T1
New || Device ~ I
Concel

8.7.2 Sending Echo services

This section explains how to send Echo services to the device connected via "Network Scan".

Echo services can be used to conduct a network test.

1. Double-click the "Device" object in the navigator pane.

Procedure ]

M

=-E]Y| Program_Configuration
il

The setting pane will b-e displayed in the main pane.

[f] Device x
Communication Settings Scan Network... | Gateway - Device ~
Date and Time and Settings
Applications 4ik
ep o — .
Gateway
Users and Groups
v| 0347.A064] (active)
Access Rights IP-Address: Device Name:
localhost AGM1CSRX16T
PLC Shell
Port: Device Address:
1217 0347.A064
PLC Parameters
Target ID:
16A% 0001
Task Deployment
Target Type:
Status 4102
TargetVendor:
Information Panasonic Corporation

TargetVersion:
1.0.0.0

2. Select "Send Echo Service" from the "Device" menu.
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8.7 Other Settings

Device ~

Options »

Rename Active Device...
Wink Active Device

Send Echo Service...

Encrypted Communication

Change Communication Policy...

The results of five transmissions with no data size followed by five transmissions with data
size will be displayed.

GM Programmer X

Average echo time for S services: 24.54ms
Each service was sent and received with a payload of 0 bytes.

#1113 ms
#2:50 ms
#3:14ms
#4:25ms
#5:21ms

Average echo time for S services: 2202.11ms
Each service was sent and received with a payload of 95736
bytes.

#1:2215ms
#2:2219ms
#3:2202 ms
#4:2172 ms
#5:2202 ms

8.7.3 Device preference management

Devices connected via "Network Scan" can be managed by registering them as favorite
devices.

Devices registered as favorite devices will be displayed in the device selection list in the
Communication Settings window.

Procedure |

1. Double-click the "Device" object in the navigator pane.
=i Samnle I | A
Device (AGM1CSRX16T)

=-E]Y| Program_Configuration

The setting pan_é will b-e displayed in the main pane.
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2. From the "Device" menu, select "Options" and then "Add Current Device to Favorites".

(7] pevice x

Communication Settings

Scan Network. ..

Gateway - Device ~

Date and Time and Settings

Applications

Log

Users and Groups

Access Rights

PLC Shell

PLC Parameters

Task Deployment

Status

Information

¥

Gateway

™ |

0347.A064] (active)l

IP-Address:
localhost

Port
1217

Device Name:
AGMI1CSRX16T

Device Address:
0347.A064

Target ID:
16AS 0001

Target Type:
4102

TargetVendor:
Panasonic Corporation

TargetVersion:
1.0.0.0

The connected device will be registered as a favorite device.

Device -

Options

]l

Rename Active Device...
Wink Active Device

Send Echa Service...

Encrypted Communication

Change Communication Palicy...

Add Current Device to Favorites

Manage Favorite Devices...
Filter Metwork Scans by Target ID

Confirmed Online Mode
Store Communication Settings in Project

8-16
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i Info. )
e Devices registered as favorite devices can be viewed in the "Manage Favorite Devices" dialog

box.

The "Manage Favorite Devices" dialog box can be displayed by selecting "Options" and then
"Manage Favorite Devices" from the "Device" menu.

Manage Favorite Devices X

gk Add == Delete & Move down Move up

Identifier Description

PC-PA2011C0084R Connect using device name

[0F40.A064] Connect using device address

The topmostitem will be the default for new projects or devices. Cancel

8.7.4 Confirmed online mode

A confirmation message can be displayed when an attempt is made to implement the following
actions.

e Login

e Operation
Stop

Single Cycle
Force Values
Write values
Unforce Values

Procedure |

1. Double-click the "Device" object in the navigator pane.
=5 _Samale I bl Iy

= | [ | pevice (AGM1CSRX16T)
= Program_Configuration

The setting pan_é will t;e displayed in the main pane.
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[] Device x -

Communication Settings Scan Network... | Gateway -  Device ~

Date and Time and Settings

0 —F

o _——— .
Gateway
Users and Groups
v | 01347.A064] (active) v
Access Rights IP-Address: Device Name:
localhost AGMI1CSRX16T
PLC Shell
Port Device Address:
1217 0347.A064
PLC Parameters
Target ID:
16AS 0001
Task Deployment
Target Type:
Status 4102
TargetVendor:
Information Panasonic Corporation

TargetVersion:
1.0.0.0

2. From the "Device" menu, select "Options" and then "Confirmed Online Mode".

Device ~

| Options 4 | Add Current Device to Favorites

Rename Active Device... Manage Favorite Devices. ..

Wink Active Device Filter Network Scans by Target ID

Send Echo Service... Confirmed Online Mode

Encrypted Communication Store Communication Settings in Project

Change Communication Palicy...

When an attempt is made to log in with "Confirmed Online Mode" selected, the following
message is displayed.

GM Programmer

Are you sure you want to login to the node 'Device’ with address
‘OF40.A064'7
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8.8 Login / Logout

GM Programmer allows the user to log in to the GM1 controller.

n e During login, the application and source code generated by code generation are
downloaded to the GM1 controller.

e The combination of the application and source code downloaded to the GM1 controller differs
according to the operations shown in the table below.

o: Downloaded
x: Not downloaded

Operation Boot application Source code

Login o o
Initial download o o
Downloading after changing the
program

o (¢}
"Update boot project” check box:
Selected
Downloading after changing the
program N N
"Update boot project” check box:
Cleared
Downloading after changing the o °
project
Online change
"Update boot project” check box: S o
Selected
Online change
"Update boot project” check box: x x
Cleared
Generating a boot application o o

After logging in to the GM1 controller, you can perform debug operations such as starting or
stopping the GM1 controller.

8.8.1 Login

GM Programmer allows the user to log in to the GM1 Controller. When "Login" is executed,
applications are downloaded to the GM1 Controller.

Procedure |

1. From the menu bar, select Online>Login, or press the <Alt> key and the <F8> key
simultaneously.

A confirmation message will be displayed, asking whether to download the applications to
the GM1 controller (device).
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8.8 Login / Logout

GM Programmer X

Application 'Application’ does not exist on device 'Device’. Do you want to create
it and proceed with download?

Yes No Details...

2. Click [Yes].
The applications will be downloaded to the GM Programmer at the same time as you log in
to the GM1 Controller (device).
"connected" will be displayed at the [Device] object in the navigator pane and the status of
the downloaded applications will be displayed.

Devices -~ 1 X
== United! -
= Device [connected] (AGM1CSRX 16T} Device Iogged in on
= @l] Program_Configuration
- [ Application [stop] Application downloaded
@ cn

i Info. )
e You can also log in by clicking % on the toolbar.

e If you log in again after the applications have been downloaded, the confirmation message will
not be displayed.

8.8.2 Logout

This function allows the user to log out from the device to which the user logged in.

Procedure |

1. From the menu bar, select Online>Logout, or press the <Ctrl > + <F8> key simultaneously.
You will be logged out.

g1 Info. )

e You can also log out by clicking “ on the toolbar.

8.8.3 Download

After changing programs and logging in without executing online change, you can download
applications while being logged in.
The boot application is also updated during download.
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Procedure |

1. When executing "login", select "Login without any change" and click the [OK] button.

GM Programmer *

Application changed sincelast download. What do youwant to do?

Options
() Login with anline change.

() Login with download.

(®) Login without any change.

Cancel Details...

Applications will not be downloaded to the GM1 controller.

2. From the menu bar, select Online>Download.

A confirmation message will be displayed, asking whether to download the source code to
the GM1 controller.

GM Programmer

o Do you really want to perform the operation 'Download'?

Yes Mo

3. Click [Yes].

If the project has not yet been saved, a confirmation message will be displayed, asking
whether to save the project.

4. If you do not save the project, the source code will not be downloaded. In this case, click
the [Yes] button.

GM Programmer

o Downloading the source requires the project to be saved
first.

Click "Yes™ to save the project and continue with the source
download or click 'Mo’ to skip the source download.

Yes Ho

il Info. )
e To delete the downloaded source code from the GM1 controller, execute "Reset Device". For
details on reset, refer to "9.5.1 Reset Warm, Reset Cold, and Reset Origin".
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8.8.4 Online Change

Online change allows the user to change applications without having to stop the GM1 controller
during operation. Executing online change downloads only different applications to the GM1
controller.

If the applications generated by build during login differ from the applications within the GM1
controller, the following dialog box will be displayed.

GM Programmer

Application changed sincelast download. What do youwant ta da?

Options
(®) Login with online change.

() Login with download.
(O) Login without any change.

Update bootproject

Cancel Details...

Login with online change
Executes login by downloading only different applications without stopping the GM1 controller

Login with download
Executes login by downloading applications generated by build with the GM1 controller
stopped

Login without any change
Executes login without downloading the applications generated by build

gl Info. )
e Do not clear the "Update bootproject” check box. If you clear the check box, the applications
will not be saved when the GM1 controller is turned OFF.

e \When changing the initial value of a variable with online change, be sure to add "attribute
'init_on_onlchange’™ declaration to the attribute of the target variable.

If the declaration is not added, the initial value changed with online change will not be applied.
[£] MC_PRG x

P x PROGRAM MC_PRG

e

Scope Mame  Address Data type Initial Value  Comment  Attributes
1 @ VAR  data INT 5 attriute ‘init_on_onlchange'

8.8.5 Code Analysis (Static Analysis Light)

Code analysis (Static Analysis Light) can be conducted on programs that are created.
Code analysis can check for the following errors.

Error number Description
SA0033 Unused variables
SA0028 Overlapping memory areas
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Error number Description

SA0006 Write access from several tasks

SA0004 Multiple write accesses on output

SA0027 Multiple uses of identifiers

SA0167 Report of temporary function block instance

Procedure

)

1. From the menu bar, select Project>Project Settings.
The Project Settings dialog box will be displayed.

Project Settings >

|ﬁ| Compile options

® Compiler warnings |

é Page Setup Flags  Buid

% Use  Variable Declare Description &

£ Softnat ]  sFcInit all steps and actions are reset, T

oftMotion
. L [0 sFCReset All steps and actions are reset, T
Static Analysis Light

]  sFCError Gets TRUE', if & time check failed

81 Users and Groups
[0  sFCEnableLimit Enable time check an steps
[0 SsFCErrorStep Contains the name of the step th
]  sFCErrorPOl Contains the name of the POU th
|:| SFCQuitError Execution is stopped. SFCError is
|:| SFCPause Execution is stopped. SFCError is
[0 sFCTrans Gets 'TRUE', if a transition switch
[0 sFccurrentStep Contains the name of the active :
] sFCTip Switches the next transitionona v

< >
Apply to Al
Cance
2. In the "Project Settings" dialog box, select the "Static Analysis Light" category.
WUME-GM1RTXOP-06 8-23



8.8 Login / Logout

Project Settings

Compile options
®  Compiler warnings
% Page Setup

@ Security

SFC

& SoftMotion

4 | static Analysis Light |
Users and Groups

>

Static Analysis Light

Additional Compile Checks

Unused variables

QOverlapping memory areas

- Wirite access from several tasks

Multiple write access on output

: Multiple uses of identifiers

Report temporary FunctionBlock instances

OoOoOooono

oK | Cancel

3. Select the check boxes of the items to be checked.

Project Settings

Compile options

®  Compiler warnings

% Page Setup

@ Security

SFC

é) SoftMotion

;

8 Users and Groups

>

Static Analysis Light

Additional Compile Chedks

Unused variables

Owerlapping memory areas

Write access from several tasks

Multiple write access on output

Multiple uses of identifiers

" Report temporary FunctionBlock instances

OoOoOoooo

oK | cancel

4. Click the [OK] button.
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i Info. )
e If the items to be checked are set beforehand, code analysis will be performed automatically
during login.
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8.9 Source Upload

Upload the source code from the GM1 controller to the PC and retrieve it, as below.

1.

Procedure

]

From the menu bar, select File>Source Upload(Device—PC).
The "Select Device" dialog box will be displayed.

Select Device

Select the network path to the controller:
= gl Gateway-1
@ acmicsecis [0301.0005]

Device Name:  ~ Scan Network

AGM1CSEC16
wink

Device Address:
0301.D005

Block driver:
uoP

Number of
channels:
4

Serial number:
000A35000001

Target ID:

1649 0002 v

Extract Project Archive

Locations
Extractinto the same folder where the archive is located

(@ Extractinto the following folder

[csuserspocuments

Contents

= Download information files

Cancel

x

Select the GM1 controller from which the source code is to be retrieved and click the [OK]
button.

The "Extract Project Archive" dialog box will be displayed.
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il Info. )
e If the source code does not exist in the selected GM1 controller, the following error
message will be displayed.

GM Programmer *
@ Mo source archive available on the PLC,

3. Specify the upload destination folder and click the [Extract] button.

A confirmation dialog box will be displayed, asking whether to open the uploaded source
code as a project file. Click the [Yes] button to open the uploaded source code as a project
file.

GM Programmer

Do you want to open the project which has been extracted
from the project archive?

Yes No

4. In the folder specified as the upload destination, "Archive.prj" and "<project name>.project"
will be created.

MName Date modified Type
|| Archive.prj 2020/11/11 13:43 PRJ File
| ] Samplel.project 2020/11/11 13:43 GM Programmer ...
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8.10 Commissioning

Commissioning can be conducted using GM Programmer.
To conduct commissioning, the GM1 controller must be connected in online config mode.

8.10.1 Online Config Mode

When the online config mode is selected, the servo amplifiers are set to be connected to the
GM1 Controller.

When using the online config mode, perform the setting as described in "8.4 Communication
Setting" in advance.

Procedure |

1. From the menu bar, select Project>Online Config Mode.
A confirmation message will be displayed, asking whether to remove all applications.

GM Programrmer

Application configuration mode! All applications on PLC will
be erased! Do you want to continue?

fes

2. Click [Yes].

All applications will be removed from the GM1 controller, and the GM1 controller and servo
amplifiers will be connected in online config mode.

While online config mode is in progress, "Online Config Mode" in the menu bar remains
selected.

Project | Build  Online Debug Tc

Add Object

Add Folder...
_-T Edit Object

Online Config Mode...

Set Active Application

il Info. )
e To cancel the online config mode, select Project>Online Config Mode from the menu bar
again.
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8.10.2 Conducting Commissioning for Servo Amplifiers

While in the online config mode, you can conduct commissioning for servo amplifiers.
There is no need to create a program for commissioning.
The following is an example of commissioning using the A6N-series servo amplifiers.

Procedure |

1. Double-click the servo amplifier object in the navigator pane.

=43 [{f] RTEX_Master
=45 ] rRTEX_AsN_D
M SM3_Drive_RTEX_ASN_D
The "RTEX Axis Setting" dialog box will be displayed.

2. Click the "Commissioning" tab.
The Commissioning screen will be displayed.
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Drive
Forced stop
Power Homing Stop Deceleration{T):
10 2 [ufs2]
Inching
Distance: |1 =
Foward(+) Backward(-)
Velocity: |1 =/ [ufs]
Acceleration: |10 2| [ufs?]
Dcceleration: |10 2] ufs?]
lerks [o 2| [u/s?]
*The operation of home return method follows the parameters set onthe "Home return setting” tab.
Status
Item Set Value Actual Value Servo ON/OFF:
0.00 0.00 joff |
Velodty [u/s] 0.00 0.00 Communication Status:
Acceleration [ufs?] 0.00 0.00 |inih’alizah’on of base communication {10) |
Torque [%:] - 0.00
Errar
Clear All Clear
Error Type Error Content
Driver errar @ MNa error
RTEX error
+ FBError @ Na errar
Group Description
Drive Allows the user to set commissioning parameters.
Allows the user to execute commissioning.
Status Displays the running status of the servo amplifiers during commissioning.
Error Displays errors that occurred during commissioning.
Allows the user to clear errors.

3. Click an appropriate button in the Operation group to start commissioning.
Clicking an icon starts the corresponding commissioning procedure.
To change home return parameters, use the "Home Return Settings" tab.
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Drive
Power Homing
Inching
Foward(+) Backward(-)

Forced stop
Stop Deceleration(T):

10 | [ufs2]

Distance: |1 2] [u]
velacity: |1 3 [ufs]
acceleration: |10 2] [ufs?]
Dcceleration: |10 = [ufs?]
derk: o = TR

*The operation of home return method follows the parameters set onthe "Home return setting” tab.

4. For the servo amplifier and RTEX statuses during commissioning, check the "Status" and

"Error" groups.

4-1
"Error" group.

To erase errors that are displayed, click the [Clear] button or [All Clear ] button in the

e Pressing the [Clear] button will erase axis errors, drive errors, RTEX errors, and

FB errors [0].

e Pressing the [All Clear] button will erase axis errors, drive errors, RTEX errors,

and FB errors [0] to [5].

Status
Ttem Set Value Actual Value Servo ON/OFF:
0.00 0.00 [off |
Velocity [u/s] 0,00 0,00 Communication Status:
Acceleration [u/s?] 0.00 0.00 |inih’alizaﬁon of base communication (10) |
Torque [%%] - 0.00
Errar
Clear All Clear
Error Type Error Content
Driver errar @ Nao error
RTEX errar
+ FBError @ No error

If the display of FB errors is collapsed, the number of FB errors will be displayed as
"0" in the "Error Content" column.

5. From the menu bar, select Project>Online Config Mode.
If online config mode is canceled, commissioning will be terminated.

This completes commissioning for servo amplifiers.
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g Info. )
e If you display another window during commissioning, "Stop" will be executed.
e Even if communication with the servo amplifier is disrupted during "Inching" or "Home Return"
operation, the servo amplifier will continue commissioning operation.
e If online config mode is canceled, commissioning will be terminated. To cancel the online config
mode, select Project>Online Config Mode from the menu bar again.
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9.1 Running and Stopping the GM1 Controller

9.1 Running and Stopping the GM1 Controller

This section explains how to run and stop the GM1 controller and how to run a single cycle
operation that is executed in units of a cycle.

9.1.1 Running and Stopping the GM1 Controller

Procedure |

1. After logging in, from the menu bar, select Debug>Start or press the <F5> key.
The applications downloaded to the GM1 controller will start running.

Devices »= 0 X
=5 Untitled? > A
=731 Device [connected] (AGM1CSRX16T)
= @EI Program_Configuration
= I} Application [run]
@ o

m Library Manager

2. From the menu bar, select Debug>Stop, or press the <Shift> key + <F8> key
simultaneously.

The applications will be stopped.

During debug operation, you can check the current value of each variable in the declaration
section and implementation section.
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9.1 Running and Stopping the GM1 Controller

fF] LD_PoU X [fF] ADD_3

Device. Application.LD_POU

Expression Type
@ CurrentTime TIME
@ R1 BOCL
@ R2 BOOL
@ Xl BOOL
@ X2 BOOL
+ @ TON_D TOM
23 BOCL FALSE
T & TAr A ———
<
-
1
TOH O

< TON
T$#5s —PT ET - CurrentTime T#0ms

(]

TOF_0
TOF
_EE_ IN 4]
T§2z —{PT ET ~CurrentTime_1 T#0ms=

i1 Info. )
e You can start the GM1 controller by clicking ¥ on the toolbar and also stop it by clicking m.

e You can select binary, decimal, or hexadecimal as the display format of the variable values to
be displayed. From the menu bar, select Debug>Display Mode and select a display format
from those shown.

e |f you select confirmed online mode, a confirmation message will be displayed before you start
or stop the GM1 controller. For confirmed online mode, refer to "8.7.4 Confirmed online mode".

9.1.2 Single Cycle

You can execute the application in simulation mode in a single cycle to check whether a created
program is executed as intended.

Procedure |
1. After logging in, open the POU.

l|$ ivarz o | := ivarl] z |+ E:iRETLIRNI

2. From the menu bar, select Debug>Single Cycle or press <Ctrl+F5>.
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9.1 Running and Stopping the GM1 Controller

The opened POU will enter a state in which it has been executed in a single cycle.

l|$ iVar2l & ] := iVarl[ 2 ] + 2;RETumN]
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9.2 Breakpoint

9.2 Breakpoint

By setting a breakpoint in a particular position in a program, you can forcibly stop executing the
program and check the variable values.

All programming languages support breakpoints.

9.2.1 Setting a Breakpoint

Procedure |

1. Select a position where you want to set a breakpoint. From the menu bar, select
Debug>Toggle Breakpoint or press the <F9> key.

The breakpoint will be enabled.

Example: Setting a breakpoint in line 12 in an ST program

FB_inst.iVar0[_0 ] :=10: ~
@ FB_inst.iVarl[ 0] :=204]
FB_inst.iVar2[ o | :=30;

1z

FB inst{) : 100 (&R v
If operation is started, the operation will be stopped when the position of the set breakpoint
is reached.

FB_inst.iVar0[ 10 |
© FB inst.iVarl[ 0 |

FB_inst.iVar2[ 0 | 0;

B inst() ; wo /v

In the stopped state, the following debug operations can be executed.
From the menu bar, select "Debug" and then one of the following menu items.

12

Menu item Shortcut key Icon on the toolbar
Step Over <F10> =

Step Into <F8> GE

Step Out <Shift> + <F10> t=

Run to Cursor None ae=

Set next Statement None $

Show next Statement None =

To cancel set breakpoints, from the menu bar, select Debug>Toggle Breakpoint or click

the <F9> key again.
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9.2 Breakpoint

gl Info. )
e You can specify conditions under which operation is stopped when a breakpoint is reached.

From the menu bar, select Debug>New Breakpoint. The "New Breakpoint" dialog box will be
displayed. Select the "Condition" tab and specify conditions under which operation is stopped

when a breakpoint is reached.

Mew Breakpoint

i Location Execution Point Settings

Tasks

[ only break if the breakpaint is hit in one of the following tasks

[ MotionTask
[ UserTaskil

Hit Count

Break always

Condition
[ Break, if true

[] Enable breakpoint immediately Cancel

e The Breakpoint view allows the user to check a list of set breakpoints. You can check
breakpoint positions, break conditions, and the hit count was reached. You can also add,
delete, enable, and disable breakpoints.

To display the Breakpoint view, from the menu bar, select View>Breakpoint.

Breakpoints - o X
Application: Application [Device: Program_Configuration] - | tfnew ¥ M| E | B2 S B Ay
POU Location Instance Path  Tasks  Condition Hit Count Condition Current Hit Count  Watched Value:
O Lpb_PoOU Metwork 1/ Operand 'TON_0' {Impl) (any) (any) Break always Break always 1]

O b_Pou Metwork 2  Operand 'TOF_0' {Impl) (any) (any) Break always Break always 1]

O app_3 Metwork 1 Operand 'r0" (Impl) (any) (any) Break always Break always 1]

9.2.2 Setting an Execution Point

If an execution point is set, when the position of the execution point is reached, processing that
is specified beforehand can be executed and the execution result can be output to the log of the
GM1 controller. The application does not stop at the position where an execution point is set.

Procedure |

1. Select a position where you want to set an execution point. From the menu bar, select
Debug>New Breakpoint.
The "New Breakpoint" dialog box will be displayed.

9-6 WUME-GM1RTXOP-06



9.2 Breakpoint

Breakpoint Properties

Condition Location Execution Point Settings

Location

POU POU [Device: Program_Configuration: Application]
Position Line 1, Column 1 (Impl)

Instances

Instances selected: 0

|:| Enable breakpointimmediately

2. Click the "Execution Point Settings" tab.

Cancel

The Execution Point Settings window will be displayed.

Mew Breakpoint

Condition  Location

[ Execution point (Execution does not stop at breakpaint)

Execute the following code

1

Print a message in the device log
You can include the value of variables in the message
by enclosing their name with {}
[] Enable breakpointimmediately cancel

3. Select the "Execution point" check box and enter the code to be executed at the execution

point and the message to be output to the log.

In the "Execute the following code" area, enter executable code in structure text format. In
the "Print a message in the device log" field, enter the message to be output to the log.
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9.2 Breakpoint

Example: Multiplying the value of "x3" by 5 and outputting the value to the log

MNew Breakpoint X
Condition Location Execution Paint Settings
Execution point (Execution does not stop at breakpaoint)
Execute the following code
1 X3 1= x3 ¥ 57
100 |50

Print a message in the device log
——
x3is set to {x3} ||

You can include the value of variables in the meszage
by enclosing their name with {}

[ Enable breakpoint immediately Cancel

4. Click the [OK] button.
The execution point will be set. When the execution point is enabled, ® appears at the

execution point.

&1 Info. )
e To output a message to the log when an execution point is reached, from the menu bar, select
Project>Project Settings. In the "Project Settings" dialog box, select the "Compile options"

category. Change the setting in Setting>Enable logging in breakpoints to "Enabled".

9.2.3 Call Stack View

In the Call Stack view, you can check a stop position when operation is stopped due to a
breakpoint or for some other reason. If the position is called from another block, the position of

the block can also be checked.

Procedure |

1. From the menu bar, select View>Call Stack.
The Call Stack view will be displayed.

9-8 WUME-GM1RTXOP-06



9.2 Breakpoint

Call Stack - 0 X
Application: Task:

PoOU Lecation Instance Path

2. Set a breakpoint and stop the application.
The stop position and the POU calling the POU at the stop position will be displayed.

Example: When operation stops at line 1 of function "ADD_3" and "ST_POU"
calls "ADD_3"

Call Stack r X
Application: Device Application Task: MOTIONTASK

POU Location Instance Path
o»  ADD_3 [Devicz: Program_Configuration: Application] Lire 1, Column L (Impl) ‘_ Stop position
ST_POU [Dewice: Program_Configuration: Application] Line 20, Column 1 (Impl) ‘_ BlOCk ca”ing the prOCeSS at the Stop pOSitiOn
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9.3 Debug Operations

9.3 Debug Operations

This section explains how to perform debug operations such as writing values and watch.

9.3.1 Writing Values and Forcibly Changing Values

Variable values for the GM1 controller can be changed. There are two methods for changing
values: Writing values and forcibly changing values.
Writing values: Sets a value (to be changed later) only once. This value can then be changed
by the program.
Force Values: Sets a value to be changed in every cycle and maintains the value.

For example, use the following procedure to change the value of Boolean variable "x1" from
FALSE to TRUE by writing the value.

Procedure |

1. In the implementation section, double-click the element whose value is to be changed.

A new value will be preset.
You can also preset a value by clicking a cell in the "Preset value" column of the declaration
section.

h¥] o_Pou x[f¥] ADD_3

Device. Application.LD_POU

Expression Type Value Prepared value
@ CurrentTime TIME T#0ms
@ R1 BOOL FALSE
@ R2 BOOL
@ X1 BOOL ITF'.IJEI
@ a2 BOOL FALSE
£ @ TON_O TON
<

-

TON

o
ET — CurrentTime T#0ms

2. From the menu bar, select Debug>Write Values, or press the <Ctrl> key + <F7> key
simultaneously.
The preset value will be written.
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9.3 Debug Operations

hr] LD_POU x ﬁq ADD_3

Device Application.LD_POU

Expression Type Value Prepared value
@ CurrentTime TIME T#0ms
@ Ri BOOL FALSE
P R2 BOOL
@ |X1 BOOL
L BOOL
+ & TON_D TOM
<
-
1
TOM_0
m
—E i i— IN Q
$5=2 —PT ET [~ CurrentTime T#0ms

From the menu bar, select Debug>Force Values, or press the <F7> key. The variabsle

value will be forcibly changed. Il appears in front of a variable whose value has been
forcibly changed, and then the value will not be updated by the program.

b o_Pou xR ADD3 |
Device Application.LD_POU

Expression Type Value Prepared value
@ CurrentTime TIME T#0ms
@ Rl BOOL FALSE
@ R2 BOOL
P X1 BOOL
@ X2 BOOL
+ @ TON_O TOM
<
y -
1
TON_0
®1 =
_E : % IN Q
$53 —PT ET — CurrentTime T#0ms

From the menu bar, select Debug>Unforce Values, or press the <Alt> key + <F7> key
simultaneously. Forced value change will be canceled.

9.3.2 Watch

By registering variables in the watch view, you can perform variable value management such as
checking or changing variable values.

You can use up to four watch views (Watch 1 to Watch 4).
For example, use the following procedure to register variable "x1" in watch view "Watch 1".

Procedure |

1. From the menu bar, select View>Watch>Watch 1.
Watch view "Watch 1" will be displayed.
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9.3 Debug Operations

Watch 1 - o o

Expression Application Type Value Prepared value  Execution point

2. Drag the variable "x1" element in the implementation section and drop it in the watch view.
Variable "x1" will be registered in the watch view.

You can also register the variable in the watch view by dragging it from the declaration
section and dropping it in the watch view.

1
TON_0

TON
L
Ul ™ 2 {0
$53 —(PT ET [ CurrentTime T§0ms

Drag variable x1 and drop it into the watch view

Watch 1 - o X

Expression Application Type Value Prepared value Exscution point Address

@ LD_POUNL Device. Application BOOL Cydic Moritoring

This completes the procedure for registering the variable in the watch view. You can check
variable values in the Value column.

il Info. )
e Variables whose values have been forcibly changed are automatically registered in the "Watch
all Forces" view.

From the menu bar, select View>Watch>Watch all Forces.

e |f an execution point has been set, the timing of display in the watch view can be set to the
point in time when the execution point is reached. In the "Execution point" column, select the
execution point that has been set. For details on how to set execution points, refer to
"9.2.2 Setting an Execution Point".

9.3.3 Flow Control

Flow control enables monitoring to be performed by using different colors in positions where the
program is executed and in positions where the program is not executed.

Flow control can be used in LD programs, ST programs, and FBD programs.

Procedure |

1. After logging in, from the menu bar, select Debug>Toggle Flow Control Mode.
The flow control notification dialog box will be displayed.
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9.3 Debug Operations

GM Programmer x

executing the currently watched code, and may lead to jitter

o Enabling Flow Control will prolong the cycle time of the tasks
effects or watchdog exceptions. Do you want to continue?

Cancel

2. Click the [OK] button.
The display will be switched to flow control display.

The positions where the program was executed are displayed in green and the positions
where the program was not executed are displayed in white.

Example: Flow control display for LD programs

s = .
i a ;) @ Ll
ThSs —FF BT —CurrencTime | This
X | F kil )
L b i i
=1
Ll

®1 3 ] H
. cAsE x1ENN oF
S ¥ ' H
S ¥ ' H
s Kl BE 1 H
ELSE xI : ;
END_CASE
= 140 1P (x2S £) THEM
®E B2 ' H
s 1 ELSIF (x2 ) THENW
KE 1 H

END_IF

gl Info. )
e By using confirmed online mode, you can have a confirmation message dialog box displayed

before you execute flow control. For confirmed online mode, refer to "8.7.4 Confirmed online
mode".
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9.3 Debug Operations

9.3.4 Operation Mode

Using the operation mode function makes it possible to prevent some debug operations from

being executed. This can prevent incorrect operation of the GM1 controller when it is operated
accidentally.

The current operation mode is displayed as an icon on the status bar.

Debug (&)
This mode has no restriction.

Locked ( &)
Start / stop, new breakpoint setting, and forcing values cannot be executed.
Single cycle operation, writing variables, and unforcing values can be executed.

Operational (&)

Only writing variables can be executed. Start / stop, new breakpoint setting, forced variable
change, single cycle, and canceling forced variable change cannot be executed. To use this
mode, the following conditions must be satisfied.

e Application is running
e There is no active breakpoint
e There is no variable whose value has been forcibly changed

e The application created in GM Programmer matches the boot application in the GM1
controller

Procedure |

1. After logging in, from the menu bar, select Online>Operation Mode>Locked.
The operation mode will be changed from Debug mode to Locked mode.

Last build: € 0.8 0 Precompile » RUN Program loaded Program unchanged
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9.4 Monitoring Function

9.4 Monitoring Function

The monitoring function allows the user to check the variables in the program and the current
values of the device parameters in real time while being logged in the GM1 controller.
B Monitoring variables in the declaration editor

The variables declared in the declaration editor can be monitored.

LF ] appears in front of forcibly changed values. For details on forced value change, refer to
"9.3.1 Writing Values and Forcibly Changing Values".

Expression Type Value Prepared value
@ CurentTime TIME T#Ims
@ R1 BOOL TRUE
& R2 BOOL
@ X1 BOOL [F]
L BOOL TRUE

Current values

B Monitoring variables in the implementation section of the program

e Variables can be monitored in the implementation section of the program (inline monitoring).
e The current value is displayed on the right side of each variable, such as or
2z 1

e Contacts, coils, and connection lines are displayed in blue when the current value is TRUE.

<Inline monitoring for LD programs>

TH58 —tFT ET {-Carrent Time Tiisiiing
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9.4 Monitoring Function

<Inline monitoring for ST programs>

b x1 2 = il W | *
D x 7 == i B0 | *
| xT W = iy W | =
| ADD 3 {xl ] L w2 T OLxT w0
- | CASE =1 7 | oF
| 2 XN W = H
1 ®xH T ] i
| A = H
\ ELSE x T | = ;
END_CASE
- | IF (%3 T | = f6) THEM
| ®¥ m\ | = i
- 1 ELETIF (22 @ | = THEH
| Y W | 1= :
EMD_IF

o 1S s= oo OUEIE;
&1 Info. )

e |nline monitoring can be disabled. Open the Options window (by selecting Tools>Options),
select the "Text editor" category and then "Monitoring" tab, and clear the "Enable inline

monitoring" check box.

Options

CFC Editor

-_® Debugging

# Dedaration Editor
m Device editor

[f] FBD, LD and TL editor
ﬂ International Settings
& Load and Save

F Monitaring

ii Refactoring

SFC editor

E5} smartcoding

Text editor

[[] Enable inline monitoring

Number of displayed digits

String length

Manitoringsample

AaBbCOMYyZz

Theme Ediing TextArea Margin Monitoring

3% pigits

10 3| characters

Flow control sample

AaBbCowYyZz

Cancel

B  Monitoring variables in the watch view

By registering variables in the watch view, you can monitor the variables.

You can use up to four watch views, as well as a dedicated view where variables whose values

are forcibly changed are automatically registered.
For details on how to register variables in the watch view, refer to "9.3.2 Watch".
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9.4 Monitoring Function

Watch 1 ~ o X
Expression Application Type Valus Prepared value Execution point Address
4 LD_POUX1 Device, Application BOOL Cydic Monitering
@ LD_POUXI  Device.Appication BOOL Cydic Monitering
TIME Cydic Menitoring

# LD_POU.Cur.. Device.Appication

Current values

WUME-GM1RTXOP-06
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9.5 Reset

9.5 Reset

Reset operation resets the active applications and initializes the variables and settings.
Reset is divided into the following four types and variables and settings that are initialized differ
according to the reset type.
Reset Warm
Initializes variables other than the RETAIN and PERSISTENT variables.

Reset Cold
Initializes variables other than the PERSISTENT variable.

Reset Origin
Initializes all variables. Active applications are deleted from the GM1 controller.

Device Reset

Initializes all variables and device user management information. Applications and source
code are deleted from the GM1 controller.

e The following table shows the items that are initialized by reset or other tool operation or
controller operation.

O : Retained x : Initialized Update: Updated

* . If you change the structure of the data by adding or deleting variables, the persistent
variables will be cleared if you download it as it is, so please implement it together with
"14.4.5 Saving and restoring persistent variables"

Operation Variable | RETAIN | PERSIS | (Boot) User Source IP RTC
s other | variable TENT | Applicati | manage file address time
than (RETAIN Variable on ment zone
"RETAIN ) s

/ PERSIS
PERSIS (TENT)
TENT"
Tool Stop @] O O
operation Reset
ese
warm ) © O
Reset
Cold X x O @) O O @) O
(IjDownIoa x x o* Update O Update Update (@)
Online N
change O @) O Update O Update @] O
Power
cycling x x * * o o © o
Reset
Origin x X x x X X O O

Controlle | Resetting

r "Device" x O O ©) O O O @]

operation -

Resetting
bBeVICe X X X X X X O O
means of
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9.5 Reset

Operation Variable | RETAIN | PERSIS | (Boot) User Source IP RTC
s other | variable TENT | Applicati | manage file address time
than (RETAIN Variable on ment zone
"RETAIN ) s

/ (PERSIS
PERSIS TENT)
TENT"
hard
switching

9.5.1 Reset Warm, Reset Cold, and Reset Origin

Execute Warm Reset, Cold Reset, and Reset Origin by selecting them from "Online" on the
menu bar. This section explains the execution procedure, using Warm Reset as an example.

Procedure |

1. From the menu bar, select Online>Reset Warm.

Example: "Reset Warm™" execution procedure

GM Programmmer

o Do you really want to perform the operation ‘Reset Warm'?

Yes Mo

2. Click the [Yes] button.
Reset warm will be executed.

9.5.2 Executing Device Reset from GM Programmer

Device reset can be executed from the GM1 controller as well as from GM Programmer.

To execute device reset from GM Programmer, right-click in the navigator pane and execute
device reset from the context-sensitive menu that is displayed.

Procedure |

1. Right-click the [Device] object in the navigator pane and then select "Reset Origin" from the
context-sensitive menu that is displayed.

A confirmation message will be displayed, asking whether to execute device reset.
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9.5 Reset

GM Programmer

Do you really want to perform the operation 'Reset Origin
Device [Device]'?

Yas Mo

2. Click the [Yes] button.
Device reset will be executed. When device reset is executed, you are logged out.

gl Info. )
e |f you right-click the [Application] object in the navigator pane and select "Delete application
from device", the selected application will be removed.

9.5.3 Executing Device Reset from GM1 Controller

Device reset can be executed from the GM1 controller.

Procedure |

1. Check that the power is OFF, set the mode selector switch to STOP, and set the reset bit of
the DIP switch to ON.

Mode selector switch
f—7 """ """ 777 S
|

STOP @ |
—— .. . Eﬂ DIP switch

2. Turn the power ON.
Device reset will be executed.
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9.5 Reset

3. When the "RUN", "STOP", and "ERROR" LEDs go out, device reset is completed.

\
)
-

. _STOPLI | -
' ERRORCY | T

After device reset is completed, turn the power OFF and set the reset bit of the DIP switch

° [u] °
l
E% DIP switch
[t Me==ck
‘\% ' Reset bit: OFF |21 | !
to OFF. R = °
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9.6 Checking the Status of GM1 Controller

9.6 Checking the Status of GM1 Controller

9.6.1 Checking Logs

You can check logs of GM1 controller startup, shutdown, application download, and other
events.

Procedure |

1. Connect the PC where GM Programmer is installed and the GM1 controller.
For details, refer to "8.5 Connecting to the GM1 Controller".
Double-click the [Device] object in the navigator pane.

=5 _Samale 1 =~
= Iﬂ] Device (AGM1CSRY16T) I
= Program_Configuration

The Device set?irlwg wir;dow will be displayed.

1] Deviee x

| Communication Settings Scan Network... | Gateway = Device ~

Date and Time and Settings

— | | Il
-
Log —_— R . a .
Gateway
Users and Groups
] 0347.A064] (active) v
Access Rights IP-Address: Device Name:
localhost AGMICSRX16T
PLC Shell
Port Device Address:
1217 0347.A064
PLC Parameters
Target ID:
16A% 0001
Task Deployment
Target Type:
Status 4102
TargetVendor:
Information Panasonic Corporation

TargetVersion:
1.0.0.0

2. Click the [Log] tab.
The log window will be displayed.
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9.6 Checking the Status of GM1 Controller

[l Device x
Communication Settings
Date and Time and Settings
Applications

Log

Users and Groups
Access Rights

PLC Shell

PLC Parameters

Task Deployment
Status

Information

(27 0 warming(s) [ © 0 error(s) [(E) 0 exception(s) [ @ o informatonts) | @ 0 debug messagefs) <l companents>

- Logger <Defaultlogger>

-4

[ offiinelogging [] UTC time

Severity Time Stamp

3. Click the = icon.
The log will be displayed.

(] Device x
Communication Settings
Date and Time and Settings
Applications

Log

Users and Groups
Access Rights

PLC Shell

PLC Parameters

Task Deployment
Status

Information

Description

2 0 warming(s) [@ 9 errars) [(& 0 exception(s) [@ 165 nformationts) | @) 0 debug message(s) <Al components>

AN TN <Defauit logger >

Compenent

[ offlinelogging [] UTC time

Severity Time Stemp

11,11,2020 15:25:40, 135

11,11,2020 15:25:37.953
11,11,2020 15:25:37.948
11.11.2020 15:25:37.947
11.11.2020 15:25:37.937
11.11.2020 15:25:37.844
11.11.2020 15:25:37.844
11.11.2020 15:25:37.844
11.11.2020 15:25:37.844
11.11.2020 15:25:37.841
11.11.2020 15:25:37.839
11,11,2020 15:25:37.834

oGO ORIOOIOEOSROR

Description

Setting router 2 address to (0064)

Network interface <interface »COM <100 > </interface > at router <instance>2</instance > registered
Network interface <interface >COM<100» </interface > unregistered
Reregister port 100, local address: 0x100

CODESYS Control ready

CH_INIT_FINISHED

Application [Application] denied to start locked mode
CH_INIT_COMM

CH_INIT_TASKS

Setting router 3 address to (2ddc:c028:0105)

Setting router 2 address to (0000)

Setting router 1 address to (0005)

Setting router 0 address to (0005)

Bootproject of appiication [Appiicatior] loaded

Retains matched to bootpraject of application [Appiication]
UpdateConfig DataSet End

Component
CmpRouter
CmpRouter
CmpRouter
CmpBlkDrvCom

=Y
Panasonic_GM_System
CmpApp
Panasonic_GM_System
Panasonic_GM_System
CmpRouter
CmpRouter
CmpRouter
CmpRouter

CmpApp

Crmpipp

<16A90080>

e The displayed log can be exported (by clicking ) or imported (by clicking ') as an XML file.

9.6.2 Checking the Status

You can check only one error item that has the highest severity level among all errors currently

occurring in the GM1 controller.

Procedure |

1. Connect the PC where GM Programmer is installed and the GM1 controller.
For details, refer to "8.5 Connecting to the GM1 Controller".

2. From the menu bar, select Online>Status.

The "Status" dialog box will be displayed. You can check only one error item that has the

highest severity level among all errors currently occurring in the GM1 controller.
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9.6 Checking the Status of GM1 Controller

Status X

RTEX
PLC Date Time: 11/11/2020 15:37:01 Jurtc Reset(R) Error Clear(E} Close(C)

Error Name Operation

RTEX AMP node number setting error stop

Error No.: 1021

Explain: 16493003 00000004 0000E000 62020200

3. Click the "Close" button.
The "Status" dialog box will be closed.

gl Info. )
Error types

The following table shows the types and recovery methods of errors that are displayed.
Clicking the [Error Clear] button or [RTEX Reset] button deletes the target status item.

Error type Recovery method

System error (power cycle) Turn the GM1 controller OFF and then ON.

Reinitialize the system. (Applications will be downloaded without

System error (Reinitialize) executing a reset and the mode will be set to RUN.)

System error (Stop operation) Click the [Error Clear] button.

System error (Continue operation) Click the [Error Clear] button.

Incorporation / expansion error Reinitialize the system.
Unit error Click the [Error Clear] button or reinitialize the system.
RTEX error Click the [RTEX Reset] button.

Refer to "9.9.2 Checking and Clearing Errors Using GM Programmer".

9.6.3 Checking the System Data History

You can check histories of errors that have occurred up until now.

Procedure |

1. Connect the PC where GM Programmer is installed and the GM1 controller.
For details, refer to "8.5 Connecting to the GM1 Controller".

2. From the menu bar, select Online>System Data History.

The "System Data History" dialog box will be displayed. You can check errors that have

occurred up until now.
Clicking the [Update] button collects system data histories again.
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9.6 Checking the Status of GM1 Controller

Clicking the [Export] button outputs the system data histories displayed in the dialog box to
a ".csv" file.

Clicking the [Clear History] button deletes the system data histories that are displayed.

System Data History x
Clear Histary(C) JuTtc Export(E)
Time Stamp Error Name ~
11/19/2020 12:00:12 CODESYS error
11/18/2020 15:17:37 CODESYS error
11/18/2020 15:17:37 CODESYS error
11/18/2020 15:17:37 RTEX Network communication timeout
11/18/2020 09:40:50 CODESYS error
11/18/2020 09:36:35 CODESYS error
11/18/2020 09:35:33 CODESYS error
11/12f2020 15:08:49 RTEX AMP node number setting error
11/12f2020 09:50:02 RTEX AMP node number setting error
11/12f2020 0%:43:32 RTEX AMP node number setting error
v
Error No.: 0300
Explain: 00001031 00000004 00000000 C1000000

3. Click the "x" button.
The "System Data History" dialog box will be closed.

g1 Info. )

For details, refer to "9.9.2 Checking and Clearing Errors Using GM Programmer".

9.6.4 Task Monitoring

You can check the task status, the number of cycles, cycle time, and jitter while being logged in
the GM1 controller.

Double-click the "Task Configuration" object in the navigator pane and select the "Monitor" tab.
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9.7 Device Trace Function

The Device Trace function of GM Programmer can monitor the CPU load factor of the GM1

controller.

This function allows you to check whether the entire task falls within the appropriate CPU time

range.

Procedure ]

1. Right-click "Device" and select Add Object>DeviceTrace....

Devices * 1 X [] Device x
T " = A| I Communication Settings
= (i) Devi= (8 [= Properties...
= @1] Progr;
=0 A|iz] Add Object 4 | &f DeviceTrace... I_
a Add Device... frm——
Ij“ Edit Object
= & Edit |0 mapping
e Import mappings from C5V... Groups
Export mappings to CSV...
% Online Config Mode... B
Reset Origin Device [Device]
= rrex Simulation
S o rv——— e eters

2. You will be logged in to the device.

3. Double-click the "DeviceTrace" object that has been added

be displayed.

=gl std bt )
=[] Device (AGM1CSRX 16

@,ﬂ DeviceTrace

=24 Program_configuration
=1L} Application
@ cn
m Library Manager
] mc_prG (PrG)
= @ Task Configuration
=2 1.Motion
= @ MotionTask
] MC_PRG
) 2.User

) 3.5ystem
= TRV Mactar

. The "DeviceTrace" window will
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9.7 Device Trace Function

@5 DeviceTrace X 7
1 Configuration

T T T T T T T T T T
o 1s 25 3s 45 Bs 85 7s 8s 95 10s

From the menu bar, select Trace>Online List....

The "Online List" window will be displayed. With "CpuLoadRatePacket" selected, click
"Upload".

Plotting the CPU load factor will start.
Note: As the Online List window is still open, click the [OK] button to close the window.
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W std.project - GM Programmer

File Edit View Project | Trace | Build Online Debug Tools

S~ = Jr=] a

BEruiiaeD b

Devices

= str

Add Variable
Download Trace
Start Trace.

Stop Trace.

= 3 (1) Bevice [connected] {{

=

Reset trigger
@ pevceTrace

% @) Program contgura B Autoscrl
Roicatonts b o
@ — Mouse Zooming
) Library Mang &) Reset View
[ mc PR PR T Autorit
=& Task Confiay 35 Compress
O s
| Converttosingle channel
D 2user Convertto multi channel

(=K}

= 50 RTEX Master Online List

Upload Trace

Configuration

=% ([ rrex_aen_1
SHP S5 D

33 SoftMoton Gener

= () Uit Confourat
% (@ 10_confior

5 (f Pm_confi

5 comter_cof suities

Load Trace.
Save Trace..

Export symbolic trace config

K Empiyt

< Online List
[lcputoadroterades Delete from
f == ChuLosdvandle Upload
oK
@ DeviceTrace x

Confiquration
Add Variable

= CpuLoadVariable -

V

ll
Bl

To change the graph display settings, click "Configuration" in the top right corner of the
"DeviceTrace" window to open the "Trace Configuration" window.

S Trace Configuration

Trace Record
=- CpulLoadRatePacket
mm CpuloadVariable

Presentation (diagrams)
Time axis
= Diagram 1
Y axis
= Shown variables

e CpuloadVariable

Add Variable

Record Settings
Enable Trigger
Trigger variable
Trigger edge
Posttrigger {(samples
Trigger Level
Task
Record condition

Comment

Resolution
Automatic restart

Advanced...

x
0
&
ps
Cancel

9-28

WUME-GM1RTXOP-06



9.7 Device Trace Function

< Trace Configuration X
Variable settings
Trace Record |
Variable CpuloadVariable
= CpulLoadRatePacket = ‘Q
mm CpuloadVariable Graph color |-Blue >
Line type / Line -
Point type = Dot v
Activate minimum warning |:|
Critical lower limit 0
Warning minimum calor I Eladk
Activate maximum warning
Presentation (diagrams)
- - 50
Time axis Critical upper limit | |
=. Diagram 1 Warning maximum color |-Red v|
Y axis
=i~ Shown variables
mm Cpuloadvariable
Cancel
J Trace Configuration x
Trace Record Brslayjiiade
= CpuloadRatePacket (@) Auto (O Fixed length () Fixed
= CpuloadVariable
Minimum o
Maximum 10ms
Length 10ms
[ erid [ Gray I
Presentation (diagrams) u =
Time axis : g
5 Diagram 1 Distance ims
¥ axis Subdivisions 1
= Shown variables
e Cpuloadvariable
S Preview
Reset Use as default
Reset Display settinas
Cancel
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< Trace Configuration X
Trace Record Cplayiiiade
= CpulLoadRatePacket @® auto O Fixed
wm CpuloadVariable
Minimum -12
Maximum 12
Mgrid [ Gray v
[ Deseription
Presentation (diagrams)
Time axis
= Diagram 1 Distance 1
subdivisios :
= Shown variables
mm Cpuloadvariable
ek Preview
Reset Use as default
Reset Display setfinas
Cancel
S Trace Configuration x
Trace Record 1
10
= CpulLoadRatePacket
= CpuloadVariable
0
Presentation (diagrams) ]
-10
Time axis
- . . . . . T . . »
= [ | 0 5ms 10ms
Y axis
) Backcolor |I:|White v|
= Shown variables
mm Cpuloadvariable Backcolor on Selection |I:|Beige v|
Reset Use as default
Add Diagram Reset Display settinas
Delete Diagram Cancel
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< Trace Configuration X
Trace Record Cplayiiiade
= CpulLoadRatePacket @® auto O Fixed
wm CpuloadVariable
Minimum -1
Maximum 12
Mgrid [ Gray v
[ Deseription
Presentation (diagrams)
Time axis
5 Diagram 1 Distance 1
sobdwisors |1
=i~ Shown variables
mm Cpuloadvariable
Eio Preview
Reset Use as default
Reset Display settings
Cancel
7. The following operations can be performed on the graph.
Dragging the mouse: To move the time axis
Dragging the mouse To move the Y-axis
while holding down the
Ctrl key:
Scrolling the screen: To lengthen or shorten the time axis
Scrolling the screen To lengthen or shorten the Y-axis
while holding down the
Ctrl key:
&) DeviceTrace X -
1 Configuration
: mm CpuloadVariable 7
50
40
30
20
20m " oomes oomeos zomsos oomdos
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8. The following right-click menu items can be selected.

Save Trace: Allows you to save the data plotted on the graph as a file

Load Trace: Allows you to load the trace file saved by selecting "Save Trace" onto the graph
screen

Add Variable

Download Trace
Start Trace
Stop Trace
Reset trigger

Autoscroll
Cursor

Mouse Zooming
Reset View
AutoFit
Compress

Stretch

LR

Convert to single channel

Convert to multi channel

—_ Online List ...
Upload Trace Y

Configuration
Load Trace...

Save Trace..

Export symbolic trace config

Statistics

'm

e Use the GM1 controller so that the average CPU load factor is no more than 90%. If 90% is
exceeded, stable operation may not be achieved.
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9.8 Checking the Performance of GM1 Controller

The GM1-series motion controller is a system in which multiple tasks run.

To ensure that the GM1 controller operates as a system normally, CPU resources must be
allocated to each task properly.

e |f CPU resources are insufficient:

MotionTask and cyclic tasks cannot be operated at the specified intervals. Refer to
"9.7 Device Trace Function" and keep the CPU load factor at 80% or less as a guideline.

o |f the CPU load factor exceeds 80%:
Review the program in either one of the following ways.
» Extend the interval of MotionTask and cyclic tasks.

» For the program that does not require high speed processing, reassign to the tasks with
long intervals.

Also, if the CPU load factor is high, missing RTEX command may occur. This section explains
how to check missing RTEX command.

9.8.1 Checking Missing RTEX Command

The GM1 controller allows POU to be executed by allocating the POU to a task. To execute

POU normally, the processing time (“cycle time") of the task must be smaller than the specified
interval (*1) of the task.

*1: For "MotionTask", the specified interval is equivalent to the control cycle in "RTEX_ Master".

B Task processing time

Task processing time can be viewed via the navigator pane and Task Configuration>Monitor.
In the following example, cycle times of "MotionTask" can be viewed.

Monitor  Variable Usage  System Events Properties

Task Status ECCyde Count  Cycle Count  Last Cydle Time {us)  Average Cycle Time (us)  Max. Cyce Time (us)  Min. Cycle Time (ps)  Jitter (us)  Min. Jitter (us)  Max. Jitter (s)
& MotionTask Valid 0 125624 82 33 358 55

Because cyclic communications are performed over the RTEX network, if the cycle time
exceeds the task interval, the RTEX command will not be updated in the next cycle, causing the
commanded position to remain the same as the previous value. (Missing RTEX command)

B Example of missing RTEX command

In the following example, missing RTEX command occurs because the cycle time of cycle n+1
exceeds the control cycle.

~ Control cycle Control cycle exceeded
MotionTask | Cycle n L(:ycle n+1 H Cycle n+2 \%ycle n+3

RTEX command RTEX command RTEX command
(n) (n) (n+2)
The occurrence of missing RTEX command can be checked in the following ways.
1. Checking in POU
Function block "RTEX_GetTrackingCommandError" can be used to monitor the occurrence
situation of missing RTEX command on the program.

For details on "RTEX_GetTrackingCommandError", refer to the GM1 Series Reference
Manual (Instruction).
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9.8 Checking the Performance of GM1 Controller

2. Checking with GM Programmer settings

Using the task watchdog timer function makes it possible to check whether the cycle time
has exceeded the target value. In the example shown in the figure above, if time=1ms and
sensitivity=1 are set, a watchdog timer error will occur in cycle n+1, causing the program to
stop.

9.8.2 Performance Check Based on Device Trace

The GM1 controller allows multiple tasks to run. However, use the GM1 controller so that the
CPU load factor (processing load of all tasks) is no more than 80%. The CPU load factor can be
checked using the "Device Trace" function.

Procedure |

1. Right-click the [Device] object in the navigator pane and then select Add
Object>DeviceTrace from the context-sensitive object that is displayed.

Properties...

S aIC T
Add Device...

e

&

Edit Object

Edit |0 mapping

Import mappings from CSV...

Export mappings to C5V...
2% Online Config Mode...

Reset Origin Device [Device]

Simulation

The "Add DeviceTrace" dialog box will be displayed.
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9.8 Checking the Performance of GM1 Controller

Add DeviceTrace X

i:_ Atool to inspect all traces running on the device.

Name of the Trace

DleviceTrace

Add Cancel

The selected "DeviceTrace" object will be added to the navigator pane.

Devices -+ 0 X

=<3 Samplel i
=[] Device (AGM1CSRX16T)

@,ﬁ |DeuiceTrace
= Program_Configuration
=1} Application

@ o

Library Manager

g Info. )
e If the CPU load factor constantly exceeds 95%, the GM1 controller will judge the system to be
out of control, causing the system to terminate with an error.

WUME-GM1RTXOP-06 9-35



9.9 Error Notification Function

9.9 Error Notification Function

9.9.1 Overview of Errors

The GM1 controller has a self-diagnostic function which identifies errors and stops operation if
necessary.

Indications concerning self-diagnosis are as follows.

B LEDs related to self-diagnostic errors

e: Lit, A: Flashing, o: Unlit, —: Indefinite (Lit or unlit)
LED display :
Description C)tp:)ratlon
RUN STOP ERROR ALARM SEUE
Normal |e @] @] @] Normal operation Operating
@] ° O O STOP mode Stopped
Error ° O A O When a self-diagnostic error Operating
occurs (Operation continues.)
@] ° A @] When a self-diagnostic error Stopped
occurs (Operation stops.)
O ° - ° System error Stopped

B PLC parameter setting

Operation mode at the time of error can be set to continue operation or stop operation in the
PLC parameter setting.

[f] Device x

Communication Settings

Date and Time and Settings

Applications

Log

Users and Groups

AccessRights

PLC Shell

PLC Parameters

Task Deployment

Status

Information
[

Parameter Type
% |A unit error occurred ion of BYTE
= @ Network setting
= @ LANport1
@ IP Address STRING
% SubnetMask STRING
@ Default Gateway STRING
= @ LANport2
@ IP Address STRING
# SubnetMask STRING
@ Default Gateway STRING

Value Default Value Unit  Description
Stop operation Stop operation Please select the operation when a unit error occurred.
Network setting
LAN port1 network settings
'192.168.1.5' '192.168.1.5' Specify the ip address for LAN port1.
'255.255.255.0' '255.255.255.0' Specify the subnet mask for LAN port1.
'192.168.1.1 '192.168.1.1 Spedify the default gateway for LAN port1.
LAN port2 network settings
'192.168.2.5' '192.168.2.5' Spedify the ip address for LAN port2.
'255.255.255.0' '255.255.255.0' Specify the subnet mask for LAN port2.
'0.0.0.0° '0.0.0.0' Spedify the default gateway for LAN port2.

9.9.2 Checking and Clearing Errors Using GM Programmer

Error information can be checked in the status window of GM Programmer.
In case of an operation continue error, the error can be resolved by RTEX Reset / Error Clear.
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i1 Info. )
e Since the error resolution method varies depending on the error, refer to "9.9.5 Error Code
List".

Clearing errors
Status * X

RTEX
PLC Date Time : 11/11/2020 16:04:29 JuTc Reset(R) Error Clear(E) Close(©)

Error Name Operation

RTEX AMP node number setting error

Error No.: 1021

Explain: 16493003 00000004 0000E0D0 62020200

Error display

9.9.3 Obtaining Error Information Using User Programs

The following function block can be used to obtain error information for the GM1 controller.
e SYS_SysGetSystemError

This function block is used to obtain error information for the GM1 controller from external
devices such as display units.

Procedure |

1. Define the variables to be used in the SYS_SysGetSystemError function block, as global

variables.
Devices - 1 x‘ " [ff]_Device @ VL x
=3 Samplel b |5°
= A~
(@ Device (raM1CSRX16T) Scope Name  Address  Datatype Initialization ~ Comment  Attributes
= [;jl] Program_Configuration .
I - VAR_GLOBAL xError BOOL
= o Application -
= VAR_GLOBAL eError UINT

Define global variables that are the same data
type as parameters of SYS_SysGetSystemError.

2. Select "Task Configuration" and then the "System Events" tab, and register the function to
be executed when a particular event occurs.
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Select an event.
Select "After Reading Inputs".

B SM3_Drive_RTEX_A6N_1
'3 SoftMotion General Axis Pool
+ [ﬂ Unit_Configuration
[ Lanportt
(@ Lanport2

o ]

Devices > 3 x (4 Task Configuration X
=5 Sample1 ¥ || Monitor Variable Usage Pro' jerties
= [ Device (aGM1CSRX16T) ok Add Event Handler Remove Event Hindler | & Event Info... 5]’ Open Event Function
= @ﬂ Program_Configuration - N
=€) Application Name Destription Context Debugging
GVL
[ Add Event Handler X
m Library Manager
f¥] o_pou (pre)
Event | AfterReadingInputs v
=3 LMotion Function to call [sysTEM_ERROR |
= @ MotionTask ‘
&) 1o_rou Scope (@) Application (O Pous
2 2.User Implementation language | Structured Text [ST) v
1) 3.5ystem
a§ Trace Description Called after reading inputs. Context=IEC task.
= Lﬂ RTEX_Master Debugging=Engbled
=4 RTEX_ASN_1

Cancel

Enter the function name (arbitrary name) to be
executed when the event occurs.

In the function that has been added, write a program for SYS_SysGetSystemError.

SYSTEM_ERROR function will be added.

Devices 2 X || [5] SYSTEM_ERROR X
=) Sample! ~||% X FUNCTION SYSTEM_ERROR : DWORD
= [ Device (aGMiCSRX16T) Scope Name Address  Data type Initialization ~ Comment  Attributes
=1l program_Configuration
=) Application 1 " VAR INOUT _EventPrm CmplecTask.EVIPARAM_CmplecTask
@ on 2 o var Get_System_Error SYS_GetSystemError
i) Library Manager:
1) w_pou ¢re) W - -
SYSTEM_ERROR (FUN)] Define an instance of SYS_SysGetSystemError.
= {4 Task Configuration
=2 LMotion <
Y =
& MotionTask 1| [ Get_system Error (sError=>GVL.xError , eError=>GVL.eError ): |
&) 1o_rou = = Y
2 2.user
£ 3.5ystem
@f Trace

Write a program using an instance that has been declared.
For parameters, specify global variables that have been defined.

Map the defined global variables to the 1/0 map of the ModbusTCP Slave Device to allow
external devices to get error information for the GM1 controller.

Devices ~ 2 X | (7] ModbusTCP_Slave Device x [[5] SYSTEM ERROR | (g GVL
9 55,,::/,‘(2 s T cenerat Find Filter Show all ~ o Add FB for [0 Channel... * Goto Instence
= B0 Program_Configuration Modbus TCP Slave Device /O Variable Mapping ~ Channel  Address Type Unit  Description
=€) Application Mapping EE N %IW40 ARRAY [0..5] OF WORD Modbusi IS TFES
@ cn Modbus TCP Slave Device IEC ENY S %QW34 ARRAY [0..5] OF WORD ModbusHiA TS
i Library Manager Cpz Ty W] %QW34  WORD
8] 10_pou o) ‘ Modbus TCP Siave Device "8 Applcatn rror B wewse o0
SYSTEM_ERROR (FUN) " Bit1 %QXes.1  BOOL
(& Task Configuration Information "o Bit2 %QX68.2  BOOL
= 1matin o 83 %QXes.3  BOOL
- anum’ask ‘ status ) Bitd %QXes.4  BOOL
&) 1_pou " .
& 20 . o mams 2 |Register the declared global
© 3system "5 57 «qes7 oo | variables on the 1/0 map.
& Trace " Bit3 %QX69.0  BOOL
= [ RTEX Master "» Bt %QX69.1  BOOL
= @ rrex st 9 Bitto %Qxes.2  BOOL
B SM3_Drive_RTEX_ASN_1 L") Bit11 %QX69.3  BOOL
"3 SoftMotion General Axis Pool " Bit12 %QX69.4  BOOL
#- [ unit_Configuration " Bit13 %QX69.5  BOOL
= (@ Lanport1 "5 Bittd %QX69.6  BOOL
(@ (Ao % "% Application.eEr » Eote) s WORD
"9 2 %QW36 WORD
FRN WH[E %W WOoRD
% WBH %QwBs  WoRD
Add "ModbusTCP_Slave_Device". L) S woen |wor
- - *= "o ksl %QW40 WORD
+ "9 W] %Qwsr  WORD
+ "0 (s %QWE2 WORD
FRN Wb %Qwa  WORD
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5. If an error occurs, the error code will be set in the variable, so that external devices can get
error information for the GM1 controller.

If errors occur, error codes will be updated. Error codes can be obtained
from external devices such as display units.

General Find Filter Show all \ ~ ok Add FB for IO Channel...

Modbus TCP Slave Device I/0 Variable Mapping  Channel Address Type Current Value
Mapping o ] Inputs %140 ARRAY [0..9] OF V
Mn»dbus TCP Slave Device IEC = K,v Outputs %QW34 ARRAY [0..9] OF WORD!
s - =" Outputs[0]  %QW34 WORD
L";gzﬁ ETrgp Slaleigs "% Application. xError "% Bt %uowess  BOOL

" Bit1 %QX68.1  BOOL
Information " Bit2 %QX68.2  BOOL

" Bit3 %QX68.3  BOOL
SIS ¥ Bit4 %QX68.4  BOOL

" Bit5 %QX68.5  BOOL

" Eit6 %QXE8.6  BOOL

" Bit7 %QX68.7  BOOL

"% Bits %QX69.0  BOOL

" Bit9 %QX63.1  BOOL

" Bit10 %QX69.2  BOOL

" Bit11 %QX69.3  BOOL

" Bit12 %QX69.4  BOOL

" Bit13 %QX69.5  BOOL

" Bit14 %QX69.6  BOOL

"% Bit15 %QX69.7  BOOL

+- "% Application.eError " Outputs[1] R3S WORD

9.9.4 Error Recovery Processing

gl Info. )
e For errors during simulation, check the log window or each function block.
When an error occurs, normally, stop the operation.

B When ERROR_LED flashes

A self-diagnostic error has occurred.

B  Solution

Check the condition according to the following procedure.

1. On the GM Programmer, select Online>Status and check the error content (error code).
2. Switch the mode to the PROG mode.

3. Cancel the situation in accordance with the error code.

B When ALARM_LED lights up

Timeout of the system watchdog timer has been detected.

B  Solution

Check the condition according to the following procedure.
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1. Turn the controller OFF and then ON.
If the problem persists, consult your Panasonic representative.

B Sample code

For a program that is used for error recovery processing, refer to the following.
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<Sample program>

PROGRAM RTEX_ERROR_CLR

mError instan

4

uiSYS_ErrorID:UINT;
iSequence: UDINT;

c1

10 5¥5 _ClearSystemError 0: 5Y5_ClearSystemError;

SMC_CheckAxisCommunication_0:SMC_CheckAxisCommunication;
END_VAR

1| SYS_GetSystemError_0(

2 Error=>bSYS_Error,

3 ErrorId=>uiSYS_ErrorID);

IF bSYS_Error = TRUE THEN
IF (uiSYS_ErrorID = 1

€ iSequence := 1;

7 END_IF

= END_IF

ID

0) OR ((uiSYS_ErrorID »>= l&#

1) AND (uiSYS_ErrorID <= 1 )) OR (uiSYS_ErrorID

IF uiSYS_ErrorlID <> O THEN
CASE iSequence OF

1 GM1

SYS_ClearSystemError_0(
1 xExecute := T
IF SYS_ClearSystemError_ 0

iSequence := 2;
17 END _IF

= TRUE THEN

IF Rxisl.nAxisState
MC_Reset_0(

END_IF

RTEX_Reset_0(

Execute := TRUE);
iSequence
Wait for

3€ SYS_ClearSystemError_0(
3 xExecute: SE);
RTEX_Reset_0(
Exscute
MC_Reset_0(
Axis:=RAxisl,
Execute: LSE) ;
iSequence :
END_IF
EH / FB error check
SMC_ReadFBError_0 (
Axis := Axisl,
bEnable TRUE) ;
IF SMC_ReadFBError_0.bFBError = TRUE THEN
SMC_ClearFBError(
pDrive:=ADR (Axisl));

END_IF

k t commun. n
SMC_CheckAxisCommunication_0
Axis:=RAxisl,
bEnable:=TRUE) ;

IF SMC_CheckAxisCommunication_0.bOperational = TRUE THEN
iSequence :=
END_IF

END_CASE
END_IF
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9.9.5 Error Code List

Error Operatio | Name Error description and action method Recover
No. n
method
0x0001 Stop System error Notify us of the error information or system data history Power
(serious) information displayed on the status window of GM cycle
Programmer.
0x0002 | Stop System error Notify us of the error information or system data history Power
(CODESYS) information displayed on the status window of GM cycle
Programmer.
0x0003 | Continue | System error Notify us of the error information or system data history Power
(minor) information displayed on the status window of GM cycle
Programmer.
0x0106 | Continue | Device date Because the duration of the power failure exceeded the Clear the
and time, RTC | guaranteed period (14 days), the RTC time information was | error
error initialized.
The device must be left ON for at least 10 minutes. (Time
information is reset to April 1, 2019.)
0x0110 | Continue | PWM The cycle setting is out of range. Check whether the duty Re-
to 0x113 Frequency ratio is within the allowable range. downloa
setting error d
0x0120 | Continue | PWM The duty ratio setting is out of range. Check whether the Re-
to 0x123 Duty ratio duty ratio is within the allowable range. downloa
setting error d
0x0130 | Stop Counter The counter value exceeds the upper limit. Perform reset or | Re-
to 0x131 Overflow error | Preset operation so that the counter value falls within the downloa
range between the upper and lower limits. d
0x0140 | Stop Counter The counter value drops below the lower limit. Perform reset | Re-
to 0x141 Underflow or preset operation so that the counter value falls within the | downloa
error range between the upper and lower limits. d
0x0150 | Continue | Counter The count value becomes 0 under the reset conditions and | Re-
to 0x151 Reset goes out of the range between the upper and lower limits. downloa
abnormal error | Check the settings of the upper and lower limits of the d
counter. If 0 does not exist in the range between the upper
and lower limits, make a preset request.
0x0160 | Continue | Counter The count value goes out of the range between the upper Re-
to 0x161 Preset and lower limits under the preset conditions. Check whether | downloa
abnormal error | the preset value falls within the range between the upper d
and lower limits.
0x0170 | Continue | Counter The count value goes out of the range between the upper Re-
to 0x171 Current value | @nd lower limits when the current value is changed. After the | downloa
change current value is changed, check whether the new value falls |d
abnormal error | Within the range between the upper and lower limits.
0x0200 | Continue | Expansion unit | An expansion unit communication error has occurred. Check | Clear the
Communicatio | onnections. error
n error
0x0201 Stop Expansion unit | More than 15 expansion units are connected. Check Power
connections. cycle
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Error Operatio | Name Error description and action method Recover
No. n y
method
Number of
connections
exceeded
0x0203 | Stop Expansion unit | An attempt to upgrade the expansion unit could have failed. | Re-
Startup error Upgrade again. downloa
d
0x0205 | Stop Expansion unit | Waiting for expansion unit startup has timed out. Check Re-
Startup wait connections. downloa
timeout error d
0x020C | Stop Expansion unit | The number of expansion units in the project does not match | Re-
Connection the number of expansion units mounted. Check connections. | downloa
number d
mismatch
0x020D | Stop Expansion unit | The expansion unit model in the project does not match the | Re-
Model code expansion unit model mounted. Check connections. downloa
mismatch d
0x020E | Stop Expansion unit | The version of the expansion unit registered in the project Re-
Version does not match the version of the expansion unit mounted. | downloa
mismatch d
0x020F | Stop Expansion unit | Expansion unit initialization has failed. Check connections. Re-
Unit downloa
initialization d
error
0x0221 Continue | Expansion unit | An I/O data error has occurred in the expansion unit. Check | Clear the
to I/O data error | the installation environment. error
0x022F
0x0300 | Continue | CODESYS A CODESYS error has occurred. Check the error details in | Clear the
error the log window of GM Programmer. error
0x1000 | Continue | RTEX An alarm has occurred in the servo amplifier. Use Reset
to Amplifier alarm PANATERM Lite to check the alarm number. the
0x100F amplifier
0x1010 | Continue | RTEX A warning has occurred in the servo amplifier. Use Reset
to Amplifier PANATERM Lite to check the warning number. the
0x101F warning amplifier
0x1020 | Stop RTEX There are duplicate MAC IDs among servo amplifies. Check | Power
AMP node the MAC ID settings of servo amplifiers. cycle
duplication
error
0x1021 Stop RTEX The number of axes in the project does not match the Re-
AMP node number of axes for the servo amplifiers. Check the number | downloa
number setting of axes in RTEX_Master. d
error
0x1022 | Stop RTEX The MAC ID in the project does not match the MAC ID of the | Re-
AMP node servo amplifier. Check the settings. downloa
number setting d
error
0x1023 | Stop RTEX More than 16 servo amplifiers are connected. Check Power
Over the connections. cycle
number of
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Error
No.

Operatio
n

Name

Error description and action method

Recover

y
method

amplifier
connections

0x1024

Stop

RTEX
Amplifier
parameter
error

RTEX function
enhancement
setting1

There is an error with the settings of the servo amplifier

parameter (RTEX function enhancement setting 1 "Pr7.22").

Review the settings.

Power
cycle

0x1025

Stop

RTEX

Amplifier
connection
error

The connected servo amplifiers are not supported by the
GM1 controller.

Power
cycle

0x1026

Stop

RTEX
Communicatio
n / Control
Cycle setting
error

RTEX_Master Communication / Control Cycle settings do
not match the settings for the servo amplifiers. Review the
settings.

0x1030

Stop

RTEX
Amplifier
parameter
error

RTEX function
enhancement
setting1

There is an error with the settings of the servo amplifier

parameter (RTEX function enhancement setting 1 "Pr7.22").

Review the settings.

Power
cycle

0x1040
to
0x104F

Stop

RTEX
Amplifier
parameter
error

RTEX speed
unit setting

There is an error with the settings of the servo amplifier
parameter (RTEX speed unit setting "Pr7.25"). Review the
settings.

Reset
the
amplifier

0x1050
to
0x105F

Stop

RTEX
Amplifier
parameter
error
Absolute
encoder
setting

There is an error with the settings of the servo amplifier
parameter (absolute encoder setting "Pr0.15"). Review the
settings.

Reset
the
amplifier

0x1060
to
0x106F

Stop

RTEX
Amplifier
parameter
error

RTEX function
enhancement
setting 2

There is an error with the settings of the servo amplifier

parameter (RTEX function enhancement setting 2 "Pr7.23").

Review the settings.

Reset
the
amplifier

0x1070

Stop

RTEX

Amplifier alarm
clearing
timeout

An attempt to clear a servo amplifier alarm has failed.

Reset
the
amplifier
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Error Operatio | Name Error description and action method Recover
No. n y
method
0x1071 Stop RTEX An RTEX communication error has occurred. Check the Reset
Amplifier network connection / installation environment. the
communication amplifier
error
0x1072 | Stop RTEX RTEX communication has timed out. Check network Reset
Network connections. the
communication amplifier
timeout
0x1077 | Continue | RTEX An attempt to reset RTEX has failed. Check network Reset
Reset error connections. the
amplifier
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10.1 Simulation Function

10.1 Simulation Function

Simulation mode allows the user to perform a login operation without connecting to the GM1
controller. It also allows the user to check behaviors in the same way as if the user logged in.

Procedure |

1. From the menu bar, select Online>Simulation.
Simulation mode will be invoked and "Simulation" will be displayed on the status bar.

[{ Device x =
| Communication Settings Scan Network... | Gateway Device
Date and Time and Settings
o [y
L | | IIII
.
-
Leg —_— Y 5 °®
Gateway
Users and Groups
<simulation mode > <simulation mode >
Access Rights
PLC Shell
PLC Parameters
Task Deployment
Status
Information
< >
Lestbuild €2 0 & 0 Precompile . _ & Projec

2. From the menu bar, select Online>Login, or press the <Alt> key and the <F8> key
simultaneously.

Login will occur in simulation mode. When login occurs in simulation mode, the device
object is displayed in italic.
Devices * 0 X
=3 Untitleds |~
- [[] Device fronnected] (AGMICSRXIET)
= E]Q Program_Configuration

- I} Application [stop]

Simulation will start.

Y

° is displayed in front of the object of a device that is operated in simulation mode.

10-2 WUME-GM1RTXOP-06



10.2 Security Function

10.2 Security Function

GM Programmer is equipped with a security function that can implement user management
(project user management and device user management) and encrypt project files. This section
explains security-related functions such as user management and project encryption, and the
procedures for operating each security function.

@

Each user ID and their corresponding password must be different character strings.

Password strength must be sufficiently high. Do not use any passwords that can be easily
guessed.

Accounts must be managed properly and must not be shared unnecessarily.

Use this controller in a secure network environment.
Use encryption functions properly to protect information assets.

Use the device user management function to perform authentication protection for the
controller during operation.

After logging in with the initial password, be sure to change the password.
Implement password management to prevent passwords from being forgotten. If the
password is forgotten, device reset must be performed on the controller.

Implement password management to prevent passwords from being leaked to third
parties.

Item

Reference

Description page

User management users are registered. "P 10-4"

Allows execution permissions for operations (such as
executing menu commands and adding, editing, and
deleting objects) to be assigned to each group in which

User management also enables logins to be permitted by
assigning permission for login to the device to each user
and entering passwords.

Encryption / signature encrypts connections between the GM1 controller and the | "P.10-16"
PC.

Provides password-based encryption for project files and

Write-protection project files from being modified unintentionally by "P.10-24"

Provides write-protection for project files and prevents

mistake.
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10.3 Security Function: User Management

Project user management allows execution permissions for operations (such as executing
menu commands and adding, editing, and deleting objects) to be assigned to each group in
which users are registered. Logon must be performed by a user of a privileged group.

Device user management also enables logins to be permitted by assigning permission for login
to the device to each user and entering passwords.

10.3.1 Project User Management

When a new project is created, Owner users, Owner group, and Everyone group are already
registered.

Owner users belong to Owner group and can execute all operations.
All users including Owner users are automatically registered in Everyone group.

Group User Remarks

Users can execute all operations.
Owner Owner o

For Owner users, the password field is left blank.
Everyone Owner All users are registered automatically.

10.3.2 Creating a New User and Group

In the following example, a group (group name: GroupA) and a user belonging to the group
(user name: Fred) are newly created and privileges are set so that users belonging to GroupA
can access POU object "POU_1".

Procedure |

1. From the menu bar, select Project>Project Settings.
The "Project Settings" dialog box will be displayed.

Project Settings X

¥ Compile options

@ Compiler warnings

& Page setup Flags  puild

& seanty Use  Variable Declare  Description "

[0 sFcmit All steps and actions are reset, T

3 3 [] sFCReset All steps and actions are reset, T
Static Analysis Light ,

@3 Users and Groups [0  sFcEmor Gets 'TRUE, if a time check failed
[0  sFCEnableLimit Enable time check on steps
[0  sFCErrorStep Contains the name of the step th
[0  sFcemrorPOU Contains the name of the POU th
[0  sFcquitError Execution is stopped, SFCError is
[0 sFcPause Execution is stopped. SFCError is
[0 sFCTrans Gets 'TRUE, if a transition switch
[]  sFCCurrentStep Contains the name of the active :
[ srcTip Switches the next transition ona v

< >
Apply to All
=

2. In the "Project Settings" dialog box, select the "Users and Groups" category.
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10.3 Security Function: User Management

The "Users and Groups" setting pane will be displayed.

Project Settings X

#¥ Compile options

@ Compiler warnings
U

&b Page Setup sers  Groups Settings

& Seaurity Name Full name  Description
sFC

#-@  Owner

& softMotion
Static Analysis Light

lss Users and Groups

Export/Import Add... Edit... Remove

conce

3. Click the [Add] button.
The "Add User" dialog box will be displayed.

Add User *

Account properties

Logon name | |

Full name | |

Description | |

0ld password

Password | |

Confirm password | |

Active

Memberships

[] owner

This user is also member of the 'Everyone’ group.

Cance

4. Enter information for a new user to be added.
Enter information about a new user (Fred) to be added.

WUME-GM1RTXOP-06 10-5



10.3 Security Function: User Management

Add User

Account properties

Logon name |Fred

Full name |Fred

Description |Tesﬂ_lser

0ld password

Password | “““

Confirm password |

Active

Memberships

[] owiner

This user is also member of the 'Everyone’ group.

Cance
5. Click the [OK] button.
The "Logon" dialog box will be displayed. To add a new user, you must log in as an Owner
user.
6. In the "User name" field, enter "Owner".
The default password for "Owner" is not set in the Password field.
The "Password" field must be left blank.
Logon
J In order to perform this action, you must logon as a user which is
member of one of the following groups:
owner
Please enter your user name and password
Project/Library ‘Project: Untitled3
User name ‘Owner
Password ‘
' Conce
7. Click the [OK] button.
Login by the Owner user will be completed and new user "Fred" will be added to the
"Users" tab pane.
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Project Settings ”
¥ Compile options
& Compiler warnings
U .
&) Page Setup sers  Groups Settings
O searty Name Full name  Description
SFC Je o
wner
& SoftMotion
+ 8 Fred Fred TestUser

Static Analysis Light
8 Users and Groups

Export/Import Add... Edt... Remove

e

The name ("Owner") of the user who logged on is displayed in the status field.

Last build: ¢ 0 & 0 Precompile .2 G I Project user: Owner I

8. Select the "Groups" tab and click the [Add] button.
The "Add Group" dialog box will be displayed.

9. Enter information for a new group to be added.
Enter information about a new group (GroupA) to be added.

In the "Members" section, specify a member that belongs to the group. Select the new user
added in step "Step 4".

Add Group >

Group Properties

MName |Group.ﬁ. |
Description |TestGroup |
Members

] group 'Owner'

[] user "‘Owner'

corce

10. Click the [OK] button.
The new group (GroupA) will be added to the "Groups" tab pane.
User "Fred" is registered in GroupA as a member
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Project Settings

Iﬁl Compile options
@& Compiler warnings
&h Page Setup
& security
sFC
& softMotion
Static Analysis Light
8 Users and Groups

Users  Groups

Settings

Name

+- 88 Owner
+- 83 Groupa

Description

+- @ Everyone

TestGroup

Export/Import Add...

Remove

Cancel

11. Click the [OK] button.
The "Project Settings" dialog box will be closed.

This completes the procedure for registering user "Fred" in group "GroupA".
After the procedure is complete, the following groups and users exist in the project.

Group User Remarks

Owner Owner Group whose users can execute all operations
Everyone Owner, Fred Group in which all users are registered automatically
GroupA Fred Newly added group

g1 Info. )

e User and group information can be exported in XML format. Click the [Export/Import] button in
the "Users and Groups" setting pane and select the "Export users and groups" menu
item". .users" files can be exported.

By selecting the "Import User and Group" menu item, you can import ".users" files.

10.3.3 Setting Operation Privileges

In the following example, privileges are set so that users belonging to GroupA can display a
POU object (object name: POU_1).

Before performing the following procedure, add a POU object (object name: POU_1) to the

project.

Procedure

]

1. From the menu bar, select Project>User Management>Permissions.
The "Permissions" dialog box will be displayed.

10-8
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Permissions X
Adiions Permissions
%-[4 Commands Grant = Deny 3¢ Clear

+ 4 Object types
%[ Project objects
[ Users, groups and permissions

Everyone
Grouph

Key to the symbols: For this group,
permission forthe selected actions is...

& ...explicitely granted

= ..xplictely denied
.ot specified, but granted by default
..not specified, but denied by default

Please note:  Members of the group ‘Oviner' are granted all permissions.

2. Inthe "Action" pane, select the operation to be permitted.
Select Project Object>View>Device>Program Configuration>Application>POU_1.

Permissions b
Actions Permissions
-5 Add or remove chiren ~| 4 Grant = Deny ¢ Clear
7 modfy Everyone
* £ Remove Grouph
= F view
= Device
LANPort1
LANPort2
= Program_Configuration
Application
Cam
GVL
Library Manager
Key to the symbols: For this group,
MC_PRG permission for the selected actions is...
POU_1
- o Task Configuration 4 ewlicitely granted
= .egplidtely denied
Trace .not specified, but granted by default
RTEX Master . ..ot specified, but denied by default
Please note:  Members of the group ‘Owner'are granted all permissions.

3. Inthe "Permissions" pane, set privileges to be assigned.

== [eny

Select "Everyone" and click . "Reject" will be set.

Select "GroupA" and click o Grant . "Approve" will be set.
This enables only the users of group "GroupA" to display the object.

Permissions

gk Grant == Deny Clear

== Fyeryong

#[Gowa |

If the "Logon" dialog box is displayed, enter "Owner" in the "User name" field and leave the
"Password" field blank before performing a logon.

WUME-GM1RTXOP-06 10-9



10.3 Security Function: User Management

Logon x
In order to perform this action, you must logon as a user which is
member of one of the fallowing groups:
Owner
Please enter your user name and password
Project/Library ‘Project: Untitled3 |
User name ‘Owner |
Password ‘ |
; cance
4. Click the [Close] button.
" iaal [ ;
The "Permissions" dialog box will be closed.
Permissions X
Actions Permissions
+ [ Commands Grant = Deny 3¢ Clear
* [0 Chject types Everyone
#- [ Project objects Grouph
+-[ Users, groups and permissions
Key to the symbols: For this group,
permission forthe selected actions is...
& ..explictely granted
= _.axplictely denied
.ot specified, but granted by default
..ot specified, but denied by default
Please note:  Members of the group ‘Owner are granted all permissions.

g1 Info. )

e Settings of operation privileges can be exported in XML format. In the "Permissions" dialog
box, click the [Export/Import] button and then select the "Export All Permissions" menu item or
"Export selected permissions" menu item". .perms" files can be exported.

By selecting the "Import Permission" menu item, you can import ".perms" files.

10.3.4 Performing Operation with Privileges Set

In the following example, an object (POU object: POU_1) is displayed.
Before performing the following procedure, check the status field to see that there is no user

who is currently logged on the project.

If there are any users who are currently logged on the project, execute logoff by selecting

Project>User Management>User Logoff.

Last build €3 0 & 0 Precompile 2 e

I Project user: {(nobody) I
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Procedure

]

1. Double-click the POU_1 object in the navigator pane.
The "Logon" dialog box will be displayed with object display operations restricted.

Lagon

In order to perform this action, you must logon as a user which is
member of ane of the following groups:

Pt

Group&
Owner

User name

Password

Project/Library

Please enter your user name and password

|F‘rnjev:t: Untited3 |

K, Cancel

2. Enter appropriate values in the "User name" field and "Password" field, and click the [OK]

button.

Enter the user name and password of the user added in "10.3.2 Creating a New User and

Group".

Logon will be completed and the POU_1 object will be displayed.
The user name of the user who logged on is displayed on the status field.

Last build: 3 0 % 0

Precompile s % I Project user: Fred |

10.3.5 Device User Management

Device user management registers device users and allows only the authorized device users to

log in to the device.

A user with user name "Administrator" and password "Administrator" is registered as a device

user beforehand.

When you log in as an Administrator user for the first time, you must set any password.

Procedure

)

1. Connect the PC where GM Programmer is installed and the GM1 controller.
For details, refer to "8.5 Connecting to the GM1 Controller".
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Double-click the [Device] object in the navigator pane.

| A

= =] Program_Configuration
The Device setting window will be displayed.

[f] Device x

Scan Network... = Gateway = Device +

Communication Settings

Date and Time and Settings

Information

Applications | 4ik
Log — =0 ®
Gateway
Users and Groups
] 0347.A064] (active) -
Access Rights IP-Address: Device Name:
localhost AGM1CSRX16T
PLC Shell .
Port: Device Address:
1217 0347.A064
PLC Parameters
Target ID:
16A% 0001
Task Deployment
Target Type:
Status 4102
TargetVendor:

Panasonic Corporation

TargetVersion:
1.0.0.0

2. Click the "Users and Groups" tab.
The "Users and Groups" pane will be displayed.

[l Device x o
Communication Settings o = Device user: Anonymous
To get started, either connectto a deviceto upload its configuration orload a configuration from disc.
Date and Time and Settings o
Applications o Add..
¢ Import...
Log
L4 Edit...
Users and Groups
& Delete
Access Rights
PLC Shell
PLC Parameters -
© Add..
Task Deployment & e
Status (4  Edit...
Information & Delete
1

3. Click the [% ] icon (Synchronization).
A confirmation dialog box will be displayed.

10-12
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GM Programmer

device,

o Currently, the user management is not activated on the
Waould you like to activate it now?

be asked to login as "Administrator’ using the default

Please note: When activating the user management you will

password, Then you will be asked to enter a new password.

Yes Mo

4. Click the [Yes] button.
The "Device User Logon" dialog box will be displayed.

5. Enter "user name" and "password".

Enter Administrator in the "User name" field and Administrator in the "Password" field.

Device User Logoen

[ You are currently not authorized to perform this operation on the device, Please enter the name
/o and password of an user account which has got the sufficient rights.

*

Device Name |Device (AGM1CSRX 15T)

DeviceAddress |

Lser Name |Administrab::ur
Password |ii|----------
Operation: View
Object: "Device"
Cancel
6. Click the [OK] button.
The "Password expired, please enter a new one" dialog box will be displayed.
7. Enter any password.
To set a password for the Administrator user, enter any password.
If you forget your password, you cannot log in to the device.
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Password expired, please enter a new one!

Name Administrator
Password |--------.
Confirm password |nnnu.
Passwordstrength | Better | Hidepassword

oK Cancel

8. Click the [OK] button.

The password will be set for the Administrator user and you will be logged in as an
Administrator user.

[f] Device x
Communication Settings
Date and Time and Settings
Applications
Log
Users and Groups
Access Rights
PLC Shell
PLC Parameters

Task Deployment
Status

Information

| | Device user: Administrator

Synchronized mode: All changes areimmediately downloaded to the device.
Users

+ @ Administrator

& Add..
© Import..
2 Edit.
& Delete
Groups
+-83 Administrator ©  Add...
+ € Devel
a.s =veoner & Import...
#-88 Everyone
+ 88 Service o Edit...
82 watch
& Delete

9. From the menu that is displayed, select Online>Login.
You can log in to the device as an Administrator user account.

| Device user: Administratar | Last build: € 0 @ 0 Precompile

o IS
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e To log off logged-in users, from the menu bar, select Online>Security>Logoff Current Device
User.

e You can add or remove device users or change their passwords by using the "Users and
Groups" pane.

To add device users: ©  Add..

& Delete

& Edit.

To remove device users:

To change device user passwords:

A Device x

Communication Settings [&  Deviee user: Administrator J|

Synchrenized mede: All changes areimmediately downloaded to the device.
Users

Applications # @ Administrator ©  Add..

© Import...

Date and Time and Settings

Log

(A Edit.
Users and Groups
© Delete

Access Rights

FLC Shell

e Users registered by project user management can be imported as device users. Clicking the

© Import.. button displays the "Import Users" dialog box. Select a user to be imported
and click the [OK] button. In this case, passwords managed by project user management will
not be imported. In the "Users and Groups" pane, click the [Edit] button and set a password for
the user that has been imported.

e Device user management information can be exported.

In the "Users and Groups" pane, click the [E] icon (Export to Disk).
XML format files (".dum" files) can be saved.

To import ".dum" files that have been exported, click the [ ] icon (Import from Disk).
e Device user management information can be initialized by resetting the device.

e If you forget your password, you cannot log in to the GM1 controller. In this case, reset the
GM1 controller. For details on how to reset the GM1 controller, refer to the GM1 Series User’s
Manual (Hardware).
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10.4 Security Function: Encryption

This section explains how to encrypt project files.

10.4.1 Encrypting Project Files

Project files can be encrypted using passwords. If a password is set, the password must be
entered when a project file is opened.

Procedure |

1. From the menu bar, select Project>Project Settings.
The "Project Settings" dialog box will be displayed.

2. In the "Project Settings" dialog box, select the "Security" category.
The "Security" pane will be displayed.

Praject Settings *

Iﬁl Compile options
® Compiler warnings

[] Enable Project File Encryptiont E)

Your project file is not protected from unauthorized access and data manipulation.

fy SoftMotion It is highly recommended that you enable the security feature.
Static Analysis Light
8 Users and Groups

Cance

3. Select the "Enable Project File Encryption" check box, select the Password option, and then
enter a password.

10-16 WUME-GM1RTXOP-06



10.4 Security Function: Encryption

Project Settings X

Compile options

Compiler warnings

_ Enable Project File Encryption{E)
é Page Setup

{_E\J Security
If this option is activated, a dongle is used to encrypt the content of the currently opened
@ SFC project file. The user must plug a dongle whenever the project is loaded, even ifitis loaded
& SoftMotion as library reference.
Static Analysis Light
8 Users and Groups ! If you forget the encryption password, your project file will be lost!

It is not possible to restore the file contents in this case!

New password(P): |ooonoono |

Confirm new password(C): |..ol.ol. |

4. Click the [OK] button.
The specified password will be set for project files.

This completes the password setting procedure.

When an attempt is made to open a project file, a window is displayed, asking the user to enter
a password. In this situation, enter the specified password.

10.4.2 Encrypting the Communication Path: Encrypting Communications
Using the Certificate Possessed by the GM1 Controller

Communications between GM Programmer and the GM1 controller can be encrypted using
certificates.

This section explains how to encrypt communications by using the certificate possessed by the
GM1 controller as a trusted certificate.

Procedure |

1. Double-click the [Device] object in the navigator pane.
=2 _Samale I A

= |ﬂ] Device (AGM1CSRY16T) I
= Program_Configuration

The Device setIirlwg wir;dow will be displayed.
Open the "Communication Settings" tab.
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2.

(7] pevice x

Communication Settings

Date and Time and Settings

Applications

Log

Users and Groups

Access Rights

PLC Shell

PLC Parameters

Task Deployment

Status

Information

Scan Network. ..

Gateway - Device ~

¥

Gateway

- | 0347.A064] (active) v

IP-Address:
localhost

Port
1217

Device Name:
AGMI1CSRX16T

Device Address:

0347.A064

Target ID:
16AS 0001

Target Type:

4102

TargetVendor:
Panasonic Corporation

TargetVersion:

1.0.0.0

In the Device menu, select "Encrypted Communication”.

Device -

Options

Wink Active Device

Send Echo Service. ..

Rename Active Device...

Encrypted Communication

Change Communication Palicy...

If "Encrypted Communication” is selected, the connection lines between the integrated
development environment, gateway, and controller will be displayed in yellow.

Gateway
v | |[034?.A064] (active) v |
IP-Address: Device Name:
localhost AGMICSREX16T
Port: Device Address:
1217 0347.A064
Target ID:
1649 0001
Target Type:
4102
Target Vendor:

Panasonic Corporation

Target Version:
1.0.0.0
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3. Click the Network Scan menu.
The "Select Device" dialog box will be displayed.

Select Device *

Select the network path to the controller:

= .-ﬁ:;. Gateway-1(scanning...) Device Name: Scan Metwork
m AGMICSRX1AT [0347.4064] Gateway-1

Driver:
TCRfIP

IP-Address:
localhost

Port:
1217

Cancel

4. Select the connected GM1 controller and click the [OK] button.

A message window will be displayed, indicating that the certificate of the GM1 controller is
not certified with a trusted signature for encrypted communication.

5. If the [OK] button is clicked, communications can be encrypted by installing the certificate
indicated by the message in local store "Controller Certificates" on the PC to use it as a
trusted certificate.

You can check the registered controller certificate in certmgr.msc in the C:\Windows
\System32 folder.

certmgr - [Certificates - Current User\Contreller Certificates\Certificates] - [m] X
File Action View Help
s |amole= HE
5 Certificates - Current User Issued To
~| Personal
“| Trusted Root Certification Aut

Enterprise Trust
Intermediate Certification Aut

Issued By Expiration Date  Intended Purpeses  Friendly Name Status  Certificate Tem..
5l AGMICSRX16T AGM1CSRX16T 2020/10/18 Server Authenticati..  Encrypted Commu..

| Active Directory User Object
| Trusted Publishers
| Untrusted Certificates
| Third-Party Root Certification
| Trusted People
| Client Authentication lssuers
| Other People
| Controller Certificates

| Certificates
| Local NenRemovable Certific:
“| Smart Card Trusted Roots

v

< > < >

Controller Certificates store contains 1 certificate.

When the certificate of the GM1 controller is used as a trusted certificate, the validity period
of the certificate is 30 days.
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i Info. )
e If the certificate has already expired, the message window shown in step 4 above will be

displayed, indicating that the certificate has expired.
By clicking the [OK] button, you can extend the validity period of the certificate.

10.4.3 Encrypting the Communication Path: Encrypting Communications
Using a Created Certificate

Communications between GM Programmer and the GM1 controller can be encrypted using
certificates.

This section explains how to create a trusted certificate for the GM1 controller and encrypt
communications using the created certificate.

Procedure |
1. Open the device editor and select the "PLC Shell" tab.

[if] Device x

Communication Settings

Date and Time and Settings

Applications

Log

Users and Groups

Access Rights

PLC Shell

PLC Parameters

Task Deployment

Status

Information

2. Enter the "cert-getapplist" command in the input field.
All certificates that are used will be displayed.

icert-getapphst

. Componenthiame Commonhame CertAvailabls DateNotBefore Datehotafi
Thumbgprrint

0 CmpiWebServer buildroot FALSE - -

i %eﬁuﬂnﬂ AGMICSRX 16T 1 Test TRUE 2019-4-7T0:8:2.0 2019-5-7T0:8:2.0

2 Cmpipp AGMICSRX16T1_Test FALSE -

3. Enter the "cert-genselfsigned 1" command in the input field.
Create a certificate for ComponentName "CmpSecureChannel".

cerc-genselfsigned 1

GFenerate selfsigned certificate with given index (l1). Check logger to see when finished.

4. Open the "Log" tab of the device editor and click the [Update Information] button.
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Check whether a certificate has been created.

[f] Device x

Communication Settings (41 0 warming(e) | € 5 error(s) [ £ 0 excention(s) [ @ 238 informaton(s) | ) 0 debug message(s) <Al companents> - | Logger <Defauitlogger> - g

offiinelogging [ UTC time
Date and Time and Settings o o

Severity Time Stamp Description Component
feEiElas ° 24,11.2020 12:34:39.165 [2] SelfSigned cert created, subject=commoniName =buildroot’ CmpOpenssL
Lo L] 24,11.2020 12:34:20.067 [1] SelfSigned cert created, subject='commonhame =AGM1CSRX 16T unstructurediame =Vendor: Panaso... CmpOpenSsL

i) 24,11.2020 12:33:55.229 [0] Selfsigned cert created, subject='ct | 1CSRX 16T unstruc 1 Panaso... Cmpo| L

5. In the device editor, open the "PLC Shell" tab and enter the "cert-getapplist" command in
the input field.

Check whether a certificate has been created for ComponentName "CmpSecureChannel".

cert-getapplist

iMr. ‘Componenthame: Commoniame CertAvailable DateNotBefore Datebobafter
Thumbprint

o CmpWebServer buildroot FALSE = =

1 A 16T1 Test TRUE 2019-4-770:43:37.0 :43:37.0
eBe78074837dag53e41b908
CmpiApp AGMICSRX16T1_Test FALSE = = =

6. Open the device editor and select the "Communication Settings" tab.

|| Device x -

Communication Settings Scan Network... | Gateway ~ | Device ~

Date and Time and Settings

Applications 4ik

1o —_— [ ]
Gateway
Users and Groups
Gateway-1 o] [l347.2064 active) ]
Access Rights 1P-Address: Device Name:
localhost AGMI1CSRX16T
PLC Shell
Port: Device Address:
1217 0347.A064
PLC Parameters
Target ID:
16A9 0001
Task Deployment
Target Type:
Status 4102
TargetVendor:
Information Panasonic Corporation

Target Version:
1.0.0.0

7. In the Device menu, select "Encrypted Communication".

Device -

Options 3

Rename Active Device...
Wink Active Device
Send Echo Service. ..
Encrypted Communication |

Change Communication Palicy...

If "Encrypted Communication" is selected, the connection lines between the integrated
development environment, gateway, and controller will be displayed in yellow.
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— —F

— [

Gateway .
v|  |[0347.A064 (active) v]
IP-Address: Device Name:
localhost AGMICSRX16T
Paort: Device Address:
1217 0347.40684
Target ID:
1649 0001
Target Type:
4102
TargetWendor:
Panasonic Corporation
TargetVersion:
1.0.0.0
8. Click the Network Scan menu.
The "Select Device" dialog box will be displayed.
Select Device *
Select the network path to the controller:
= .1}1.'1). Gateway-1(scanning...) Device Name: Scan Metwork
@ AGM1CSRX16T [0347.4064] Gateway-1 :
Driver:
TCR/IP
IP-Address:
localhost
Port:
1217

Ok Cancel

9. Select the connected GM1 controller and click the [OK] button.

A message window will be displayed, indicating that the certificate of the GM1 controller is
not certified with a trusted signature for encrypted communication.
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GM Programmer >

o The certificate of device "AGMTCSRX16T" has expired.

Thumbprint
[3B641E13413CD2DD4FACAB4BI9ES1062F33D0DDY]

SERIALMUMEBER =000435000001,
0ID.1.2,840.113549,1.9.2=Device: AGM1TCSRX16T,
QID.1.2,840,113549.1.9.2=Vendor: Panasonic Carporation,
CM=AGM1CSRX16T

Do you want to continue nevertheless or cancel connecting
to the device?

o | [Em]

10. If the [OK] button is clicked, communications can be encrypted by installing the certificate
indicated by the message in local store "Controller Certificates" on the PC to use it as a

trusted certificate.

You can check the registered controller certificate in certmgr.msc in the C:\Windows

\System32 folder.

[& certmgr - [Certificates - Current User\Controller Certificates\ Certificates]
File Action View Help
e | #nE 8l d: BE

£ Certificates - Current User Issued To - Issued By Expiration Date  Intended Purposes

| Personal S AGM1CSRX16T AGMTCSRX16T 2020/10/18 Server Authenticati...
7| Trusted Root Certification Aut|

Enterprise Trust

Intermediate Certification Aut
Active Directory User Object
Trusted Publishers

Untrusted Certificates
Third-Party Roet Certification
Trusted People

Client Authentication lssuers
Other People

~ [ Controller Certificates
| Certificates
| Local NonRemovable Certific
“| Smart Card Trusted Roots
< > <

Certificate Tem...

Controller Certificates store contains 1 certificate.

When the created certificate is used as a trusted certificate, the validity period of the

certificate is 360 days.

WUME-GM1RTXOP-06

10-23



10.5 Security Function: Write-protection

10.5 Security Function: Write-protection

This section explains how to implement write-protection for project files to prevent project files
from being modified unintentionally by mistake.

10.5.1 Opening Files in Read-only Mode

Open a project file in read-only mode.
When selecting a project file to be opened, select the "Open in Read-only Mode" check box.

] ]

Cancel

File name: |Sample1 project

S

Files of type: Project fles* project)

If a file is opened in read-only mode, it cannot be saved.
To save a project file, select "Project file cannot be saved. Click for options" on the menu bar
and select an appropriate menu item that is displayed.

& Project file cannot be saved. Click for options... |

Save the project under a different file name on disk. ..

Leave the read-only mode.,

Description

Allows the user to rename and save the project file as a writable
file.

Item

Save the project under a different file name
on disk...

Leave the read-only mode Leaves the project file open in read-only mode.

10.5.2 Setting the "Released" Flag

Set a "released" flag in project information in a project file.

If a "released" flag is set in a project file, changes made in the file cannot be saved.

From the menu bar, select Project>Project Information, and open the "Summary" tab window
and then select the "Released" check box.
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Project Information >

Summary  File

Company:

| I Released I

Default namespace: | |

Title:

Version:

Library Categories:

Author: | |

Description:

The fields in bold letters are used toidentify alibrary.

[ ] Automatically generate 'Library Information’ POUSs

[] Automatically generate 'Project Information' POUs

Ok Cancel

To save a project file in which the "Released" flag is set, select "Project file cannot be saved.
Click for options" on the menu bar and select a menu item that is displayed.

& Project file cannot be saved. Click for options... |
nset the "Released” flag in the Project Information,
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10.6 User Library Function

Combining created functions and function blocks as a library enables other projects to use
these functions and function blocks.

The library that has been created must be installed in the library repository. Adding the library
installed in the library repository to the project makes it possible to use the functions and
function blocks in the library. Libraries in the project are managed by the "Library_Manager"
object.

The following sections describe a procedure for creating a library, installing the created library
into the library repository, and adding libraries to a project.

Example
Library Repository
Installation
Reference
»~ .Pm
Library 1
FB “AAtoBB”
Project A Project B
FB “AAtoBB” FB “AAtoBB”

10.6.1 Creating a Library and Adding to the Library Repository

This section explains the entire procedure from creating a project for libraries through to
installing libraries in the library repository.

Procedure |

1. From the menu bar, select File>New Project.
The "New Project" dialog box will be displayed.
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‘£ New Project X

Categories Templates

{1 Libraries e

“-[3 Projects =

Standard project

A project containing one device, one application, and an empty implementation for MC_PRG |
Name |Untiﬂed1 |
Location |C:¥Wcrk - ‘m

OK

Cancel

2. Select "Libraries" in the Categories pane and then "Standard

*

'1% Mew Project
Categories Templates
#{ | Projects

Standard library

An standard library

Name |Unh'ﬂed 1

Location |C:¥Wcrk

3. Click the [OK] button.

library" in the Template pane.

A project for libraries will be created. The extension of project files for libraries is "library".
For libraries, the POU view is displayed in the navigator pane. Add objects required for
creating libraries to the POU view.

WUME-GM1RTXOP-06
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4.

W Untitled! library - GM Programmer - O X
File Edit View Project Build Online Debug Jools Window Help

BEedB &S > BXRGAGA AN S S S , aXN((25=22F = |||V

POUs - 30X

=) e -
i) Library Manager
A Project Information
@ Project Settings

Build ~ ||© Derror(s) | @ 0warning(s) |@ 0 message(s) | X ¥
Description Project Object Position
Lastbuilt @ 0 @ 0 Frecompile Project user: (nobody)

Double-click the "Project Information" object in the POU view.
The "Project Information" dialog box will be displayed.

If necessary, change the settings in the "Company", "Title", and "Version" fields. The
information set in these fields will be displayed in the selection window when created
libraries are added to the project.

If the "Release" check box is selected, a confirmation message will be displayed when an
attempt is made to change a library.

Project Information X

Company: [company |
Title: [Title |
Library Categories: | | ]

Default namespace: ‘ |

Author: ‘ |

Description: ~

W

The fields in bold letters are used to identify alibrary.

[ automatically generate ‘Library Information’ POUs
[[] Automatically generate ‘Project Information' POUS.

Click the [OK] button.
The project information will be set.

Right-click the <file name> object at the top of the navigator pane and then select Add
Object>POU from the context-sensitive menu that is displayed.
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The "Add POU" dialog box will be displayed.

PCOUs

~ 0 %

= 13) Untitled1

m Library Manager
ﬂ Project Information
[} Project Settings

Properties...

.5 Add Object

|

) Add Folder...

DUT...
External File...
Global Variable List...

Interface...

B & @ S

POU..

7. Select the "Function block" check box, enter a name in the Name field, and select a
programming language from the Implementation Language drop-down list.

For details on functions blocks, refer to "6.6 Function and Function Block".

Add POU

Name

@ Create a new POU (Program Organization Unit)

*

|Samplei\_ibrarv

Type
() Program
(®) Function block
[JExtends
[Jimplements
[ Final

Accessspecifier

[] Abstract

Method implementation language
Continuous Function Chart (CFC)

() Function

Return type BOOL

Implementation language
Structured Text (5T)

Cancel

8. Click the [Add] button.

An object of the function block will be added to the POU view in the navigator pane.

POUs *+ B X

=5 Lhted!
i) ibrary Manager
Sample_Library (F8)
H Froject Information
@ Project Settings

|=] sample_tibrary x

1 FUNCTION BLOCK Sample_Library

VAR_INFUT
END_VAR
VAR_OUTFUT
END_VAR

VAR
7| END_VAR

9. Enter a program in the function block.
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After entering a program, from the menu bar, execute Build>Check All Pooled Objects.
Build will be executed to perform a syntax check. After the above command is executed, if
any error is displayed, correct the program and execute build again.

10. From the menu bar, select File>Save Project and Install into Library Repository.
The library that has been created will be installed in the library repository.

11. From the menu bar, select Tools>Library Repository.

The "Library Repository" dialog box will be displayed. Check that the created library is
displayed in the "Installed library" section.

Location | System w Edit Locations...
(C:¥ProgramData¥Panasonic Corporation¥GMP¥Managed Libraries)
Installed libraries: s L

Company |C
pany  Company Uninstall

= 4= (Miscellaneous)
. Export...
=- [l Tite  company
L 1000
Find...
Details...
Trust Certificate
O =Y Dependencies...
Library Profiles... Close

Clicking the [Detail] button enables the user to check information such as function blocks
included in the library.
This completes the procedure for installing the library in the library repository.
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e Difference between libraries (.library) and complied libraries (.compiled-library).

If a library is installed as a library file into the repository, the user can refer to codes by step-in

execution during debugging and check execution details.

The user cannot execute codes in any compiled library while referring to the codes.

[£] McPre x

Device Application.MC_PRG

Expression Type Value Prepared value Address Comment
+ @ AA FB_sample
@ aaa INT 12
@ bbb INT 20
£
-
1
o

BA(IN[ 12 |-=aaa[ 12 |,OUT[_ 20 F>bbb[ 20 |):

4
5 aaa 12 |:=12;
Y e T em e

7

[5] FB_sample [from Title] Debugging is possible in the library by step-in execution.

Device Application.MC_PRG.AA

Address Comment

Type Value

" IN REFERENCE TO INT 12

"$ ouT INT 20
<

Prepared value

Expression

-

1fe oUTZ J:=1M 2 r10:jRETURN]

100 R

e Method for installing a compiled library

In Step 10, select File>Save Project as Complied Library from the menu. The library is saved

as a complied library file (.compiled-library).

Then, click the [Install] button in the "Library Repository" dialog box and select the saved

complied library file.

10.6.2 Using Created Libraries

This section explains how to add libraries installed in the library repository to the project.

Procedure |

1. Open the project file and select the "Library Manager" object.
The "Library Manager" window will be displayed.

2. Click the [Add Library] button.

The "Add Library" dialog box will be displayed, showing the libraries added to the library

repository.

WUME-GM1RTXOP-06
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Add Library x
String for a fulltext search... = '-'.'_Ell
Company
== "
* 5z (Miscellaneous)
Advanced... Cancel

3. Select a created library and click the [OK] button.
The selected library will be added to the application in the project.
The title and company name specified when the library was created will be displayed.
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Add Library

String for a fulltext search...

= - (Miscellaneous)
[ CmpErrMng
| CmpPGShm
[ CmpRTEXShm
| CmpStateMng
| CmpSysDataMng
[ CmpTimeMng
| Panasonic_ETC
|__ Panasonic_GM_System
| Panasonic_MC
| Panasonic_PG
| Title

Advanced...

This completes the procedure for adding the library to the application.
The function blocks in the added library can be used in the program.

Company

Panasonic Corporation
Panasonic Corporation
Panasonic Corporation
Panasonic Corporation
Panasonic Corporation
Panasonic Corporation
Panasonic Corporation
Panasonic Corporation
Panasonic Corporation
Panasonic Corporation
Company

Cancel

WUME-GM1RTXOP-06
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10.7 POU for implicit checks

POU for implicit checks is an object with functions that check the range of array indexes or
subrange type variables, validity of pointer addresses, and division by zero. Adding this object
to the project makes it possible to automatically call these functions and perform checks,
without calling the functions explicitly within the program.

10.7.1 Setting up POU for implicit checks

This section explains how to add POU for implicit checks objects.

Procedure |

1. Right-click the [Application] object in the navigator pane and then select Add Object>POU
for implicit checks from the context-sensitive menu that is displayed.

The "Add POU for implicit checks" dialog box will be displayed.

Add POU for implicit checks et

@ Create spedal check functions for an application (for
checking array bounds, divisions and painter)

Available functions
[] Bound checks
[] Division checks
[] Range checks
[ ] LRange checks
] Painter checks

Mote: Adding a check function will provoke a full recompile and
prohibit an online change

Add Cancel
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2. Select the check box of a function that you want to add.
Multiple functions (objects) will be added, depending on the item that you select.

Check type Function name (object name)

Bound checks CheckBounds
CheckDivDInt
CheckDivLInt
CheckDivLReal
CheckDivReal

Division checks

CheckRangeSigned

Range checks
CheckRangeUnsigned

CheckLRangeSigned

LRange checks

CheckLRangeUnsigned

Pointer checks CheckPointer

3. Click the [Add] button.
The function (object) for the selected item will be added.
If necessary, edit the implementation section of the object that has been added.

The check details of each check item are as below.

Bound checks
Checks whether boundaries are violated.

Division checks
Checks whether anything is divided by zero.

Range checks
Checks whether values of DINT or UDINT subrange type variables are within the specified
range.

LRange checks
Checks whether values of LINT or ULINT subrange type variables are within the specified
range.

Pointer checks

Checks whether the returned pointer refers to a valid memory address or whether the contents
of a memory address that is referred to match the variable type that refers to the pointer.

For Pointer Checks, a program must be created for the function. Update the program by
referring to online help.
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10.8 Interface

The interface object defines common methods and properties that are used between different
function blocks in the same way.

The interface object is one of the means of implementing object-oriented programming.

The interface object contains only method and property declarations but does not contain
implementation.

10.8.1 Setting up an Interface Object

This section explains how to add an interface object.

Procedure |

1. Right-click the "Application" object in the navigator pane and then select Add
Object>Interface from the context-sensitive menu that is displayed.

The "Add Interface" dialog box will be displayed.

Add Interface *

=
Create a new interface

Name
]

Inheritance

[ ]Extends

2. Enter a name and click the [Add] button.
An interface object will be added.

If the "Extends" check box is selected, the interface entered in the input field can be
inherited and extended.
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= @ﬂ Program_Configuration
=1L} Application
@ cn
) |1'I'F
ﬁﬂ Library Manager
F] MC_PRG (PRG)
= @ Task Configuration
=20 1.Motion
=38 MotiorTask
& MC_PRG
) 2.User
) 3.5ystem
@8 Trace

3. Right-click the "ITF" object added to the navigator pane and then select Add
Object>Interface property or method from the context-sensitive menu that is displayed.

The "Add Interface property" dialog box or "Add Interface method" dialog box will be

displayed.
Add Interface property X Add Interface method X
IE; Create a new property iFh;'l Create a new method
Name Name
= 7| |m=m g
Return type Return type
Add Cancel Cancel

* For interface properties, the data type of return values must be entered.

4. Enter a name and click the [Add] button.
For interface properties, be sure to enter a value in the "Return type" field.
"Prop" or "METH" object will be added under the "ITF" object.
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= @{l Program_Configuration
=1L} Application
@ cn
=N |1'I'F
p4 METH
= 5; Prop.
B Get
39 set
m Library Manager
H¥] Mc_PrG (PRG)
= @ Task Configuration
=2 1.Motion
= Qfﬁs MotionTask
) Mc_prG
) 2.User
] 3.5ystem
E{ﬁ Trace

5. The added "METH" and "Prop" objects are used to define methods and properties,
respectively.

This completes the procedure for creating an interface object.

10.8.2 Implementing in New Function Block

This section explains how to implement an interface in a new function block to be created.

Procedure |

1. Right-click the "Application" object in the navigator pane and then select Add Object>POU
from the context-sensitive menu that is displayed.

The "Add POU" dialog box will be displayed.
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Add POU X

@ Create a new POU (Program Organization Unit)

Name
|SAMPLE_FB

Type
O Program
(® Function block

[Extends
I Implements |1'I'F |
[ Final [] Abstract

Accessspecifier

Method implementation language
Structured Text (ST) w

O Function

Return type

Implementation |anguage
Structured Text (ST) w

2. Enter a name. In the Type section, select the Function block option, select the "Implements"
check box, and enter an interface to be implemented. Click the [Add] button.

A function block with the interface implemented will be added under the "Application"
object.

= @ﬂ Program_Configuration
=-1C} Application
@ o
+ o= Wl_ro\
m Library Manager
HF) MC_PRG (PRG)
-] [sampLE_FB (FB)
= E; Prop.
H @ Task Configuration
=12 1.Motion
=38 MotiorTask
& MC_PRG
) 2.User
) 3.5ystem
@3 Trace

3. Open the respective editors for the added "METH" and "Prop" objects, and implement
internal processing for the methods and properties.
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e If methods and properties are added under the "interface" object later, they will not be
automatically added to the function block with the interface implemented. Therefore, if they
need to be added, perform the procedure starting from "Step 3" 3 in "10.8.3 Implementing in
Existing Function Block".

10.8.3 Implementing in Existing Function Block

This section explains how to implement an interface in an existing function block.

Procedure |

1. Open the editor of the existing function block from the navigator pane.

Character string format

[2] SApsREE=FE—e

1 FUNCTION BLOCK SRMPLE FB

END_VAR
VAR _OUTFUT
END_VAR
VAR

END VAR

[ ]

Table format

[£] saMPLE_FB X
W I FUNCTION_BLOCK SAMPLE_FB I

-

Scope Name  Address Data type Initialization Comment  Attributes

. Ow

2. For character string format, add "IMPLEMENTS <interface name>" to the declaration
header section. For table format, open the "Edit Declaration Header" dialog box, enter an
interface name in the "IMPLEMENTS" field, and click the [OK] button.

Character string format

[2] SApREE=FB—e

-
1 FUNCTION BLOCK SRMPLE FB IMPLEMENTS ITF
8

END_VAR
VAR _OUTFUT
END_VAR
VAR

END VAR
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Table format

Edit Declaration Header

Dedaration

FUNCTION_BLOCK |5AMPLE_FB

EXTENDS |

IMPLEMENTS |1'I'F

Comment

Attributes...

cance

3. Right-click the existing function block in the navigator pane and select "Implement

Interfaces" from the context-sensitive menu that is displayed.
The "Select implementation language" dialog box will be displayed.

= @ﬂ Program_Configuration
=-1C} Application
@ o
+ o= m
m Library Manager
HF) MC_PRG (PRG)
SAMPLE FE (FB)
H @ Task Configuration
= E:I 1.Motion
=38 MotiorTask
& MC_PRG
E:I 2.User
E:I 3.5ystem
@3 Trace
[ rTEN_Master
"2 SoftMotion General Axis Pool
= ﬂj Unit_Configuration
ﬂj I0_Configuration
ﬂj PWM_Caonfiguration
ﬂj Counter _Configuration
£ Emptyl

& Cut

Copy
Paste

> Delete
Browse

| Implement interfaces...
Refactoring

f= Properties...

i3 Add Object

=3 Add Folder...

[T Edit Object
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Select Implementation Language X

Method and property implementation language
Structured Text (ST) w

4. Select a desired programming language and click the [OK] button. The method and
property objects will be added under the function block object.

= @ﬂ Program_Configuration
=1L} Application
@ cn
o=l ﬁ
ﬁﬂ Library Manager
F] MC_PRG (PRG)
=-[£] [sampLE_FB (FE)
= g; Prop.
= @ Task Configuration
=-I2) 1.Motion
= g@ MotionTask
& MC_PRG
) 2.User
) 3.System
@3 Trace

5. Open the respective editors for the added "METH" and "Prop" objects, and implement
internal processing for the methods and properties.

e |f methods and properties are added under the "interface" object later, they will not be
automatically added to the function block with the interface implemented. Therefore, if they
need to be added, perform the procedure starting from Step "Step 3".
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i Info. )
e When methods and properties are implemented, warning messages are automatically

implemented. Therefore, when compilation is executed, the following warning messages are
displayed.

Messages - Total 5 error(s), 5 warning(s), 0 message(s)

|Precumpi|E

"| € 5 error(s) (B 5warning(s) ﬂOme;;agE(;)‘ > x

Description
® co373:
® co373:
® co373:
® co373:
@ C0373:

Add method implementation

Add property implementation
Add property implementation
Add property implementation
Add property implementation

Project

Untitleds
Untitleds
Untitleds
Untitleds
Untitleds

Object

METH [Device: Progr...

Set [Device: Progra...
Set [Device: Progra...
Get [Device: Progra...
Prop [Device: Progr...

Position
Line 1 (Ded)

Line 1

These warning messages do not indicate any problems. However, to prevent particular warning
messages from being displayed, from the menu bar, select Project>Project Settings and then
clear the check boxes of the target warning messages in the Compiler Warnings pane.

Project Settings

Compi

é Page
Securi
sFC
ry Softh
Static
81 Users

ile options

# | Compiler warnings

Setup
ity

otion
Analysis Light
and Groups

*

Warnings
C0354:
C0355:
C0357:
CO370:

Comparison of one enumeration type (...) with a...

A single bit cannot be referenced. A reference t...
POU"..." has been marked as obsolete: ...
Instance '..."is called more than once.

| - cosre:

Access to VAR_IN_OUT"..." dedared in..." from...

CO373:
C0358:
C0359:
CO394:
CO404:
CO406:
CO410:
Co421:
Co422:
Co426:

User defined warning generated by warning pra. ..

Consider dedaring VAR_IN_OUT string variable ...
VAR_IN_OUT parameter '..." of ..." needs variab...

Compatibility warning: FB_Exit is now called in .....
The used compilerversion is deprecated. Please ...
Implicit check function call of ... not possible, be...

COMPATIBILITY WARNING: A write Access toa ...

Use keyword EXTENDS for inheritance of interfa. ..
Variable '..." has a granularity of ... but is locate. ..
At least one statement is expected

IHNEEREEREEEEEEEEE

10.8.4 Extending the Interface

Existing interfaces can be inherited and extended.

This section explains how to extend existing interface "ITFBase" and create new interface

"ITFExtend

In this example, when interface "ITFBase" exists, create a new interface as below.

Procedure

]

1. Right-click the "Application" object in the navigator pane and then select Add
Object>Interface from the context-sensitive menu that is displayed.
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The "Add Interface" dialog box will be displayed.

Add Interface *

Create a new interface

MName
|rTFEsctend |

Inheritance

[“]Extends  |[TFBase |

Add Cancel

2. Inthe "Add Interface" dialog box, select the "Extends" check box and enter an interface to
be inherited.

Interface "ITFExtend" will be created.

= @ﬂ Program_Configuration
=1L} Application
@ cn
== TTFBasze
4 MethodBase
= TTFExtend
Library Manager
F] MC_PRG (PRG)

3. Right-click the "ITFExtend" object added to the navigator pane and then select Add
Object>Interface property or method from the context-sensitive menu that is displayed in
order to add a property or method for the "ITFExtend" object.

4. Right-click the "Application" object in the navigator pane and then select Add Object>POU
from the context-sensitive menu that is displayed.

The "Add POU" dialog box will be displayed.
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Add POU X

@ Create a new POU (Program QOrganization Unit)

Name
|5AMPLE_FB

Type
(O Program
(@) Function block

[JExtends
Implements |1TFExtend
[] Final [] Abstract

Accessspecifier

Method implementation language
Structured Text (5T) w

O Function

Return type

Implementation language
Structured Text (5T) -

Add Cancel

5. Enter a name. In the Type section, select the Function block option, select the "Implement"
check box, and enter "ITFExtend". Click the [Add] button.
A function block with properties and methods for both interfaces "ITFExtend" and "ITFBase"
will be added under the "Application" object.
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10.9 External File Functions

The external file object allows text files, image files, and other files to be saved in the project.

10.9.1 Setting up an External File Object

This section explains how to add an external file object.

Procedure |

1. Right-click the "Application" object in the navigator pane and then select Add
Object>External File from the context-sensitive menu that is displayed.

The "Add External File" dialog box will be displayed.

Add External File *

SA| create a reference to an external file

File path

Name
|Externa| File |

What do you want to do with the external file?

(® Remember the link
() Remember the link and embed into project
(C) Embed into project

reload the file automatically
prompt whether to reload the file

do nothing
Display File Properties...
Cancel
2. Inthe File path field, specify a file to be registered. In the Name field, enter the name of the

file.
In the "What do you want to do with the external file?" section, select an appropriate option
as the method for registering the external file in the project.

If you select the "Remenber the link and embed into project" option in the "What do you
want to do with the external file?" section, select an appropriate option in the "When the
external file changes, then" section to specify settings for update processing to be
performed when the external file is changed.

"What do you want to do with the external file?":

"Remember the link"
Stores only the path to the file in the project.
If the file does not exist at the link destination, it cannot be used in the project.
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"Remember the link and embed into project”
Saves a copy of the file and a link to the file to the project at the same time.

As long as the file exists at the link destination, the setting of the "When the external file
changes, then" section applies.

If the file does not exist, a version of the file that is stored in the project will be used.
"Embed into project”

Saves a copy of the file to the project.
"When the external file changes, then™:

"reload the file automatically™

Updates a copy of an external file in the project when the corresponding external file is
changed.

"prompt whether to reload the file"

Opens a dialog box, asking whether to update a copy of an external file in the project,
when the corresponding external file is changed.

GM Programmer

0 ‘COWork\ 01 -wark\21-GM1\80-Sample\sample26\Sample.td’

This file has been modified outside of GM Programmer.
Do you want to reload it?

"do nothing”
Does not update a copy of an external file in the project even if the corresponding external
file is changed.
3. Click the [Add] button.
The external file will be added under the "Application" object.

gl Info. )
e When the added external file is opened in GM Programmer, a copy of the file is temporarily
created in the following folder:
C:\Users\<user name>\AppData\Local\Temp
e Files added as "external file" objects cannot be accessed from programs such as POU.
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10.10 Servo Ampilifier / Motor Operation Function (PANATERM Lite for
GM)

You can start PANATERM Lite for GM, which allows you to check the settings of servo
amplifiers, the operating states of servo amplifiers and motors, and the error status of servo
amplifiers via the GM1 controller.

For details, refer to "15 Overview of PANATERM Lite for GM".

10.10.1 Starting PANATERM Lite for GM

This section explains how to start PANATERM Lite for GM from GM Programmer.

Procedure |

1. From the menu bar, select Tools>PANATERM Lite for GM. PANATERM Lite for GM will be
started.

Tools | Window  Help
Ld  PANATERM Lite for GM... I
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11.1 RTEX Axis Setting

11.1 RTEX Axis Setting

11.1.1 Overview of RTEX Axis Setting

To use the motion function, you must configure axis settings for RTEX.
This section explains how to set axis information for RTEX in GM Programmer.

g1 Info. )

e For details on how to set up RTEX and add axes, refer to "5.3 Setting up Motion Control".

11.1.2 Basic Settings of the RTEX Axis

n e Be sure to set the RTEX axis,

Procedure |

1. Double-click the servo amplifier object in the navigator pane.

=[] RTEX_Master
=[] rRTEX_asN_D
B |SM3_Drive_RTEX_ASN_0

2. From the displayed menu, select "Edit Object".
The "RTEX Axis Setting" dialog box will be displayed.

General Axis type and limits Velodty ramp type
ling) [] virtual mode Saébn'are I\mltsd . (@) Trapezoid
Scaling/Mapping Activate Megative [u]:
O Modulo () sinz
Positive [u]: 8388608 .
Commissioning (@) Finite o] () Quadratic
Software error reaction (O Quadratic (smooth)
RIS Deceleration [ufs2]: 8388608 Identification
SM3_Drive_RTEX_Panasonic: IEC Max. distance [u]: l:l D: l:l
Objects
Status Dynamic limits Paosition lag supervision
Velocity [ufs): Acceleration [ufs?]  Deceleration [u/s?] Jerk [ufs3]: deactivated bl
Infermation 10 | [100 | [s388608 | [10000 Laglimit[ul: |10

General Settings

Select the "General" tab and set the following items.
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11.1 RTEX Axis Setting

G 4
I General I Axis type and limits velocity ramp type
(1) Tl - [ virtual mode SOEFT\'are hmm; l (®) Trapezoid
Scaling/Mapping Activate Negative [u]: )
O Modulo () Sin2
> Positive [u]: 8388008
@ Commissioning | @ Finite ul O Quadratic
Software error reaction (O quadratic (smoath)
Heme Ratum Settings Deceleration [ufs2]: 8388608 Identification
SM3_Drive_RTEX_Panasonic: [EC Max, distance [u]: l:l D l:l
Objects
(5) Status P Dynamic limits Position lag supervision
velocity [ufs]: Acceleration [ufs?]  Deceleration [ufs2]  Jerk [ufs=]: deactivated >
Information [0 | [100 | [p3ase0 | [10000 | Laglimitf: |10

(1) Virtual mode
You can set the real axis or virtual axis.
Use of the real axis: The real axis is used to actually control the servo amplifier.
Use of the virtual axis: A virtual servo amplifier is created in the GM1 Controller and its virtual
axis is used.
(2) Modulo / Finite
The axis type can be specified.
e Modulo
Modulo: The motor rotates infinitely (belt drive, etc.) without limiting the travel range.
» The command position value keeps looping between 0 and modulo value.
» The maximum settable modulo value is "255x%units in application"(*1).
*1: Set the units in application in the Scaling / Mapping.
» A negative value cannot be set. (A warning is issued. If the data is downloaded as is, an
error will occur when executing the GM1.

Axis type and limits
Modulo settings

[] virtual mode
(® Modulo Modulo value [u]: A383608
() Finite

e Finite

The set value for the command position is a finite value.
Software limit can be set. Note that an error will occur if a 32-bit real number is exceeded.

Axis type and limits
Software limits
[] virtual mode orhware fm

[[] Activated Megative [u]:
) Modulo
Positive [u]: 3335603
(®) Finite

(3) Software limit
A software limit can be set if the axis type is set to “Finite”.

If the command position is outside the software limit setting range, an error stop occurs and
operation stops.

When operation is stopped by exceeding the software limit, the shortest time from the start of
deceleration to the stop among the following settings is applied: the value set for the
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deceleration in response to the software error, for the maximum distance in response to the
software error, or for the dynamic limit.

Axis type and limits

[ virtual mode Software limits
o [] Activated Megative [u]:
Modulo
Positive [u]: 3338603
(®) Finite

(4) Software error reaction
Settings can be made to stop operation when an error occurs.
Software error reaction

Deceleration [u/s2]: 3383603
Max. distance [u]: D

il Info. )
e When operation is switched from Run to Stop, an emergency stop is made regardless of the

software error reaction.

e For the stop operation that takes place when an error stop occurs or when the software limit is
exceeded, the shortest time from the start of deceleration to the stop among the following
settings is applied.

» Deceleration in software error reaction
» Maximum distance in software error reaction
* Dynamic limit
e If the deceleration and maximum distance in software error reaction are set to 0, these become
invalid. In that case, operation stops according to the deceleration rate set in the dynamic limit.
(5) Dynamic limit
Speed, acceleration, and deceleration settings cannot be set to 0. If they are setto 0, a
warning is issued.
Dynamic limits

Velocity [ufs]: Acceleration [ufs?]  Deceleration [ufs2] Jerk [ufs3]:

|10 | | 100 | |a388608 | |10000 |

The values set in the dynamic limit can be checked if they are exceeded during axis
operations using the "SMC_CheckLimits" function block Note that an excess of the jerk cannot
be detected using the "SMC_CheckLimits" function block. Therefore, do not use the jerk
column.

Scaling / Mapping Settings

Select the "Scaling/Mapping" tab and set the following items.
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General Axds type and limits Velocity ramp type

[] virtual mode Sofoware fimits (®) Trapezoid

(6) = scaling/Mapping [ Activated Negative [u]: .
O Modulo () Sin
Positive [u]: 8388503 :
Commissioning (®) Finite o] () Quadratic
Software error reaction (0 Quadratic (smooth)

Home Return Settings Deceleration [ufs?]: 8333608 Identification
SM3_Drive_RTEX_Panasonic: IEC Max. distance [u]: l:l D: l:l
Objects
Status Dynamic limits Position lag supervision

welocity [ufs]: Acceleration [ufs2]  Deceleration [ufs2]  Jerk [ufs]: deactivated il
D=3 [10 | [100 | [s388608 | [10000 | Laglimitfu: |10

(6) Scaling/Mapping

e Rotary type

When the axis type is set to modulo, the ratio in the conversion from the drive increment to
the application unit is set.

The unit on the servo amplifier and the unit on the application (POU) are converted.
Example:

One rotation of the MINAS A6N is 0x800000. To treat one rotation as 360 on the
application, set this to 360.

Motor Type Scaling
[ Invert direction

@ Rotary 16#800000 increments <=> motor turns
(O Linear motor turns <=3 gear output turns
gear output turns <=2 units in application

Note: Invert direction: The direction is inverted.
Linear type

When the axis type is set to finite, the ratio in the conversion from the drive increment to the
application unit is set.

Motor Type Scaling
[ Invert direction

O Rotary 16800000 increments <=> units in application 360
(@) Linear

Note: Invert direction: The direction is inverted.

11.1.3 RTEX Axis Extended Setting

Configure extended settings as required.

Right-click the object in the navigator pane and then select "Edit Object" from the context-
sensitive menu that is displayed. The "RTEX Axis Setting" dialog box will be displayed.
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General Axis type and limits

[ virtual mode Software limits
Scaling/Mapping [ Activated Negative [u]:

) Modulo

Positive [u]: 8388608
Commissioning @Finite
Software error reaction

FImERET ST Deceleration [ufs2]: 8388608
SM3_Drive_RTEX_Panasonic: IEC Max. distance [u]: l:l
Objects
Status Dynamic limits

Velocity [ufs]: Acceleration [ufs2]  Deceleration [ufs2]  Jerk [u/s=]:
ESE ‘m | |1nn | |SSBESDS | |1nnnn| ‘

Select the "General" tab and set

the following items.

I General I Axis type and limits
Software limits

[ virtual made ortars imt

Scaling/Mapping [ Activated Negative [ul:
(O Modulo
e Positive [u]: 8383608
Commissioning @Flmte
Software error reaction

Home Retum Settings Deceleration [u/s2]: 8388608
SM3_Drive_RTEX_Panasonic: IEC Max. distance [u]: I:I
Objects
Status Dynamic limits

velocity [ufs]: Acceleration [ufs?]  Deceleration [ufs?] Jerk [ufs3]:
Information [10 | [100 | [pases0s | [10000] |

(1) Position lag supervision

The GM1 controller does not support position lag supervision.

(2) Velocity ramp type

Velocity profiles are defined for each axis.

e Trapezoid

In the trapezoidal velocity profile, velocity continues linearly.
Therefore, acceleration can rise sharply.
In this mode, jerk restriction does not work in each function block.

Velocity ramp type

(® Trapezaid

(O sinz

(7) Quadratic

(O Quadratic (smooth)

I

Position lag supervision

Identification
ID:

deactivated v
Lag limit [u]: 1000
Velocity ramp type ff— (2)
(@) Trapezoid
() Sinz
() Quadratic
(O Quadratic (smaoth)
Identification

Position lag supervision
deactivated

+— (1)

Lag limit [u]: 1000

2000
1000

" Axis1.fSetPosition

©

g

Axis1.fSetVelocity

g

sraa b laraa g

g

Axis1.fSetAcceleration

T
25500ms

T
3s 35500ms
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e Sin?

In the velocity profile defined with the Sin? function, transition motion within each section of
the velocity profile is smooth and acceleration rises less sharply.

In this mode, jerk restriction basically does not work in each function block. However, jerk
restriction works only when acceleration is not zero at the start of axis movement and
suspended deceleration and acceleration ramps cannot be continued seamlessly.

20004 g P et
1000-] Axis1.fSetPosition
5 /

3000 e = - - 4 - e M
4 Axis1 .fSetVeIocity\\
2000 + ff - 4

1000 —f--===-f-=-=m=r======= / et t - t + + ¢ - -

D—M i- . + - + i-

y |
zmiJ\ Axis1 .fSetAcceleration
0 - -1 i
200001 R T ————— e T \

4 }
500000 e e— : e e A T i
400000 froeee ] i !
200000 ] B S x : ! { unons pevem == i
-200002: \ ‘F . i i '
~3000007 '\\ 1 Axis1 .fSetJerk | _,{‘

-600000] o ' ‘ ; ; et
1|s 155».’!)Oms le
Quadratic

This is a trapezoidal acceleration profile with jerk restriction.
Acceleration changes partially linearly and continuously and jerk rises sharply.
The maximum value of jerk can be limited by jerk values in each function block.
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e Quadratic (Smooth)

This is similar to "Quadratic", except that jerk does not rise sharply.
The maximum value of jerk can be limited by jerk values in each function block.

2000

i Axis1.fSetPosition

1000 ;
0:/

o,

_eiglissivacey |

Axis1 .fSetAccelefration

T T T T T
1s500ms 2s

Axis1.fSetJerk }
AT
VW
| ,

T T T T
2s500ms 3s

(3) Axis state window in online mode
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11.1 RTEX Axis Setting

When "Modulo" is selected

Axis type and limits Velocity ramp type
Wirtual mode Modulo settings Trapezoid
Madulo Modulo value [u]: 360.0 Sin?
Finite Quadratic
Software error reaction Quadratic (smoath)
Deceleration [u/s2]: 8388608 Identification
Max. distance [u]: i} 1D: 1]
Dynamic limits Position lag superwvision
Velocity [ufs]: Acceleration [ufs?]  Deceleration [ufs2]  Jerk [u/s%]: deactivated
10 100 8388603 10000 Lag limit [u]: 1.0
Cnline
variable set value actual value Status: SMC_AXIS_STATE.power _off
Position L] 3000 60.00 Communication: error {1000}
Velocity [u/s] 0.00 0.00
Acceleration [u/s7 0.00 000 | ETors
Torque [Nm] 0.00 000 | Aods Eror:
0 [16£00000000]
FB Errar:

SMC_ERROR.SMC_CGR_INVALID _POSPERIOD
uiDriveInterfaceErrar:

100

strDriveInterfaceError:

Modulo period invalid (<=0 or > half bus bandwidth)
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11.1 RTEX Axis Setting

When "Finite" is selected

Axis type and limits
Software limits

Velocity ramp type

Virtual mode Trapezoid
Activated Negative [u]: 0.0 o
Modulo Sin2
Finite Positive [u]: 3338608 Quadratic
Software error reaction Quadratic {smooth)
Deceleration [ufs2]: 3388608 Identification
Max. distance [u]: i} ID: 0
Dynamic limits Pasition lag supervision
Velocity [ufs]: Acceleration [ufs?]  Deceleration [ufs2]  Jerk [ufs=]: deactivated
10 100 3333508 10000 Lag limit [u]: 1.0
Cnline
variable set value actual value Status: SMC_AXIS_STATE.power_off
Postion [u] 0.00 0.00 Communication: operational (100)
Velocity [u.s] 0.00 0.00
Acceleration [ui/s7 0.00 Q.12 | | Errors
Torque [Nm] 0.00 0.00 | s Eror:
0 [16200000000]
. FE Error:
SMC_ERROR.SMC_NO_ERROR
uiDrivelnterfaceErrar:
o
strOrivelnterfaceError:
(4) "Online" - "State"

This indicates one of the axis states in the following figure.

WUME-GM1RTXOP-06
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11.1 RTEX Axis Setting

MC_MoveAbsolute
MC_MoveRelative
MC_MoveAdditive
MC_PositionProfile
MC_Halt
MC_MoveSuperlmposed

During positioning operation)‘

MC_Gearin (slave axis)
MC_GearinPos (slave axis)
MC_Camin (slave axis)

During synchronous operation
(Synchronized Motion state)

MC_MoveVelocity
MC_VelocityProfile
MC_AccelerationProfile
PMC_SetTorque
SMC_MoveContinuousAbsolute
SMC_MoveContinuousRelati

™~

k(During continuous operation

(Discrete motion state) J‘

During Home

~

Deceleration

return

(Homing state)

(5) "Online" -

Servo ON

"Communication"

'L (Continuous motion state)

stop
(Stopping state)

A

Error stop _(_1_2_
(6) (Errorstop state)
v
> :
During stop Th;:;tﬁevéas @

(Standstill state) MC_Power (Disabled state)

Servo OFF

This indicates one of the following communication states.

Stopped

Variable initialized

Basic communication initialized

Drive initialized

Drive synchronization on standby

Initialization done

Operational

Re-initialized

Error

Unknown

(6) "Online" - "Error"

e FB error

The oldest error that occurred on the axis, "SMC_ERROR", is displayed.

This is the same error as the one that can be obtained by the "SMC_ReadFBError" function

block.

e uiDrivelnterfaceError / strDrivelnterfaceError
This is an internal error in the GM1 controller.

(7) Scaling / Mapping
e Rotary type

When the axis type is set to "Modulo", the ratio in the conversion from the drive increment to

the application unit is set.

11-12
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11.1 RTEX Axis Setting

Mator Type Scaling
[] Invert direction

@ Rotary 15%800000 increments <=> motor turns
(O Linear I:l motor turns <=3 gear output turns
I:l gear output turns <=2 units in application 16800000

Note: Invert direction: The direction is inverted.
e Linear type

When the axis type is set to "Finite", the ratio in the conversion from the drive increment to
the application unit is set.

i

Motor Type Scaling
[ Invert direction

O Rotary 162800000 increments <= units in application 162800000
(® Linear

Note: Invert direction: The direction is inverted.
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11.2 Basic Preparations for Operation

11.2 Basic Preparations for Operation

11.2.1 Overview of Basic Preparations for Operation

This section explains how to run and stop the motor.

11.2.2 Servo ON or OFF

To turn ON or OFF the servo motor, use the "MC_Power" function block.

B Explanation of function block

e For input "Axis", specify the axis corresponding to the servo motor.

Example) In the case of SM3_Drive_ RTEX_A6N_0, substitute "SM3_Drive_ RTEX_A6N_0"
for “Axis” of MC_Power.

= (4 RTEX_Master
= (3] RTEX_A6N_0
| P sM3_Drive_RTEX_A6N_0

e When inputs "Enable", "bRegulatorOn", and "bDriveStart" are set to TRUE, the servo turns
ON.

When input "bRegulatorOn" is set to FALSE, the servo turns OFF.

B Program examples
The following are LD program and ST program examples that execute the "MC_Power" function
block.

Setting variable "SW_Power" to TRUE turns ON the servo and setting it to FALSE turns OFF
the servo.

Error

LD program
4 PROGRAM LD_POU_1
Scope Name Address Data type Initialization ~ Comment  Attributes
@ VAR MC_Power_0 MC_Power
@ VAR SM_Drive_ETC_Panasonic_MINAS_ASB AXIS_REF_SM3
@ VAR SW_Power BOOL
% VAR  PStatus BOOL
< >
v
1
MC_Power_0
MC Power PStatus
SM_Drive_ETC_Panasonic_MINAS_ASB —{Axis - Status {1
bRegulatorRealState — 2
TRUE bDriveStartRealState [ 2
I I Enanle Busy [ 2

SW_Power ErrorID

| [ bRequlatoron

TRUE

I I bbrivestart
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11.2 Basic Preparations for Operation

ST program

—

PROGRAM ST POU

VAR
MC_Power_O: MCZ Power;
SW_Power: BOOL := FALSE;
PStatus: BOOL := FALSE;

END_VAR

[= AL T R PV b

0
—

MC Power 0
Axis:= SM Drive ETC Panasonic MINAS A5B,
Enable:= TRUE,
|bRegulatorOn:= SW Power, |
bDriveStart:= TRUE,
Status=> PS5Status,
bRegulatorRealsState=> ,
bDriveStartRealState=> ,
Busy=> ,
Error=> ,
ErrorID=> );

e L= T I S VS T o |

o0

sl

=
i

gl Info. )
e When executing "MC_Power", confirm in advance that communication has been established.

The communication state can be checked using the "SMC_CheckAxisCommunication” function
block.

11.2.3 Home Return

Home return is an operation that returns the motor to its home position.
The GM1 controller supports various home return methods.

Home return can be achieved by setting a desired method in GM Programmer and then
executing function block "PMC_Home".

Types of home return

Home return is a function that moves the axis to the preset reference position (home position)
and set the coordinates of the position to 0.

If an incremental encoder is used for the servomotor, the home return methods shown in the
table below can be selected.

il Info. )
e The GM1 controller also supports home return using an absolute encoder. When implementing
home return using an absolute encoder, use MINAS V1.24 or later.
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11.2 Basic Preparations for Operation

. Reverse Forward .
(-) side [ccw] [cW] (+) side
0 - -
r Ball screw m al
| | | |
Ll i il
NOT input (-) SE\:(ItItlerlla[lEl)e(]'tls:Zhér;?'ll'J:t’:]z /3 Near home switch [DOG] POT input (+)

Settings and operations of home return

Behavior overview

DOG method 1

After the rising edge (front edge) of the near home switch (DOG)
is detected, the rising edge of the first home position (Z phase) is
detected and the motor stops. The stopping position is set as the

home position.(Note 1)

DOG method 2

The rising edge of the near home switch (DOG) is detected and
the motor stops. The stopping position is set as the home position.

DOG method 3

After the falling edge (rear edge) of the near home switch (DOG)
is detected, the rising edge of the first home position (Z phase) in
the home return direction is detected and the motor stops. The

stopping position is set as the home position.(Note 1)

Limit method 1

After the rising edge of the limit switch on the opposite side of the
home return direction is detected, the rotation of the motor is
reversed. Then, the rising edge of the first home position (Z
phase) is detected and the motor stops. The stopping position is

set as the home position.(Note 1)

Limit method 2

The rising edge of the limit switch in the home return direction is
detected and the motor stops. The stopping position is set as the
home position.

Home return method

The axis moves from the current value toward the direction of
home return. Then, the rising edge of the first home position (Z
phase) is detected and the motor stops. The stopping position is

set as the home position.(Note 1)

Stop-on-contact method 1

The axis is stopped by a mechanical stopping mechanism such as
a stopper. Then, when the torque value exceeding the specified
value continues for a certain period of time, the motor stops. The
stopping position is set as the home position.

Stop-on-contact method 2

After the axis is stopped by a mechanical stopping mechanism
such as a stopper, the rotation of the motor is reversed. Then, the
rising edge of the first home position (Z phase) is detected and the
motor stops. The stopping position is set as the home position.
(Note 1)

Data set method

The current value is set as the home position.

High-speed home return method

The axis moves to point 0, which is the commanded position.

(Note 1)  For E2, external latch input 2 (EXT2) is used instead of the home position (Phase Z). For E3, external
latch input 3 (EXT3) is used instead of the home position (Phase Z).

11-16
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11.2 Basic Preparations for Operation

DOG method 1 [Edge detection of near home switch + Home position (Z
phase) based on front edge]

After the rising edge (front edge) of the near home switch (DOG) is detected, the rising edge of
the first home position (Z phase) is detected and the motor stops. The stopping position is set

as the home position.

The reference home position can be selected from the three types shown in the following table.

Type

Reference home position

DOG method 1

Edge detection of near home switch + Home position (Z phase) based on front

edge

DOG method 1 (E2)

Edge detection of near home switch + External latch input 2 (EXT2) based on front

edge

DOG method 1 (E3)

Edge detection of near home switch + External latch input 3 (EXT3) based on front

edge

(Note 1)

(Z phase). Searches for a near home switch (DOG) will be started.

(Note 2)
EXT3)

| over limit input (-

If the home position (Z phase) is ON at the time of startup, it will not be regarded as a home position

The reference home position differs according to the selected home return type. (Z-phase, EXT2,

Home return direction ¢——

(1) The starting point
is between DOG
and limit input (+)

—

DOGinput |
1
1
1
1

' Target velocity
reep speed /:<_g\‘

(including limit input

+)-

(2) The starting point
is on DOG.

T
C
1
!
1
1
1
1
1
1
1
1

Over limit input (+) |

Iu Home return

,  deceleration
1 time

Creep speed
1

) |
1
:Z phase (Note 2)
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Limit stop

(3) The starting point

1
\_%Zme return

Target velocity! deceleration
, time

1 Creep speed !

is between DOG
and limit input (-).

(4) The starting point
is on DOG and on

Target velocity,

deceleration time 1 !
1 1

1 1

1 1

1 1

1 1

N

1
1 I
1 1
! Target velocity ' Home return

| . deceleration
1 1 time

Creep speed
1

limit input (-).

; T
1 1

' Target velocity‘:AZme return
T

e

. | deceleration
1 ' time

DOG method 2 (Edge detection of near home switch)

The rising edge of the near home switch (DOG) is detected and the motor stops. The stopping
position is set as the home position.

WUME-GM1RTXOP-06
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11.2 Basic Preparations for Operation

Home return direction®——

DOG input Over limit input (+) I

| over limitinput (-

Home return Target velocity

is between DOG deceleration tim 1 Creep Speed

and limit input (+)
(including limit input

+)-

I

(2) The starting point Creep speed

is on DOG.

%

Home return,

Target velocity ! deceleration !
time

i

) |
1

1
(1) The starting point X
1

1

1

1

1

1

1

1

1

1

1

Limit stop Target velocity

X . deceleration time 1
(3) The starting point /:47\
is between DOG :
and limit input (-). \:

1
! Creep speed

)

8

Home return,
1 deceleration
! time '
Creep speed |

1

1 1
Target velocity /:ome return)

\ deceleration,

' time !
1 1

Target velocity

(4) The starting point
is on DOG and on P

limit input (-). \

-

\ 4

DOG method 3 [Edge detection of near home switch + Home position (Z
phase) based on rear edge]

After the falling edge (rear edge) of the near home switch (DOG) is detected, the rising edge of
the first home position (Z phase) in the home return direction is detected and the motor stops.
The stopping position is set as the home position.

The reference home position can be selected from the three types shown in the following table.

Type Reference home position

DOG method 3 Edge detection of near home switch + Home position (Z phase) based on rear edge

DOG method 3 (E2) Edge detection of near home switch + External latch input 2 (EXT2) based on rear
edge

DOG method 3 (E3) E(tj:ige detection of near home switch + External latch input 3 (EXT3) based on rear
edge

(Note 1)  If the home position (Z phase) is ON at the time of startup, it will not be regarded as a home position
(Z phase). Searches for a near home switch (DOG) will be started.

(Note 2) The reference home position differs according to the selected home return type. (Z-phase, EXT2,
EXT3)
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11.2 Basic Preparations for Operation

| over limit input (-)

(1) The starting point
is between DOG
and limit input (+)

Z phase (Note 2)

Home return direction ¢———

DOG input

Over limit input (+) |

Home return ! '

deceleration time 1 Target velocity !
1

Creep speed A/ 1

(including limit input

(*))-

(2) The starting point

Creep speed
y 1

is on DOG.

Limit stop

(3) The starting point

Creep speed

deceleration ti"i/\‘

is between DOG
and limit input (-).

S

A)vme return

Target velocity

(4) The starting point -

Creep speed time

is on DOG and on \

1
1
1
>
, deceleration
1
T
1
1

Target velocity

/
»{” Home return

limit input (-).

<

1 deceleration
' time

Limit method 1 [Edge detection of limit switch + Home position (Z phase)

based on front edge]

After the rising edge of the limit switch on the opposite side of the home return direction is
detected, the rotation of the motor is reversed. Then, the rising edge of the first home position
(Z phase) is detected and the motor stops. The stopping position is set as the home position.

The reference home position can be selected from the three types shown in the following table.

Type

Reference home position

Limit method 1

Edge detection of limit switch + Home position (Z phase) based on front edge

Limit method 1 (E2)

Edge detection of limit switch + External latch input 2 (EXT2) based on front edge

Limit method 1 (E3)

Edge detection of limit switch + External latch input 3 (EXT3) based on front edge

(Note 1)

(Z phase). Searches for a limit switch will be started.

(Note 2)
EXT3)

If the home position (Z phase) is ON at the time of startup, it will not be regarded as a home position

The reference home position differs according to the selected home return type. (Z-phase, EXT2,

WUME-GM1RTXOP-06
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11.2 Basic Preparations for Operation

Home return direction ——

| overlimit input (-)

Z phase (Note 2)

Creep speed

| over limit input (+) |
1
1
1
1
1
1
T

pointis on a
point other than
the limit input (+)

Home return

Target velocity R
P C
deceleration time

(2) The starting Creep speed

point is on the
limit input (+)

I
I
:
I
(1) The starting !
1
I
I
I
I
1
I
1
]
I
I

v
Y

Limit method 2 (Edge detection of limit switch)

The rising edge of the limit switch in the home return direction is detected and the motor stops.
The stopping position is set as the home position.

Home return direction ¢—

I Over limit input (-) Over limit input (+) I

: Target velocity
Home return

1
1
! T
deceleration time Creep speed . \
1

(1) The starting
point is on a
point other than
the limit input (-)

(2) The starting
point is on the - r'\

limit input (-) Target
Vvelocity! Home return

1 deceleration time
1

Home position method [Edge detection of home position (Z phase)]

The axis moves from the current value toward the direction of home return. Then, the rising
edge of the first home position (Z phase) is detected and the motor stops. The stopping position
is set as the home position.

The reference home position can be selected from the three types shown in the following table.

Type Reference home position

Z-phase method 1 Edge detection of home position (Z phase)
EXT2 method Edge detection of external latch input 2 (EXT2)
EXT3 method Edge detection of external latch input 3 (EXT3)

(Note 1)  The reference home position differs according to the selected home return type. (Z-phase, EXT2,
EXT3)
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11.2 Basic Preparations for Operation

Home return direction €———

i I O B [ B

Creep speed

v v,

Stop-on-contact method 1

The axis is stopped by a mechanical stopping mechanism such as a stopper. Then, when the
torque value exceeding the specified value continues for a certain period of time, the motor
stops. The stopping position is set as the home position.

Home return direction ¢———

Creep speed

Stopper, etc.

Stop-on-contact method 2 [Stop-on-contact detection + Home position (Z
phase) based on front edge]

After the axis is stopped by a mechanical stopping mechanism such as a stopper, the rotation
of the motor is reversed. Then, the rising edge of the first home position (Z phase) is detected
and the motor stops. The stopping position is set as the home position.

The reference home position can be selected from the three types shown in the following table.

Type Reference home position

Stop-on-contact method 2 | Stop-on-contact detection + Home position (Z phase) based on front edge

Stop-on-contact method 2 | Stop-on-contact detection + External latch input 2 (EXT2) based on front edge
(E2)

Stop-on-contact method 2 | Stop-on-contact detection + External latch input 3 (EXT3) based on front edge
(E3)

(Note 1)  If the home position (Z phase) is ON at the time of startup, it will not be regarded as a home position
(Z phase). Searches for a limit switch will be started.

(Note 2) The reference home position differs according to the selected home return type. (Z-phase, EXT2,
EXT3)

Home return direction ¢——

Z phase (Note 1) | |

| Target velocity

, N

Stopper, etc. Creep speed
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11.2 Basic Preparations for Operation

Data set method

The current position is set as the home position.
ﬂ Origin (current position)
®

High-speed home return

Executing high-speed home return enables the axis to move to the home position (position 0) of
the coordinate system for the absolute encoder.

The behavior is similar to that of positioning. After home return is complete, the deviation
counter is not cleared.

Home return target velocity

| |
| |
| |
Coordinate ! !
system origin (0) ! :

|
Home return Home return
deceleration time acceleration time

Settings and behaviors of home return

B Settings in GM Programmer

To use the home return function, specify various settings in "Home Return Settings" in axis
settings.

Devices - B X [ McPre ) Library Manager [l _Device mp Axisl X Set next Statement -
=1 Lhtitieds ~]A
= @ Device (AGMICSRX16T) ceee Itemiame Value
= Bl Program Configuration Home return method DOG method1
5 Scaling/Mapping
=i} Application Target speed [ufs] o
@ o G Creep speed [ujs] o
i Lorary Manager Acceleration [ufs?] o
HC_PRG (PRG) Home Return Settings Deceleration [ufs?) o
=-([# Task Configuration
E-E9 Lmoton SM3_Drive_RTEX_Panasonic: IEC Jerk /) °
Objects Home retum direction negztive
= 2 MotionTask
Trigger 2 phase
8] wc_rre Status
D 2user Home return direction €¢———

& 25ystem Information
& Trace Limit (-) input |Near home DOG input| | timit®inowt |
= [ RTEX Master 1 v | T
' I ' '
= (@ RTEX_AsN_1 e < o
" el (@The starting point is | Phase Z_;,_‘— ' i
At between the near ' § ' Target speed |
"3 Softvotion General Axis Paol home DOG and limit 1 Home return sreep speed /: |
=@ unt_configuration (+) input (including ] ! v T |
[l 10_configuration the point on the limit T T T T T
[ PwM_configuration (+) input : 1 : : Home return :
@ counter_configuration ] ! ! deceleration |
K Emptyt ' ' I 1 time '
K Empty2 (2'The starting point 1 I ! Home return credp speed !
£ Emty3 is on the near home: 1 | | |
K Emptys ] I ] i
¢ oo : . e
£ Emots ! ' : Target spaed time |
K Empty? v ' Target speed | Il X i
' i

. R Limit stop Al e " : .
Specify the following settings according to the home return function to be used.

GM Programmer Value / Type Default
Home return method 0: DOG1 0: DOG1
1: DOG2
2: DOG3

3: Limit method 1
4: Limit method 2
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11.2 Basic Preparations for Operation

GM Programmer Value / Type Default
5: Home return method
6: Stop-on-contact method 1
7: Stop-on-contact method 2
8: Data setting method
10: High-speed home return
method
Target speed 0 or more / LREAL 0
Creep speed 0 or more / LREAL 0
Acceleration 0 or more / LREAL 0
Deceleration 0 or more / LREAL 0
Jerk 0 or more / LREAL 0
Home return direction 1: positive -1: negative
-1: negative
Trigger 17: Z phase 17: Z phase
26: EXT2
28: EXT3
Contact time TIME 0
Torque threshold 0 or more / LREAL 0

Home return is performed by executing PMC_Home in POU.

Program example

=] MC_PRG x ﬁﬂ Library Manager rf_ﬁ Device anhP Axis1 ]
1 PROGRAM MC_FRG
VAR
homing: FMC Home;
power: MC Power;
state: TUDINT :=0;
END VAR

L R

[CASE] state OF

mm

Wk

power (Axis:=Axisl, Enable:=TEUE, bRegulator{m:=TRUE, bDriveS3tart:=TRUE};
IF power.Status THEN

state := 17
END TIF

u]

o s

u]
-

homing (Axis:=Axisl, Execute:=IRUE);
IF homing.Done THEN

=R |

11 END_IF
12| END CASE
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11.2 Basic Preparations for Operation

gl Info. )
e To stop an error that occurs in FB processing within PMC_HOME, set error stop conditions in
“Software error reaction” on the "General" tab on the "RTEX Axis Setting" dialog box.
For the software error reaction, refer to "General Settings".

e The deceleration to be applied when stopping an error that occurs in FB processing within
PMC_Home can be set in “Software error reaction” on the "General" tab on the
"SM3_Drive_RTEX_A6N Setting" dialog box.

For the software error reaction, refer to "General Settings".

11.2.4 JOG Operation

Executing a JOG operation continues to run the motor at the specified speed.
JOG operation can be executed with the "MC_Jog" function block.

B Explanation of functions

e While input "JogForward" is set to TRUE, the motor continues to run in the forward direction.
While input "JogBackward" is set to TRUE, the motor continues to run in the reverse
direction. If both "JogForward" and "JogBackward" are set to TRUE, JOG operation will be
stopped.

e You can specify velocity ("Velocity", unit: u/s), acceleration ("Acceleration”, unit: u/s2),

deceleration ("Deceleration”, unit: u/s2), and jerk ("Jerk", unit: u/s3) that are used during JOG
operation.
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11.2 Basic Preparations for Operation

B  Program examples

Example: ST program that executes JOG operation after the servo is turned ON

B
=
8

i

M m

E!E! Pro

END_CASE

cess OF

MC_Power_0(
Axis:=Axisl ,
Enable:=TRUE ,
bRegulatorOn:=
bDriveStart:=II

):

IF MC_Power_0.Status = TRUE THEN
Process := 1;

END_IF

Execute the MC Jog with JogForward

MC_Jog_0(
Axis:=Axisl ,
JogForward:=
JogBackward:
Velocity:=360 ,
Acceleration:=3¢00 ,
Deceleration:=3&0

):
MC_ReadActualPosition_0(
Axis:=Axisl ,

):

IF MC_ReadActualPosition_0.Valid = TRUE THEN
IF MC_ReadActualPosition 0.Position > 1000 THEN

Process := 2;

END_IF

END_IF

Execute the MC Jog with BackForward

MC_Jog_0(
Axis:=Axisl ,
JogForward:=FALSE ,
JogBackward:=TRUE
Velocity:=720 ,
Acceleration:=3¢00 ,
Deceleration:=3&0

):

JOG operation is started at the rising edge of "JogForward" or "JogBackward".

The "Busy" flag is set to TRUE during execution. While the "Busy" flag is set to TRUE,
MC_Jog_0 must be called every cycle. Otherwise, the operation will terminate with an error.

"JogForward" and "JogBackward" must not be turned ON at the same time. Otherwise, JOG
operation will terminate. As shown in this program example, if you want to switch the direction
from "JogForward" to "JogBackward", set "JogForward" to FALSE and then set "JogBackward"
to TRUE.

WUME-GM1RTXOP-06 11-25



11.3 Single-axis Operation

11.3 Single-axis Operation

This section explains single-axis operations using function blocks.

11.3.1 Overview of Single-axis Operation

The motion function of the GM1 controller supports position control, velocity control, and torque
control as control modes.

While switching the control mode according to the purpose, you can use motion-related function
blocks.

This section explains how to switch the control mode and how to do programming for typical
control methods in each control mode.

For the detailed specifications of function blocks supported by the GM1 controller, refer to the
instruction reference.

11.3.2 Position Control

Position control is control that runs the motor until the specified position or distance is reached.
The "MC_MoveAbsolute" function block is used to specify a movement destination position
("Position") and the "MC_MoveRelative" function block is used to specify a movement distance
("Distance").

B Program examples

In the following LD program example, the "MC_MoveAbsolute" function block is used to run the
motor in the forward direction until position 180 is reached and the "MC_MoveRelative" function
block is used to run the motor until distance 4000 is reached. Before executing the
"MC_Absolute" function block, use the "MC_Power" function block to turn ON the servo
corresponding to the target axis.

g1 Info. )

e For details, refer to the GM1 Series Reference Manual (Instruction).
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11.3 Single-axis Operation

LD program

1

MC_Power_2
MC Power
Axisl —SAxis - Status ——
bRegulatorRealState [~
TRUE bDriveStartRealState
{] H Enable Busy —
Error [~
TRUE ErrorID[
ﬂ ﬂ bRegulatorOn
TRUE
ﬂ (I bDriveStart
2z
MC_Movelbsolute_1
MC MoveAbsolute
Axisl —SAxis B Done ——
Busy
MC_Power_2.Status CommandAborted —
{} H Execute Error [~
180 —Position ErrorID
360 —|Velocity
3600 —]Acceleration
3600 —|Deceleration
0 —jJerk
MC_DIRECTION.positive —|Direction
3
MC_MoveRelative_1
MC MoveRelative
Axisl —SAxis - Done |
Busy
MC_MoveAbsolute_1.Done CommandAborted
[] [Il Execute Error
4000 —(Distance ErrorID
360 —|Velocity
3600 —Acceleration
3600 —{Deceleration
0 —jJderk

ST program

The following ST program example executes the same behavior as the LD program on the

previous page.

WUME-GM1RTXOP-06
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11.3 Single-axis Operation

[

CASE Process OF
0://Sexrvo On
MC_Power 0(
Axis:=Axisl ,
Enable:=TRUE ,
€ bRegulatorOn:=TRUE ,
bDriveStart:=TRU

Omam
B W

[T

3 ):

8 5 IF MC_Power_0.Status = TRUE THEN
10 Process := 1;

11 END IF

2 //E C MoveAbsolute
= 13 MC_MoveAbsolute_0(

14 Axis:=Axisl ,
15 Execute:=TRIUE ,
1€ Position:=1E&0
17 Velocity:=3€00 ,
Acceleration:=72000 ,
Deceleration:=72000 ,
20 Direction:=positive
21 ):
22 IF MC MoveRbsolute 0.Done = TRUE THEN
23 MC MoveAbsolute 0(

24 Axis:=Axisl ,

25 Execute:=FALSE

26 b

27 Process := 2;

28 END IF
= 25 2://Execute the MC MoveRelative
B 39 HC_HoveRelat:Lve_O (

31 Axis:=Axisl

32 Execute:=TRU

33 Distance:= .
34 Velocity:=3€00 ,
35 Acceleration:=72000 ,

3€ Deceleration:=72000

37 ):
B 38 IF MC MoveRelative_0.Done = TRUE THEN
B 35 MC MoveRelative 0(

40 BAxis:=Axisl ,

41 Execute:=FALSE
42 ):
43 Process := 3;

4 END IF
= 45 3://End

e -

o m
r
[

= //No Operation
47 CASE

"MC_MoveAbsolute" and "MC_MoveRelative" are started at the rising edge of the "Execute”
flag. If processing is completed normally, the "Done" flag will be set to TRUE.

In this program example, the actual position eventually becomes 4180.
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11.3 Single-axis Operation

Axis1.fActPosition

30001 . 1 .
oo ){ / Axis1.fSetVelocity

MC_MoveAbsolute_0.Execute
and MC_MoveAbsolute 0.Busy

MC_MoveRelative _0.Execute
and MC_MoveRelative_0.Busy

05

0

T T T T T
1s 2 3s

The "Busy" flag is set to TRUE during execution. While the "Busy" flag is set to TRUE, an
instance of the function block must be called every cycle. Otherwise, the operation will
terminate with an error.

Motion function blocks for the GM1 controller allow the user to change parameters during
operation.

To change parameter settings such as target positions ("Position") during operation, temporarily
set the "Execute" flag to FALSE beforehand. After parameter settings have been changed, if the
"Execute" flag is set back to TRUE, the changed parameter settings will be applied.

In the following example, "Position" in "MC_MoveAbsolute" is changed from 90 to 180. While
"MC_MoveAbsolute" is being executed (Busy=TRUE), parameters can be switched.
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11.3 Single-axis Operation

=] 1 CASE Process OF
& 2 0://Sexrvo On
B 3 MC_Power_0(
4 Axis:=Axisl ,
5 Enable:=TRUE ,
5 bRegulatorOn:=TRUE ,

. ):
= 3 IF MC_Power_0.Status = TRUE THEN
10 Process := 1;

B 12 1://Execute the MC MoveAbsolute
B 13 HC_HcveAbsolutg_O(
14 BAxis:=Axisl ,
15 Execute:=TRUE ,
1€ Position:=50
1 Velocity:=3€0 ,
12 Acceleration:=3¢00 ,
15 Deceleration:=3¢00 ,
20 Direction:=positive

I
~

21 ):
B 22 IF MC_MoveAbsolute_0.Busy = TRUE THEN
B 23 MC MoveAbsolute 0
24 Axis:=Axisl ,
25 Execute:=FALS
2¢€ |H
Process := 2;

m

H 29 2 of the MC MoveAbsolute 0
=] 30

31 Axis:=Axisl ,

32 Execute:=TRUE ,

33 Position:=180

34 )z
=S| 35 IF MC MoveAbsolute_0.Done = TRUE THEN
=] 3€ MC_MoveAbsolute_0(

7 Axis:=Axisl ,

Execute:=FALSE
):
40 Process := 3;
41 END _IF

=] 42 3://End

/N

44 END_CASE

Motion function blocks for the GM1 controller can be overwritten with other instances during
operation.

In the following example, an instance of "MC_MoveRelative" is overwritten with another
instance of "MC_MoveAbsolute" during its execution.

During the execution of "MC_MoveRelative", when the actual position reaches 1000, its
instance is overwritten with another instance of "MC_MoveAbsolute".
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11.3 Single-axis Operation

The "CommandAborted" flag of "MC_MoveRelative" is set to TRUE, causing the processing to
be suspended and "MC_MoveAbsolute" to be executed.
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11.3 Single-axis Operation

=) 1 CASE Process OF
B 2 0://5exrvo On
B 3 . Power_0(
- Axis:=Axisl ,
5 Enable:=TRUE ,
€ bRegulatorOn:= »
7 bDriveStart:=TRUE
: ):
B 9 IF MC_Power_0.Status = TRUE THEN
10 Process := 1;
11 END IF
8 12 1l: //Execute the MC MoveReslative
B 13 MC_HoveRelativ;_O (
14 Axis:=Axisl ,
15 Execute:=TRUE ,
1€ Distance:=2000 ,
17 Velocity:=3€00 ,
18 Acceleration:=36000 ,
19 Deceleration:=36000
20 |H
B =zl MC_ReadActualPosition_0(
22 Axis:=Rxisl ,
23 Enable:=TRUE ,
24 ):
B 25 IF MC ReadActualPosition_0.Valid = TRUE THEN
B 2¢ IF MC ReadActualPosition 0.Position > 1000 THEN
27 Process := 2;
28 END IF
29 END_IF
=] 30 2://Execute the MC MoveAbsolute
— 31 MC_MoveRelativ;_O(
32 Axis:=RAxisl ,
33 Execute:=TRUE ,
34 ):
B 35 MC_MoveAbsolute_0(
3¢ Axis:=Axisl ,
37 Execute:= i
3 Position: ’
39 Velocity:= 0 ,
40 Acceleration:=3¢000 ,
41 Deceleration:=36000 ,
42 Direction:=positive
43 ):
B 44 IF MC MoveRbsolute 0.Done = TRUE THEN
8B 45 MC MoveAbsolute 0(
4€ Axis:=Axisl ,
47 Execute:=FALSE
48 ):
49 Process := 3;
H END IF
=] s1 //End
52 //No Operation
5 END CASE
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11.3 Single-axis Operation

As shown below, if overwriting occurs when the "Execute" flag of "MC_MoveAbsolute" is set to
TRUE, the "CommandAborted" flag of "MC_MoveRelative" will be set to TRUE during
execution, causing the processing to be suspended.

s i Axis1.fActPosition
20? T
- " Axis1 fSetVelocity
1072 = % P I N
os— S o S o ‘f\—MC;MoveRela-—A— N s s o T i Mo S o
]  tive_0.Execute MC_MoveRelative_0.CommandAborted
104
05_5 MC_MoveAbsolute_0.Execute

T T T T T T T T T T T T T T T T T
1s 15500ms 2s 25500ms

"MC_ReadActualPosition" is a function block that acquires the actual position of the axis. For
details on each function block, refer to the GM1 Series Reference Manual (Instruction).

11.3.3 Switching the Control Mode

This function allows the user to switch the control mode between torque control, velocity
control, and position control that can be used by the motion function of the GM1 controller.

The control mode to be used can be switched using "SMC_SetControllerMode" of the
"SM3_Basic" function block.

B Explanation of functions

For the control mode to be used, specify one of the values of enumeration
"SMC_CONTROLLER_MODE" that are shown in the following table.

Control mode Value Description
SMC_torque 1 Torque control mode
SMC_ velocity 2 Velocity control mode
SMC_position 3 Position control mode

il Info. )
e For the GM1 controller, the default is position control mode.

e For program examples of velocity control mode, refer to "11.3.4 Velocity Control". For program
examples of torque control mode, refer to "11.3.5 Torque Control".
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11.3 Single-axis Operation

11.3.4 Velocity Control

Velocity control is control that runs the motor at the specified velocity.
Velocity control can be executed with the "MC_MoveVelocity" function block.

B Explanation of functions

e When "Execute" is set to TRUE, the motor continues to run in the specified direction
("Direction") and at the specified velocity ("Velocity").
e You can specify velocity ("Velocity", unit: u/s), acceleration ("Acceleration”, unit: u/s?),

deceleration ("Deceleration”, unit: u/s?), and jerk ("Jerk", unit: u/s3) that are used during
control.

B Program examples

The following is an ST program example that performs velocity control in the forward direction

at a velocity of 360 u/s, at an acceleration of 3,600 u/s2, and at a deceleration of 3,600 u/s2.
Before executing the "MC_MoveVelocity" function block, use the "MC_Power" function block to
turn ON the servo corresponding to the target axis.
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11.3 Single-axis Operation

ST program
=) 1 CASE Process OF
B 2 0://5exrvo On
8 3 MC_Power_0(
4 Axis:=Axisl ,
5 Enable:=TRUE ,
€ bRegulatorOn:=IRIE ,
7 bDriveStart:=TRUE
: ):
=] E IF MC Power_0.Status = TRUE THEN
10 Process := 1;
11 END_IF
B 12 1://Change controller mode to SMC velocity
8 13 SMC_SetControllerMode_0(
14 Axis:=Axisl ,
15 bExecute:=TRUE ,
18- nControllerMode:=5MC_wvelocity
17 )i
B 1= IF SMC_SetControllerMode_0.bDone = TRUE THEN
B 1= SMC_SetControllerMode 0(
20 Axis:=RAxisl ,
21 bExecute:=FALSE
22 )z
23 Process := 2;
24 END IF
&= 25 2: '.‘E_‘-ZE;LZ:E- the MC MoveVelocity
B 2¢ MC MoveVelocity 0(
27 Axis:=Axisl ,
23 Execute:=TRUE ,
25 Velocity:=3¢0 ,
30 Acceleration:=3€00 ,
31 Deceleration:=3€00 ,
32 Direction:=positive
33 ):
B 34 IF MC_MoveVelocity_ 0O.InVelocity = TRUE THEN
B 35 MC_ MoveVelocity_0(
3¢ Axis:=Axisl ,
37 Execute:=FALSE
38 )i
39 Process := 3;
40 END IF
=] 41 3:,".9':‘3:&3;& Velocity to 0
B 42 MC MoveVelocity 0(
43 Axis:=RAxisl ,
44 Execute:=TRUE ,
45 Velocity:=0 ,
4€ Acceleration:=3€00 ,
47 Deceleration:=3€00 ,
48 Direction:=positive
45 )i
50 END CASE
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11.3 Single-axis Operation

In the GM1 controller, "MC_MoveVelocity" is executed in position control mode or velocity
control mode (Default: Position control mode).

In the program example, "SMC_SetControllerMode" is used to switch to velocity control mode
(SMC_velocity).

In the program example, velocity control is started at the rising edge of the "Execute" flag of
"MC_MoveVelocity".

The "Busy" flag is set to TRUE during execution. While the "Busy" flag is set to TRUE,
"MC_MoveAbsolute_0" must be called every cycle. Otherwise, the operation will terminate with
an error.

When the velocity of the axis reaches the target velocity ("Velocity"), the "InVelocity" flag is set
to TRUE.

To change parameter settings such as target velocity ("Velocity") during operation, temporarily
set the "Execute" flag to FALSE beforehand. After parameter settings have been changed, if the
"Execute" flag is set back to TRUE, the changed parameter settings will be applied.

To stop the axis, change the setting of "Velocity" to O .

11.3.5 Torque Control

Torque control is performed at the specified torque.
Torque control can be executed with the "PMC_SetTorque" function block.

B Explanation of functions

e While input "bEnable" is set to TRUE, torque control is executed with input "fTorque" (unit:
%).

e Before executing the "PMC_SetTorque" function block, use the "MC_Power" function block to
turn ON the servo corresponding to the target axis.

B Program examples

The following is an ST program example that executes torque control with a torque of 30%.
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11.3 Single-axis Operation

ST program
B 1 CASE Pro
=] 0://5
B =3

4
B S

10

11
B 1z 1
g 1=

14

15

le

17
g 1=
g 1=

20

21

24
g 25 2
= =T

30
g =1

O END CASE

J/Execut

cess OF

ervo On

MC Power 0(
Axis:=RAxisl ,
Enable:=TRUE ,
bERegulatorOn:=TRUE ,
bDriveStart:=TRUE

Vi

IF MC_Power_0O.5tatus = TEUE THEN

Process := 1;
END IF

//Change controller mode to SMC velocity

SMC_SetControllerMode_0(
Axis:=RAxisl ,
bExecute:=IRUE ,
nControllerMode :=5MC_torque
):
IF 5SMC_SetControllerMode_O.bDone = TRUE THEN
SMC_SetControllerMode 0
Axis:=RAxisl ,
bExecute:=FALSE
)i
Process := 27
END IF

ute the PMC SetTorgue

PHC_SetTorque_D{

Axis:=RAxisl ,
kEnakle:=TRUE ,
fTorque:=

)i

PMC ReadActualTorque_0(
BAxis:=RAxisl ,
Enable:=TRUE

)i

IF BMC ReadictualTorque_0. Vblld TEUE THEN

IF EMC ReadActualTorque 0.Torque »>= 30 THEN
BMC SetTorgque_0(

Axis:=RAxisl ,
bEnable:=FALSE

):

Process := 3;

Chan - T ta 0

//Change Torgue to

EMC SetTorque_ 0

Axis:=RAxisl ,
bEnable:=TRUE ,
fTorque:=0

WUME-GM1RTXOP-06
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11.3 Single-axis Operation

In the GM1 controller, "PMC_SetTorque" is executed in torque control mode (Default: Position
control mode).

In the program example, "SMC_SetControllerMode" is used to switch to torque control mode
(SMC_torque).
The torque value is changed at the rising edge of the "Execute” flag.

To change the torque value ("fTorque") during operation, temporarily set the "Execute" flag to
FALSE beforehand. After parameter settings have been changed, if the "Execute" flag is set
back to TRUE, the changed parameter settings will be applied.

"MC_ReadActualTorque" is a function block that acquires the actual torque value of the axis.
For details on each function block, refer to the GM1 Series Reference Manual (Instruction).

gl Info. )
e |n the torque control mode (SMC_torque), the axis cannot be stopped using "MC_Stop".
e To stop the axis, set "fTorque" to 0 and execute again.

11.3.6 Stop

This function stops the motor.
Stop can be executed with the "MC_Halt" or "MC_Stop" function block.

B Explanation of functions

e MC_Halt: Allows the user to execute another function block during stop processing.

e MC_Stop: Does not allow the user to execute another function block during stop processing.
When input "Execute" is set to FALSE, this function allows the user to execute another
function block.

e You can specify deceleration ("Deceleration”, unit: u/s2) and jerk ("Jerk", unit: u/s3) that are
used during stop processing.

B Program examples

The following is an ST program example.
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11.3 Single-axis Operation

8 1 CASE Process OF

8 2 0://Sexrvo On

8 3 MC Power_0(
4 Axis:=Axisl ,
5 Enable:=TRUE ,
5 bRegulatorOn:=TRU

)i
=] 5 IF MC_Power_0.Status = TRUE THEN
10 Process := 1;

B 1 cute the MC MoveRelative
B 13 MC_MoveVelocity 0(

14 Axis:=Rxisl ,
15 Execute:=TRUE ,
Velocity:=3€0 ,

1 Acceleration:=3€00 ,

12 Deceleration:=3¢00 ,

19 Direction:=positive

20 )i
B 21 IF MC_MoveVelocity_0.InVelocity = TRUE THEN
B 2z MC MoveVelocity 0 (

23 Axis:=Axisl ,

z4 Execute:=FALSE

25 )z

2€ Process := 2;

27 END IF
(=) 28 2://Execute the MC stop
=] 29 MC_Stop_0(

Axis:=Axisl ,
31 Execute:=TRUE ,
2 Deceleration:=1200
33 H
B 34 IF MC Stop_0.Done = TRUE THEN
B 35 MC Stop_0(
3€ Axis:=Axisl ,
Execute:=FALSE ,
)?
3¢ Process := 1;
40 END_IF
41 END CASE
In the program example, stop operation is started at the rising edge of the "Execute" flag of
"MC_Stop".

The "Busy" flag is set to TRUE during execution. While the "Busy" flag is set to TRUE,
"MC_Stop_0" must be called every cycle. Otherwise, the operation will terminate with an error.

When the stop operation is completed, the "Done" flag is set to TRUE.

Unless the "Execute" flag of "MC_Stop" is set to FALSE, axis control cannot be executed by
other function blocks.
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11.4 Synchronous Operation

11.4 Synchronous Operation

This section explains synchronous cam operation, synchronous gear operation, and
synchronous phase operation that use function blocks.

11.4.1 Synchronous Cam Operation

To perform synchronous cam operation, you must set up a cam table.

Synchronous cam operation: How to use cam

This section explains how to change graphs in a cam table after adding a cam table object.

Procedure |

1. Right-click the [Application] object in the navigator pane and then select Add Object>Cam
table from the context-sensitive menu that is displayed.

The "Add Cam table" dialog box will be displayed.
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11.4 Synchronous Operation

Add Cam table >

‘ Cam table

Name:

2. Enter a cam table name in the "Name" field and then click the [Add] button.
A cam table object will be added.

The entered cam table name will be used when you specify a cam table with a function
block.

The "™Cam" tab displays position, velocity, acceleration, and jerk graphs.
The horizontal axis represents the master axis and the vertical axis represents the slave

axis.
The "Cam table" tab displays numerical values that represent the graphs displayed in the
"Cam" tab.
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Gy
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Master axis

g1 Info. )

e You can change the minimum and maximum scale values on the horizontal axis (master
axis) and vertical axis (slave axis) within a graph.

Right-click the [Cam] object in the navigator pane and then select "Properties" from the
context-sensitive menu that is displayed. In the Properties window, click the "Cam" tab and
change the values in the Dimensions section.
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11.4 Synchronous Operation

Properties - Camn [Device: Prograr_Configuration: Application]
Common  Build  Access Contral ':E"TI

Dirmensions

Master startpusitiun:lZl Master end position:  |360
Slave start position: IZI Slave end position: 360
Period

Smooth transition Slave period: 360
Continuity reguirements

Pasition Velocity Acceleration [ ] Jerk
Compile format

(@ polynomial (Onva)

() one dimensional point array Elements: 256
() two dimensional pointarray

[8]4 Cancel Apply

In the "Compile format" section, select "polynomial (XYVA)". Do not select another option.

want to move it.
A cam table object will be added.

& Cam %

*  Trolbox -0

7 Camibe Tapsts Taoettbe - cam editor taok:
I
S Sy Drag|the graph in
_'_'_'___—""_'_'_ w .
] R = e the direction in
P e B which you want to
- i
—_ T T T T T T T T T T T T ] Vi |t
2 4 P i W 0 W T W ) th sk o ap VA

A point will be added to the position at which you click the mouse and the graph will be

moved in the direction in which you drag the point.

&, Com x
o Contobe Teppets Topet b

Toolion:

= cam editor tooks
b Gewer
& Add peinc

0 x

Select "Add pointer" in Toolbox, click the graph and then drag it in the direction in which you
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11.4 Synchronous Operation

g1 Info. )

e To delete the point, select the point and press the "Del" key.

e You can also check and change a cam table numerically, not in graph format. Select the
"Cam table" tab. Numerical values that are changed will also be reflected in graphs in the

"Cam" tab.

&, Cam X

Cam I Cam table Iappets Tappet table

X
i}

120

240

320.64...

eoDOoD O

360

Y
i}

120

240

100

360

1 Segme.

Poly5

Poly5

Poly5

Poly5

min(Po...

i}

120

max(P...

120

240

100 247.11...

100

360

max(|V...

1.5120...

1

3.7092...

12.387...

max(|A..

0.0328...

i}

0.1726...

0.9692...

Synchronous cam operation: Cam control (POU programming)

After specifying the master axis and slave axis of the cam table with the "MC_CamTableSelect"
function block, start synchronous cam operation with the "MC_CamIn" function block.

The following is an ST program example that moves the slave axis in conjunction with a cam

table that is created.

For the cam table name, enter the object name of the cam table that has been added.
The following is an ST program example that moves the slave axis in conjunction with a cam

table that is created.

For the cam table name, enter the object name of the cam table that has been added.
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11.4 Synchronous Operation

1 CASE Process OF
0://Servo On.
3 MC_Power_0(
4 Axis:=Master ,

Mmoo
.

):
8 5 MC_Power_1(

1 Axis:=Slave ,
Enable:=TRUE ,
bRegulatorOn:
13 bDriveStart
)i
IF MC_Power_0.Status = TRUE AND MC_Power_l.Status = TRUE

Process := 1;

17 END_IF
B 18 1://Load the cam table us

13 MC_CamTableSelect 0 (
Master:=Master ,
21 Slave:=Slave ,

- CamTable:=Cam ,
Execute:
Periodic:=TRUE ,
25 MasterAbsolute
2¢ SlaveAbsolute:=
2 ):

28 IF MC_CamTableSelect_0.Done =

Process := 2;

END_IF
2://Start cam co

MC_CamlIn_0(

Master:=Master ,
Slave:=Slave ,
Execute:=T
MasterOffset:
SlaveOffset:=0 ,

MasterScaling:=1 ,

SlaveScaling:=1 ,

StartMode:=ramp_in ,

CamTableID:= MC_CamTableSelect_0.CamTableID,
VelocityDiff:=360 ,

Acceleration: 0
Deceleration:

):
IF MC CamIn _0.InSync = TF
Process := 3;

END_IF

MC MoveVelocity 0(
Axis:=Master ,
Execute:
Velocity:
Acceleration
Deceleration
Direction:=positive

):

MC_CamIn_0(
Master:=Master ,
Slave:=Slave ,
Execute:

MC_CamOut to
MC_CamIn_0(
Master:=Master ,
Slave:=Slave ,
Execute:

)i

=] €9 MC_MoveVelocity 0(
7 Axis:=Master ,

1 Execute SE

2 ):

g 73 MC_CamOut_0 (

4 Slave:=Slave ,

: Execute:=T

73 END_CASE

WUME-GM1RTXOP-06 11-45



11.4 Synchronous Operation

In the program example, the master axis is controlled by "MC_MoveVelocity" and the slave axis
moves in sync with the master axis.

When the synchronous operation is completed, the "MC_Camin_0.InSync" flag is set to TRUE.

The "Busy" flag is set to TRUE during execution. While the "Busy" flag is set to TRUE,
"MC_MoveVelocity 0" and "MC_Camln_0" must be called every cycle. Otherwise, the
operation will terminate with an error.

To separate the slave axis from the master axis and finish the synchronous cam operation, use
the "MC_CamOut" function block. When "MC_CamOut" is called, the synchronous operation is
terminated and the slave axis continues to move at the same velocity as when the synchronous
operation is terminated. Because the operation continues even after the slave axis is separated
from the master axis, you must stop the slave axis with the "MC_Halt" function block or another
function block.

11.4.2 Synchronous Gear operation

This function performs synchronous gear operation.

Synchronous gear operation: Gear control (POU programming)

Synchronous gear operation can be started and finished using the following function blocks.

e MC_Gearln: Specifies the gear ratio of the master axis and slave axis and starts
synchronous gear operation

e MC_GearOut: Separates the slave axis from the master axis and finishes synchronous gear
operation

Because the operation continues even after the slave axis is separated from the master axis,

you must stop the slave axis with the "MC_Halt" function block or another function block.

The following is an ST program example that performs synchronous gear operation with a gear
ratio of 2:1.
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11.4 Synchronous Operation

=] 1 CASE Process OF
=] : 0://Serve On
8 3 MC_Power_0(
4 Axis:=Master ,

Enable:=TRUE ,
bRegulatorOn: .
7 bDriveStart:
):
= 9 MC_Power_1(
Axis:=Slave ,
11 Enable:=TRUE ,
bRegulatorOn: "
1 bDriveStart:=
14 )i
8 15 IF MC_Power 0.Status = TRUE AND MC Power_ l.Status
1€ Process := 1;
17 END_IF
B 18 1://Control th ster axis with MC MoveVelocity and contro
8 15 MC GearIn 0

Master:=Master ,
21 Slave:=5lave ,
22 Execute:=TF

RatioNumeratc
24 RatioDenominator:=l ,
25 Acceleration:=3600

2€ Deceleration:=3€00
- ):

=] 28 MC MoveVelocity 0(
29 Axis:=Master ,

Execute: M
31 Velocity: 0 ,
32 Acceleration:=3¢ i
Deceleration:=3¢€00 ,
34 Direction:=positive
35 ):
B 3¢ IF MC_GearIn_0.InGear = TRUE THEN
38 END_IF
& 35 2://Call ,‘!:_ 0
=] 40 MC GearlIn 0(
41 Master:=Master ,
42 Slave:=Slave ,
43 Execute:=FALSE
44 ):
B 45 MC MoveVelocity 0(
4€ Axisg:=Master ,
4 Execute:=FALSE
48 ):
g 4 MC_GearOut_0(

Slave:=Slave ,
51 Execute:=TRUE
S ):
=] 53 IF MC_GearOut_0.Done THEN
sea

s END_IF
sé  END_CASE

TRUE THEN

In the program example, the master axis is controlled by "MC_MoveVelocity" and the slave axis

moves in sync with the master axis.

When the synchronous operation is completed, the "MC_Gearln_0.InGear" flag is set to TRUE.

The "Busy" flag is set to TRUE during execution. While the "Busy" flag is set to TRUE,
"MC_MoveVelocity 0" and "MC_Gearln_0" must be called every cycle. Otherwise, the

operation will terminate with an error.

To separate the slave axis from the master axis and finish the synchronous gear operation, use
the "MC_GearOut" function block. When "MC_GearOut" is called, the synchronous operation is
terminated and the slave axis continues to move at the same velocity as when the synchronous
operation is terminated. Because the operation continues even after the slave axis is separated
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from the master axis, you must stop the slave axis with the "MC_Halt" function block or another
function block.
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11.5 Multi-axis Operation

This section explains multi-axis operations such as linear interpolation and circular interpolation.

11.5.1 Overview of Interpolation Control

Interpolation control is an operation that controls the loci of multiple axes by interlocking them.
The GM1 controller supports the following interpolation controls.

Function Description Remarks
Relative: Value relative to the
Target position specification Relative coordinates / current value
method Absolute coordinates Absolute: Coordinates based
on the machine zero point
Operation Tools CNC editor
setting Setting .
Settings method method G-code input
Setting: CNC editor
Interpolation operation startup | Operation startup: Startup by
FB
Determining the axis to be
Interpolation grouping used at the time of startup by
FB
c it Configuration parameters
Linear S;;;zos' € Maximum 3-axis linear Target coordinates (X, Y, Z),
interpolation specification interpolation velocity ('.:)' acceleration /
deceleration (E)
Configuration parameters
Circular interpolation plane
. . ) ) (XY, YZ, ZX)
Center point | Circular interpolation by .
specification | specifying a center point Target coordinates (X, Y, X),
center point (I, J, K)
Velocity (F), acceleration /
Interpolation | Circular deceleration (E)
interpolation Configuration parameters
Circular interpolation plane
Circular interpolation based on | (XY, YZ, ZX)
Radius the current value, target Target coordinates (X, Y, X),
coordinates, and radius radius (R)
Velocity (F), acceleration /
deceleration (E)
Circular interpolation + Helical Same as circular interpolation
Helical interpolation axis P (Center point and radius can
be specified)
Coordinate Absolute coordinate Coordinates are converted by | Configuration parameters
conversion(Not | conversion moving the coordinate system | coordinate system shift
e1) in parallel from the reference |y gues X, Y, 2)
coordinate system or by o )
rotating it using an absolute Coordinate system rotation
value. values (A, B, C)
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Function Description Remarks
Relative coordinate Coordinates are converted by | Configuration parameters
conversion moving the coordinate system | coordinate system shift
in parallel from the reference |y gjues X, Y, 2)
coordinate system or by o .
rotating it using a relative Coordinate system rotation
value. values (A, B, C)
Coordinate system setting Sets the coordinate system Configuration parameters
definitions using the absolute | coordinate system shift
position for the current values (X, Y, 2)
orientation and current o i
position. Coordinate system rotation
. values (A, B, C)
(For coordinate system
alignment calibration)
Coordinate conversion Resets from the state after
resetting coordinate conversion was
performed as listed above to
the reference coordinate
system existed before the
coordinate conversion was
performed.
Smoothing Path smoothing Smooth the path of the Configuration parameters
process specified section with a spline | Raqdius of curvature of the
curve spline(D)
Arc correction between paths | Connect paths in a specified Configuration parameters
section by arc interpolation Radius of arc(D)
" Specifying the waiting time Configuration parameters
Dwell time e
between set movements Waiting time : sec (T)
P-point operation: Proceeds to
the next operation speed
without stopping atdevery Determined by the argument
operation command. iti
Other P-point/C-point operation p : . of SMC_CheckVelocities and
movements C-point operation: Proceeds to | the angle formed during
the next operation after operation.
pausing when an operation is
completed.
Jump Jumps to the line number
specified by the G code and
repeats processing.
Using G-code to specify
Change of parameter settings | parameters to be changed Only SMC_CNC_REF can be
Program- such as target values and starting them from FB used.
basg d (New FB must be created)
movement Execut { CNG tabl Dedicated FB is used (new FB
change Repetitive execution of CNC ‘xtecu 'Tgt.a pre?te_ able | must be added).
table (interpolation settings) Only SMC_CNC_REF can be
repeatedly Yy NG
used.
(Note 1) Use SMC_NCDecoder to execute coordinate conversion.
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11.5.2 Linear Interpolation and Circular Interpolation

The GM1 controller supports linear interpolation, circular interpolation, and helical interpolation
as interpolation controls.

B Linear interpolation
Linear interpolation can be used for two axes or three axes.

Positive direction § Z-axis \

( Positive direction
Y-axis Composite velocity
can be specmed Composite velocity can be specified
Y-axis
Negative Positive ' Positive direction
direction Xoaxis direction X-axis :
Negative direction Positive direction /

B Circular interpolation
Circular interpolation can be used for two axes and each axis moves along to the locus of a

circular arc.
For circular arcs, specify a center point or the radius of the circular arc.

Positive direction \

/ Positive direction
Y-axis Central position is specified

S Central position is specified

Negative Positive Negative 1 Positive
direction— + direction direction— = direction
\ Negative direction X-axis Negative direction X-axis /

B Helical interpolation

Helical interpolation can be used for three axes. While performing circular interpolation, helical
interpolation allows each axis to move in parallel with the central axis of the circular arc so that

they can achieve helical motion.
Positive direction § Z-axis \

[ Positive direction 4 Z-axis

Central position is
specified

/

Central position is

Y-axis specified \ Y-axis

Positive direction Positive
X-axis X-axis direction
Positive direction Positive direction
The interpolation velocity is the velocity The interpolation velocity is the velocity
\ of a tangent line to the circular arc. of a tangent line to the circular arc. j
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11.5.3 How to Use Interpolation Control

To use interpolation control with the GM1 controller, you must configure settings and do
programming as described below.

B Setting up a CNC table

Setting up a CNC table makes it possible to perform continuous movements by combining
interpolation controls. You can set up a CNC table using GM Programmer and transfer it to the
GM1 controller by downloading the project.

For details on how to set up a CNC table, refer to "11.5.4 Registering a CNC Table".
B Programming in POU

To perform interpolation control using a CNC table that has been set up, you must do
programming using function blocks in POU.

The function blocks in the table below are available to perform interpolation control.

List of function blocks for interpolation control

PMC_NCDecoder This function block decodes the specified SMC_CNC_REF type CNC table into a
SMC_OUTQUEUE type CNC table.

If a CNC table has been created using SMC_CNC_REF, execute this function
block.

PMC_Interpolator2D This function block executes 2-axis interpolation control using a predefined CNC
table.

For CNC tables for 2-axis interpolation control, execute this function block.

PMC_Interpolator3D This function block executes 3-axis interpolation control using a predefined CNC
table.

For CNC tables for 3-axis interpolation control, execute this function block.

For details on function blocks for interpolation control, refer to "11.5.9 Interpolation Operation
Programming: How to Create a Program for Executing Operation” to "11.5.16 Interpolation
Operation Programming: Changing Parameter Settings (Converting to Variables in CNC
Table)".

POU in which programming has been completed must be registered in MotionTask.

11.5.4 Registering a CNC Table

Set up a CNC table (operation patterns for interpolation control) using GM Programmer.

Right-click the "Application" object in the navigator pane and then select Add Object>CNC
program from the context-sensitive menu that is displayed.
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=-[E] Program_Configuration
= £} Application
-l e

Paste

D[E| @

Persistent Variables...
POU...
POU for implicit checks...

=[] RTEX_Master
= [ RTEX_ash_1
w Axis1
" SoftMotion General Axis Pool
= Lnit Canfimiration

When "CNC program" is selected, the following window is displayed. Specify settings and click
[OK].

i) ubrary Manager Add Object J | &, Camtable...
+[E] mc_pré pre) Add Folder.. [&  CNC program..
r_—;.- Task Configuration i é CNC setti
E{h 1.Motion q Login Sk
- ) DUT...
E@ MotiorTask] Delete application from device
] MC_PRE External File...
-2 2.User @ Global Variable List...
LD 3.5ystem =2 Interface..
ﬂ Trace T

Trace...

Add CNC program X
‘ CNC program

Name:

|cNC_Sample |
Implementatinn:|Di156025 v|
Compile mode: |SMC QutQueue v|

Add I | Cancel
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Setting item Description
Name | Settings Specify a name for a CNC table to be created.
DinB6025 [Recommended]
Imple A CNC table is created using G-code.
irgre]ntat [Not supported]
Table A CNC table is created in simple table input format. Because this item is not
supported by the GM1 controller, select "Din66025".
SMC_CNC_REF [Recommended] _
- - All interpolation control functions of the GM1 controller can be used.
Combi [Not recommended]
le P!l sMc_ouTQuEUE Movement speed is improved, but changing the settings in CNC tables,
mode joining CNC tables, and other similar operations cannot be performed.
[Not supported]
File CNC tables are saved as external reference files. Because this mode is not
supported by the GM1 controller, do not select.

"CNC settings" and "CNC Program" will be created in the Device tree. "CNC Program" is
displayed as the name registered earlier ("CNC_Sample").

The G-code editor and CNC graphic editor are displayed in the right pane of the GM
Programmer screen.

W Untitled6.project” - GM Programmer - o X
| FEle Edit View Project Build Online Debug Jools Window Help
‘Jﬁﬂé o %5 44 0 =) O | i | o8 . » |HE
Devices v 3 x & nc_sample _ Application] X .‘E
= ) Untitleds A 1 §
= (i Device (AGM1CSRX16T) T
= & Program_Configuration g
=€) Application
& ONC settings
& anc_sample
@on
() Lirary Manager
[8] mc_era (PRO)
= [E4 Task Configuration
=2 1Moton
= & MotionTask H
&
B G-code editor
D 20ser
100 [&
5
2 s P |
« w» @Y >
€ Enotyt [ [7] [ [
£ Emoty2
K Empty3
K Emptys
£ Emptys H H
g oo CNC graphic editor
£ Empty7
K Emptys
£ Emptys
£ Empty10
K Emptyll
K Empty12
K Empty13
<
5 Devices |7 POUs
Last build @ 0 @ 0 Precompile ./ @ Project user: (nobody)

B  G-code editor

Enter an interpolation control pattern using G-code.
For details on the input method, refer to "11.5.6 G-code Editor and Coding Rules".

B CNC graphic editor

The movements coded in the G-code editor are graphically displayed in real time. You can also
rotate the display and change the scale.
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11.5 Multi-axis Operation

It is possible to change figures in this editor, but this will change codes in the G-code editor,
making settings difficult. For this reason, do not change figures.

The respective properties of the "CNC Setting" and "CNC Program" objects displayed in the
Device tree can be displayed and set by right-clicking each object and then left-clicking

appropriate items.

Each window and setting items are explained below.

B "CNC settings"” - "Properties”

In the Device tree of GM Programmer, right-click Application>CNC settings>Properties in

this order.
=i Application | |
£ ONC settin
& Cut
& onc_samp I
) opy
@ o
’ Paste
m Library Ma
MC_PRG (f #< Delete
= @ Task Confi= .
Properties...
=1 1Mot
S T Add Object
&) Add Folder...
- “u - -
) ZUsen [§°  Edit Object
Properties - CNC settings [Device: Pragram_Configuration: Application] X Properties - CMC settings [Device: Program_Configuration: Application]
Comman  Access Control
Groups,Actions and Permissions
@ |CNC settings | Group View  Modify  Remove  Add/remove chilc
€ Everyone
Full name CNC settings [Device: Program_Configuration: Application]
Objecttype  CMC settings
Open with
< 3
Key to the symbols: Permissionis...
b ..explicitely granted «not specified, but granted by default
== ..explicitely denied ..notspedfied, but denied by default
Please note:
Members of the group 'Owner'are granted all permissions.
e | Gnel |

Setting item

Tab name Settings

Description

Common -

You can check the detailed settings of the CNC table.

Access Control -

You can set access permissions.

B "CNC settings" - Setting window

e "Path preprocessors" tab
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P

& (NC settings [Device: Program_Configuration: Application] X

ath preprocessors | Preinterpolation  Table editor

Availablefunctionblocks

Activefunction blockinstances

SMC_AvoidLoop
SMC_ExtendedvelodtyChecks
SMC_LimitDynamics
SMC_LimitCircularvVelocity
SMC_Objectsplitter
SMC_RotateQueus2D
SMC_RoundPath
SMC_ScaleQueus3D
SMC_SmoothAddAxes
SMC_SmoothPath
SMC_SmoothMerge
SMC_ToolCorr
SMC_ToolRadiusCorr
SMC_TranslateQueus3D
SMC_SmoothBSpline
SMC_RecomputeABCSlopes
SMC_ReduceVelEndAtCorner

SMC_CheckVelocities

e "Preinterpolation” tab

Parameters
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@ (NC settings [ Device: Program_Configuration: Application] X

Path preprocessors |

Cycle time [ps]: 20000 =
Velocity mode: Trapezoid w
Maximum jerk [ufs=]: 4000 =

e "Table editor" tab
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é% (NC settings [Device: Program_Configuration: Application] =

Path preprocessors  Preinterpolatio

Table columns

Nr "~ A
Type

Mode

DestX v
Dest.Y

Dest.Z

[ Desta

[] Dest.B

[ Dest.c

[ Dest.p

[] Dest.q

[ Dest.u

[] Destv

[ Destw

Velocity [ufs]

[ Acceleration [ufs2]

[] Deceleration [ufs?]

[ Tool radius D [u]

Center point

[ start tangent

[] Dest tangent

[ 5-profile

[] H functions

Orientation v

Setting item
Description

Tab name Settings
[Not supported]

Path preprocessors | - Use this item to perform preprocessing on devices for which
interpolation control is to be performed. Because this mode is not
supported by the GM1 controller, do not use.

Cycle time E:,\;;e(_:k that t?e ?ime matches the time displayed in the
otionTask" window.

Preinterpolation Velocity mode [Unchangeable]

P y Check that the mode is set to "Trapezoid".
Maximum jerk Specify a maximum value for jerk during interpolation control
operation.
This tab is used to perform CNC in "table format". Because the

Table editor - GM1 controller uses G-code (Din66025), there is no need to

configure settings in this window.

B "CNC Program" - "Properties"

In the Device tree of GM Programmer, right-click Application>CNC_Sample>Properties in
this order.

11-58 WUME-GM1RTXOP-06
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=1} Application

SMC_AvoidLo
.@ CMC settings SMC_Extende
@ CNC_Sample SMC_LimitDyr
@ on ® Cut
m Library Manager Copy
MC_PRG (PRG) Paste
= @ Task Configuration| % pejete
=~ 1.Motion
= @ MotionTask e g
&) mc_Pr Refactoring C
:.: ;;I::;m | Properties...
& Trace Add Object
= (0 RTEX Master =) Add Folder.
=@ RTEX_AGN_1 ' Edit Object
w Axis1

"% SoftMotion General Axis Po CMC Info

~—m

e "Common" tab

Properties - CNC_5ample [Device: Program_Configuration: Application) >

Common  Build  Access Control  CNC

G
@ |CNC_SampIE |

Full name CMC_Sample [Device: Program_Configuration: Application]

Object type  CMC program
Open with CNC editor

e "Build" tab
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Properties - CMC_Sample [Device: Program_Configuration: Application]

[ ] Exclude from build

{Late link in the runtime system)

Compilerdefines

"Access Control" tab

Properties - CNC_Sample [Device: Prograrm_Configuration: Application]

Commaon  Build

Groups,Actions and Permissions

Group View  Modify  Remove  Add/remove chile
el Everyone

£ >
Keyto thesymbols: Permissionis...
gpk ...explicitely granted ..not specified, but granted by default
mm ,..explicitely denied ..notspecified, but denied by default

Please note:
Members of the group 'Owner’ are granted all permissions.
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Setting item
Description
Tab name Settings
This tab displays the CNC table name and object type. To change
Common - the CNC table name, change the CNC table name in the white
field and click [OK].
Build - If the created CNC table is not to be used, select the "Exclude
from build" check box and click [OK].
Access Control - You can set access permissions.

e "CNC" tab

WUME-GM1RTXOP-06
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Properties - CMC_Sample [Device: Program_Configuration: Application]

Commaon  Build

Implementation:

Compile mode:

File name:

Queue size [elements]:

Default values

Velodty (F) [ufs]:
Acceleration (E+) [ufs2]:

Deceleration (E-) [ufs2]:

Access Control

DinGa0.25

SMC_OutQueuse

g0bjectMames. onc

100

0,000

100,000

100,000

Default values for fast forward (G0)

Velocity (FF) [ufs]:
Acceleration (EF+) [ufs2]:

Deceleration (EF-) [ufs2]:

30-Mode []
Offline values of variables:
Start position
x: 0,00000
¥: 0, 00000
Z: 0, 00000
A 0, 00000
B: 0,00000
HE: 0,00000

0.000

0,000

0,000
B: 0.00000
o 0.00000
L 0.00000
i 0.00000
W: 0.00000
Af: 0.00000

4k 4k

4k

4k

4k 4k 4k 4k 4k

4k

i Application-wide CNC settings are stored inthe "CNC settings" object

(0] 4 Cancel

This window is used to configure initial settings for CNC operation.
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Setting item

Description

Implementation

[Recommended]
e Check that "Din66025" has been selected.
e |f "Table" has been selected, change to "Din66025".

Compile mode

[Recommended]
e Check that "SMC_CNC_REF" has been selected.
e [f "SMC_Outqueue" or "File" has been selected, change to "SMC_CNC_REF".

File name

[Not supported]
Leave the default value unchanged. This item is not used.

Queue size

Default values

Specify default values for velocity, acceleration, and deceleration during interpolation
control operation. Unless velocity, acceleration, and deceleration are specified using
G-code, interpolation control will be performed using these default values.

Default values for fast
forward (GO0)

[Not supported]
Do not change the default value.

3D-Mode

[Not supported]
Do not change the default value.

Start position

For the SMC_OUTQUEUE type, specify the coordinates from which interpolation
control is to be started. Because the GM1 controller has the starting position controlled
within function blocks, do not change the default values in this area.

11.5.5 Overview of G-code

In the GM1 controller, G-code is used to set operation patterns for interpolation control.

G-code is a coding system used for machine NC programming. The GM1 controller complies
with the "Din66025" standards.

For details on operations executed by each G-code, refer to "11.5.7 Movements Executed by
Each G-code and Setting Methods".

The G codes listed in the following table are subject to the Warranty.
All other G codes not listed in the following table are not subject to the Warranty.

G-

sl Function Description Remarks
G1 Linear interpolation Executes linear interpolation
Circular interpolation Executes circular interpolation .
G2 (clockwise) (clockwise) End point: X, Y, Z
Center point: | (X), J (Y), K(2)
Circular interpolation Executes circular interpolation .
G3 . : Radius: R
(counterclockwise) (counterclockwise)
G4 Dwell time Sets a time to wait until next Specified time : sec (T)

movement is started

G17 Plane specification (X /Y) |interpolation is performed, as XY-

Specifies the plane in which circular

plane

G18 Plane specification (X/ Z) | interpolation is performed, as XZ-

Specifies the plane in which circular

plane

WUME-GM1RTXOP-06

11-63



11.5 Multi-axis Operation

G- . A
e Function Description Remarks
Specifies the plane in which circular
G19 Plane specification (Y/ Z) | interpolation is performed, as YZ-
plane
G20 Conditional jump Jumps to the line number specified | Jump condition (K)
by the G code and executes the Jump target line (L)
described content in a loop unless
the jump condition is other than 0.
G36 Variable setting Writes a value to the variable. Set value (D)
The write variable can be used to Set variable (O)
specify the number of jumps for
G20.
Written to the internal variable
unless a variable is specified.
(The internal variable is 32-bit
variable type: 0 to 4294967295.)
G37 Variable increment/ Increments or decrements the Increment/decrement value (D)
decrement variable set with G36 by the Increment/decrement variable (O)
specified value.
Applies to the internal variable
unless a variable is specified.
G50 End of smoothing and arc | Finishes the smoothing and arc
correction correction processing of
SMC_SmoothPath and
SMC_RoundPath.
G51 Start smoothing the path | The path smoothing process by Radius of curvature of the spline(D)
SMC_SmoothPath starts.
G52 Start arc correction The arc correction process between | Radius of arc(D)
between paths paths by SMC_RoundPath starts.
G53 Coordinate conversion Resets the decoder coordinate
resetting(Note 1) system (DCS) and returns to the
reference coordinate system (MCS)
existed before the coordinate
conversion was executed.
G54 Absolute coordinate Converts from the reference Coordinate system shift values (X,
conversion(Note 1) coordinate system (MCS) to the Y, Z)
decoder coordinate system (DCS) | coordinate system rotation values
using an absolute value. (A, B, C)
G55 Relative coordinate Converts from the reference Coordinate system shift values (X,
conversion(Note 1) coordinate system (MCS) to the Y, Z)
decoder coordinate system (DCS) | coordinate system rotation values
using a relative value. (A, B, C)
G56 Coordinate reference Converts the current orientation and | Coordinate system shift values (X,
point resetting(Note 1) position of the reference coordinate |Y, Z)
system (MCS) to the specified Coordinate system rotation values
decoder coordinate system (DCS). | (A B, C)
G75 Timing synchronization Synchronizes timing with
with SMC_Interpolator SMC_Interpolator
Specifies target coordinates as .
. ) ; After GO0 is set, absolute
Absolute coordinate absolute coordinates (If G91 is not : e .
G90 specification specified, absolute coordinate coord_lnate s_peuflc_atlon remains
e . effective until G91 is set.
specification will be used.)
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specification

sl Function Description Remarks
Relative coordinate Specifies target coordinates as After_(_-}91_ Is set, re_latlve coprdlnat_e
G91 specification remains effective until

relative coordinates

G90 is set.

Absolute coordinate

Specifies the center point of circular

After G98 is set, absolute

G98 specification
(center point)

interpolation as absolute
coordinates

coordinate specification remains
effective until G99 is set.

Specifies the center point of circular
interpolation as relative coordinates | After G99 is set, relative coordinate
(If G98 is not specified, relative specification remains effective until
coordinate specification will be G98 is set.

used.)

Relative coordinate
G99 specification

(center point)

(Note 1) Use SMC_NCDecoder to execute coordinate conversion.

11.5.6 G-code Editor and Coding Rules

The following coding rules apply to input of G-codes used with the GM1 controller.

H Line number

For G-code, always enter a line number (N**) at the beginning of each line. Each line number
must be unique.

Example:
N10 G01 X0 Y0 Z0 FO
N20 G01 X100 Y100 Z100 F10

Lines can also be renumbered by selecting CNC>Change CNC Program Numbers from the
menu bar of GM Programmer.

®  Only one G-code per line

For the GM1 controller, only one G-code can be entered in each line. Split each line as below.
e Acceptable coding

NO1 G17

N02 G20 X_Y_I_J_F_
e Unacceptable coding

NO01 G17 G20

B Velocity, acceleration, and deceleration settings
Movement velocity, acceleration, and deceleration settings can be omitted. If they are omitted,
the "default values" in the CNC table setting properties will be applied to movements.

To change velocity, acceleration, or deceleration settings in the CNC table, use G-code to set
values as described below.

Set value Code Remarks

Velocity Fxxx (xxx: Velocity) Specify velocity in u/s.

xxx > 0: Acceleration specification
xxx < 0: Deceleration specification

Acceleration,

; Exxx (xxx: Acceleration, deceleration
deceleration ( ’ )
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Velocity, acceleration, and deceleration can be specified in the following ways.
e Example 1: Batch specification

Once velocity, acceleration, and deceleration are specified, the same velocity, acceleration,
and deceleration will be used until their values are changed.

NOO F100 E10 E-10
N10 GO01 X100 Y50 Z10
e Example 2: Sequential specification

Velocity, acceleration, and deceleration are specified for each G-code. If velocity,
acceleration, and deceleration are changed in the CNC table more than once, using this
input method can prevent input mistakes.

N10 GO01 X100 Y50 Z10 F100 E10 E-10

N20 GO01 X150 Y100 Z50 F200 E5 E-5

11.5.7 Movements Executed by Each G-code and Setting Methods

This section explains movements executed by G-codes that the GM1 controller supports.

Linear interpolation (G01)

B Setting rules for linear interpolation

The following rules apply when G-code is used to set linear interpolation for the GM1 controller.
e Settings for axes untargeted for interpolation

For 2-axis control, set only parameters for the target plane. Do not set parameters for
untargeted axes.

e Parameters set for linear interpolation
The following table shows parameters that must be set for linear interpolation.

Parameter name Input value

X-axis X xxx (xxx: Target coordinate)

Y-axis Y xxx (xxx: Target coordinate)

Z-axis Z xxx (xxx: Target coordinate)

Velocity F xxx (xxx: Composite velocity [u/sec])

Acceleration / E xxx (xxx > 0: Acceleration [u/sec?]), (xxx < 0: Deceleration [u/sec?])
deceleration * When E = 0, an error occurs.

e Linear interpolation specification
Linear interpolation can be specified with G-code.

G-code Function

G01 Linear interpolation

11-66 WUME-GM1RTXOP-06



11.5 Multi-axis Operation

B Linear interpolation setting examples
Examples of setting linear interpolation with G-code are shown below. In these examples, target
coordinates are set as absolute coordinates.
e 2-axis linear interpolation
[Setting example]

G-code setting example:
N04 GO01 X100 Y100 F100 E1 E-1

* Explanation of G-code
NO4: The X-axis and Y-axis are specified to form an XY-plane. Linear interpolation can be

set in the XY-plane according to the following values.
Current value (X0, Y0), end point (X100, Y100)
Velocity 100
Acceleration 1 [u/sec?], deceleration -1 [u/sec?]

Movement locus

! t [ms]

Acceleration = 1

Start point (X0, YO0)

e 3-axis linear interpolation
[Setting example]

G-code setting example:
N11 GO1 X100 Y100 Z100 F100 E1 E-1

» Explanation of G-code
N11: Linear interpolation is performed in the XYZ-plane according to the following values.

Current value (X0, Y0, Z0), end point (X100, Y100, Z100)
Velocity 100
Acceleration 1 [u/sec?], deceleration -1 [u/sec?]
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End point (X100, Y100, Z100)

Movement locus

Start point (X0, YO, Z0)

xR
\

Circular / helical interpolation (G02, G03) and plane specification (G17, G18,
G19)

Setting rules for circular interpolation

The following rules apply when G-code is used to set circular interpolation for the GM1
controller.

Specifying the coordinate plane for circular interpolation

For circular interpolation, it is necessary to determine the plane targeted for interpolation. If
no plane is specified, the XY-plane will be set by default.

The coordinate plane can be switched according to the G-code specification.

G-code Function

G17 Circular interpolation in the XY-plane
G18 Circular interpolation in the XZ-plane
G19 Circular interpolation in the YZ-plane

Settings for axes untargeted for interpolation

For axes untargeted for interpolation (Z-axis in the XY-plane), do not enter parameters (for
coordinates).

Note that if axes untargeted for circular interpolation (Z-axis in the above example) are
specified, "helical interpolation” will be set. For details on helical interpolation, refer to
"Helical interpolation setting examples (operation settings)".

Parameters set for circular interpolation
The following table shows parameters that must be set for circular interpolation.

Parameter name Input value
X-axis X xxx (xxx: Target coordinate)
Target coordinates | Y-axis Y xxx (xxx: Target coordinate)
Z-axis Z xxx (xxx: Target coordinate)
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Parameter name Input value
X-axis | xxx (xxx: Center point coordinates)
Center point Y-axis J xxx (xxx: Center point coordinates)
Z-axis K xxx (xxx: Center point coordinates)
Radius R xxx (xxx: Circle radius)
Velocity F xxx (xxx: Composite velocity [u/sec])
Acceleration / deceleration E xxx (xxx > 0: Acceleration [u/sec?]), (xxx < 0: Deceleration [u/sec?])
*When E = 0, an error occurs.

g Info. )
e For circular arcs, it is necessary to specify a start point and target position, as well as a
radius (R) or center point (I, J, K). Set either a center point or radius.
e Specifying the rotational direction of circular arc
The rotational direction of a circular arc can be switched by specifying a G-code.

G-code Function
G2 Circular interpolation (clockwise)
G3 Circular interpolation (counterclockwise)

e Determining a coordinate specification method

The target position and center point of circular interpolation can be specified as relative
coordinates or absolute coordinates. For details on how to set relative coordinates or
absolute coordinates, refer to "Absolute coordinate specification (G90)" or "Relative
coordinate specification (G91)".

B Circular interpolation setting examples (center point specification)

Examples of setting circular interpolation with G-code are shown below. In these examples,
target coordinates are set as absolute coordinates and center point coordinates are set as
relative coordinates.

For circular interpolation, it is necessary to specify the coordinate plane targeted for
interpolation. When using circular interpolation, specify a coordinate plane.

e Circular interpolation (XY-plane)
The following is an example of circular interpolation using an XY-plane.
[Setting example 1]

G-code setting example:
NO3 G17
NO4 GO02 X100 YO 150 JO F100 E1 E-1

» Explanation of G-code

NO3: An XY-plane is selected. (This can be omitted when there is no need to change the
plane.)

NO4: Circular interpolation is performed in the XY-plane according to the following values.
Current value (X0, Y0), end point (X100, Y0)
Center point (X50, Y0)
Velocity 100

Acceleration 1 [u/sec?], deceleration -1 [u/sec?]
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¥

Start point (X0, YO)| < Y I SO

- /)
| Center point (x50, Y0) | & ) [Movement ocus]
End point (X100, Y0)| ¢ 4~

Deceleration = -1

t [ms]

Acceleration = 1

* A round circle can be specified by omitting an end point or entering the same coordinates for
the start point and end point as below. (For center point specification only)

[Setting example 2] (When end point is omitted)

G-code setting example:
NO3 G17
NO4 GO02 X100 Y0 150 JO F100 E1 E-1

[Setting example 3] (When start point = end point)

G-code setting example:
NO3 G17
N04 G02 X0 YO0 150 JO F100 E1 E-1

e Explanation of G-code
NO3: An XY-plane is selected.
NO4: Circular interpolation is performed in the XY-plane according to the following values.
Current value (X0, Y0), end point (X0, YO or omitted)
Center point (X50, Y0)
Velocity 100
Acceleration 1 [u/sec?], deceleration -1 [u/sec?]

¥

Start point, end point (X0, YO)

Movement locus

Center point (X50, Y0))

* Circular interpolation can be specified with a radius instead of a center point, as below.
[Setting example 1]

G-code setting example:
NO3 G17
NO4 GO02 X100 YO R50 F100 E1 E-1
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e Explanation of G-code

NO3: An XY-plane is selected.
NO4: Circular interpolation is performed in the XY-plane according to the following values.

Current value (X0, Y0), end point (X100, Y0)

Radius 50
Velocity 100
Acceleration 1 [u/sec?], deceleration -1 [u/sec?]

Deceleration = -1

N ; o f [pps]

Start point (X0, YO0)| @< 100

)\
| Center point (x50, Y0) | &/ ,\
- S
End point (X100, YO) | @ <

! t [ms]

Acceleration = 1

e Circular interpolation (XZ-plane)
The following is an setting example of circular interpolation using an XZ-plane.

[Setting example 4]

G-code setting example:

N11 G18
N12 G02 X100 Z0 150 KO F100 E1 E-1

» Explanation of G-code

N11: An XZ-plane is selected.
N12: Circular interpolation is performed in the XZ-plane according to the following values.

Current value (X0, Z0), end point (X100, Z0)
Center point (X50, Z0)

Velocity 100
Acceleration 1 [u/sec?], deceleration -1 [u/sec?]

Start point (X0, Z0) ol .

Center point (X50, Z0) | @ ) \,

End point (X100, Z0) .\,/‘ _/ |Movement locus

x

e YZ-plane
The following is an setting example of circular interpolation using an YZ-plane.
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[Setting example 5]

G-code setting example:
N10 G19
N11 G02 Y100 Z0 J50 KO F100 E1 E-1

» Explanation of G-code
N10: An YZ-plane is selected.
N11: Circular interpolation is performed in the YZ-plane according to the following values.
Current value (YO0, Z0), end point (Y100, Z0)
Center point (Y50, Z0)
Velocity 100

Acceleration 1 [u/sec?], deceleration -1 [u/sec?]

End point (Y100, Z0)

\ Center point (Y50, Z0)

Start point (YO0, Z0)

i1 Info. )
o Note that if axes other than those in the target plane are selected and used, helical

interpolation will be performed. For details on helical interpolation, refer to "Helical
interpolation setting examples (operation settings)".

B Helical interpolation setting examples (operation settings)

Examples of setting helical interpolation with G-code are shown below.
[Setting example 1]

G-code setting example:
N10 G17
N11 G02 X0 Y0 Z100 150 JO F100 E1 E-1

e Explanation of G-code
NI10: A;n XY-plane is selected. (This can be omitted when there is no need to change the
plane.
N11: Circular interpolation is performed in the XY-plane according to the following values.
Current value (X0, YO, Z0), end point (X0, YO, Z100)
Center point (X50, YO0)
Velocity 100

Acceleration 1 [u/sec?], deceleration -1 [u/sec?]
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End point of helical
interpolation (X0, YO0, Z100)

Start point of helical
interpolation (X0, YO, Z0)

Movement | |
locus \

Center point of helical
interpolation (X50, YO)

g1 Info. )

e There is no need to enter the center point (K) of the Z-axis.

Absolute coordinate specification (G90)

Absolute coordinate specification is a method that specifies coordinates as absolute
coordinates based on a predetermined origin (coordinate value: 0).

To use absolute coordinate specification, specify G90. Because absolute coordinate
specification is the default value for target position settings for the GM1 controller, absolute
coordinate specification will be used unless G91 (relative coordinate specification) is specified.

G-code Function Description Remarks
G90 Absolute coordinate Specifies target coordinates as After G90 is set, absolute
specification absolute coordinates (If G91 is not | coordinate specification remains
specified, absolute coordinate effective until G91 is set.
specification will be used.)

B Absolute coordinate specification setting example (operation settings)

[Setting example]

G-code setting example:

N10 G90

N20 G01 X50 Y50 F100 E1 E-1
N30 G01 X100 Y50 F100 E1 E-1

e Explanation of G-code
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N10: Absolute coordinate specification is set.

N20: Linear interpolation is performed according to the following values.
Current value (X0, Y0), end point (X50, Y50)
Acceleration 1 [u/sec?], deceleration -1 [u/sec?]

N30: Linear interpolation is performed according to the following values.
Current value (X50, Y50), end point (X100, Y50)

Acceleration 1 [u/sec?], deceleration -1 [u/sec?]

Ty

End point
(X50, Y50) (X100, Y50)

I I N of

Movement locus

Start point
(X0, Y0)

Relative coordinate specification (G91)

In relative coordinate specification, the current value is used as the base and a movement
distance from the current value is specified as relative coordinates.

To use relative coordinate specification, specify G91. Note that if G91 is not specified, absolute
coordinate specification will be used.

G-code Function Description Remarks
Go1 Relative coordinate Specifies target coordinates as After G91 is set, relative coordinate
specification relative coordinates specification remains effective until
G90 is set.

B Relative coordinate specification setting example (operation settings)

[Setting example]

G-code setting example:

N10 G91

N20 G01 X50 Y50 F100 E1 E-1
N30 G01 X50 YO F100 E1 E-1

e Explanation of G-code
N10: Relative coordinate specification is set.
N20: Linear interpolation is performed according to the following values.
Current value (X0, Y0), end point (X+50, Y+50)

Acceleration 1 [u/sec?], deceleration -1 [u/sec?]
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N30: Linear interpolation is performed according to the following values.
Current value (X50, Y50), end point (X+50, Y+0)
Actual end point (X100, Y50)

Acceleration 1 [u/sec?], deceleration -1 [u/sec?]

]

Start point
(X0, YO)

(X50, Y50)

End point
(X100, Y50)

Movement
locus

X+50,Y+0

X+50,Y+50 J

Center point relative / absolute coordinate specification (G98, G99)

As is the case with target coordinates, center point coordinates can also be specified by
selecting relative coordinates or absolute coordinates.

Center point coordinates are specified by selecting G-code G98 or G99.

specification
(center point)

G-code Function Description Remarks

G98 Absolute coordinate Specifies the center point of circular | After G98 is set, absolute
specification interpolation as absolute coordinate specification remains
(center point) coordinates effective until G99 is set.

G99 Relative coordinate Specifies the center point of circular | After G99 is set, relative coordinate

interpolation as relative coordinates
(If G98 is not specified, relative
coordinate specification will be
used.)

specification remains effective until
G98 is set

B Notes on center point coordinate specification

e For relative and absolute coordinate specifications, different G-codes are used for target
coordinates and center point coordinates.

e \We recommend that relative coordinates (default setting) be used for center point

coordinates, as using relative coordinates makes input easier.

B Center point relative coordinate specification (G99)

Center points can be specified as relative coordinates, as below. Coordinates other than center
point coordinates are specified as absolute coordinates.

[Setting example]

WUME-GM1RTXOP-06
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G-code setting example:

NOO G90

NO1 G0O1 X100 Y100 F100 E1 E-1

N02 G99

NO3 G17

N04 G02 X200 Y100 150 JO F100 E1 E-1

e Explanation of G-code

NOO: The target position is specified as absolute coordinates. (This specification can be
omitted if the default setting of G90 is applied.)

NO1: Movement to X100 / Y100 coordinates (linear interpolation) is performed.

NO2: A center point is specified as relative coordinates.

NO3: An XY-plane is selected.

NO4: Circular interpolation is performed in the XY-plane according to the following values.
Current value (X100, Y100), end point (X200, Y100)
Center point entered as relative coordinates (X50, YO0)
Velocity 100

Acceleration 1 [u/sec?], deceleration -1 [u/sec?]

Movement locus

AN
ST

After linear interpolation (X00, Y100) . . End point (X200, Y100)
@

Center point of circular
interpolation: Relative coordinate
specification (X50, Y0)

Start point (X0, Y0)

B Center point absolute coordinate specification (G98)

Center points can be specified as absolute coordinates, as below. Coordinates for all
movements including center point coordinates are specified as absolute coordinates.

[Setting example]

G-code setting example:

NOO G90

NO1 G01 X100 Y100 F100 E1 E-1N02 G98
NO3 G17

N04 G02 X200 Y100 1150 J100 F100 E1 E-1

e Explanation of G-code

NOO: Absolute coordinate specification is set. (This specification can be omitted if the default
setting of G90 is applied.)

NO1: Movement to X100 / Y100 coordinates (linear interpolation) is performed.
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NO2: The center point is specified as absolute coordinates. (This specification can be omitted
if the default setting of G90 is applied.)

NO3: An XY-plane is selected.

NO4: Circular interpolation is performed in the XY-plane according to the following values.
Current value (X100, Y100), end point (X200, Y100)
Center point (X150, Y100)
Velocity 100

Acceleration 1 [u/sec?], deceleration -1 [u/sec?]

Movement locus

After linear interpolation (X100, Y100)

/

Center point of circular interpolation:
Relative connrdinate specification
(X150, Y100)

® | End point (X200, Y100)

Start point (X0, Y0) | @

Dwell time (G04)

B Setting rules for dwell time

Dwell time is a time to wait until next interpolation operation is executed. It is used for purposes
such as waiting for a particular operation. For dwell time, enter G-code "G04" in a position
where you want to set waiting time.

B Dwell time setting example

[Setting example]

G-code setting example:
NOO E1 E-1

N10 GO1 X100 Y100 F100
N20 G04 T1.50

N30 G0O1 X100 YO F100

e Explanation of G-code

NOO: Acceleration (1 [u/sec?] and deceleration (-1 [u/sec?]) are set collectively.

N10: Linear interpolation (X100, Y100) is performed. (Section (1) in the figure below)
N20: The system waits for the dwell time (1.5 seconds).

N30: Linear interpolation (X100, YO0) is performed. (Section (2) in the figure below)
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(0 (X100, Y100)
]

After stopping for the dwell
time (1.5 seconds), the
axis restarts movement.

(1)

(2)

End point (X100, YO)

Start point (X0, Y0) *— -,
f [pps]
100 bermmmeemeent Composite velocity Composite velocity
(1) (2)
w_j t [ms]
Dwell time
(1.5sec)

11.5.8 SMC_CNC_REF and SMC_OUTQUEUE

Two compilation modes are available for CNC tables. They can be selected when a table is
created.

For details on how to set compilation mode, refer to "11.5.4 Registering a CNC Table".

SMC_OutQueue (Pre-registration mode)

e Data structure is generated during compilation.

A CNC table that has been set up can be specified directly in PMC_Interpolator2D or
PMC_Interpolator3D.

Because calculations are performed during compilation, high-speed operation can be
achieved.

Operation cannot be changed using programs.
CNC tables cannot be joined or repeated.

SMC_CNC_REF
After being decoded with PMC_NCDecoder, a CNC table that has been set up must be
executed in PMC_Interpolator2D or PMC_Interpolator3D.

Operation can be changed using programs (refer to "11.5.16 Interpolation Operation
Programming: Changing Parameter Settings (Converting to Variables in CNC Table)").
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e CNC tables can be joined and repeated (refer to "11.5.15 Interpolation Operation
Programming: Joining and Repeating CNC Tables").

e Because calculations are performed for each execution, more processing time is required.

SMC_CNC_REF mode SMC_OUTQUEUE mode

CNC table CNC table
SMC_CNC_REF SMC_OUTQUEUE

PMC_NCDecoder

PMC_InterPolator2D/3D

11.5.9 Interpolation Operation Programming: How to Create a Program for
Executing Operation

B  Programming / execution procedure

To perform interpolation operation with the GM1 controller, you must configure settings, do
programming, and execute the program using the following procedure.
1. CNC table and POU settings

To perform interpolation operation using the CNC table that has been set up in Section

11.5.4, you must do programming by using function blocks in a Program Organization Unit
(POU).

You must use dedicated function blocks to perform interpolation operation. The GM1
controller supports the following three function blocks: PMC_NCDecoder,
PMC_Interpolator2D, and PMC_Interpolator3D. For details on each function block, refer to
"11.5.10 Interpolation Operation Programming: Explanation of Function Block (FB)".

2. Programming in POU
Do programming in POU and register the POU in MotionTask.
For details, refer to "7.9 Tasks".

3. Executing the program

When the program is completed, execute "build". When the build process is completed,
execute "login". After executing login, select "Login with download" in the "Options" section
and then click "OK". When the GM1 controller is connected, the program is downloaded
automatically. For details, refer to "7.8 Build".

When download is completed, start executing the program.
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i Info. )
e Before executing "build", check the confirmation items and notes in the following sections.

B Confirmation items during programming

To ensure normal operation, check the following items.
e Dynamical analysis for CNC table

CNC tables that have been created can be subject to dynamical analysis to preliminarily
check how each axis moves.

 Verification method for dynamical analysis
1. In the CNC table editing window, from the menu bar, select CNC>Analyze Dynamics.

Debug Tools Window Help | CNC
i 45 7" |[F  Show preprocessed Path ; = |
£ Show Interpolation Points

=

Step Suppression
Show Grid

Show End points
Scroll Path View

@ NC_Sample_OutQueue [Device: P
1| wooo GS1
NOL0 GO1 X20 Y10 F10
020 GO1 X20 Y10
4 NO30 GO1 ¥20 YO

B K i

Move Program

S &2 i \ Scale Program
otate Program

w [-ARA N AL R Prog

RCIIE S Reverse Direction

i, Renumber CNC Program
Write Program to ASCII File
Load Program from ASCII File
Import from DXF File

Analyze Dynamics
CNC Info
Set Variables

2. The "Dynamical Analysis" window will be displayed. Specify appropriate settings in the
"Axis", "Cycle time", "Velocity mode", and "Maximum jerk" fields.
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@ Analyze dynamics [m| X
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e |f variables are used in CNC tables, the "Dynamical Analysis" window cannot be displayed.
For details on how to convert to variables in CNC tables, refer to "11.5.16 Interpolation
Operation Programming: Changing Parameter Settings (Converting to Variables in CNC
Table)".

e |f starting coordinates are specified or CNC tables are joined or repeated in POU, actual
movements will differ from the results of dynamical analysis.

e Checking the CNC table

1. Check that the CNC table to be used is registered in Program
Configuration>Application in the Device tree.

2. Check that the CNC table is SMC_CNC_REF type. For details, refer to
"11.5.4 Registering a CNC Table".

e Checking registration of target axes
Check that the target axes for interpolation operation have been registered beforehand.
Axis setting example)
In this example, the names of axes used in the function block are "X_Drive and Y_Drive".

In "RTEX_Master" in the Device tree, "X_Drive and Y_Drive" are registered in "RTEX_A6N_1
and RTEX_A6N_2", respectively. (For three axes, "Z_Drive" is also registered.)

=[] RTEX_Master
= [{ RTEN_a6N_1
W X _Drive
= [{ RTEN_A6N_2

W ¥_Drive
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B Notes on POU registration

Created POU ("POU_Sample" in the example below) must be registered in Program

Configuration>Application>Task Configuration>1.Motion>MotionTask in the Device tree.
Do not register it in "2.User" or "3.System".

Devices

+ o X

=5 NG Sample
= Device (AGM1CSRX16T)
=1 Program_Configuration
=} Application
ﬁ CNC settings
& cne_sample
@ cn
m Library Manager
[E] mc_rrG (PRG)
[£] Pou_sample (PrG)
[5] sT_rou (prE)
= @ Task Configuration
=12 1.Motion
= @ MotionTask
&) Mc_PRG

2 2.User
) 3.System

o sare ]

- A

B Confirmation items of MotionTask cycle

Check the control cycle of RTEX_Master. The control cycle of RTEX_Master can be checked by
double-clicking "RTEX_Master" in the Device tree and then checking "RTEX parameter".

Enter the confirmed control cycle of RTEX_ Master into the "dwlpoTime" input section in the
"PMC_Interpolator2D / 3D" function block.

(FB)

11.5.10 Interpolation Operation Programming: Explanation of Function Block

B Types of function block

This manual supports the following function blocks.

Name

Function

Overview

PMC_NCDecoder

Decode

This function block decodes the SMC_CNC_REF type
CNC table into an SMC_OUTQUEUE type CNC table.

PMC_Interpolator2D

2-axis interpolation
operation

This function block executes 2-axis interpolation
operation according to the specified
SMC_OUTQUEUE type CNC table.

PMC_Interpolator3D

3-axis interpolation
operation

This function block executes 3-axis interpolation
operation according to the specified
SMC_OUTQUEUE type CNC table.

(Note 1)

B PMC_NCDecoder (decode)

Do not use the standard function blocks supported by CODESYS.

This function block decodes the SMC_CNC_REF type CNC table into an SMC_OUTQUEUE

type CNC table.
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For the specifications of PMC_NCDecoder, refer to the GM1 Series Reference Manual
(Instruction).

For the programming method, refer to "PMC_Interpolator2D (2-axis interpolation)".

B PMC_Interpolator2D (2-axis interpolation)

The function block executes 2-axis interpolation control according to the specified CNC table.

For the detailed specifications of the function block, refer to the GM1 Series Reference Manual
(Instruction).

Programming method for PMC_lInterpolator2D
[Setting example 1] ST program example: SMC_CNC_REF type CNC table

G-code (SMC_CNC_REF): CNC_Table1

NO1 GO01 X10 Y10 F10 E1 E-1

Variable declaration section:

/IFB instances

NCDecoder : PMC_NCDecoder;

Interpolator2D : PMC_ Interpolator2D;

ReadSetPosition : SMC_ReadSetPosition /IRead current value
/IVariables

buf : ARRAY[0..10] OF SMC_GEOINFO; /[Buffer for decoding
fSetXPosition : LREAL; /[Current value on X-axis
fSetYPosition : LREAL; /[Current value on Y-axis
bStart : BOOL; //Execution flag

e Explanation of declaration section

* In Lines 2 to 4, function blocks to be used are defined by assigning arbitrary names to
them.

 In Line 5, a buffer to be used for PMC_NCDecoder is defined.

Paths in the CNC table that are as many as arrays can be stored. (In the above example,
11 paths can be stored.)

* Note that if the buffer size is 5 or less, PMC_NCDecoder cannot be executed.
 In Line 6, a flag for starting execution is defined.

Control section:
IF bStart THEN

ReadSetPosition(Axisx:=X_Drive,Enable:=TRUE, Position=>fSetXPosition)
ReadSetPosition(Axisy:=Y_Drive,Enable:=TRUE, Position=>fSetYPosition)
NCDecoder(nSizeOutQueue := SIZEOF (buf),pbyBufferOutQueue := ADR(buf),

dXStartPosition:=fSetXPosition,dY StartPosition:=fSetYPosition,
ncprog :=CNC_Table1,bExecute:=TRUE);

Interpolator2D(Axisx:=X_Drive,Axisy:=Y_Drive,bExecute:=TRUE,
pogDataln:=NCDecoder.pogDataOut,dwlpoTime:=1000,);

END_IF

e Explanation of control section
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* When the "bStart" flag is set to TRUE, NCDecoder and Interpolator2D start being
executed.

* PMC_NCDecoder and PMC_Interpolator2D must be executed at the same time.

» For dXStartPosition and dYStartPosition in PMC_NCDecoder, specify the respective
positions on the X-axis and Y-axis when interpolation control starts being executed. (For
details, refer to "11.5.11 Interpolation Operation Programming: Specifying the Starting
Coordinates".)

[Setting example 2] ST program example: SMC_OUTQUEUE type CNC table

G-code (SMC_OUTQUEUE): CNC_Table2
NO1 GO1 X10 Y10 F10 E1 E-1

Variable declaration section:

/IFB instances

Interpolator2D : PMC_ Interpolator2D;
/Variables
bStart : BOOL; /[Execution flag

e Explanation of declaration section
 In Line 2, a function block to be used is defined by assigning an arbitrary name to it.
* In Line 4, a flag for starting execution is defined.

Control section:
IF bStart THEN
Interpolator2D(Axisx:=X_Drive,Axisy:=Y_Drive,bExecute:=TRUE,
pogDataln:=ADR(CNC_Table2),dwlpoTime:=1000,);
END_IF

e Explanation of control section
* When the "bStart" flag is set to TRUE, Interpolator2D starts being executed.

* For PMC_Interpolator2D, specify the address of the SMC_OUTQUEUE type CNC table
that has been created.

* In PMC_Interpolator2D, match the position at the start of operation and the current value.

(For details, refer to "11.5.11 Interpolation Operation Programming: Specifying the Starting
Coordinates".)

B PMC_Interpolator3D (3-axis interpolation)

The function block executes 3-axis interpolation control according to the specified CNC table.

For the detailed specifications of the function block, refer to the GM1 Series Reference Manual
(Instruction).
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11.5 Multi-axis Operation

e When executing multiple interpolation controls, do not use the same buffer for different
instances.

e \When executing multiple interpolation controls at the same time, do not use the same
table for different instances. Otherwise, normal operation may not occur. (If the same

@ table is used for different instances, create multiple tables with the same contents.)

e Do not execute single-axis operation function blocks such as MC_MoveRelative,
MC_Stop, and MC_Halt during interpolation control.

e Do not change any variables within the SMC_CNC_REF or SMC_OUTQUEUE structure
in POU.

i Info. )

e When PMC_NCDecoder and PMC_ Interpolator2D or PMC _Interpolator3D are executed at the
same time, the contents of the buffer are rewritten according to the operation execution.
Therefore, even if the buffer size is not large enough to store the number of paths in the CNC
table, normal operation will occur.

e If PMC_Interpolator2D or PMC_Interpolator3D is executed after the processing of
PMC_NCDecoder is complete, define a buffer size that can store all paths in the CNC table.

11.5.11 Interpolation Operation Programming: Specifying the Starting
Coordinates

In CNC tables programmed in G-code, by default, the starting coordinates are defined as the
origin (0, 0). Normally, if the starting coordinates in the CNC table are identical with the
operation starting coordinates (current coordinates), normal operation will occur.

If the operation starting position (current coordinates) is not the origin, when operation is started
from the current coordinates, rapid movements may occur from the current coordinates through
to the origin immediately after startup, thereby preventing normal operation from being
performed.

[When the starting coordinates differ from the
current coordinates]

* Rapid t .
* Rapid movement occurs immediately after apid movement may occur

movement starts, preventing normal movement.

Command

value
o Current coordinates
/ (x#0, y#0) 100
I X

Starting coordinates =
Origin (0, 0)

t (ms)

Detailed movement of Y-axis
To achieve normal operation, therefore, if the starting coordinates in the CNC table differ from
the operation starting coordinates (current coordinates), they must be matched. In such a case,
specify starting coordinates.
The method for specifying starting coordinates differs between SMC_CNC_REF and
SMC_OUTQUEUE.
* In the following descriptions, the starting coordinates in the CNC table are referred to as

"starting coordinates" and the coordinates at the start of interpolation control operation are
referred to as "operation starting coordinates".
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B For SMC_CNC_REF

Starting coordinates can be specified in PMC_NCDecoder when decoding is executed.

Variable declaration section:
/IFB instances

NCDecoder

Interpolator2D
ReadSetPosition
/IVariables

buf

fSetXPosition

fSetYPosition

bStart

: PMC_NCDecoder;
: PMC__ Interpolator2D;
: SMC_ReadSetPosition

: ARRAY[0..10] OF SMC_GEOINFO;
: LREAL,;

: LREAL,;

: BOOL,;

/IRead current value

//Buffer for decoding
/ICurrent value on X-axis
/ICurrent value on Y-axis

//[Execution flag

Control section:
IF bStart THEN

END_IF

ReadSetPosition(Axisx:=X_Drive,Enable:=TRUE, Position=>fSetXPosition)
ReadSetPosition(Axisy:=Y_Drive,Enable:=TRUE, Position=>fSetYPosition)

NCDecoder(nSizeOutQueue := SIZEOF(buf),pbyBufferOutQueue :=
ADR(buf),dXStartPosition:=fSetXPosition,dY StartPositon:=fSetYPosition,

ncprog := CNC_Table1,bExecute:=TRUE);
Interpolator2D(Axisx:=X_Drive,Axisy:=Y_Drive,bExecute:=TRUE,
pogDataln:=NCDecoder.pogDataOut,dwlpoTime:=1000);

e When operation is started, SMC_ReadSetPosition reads the current coordinates and
PMC_NCDecoder specifies the coordinates as starting coordinates.

'm

e If the specified starting coordinates differ from the operation starting coordinates, there is a
risk that rapid movement may occur.

B For SMC_OUTQUEUE

1. Right-click a CNC table that has been created and select "Properties" from the context-
sensitive menu that is displayed.
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=[] Device (AGMICSRX16T)
= @1] Program_Configuration
=-IL} Application
&Y CNC settings

CNC
& # Cut

@ v X

ﬁ] Libra Copry

El MC | Paste
=48 Taskl ¥ Delete

=
= Browse 3

o
E

Refactoring >

l? | Properties...

|
E@ Trac Add Object
= IB RTEX Master ) Add Falder..
= [ RTEX_A€ " Edit Object
B sm
2 softMotion G NC Info

2. Click the "CNC" tab in the upper section of the Properties window that is displayed.

WUME-GM1RTXOP-06

11-87



11.5 Multi-axis Operation

3.

Common  Build AccessCommI

Implementation: Din66025

Properties - CNC_Sample [Device: Program_Configuration: Application]

~
Compile mode: SMC_OutQueue ~
File name: &0bjectNames.cnc
Queue size [elements]: 100 =
Default values
Velocity (F) [u/s]: 0.000 5
Acceleration (E+) [ufs2]: 100.000
Deceleration (E-) [u/s2]: 100.000 =
Default values for fast forward (G0)
Velocity (FF) [u/s]: 0.000 s
Acceleration (EF+) [u/s2]: 0.000 s
Deceleration (EF-) [u/s2]: 0.000 s
3D-Mode []
Offline values of variables:
Start position
X: 0.00000 = P: 0.00000 =
¥: 0.00000 = Q: 0.00000 =
z 0.00000 = u: 0.00000
A: 0.00000 = \'H 0.00000 =
B: 0.00000 = W 0.00000
C: 0.00000 = AB: 0.00000 5
L] Application-wide CNC settings are stored inthe "CNC settings” object
Cancel Apply

In the "Start position" section, specify the respective operation starting coordinates for the

X, Y, and Z axes and then click [OK].
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11.5 Multi-axis Operation

Properties - CNC_Sample [Device: Program_Configuration: Application] X

Common Build  Access Control CNC

Implementation: Din66025 ~
Compile mode: SMC_OutQueue ~
File name: &0bjectNames$.cnc
Queue size [elements]: 100 =
Default values
Velocity (F) [u/s]: 0.000 =
Acceleration (E+) [u/s2]: 100.000 =
Deceleration (E-) [ufs2]: 100.000 =

Default values for fast forward (G0)

Velocity (FF) [u/s]: 0.000 s
Acceleration (EF+) [u/s2]: 0.000 s
Deceleration (EF-) [ufs2]: 0.000 s
3D-Mode []
Offline values of variables:
Start position
X 0.00000 = P: 0.00000 =
Y: 0.00000 r Q: 0.00000 a
Z: 0.00000 = u: 0.00000 =
A 0.00000 = \'H 0.00000 =
B: 0.00000 = L H 0.00000 =
E: 0.00000 = AB: 0.00000 =

L Application-wide CNC settings are stored in the "CNC settings” object

G| el

Start interpolation control operation using the starting coordinates specified in the window.

'm

e |f the specified starting coordinates differ from the operation starting coordinates, there is a
risk that rapid movement may occur.

11.5.12 Interpolation Operation Programming: P-point Control and C-point
Control

When composite interpolation operations are executed by the GM1 controller, continuity
between interpolated movements becomes an issue.

The GM1 controller supports C-point control from the following two types of control.

H P-point control

P-point control refers to control passing through a "Pass Point". In this manual, this control is
referred to as "P-point control" for the sake of convenience.
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This method is used when target multi-stage velocities are specified in a sequence of motions.

Velocity 4

Acceleration/deceleration control
that allows multiple pass points
to be set successively

P-point control

» Time

B C-point control

C-point control refers to control passing through a "Continuance Point". In this manual, this
control is referred to as "C-point control" for the sake of convenience. This method is used to
execute consecutive E-point controls by one-time startup.

Velocity 4

C-point control
Acceleration / deceleration control that

sets continuance points and
continuously executes E-point control

» Time

e When one movement is completed, it stops and then next movement is started.

e This also applies to movements when dwell time is set. (If dwell time is set to 0 ms, continuous
movements will occur without waiting time.)

For C-point control, the GM1 controller supports the use case patterns shown in the table
below.
C-point control for connection between paths

This refers to connection between movements within a single CNC table.

C-point control for connection between CNC tables
This refers to connection between movements across CNC tables.

Use case é\lppllcable izl Restriction Remarks
ock
Specify relevant parameters for
PMC_Interpolator2D or
You cannot change PMC_Interpolator3D. There is
C-point control for mor\t/_err:ents ?r;’lly ina ion | ™ need to create a new use
connection between | PMC_Interpolator2D/3D g:ct'&f]a(rgﬁanggg%efslf N case.
paths be unified within C-point | Refer to "11.5.14 Interpolation
control.) Ope_ratlon Programmlng:_
Settings in POU for P-point
Control and C-point Control".
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11.5 Multi-axis Operation

Applicable function

Use case block

Restriction

Remarks

C-point control for
connection between
CNC tables

PMC_NCDecoder

For details, refer to

"11.5.15 Interpolation Operation
Programming: Joining and
Repeating CNC Tables".

11.5.13 Interpolation Operation Programming: Settings in CNC Table for C-

point Control

The GM1 controller basically uses C-point control to perform operation and uses P-point control

only when paths are connected linearly.
B Operation example

[Setting example] C-point control

NOO0O G91

NO10 GO1 X20 Y10 F10//Path (1)
N020 GO1 X20 Y10//Path (2)
NO30 GO1 X20 Y0//Path (3)

Path (3)

WUME-GM1RTXOP-06
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{

5

1
&
i H

.

e P-point control is used when paths are connected linearly (with no angle), as shown in the
connection between Path (1) and Path (2).

e C-point control is used when paths are connected with an angle, as shown in the connection
between Path (2) and Path (3).

* Even if paths are connected linearly, if G-code is used to set the dwell time between paths to

0, the respective composite velocities of the X-axis and Y-axis will converge to zero, causing

the interpolation control to switch to C-point control.

[Setting example]

NOO G91

N10 G0O1 X20 Y10 F10
N15 G04 TO

N20 GO1 X20 Y10
N30 GO1 X20 Y10

11.5.14 Interpolation Operation Programming: Settings in POU for P-point
Control and C-point Control

B Settings for connection between each path

By setting the bSingleStep parameter in PMC_Interpolator2D or PMC_ Interpolator3D,
connection between each path can be achieved by C-point control.

[Setting example]

G-code is set so that connection between paths is achieved by P-point control (linear
connection).

NOO G91
N10 GO1 X20 Y10 F5
N20 G01 X20 Y10
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11.5 Multi-axis Operation

| N30 GO1 X20 Y10 |

In PMC_Interpolator2D, bSingleStep is set to TRUE.

Control section:

Interpolator2D(Axisx:=X_Drive,Axisy:=Y_Drive ,bExecute:=TRUE,
pogDataln:=,dwlpoTime:=1000, bSingleStep:=TRUE);

Connection between each path is achieved by C-point control.

11.5.15 Interpolation Operation Programming: Joining and Repeating CNC
Tables

B Joining CNC tables

e PMC_NCDecoder
CNC tables can be joined by setting the "bAppend" join flag in PMC_NCDecoder to TRUE
and decoding each table to be joined in order.
Movements between each CNC table are performed by C-point control.
SMC_OUTQUEUE which is output is executed as a CNC table in PMC_Interpolator2D or
PMC_Interpolator3D.

For joining CNC tables, the GM1 controller supports the following use case patterns.

Joining CNC tables: C-point control

+ —

CNC table (1) CNC table (2) Joined CNC tables: C-point control
[Setting example 1] ST program example: Joining CNC tables using PMC_NCDecoder

G-code: CNC_Table1
NO1 GO1 X10 Y10 F10 E100 E-100
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G-code: CNC_Table2
NO1 GO01 X20 Y20 F10 E100 E-100

Variable declaration section:

/IFB instances

NCDecoder : PMC_NCDecoder;

Interpolator2D : PMC__ Interpolator2D;

/Variables

buf: ARRAY[0..10] OF SMC_GEOINFO; /[Buffer for decoding
iSequence: D INT, /[Execution control No.

Control section:
Case iSequence OF
1:
NCDecoder(nSizeOutQueue := SIZEOF(buf),pbyBufferOutQueue := ADR(buf),
ncprog := CNC_Table1,bExecute:= TRUE, bAppend:=TRUE);
Interpolator2D(Axisx:=X_Drive,Axisy:=Y_Drive,bExecute:=TRUE,
pogDataln:=NCDecoder.pogDataOut,dwlpoTime:=1000,);
IF Interpolator2D.bDone THEN
iSequence:=2;
END_IF

NCDecoder(nSizeOutQueue := SIZEOF(buf), pbyBufferOutQueue := ADR(buf),
ncprog := CNC_Table1, bExecute:= FALSE, bAppend:=TRUE);

Interpolator2D(Axisx:=X_Drive,Axisy:=Y_Drive,bExecute:=FALSE,
pogDataln:=NCDecoder.pogDataOut,dwlpoTime:=1000,);

iSequence := 3;

NCDecoder(nSizeOutQueue := SIZEOF(buf), pbyBufferOutQueue := ADR(buf),
ncprog := CNC_Table2, bExecute:= TRUE, bAppend:=TRUE);
Interpolator2D(Axisx:=X_Drive,Axisy:=Y_Drive,bExecute:=TRUE,
pogDataln:=NCDecoder.pogDataOut,dwlpoTime:=1000,);
END_CASE

e The first CNC table is specified in PMC_NCDecoder, which is then executed together with

PMC _Interpolator2D.

e After the first instance of PMC_NCDecoder is completed, the second CNC table is specified

in PMC_NCDecoder, which is then executed again.

B Repeating CNC tables

e PMC_NCDecoder
Movements between each CNC table repeated are performed by C-point control.
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11.5 Multi-axis Operation

SMC_OUTQUEUE which is output is executed as a CNC table in PMC_ Interpolator2D or
PMC_Interpolator3D.

Joining CNC tables: C-point control [PMC_Interpolator 2D(3D)]

X N times (N > 0) _

CNC table (1) Repetitive execution of CNC table: C-point control
[Setting example 1] ST program example: PMC_NCDecoder

G-code: CNC_Table

NO1 GO01 X10 YO F10 E100 E-100
NO2 GO01 X10Y10

NO3 GO01 X0 YO0

Variable declaration section:

/IFB instances

NCDecoder : PMC_NCDecoder;

Interpolator2D : PMC_ Interpolator2D;

/Nariables

buf: ARRAY[0..6] OF SMC_GEOINFO; /[Buffer for decoding

iSequence: D INT, //IExecution control No.

bDec : BOOL; //IDecode flag

bStart : BOOL; /linterpolation control execution
flag

iCount - INT:=0; //Specified number of
repetitions

Control section:

NCDecoder(nSizeOutQueue := SIZEOF(buf),pbyBufferOutQueue := ADR(buf),
ncprog := CNC_Table,bExecute:= bDec, bAppend:=TRUE);

Interpolator2D(Axisx:=X_Drive,Axisy:=Y_Drive,bExecute:=bStart,
pogDataln:=NCDecoder.pogDataOut,dwlpoTime:=1000,);

Case iSequence THEN

1: bDec:=TRUE;
bStart:=TRUE;
IF NCDecoder.bDone THEN

iCount :=iCount + 1;
IF iCount < 3 THEN

bDec:=FALSE;
END_IF
END_IF
END_CASE

e NCDecoder is executed the specified number of repetitions. (In the above example,
NCDecoder is repeated three times.)
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il Info. )
e |f NCDecoder is repeated, set the buffer size to 7 or more. If the buffer size is less than 7,

normal operation may not occur.

e If NCDecoder is repeated, do not set a buffer size that is too large for the number of paths in
the CNC table (for one execution). If a too large buffer size is specified, normal operation may
not occur.

11.5.16 Interpolation Operation Programming: Changing Parameter Settings
(Converting to Variables in CNC Table)

This section explains how to edit G-codes in CNC tables to convert arbitrary parameter settings
(such as target values) to variables and change them to arbitrary target values.

B Notes on changing parameter settings

The following method is used to change parameters.

Variable reference type:
Parameter variables are set beforehand and used by reading them when necessary.

e Use the SMC_CNC_REF compilation type.
e Change variables before starting PMC_NCDecoder.

B Parameters such as target values

If you want to make parameter changes supported by the GM1 controller, the following
parameters are applicable.

Applicable parameter | Variable name (global variable) Variable name (specific for CNC tables)
X-axis g_x $g_x$

Y-axis ay $g_v$

Z-axis gz $g_z$

Velocity g_f $g_f$

Acceleration g_accel $g_accel$

Deceleration g_decel $g_decel$

(Note 1)  If you want to make parameter changes using variables, you must declare parameter variables to be
used as global variables.

(Note 2)  If you want to use variables in CNC tables, enclose each variable parameter with $.

B Changing parameters such as target values

The following is a programming example of variables for parameters to be changed.
e Define variables for parameters to be changed as global variables.
e Each variable of parameters to be changed in a CNC table must be enclosed with $.

| CNC table example:
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| NOT GO1X$g_x$ Y$g y$Z$Sg z$F$g_fSES g accel $ E$ g_decel $ |

Explanation of G-code
NO1

Values to be set are specified as variables.
[Setting example 1] ST program

Example of global variable declaration section:
VAR_GLOBAL

g_x: REAL :=100;
g_y : REAL :=100;
g_f: REAL :=100;
g_accel : REAL :=100;
g_decel : REAL :=-100;

END_VAR

Explanation of program:
e All variables are defined as global variables. All variables are the REAL data type.
e Values to be substituted for variables can be specified as either variable values or constants.

B Changing parameters during operation (using G75)

The variable reference type allows parameters to be changed during operation.
G75 can synchronize timing with PMC_Interpolator2D or PMC_Interpolator3D.
Using this function makes it possible to perform the following operations.

e Parameters can be changed while the variable reference type of the parameter change

function is being executed. (However, only parameter changes where G75 is specified and
subsequent changes are applied.)

e During the execution of a CNC table, the contents of variables are reacquired when the line
where G75 is specified is executed. The contents of variables that are reacquired are
reflected in the next line. In this processing, re-decoding is not required.

CNC table example:

NO1GO1X$g x$ Y$g y$Z$g z$F$g f$SES g accel $ ES g decel $
N02 G75

NO3 GO1 X$g x$ Y$g y$Z$g z$F$g f$ES g accel $ E$ g_decel $

Explanation of G-code
NO1
Values to be set are specified as variables.
NO02
G75 is specified to synchronize timing with PMC_Interpolator2D or PMC_Interpolator3D.
NO3

Values to be set are specified as variables. The contents of all parameters are also reacquired
and updated.
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11.6 Motion Function Errors

11.6.1 Overview of Motion Function Errors

Motion function errors can be classified as below.

Function block (FB) errors

These errors occur when motion function blocks are executed. They are defined as
SMC_ERROR in CODESYS.

Errors can be classified as below.

Errors resulting in errorstop

In CODESYS, if an error that is judged to be operation non-continuable occurs, the axis state
will be set to "errorstop" and control for the relevant axes will stop.

In a function block that is being executed, the "CommandAborted"” flag is set to TRUE,
causing the function block to terminate.

The "errorstop” state is released by executing the MC_Reset function block.

Errors not resulting in errorstop

In CODESYS, if an error that is judged to be operation continuable (an error that can be
cleared by re-executing the function block, such as a parameter error to the function block)
occurs, the "Error" flag of the function block will be set to TRUE and an error code will be set
in ErrorID. The error is cleared by setting the "Execute" flag in the function block to FALSE,
enabling the function block to be re-executed.

DrivelnterfaceError

Errors that occur in SM3_Drive_ RTEX_Panasonic are output as DrivelnterfaceError.
DrivelnterfaceError is an internal error.

Amplifier alarm

Alarms and warnings occur in servo amplifiers.
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11.6.2 Error Check Method

B Online monitor in the axis setting window for SM3_Drive_ RTEX_A6N

Status: SMC_AXIS_STATE.power_off
Communication: operational (100)

Errors

Axis Error:

0 [16#00000000]

FB Errar:

SMC_ERROR.SMC_MO_ERROR

=TT =TT eeETTo T
0

strDriveInterfaceErrar:

The oldest error is displayed in the "FB error" field. This is the same error result as that output
by the MC_ReadFBError function block.

* Some FB errors are not displayed (SMC_RP_REQUESTING_ERROR, etc.).

B Device log

(] Device x J
Commurication'Settings 1) 0 warming(s) [© 2errar(s) | (E) 0 excention(s) @ 334information(s) (&) 0 debug message(s) <Al components> - Logger <Defaultlogger> - BEIX |
offlinelogging [ UTC time:
Date and Time and Settings o =
Severity Time Stamp Description Component
Eoelcine ] 19.11,2020 1%:25:37.697 FBError Drive=0: 5C Modulo period invalid (<=0 or  half bus bandwidth) SoftMotion

[ 19.11.2020 12:00:12.918 FBError Drive=0: 5C Modulo period invailid (<= 0 o > half bus bandwidth) SoftMotion

Log

Users and Groups

Access Rights

PLC Shell

PLC Parameters

Task Deployment

Status

Information

All errors that occurred in the past are displayed. This is regardless of whether "errorstop”
occurred.

* Some FB errors are not displayed (SMC_RP_REQUESTING_ERROR, etc.).

B Errors that can be output to programs

When an FB error occurs, the "Error” flag is set to TRUE and the error ID

Return value fo function block of SMC_ERROR is output to ErrorID.
FB errors that occurred are displayed, regardless of "errorstop".
MC_ReadFBError Some FB errors are not displayed (SMC_RP_REQUESTING_ERROR,
etc.).
Amplifier alarm Whether alarms occurred RTEX_ReadAmpState
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| | Alarm information acquisition RTEX_ReadAmpAlarm
11.6.3 Clearing Errors
When errorstop occurs Execute MC_Reset.
When an error returns to a function block Execute the same function block with the "Execute" flag set to
FALSE.
When an amplifier alarm occurs Execute RTEX_ClearAmpAlarm.

* This applies to only errors that can be cleared. For errors that
cannot be cleared, perform a warm reset or cold reset.
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12 Unit Control

This chapter explains unit control for the GM1 controller.
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12.1 Overview of Unit Control

Unit control provides control for the controller functions (I/O, PWM, and counter) and expansion
units.

=44 Unit_Configuration
3 10_Configuration
[ PwM_configuration ~<-——— Controller functions (10, PWM, and Counter)
_;‘] Counter_Configuration
[ L Emptyl

Empty2

Empty3

Empty4

Empty5

Emptys

Empty7

Empty8 <-——— Expansion units
Empty9

Empty 10
Empty11
Empty12
Empty13
Empty14
Empty 15

P nn
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12.2 10 Parameters for Unit Control

The parameter window is used to set up parameters for the controller functions (I/O, PWM, and
counter) and each expansion unit.

This section explains parameter settings, using I0_Configuration as an example.

In the navigator pane, double-click the "IO_Configuration" object. The "IO_Configuration" pane
will be displayed.

In the "IO_Configuration" pane, click the "IO Parameters" tab. The parameter settings sub-pane
will be displayed. Change the settings according to your need.

Select the |0 Parameters tab

Devices ~ B X | [f] I0_Configuration X

=3 Untitleds A

=B program_Configuration E General-Purpose input time constant

10 1/0 Mapping

=€} Application Input time constant None
& ONC settings otes B Input port configuration
& cne_sample_OutQueue A0 T0(Cho_tn00)
- Xt 10(Cho_In01)
T 2 10(Cho_1n02)
(D Lirary vanager S 10(Cho_In03)
[E1 me.era (RG)  Output port configuration [— Setting item
[£] Pou_sample (PRG) Yo 10(Cho_Out00)
= (&8 Task Configuration 1 10(Cho_Outo1)
= 1Motion vz 10(Cho_0uto2)
=& MotionTask Y3 10(ChO_Out03)
&) mMc_pPrG Y4 lO(C:D_O 1t04)
&) pou_sample Y5 10(Ch0_Outos)
. Y6 10(Ch0_Out06)
&) 2.User % 10(Cho_Outo7)
) 3.5ystem
& Trace xo
10(Cho_In00), Counter(Cho_Control0)
= [ RTEX_Master
= RTEX_A8N_1

B SM3_Drive_RTEX_A6N_1
‘3 SoftMotion General Axis Pool
= unit_Configuration
1 PWM_Configuration
[ counter_Configuration

To assign a variable to an address, please set itfrom the "f0 mapping” tab.
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12.3 1/0 Mapping for Unit Control

The I/O mapping window is used to allocate variables to I/O mapping for the controller functions

(IO, PWM, and counter) and each expansion unit.

This section explains I/O mapping, using 10_Configuration as an example.
Click the "I/O Mapping" tab in the Device pane. The I/O mapping pane will be displayed.
Register variables directly from the variable or /O mapping window declared in the Application

object.

Select the I/0 Mapping tab

10 parameter l

10 /O Mapping

Status

Information

Find Filter Show all ~ dp Add FB for|
Variable Mapping  Channel Address Type Unit  Description
=% %IW8 a \
= %IV WORD
» %IX16.0
R4 %IX16.1
¥ %IX16.2
*» %IX16.3
s %IX16.4
¥ %IX16.5
¥ %IX16.6
» %IX16.7
¥ %IX17.0
» %IX17.1
R4 %IX17.2
» %IX17.3
» %IX17.4
¥ %IX17.5
*» %IX17.6
¥ C 15 %IX17.7
=" OutputArea  %QWS
=-"¢ Cho_Out %QWE WORD Cho_out
" ChO_Outdd  %QX12.0  BOOL Ch0_Outo0
" Cho_Outdl  %QX12.1  BOOL Cho_Out1
" Cho_Outd2  %QX12.2  BOOL Cho_outo2
K7 Cho_Outd3  %QX12.3  BOOL Ch0_outo3
" Cho_Outd4  %QX12.4  BOOL Cho_Outo4
K] Cho_Outds  %QX12.5  BOOL Cho_outos
"» Cho_Outds  %QX12.6  BOOL Ch0_Outs
" Cho_Outd7  %QX12.7  BOOL Cho_outo?
"% ChO_Outd8  %QX13.0  BOOL Ch0_Outos
"% Cho_Outds  %QX13.1  BOOL Ch0_Outos
" Cho_Outld  %QX13.2  BOOL Ch0_Out10
K] Cho_Outll  %QX13.3  BOOL Ch0_Out11
" Cho_Outl2  %QX13.4  BOOL Cho_Out12
" Cho_Outl3  %QX13.5  BOOL Cho_Out13
"» Cho_Outt4  %QX13.6  BOOL Cho_Out14
"% Cho_Outls  %QX13.7  BOOL Cho_out1s )

> Allocate variables

12-4
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12.4 General-purpose I/O

12.4 General-purpose 1/0

12.4.1 Overview of General-purpose I/0O Function

The general-purpose I/O function allows use of up to 16 input points and 16 output points.

* However, the general-purpose 1/O function shares some ports with the high-speed counter
function and PWM output function. Therefore, use |0 parameter settings to select functions to

be used.

B Specification overview

Item

Specifications

Remarks

Number of input ports

Max. 16 points

X0 to X3 are shared with the counter function. Use IO parameter
settings to select functions to be used.

Number of output ports

Max. 16 points

YO0 to Y3 are shared with the counter function and Y4 to Y7 are
shared with the PWM output function. Use 10 parameter settings
to select functions to be used.

Input port number

X0 to X15

Output port number

Y0to Y15

12.4.2 Setting Parameters with GM Programmer

Procedure |

1.

In the navigator pane, double-click the "IO_Configuration" object.

The general-purpose 10 setting pane will be displayed.

Devices

¥ R X

=15 Untitleds
=i Device (AGM1CSRX16T)
=] Program_Configuration
=-IC} Application
ﬁ CNC settings

@ o

m Library Manage
MC, PRG (PRG)
POU_Sample (P

=2 1.Motion

&) po
) 2.User
=) 3.5ystem
Qﬂ Trace
= (i RTEX Master
= RTEX_AGN_1

% SoftMotion General Axis
= m Unit_Configuration
10_Configuration
PWM_Configuration

£ Fmntvi

@ CNC_Sample_OutQueue

=& Task Configuration

= @ MationTask
) mc_Pre

B 5M3_Drive_RTEX_A6N_1

m Counter_Configuration

10 parameter
10 /O Mapping
Status

Information
-

RG)

U_Sample

Pool

[/{ 10_Configuration x

Parameter Settings(C) +

B General-Purpose input time constant
Input time constant

B Input port configuration
X0
X1
pel
X3

E Qutput port configuration
Y0
Y1

Nene

10(Cho_1n00)
10(Cho_Tn01)
10(Cho_1n02)
10(Cho_1n03)

10(Ch0_Out00)
10(Ch0_Out01)

2 10(Cho_Out02)

¥3 10(Cho_Out03)

4 10(Cho_Out04)

Y5 10(Cho_Out05)

Y6 10(ChO_Out06)

7 10(ChO_0ut07)
X0

10(Ch_In00), Counter(Ch0_Cantrol0)

To assign a variable to an address, please set it from the "I[f0 mapping”tab.

WUME-GM1RTXOP-06
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12.4 General-purpose /O

2. Set up general-purpose |0 parameters.
Select an 10 parameter to be changed and then select a desired item from the drop-down
list.

|4 10_Configuration x

10 parameter Parameter Settings(C) =

E General-Purpose input time constant
10 If0 Mapping

Input time constant MNone
= Input port configuration
s I 10(C0_1n00)
Information X2 Counter(Ch0_Controld)
X3 TOTCU— U
= Output port configuration
Y0 10(Ch0_Out00)
Y1 10{Ch0_Out01)
Y2 10(Cho_Out02)
¥3 10(Ch0_0Out03)
Y4 10(Ch0_Out04)
Y5 10{Ch0_Out0s)
Y6 10{Ch0_0ut06)
Y7 10(Ch0_Out07)
Xo

10(Ch0_In00), Counter(Ch0_Controld)

To assign a variable to an address, please set it from the "IfO mapping” tab.

3. Select the "I/O Mapping" tab and set the correspondence (mapping) between the channel
and variable in the mapping setting pane.

Click the "Variable" column corresponding to the channel to be used by the program and
enter a variable name.

Clicking the mark in the "Mapping" column allows you to change the type of mapping.

[f] 10_Configuration x

D Find Filter Show all - & Add FB for 10
10 10 Mapping Variable Mapping  Channel Address  Type  Unit  Description
= InputArea %IWE I es
Status + cho_n IS WORD
=" Quiputdres  %QWiS Qutput area
Information =g Cho_out %QUE WORD cho_out
"y Ward L) Cho_outoo %QX12.0 BOOL Cho_Outoo
"% Cho_OutDl  %QX121  BOOL Cho_outo1
"o Cho_OutD2  %QX12.2  BOOL cho_outoz
"o Cho_OutD3  %QX123  BOOL Cho_Out03
"o cho_OutDs  %QX12.4  BOOL Cho_outo4

gl Info. )
e You can copy the variable name set in the Channel column.

Select a channel (CHO or CH1) in the "Category Selection" column, right-click, and then select
[Copy] from the context-sensitive menu that is displayed. Next, select another channel, right-
click, and then select [Paste] from the context-sensitive menu that is displayed.

12.4.3 Setting Items of 10_Configuration Parameters

B |0 parameters

Setting item Setting item Settings Default value Description
General-purpose Input time None None Input time constant
input time constant | constant 0.1 ms

0.5 ms
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12.4 General-purpose I/O

Setting item

Setting item

Settings

Default value

Description

1ms
5ms
10 ms
20 ms
70 ms

Input function setting

X0

10(Ch0_In00)
Counter(Ch0_Control0)

I0(ChO_In00)

Select X0

X1

10(Ch0_In01)
Counter(Ch0_Control1)

I0(ChO_In01)

Select X1

X2

10(Ch0_In02)
Counter(Ch1_Control0)

I0(ChO_In02)

Select X2

X3

10(Ch0_In03)
Counter(Ch1_Control1)

I0(ChO_In03)

Select X3

Output function
setting

YO

I0(ChO_Out00)

Counter(Ch0_ExternalOutp
ut0)

I0(ChO_Out00)

Select YO

Y1

I0(Ch0_Out01)

Counter(Ch0_ExternalOutp
ut1)

I0(ChO_Out01)

Select Y1

Y2

I0(Ch0_Out02)

Counter(Ch1_ExternalOutp
ut0)

I0(ChO_Out02)

Select Y2

Y3

I0(Ch0_Out03)

Counter(Ch1_ExternalOutp
ut1)

I0(ChO_Out03)

Select Y3

Y4

IO(ChO_Out04)
PWM(ChO_PWM_Output)

I0(ChO_Out04)

Select Y4

Y5

IO(ChO_Out05)
PWM(Ch1_PWM_Output)

I0(ChO_Out05)

Select Y5

Y6

IO(ChO_Out06)
PWM(Ch2_PWM_Output)

I0(ChO_Out0s)

Select Y6

Y7

I0(Ch0O_Out07)
PWM(Ch3_PWM_Output)

I0(Ch0_Out07)

Select YO7

12.4.4 1/0 Mapping for General-purpose 1/0

Channel

Type

Description

Remarks

ChO0_In

WORD

ChO0_lIn

ChO_Out

WORD

Cho_Out

WUME-GM1RTXOP-06
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12.4 General-purpose /O

®E ChO_In
Channel Type Description Remarks
ChO0_In00 BOOL Ch0_In00
Ch0_In01 BOOL Ch0_In01
Ch0_In02 BOOL Ch0_In02
Ch0_In03 BOOL Ch0_In03
Ch0_In04 BOOL Ch0_In04
ChO0_In05 BOOL Ch0_In05
ChO0_In06 BOOL Ch0_In06
Ch0_In07 BOOL Ch0_In07
Ch0_In08 BOOL Ch0_In08
Ch0_In09 BOOL Ch0_In09
Ch0_In10 BOOL Ch0_In10
Ch0_In11 BOOL Ch0_In11
Ch0_In12 BOOL Ch0_In12
Ch0_In13 BOOL Ch0_In13
Ch0_In14 BOOL Ch0_In14
Ch0_In15 BOOL Ch0_In15
E ChO_Out

Channel Type Description Remarks
Ch0_Out00 BOOL Ch0_Out00
Ch0_Out01 BOOL ChO0_Out01
Ch0_Out02 BOOL Ch0_Out02
Ch0_Out03 BOOL Ch0_Out03
Ch0_Out04 BOOL Ch0_Out04
Ch0_Out05 BOOL Ch0_Out05
Ch0_Out06 BOOL Ch0_Out06
Ch0_Out07 BOOL Ch0_Out07
Ch0_Out08 BOOL Ch0_Out08
Ch0_Out09 BOOL Ch0_Out09
Ch0_Out10 BOOL Ch0_Out10
Ch0_Out11 BOOL ChO0_Out11
Ch0_Out12 BOOL Ch0_Out12
Ch0_Out13 BOOL Ch0_Out13
Ch0_Out14 BOOL Ch0_Out14
Ch0_Out15 BOOL Ch0_Out15

12-8
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12.5 PWM Output

12.5 PWM Output

12.5.1 Overview of PWM Output

The PWM output function enables up to 100 kHz of PWM output to be obtained within a range
of 0% to 100%.

B OQutline of specifications

Item Specifications Remarks

Number of output

Max. 4 channels
channels

Output port number | Y4 to Y7

Output frequency 1 Hz t0100 kHz (Settable by 1 Hz)(Note 1)
Output duty ratio 0% to 100% (Settable by 0.1%)

Control input Enable request or start request

(Note 1)  This specification applies when push-pull is set and output current is 0.1 A. It varies according to
loads.

12.5.2 Setting Output Ports with GM Programmer

You can set output ports for PWM output via 10_Configuration>Edit Object in GM
Programmer.

Procedure |

1. From "Device view" in the navigator pane, double-click "IO_Configuration".

=[] Device (AGM1CSRX16T)
* @1] Program_Configuration
=[] RTEX_Master
=[] rTEX_AsN_1
B SM3_Drive_RTEX_ASN_1
"2 SoftMotion General Axis Pool
=[5 urit Configuration
I0_Configuration
ﬂj PWM_Configuration
ﬂj Counter_Configuration

2. Click the "IO parameter" tab.
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12.5 PWM Output

[] 10_Configuration x

10 parameter Parameter Settings({C)

General-Purpose input time constant
Input port configuration
B Output port configuration

10 If0 Mapping

Status

Information

3. If necessary, change Y4 to Y7 in "Output port configuration" to PWM(ChO_PWM_Output) to
PWM(Ch3_PWM_Output), respectively.

Parameter Settings{C)

General-Purpose input time constant
Input port configuration
E Output port configuration

Y0 10(Ch0_0ut00)
1 10(Ch0_0uto1)
2 10(Ch0_0ut02)
3 10(Ch0_0ut03)
Ya PWHM(ChO_PWM_Output)
Y5 PWM(Ch1_PWM_Output)
Y6 PWM(Ch2_PWM_Output)
Y7 PWM(Ch3_PWM_Output)

12.5.3 I/0 Mapping for PWM Output

The high-speed counter function is controlled by user programs.

B InputArea (input area)

Channel Type Description Remarks

PwmStatusRegister | WORD Input area -

B PwmStatusRegister (PWM status register)

Channel Type Description Remarks
. Indicates the PWM output state.
Ch* PwmStatus | BOOL sctgtuZWM output | Fa| SE: OFF
TRUE: ON
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12.5 PWM Output

H OutputArea (output area)

Channel Type Description Remarks
PwmRequestRegist WORD PVV_M request
er register
Ch* FrequestValue | UDINT S:Iugeq“e”cy el | Unit: Hz (0 to 100,000 Hz)
Ch* DutyValue UINT Ch*duty ratio set | ;i 19 (0 to 100.0%)

value

B PwmRequest

Register (PWM request register)

quest

Channel Type Description Remarks
gsht _PwmStartRequ BOOL Ch* start request PWM output is started at the rising edge.
* FALSE: Disables PWM output
Ch’_PwmEnableRe BOOL Ch* enable request ! Lipu

TRUE: Enables PWM output

12.5.4 Data Update Timing (Output Frequency)

The data update timing for output frequency during PWM output is descried below.

B Data update at the rising edge of start request bit

In this mode, the frequency value to be changed is written to the frequency set value and
updated with data at the point in time when the start request bit is switched from OFF to ON.
The frequency value changed in this timing is reflected at the falling edge of the pulse that is

being output.

)

PR m
[ I 1kHz |
———Mpla—p!
1 | 1
Start request
Output frequency 250 X 1000
No. Name Description

(1) Data update timing

reflected

Indicates the timing in which the frequency set value is

(2) Output update timing

Indicates the timing in which the changed frequency is
reflected as actual output

WUME-GM1RTXOP-06
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12.5 PWM Output

12.5.5 Data Update Timing (Duty Ratio)

The data update timing for duty ratios during PWM output is descried below.

B Data update at the rising edge of start request bit

In this mode, the duty ratio to be changed is written to the duty ratio set value and updated with
data at the point in time when the start request bit is switched from OFF to ON. The duty ratio
changed in this timing is reflected at the falling edge of the pulse that is being output.

)
v I _
PWM output I : _I— : _l_

I 50% I 25% I
1 1 1

Start request |—|
Dutyrato 500 X 250
No. Name Description
(1) Data update timing Indicates the timing in which the duty ratio set value is reflected

Indicates the timing in which the changed duty ratio is reflected

(2) Output update timing as actual output

12.5.6 PWM Output Setting Example

B Overview

PWM output is performed. It is controlled by the switch input (X0 or X1) connected to the GM1
controller. If the start request bit is turned ON when the enable request bit is ON, PWM output
will be started.

0V(24V DC) j .
(PWMO EN) — o [Cho Pwm enable request bit|
o

| ChO Pwm start request bit |

(PWMO ST)
1

[ x1] = T WX10-WX 13| WX 14

WY10-WY13
L (PWMO)

v

B Settings in GM Programmer

For example, to set PWM output for Y4, use the procedure in "12.5.2 Setting Output Ports with
GM Programmer" to configure settings as shown below.
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12.5 PWM Output

[f] 10_Configuration x

10 parameter Parameter Settings(C) 1

General-Purpose input time constant

10 I/0 Mapping B Input port configuration

X0 10{Ch0_In00)
Status x1 10(Cho_in01)
x2 I0{Ch0_In032)
Information ¥3 I0{Ch0_In03)
E Output port configuration
Y0 I0(Ch0_Out00)
Y1 10(Ch0_0uto1)
2 10{Ch0_0ut02)
3 10{Ch0_0ut03)
| ¥4 PWM(ChO_PWM_Output) |
Y5 I0(Ch0_0Out05)
Y6 I0(ChO_Out0&)
Y7 I0(Ch0_Out07)

Next, perform /O mapping for variables created in POU.
1. From "Device view" in the navigator pane, double-click "PWM_Configuration".

=[] pevice (AGM1CSRX16T)
* @1] Program_Configuration
=[] RTEX_Master
=) RTEX_asN_1
BEP SM3_Drive_RTEX_ASN_1
2 SoftMotion General Axis Pool
= ﬂj Lnit_Configuration
ﬁ 10_Configuration
m |PWM_Cnnﬁguraﬁun I
[l Counter_Configuration
-

The "PWM_Configuration" window will be displayed.

[ PWM_Configuration x

| PWM I/0 Mapping Find Filter !
Status Variable
+o Ay
Information +- "

2. Inthe "PWM_Configuration" window, click the "PWM I/O Mapping" tab.
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12.5 PWM Output

] PWM_Configuration X

Status

Information

PWM If0 Mapping

Find

Filter !

1

Variable
+ Ay
+ . P

3. In this example, variables with the same name as the channel name are mapped to the
channels required for PWM ChO0 (the name of sample POU is created as "PWM").

4. From Device view in the navigator pane,

=[] Device (AGMICSRX16T)

+ 2
=

2
=@

Program_Configuration
RTEX_Master
[ rTEX_a8N_1

B SM3_Drive_RTEX_A8N_1

SoftMotion General Axis Pool
LInit Cunﬁguratiun

ﬂj I0_Configuration

tﬂ PWM_Configuration
ﬂj Counter_Configuration

The "IO_Configuration" window will be displayed.

Variable Mapping  Channel Address Type Unit  Description
= InputArea IW 10 Input area
= PwmStatusRegister eIW 10 WORD PwmStatusRegister
I *p Application.PWM.Ch0_PWMstate k] Ch0_PwmStatus Shaad BOOL ChO Pwm status I
“p Ch1_PwmStatus %eIN20.1 BOOL Ch1Pwm status
3 Ch2_PwmStatus %eIx20.2 BOOL Ch2 Pwm status
R Ch3_PwmStatus %Ix20.3 BOOL Ch3 Pwm status
= K@ Qutputirez %QD4 Qutput area
= K@ PwmRequestRegister QWS WORD Pwm request register
I K Application. PWM.ChO_PWMStartRequest " ChO_PwmStartRequest e BOOL Chi Pwm start request I
K] Ch1_PwmStartRequest X 16.1 BOOL Ch1Pwm start request
"% Ch2_PwmstartRequest QX 16.2 BOOL Ch2 Pwm start request
"% Ch3_PwmsStartRequest QX 16.3 BOOL Ch3 Pwm start request
I " Application. PWM. Cho_PWMEnableRequest i Cho_PwmEnableR equest e BOOL Chi Pwm enable request I
"% Ch1_PwmEnableRequest QX 16,5 BOOL Ch1Pwm enable request
"% Ch2_PwmEnableRequest QX 16.6 BOOL Ch2 Pwm enable request
K Ch3_PwmEnableRequest QK 16.7 BOOL Ch3 Pwm enable request
I "% Application, PWM,Ch0_FrequestValue i) ChO_FrequencyValue SRS UDINT Chi frequency set I
i Chi_FrequencyValue SLQDE UDINT Ch1 frequency set
i Ch2_FrequencyValue QDT UDINT Ch2 frequency set
i Ch3_FrequencyValue %QDE UDINT Ch3 frequency set
| "% Application.PWM.Ch0_DutyValue (] Ch0_DutyValue ) UINT Cho duty set |
i Ch1_DutyValus %G 13 UINT Chi duty set
K] Ch2_DutyValue SLQW20 UINT Ch2 duty set
K] Ch3_DutyValue QW21 UINT Ch3 duty set

double-click "IO_Configuration".
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12.5 PWM Output

[f] 10_Configuration x
10 parameter Find Filter Show all
10 1/0 Mapping Variable Mapping Channel Address Type
= '@ InputArea SIWE
Status = Cho_In “eIWS WORD
4% Application. PYM.IO_X0 ) Chi_Ino SLIRIEG BOCL
Information A~ -
b ] Application. PWM.IO_X0 [ ] Cho_In01 Bobkiet BOOL
b ] Cho_In02 %elX1s.2 BOOL
% Cho_In03 elX16.3 BOCL
% Cho_InD4 %elX156.4 BOCL
5. Click the "IO 1/O Mapping" tab.
[f] 10_Configuration X
10 parameter Find Filter Show all
10 /0 Mapping Variable Mapping Channel Address Type
-y Inputérea eIWS
Status = g Cho_In eIWS WORD
b ] Application, PWM.IO_X0 a@ Cho_In00 Bohided BOOL
Infarmation _— -
% Application, PWM.IO_X0 [ ] Cho_InO1 Bohidet BOCL
% Cho_In02 %elX15.2 BOCL
’@ Cho_Ino3 eIX16.3 BOOL
b ] Cho_In04 %elX156.4 BOCL
6. Variables will be mapped.
[] 10_cConfiguration x
10 parameter Find Filter Show all
10 1/0 Mapping Variable Mapping Channel Address Type
=- Inputérea %eIW3
Status = Ch0_In %IWE WORD
% Application, PWM.IO_X0 q@ Cho_Inoo it BOCL
Information _— -
% application.PWM.I0_X0 ] cho_In01 SHiEt BOCL
h] Cho_In02 %eIX156.2 BOCL
b ] Cho_In03 %IX156.3 BOOL
b ] Cho_In04 elX15.4 BOOL

B  Timing chart

If the rising edge of the start request bit is detected when the enable request bit is ON, Y4 will
start PWM output. When the enable request bit is set to OFF, PWM output stops.
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12.5 PWM Output

Enable request bit J f————(1)

|

|

|_| |

Start request bit | :
I I @)

| : /

M outp W

|

| |

<

@)

No. Description

) If the rising edge of the start request bit is detected when the enable request bit is ON, PWM output will
be started.

(2) PWM output is performed with a duty ratio of 50% and at a frequency of 100 Hz.
3) When the enable request bit turns OFF, PWM output stops.

B  Sample program

The following are LD program and ST program examples for sample POU (PWM).
The state of X0 is output to the ChO Enable Request bit.

ChoO frequency and ChO duty ratio are set at the rising edge of X0.

The state of X1 is output to the Ch0 Start Request bit.

LD program
PROGRAM PWM ~l=
VAR
T0 I/0 Mapping vari
10_X0
10_X1
PRM I/0 Mapping variable
Ch0_PwmStatus : BOOL;
Ch0_FrequestValue : UDINT;
Ch0_DutyValue : UINT;
10 Ch0_PwmStartRequest : BOOL;
11 Ch0_PwmEnableRequest : BOOL;
13 X0_TRIG : R_TRIG;
14| END VAR
0 [@v
aw
1
I0_X0 Ch0_PwmEnableRequest
m1 il D
U LS
X0_TRIG
MOVE MOVE
EN ENO EN ENO
100 — — Ch0_FrequestValue 500 —| — Ch0_DutyValue
I0_ X1 Ch0_PwmStatus
M0 ﬁ'D
U pe
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12.5 PWM Output

ST program

[
- \“ l('_)
=
=

o

S/ PRM I/0 M
7 Ch0_PwmStatus :
Ch0_FrequestValue : UDINT;
Ch0_DutyValue : UINT;
10 Cho0_PwmStartRequest : BOOL;
11 Ch0_PwmEnableRequest : BOOL;

W

13 X0_TRIG : R_TRIG; / X0 Rise Detection
END VAR

-
1 Ch0_PFwmEnableRequest := I0_X0; X0 status to Cho

X0_TRIG( CLK:=I0_X0 );

IF X0_TRIG.Q = TRUE THEN
Ch0_FrequestValue := 100;
ChO_DutyValue := 5007

7 END _IF

[y

o

[

Ch0_PwmStartRequest := I0 X1; /¢ Output X1 status to Ch0 start request
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12.6 High-speed Counter Function

12.6 High-speed Counter Function

12.6.1 Overview of High-speed Counter Function

B Two 4-MHz, signed 32-bit high-speed counters are provided

e High-speed counting of input signals is available for up to the maximum frequency 4 MHz (or
16 MHz for 2-phase input 4 multiple). Two-phase input (phase differential input), individual
input, or direction identification input can be selected according to the input device such as
encoders or sensors.

B 24VDC, 12 VDC, and 5 VDC inputs and line driver input are supported

e The count input circuit supports both open collector output and line driver output (differential
output: equivalent to AM26LS31).

B Ring counter or linear counter can be selected

e Both the ring counter and linear counter are supported. Both types can use the Z-phase of
an encoder as count reset timing.

B Internal clock counting is possible

e Internal clocks can be selected as count input signals. High-accuracy time measurements
can be made with a maximum resolution of 0.25 us. Selectable internal clocks are 0.25 us (4
MHz), 1 ys (1 MHz), 10 ps (100 kHz), and 100 ps (10 kHz).

B Capture function and sampling capture function are provided

e |t is possible to store the count value at the moment of the occurrence of a trigger assigned
to a capture flag. Count values can be checked, independently of 1/O refresh.

e The capture function executes capturing at the rising and falling edges of a capture flag. The
sampling capture function executes capturing at every sampling time according to the input
of a capture flag.

B Various counter operations can be selected

1. Enable count operation

2. Reset count operation

3. Preset count operation

4. Enable reset count operation

5. Enable preset count operation

B Band comparison function and target value match comparison function are

provided

e The band comparison function allows up to 16 pairs of upper and lower limits to be set for
each counter. Up to 16 comparison match flags can be turned ON or OFF for each
comparison condition.

e The target value match comparison function allows up to16 target values to be set for each
counter. Target values can be set or reset individually according to the direction of counting
(incrementation or decrementation) when the count value reaches the target value or when

12-18 WUME-GM1RTXOP-06




12.6 High-speed Counter Function

up to 16 comparison match flags for each comparison condition match their respective target

values.

For each counter, up to two comparison
linked with each counter.

[ |

[ )

B Input time constant (noise filter)

e Input time constants can be set as input

control signals for each counter.

match flags and external output signals can be

ON hold time setting (for band comparison function only)

The ON state of external output signals is retained for the set time (1 to 1,000 ms).

signals (A-phase, B-phase, and Z-phase) and

12.6.2 Setting Parameters with GM P

rogrammer

You can set parameters for the high-speed
Programmer.

Procedure

]

counter via Couter_Configuration in GM

1. From "Device view" in the navigator pane, double-click "Counter_Configuration".

=[] Device (AGM1CSRX16T)
* @1] Program_Configuration
=[] RTEX_Master
= [ rTEX_a8N_1

2 SoftMotion General Axis Pool
= m Lnit_Configuration
ﬂj 10_Configuration

B SM3_Drive_RTEX_AsN_1

E_ P Cnnﬁguratin:nn

Counter_Configuration
The "Counter_Configuration” setting wi

[l Counter_Configuration X

| Counter parameter c

|

ndow will be displayed.

ategory Selection(T)

Counter If0 Mapping

Status

Information

=-Ccho

(=)~ Count function

Comparison match leading edge reset
- Comparison match trailing edge reset
Comparison function

i External output function

Capture function

WUME-GM1RTXOP-06
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12.6 High-speed Counter Function

2. In the "Counter_Configuration" window, click the "Counter parameter" tab.

[] Counter_Configuration X

Counter parameter

Category Selection{T)

Counter If0 Mapping

Status

Information

E)-Cho

= Count function

Comparison match leading edge reset
Comparison match trailing edage reset
Comparison function
External output function
i Capture function

3. Set up parameters of each function for each counter.

Counter function

Category Selection(T)

Parameter Setting (R)

unt ﬁJnch(-nl

Comparison match leading edge reset
i Comparison match trailing edge reset

- Comparison function

- External output function

¢ L Capture function

El-chl

- Count function
Comparison match leading edge reset
.. Comparison match trailing edge reset

- Comparison function

- External output function

- Capture function

Parameter Value
Counter type Linear counter
Enable/Disable overflowfunderflow Disable
Counter upper limit 2,147,483,647
Counter lower limit -2,147,483,648

Specify count direction

Count in normal direction

Select count input

Count signal

Count method 2-phase input 1 multiple
Input Z signal function setting Mot uzed

Control 0 signal function setting Mot uzed

Control 1 signal function setting Mot uzed

Default value 0

Input A signal/Input B signal input time constant | 2.0us{100kHz)

Input Z signal input time constant 2. 0us{100kHz)

Control signal input time constant 2.0ms

Comparison match leading edge reset / Comparison match trailing edge reset

Category Selection(T)

+

Parameter Setting (R)

- Comparison function
- External output function
Capture function
=-Ch1
I Count function
Comparison match leading edge reset
Comparison match trailing edge reset
- Comparison function
External output function
- Capture function

Parameter Valug
Comparison match 0 flag Mot reset
Comparison match 1 flag Mot reset
Comparison match 2 flag Mot reset
Comparison match 3 flag Mot reset
Comparizon match 4 fiag Mot rezet
Comparison match 5 flag Mot rezet
Comparison match & flag Mot rezet
Comparison match 7 flag Mot reset
Comparison match 8 flag Mot reset
Comparison match 2 flag Mot reset
Comparison match 10 flag Mot reset
Comparison match 11 flag Mot rezet
Comparison match 12 flag Mot rezet
Comparison match 13 flag Mot rezet
Comparison match 14 flag Mot reset
Comparison match 15 flag Mot reset
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12.6 High-speed Counter Function

Comparison function (band comparison)

Category Selection(T)

|:| Parameter Setting (R)

- cho
| (- Count function

. i Comparison match leading edge reset
trailing edge reset

Comparison data 0
Comparison data 1

Category Selection(T)

A || Parameter

Value

Select comparison function

Band comparison

Select comparison input

Count value

Set number of comparison dats

D Parameter Setting (R)

B-cho

{ [ Count function
Comparison match leading edge reset
Comparison match trailing edge reset
[=)- Comparison function

Comparison data 1

|| Parameter Value
Lower limit 0
Upper Limit 1]

Set patterns for comparison function (band comparison) comparison data

Category Selection(T)

D Parameter Setting (R)

E-cho
E- Count function
Comparison match leading edge reset
i.. Comparison match traiing edge reset
[El- Comparison function
E- rison data 0
- Comparison data 2
- Comparison data 3
- Comparison data 4
Comparison data 5
- Comparison data &
- Comparison data 7
- Comparison data &
Comparison data 9
- Comparison data 10
- Comparison data 11
- Comparison data 12
- Comparison data 13
Comparison data 14
- Comparison data 15
- External output function

# | | Parameter Value
Comparizon match 0 flag OFF
Comparizon match 1 flag OFF
Comparison match 2 flag OFF
Comparison match 3 flag OFF
Comparizon match 4 flag OFF
Comparizon match 5 flag OFF
Comparison match 6 flag OFF
Comparison match 7 flag OFF
Comparison match & flag OFF
Comparizon match 9 flag OFF
Comparison match 10 flag OFF
Comparison match 11 flag OFF
Comparison match 12 flag OFF
Comparison match 13 flag OFF
Comparison match 14 flag OFF
Comparison match 15 flag OFF

Comparison function (target value match comparison)

Category Selection(T)

D Parameter Setting (R)

E)-Cho

: B Count function

- Comparison match leading edge reset
rison match trailing edge reset

+|- Comparison data 0

|| Parameter

Value
Select comparizon function Target value match comparison |
Select comparison input Count value
Set number of comparison data 15

Comparison function (target value match comparison) comparison data

Category Selection(T)

|:| Parameter Setting (R)

[=-Cho

| E-Count function

Comparison match leading edge reset
omparison match trailing edge reset

# || Parameter

Value

Target Valus

WUME-GM1RTXOP-06
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12.6 High-speed Counter Function

Set/reset patterns for comparison function (target value match comparison)

comparison data

Category Selection(T) * 7] Parameter Setting (R)
B C!‘D | | Parameter Value
[=)- Count function
i~ Comparison match leading edge reset Comparison match 0 flag Na change
i P~ Comparison match traiing edge reset Comparison match 1 flag Mo change
E"CPmPﬂfiSDﬂ function Comparison match 2 flag Mo change
[=)- Comparison data 0
C tch 3 fl No ch.
|Additicr1 st pat'tEm| omparison ma lag lo change
- Addition reset pattern Comparison match 4 flag Mo change
i Subtraction set pattern Comparison match 5 flag Mo change
- Subtraction reset pattem Comparison match 6 flag Mo change
- Comparison data 1
Comparison data 2 Comparison match 7 flag Mo change
- Comparison data 3 Comparison match & flag Mo change
- Comparison data 4 Comparison match 9 flag Mo change
- Comparison data 5
Comparison data & Comparison match 10 flag Mo change
- Comparison data 7 Comparison match 11 flag Mo change
- Comparison data 8 Comparison match 12 flag Mo change
- Comparison data 9
- Comparison data 10 Comparison match 13 fiag Mo change
Comparison data 11 Comparison match 14 fiag Mo change
- Comparison data 12 Comparison match 15 flag Mo change
- Comnarisnn data 13
External output function
Category Selection(T) 117 Parameter Setting (R)
E-cha Parameter Value
(- Count function Exterral 10 — ot "
i~ Comparison match leading edge reset xternal output 0 signal setting ot outpu
.. Comparison match trailing edge reset External output 0 signal ON hold delay 0
External output 1 signal setting Not output
.+ Capture function External cutput 1 signal OM hold delay 0
Capture function
Category Selection(T) * 7] Parameter Setting (R)
= cho Parameter Value

(- Count function

- Comparison function

xternal output function
Capture function |

Comparison match leading edge reset
- Comparison match traling edge reset

Capture 0 setting
Capture 1 setting
Capture function operation setting

Sampling time

Mot use capture 0 function
Mot use capture 1 function
Continuous operation

1

e You can copy the parameter set in a counter. To do so, select a channel (Ch0 or Ch1) in the
"Category Selection" column and click the [Copy] button.

Next, select another counter and click the [Paste] button.
e For details on each parameter, refer to "12.6.3 Counter Parameter Setting ltems".

12.6.3 Counter Parameter Setting Items

B Count function (Settable for each counter)

Setting item

Settings

Default value

Counter type

Linear counter / Ring counter

Linear counter

Enable/Disable overflow/
underflow

Disable / Enable

Disable
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12.6 High-speed Counter Function

Setting item

Settings

Default value

Counter upper limit

-2,147,483,647 to 2,147,483,647

2,147,483,647

Counter lower limit

-2,147,483,648 to 2,147,483,646

-2,147,483,648

Specify count direction

Count in normal direction / Count in reverse direction

Count in normal

direction
Count signal
Internal clock 0.25 ps (4 MHz)
Select count input Internal clock 1.00 ps (1 MHz) Count signal

Internal clock 10 ps (100 kHz)
Internal clock 100 ps (10 kHz)

Count method

2-phase input 1 multiple / 2-phase input 2 multiple / 2-
phase input 4 multiple / Individual input 1 multiple /
Individual input 2 multiple / Direction detection input 1
multiple / Direction detection input 2 multiple

2-phase input 1
multiple

Input Z signal function setting

Not used

Reset operation at rising edge
Reset operation at falling edge
Positive logic reset operation
Negative logic reset operation
Preset operation at rising edge
Preset operation at falling edge
Positive logic preset operation
Negative logic preset operation

Not used

Control 0 signal function setting

Not used
Positive logic enable operation
Negative logic enable operation

Positive logic enable operation, reset operation at
rising edge

Negative logic enable operation and reset operation at
falling edge

Positive logic enable operation and preset operation at
rising edge

Negative logic enable operation and preset operation
at falling edge

Not used

Control 1 signal function setting

Not used
Positive logic enable operation
Negative logic enable operation

Not used

Default value

Overwrites the count value with the default value when
the power is turned ON

Input A signal/Input B signal
input time constant

No input time constant/ 0.1 pys (2 MHz) / 0.2 ps (1
MHz) / 0.5 ps (500 kHz) / 1.0 ps (250 kHz) / 2.0 ps
(100 kHz) / 10.0 ps (10 kHz)

Input Z signal input time
constant

No input time constant / 0.1 ps (2 MHz) / 0.2 ps (1
MHz) / 0.5 ps (500 kHz) / 1.0 ps (250 kHz) / 2.0 ps
(100 kHz) / 10.0 ps (10 kHz)

2.0 ps (100 kHz)

Control signal input time
constant

No input time constant/2 ys /5 us /10 us / 20 ys / 50
ps /100 ps /500 ys/ 1.0 ms /2.0 ms /5.0 ms / 10.0
ms

2.0 ms

WUME-GM1RTXOP-06

12-23




12.6 High-speed Counter Function

(Note 1)  The control 0 signal and control 1 signal cannot be assigned to the capture function if they are
assigned to the enable operation.
Setting item Settings Default value

Comparison match leading
edge reset / Comparison match
trailing edge reset

Selects a comparison match flag that resets the count
value at the rising edge or falling edge.

Not reset / Reset

Not reset

B Comparison function

(Settable for each counter)

Setting item

Settings

Default value

Not use / Band comparison / Target value match

Setting range: 1 to 16

Select comparison function . Not use
comparison
Select comparison input Count value Count value
) Sets the number of data items to be compared
Set number of comparison data 16

If you select "Band comparison" or "Target value match comparison" for "Select comparison
function", set parameters for each comparison data item.

selected for each status (incrementation or
decrementation) of comparison data that has reached
the target value.

e Addition set pattern: Set / No change

e Addition reset pattern: Reset / No change

e Subtraction set pattern: Set / No change

e Subtraction reset pattern: Reset / No change

Setting item Settings Default value
Comparison data 0 to Specifies the lower and upper limits for each 0
Comparison data 15 (for band comparison data (Note 1)
comparison) Setting range: -2,147,483,648 to 2,147,483,647

Specifies the state of the comparison match flag when | OFF

the current value falls within the specified band

ON / OFF
Comparison data 0 to Specifies target values for each comparison data 0
Comparison data 15 (for target | getting range: -2,147,483,648 to 2,147,483,647
value match comparison)

Comparison match flags to be set or reset can be No change

(Note 1)

Lower and upper limits can be set within the range between the lower and upper limits for the counter.

For linear counters, set each limit so that the lower limit is less than the upper limit. For ring counters,
lower and upper limits can be set in any range.

B External output function (Settable for each counter)

Setting item Settings Default value
External output O signal setting | Not output / Output Not output
External output 0 signal ON . .
hold time Setting range: 0 to 1,000 (ms) 0ms
External output 1 signal setting | Not output / Output Not output

12-24
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12.6 High-speed Counter Function

Setting item

Settings

Default value

External output 1 signal ON

hold delay

Setting range: 0 to 1,000 (ms)

0ms

(Note 1)

"ON hold time" is enabled only when the band comparison function is used.

B Capture function (Settable for each counter)

Setting item

Settings

Default value

Capture 0 setting

Not use capture 0 function

Capture function at rising edge of control 0 signal
Capture function at falling edge of control 0 signal
Capture function at rising edge of control 1 signal
Capture function at falling edge of control 1 signal

Control 0 signal positive logic sampling capture
function

Control 0 signal negative logic sampling capture
function

Control 1 signal positive logic sampling capture
function

Control 1 signal negative logic sampling capture
function

Output relay (Y relay) sampling capture function

Not use capture 0
function

Capture 1 setting

Not use capture 1 function

Capture function at rising edge of control 0 signal
Capture function at falling edge of control 0 signal
Capture function at rising edge of control 1 signal
Capture function at falling edge of control 1 signal

Not use capture 1
function

Capture function operation

setting

One operation / Continuous operation

Continuous
operation

Sampling time (ms)

110 65,535

1

(Note 1)

setting" will be disabled.

If any value related to the sampling capture function is selected for "Capture 0 setting", "Capture 1

12.6.4 1/0 Mapping for High-speed Counter Output

The high-speed counter function is controlled by user programs.

B InputArea (input area)

Channel Type Description Remarks
Ch*_StatusRegister | WORD Ch* status register | -
g?l;ggic;rt‘r‘;?arisonMat WORD gr;’;;]og;%arison R
Ch*_CountValue DINT Ch* count value -
Ch*_CaptureOValue | DINT Ch* capture 0 value |-
Ch*_Capture1Value |DINT Ch* capture 1 value |-

WUME-GM1RTXOP-06
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12.6 High-speed Counter Function

Channel Type Description Remarks
Ch*_CaptureDifferen DINT Ch* capture Stores the value (Capture 1 value - Capture
ceValue differential value 0 value)
B Ch*_StatusRegister (Ch* status register)
Channel Type Description Remarks
Indicates whether the count function is
Ch*_OperationRead BOOL Ch* operation ready ready to run.
yStatus status )
0: Getting ready, 1: Ready
Indicates whether count operation is in
gtll-jl;_CountEnableSt BOOL g:tg:uiount enable progress. P
0: Stopped, 1: Operation in progress
Indicates the direction of counting.
Ch*_CountDirection BOOL Ch* count direction | 0: Reverse rotation (decrementation
Status status direction), 1: Forward rotation
(incrementation direction)
Indicates that the count value is stored as
" " capture 0 value at the rising edge or falling
Ch*_CaptureOStatus | BOOL Ch* capture 0 status edge of the control signal, whichever is
enabled.
Indicates that the count value is stored as
Ch*_Capture1Status | BOOL Ch* capture 1 status capture 1 value at the rising edge or falling
- edge of the control signal, whichever is
enabled.
R . Indicates the output status of external
ggta_tligternalomput BOOL grslta%tsernal output output 0 signal.
0: Output OFF, 1: Output ON
. . Indicates the output status of external
1CIS1'[a_tIL:_j>S<ternaIOutput BOOL i:r;ta?ztsernal output output 1 signal.
0: Output OFF, 1: Output ON
. Indicates the input status of input A signal.
Ch*_InputAStatus BOOL Ch* input A status
—npu . npu . 0: Output OFF, 1: Output ON
) Indicates the input status of input B signal.
Ch*_InputBStatus BOOL Ch* input B status
—nP P 0: Output OFF, 1: Output ON
) Indicates the input status of input Z signal.
Ch*_InputZStatus BOOL Ch* input Z status
—npuizstatu npu S 10 Output OFF, 1: Output ON
Indicates the input status of control 0
Ch*_ControlOStatus | BOOL Ch* control 0 status | signal.
0: Output OFF, 1: Output ON
Indicates the input status of control 1
Ch*_Control1Status | BOOL Ch* control 1 status | signal.
0: Output OFF, 1: Output ON

B Ch*_ComparisonMatchRegister (Ch* comparison match flag)

Channel Type Description Remarks

Ch*_ComparisonMat . ) Outputs the result of the band comparison

chOStatus BOOL Ch* comparison function or target value match function.
match 0 flag

to 0: Unmatched, 1: Matched
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Channel Type Description Remarks
Ch*_ComparisonMat to Ch* comparison
ch15Status match 15 flag
H  OutputArea (output area)
Channel Type Description Remarks
grh —RequestRegist WORD Ch* request register |-
Stores the value to replace the preset

Ch*_TemporaryPres DINT Ch* temporary value P P

tVal t val :
etvale preset value -2,147,483,648 to 2,147,483,647
Ch*_TemporaryCurr DINT Ch* temporary Stores the value to replace the count value.

entValue

current value

-2,147,483,648 to 2,147,483,647

B Ch*_RequestRegister (Ch*

request register)

Channel

Type

Description

Validity
condition

Remarks

Ch*_OperationRead
yRequest

BOOL

Ch* operation ready
request

Level

Specifies whether to enable
operation preparation for the
count function.

0: Disable, 1: Enable

Ch*_CountEnableRe
quest

BOOL

Ch* count enable
request

Level

Specifies whether to enable
count operation.

0: Disable, 1: Enable

Ch*_ResetRequest

BOOL

Ch* reset request

ON edge

Specifies whether to reset the
count value.

0: Do not reset
1: Reset

Ch*_PresetRequest

BOOL

Ch* preset request

ON edge

Specifies whether to change the
count value to a preset value.

0: Do not change, 1: Change

Ch*_ResetEnableRe
quest

BOOL

Ch* reset enable
request

Level

Capture function:

Specifies whether to enable
reset count operation for the
input Z signal or comparison
match flag.

0: Disable, 1: Enable
Sampling capture function
Specifies whether to enable
reset count operation.

0: Disable, 1: Enable

Ch*_CurrentValueC
hangeRequest

BOOL

Ch* current value
change request

ON edge

Specifies whether to change the
count value to a temporarily
current value.

0: Do not change, 1: Change

Ch*_PresetValueCh
angeRequest

BOOL

Ch* preset value
change request

ON edge

Specifies whether to change the
preset value to a temporarily
preset value.

0: Do not change, 1: Change

WUME-GM1RTXOP-06
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] Validity

Channel Type Description condition Remarks

Capture function:

Specifies whether to enable the
Ch*_CaptureEnable Ch* capture enable capture function.
Request BOOL request(Note 1) Level 0: Disable, 1: Enable

Sampling capture function

Used as a capture flag.
Ch*_ExternalOutput BOOL Ch* external output Level Relay to forcibly turn on the
OForcedONRequest 0 forced ON request external output 0 signal
Ch*_ExternalOutput Ch* external output .
OForcedOFFReques | BOOL 0 forced OFF Level Reiay lo forcloly turn off the
t request external output 0 signa
Ch*_ExternalOutput BOOL Ch* external output Level Relay to forcibly turn on the
1ForcedONRequest 1 forced ON request external output 1 signal
Ch*_ExternalOutput Ch* external output .

- Relay to forcibly turn off the
:ForcedOFFReques BOOL :e?ngf OFF Level external output 1 signal
Ch* ErrorClearR ch* leari Specifies whether to clear the
ot rrorClearRequ | o) requerrtor clearing ON edge erTor.

0: Do not clear, 1: Clear
(Note 1)  The behavior of the "Ch* capture enable request" bit differs according to the function to be used.

12.6.5 Operation Ready Request

B Operation ready request program

To enable the settings of the high-speed counter function, you must configure parameter
settings with GM Programmer and issue an operation ready request.

Ensure that the following operation ready request is issued before the high-speed counter is

used.

Example: A program to request preparation for CHO operation of the high-speed counter

function

First, perform I/O mapping for variables created in POU.
From "Device view" in the navigator pane, double-click "Counter_Configuration" and select the

"Counter /O Mapping" tab.

Devices

* 1 X

=5 Unéteds
= [{) Device (AGM1CSRX18T)
ES @1] Program_Configuration
- [ RTEX _Master
A SoftMotion General Axis Pool
= m Unit_Configuration
m 10_Configuration
[T Pwm_configuration

-

[ff] Counter_Configuration X

Iﬂ Counter_Configuration

Counter parameter Find Filter Show all
Variabl Mappi Ch |
Counter 1/0 Mapping ariable apping anne
Lo ] InputArea
Status +- Ty OutputArea

Information

In this example, variables are mapped to the channel used for high-speed counter Ch0 (the
name of sample POU is created as "Counter").
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Variable Mapping Channel Address Type Unit  Description
=4 InputArea %ID8 Input area
= Ch0_StatusRegister Yl 16 WORD Ch0 Status register
|%# |application. Counter.bChd_OperationReadyStatus | Ch_OperationReadyStatus %M328  BOOL Chi Operation ready status
] Ch0_CountEnableStatus %IX32.1 BOOL Chi Count enable status
Variable Mapping Channel Address Type Unit  Description
R ] InputArea %ID8 Input area
=-"g Outputirea %aD11 Output area
=T Chi_RequestRegister BLOW22 WORD ChO Request register
IKQ ‘Apphmﬁun.caunter‘hChnioperaﬁonReadyRequest I " ChD_OperationReadyRequest LS BOOL Ch0 Operation ready request
" Ch0_CountEnableRequest %L0X44, 1 BOOL Ch0 Count enable request

The following are LD program and ST program examples for sample POU (Counter).
When the "OperationReadyRequest" flag is set to TRUE, operation preparation is started.

LD program
1|  PROGRAM Counter NE
2 VAR
3 /¢ Local variables [
1 bCounterReady : BOOL :
5 bCounterStop : BOOL :
€ / Counter I/Q Mapping variable
7 bCh0_OperationReadyStatus : BOOL; operate status
8 bCh0_OperationReadyRequest : BOOL; prepara
Z onBlock ins ce
StartTrig : R_TRIG;
StopTrig : F_TIRIG;
12 END VAR
R - 100 |@ v
=
1
Operation prepsration stop processing
StopTIrig
bCounterReady F TRIG bCounterStop
—1 CLE 3% o] {1
2
Operation prepsration reguest proce
StartTrig
bCounterReady R TRIG bCounterStop bCh0_OperationReadyRequest
1 cLE ¥$ 0 i1 (
bCh0_OperationReadyRequest
nh
L]
a
Ready to operate
11 I(Arbltrary program upon completion of operation preparation)

WUME-G
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ST program
1 PROGRAM Counter
=] 2 VAR
3 Local variables
4 bCounterReady
5 bCounterStop
€ Counter I/0 Mapping variable
7 bCh0_OperationReadyStatus : BOOL;

bCh0_OperationReadyRequest : BOOL;

5 / FunctionBlock instance

10 StartTrig : R_TRIG;
11 StopTrig : F_TRIG;
1z END VAR
— -

1 / Operation preparation stop processing
2 StopTrig( CLK:=bCounterReady ):
3 bCounterStop := StopTrig.Q;

/ Operation preparation request processing

€ StartTrig( CLK:=bCounterReady );
7 bChi_OperationReadyRequest := (StartTrig.Q OR bCh0_OperationReadyRequest) AND NOT (bCounterStop);
E] / Ready to operate

10 IF bCh0_OperationReadyStatus = TRUE THEN

12 (Arbitrary program upon completion of operation preparation)

14 END IF

B Downloading IO parameters

The IO parameters of the high-speed counter function are downloaded to the GM1 controller
together with user programs.

When an operation ready request is issued in RUN mode and the operation ready status bit
turns ON, each function of the high-speed counter function is enabled.

B Behaviors when operation ready request program is executed

When the operation ready request program is executed and each behavior set in the GM1
controller becomes executable, the operation ready status bit turns ON.

Behaviors of operation ready request bit

Operation ON A A
ready \
request bit opp —— ! . ! )
—> —
Reflection and check Reflection and check
of /0 parameter of I/O parameter
) ON ........... .
Operation GM1 controller \ GM1 controller
ready operation in accordance operation in accordance
. with set conditions with set conditions

status bit OFF

(Note 1)  Ensure that the operation ready request bit remains ON when the high-speed counter is used.

i Info. )
o |f the default value or preset value is out of range, the operation ready status bit will not turn
ON.
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12.6.6 Count Function

B Setup procedure

1. From "Device view" in the navigator pane, double-click "Couter_Configuration".
2. Click the "Counter parameter" tab.
3. For each channel, select the count function and set up each parameter.

gl Info. )
e For details on how to set up parameters, refer to "12.6.2 Setting Parameters with GM
Programmer".

B Counter upper limit and Counter lower limit

Set the upper limit and lower limit values for each counter.

Counter upper limit: Any value between -2,147,483,647 and 2,147,483,647 can be set (Default
value: 2,147,483,647)

Counter lower limit: Any value between -2,147,483,648 and 2,147,483,646 can be set (Default
value: -2,147,483,648)

B Specify count direction

Set the rotational direction of count input.
Count in normal direction: Counts in the direction stated in the manual
Count in reverse direction: Counts in the direction reverse to the one stated in the manual

H Counter type
The counter behavior differs according to the type of the counter as below.

Difference in behavior between counter types

Item Linear counter Ring counter

Lower limit Upper fimit Upper limit  Lower limit

~1 .
o Count value 2
1 5

P
. . I - "
Behavior image i , ncrement | | ﬁfull OVEF,

y
[ \

9 Decrement
II, i I|

I-
s
“Count valug”

Increment
Underflow - Owverflow

«4— Decrement
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12.6 High-speed Counter Function

Behavior example of linear counter

Count Increment [ﬂ]ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ WMWWW

input Decrement ; ﬂllﬂllﬂllﬂll
Count Upperlimit
value
0
Lower limit e "’jjjfrr‘

Behavior example of ring counter

e |f the count is decremented from the lower limit, the counter will roll over the count and
continue a decremental count from the upper limit.

e If the count is incremented from the upper limit, the counter will roll over the count and
continue an incremental count from the lower limit.

Increment (L (AR
Count !
input Decrement : |]H|]H|]]Jl]l
Count Lpperlimit w
value '
0
Lower limit LLLL‘ rr,.r""rrrrr‘

B Enable / Displable overflow/underflow (for linear counters only)
Set the counter behavior to be performed when the count value reaches the specified upper
limit or lower limit.

Disable: Continues counting within the countable range for the system (-2,147,483,648 to
2,147,483,647) even if the specified upper limit or lower limit is reached.

B Select count input

e To import input signals from external devices, select "Count input".

e To measure the frequencies of external input signals or time based on the internal clock,
select "Internal clock".

e Forinternal clocks, you can select from 0.25 ys (4 MHz), 1.00 ps (1 MHz), 10 ps (100 kHz),
and 100 us (10 kHz).
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12.6 High-speed Counter Function

B Count method

e You can select from the three types shown in the table below according to the input device to
be connected.

e The count behavior changes according to the settings of a multiplication factor, as described
on the following pages.

Count method

Method | Connection Count
For 2-phase input, the input A signal and
Hiah ed t it input B signal of each counter are connected
gh-spees counter un to phase A and phase B, respectively, in the
o Input A encoder.
2-phase Phase A The count direction depends on the phase
(Phase :[ Incremental pulse input oInput B difference between phases A and B. When
differen encoder Phase B P phase A is ahead of phase B by 90 degrees
ce) pulse input in terms of the electrical angle, the count
Phase Z mput | © P42 value is incremented. When phase A is
(resetinput} behind phase B by 90 degrees in terms of the
electrical angle, the count value is
decremented.
High-zpeed counter unit
Increments]
:[ encoder or < Input A o . .
pulse generator | INcrement pulse For individual input, the counter is
Individu input incremented when the level of the input A
al signal rises or falls, and decremented when
Ingremental the level of the input B signal rises or falls.
E[ encoder or o Input B
pulse generator Decrement
pulse input
High ed b it
| | gh-spesd coumerun For direction detection input, the count signal
norements is connected to the input A signal. The count
Directio :[ pf,;;"";ﬂj;ﬁ;w, Pulse input olnput A direction is controlled by the direction signal
n level of the input B signal.
detectio = When the input B signal is OFF, the counter is
n Sensar ooy incremented when the level of the input A
-~ o= | Count drecton Olnput B signal rises or falls. When the input B signal is
— ON, the counter is decremented.
Count operation of 2-phase input (Phase difference input)
Multlpllc Tlmlng chart
ation Incrementation Decrementation
t';/'yuhﬁp'y mputA oft 1 F 1 f SN e B e B
nputB O e I ey W N s IR p I |
0 ) 1 X 2 X 3 X 2 X 1 o
l’;"yu'zﬁp'y mputA ont £ ¥ ¥ f S s S S SN
Input B o SN ey W N I D I B
o T Xz X 3 Y 4 X 5 6 5 X 4 X 3 X _2 X 1 Yo
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12.6 High-speed Counter Function

by 4

Input B o £ v v £ 3

Multiplic Timing chart
atiey | Incrementation Decrementation
Multiply | mputa ont £ ¥ £ ¥ £ % L IR SEEEE s SN S |

4 t 4 L4 4 T

5 XX 2 X3 X 2 X5 )6 X 7 X8 o) io)ii)

2

G0 o X 8 X 7 X e X5 a3 2 1) o

Count operation of individual input

Multlpllc Tlmlng chart
ation Incrementation Decrementation
Multipl . .
by 1 |MeuA g L 1 ] ;
Input B 01 S s I e S
O O R S R ' PR S R
Multipl . .
by2 | A G £ ¥ F v f % |
Input B g:_g E 4 L 4 L 4 v
O S A G- G 6 5 X 2 3 Z T )Xo
Count operation of direction detection input
Multlpllc Tlmlng chart
ation Incrementation Decrementation
g"yu'fip'y mputA ont A1 1 F 1 ‘ . S I s B
Input B g?ri
T 7 Y 7 X Y 7 X i o
g"y“'zﬁp'y mputA o ¥ F ¥ ¢ L R SR mr SR S
Input B g?ri |
o T Z X 3 45 ) 6 Y5 ¥ 4\ 3\ 2 1 )0

B |nput time constant

Input time constants can be set for input signals (phases A, B, and Z) and control signals.

Input signal name

Settings

Input A signal, input B
signal

(The same time constant
for both signals)

No input time constant / 0.1 ps (2 MHz) / 0.2 ps (1 MHz) / 0.5 ps (500 kHz) / 1.0 ps
(250 kHz) / 2.0 ps (100 kHz) / 10.0 ps (10 kHz)

Input Z signal

No input time constant/ 0.1 ps (2 MHz) / 0.2 pys (1 MHz) / 0.5 ps (500 kHz) / 1.0 ps
(250 kHz) / 2.0 ps (100 kHz) / 10.0 ps (10 kHz)

Control signal

No input time constant/2 ys /5 us /10 us /20 pus / 50 pus / 100 us / 500 pys / 1.0
ms/2.0ms/5.0ms/10.0 ms

B Types of count operation

Enable count operation
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12.6 High-speed Counter Function

e Enable count operation is used by allocating the enable function to the control flag. Count
operation is performed while the control flag is enabled.

e Enable count operation can be set using the methods shown in the following table.

Types of control flag (enable processing)

Enable condition
Signal Setting method using the Counter_Configuration parameters - o
OFFJ_|— OFF——I—I_
Count enz_able - (No need to set) °
request bit
Control 0 signal Settlng the gnable operation conditions by setting up the control 0 N N
signal function
. Setting the enable operation conditions by setting up the control 1
Control 1 signal signal function ° °
(Note 1)

If you set the control O signal or control 1 signal as the enable operation condition, do not use the
count enable request bit.

Count enable operation example

increment M T,
Count M

Decrement

Control signal -
(enable processing)

Countvalue

B Reset count operation

e Reset count operation is used by allocating the reset function to the control flag.

e The count value is reset to 0 according to the change (rising, falling, positive logic, or
negative logic) of the control flag.

e Reset count operation can be set using the methods shown in the following table.

Types of control flag (reset processing)

Setting method using the S e

Signal X B N— - N on - N
Counter_Configuration parameters o gppl fol ;F_—l_[—

Ei?set request | _ (No need to set) °
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12.6 High-speed Counter Function

. . Reset condition
Signal Setting method using the

Counter_Configuration parameters ON— - ON ON - ON
- 9 P DFFI oFFl OFF—,_L oFF——\—I—

Input Z signal | Setting the reset operation conditions by setting

up the input Z signal function ° ° ° °
Comparison Setting the "Comparison match rising edge reset"
match status or "Comparison match falling edge reset" ° °

bit function to "Reset"

(Note 1)  If you set the control 0 signal or control 1 signal as the enable operation condition, the count enable
request bit will be disabled.

i Info. )
e To use the input Z signal and comparison match flag as reset signals, turn ON the reset enable

request bit through user programs.

B Preset count operation

e Preset count operation is used by allocating the preset function to the control flag.

e Preset count operation rewrites the count value as the preset value according to the change
(rising, falling, positive logic, or negative logic) of the control flag.

e Preset count operation can also be used to start counter operation from the preset value.
e Preset count operation can be set using the methods shown in the following table.

Types of control flag (preset processing)

Signal Setting method using the e
Counter_Configuration parameters o S:F—_L foli ;’FNF__I_I_
Fresetrequest | (No need to set) .

Input Z signal | Setting the preset operation conditions by setting
up the input Z signal function

g1 Info. )
e To set a preset value, you must use a user program to set a temporary preset value and turn
ON the preset value change request bit.
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Reset (preset) count operation example

Caunt  Incremen A
input Decrement Jﬂuﬂuﬂuﬂ

Input £ signal
(resetprocessing)

Countvalue

[ —

B Enable reset count operation

e Enable reset count operation is used by allocating the enable function and reset function to
the control flag.

e The count value is reset to zero when the counter becomes enabled due to the change of the
control flag (enable reset processing).

Types of control flag (enable reset processing)

Setting method using the Reset condition Enable condition

unter nfiguration parameter ON— - ON ON - ON
Counter_Configuration parameters SR S 2 Bl e I B B

Control 0 Setting the following conditions by setting up the
signal control 0 signal function

Positive logic enable operation and reset
operation at rising edge

Negative logic enable operation and reset
operation at falling edge

Signal

B Enable preset count operation

e Enable preset count operation is used by allocating the enable function and preset function
to the control flag.

e The count value is set as a preset value when the counter becomes enabled due to the
change of the control flag (enable preset processing).

Types of control flag (enable preset processing)

Setting method using the Preset condition Enable condition

Signal 5 ; — " -
Counter_Configuration parameters ;F_f— ;Fl g:F L gFNFj_I—

Control 0 Setting the following conditions by setting up the

signal control 0 signal function

Positive logic enable operation and preset
operation at rising edge

Negative logic enable operation and preset
operation at falling edge
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Positive logic enable operation and reset (preset) operation at rising edge

Count Increment — N D I
input Decrement ﬂIJﬂHﬂHﬂll

Controlflag [ -

(Resetprocess) I I I

(Enable process) ___

Countvalue —_

: - e
e Toe e

Negative logic enable operation and reset (preset) operation at falling edge

count erement e NN A
input Decrement Iﬂﬂﬂﬂﬂﬂm
Controlflag |

r
|

(Resetprocess) I I

(Enable process) _

Countvalue !

: -
g R A

B Reading the count value or changing the current count value or preset value

e To read and write channel data, variables are mapped to channels in the same way as in
"12.6.5 Operation Ready Request". In this example, variables are mapped to channels used
for reading the count value of Counter Ch0 and changing the current count value and preset

value.
Variable Mapping  Channel Address Type Unit  Description
= I %ID8
b %I 16 ORD
4y egister  %IW17 ORD
| *# Application. Counter2,dCho_CountValue | " 31040 NT
4 Application.Counter3.dCho_Capture0value " 41044 NT
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12.6 High-speed Counter Function

Variable Mapping  Channel Address Type Unit  Description
+ 4 Inputares ID8 I
=" QutputArea %QD11 Qutput area
=" Cho_RequestRegister %QW22  WORD Ch Request register
"% Application.Counter bCh_OperationReadRequest "9  Cho_OperationReadyRequest %E¥44e  BOOL Chi Operation ready request
i Ch0_CountEnableRequest %WQX44.1  BOOL Ch0 Count enable request
K] Ch0_ResetRequest %WQK44.2  BOOL Chi Reset request
K] Cho_PresetRequest QX443 BOOL Chi Preset request
" Cho_ResetEnableRequest QX444 BOOL Cho Reset enable request
"% |Application. Counter2.bCh0_C: h | % Cho_CurrentValueChangeRequest %@X4%5  BOOL Cho Current value change request
" Appication. Counter2.bCh0_PresetvalueChangeRequest | 7  ChO_PresetValueChangeRequest %G¥446  BOOL Cho Preset value change request
¥ Chi_CaptureEnableRequest %Qi4s.7  BOOL Chi Capture eneble request
i Cho_ExternalOutputdForcedOMRequest  %QX45.1  BOOL Cho External output 0 forced ON request
K] Cho_ExternalOutputForcedOFFRequest  %QX45.2  BOOL Chi External output 0 forced OFF request
K] Cho_ExternalOutputiForcedONRequest  %QX45.3  BOOL Chi External output 1 forced ON request
" Cho_ExtermalOutputiForcedOFFReqUESt  %QX45.4  BOOL Cho External output 1 forced OFF request
"% Cho_ErrorClearRequest %QX45.7  BOOL Cho Error dear request
"% Application.Counter 2,diChD_TemporaryPresetValue T$  Cho_TemporaryPresetvalue %nep12 DINT Cho Temporary preset value
"% Appication.Counter2.diChD_TemporaryCurrentalue " Cho_TemporaryCurrentValue %ep13 DINT Chi Temporary current value

e The following are LD program and ST program examples for sample POU (Counter2).
* In this example, count values are read for each scan.

* When the current value change start bit is set to TRUE, the current value of ChO is set to
1000000.

* When the start preset bit is set to TRUE, the preset value of ChO is set to 500000.
LD program

PROGRAM Counter2

2l VAR
diCountValue DINT;
4 diCh0_CountValue DINT;
é bCurrentChange
7 diCh0_Temporary :
_CurrentValueChangeRequest : BOOL;
s CurrentChangeTrig R_TRIG
bPresst
12 diCh0_TemporaryPresetValue DINT;
bChQ_PresetValueChangeRequest  : BOOL;
14 PresetTrig R_TRIG
15| END_VAR
- 100 R v
= =
MOVE
[ EN  ENO
diCh0_CountValue — [~ diCountValue

Current val

change process
CurrentChangeTrig

bCurrentChange R TRIG MOVE bCh0_CurrentValueChangeRequest
—I CLK o Q N E {)
1000000 —|

|- diCh0_TemporaryCurrentValue

bPreset R TRIG WOvE bChO_PresetValueChangeRequest
— cIx 3} Q EN E {1
500000 —|

|- diCho_TemporaryPresetValue
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ST program
1 PROGRAM Counter2
VAR
diCountValue : DINT;
4 diCh0_CountValue : DINT;
€ bCurrentChange : BOOL := FALSE;
7 diCh0_TemporaryCurrentValue : DINT;
bCh0_CurrentValueChangeRequest : BOOL;
CurrentChangeTrig : R_TRIG;
11 bPreset : BOOL := FALSE;
12 diCh0_TemporaryPresetValue : DINT;
13 bCh0_PresetValueChangeRequest : BOOL;
14 PresetTrig : R_TRIG;
15| END VAR
- aw
1 Count wvalue ad proc 51ng
diCountValue := diCh0_CountValue;
4 Current valu
CurrentChangeTrig

IF CurrentChangeTrig.Q = UE THEN
diCh0_TemporaryCurrentValue := 10000007

END_IF

bCh0_CurrentValueChangeRequest := CurrentChangeTrig.Q:

PresetTrig( CLK:=bPreset );

IF PresetTrig.Q = TRUE THEN

4 diCh0_TemporaryPresetValue := 5000007
END_IF

bCh0_PresetValueChangeRequest := PresetTrig.Q;

Count value when the power is turned on

When the power is turned on, the count value is "0".

Changing the current count value

The current count value can be changed to any value as necessary.

Set a value in the temporary current value channel and turn ON the current value change
request bit.

Example: A program to change the current value of CHO to 1000000

i Info. )

e Count values cannot be written directly to the count value channel (Ch*_CountValue).

Y105

RO
< DF)>———[ WVSL ] K1000000 [51:.UM00064

Currentvalue
change request

Changing the preset value

The preset value can be changed to any value as necessary.

Set a value in the temporary preset value channel and turn ON the preset value change
request bit.
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Example: A program to change the preset value of CHO to 1000000

Y105

RO
|—(DF)—| MV.SL [ K1000000 [51:UMD00G4
Currentvalue
change request

g1 Info. )

e Preset values that are set cannot be read by programs.

12.6.7 Comparison Function

B Setup procedure

1. From "Device view" in the navigator pane, double-click "Counter_Configuration".
2. Click the "Counter parameter" tab.
3. For each counter, select the comparison function and set up each parameter.

gl Info. )
e For details on how to set up parameters, refer to "12.6.2 Setting Parameters with GM
Programmer”.

B Types of comparison function

This function compares the current value of the high-speed counter with a preset target value
and, when these values match, it reflects the value in the comparison match flag.

e There are target value match comparison and band comparison.
e A total of 16 comparison data items can be set.

e Comparison results can be output externally.

e Comparison methods can be selected for each counter.

Comparison match function specifications

Item Specifications

Set number of

. Up to 16 data items for each counter (Comparison data 0 to comparison data 15)
comparison data

Comparison match Up to 16 flags for each counter (Comparison match 0 flag to comparison match 15 flag)
flag Behaviors of 16 comparison match flags can be set for a single comparison data item.

Target value match comparison

Sets or resets the comparison match flag when the elapsed value matches the target

Select comparison value.

function

Band comparison

Turns ON or OFF the comparison match flag when the elapsed value falls within the
range between the lower and upper limits that are set.

External output

function Up to two flags for each counter
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Item

Specifications

output.

Comparison match 0 flag or comparison match 1 flag can be allocated to external

ON hold time: 0 to 1,000 ms

ON hold time can be set only when the band comparison function is used.

g1 Info. )

e Only the comparison match 0 flag or comparison match 1 flag can be set as the external output

function.

e By default, the external output 0 and external output 1 signals are set to "Not output". When
necessary, change the setting in the Counter_Configuration parameter window.

e There is no need to arrange comparison data items in ascending or descending order.

B Target value match comparison and band comparison

The main differences are as below.

Main differences in characteristics

Item

Target value match comparison

Band comparison

Setting of
comparison value
data

Comparison value data is specified as a
target value.

Comparison value data is specified as a
band (lower and upper limits).

Setting for
comparison value
data match

One of the following four options is specified
as the comparison match flag behavior to be
performed when the target value is reached.

"Addition set pattern": Sets the flag when the
current value and comparison value match
at the time of incrementation

"Addition reset pattern": Resets the flag
when the current value and comparison
value match at the time of incrementation

"Subtraction set pattern": Sets the flag when
the current value and comparison value
match at the time of decrementation

"Subtraction reset pattern": Resets the flag
when the current value and comparison
value match at the time of decrementation

ON or OFF is specified as the behavior of
the comparison match flag when the current
value falls within the specified band.

Behavior when
comparison value
data matches

The behavior that is performed when the
current value matches the same comparison
value data may differ between incremental
count and decremental count, depending on
the settings.

The behavior that is performed when the
current value matches the same comparison
value data is the same for incremental count
and decremental count.

External output
signal ON hold
time

Cannot be set

ON hold time: 0 to 1,000 ms

B Parameter settings for target value match comparison

Parameter setting procedure

1. Click Counter parameter>Counter (Ch0 or Ch1)>Comparison function, change the
"Select comparison function" parameter to "Target value match comparison", and execute
"Set number of comparison data".
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2. Click Counter parameter>Counter (Ch0 or Ch1)>Comparison function>Comparison
data and specify target values for each comparison data item.

3. Select "Addition set pattern”, "Addition reset pattern", "Subtraction set pattern”, and
"Subtraction reset pattern" separately and set ""No change", "Set output”, or "Reset output™
for each comparison match flag.

4. Configure these settings for each comparison data item.

Comparison data 0

Addition set pattern 0
Addition reset pattern 0

Comparison data 0 |—>
[ d Subtraction set pattern 0
Subtraction reset pattern 0

l :> Comparison match 0 flag
l
Comparison match 15 flag

Comparison data 15

Addition set pattern 15

[ Comparison data 15 } | Addition reset pattern 15

A

Subtraction set pattern 15
Subtraction reset pattern 15

il Info. )
e Settings can be configured individually according to the count direction (incremental or

decremental direction) at the time of comparison data match.

e A total of 16 comparison match flags can be set separately for "Addition set pattern”, "Addition
reset pattern”, "Subtraction set pattern”, and "Subtraction reset pattern".

e For details on how to set up parameters, refer to "12.6.2 Setting Parameters with GM
Programmer".

B Setting example for target value match function

Output setting example

. Compariso | Compariso | Compariso | Compariso
CorTg:tI;so 'l"aarl?:zt Output setting nmatch 0 | nmatch 1 nmatch2 | nmatch 3
flag flag flag flag
Addition set pattern o
Addition reset pattern o
0 +500
Subtraction set pattern
Subtraction reset pattern o o o
Addition set pattern o
Addition reset pattern o o
1 +1,250
Subtraction set pattern
Subtraction reset pattern
2 +2,500 Addition set pattern o
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Compariso
n data

Target
value

Output setting

Compariso
n match 0
flag

Compariso
n match 1
flag

Compariso
n match 2
flag

Compariso
n match 3
flag

Addition reset pattern

Subtraction set pattern o o

Subtraction reset pattern

Addition set pattern o

Addition reset pattern o
3 +3,750

Subtraction set pattern

Subtraction reset pattern o

Addition set pattern

Addition reset pattern o
4 +5,000

Subtraction set pattern o o

Subtraction reset pattern o o

Addition set pattern o

Addition reset pattern
5 +6,250

Subtraction set pattern

Subtraction reset pattern o

Addition set pattern o o

Addition reset pattern o

6 +7,500
Subtraction set pattern o o

Subtraction reset pattern

Addition set pattern

Addition reset pattern o

7 +8,750
Subtraction set pattern o

Subtraction reset pattern

gl Info. )
e The behavior of the comparison match flag that is performed when the count value reaches the

target value can be changed separately for incrementation and decrementation.

e |f the contents of comparison data 0 to 15 are duplicated and reset conditions are different,
comparison data is prioritized in the following order.

(High)0>1>2>3>4>5>6>7>8>9>10> 11> 12> 13 > 14 > 15 (Low)

Behavior of comparison match flag during incremental count

When the current value matches the comparison data, the comparison match flag behaves
according to the setting of "Addition set pattern" or "Addition reset pattern".
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Lower limit Lowser limit
(Upper limit + 1}

! |

i .

i Comparison Comparisan Companison Compansan Comparison Comparison. Comparison Cormper Wl! Comparizmn

! dmad data 1 data 2 data 3 data 4 data 5 data & data 7 | data 0 Comgerison

I i e 1
Comparison |
match O flag | !
Comparison . ] + [ -
match 1 flag I
Comparisen | 1 : —
matchZ flag - T
Comparison I | L
match 3 flag | :

0 5000 +1,250 +2, 5000 +3, 750 +5000 +6,250; +7 500 +8,750 5007 +1,250

Behavior of comparison match flag during decrementation count

When the current value matches the comparison data, the comparison match flag behaves
according to the setting of "Subtraction set pattern" or "Subtraction reset pattern".

Lower limit Lower limit
|Upper limit I
Comparison Comparison Comparison Comparison Comparison Comparison Cormparison I Comperismn
data 7 data & data § data 4 data 3 data 2 data 1 data 0 Cerneerisan

data |7

Comgarisan maich
0Eag

Comparisan maich
18ag

Comgerisan maich
2§

2 Iz +10,000 i
Comparison maich

idag

T

||
|l
|l
i
|l
1
II
i1
I

+3, 730 +7,500] +6,2500 <5000 <3750 +2500 +1,250 300 +8 750

gl Info. )
e For ring counters, comparison data can be set in an area including the lower and upper limits
where count values are rolled over.

B Parameter settings for band comparison

Parameter setting procedure

1. Click Counter parameter>Counter (Ch0 or Ch1)>Comparison function, change the
"Select comparison function" parameter to "Band comparison”, and execute "Set number of
comparison data".

2. Click Counter parameters>Counter (Ch0 or Ch1)>Comparison functio>Comparison
data and specify upper and lower limits for each comparison data item.

3. Set whether to turn ON or OFF the comparison match flag when the count value exists in
the zone (between the upper and lower limits).

4. Configure these settings for each comparison data item.
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Comparison data 0

-

Upperlimit
| Lowerlimit

" Comparison

l match 0 flag
to
Comparison data 15 Comparison

-

| imi match 15 flag
Upper limit |

e A total of 16 comparison match flags can be set separately for each comparison data item.

e Multiple comparison data items can be set for the same band.

e For details on how to set up parameters, refer to "12.6.2 Setting Parameters with GM
Programmer".

B Setting example for band comparison

Output setting example

Compa | Band comparison value Outout Compariso | Compariso | Compariso | Compariso
rison ttP n match 0 n match 1 n match 2 n match 3
data | Lower limit | Upper limit | S€ting flag flag flag flag

0 +1,250 2,500 Set ON OFF OFF OFF
1 +3,750 +5,000 Set OFF ON OFF ON
2 +3,750 +7,500 Set OFF OFF OFF ON
3 +6,250 +7,500 Set ON ON ON ON
4 +8,750 +500 Set OFF OFF ON OFF

Behavior of comparison match flag during band comparison

Comparison data 4

Comparison
data 0

Comparis
data 3 790N Comparison

Comparison data 2
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Lowver limit 0 Upper limit

| |
< Count value
|

. . I : | |

| Comparison data 0 Comparison data 1 Comparison data 2
| B " * * *
|
|
|

. Comparison data 3 N  Comparison data 4
+ * . +-

Comparison :

match 0 flag | [ |
Comparison I !

match 1 flag | | e
Comparson | ||

match 2 flag f | _
Comparson | o] 20 el 0 ] |
match 3 flag

-4000] -2,000f +2,000] +4,000] <6000

gl Info. )
e For ring counters, comparison data can be set in an area including the lower and upper limits

where count values are rolled over.

B Parameter settings for external output function
e The comparison match 0 flag and comparison match 1 flag can be output externally using
parameter settings.

e The Counter_Configuration parameter window is used to allocate the comparison match 0
flag and comparison match 1 flag to the external output function.

i Info. )
e For details on how to set up parameters, refer to "12.6.2 Setting Parameters with GM
Programmer”.

12.6.8 External Output Function

B Overview of external output function

The comparison match 0 flag and comparison match 1 flag can be output externally using
parameter settings.

Setup procedure

1. From "Device view" in the navigator pane, double-click "Counter_Configuration".

2. Click the "Counter parameter" tab.

3. For each counter, select "External output function "and set up each parameter.
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Counter_Configuration parameter setting example

Categary Selection(T) T 7 parameter Setting (R)

2- ChD Parameter Value

Count function

- Comparison match leading edge reset External output 0 signal setting it ¥

- Comparison match traiing edge reset External output 0 signal ON hold delay 0
Comparison function External cutput 1 signal setting Not output
External output function
Capture funon External output 1 signal ON hold delay 1}

£ Chl

-- Count function
Comparison function
i--External output function
Capture function

B ON hold time (for band comparison only)
When the band comparison function is used, ON hold time can be set as an output signal.

Differences in behavior between settings

ON hold time Timing chart for comparison match flag and external output signal
Comparison an— M
match 0 flag
(inputcontact)  OFF T

0 ______________ - = i mmn - -
ON° N

External L
output 0 signal  OFF
Comparison oN-
match 0 flag _J
(inputcontact) off — —

1to 1,000 ms -._.-D.N? ....... I i
External output | |
0 signal OFF

ON hold time ON hold time ON hold time

B Forced output function

e [f the Ch* external output 0* forced ON / OFF request bit is used, the external output 0 signal
and external output 1 signal can be turned ON or OFF through user programs.

e The forced output function can be used to check wiring and for other purposes.

12.6.9 Capture Function

B Setup procedure

1. From "Device view" in the navigator pane, double-click "Counter_Configuration".
2. Click the "Counter parameter" tab.

3. For each counter, select "Capture function" and set up each parameter.
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gl Info. )
e For details on how to set up parameters, refer to "12.6.2 Setting Parameters with GM

Programmer”.

B Types of capture function

Capture function

e The count value at the point in time when the input signal from an external device changes is
stored in the capture 0 value or capture 1 value register.

Capture ON
enable request
(turned OM by
userprogramy

OFF

Capturetrigger ON
(inputsignal + +
frnm external OFF
device)

0 1234 5678 910 12 14 16 18 20 22 24
Countvalue

Y

|
Capturedvalue HHHOK :l[ g

Sampling capture function
e The count value when the specified sampling time elapses after the input signal from an
external device changes is stored in the capture 0 value and capture 1 value registers.

e The count value equivalent to the sampling time can be monitored by reading the capture
differential value.
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Capturetrigger 1 1 + +
(inputsignal t
from external
device) OFF
ON
Sampling
capture
processing OFF . N . N
153mpling time 153mpling time
0 12{34 567859510 12 14 16 18 20 22 24 26 28 30 32
Countvalue H H
u u o ]
Capture 1 value OO )[ 2 )[ ] [ 18 [ 25
a a ] ]
Capture 0 value 200K ‘\l[ X000t ‘\l[ 2 l 9 l 18
Capturevalue : ;
differential value o I o I ’ I o I 7

B Comparison between capture function and sampling capture function

Available conditions differ between the functions.

Comparison between both functions

Item

Capture function

Sampling capture function

Number of points that can be
used

Max. 2 points

Max. 1 point

used.

The capture function cannot be used when the sampling capture function is

Registers used

Capture 0 value: 1 register (2 words)
Capture 1 value: 1 register (2 words)

These registers can be used
individually.

Capture 0 value: 1 register (2 words)
Capture 1 value: 1 register (2 words)

These registers are used
simultaneously.

Capture differential value: 1 register (2

words)

Enable condition

The capture function is enabled while
the capture enable request bit is ON.

Always enabled

The Counter_Configuration parameter
flags.

window is used to allocate capture

Control 0 signal

Used as a trigger for capture 0 or
capture 1.

Used as a trigger for the sampling
capture function

Capture

flags Control 1 signal

Used as a trigger for capture 0 or
capture 1.

Not use

Validity condition

Activated when either of the following
conditions is met.

At rising edge of control 0 / 1signal
At falling edge of control 0 / 1signal

Activated when either of the following
conditions is met.

Control 0 signal (positive logic)
Control 0 signal (negative logic)
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Item Capture function Sampling capture function

By allocating one of the control
signals to the same capture number,
the capture function can be allocated
as the rising or falling edge of the
signal.

Capture enable request bit (positive
logic)

Clearing the capture * status bit | The capture * status bit is cleared automatically each time I/O refresh occurs.

H One operation

e When the capture enable request bit enables the capture function, capture is executed when
the first capture flag becomes enabled.

e The behaviors differ according to the validity condition (rising edge or falling edge) of the
capture flag to be enabled, as below.

When "rising edge" is specified as the capture trigger condition

O
Capture enable

OFF

Capturetrigger ON — f 1. 1u f
(control signal) OFF

012345678910 12 M 15 18 20 2 M %6 28 0 P

h

Countvalue
i) i
Capture 0 value 0 I i I 27
] ] [—
Capture 0 status ﬂ
OFF

When "falling edge" is specified as the capture trigger condition

O
Capture enable
OFF |

Capturetrigger ON - = ﬂ J J ﬂ J
{control signal) OFF r r r

01235455?89‘10 12 14 16 18 0 2 M F B3 P

Countvalue

Capture 0 value

Capture 0 status ﬂ f
OFF
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When "rising edge" and "falling edge" of the same signal are specified as the
capture trigger conditions

oM
Capture enable

OFF —
Capture trigger N — L J L J L
(control signal) OFF 1 F 1 r 1

012345678910 12 14 16 8 22 M F B 1

Countvalue
o u
Capture 0 value 0 I i X 27
¥ X
Capture 1 value 0 I 3 “:31
Capture differential value 0 X 3 I -3 X_;u 4
ON é ?
Capture 0 status 1t ﬂ
OFF
oM
Capture 1 status 1“ 1“
OFF

gl Info. )
e The sign of the capture differential value changes according to the sequence of the capture
enable request bit and capture flag.

B Continuous operation

e When the capture enable request bit enables the capture function, capture is executed every
time a capture flag becomes enabled.

e The behaviors differ according to the validity condition (rising edge or falling edge) of the
capture flag to be enabled, as below.
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When "rising edge" is specified as the capture trigger condition

O
Capture enable

OFF
Capturetrigger ON f 1L T f T
{control signal) F

Countvalue

: ]
Capture 0 value 0 I i I 15 I 27

GN ——ae H H
Capture 0 status

When "falling edge" is specified as the capture trigger condition

o

Capture enable

OFF | L
GN S

Capture trigger I J J I

{Control signal) OFF [ [

0 12245678010 12 14 165 18 0 2 M % B 1 D

Countvalue

i i
Capture 0 value ] I 3 X 10 1 19

o) J—
Capture 0 status ﬂ ﬂ ﬂ
OFF
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When "rising edge" and "falling edge" of the same signal are specified as the
capture trigger conditions

oM

Capture enable
OFF |
Capture trigger ON ﬂ;]. J TL J f I 1u l
(Control signal) OFF r r .
s 1 e~

0 12345678910 7 ¥ 15 18 D2 M %

Countvalue

Capture 0 value 0 I g I 15 I 27
R R R P4

Capture 1 value 0 I 3 I 10 X 14 £}

Capture differential value 0 I 3 X -3 I 4 I -5 I 4 i_g E
ON e =
Capture 0 status ﬂ ﬂ ﬂ
OFF

GN [— : : ‘ .
Capture 1 status ﬂ ﬂ ﬂ f
OFF

gl Info. )
e The sign of the capture differential value changes according to the sequence of the capture
enable request bit and capture flag.

e For continuous operation, capture 0 value, capture 1 value, and capture differential value are
overwritten each time a capture operation is completed.

B Sampling capture function (one operation)

e When the specified sampling time elapses after the capture flag turns ON or OFF, the count
value is stored in the capture 0 value and capture 1 value registers and the differential value
is stored in the capture differential value register.

e The sampling capture function is always executable when the control 0 signal is allocated to
the sampling capture function.

e The trigger condition that starts sampling capture can be selected from control 0 signal
(positive logic), control 1 signal (negative logic), and capture enable request bit (positive
logic).

e For one operation, the capture 1 status bit is activated. Note that the capture 0 status bit is
not activated.
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Timing chart
Capture trigger QN —
(control signal)
OFF
oM
Sampling capture
processing OFF . 5 . .
t t
0 1234567890 12 4 16 18 20 2 MH B P P
Countvalue
‘4 “u Y Y
Capture 1 value 000 X 2 X ] ( 18 X 25
u ] ] u
Capture 0 value OO0 I 0000 I 2 l 9 l 15
Capture differential value LEEEES W00 ] 7 I 9 ] T
ON :
Capture 1 status ﬂ ﬂ
OFF
':IN .................
Capture 0 status
OFF

B Sampling capture function (continuous operation)

e Each time the specified sampling time elapses after the capture flag turns ON or OFF,
successively, the count value is stored in the capture 0 value and capture 1 value registers
and the differential value is stored in the capture differential value register.

e The sampling capture function is always executable when the control O signal is allocated to
the sampling capture function.

e The trigger condition that starts sampling capture can be selected from control 0 signal
(positive logic), control 0 signal (negative logic), and capture enable request bit (positive
logic).

e For continuous operation, the capture 0 status bit is activated. Note that the capture 1 status
bit is not activated.
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Timing chart
Capturetrigger ON
(control signal)
OFF
Sampling capture ON
processing OFF ————, . e . o
t t t t
0 123456786890 12 4 16 18 20 2 6 8 30 F
Countvalue
) ) ) i )
Capture 1 value W00 ] 2 ] ] { 16 I 23 IEEI
) ) o o o
Capture 0 value W00 X W00 l 3 I q I 16 Eg
Capture differential value W00 l W00 K 7 K 7 l 7 E
GN ..............
Capture 1 status
OFF
O
Capture 0 status 1'~ 1q 1q 11
OFF

B Reading captured data

Areas where captured data is stored
e The latest captured data is stored in the capture 0 value and capture 1 value registers.
e Captured data is stored as signed 32-bit data (-2,147,483,648 to 2,147,483,647).

Sample program

To read and write channel data, variables are mapped to channels in the same way as in
"12.6.5 Operation Ready Request". In this example, variables are mapped to the channel used
for reading captured data for Counter Ch0O (the name of sample POU is created as "Counter3").

Vaniable Mapping  Channel Address Type Unit Description
=% Iny %ID8 I
i %IV 16
*$ Application. Counter.bCh0_OperationReadRequest T o220
% %IN32.1
* %IN32.2
|‘® Application. Counter 3.bCh0_Capture0Status | T I3 4
“ %IX32.5
% %INIZ6
% %IX32.7
% %IN33.0
“ %IX33.1
% %IN33.2
% %IX33.3
% %IX33.4
. %IW17
*p Application.Counter2.dCh0_Countvalue "9 FIEETS
| & application. Counter3.dCh0_Capture0value | ] [E=ItS
“ %ID12
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LD program
1 PROGRAM Counter3
2 VAR
3 // Local wvariables
4 diCaptureValue : DINT; /
5 // Counter I/0 mapping variables
bCh0_Capture0S5tatus : BOOL;
7 diCh0_Capture0Valus : DINT;
g END VAR
1
Capture 0 status 15 ON and read the capture value
bCh0_CaptureldStatus MOVE
11 EN  ENO
diCh0_CapturelOValue — —diCaptureValue
ST program
1 PROGRAM Counter3
rigbles
4 DINT; Capture wvalue read variable
5 fi5C wter I/0 mapping variables
& bCh0_Capture05tatus : BOOL;
7 diCh0_Capture0Value : DINT;
END VAR
-
L /4 Capture 0 status 1 the capture value
2 IF bCh0_Capture0OStatus
3 diCaptureValue := diChO_Capture(Value;
4 END_IF

B Behaviors and read operations of capture * status bits

Basic behaviors

e \When capture is completed, it is reflected in the capture * status bit for each I/O refresh.
e For the capture function, the capture * status bit is reset when the capture enable request bit

turns ON.

WUME-GM1RTXOP-06
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V0 refresh a— 0 refresh o— (Note 1)
3 ¥
Scan time Calculation (Note 2)
GW1
controller
Capture enable
Capture trigger
{control signal)
¥ ¥
0 1234 58678910 12 14 16 18 20 22 24 25 28 30
High- | countvalue
speed
counter - =
function 4 el
for GMA1
controller | Capture 0 value l R l s
(Note 3)
¥
Capture 0 done
internal signal
IO refresh »— VD refresh
1" 'l—.
Scan time Calculstion Calculation
GH1 Capture 0 status
controller
N . h 4 ¥
Write data into R "
calculation memory R
using program

(Note 1)  The capture enable request bit is turned ON by a user program.

(Note 2) Each time a capture flag turns ON, a capture operation is performed asynchronously with user
program execution. The capture completion internal flag used by the system is reset each time an 1/0
refresh is performed.

(Note 3) Capture * status bits are reflected each time an 1/O refresh is performed. Capture * status bits are
used to read capture 0 value, capture 1 value, and capture differential value as arbitrary variables
through user programs. These values are read at the time of relevant calculation processing.
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Processing when capture trigger input occurs frequently

GM1
controller

Scan time

Capture enable

High-
speed
counter
function
for GM1
controller

Capture trigger
{control signal)

Countvalue

Capture 0 value

Capture 0 done
internal signal

G
controller

Scan time

Capture 0 status

Write data into

calculation memaory

using program

(Note 1)
(Note 2)

(Note 3)

VO refresh =
¥

VO refresh o
¥

Calculation

|

[

¥ ¥
0 1234 58728510 12 14 18 18 20 22 24 25 23 30

4

oo | 2

[

-

IO refresh »—

Ty

l—- VO refresh
v

lculation

r

.
C

Calculation

]

The capture enable request bit is turned ON by a user program.

Each time a capture flag turns ON, a capture operation is performed asynchronously with user

(Note 1)

(Note 2)

(Note 3)

program execution. The capture completion internal flag used by the system is reset each time an 1/0
refresh is performed.

Capture * status bits are reflected each time an 1/O refresh is performed. If multiple capture operations
are performed continuously, the capture 0 completion status bit or capture 1 completion status bit will

remain ON.

gl Info. )
e If control signals used as capture triggers are input frequently, the capture 0 completion status

bit or capture 1 completion status bit will remain ON. Take care when reading multiple captured
data items.
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12.6 High-speed Counter Function

12.6.10 Unit Error

Overflow and underflow errors with the counter unit are operation stop errors.

To continue the operating status when an error occurs, change the value of PLC parameter "A
unit error occurred" to "Continue operation".

Procedure |

1. From "Device view" in the navigator pane, double-click the "Device" object.
2. Click the "PLC Parameters" tab in the Device window.
3

Change the value of "A unit error occurred" to "Continue operation”.
|l bevce x| -

Communication Settings

Category Selection(T) E Parameter Setting (R)
E-PLC [ arameter Value
A unit e =

Date and Time and Settings

A unit error occurred Stop operation

Applicatians
= ~FTP server setting

Project management setting
Log

Users and Groups
Access Rights

PLC Setting

PLC Parameter

PLC Shell

Task Deployment

Status

Information
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12.7 Settings of 1/0 Unit

Expansion I/O units are classified into 64-point input, 64-point output, and 32-point I/O units.
This section explains 32-point I/O units as an example.

Setting Parameters with GM Programmer

Devices

~ 7 X||H Slti_32m_320UT x

AR R L TR L TR A N A R AR AT A TR A R L T Y

= m Unit_Configuration =
[@ 10_tonfiguration
m PWM_Canfiguration
@ Counter_Configuration

Slot1_32IN_320UT (AGMIXY64D2
Empty2
Empty3
Empty4
Empty5
Empty6
Empty7
Empty8
Emptys
Empty 10
Empty1l
Empty12
Empty13

~
32IN_320UT parameter

Input Time Constant(I: |Nene ~
32IN_320UT [/O Mapping

atatus To assign a variable to an address, please set itfrom the "If0 mapping” tab.

Information

12.7.1 Parameter Settings

® Parameter

Setting item

Settings Default value Description

Input time constant

None None Input time constant
0.1 ms
0.5ms
1ms

5ms

10 ms
20 ms
70 ms

12.7.2 1/0 Mapping for I/O Unit

Channel Type Description Remarks
Ch0_In WORD Ch0_In
Ch1_In WORD Ch1_In
Ch0_Out WORD Ch0_Out
Ch1_Out WORD Ch1_Out
B Ch*_In

* represents 0 or 1.
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12-61
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Channel Type Description Remarks
Ch*_In00 BOOL Ch*_In00
Ch*_In01 BOOL Ch*_In01
Ch*_In02 BOOL Ch*_In02
Ch*_In03 BOOL Ch*_In03
Ch*_In04 BOOL Ch*_In04
Ch*_In05 BOOL Ch*_In05
Ch*_In06 BOOL Ch*_In06
Ch*_In07 BOOL Ch*_In07
Ch*_In08 BOOL Ch*_In08
Ch*_In09 BOOL Ch*_In09
Ch*_In10 BOOL Ch*_In10
Ch*_In11 BOOL Ch*_In11
Ch*_In12 BOOL Ch*_In12
Ch*_In13 BOOL Ch*_In13
Ch*_In14 BOOL Ch*_In14
Ch*_In15 BOOL Ch*_In15
B Ch*_Out

* represents 0 or 1.

Channel Type Description Remarks
Ch*_Out00 BOOL Ch*_Out00
Ch*_Out01 BOOL Ch*_Out01
Ch*_Out02 BOOL Ch*_Out02
Ch*_Out03 BOOL Ch*_Out03
Ch*_Out04 BOOL Ch*_Out04
Ch*_Out05 BOOL Ch*_Out05
Ch*_Out06 BOOL Ch*_Out06
Ch*_Out07 BOOL Ch*_Out07
Ch*_Out08 BOOL Ch*_Out08
Ch*_Out09 BOOL Ch*_Out09
Ch*_Out10 BOOL Ch*_Out10
Ch*_Out11 BOOL Ch*_Out11
Ch*_Out12 BOOL Ch*_Out12
Ch*_Out13 BOOL Ch*_Out13
Ch*_Out14 BOOL Ch*_Out14
Ch*_Out15 BOOL Ch*_Out15
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13.1 Overview of Communication Function

13.1 Overview of Communication Function

The GM1 controller allows general-purpose communication and various protocols with external
devices via COM and LAN ports.

The following table shows the functions supported by each port.

Port

Supported protocol

Maximum number of connections

COM port

General-purpose communication

MODBUS-RTU(Master/Slave)

1 port

LAN port 1/ port 2

General-purpose communication

Communication with the display
(CodesysV3)

16 connections in total

OPC UA (Server)

2 connections in total

FTP (Server)

3 connections in total

MODBUS-TCP(Master/Slave)

LAN port2

EtherNet/IP(Scanner/Adapter)

port 1 : 16 connections in total
port 2 : 32 connections in total

g1 Info. )

e The IP address of the LAN port and FTP server setting can be changed using the "PLC
Parameters" tab in the Device setting window.

For details, refer to "5.2 Setting up the GM1 Controller" and "13.7.3 List of Setting Items".
e LAN port 2 has a limit on the total number of MODBUS-TCP and EtherNet / IP connections.

13.1.1 Adding Network Communication Devices

Add a communication device object to the device object of a LAN port.
For example, use the following procedure to add "ModbusTCP Slave Device" to LAN port 1.

Procedure |

1. Right-click the "LANPort1" object in the navigator pane and then select "Add Device" from
the context-sensitive menu that is displayed.

L Emptyl4
E  Empty15
[ Lawports '\ Properties...
[ LAMPort2
Add Device...
] Edit Object

Edit 10 mapping

Export mappings to C5V...

Impeort mappings from C5Y...

The "Add Device" dialog box will be displayed.

13-2

WUME-GM1RTXOP-06




13.1 Overview of Communication Function

[ Add Device *

Device:  LANPortl

Name
= m Fieldbuses
= o8 Modbus
+- Wil Modbus TCP Master
+- Wl ModbusTCP Slave Device

Name:

Add Device Gancel

2. Select "ModbusTCP Slave Device".

(@ Add Device X

Device:  LANPortl

Name
=- (i) Fieldbuses
=/ Wi Modbus
*-- Wl Modbus TCP Master
= Wi ModbusTCP Slave Device

Name: IModbusTCP_Slave_Dewue I
T Add Device Cancel

Any device name can be assigned.
3. Click the [Add Device] button.
The selected "ModbusTCP_Slave_Device" object will be added to the navigator pane.

= [ Laneort1
7 ModbusTCP_Slave_Device |

For details on how to set up Modbus TCP, refer to "13.3 MODBUS".

13.1.2 Adding Serial Communication Devices

Procedure |

1. Right-click the "Device" object in the navigator pane and then select "Add Device" from the
context-sensitive menu that is displayed.
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Devices

>~ 0 X

=5 Lintitledt

= ‘

=} pevice (aemicsrx1sT) |
= @ﬂ Program_Configuration
=-1C} Application

Properties...

Add Object

@ o

Add Device...

ﬁﬂ Library Manager

]

1

Edit Object

The "Add Device" dialog box will be displayed.

[ Add Device

Device:  Device

MName
= m Fieldbuses
= - K Modbus
='Wl Modbus Serial Port
[ modbus com

Name:

Add Device Gancel

2. Select "Modbus COM".

[ Add Device

Device:  Device

Name
= m Fieldbuses
= - ¥l Modbus
= Wil Modbus Serial Port

[ Todbus com |

Name: |Modbus_COM

Add Device Gancel

3. Click the [Add Device] button.

The selected "Modbus_COM" object will be added to the navigator pane.

[ aneort1
[ Lanport2

| [ |Modbus_com

4. Right-click the "Modbus_COM" object and then select "Add Device" from the context-

sensitive menu that is displayed.
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L Emptyls |
[ LanPort1 % cut
[ Lanport2
= By Ce
|2 Modbus_com | B2 Copy
Paste
¥ Delete

Properties...

Add Device...

] Edit Object

The "Add Device" dialog box will be displayed.

m Add Device

Device: Modbus_COM

Name
= m Fieldbuses
= o8 Modbus
+-- Wil Modbus Serial Device
+- Wil Modbus Serial Master

Name:

Gancel

Add Device

5. Select "Modbus_Serial_Device".

m Add Device

Device: Modbus_COM

Name
=[] Fieldbuses
= Mt Modbus
=il Modbus Serial Device

[hroous sens pevee ]

+-- W0 Modbus Serial Master

Name: |Modbus_Serial_Device

Add Device Cancel

6. Click the [Add Device] button.

The selected "Modbus_Serial_Device" object will be added to the navigator pane.

= ({J Modbus_COM

(1) |Modbus _serial_Device

For details on how to set up, refer to "13.3 MODBUS".
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13.2 General-purpose Communication

13.2.1 General-purpose Communication (Ethernet)

This section explains how to use the CAA_NetBaseServices library, in the following order.
1. Library_Manager

2. TCP CLIENT processing example

3. TCP SERVER processing example

4. UDP processing example

Double-click Library_Manager in the navigator pane.

Devices * @ X

=[] Device (AGM1CSRX15T) - A
= @ﬂ Program_Configuration

=4} Application
@ cn
EE—
MC_PRG {PRG)
= @ Task Configuration

The Library_Manager setting window will be displayed.
B Library_Manager
Check that the following CAA_NetBaseServices library is registered in Library_Manager.

ffi) Library Manager X
Add Library 3¢ Delete Library | =5 Properties 73 Details = 5] Placeholders m Library Repository '@'Icon legend...

Mamespace Effective version

B TCP CLIENT processing<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>