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Before using the robot, always carefully read the
precautions below and the separate "Safety Manual" and
take all necessary safety measures.

\
& Safety Precautions

/

A. These show precautions based on Labor Health and Safety Regulations (Articles 36, 104, 150,

151).

&Caution
&Caution

&Warning

&Caution
&Danger

&Caution

&Caution
&Caution

For the sake of safety, teaching work should only be performed by workers who have
received special education.

(The same is true for any maintenance work done with the power source not cut off.)
—Implementation of safety education

For teaching work, prepare work regulations concerning robot operation methods
and procedures, measures for when there is an abnormality and when restarting, etc.
Perform teaching work according to these regulations.

(The same is true for any maintenance work done with the power source not cut off.)
—Prepare work regulations.

For teaching work, set up a device that can stop operation immediately.
(The same is true for any maintenance work done with the power source not cut off.)
—Emergency stop switch setting

During teaching work, label the start switch etc. to indicate that teaching work is
underway.

(The same is true for any maintenance work done with the power source not cut off.)
—Display that teaching work is underway

During operation, set up a fence or barrier to prevent contact between workers and
the robot.
— Setting up a safety fence

Determine a uniform signal to relevant staff for the start of operation and use that
signal.
— Signal for the start of operation

For maintenance work, in principle, cut off the power and label the start switch etc. to
indicate that maintenance work is underway.
—Display that maintenance work is underway

Before starting work, check the robot, emergency stop switches, related devices, etc.
and make sure there are no abnormalities.
— Check before the start of work



B. This shows precaution points given in the separate "Safety Manual".
For details, please read the text of the "Safety Manual".

&Caution

&Caution
&Caution

&Caution

&Caution
&Caution

&Warning

&Warning

&Caution

&Warning

&Caution
&Caution

&Caution

Use the robot in an environment that is within the range of its specifications. Failure
to do this can cause a drop in reliability and breakdown.
(Temperature, humidity, atmosphere, noise, etc.)

When transporting the robot, put it into its specified transport posture.
Failure to do this can cause a drop in reliability and breakdown.

Install the robot on a solid platform.
If the robot is in an unstable posture, this can cause positional deviation and
vibration.

As much as possible, wire cables away from noise sources.
If cables are brought too close to noise sources, this can cause positional deviation
and malfunction.

Do not apply excess force to a connector or bend a cable excessively.
Doing so can cause a contact defect or cut line.

Set work masses, including hands, so that they do not excess rated load or permitted
torque.
Exceeding either of these can cause an alarm or breakdown.

Install hands and tools and hold work securely.
Failure to do this can cause objects to fly loose during operation and cause personnel
injury or damage.

Ground the robot and controller reliably.
Failure to do this can cause malfunction due to noise or in an extreme case, electrical
shock.

Display the operating state while the robot is operating.
Lack of such a display can result in someone coming too close to the robot by mistake
or mistaken operation.

Always secure the priority right for control of the robot before doing any teaching work
within the robot's operating range. Failure to do this can allow the robot to start upon
instruction from the outside and cause personnel injury or damage.

Make the jog speed as slow as possible and do not take your eyes off the robot.
Failure to do this may cause a collision between a work piece and peripheral devices.

After completing program editing but before starting automatic operation, always
check operations with step operation. Failure to do this may cause a collision with a
peripheral device due to a programming mistake or the like.

Set up the safety fence in such a way that, while the equipment is running on
automatic, either the safety fence door is locked or if anyone tries to open the door,
the robot is stopped. Failure to take these protective measures can cause an accident
resulting in injury.



&Caution

&Warning

&Caution

&Caution

&Caution

Never on your own judgment make an alterations or use maintenance parts other than
those designated. Doing so can cause breakdown and problems.

When moving the robot arm from the outside, never stick a hand or finger into an
opening. Depending on the posture, the hand or finger could get caught in the
equipment.

Do not switch the robot Off or make an emergency stop of the robot by switching Off
the robot controller's main power supply.

If the robot controller's main power supply is switched Off during automatic operation,
this can reduce the robot's precision. It could also cause the arm to fall or allow inertia
to result in collisions with peripheral device or the like.

When rewriting a program, parameters, or other internal information within the robot's
controller, do not switch Off the robot controller's main power supply.

If the robot controller's main power supply is switched Off during automatic operation
or while a program or parameter is being rewritten, there is a danger of the internal
information in the robot controller being destroyed.

For using RH-5AH/10AH/15AH series or RH-6SH/12SH/18SH series.

While pressing the brake releasing switch on the robot arm, beware of the arm which
may drop with its own weight.

Dropping of the hand could lead to a collision with the peripheral equipment or catch
the hands or fingers.
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PREFACE

Thank you for purchasing this MELFA Mitsubishi Electric industrial robot.
This document is the user's manual for the MELSOFT "RT ToolBox2" and "RT ToolBox2 mini".

This document will help you to use the functions of this software to the maximum over a wide range of
stages, from initial robot start to program writing, editing, and management.
In order to operate the robot safely, carefully read this document and the safety manual that comes with the
robot main unit before operating the robot. Also, store this manual carefully so that you can take it out and
read it whenever needed.

T . [ his d
This document is for the MELSOFT "RT ToolBox2" and "RT ToolBox2 mini" Ver. 1.1 and supports the
following robot controllers.
= CRn-500 series controllers
- CRNnQ-700 series controllers
- CRnD-700 series controllers
In some locations, this document writes about the "CRn-700 series".

Target readers for this document

This document assumes that the reader understands basic Microsoft Windows operation methods and the
robot controller.

Those who have not mastered basic computer operation methods should read the user's manual for their
computer.

& This indicates an item for which incorrect handling could present imminent danger
Dan ger of death or injury.

& . This indicates an item for which incorrect handling could present a danger of
Warning death orinjury.

& . This indicates an item for which incorrect handling could present a danger of
Caution impairment. It could also present a danger of just physical damage.

This document uses the following general terms and abbreviations

General Contents
Term/Abbreviation
RT ToolBox2 General name for the RT ToolBox2 and RT ToolBox2 mini

To distinguish them in explanations, these two are called the "standard
edition" and "mini edition".

Universal model QCPU General term for Mitsubishi PLC CPU modules of QO02UCPU,
QO03UDCPU, Q04UDHCPU and Q0O6UDHCPU.

GX Developer Abbreviation of SW D5C-GPPW-E(-EV) / SW DS5F-GPPW-E type of
Mitsubishi PLC programming software package.

The Microsoft® Windows® operating system is a registered trademark of the Microsoft Corp. of the United States in the United States
and other countries.
Adobe® and Acrobat® are registered trademarks of Adobe Systems Incorporated.

The system names, product names, etc. in this manual are generally trademarks and registered trademarks of their respective
companies. In the main text, the ©, ®, and ™ marks are omitted.

Transfer of all or part of the contents of this document without permission is prohibited.

The contents of this document are subject to change without notice.

Every effort has been made to ensure the accuracy of the contents of this document, but if you should notice any unclear point, mistake,
or omission, please notify Mitsubishi Electric.

Copyright(C)2008 MITSUBISHI ELECTRIC CORPORATION
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1. Usage

This explains precautions you need to know before using this software.

1.1. How to Use this Document

The manual is in the CR-ROM as the Adobe PDF file.
D:/Doc/BFP-A8618.pdf  (Example for the CD-ROM drive is “D:".)

For reading the manual, Adobe Acrobat Reader Ver.5.0 or more is required.
If Adobe Acrobat Reader isn’t installed, please download from following Adobe Systems Incorporated URL (As
of December, 2007)

URL: http://www.adobe.com/

1.2. Checking the Product

1.2.1. Checking the package

Please check if all items shown below are included in the package.
- CD-ROM "RT ToolBox2"
- Setup Guide
- END-USER SOFTWARE LICENSE AGREEMENT
- License Certification
(Please make sure Product ID is printed on it.)
* Please contact the branch office or the agency if there is some shortage in the package.

1.2.2. Checking the CD-ROM contents
The CD-Rom has the following configuration.
IK

— g‘!setupexe
: The files for installagion of this software

—‘:l Doc +eee::- This manual (pdf)

—r__| MisC «eneans User Registation Application Form (fax, postcard) is stored

—D Utility =====-- The folder for setup of the communication middleware "MelfaRXM.ocx"

1.2.3. About the "MelfaRXM.ocx" communications middleware

MelfaRXM.ocx is the ActiveX control that communicates to robot-controller. You can create the Windows
Application of "MELFA ROBOT" by using this control.

You can use "MelfaRXM.ocx" in only standard version of this software.

For information on how to set up "MelfaRXM.ocx", refer to "14 MelfaRXM.ocx Communications
Middleware Setup".

In case of using only the function of “RT ToolBox2”, you don't need to install this software.




1.3

This explains what the customer needs to prepare in order to use this software

1.3.

: Items to be prepared by the customer

1. Computer system

Use a computer that meets the specifications given in: "1.4 Operating Environment".

1.3.

2. Computer cable

Prepare the cable for connecting the controller and the computer. The cable required depends on the
connection specifications and controller used, as shown below.
For the RS-232 cable refer to the "Standard Specifications" for your robot.

Table 1-1 CRnD-700 Series, CRn-500 Series Communication Cables

Method Description Model name Manufacturer
USB USB A type, USB mini B type - -
Ethernet 10BASE-T, 100BASE-TX - -

CRND-700 | 55 535¢cBLO3M Mitsubishi Electric
series
Rs-2az | Foreontroller frontpanel | o o | RS ATROBL o
X : . Mitsubishi Electric
series (for expansion serial
interface (option))
For expansion option box (CR1-EB3) RS-AT-RCBL Mitsubishi Electric
Table 1-2 CRnQ-700 Series Communication Cables
Cables confirmed by Mitsubishi Electric to operate
Method Description properly
Model name Manufacturer
ZUM-430 Loas Co.
USB-M53 Elecom Co.
usB USB A type to mini B type GT09-C20USB-5P Mitsubishi Electric System
Service
MR-J3USBCBL3M Mitsubishi Electric
Ethernet 10BASE-T, 100BASE-TX
For connecting by personal computer -
Rs232 |PLCCPU QC30R2 Mitsubishi Electric

(when Personal computer connector is
D-sub, 9-pin)




1.4. Operating Environment

This explains the operating environment.

1.4.1. Connectable robot controllers

This software can be connected with the robot controllers shown below

Table 1-3 Connectable Robot Controllers and Communications Types

Robot controller

Communications (*1)

Remark

CrnD-700 _series .

USB (*2)
Ethernet (TCP/IP)
RS-232
USB (*2)
CRnQ Ethernet The PLC Ethernet interface module is

communications | (TCP/IP)

required.

RS-232

CRnN-500 series

-
[ TR =

«

—

'

Ethernet (TCP/IP)

The robot controller must have the
"Ethernet interface" option.

RS-232

(*1) The computer must have each ports for communications.

(*2) When using USB connection, 1 computer can connect to only 1 robot controller.

This software can be connected to a maximum of 32 controllers at the same time. These controllers may be

different models.




1.4.2.

Computer system

This software operates on PC/AT compatible computers that meet the following specifications.

Item Recommended environment
CPU Pentium I 1 GHz or higher
Main memory 512 MB min.
Hard disk Available capacity 300 MB min.
Display XGA (1024x768) or higher
Optical device CD-ROM drive
Keyboard PC/AT compatible keyboard

Pointing device

Must operate on Windows

Communications
functions
Communications port

- USB2.0
(Caution: This cannot be used for connection with the CRn-500 series
controller.)

- LAN: 100Base-TX/10Base-T

- RS8-232 communications port that operates on Windows (Minimum
9600bps: 1 port)

Must have one of the above interfaces

OSs for which
operation is warranted

Windows 2000 Professional
Windows XP Professional (*1)
Windows XP Home Edition (*1)
Windows Vista Ultimate (*1)
Windows Vista Business (*1)
Windows Vista Home Premium (*1)
Windows Vista Home Basic (*1)
English versions for each edition

*1: Only supports 32-bit versions




1.5. Installation, Uninstallation

This section explains the method for installing the software and the method for uninstalling it.

& Caution

Uninstall the old version before installing the new one.

If an old version of "RT ToolBox2" is installed, uninstall the old version of "RT ToolBox2", then install
the new version of "RT ToolBox2".

1.5.1. Installation

& Caution

When installing, log in as a user with administrator authority.

When installing, log in as a user with administrator authority. The system will not let you install if you
log in as a user who does not have administrator authority.

Install this software with the procedure below.

(1) When you insert this product into the computer's CD-ROM drive, the setup screen is displayed
automatically.

(2) If the setup screen is not displayed when you insert this product into the computer's CD-ROM drive,
display the setup screen with the following method.
- For any OS other than Windows Vista
- In Windows Vista, when using the [Start] menu with the classic display
1) Select [Start] button -> [Run].
2) Check the CD-ROM drive name, then input "drive name":\Setup.exe.
(If the CD-ROM drive is "D:", input "D:\Setup.exe".)

- In Windows Vista, when not using the [Start] menu with the classic display
1) Click [Start] button -> [All Programs] -> [Accessories], then select [Run].
2) Check the CD-ROM drive name, then input "drive name™:\Setup.exe.

(If the CD-ROM drive is "D:", input "D:\Setup.exe".)

Run EE

= Type the name of a program, folder, document, ar
Internet resource, and Windows will open it For wou.

Open: | DnSetup.exe v

[ OF ][ Cancel ][ Browse... ]

Figure 1-1 Specify the File Name and Execute

With Windows Vista, when using the classic display, when not using the [Start] menu with the classic
display, you can use the [Start] menu Search box instead of executing the [Run] command.




[ Start l

'

l

(a) Set the CD-ROM in PC's CD-ROM drive.

'

(b) Open "Setup.exe" in CD-ROM.
(when it is not started automatically)

'

| (c) Starting installation Wizard

f) Input Product ID
Input ProductID 3]
Please enter the product ID of the product.

Flease input in zingle byte English
characters.

| (d) License Agreement —
| (e) Input "Customer Information" !
l (g) Choose Destination Location
(h) Installation Wizard Complete
(i) Start the program, and confirm whether
the product was installed correctly
[ Finish I

* Product ID is printed on the Certificate of License permission
* After the installation is completed, the computer should be likely to be rebooted.
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~ & Caution ~N

About the confirmation and warning message displayed during
installation

During installation on Windows XP or Windows Vista, the following confirmation and warning messages are
displayed, but select to continue installation. If you select not to install, please execute the installation again.

(1) Installation confirmation message for USB driver software (for Windows XP)

Software Installation

L E The software pou are instaling has not pazzed Windows Logo
L] tesling to verify its compatibility with ‘Windows =P. [Tell me why
this testing is important.]

Continuing your i ion of this may impair
destabili .

or the comect of your system

either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the software vendor for software that has
passed Windows Logo testing.

Continue Arpway || | STOP Installation |

(2) Installation confirmation message for USB driver software (for Windows Vista)
7] Windows Security @‘

Would you like to install this device software?

~ . Mame: Jungo Jungo
&' Publisher: Junge LTD

| Always trust software from "Junge LTD".

'j;‘ You should enly install driver software from publishers you trust. How canl
decide which device software is safe to install?

b

(3) Installation warning message for USB driver software (for Windows Vista)
] il Windows Security ﬁw

® Windows can't verify the publisher of this driver software

% Don'tinstall this driver software
ou should check your manufacturer's website for updated driver software
foryour device.

 Install this driver software anyway
Only install driver software obtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal

information. )
(v See details
<Remark>
k We have confirmed operation at our company. No problem occurs after installation. j
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15.2. Uninstall

Uninstall with the following method.

- For any OS other than Windows Vista
Execute [Start] — [Control Panel] [Program Add and Delete].

- Windows Vista
Open [Start] — [Control Panel].

| When not using the classic display |
With [Control Panel] [Program], execute [Uninstall Program].

| For classic display |
With [Control Panel] [Program Functions], select the
application name, then execute the uninstallation.

=

[ Start uninstallation. ]

A 4

From [Start] — [Control Panel], display the
control panel and select "Add/Remove
Programs".

A 4

Select the product to delete, then click the
"Change or Remove Programs".

A 4

[ Completion I

1 Add or Remove Programs E@@

Sort by | Name v

~
Size  2.15MB

Size  3.08MB

[555 Microsoft Windows Journal Viewsr
@ 15 RT Tookox Engish

o 115! RT ToolBox2 English

Access and
Defalts

To change this program or remove it amputer, click Change/R
5! 5i5 Audio Driver
i@ Trend Micro OfficeSean Client

15 windows Installer 3.1 (KBB33603)
5! windows %P Service Pack 2

@ Currently installed programs: [ showupdates
Change or
Remave 153 HighMAT Extension to Microsoft Windows 2P €D Writing Wizard
Programs
2T 1 B) mmation Disk Manager T Service
#8 Microsoft .NET Framework 1,1
¥
15 Microsoft .NET Framewark 1,1 Hotfix (KES86903)
Add New
Programs # Microsoft .WET Framework 1.1 Japanese Language Pack
18! Microsoft ebedded visual C++
[7] Microsaft visual G+ 6.0 Standar RT ToolBox2 English
AddjR |
ddRenove | ) Microsoft Windows CE Platform M
Components

Size  60,48ME
Size 124.00MB
Size  88.70MB
Size 3.62MB

Size 23.50MB

Change/Remove

Size  0,02MB

Size 98.73MB

Table 1-2 Uninstalling Applications (WindowsXP)
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1.5.3. USB driver (CRnD-700 series robot controller) installation

Connecting the CRnD-700 series robot controller with USB requires installation of the robot USB driver.
Install with the following procedure.

— & Caution R

If the USB driver cannot be installed, check the following
setting.

<When Windows 2000 is used>

If you have selected "Block-Prevent installation of unsigned files" after [Control Panel] - [System] -
[Hardware] - [Driver Signing], the USB driver may not be installed.

Choose "Ignore-Install all files, regardless of file signature” or "Warn-Display a message before
installing an unsigned file" for [Driver Signing], and install the USB driver.

<When Windows XP is used>

If you have selected "Block-Never install unsigned driver software" after [Control Panel] - [System] -
[Hardware] - [Driver Signing], the USB driver may not be installed.

Choose "Ignore-Install the software anyway and don't ask for my approval" or "Warn-Prompt me each
time to choose an action" for [Driver Signing], and install the USB driver.

1.5.3.1. When using Windows 2000

When you connect the CRnD-700 robot controller and the computer with a USB cable, installation starts
and completes automatically.

1.5.3.2. When Using Windows XP

Below is the installation procedure for the USB driver using Windows XP (Professional).

Hardware Update Wizard 1) When you connect the computer and
Welcome to the Hardware Update CRND-700 series robot controller W|_th
Wizard a USB cable, the screen on the left is
. . _ displayed. Select "Install the software
iz wizard helps you install oftware for

automatically (Recommended)", then
click the [Next] button. Installation of
the USB driver starts.

CRnD Robot controller

Z‘\:') If your hardware came with an installation CD
~4&~ or floppy disk, insert it now.

‘what do pou want the wizard to da?

(®) Install the software automatically [Recommended)
() Ingtall from a list or specific location [Advanced)

Click Mest bo continue.
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Handware Update Wizard

Completing the Hardware Update
Wizard
The wizard haz finished installing the software for:

CRnD Robot contraller

Click, Finish to close the wizard,

1
(Completed)

1.5.3.3. When using Windows Vista

2) When the screen on the left is
displayed, the installation is complete.
Click the [Finish] button to end the
installation.

When you connect the CRnD-700 robot controller and the computer with a USB cable, installation starts

and completes automatically.
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1.5.4. CRnQ communications USB driver installation

Connecting the CRnQ-700 series robot controller with USB requires installation of the robot USB driver.

Install with the following procedure.

—~ & Caution

setting.

<When Windows 2000 is used>

<When Windows XP is used>

If the USB driver cannot be installed, check the following

If you have selected "Block-Prevent installation of unsigned files" after [Control Panel] - [System] -
[Hardware] - [Driver Signing], the USB driver may not be installed.

Choose "Ignore-Install all files, regardless of file signature" or "Warn-Display a message before
installing an unsigned file" for [Driver Signing], and install the USB driver.

If you have selected "Block-Never install unsigned driver software" after [Control Panel] - [System] -
[Hardware] - [Driver Signing], the USB driver may not be installed.

Choose "Ignore-Install the software anyway and don't ask for my approval" or "Warn-Prompt me each
time to choose an action" for [Driver Signing], and install the USB driver.

\

1.5.4.1. When using Windows 2000

The following indicates the procedure for installing the USB driver when using Windows 2000.

Found New Hardware Wizard

Welcome to the Found New
. Hardware Wizard
This wizard hglps pou install a device driver far a

hardware device.

To continue, click Mest.

Cancel

¢ Back

Found New Hardware Wizard

Install Hardware Device Drivers N
A device driver iz a software program that enables a hardware device to work with

an operating system,

Thiz wizard will camplete the installation far this device:

@ UUSE Device

A device driver is a software program that makes a hardware device wark. Windows
needs driver files for your new device. To locate diver files and complete the
inztallation click MNext.

‘what do pou want the wizard to do?

¢+ {5earch for a suitable diiver for my device [recommended}

" Display a list of the know drivers for this device so that | can choose a specific
driver

¢ Back I Mewt > I Cancel

1) The screen shown on the left appears
when you connect the personal
computer and Universal model QCPU
by the USB cabile.

Click the [Next] button.

2) Choose "Search for a suitable driver
for my device [recommended]" and
click the [Next] button.
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Found New Hardware Wizard

Locate Driver Files S
Where do you want Windows to zearch for driver files?

Search far driver files far the following hardware device:

@ LSE Device

The wizard s2arches for suitable drivers in its driver database on pour computer and in
any of the following optional search locations that you specify

To start the search, click Mest. If you are searching on a floppy disk or CD-ROM drive,
inzert the floppy disk or CD betore clicking Mext

Optional search locations:

™ Floppy disk drives

[~ CD-ROM drives
v i

indows Lpdate

< Back I Mewt > I Cancel |

Found New Hardware Wizard x|

Insert the manutacturer's installation disk inta the drive oK
selected, and then click OK.
Cancel

LCopy manufacturer's files from:

IE'\M elzechE asySockethUSEDrivers

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

_\> MITSUBISHI Easysacket Driver

Windows has finizhed instaling the software for this device.

To close this wizard, click Finish.

£ Back Caticel

1
(Completed)

3) Check "Specify a location" and click
the [Next] button.

4) As the left screen appears, set the

“C:\Melsec\EasySocket\USBDrivers”
and click the [Next] button.
If volume MELSOFT products have
been installed, browse the installation
destination “EasySocket\USBDrivers”
of the first product.

5) The screen on the left appears to
indicate completion of installation.
Click the [Finish] button to terminate
installation.
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1.5.4.2. When using Windows XP

The following indicates the procedure for installing the USB driver when using Windows XP

(Professional).
Found New Hardware Wizand

Welcome to the Found New
Hardware Wizard
‘windows will search for current and updated software by

looking on your computer, on the hardware installation CD, or on
the Windows Update ‘Web site [with vour permission).

Bead our privacy policy

Can 'Windows connect to Windows Update ta search for
software?

0 Yes, this time only

@ ez now and every time | connect a device
' Mo, not this time

Click Mext to continue.

Found New Hardware Wizard

Thiz wizard helps you install software for.

MITSUBISHI Easysacket Driver

\) If your hardware came with an installation CD
&2 or Hoppy disk, insert it now.

‘What do you want the wizard to do?

7 |nstall the software automatically [Aecommended)

& nstall from a fis! or specific location [Advanced}

Click Mext to continue.

Hardware Update Wizard

Please choose your search and installation options. .

(=) Gearch for the best diver in these locations.

Use the check boxes below ta limit or expand the default zearch, which includes local
paths and removable media. The best driver found will be installed.

[[] 5earch removable media [floppy, CO-ROM...)
Include this location in the search:

C:\MelzechEasySocket\USEDrivers

v Browse

() Don't seaich. | wil choose the driver to instal.

Chaoose this option to select the device driver fram a list. “indows does not quarantee that
the driver you chooze will be the best match for vour hardware.

[ < Back ” Next > ][ Cancel

!

1) The screen shown on the left appears

when you connect the personal
computer and Universal model QCPU
by the USB cable.

Choose "Yes, now and every time |
connect a device" and click the [Next]
button.

2) As the screen on the left appears,

choose "Install from a list or specific
location [Advanced]" and click the
[Next] button.

3) As the screen on the left appears,

choose "Search for the best driver in
these locations".

Check "Include this location in the
search" and set the
“C:\Melsec\EasySocket\USBDrivers”.
After setting, click the [Next] button.

If volume MELSOFT products have
been installed, browse the installation
destination "EasySocket\USBDrivers"
of the first product.
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Hardware Installation

L The saftware pou are installing for this hardware:
LY
MITSUBISHI Easysocket Driver

has not passed Windows Logo testing to verify its compatibility

with ‘Windows XP. [Tel me why this testing iz important. |

Continuing your i llation of this soft may impair
or destabilize the correct operation of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and

the h vendor for sof that has
passed Windows Logo lesting.

[ Continue Anyway ] [ STOP Installation

!

Hardware Update Wizand

Completing the Hardware Update
Wizard

The wizard has finished installing the software for:

% MITSUBISHI Easysocket Diiver

Click. Finish to cloze the wizard,

1
(Completed)

1.5.4.3. When using Windows Vista

4) As the screen on the left appears,
click the [Continue Anyway] button to
continue the installation of the USB
driver.

(No problem will occur after
installation of the USB driver.)

5) The screen on the left appears to
indicate completion of installation.
Click the [Finish] button to terminate
installation.

The following indicates the procedure for installing the USB driver when using Windows Vista (Business).

Windows needs to install driver software for your Unknown
Device

& Locate and install driver software (recommended)
Windows will guide you through the process of installing driver software
for your device,

<+ Ask me again later
Windows will ask again the next time you plug in your device or log on.

& Don't show this message again for this device
Your device will not function until you install driver software.

Cancel

1) The screen shown on the left appears
when you connect the personal
computer and Universal model QCPU
by the USB cable.

Select "Locate and install driver
software (recommended)" and wait for
the search to end.
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2) The screen on the left is displayed, so
select "Browse my computer for driver
software (advanced)".

Windows couldn't find driver software for your device

% Check for a solution
Windows will check to see if there are steps you can take to get your device
working.

+ Browse my computer for driver software (advanced)
Locate and install driver software manually.

I Cancel

3) The screen on the left is displayed,

so select
“C:\Melsec\EasySocket\USBDrivers”.
Browse for driver software on your computer Aﬁ:er making the Setting, click the
Search for driver software in this location: [NeXt] bUttOﬂ .
< [ s When multiple MELSOFT products
@lInclude subfolders are installed, set the default product
installation folder
“EasySocket\USBdrivers”.

|

"% Windows Security o e 4) The screen on the left is displayed, so
. " . .
X/ Windows can't verify the publisher of this driver software select "InSta” this  driver software
anyway".

< Don'tinstall this driver software
You should check your manufacturer's website for updated driver software
for your device,

< Install this driver software anyway

Only install driver sof btained from your ifacturer's website or
disc. Unsigned software from other sources may harm your computer or steal
information.

|j‘\_;’,'| See details

5) The screen on the left is displayed.
Click the "Close" button. This
completes the installation.

The software for this device has been successfully installed

Windows has finished installing the driver software for this device:

MITSUBISHI Easysocket Driver

l
(Completed)
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1.5.5. CRnQ Communications USB driver for GOT transparent installation

Connecting the CRnQ-700 series robot controller with USB via GOT transparent mode requires installation of
the USB driver for the GOT transparent. Install with the following procedure.

This function is available from RT ToolBox2 Ver.1.1 or later.

—~ & Caution

setting.

<When Windows 2000 is used>

<When Windows XP is used>

If the USB driver cannot be installed, check the following

If you have selected "Block-Prevent installation of unsigned files" after [Control Panel] - [System] -
[Hardware] - [Driver Signing], the USB driver may not be installed.

Choose "Ignore-Install all files, regardless of file signature” or "Warn-Display a message before
installing an unsigned file" for [Driver Signing], and install the USB driver.

If you have selected "Block-Never install unsigned driver software" after [Control Panel] - [System] -
[Hardware] - [Driver Signing], the USB driver may not be installed.

Choose "Ignore-Install the software anyway and don't ask for my approval" or "Warn-Prompt me each
time to choose an action" for [Driver Signing], and install the USB driver.

.

1.5.5.1. When using Windows 2000

When you connect the GOT and the computer by the USB cable, installation starts and completes

automatically.

1.5.5.2. When using Windows XP

The following indicates the procedure for installing the USB driver when using Windows (Professional)
Found New Hardware Wizand

Welcome to the Found New
Hardware ‘Wizard
“Windows will zearch for current and updated software by

looking on pour computer, on the hardware installation CD. ar on
the Windows Update ‘Web site [with vour permission].

Biead our privacy policy

Can Windows connect to Windows Update to search for
software?

7 Yes, this time only

& Nes now and every time | connect a device:
£ Mo, not this time

Click Mest to continug.

1) The screen shown on the left appears
when you connect the personal
computer and GOT by the USB cable.
Choose "Yes, now and every time |
connect a device" and click the [Next]
button.
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Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helps you install software for:

MITSUBISHI GOTI000 USE Controller

\J If your hardware came with an installation CD
2 or floppy disk, insert it now.

Wihat do you want the wizard to do?

@ install the software automatically [Fecommended)
() Install from a list or gpecific location [Advanced]

Click Next to continue.

Hardware [nstallation

L The software you are installing for this hardware:
LI
MITSUBISHI GOT1000 USE Controller

haz not pagsed Windows Logo testing to verify its compatibility

with ‘Windows =P. [Tell me why this testing iz important.]

Continuing your i ion of this may impair
or destabilize the correct operation of your spstem
either immediately or in the future. Miciozoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

LConlinue Anpway ] | STOF Installation |

Found New Hardware Wizard

Completing the Found New
Hardware Wizard
The wizard has finished installing the saftware for:

? MITSUBISHI GOT1000 USE Cortroller

Click Finish to close the wizard.

!
(Completed)

2) As the screen on the left appears,
select "Install the software
automatically (Recommended)”, then
click the [Next] button.

3) As the screen on the left appears,
click the [Continue Anyway] button to
continue the installation of the USB
driver.

(No problem will occur after
installation of the USB driver.)

4) The screen on the left appears to
indicate completion of installation.
Click the [Finish] button to terminate
installation.

1.5.5.3. When using Windows Vista

When you connect the GOT and the computer by the USB cable, installation starts and completes
automatically.
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1.6. When Starting at the Same Time as Another Product

When starting this software and another one of our products at the same time, follow the following precaution.
Correct communications and screen display are sometimes not possible.

Table 1-4 Precautions for Starting at the Same Time with Another Product

Product name

Explanation

Precaution

RT ToolBox Older version of this Can not be used at the same time as

computer support software software this software

MELFA-Works 3D robot simulator an not be used at the same time as
this software

MELFA-Vision Network vision sensor Start this software first.

software

E/EN series computer support
software for Windows

E/EN series software

Can not be used at the same time as
this software

P/P-2

R-250R/R-300R series
software

Can be used at the same time as this
software
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2. RT ToolBox2 Usage

This explains the usage of this software simply.

2.1. Starting RT ToolBox2

When you install this software, a shortcut is prepared on the desktop. Start RT ToolBox2 by double clicking
this short cut.

From [Start] button -> [All Programs] -> [MELSOFT Applications], select [RT ToolBox2] and start it.

‘& RT ToolBox2

WorkSpace  Miew  Online  Window  Help
H iRl BE
EZE MERRR=ZST @8NS 2|
| < u|@[m(m]

‘Waorkspace

Ready | l_lm A
Figure 2-2 RT ToolBox2 Initial Screen

When you start RT ToolBox2, "Communications Server 2" is started up as an icon.
This Communications Server 2 has functions for connecting with a robot controller or during a simulation, a
virtual controller. Do not close Communications Server 2.

JI H stant _. @ ? RT Tool ormunicatio. . .

Figure 2-3 Communication Server 2
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2.2. Explanation of RT ToolBox2 Screens

The composition of the main RT ToolBox2 screen is as follows.

(1) Title bar

& RT ToolBox2 - Factory Line#] ©nline)

WorkSpace  Miew  Online  Monitor  Window  Help
28 i ? [ (4) Tool bar ] [ (2) Menu bar ]
= @As| &
=
Ea
+-[&i| Offline i
- Online
B Ry-65L
+ Program
+ Parameter 40 M_TIMER (5)=0 Movement state 1:RG1
=B Monitar 41 MOY 10 s
5 Pﬁ - Lt‘t + 42 OADL ON Current positign Hand state
( ) roject iree 45 Ms = 3 Joint . b
= [Hdon eaend
= Tack slotl 1] 90 0LY 1 [dea.m ;
ask slot 11 ad The screen currently active | .
=] Task zlot2 ' b . :
Tack slot3 12 0.0 is displayed on top. bdl2:
LBl add d 13 50,000 745.000 Hand3:
Tazk sloth i 7)S .
=) Task slot o M [ (7) Screens 150,000 Handd:
Tazk clot? ¥ = s S0.000 E: 0.000 Hands:
< |3 one st 0,000 C: 180,000 Hands:
£ , . o
Crline Prograri S = Ir LHL LL: Lan Hand7:
Attribute | Data [~ 18 0.000 L2 0.000 Hand8:
Mame G5L
Comment
Date 0A-M-N7 1117

Line
Position

End speed ;

Pm‘[ (6) Property window
1T

Size 1680 =
Crcle count 2
Cycle time 17 “
Py [ B R W (k] 4= o
Feady Online HLIM
Figure 2-4 Explanation of Main Screen
(1) Title bar

Displays the name of the workspace currently being edited.

[ Click to close RT ToolBox2. ]

[ After the size is changed, you can close RT ToolBox2. ]
|

[ Minimizes RT ToolBox2. ]

o RT ToolBox2 — Factory Line#1 (Online)

A r

B=1ES

[ Maximizes/minimizes RT ToolBox2. ]

Displays the name of the workspace currently being
edited.

The status of the connection with the robot is displayed. The
connection statuses are online, offline, and simulation.
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(2) Menu bar
Displays the names of the menus that can be used in RT ToolBox2.
When a menu is selected, a dropdown menu is displayed from which you can use various functions.

WaorkSpace Wiew Online  File  Edit Tool  Window  Help

The menu bar display contents and their enabled/disabled status depend on which screen is currently
active.

(3) Dropdown menu
Displays the names of the functions you can use in RT ToolBox2.
When you click a function name, it displays a screen with the settings etc. for the selected function.

When "#" is displayed at the right end of a dropdown menu, a dropdown menu for the selected function is
displayed

Hew Cipleh) Search
Open Girk0 Parameter lizt »
Motion limit i
/ Joe Displays a
_ _ Dialat Hard dropdown menu.
[ Click to display the screen. ] Wigight and size N
Tool
Slot table
ignal rezet pattern N
Ope 0 NAcE Gienerall
zetting GieneralZ
workspace path Data

| CHRT ToolBox2 Browse. . & limit Jog
zition Hand
Update language Warm up

Hditional axis Startleach slot)
Wiorkspace name | Title name | detection Stopleach slot)
[™IFactory Line#1 operation Serva OMSOFFleach robat)
[MFactory Line#2 t parameter Machine lock Each robot)

d parameter
o

setting

Workspace name |

Title narme |

Cancel

(4) Tool bar
Displays buttons for the functions assigned to the menu bar.

T
E_v-'

= ® B O H ?
RC1 ~ 8A] 28| =|

The tool bar display depends on which screen is currently active and on the robot connection status.
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(5) Project tree
Displays a list of all the projects registered in the workspace and by functions.
From this tree, the program edit screen, monitor screen, etc. can be started.

x

== Factory Lined#l -
= RC
-1 [ Offline
Rv-65
Program
= Onlite
Rv-85L
+ Program
+ Parameter
= Manitor
+ far | Fobiot movement
+-har | Signal
- boar | Operation
+ Maintenance
+ Board
- Backup
™7 Al
[ Program

™7 Parameter w

The project tree is a docking window. By dragging the title section with the mouse, you can dock the
project tree at the top, bottom, left, or right edge of the main screen.

When the project tree is closed, you can display it again by clicking on the menu bar [View] -> [Project
Tree].

(6) Property window
You can reference various attributes of the workspace being edited.
If you click an item on the project tree, its attributes are displayed.

i
== Factory Line#l -
- 2% RO
- /& Offline
RV-65
Program
- Online —————

[ The attributes are being displayed ]

displayed.
T x

Attribute | Data v |
Contraller Type CRn-500
Gontroller Version Wer kY

Serial number wejol

Serial Date
Fabot #1 Rv-85L

Serial number

Serial Date
Program count 20
Emipty volume 172644

The property window is a docking window. By dragging the title section with the mouse, you can dock the
project tree at the top, bottom, left, or right edge of the main screen.

The default setting for the property window is not to be displayed. You can display the property window
with the menu bar [View] -> [Property].
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(7) Screens
Displays the screens that can be started from the project tree, including the program edit screen and

monitor screen. The currently active screen is displayed on top.

Robaotl x| 1:iRV-BSL

Parameter Movement state 1:RC1

Parametsl  Current position ~Hand state
ACCMODE | g0t
AIRERR1 [deg,mm] [deq,mm]

AIRERR2 = —
BIRERRZ L 97.100 : -83.880 Handi:|  OPEN

AIRERR4 2| 35040 | 673,540 Handz:  OPEN
AIRERRS I i , I S
ALIGMT YA B} 98,860 | Hand3:|  OPEN
ALWENA 4 0.000 : Harcl4: |
BRCHIS — — _

; : A
ARCHIT = s - - HandiS: |
ARCH2S 16 i ; -82, Handa: |
ARCH2T T . ; . Hand?: |

L h=i . ' . Hande; |

Machine lock : OFF End speed : |

Seryo OMJOFF ¢ on

To close a screen click the [E] at the top right of the screen.
You can also change the screen size with the button at the top right of the screen.

[ Minimizes the screen. ] [ Closes the screen. ]

[ Maximizes/minimizes the screen. ]

(8) Status bar
Displays RT ToolBox2 status information.

[ The status of the connection with the robot is displayed. ] [ Displays the Num }

The connection statuses are online, offline, and simulation. Lock status.

v —

Iﬂeady ﬁ 6 Rows 11 Golumr [ Drline | [CAP [[MUM IF:I

N J )
A T

[ During program editing, displays the cursor position. ] [ Displays the Caps }

Lock status.

(9) Handy menu display
By clicking the right button on the mouse, you can display the right button menu, depending on the work
contents. Using this menu can increase work efficiency.
During program editing, the right button menu includes such functions as [Copy], [Paste], and [Cut].
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2.3. Communications Server 2

When you start RT ToolBox2, "Communications Server 2" is started up as an icon.
This Communications Server 2 has functions for connecting with a robot controller or during a simulation, a
virtual controller.

J ." start .?F':: & g RT ToolBoxz r. (00 - Cornrnunicatio, . . ]

Figure 2-5 Communications Server 2 as Icon

~ & Caution \

Do not close Communication Server 2 manually.

Communication Server 2 has functions for connecting to a robot controller or during simulation, a
virtual controller. Do not close Communication Server 2. Communication Server 2 closes
automatically when RT ToolBox2 is closed.

Turn Communication Server 2 into an icon.

Turn Communication Server 2 into an icon with the E button.

\ J

When you return Communications Server 2 from an icon to its original size, you can check the status of the
connection with the robot.

[ (1) Title bar W [1/1) - Communication Server?
[ (2) Line State Line State: |RobalTCP/IPIConnecting
Cormrmuication |
(3) Communication State (5) Robot
State Robat: [1: Information
(4) Robot Robat [nformation
controller

Figure 2-6 Communication Server2

(1) Title bar
(AA/BB) AA: shows the number of robot controllers with which connections are established and BB:
shows the number of projects switched online.

(2) Line State

The connection status of the communication line with the robot is displayed. The status color indicates

the status of the robot controller that is currently being selected.

Table 2-1 Line State
Status Content Color

Connecting Indicates that the connection with the robot has been established. Blue
Indicates that a communication to verify connection is being made in the case
Connection wait | Of RS-232 connection. Green
Indicates the wait status for communication port connection in the case of
TCP/IP connection.
Displayed when the data reception enable signal cannot be detected because
a cable has been disconnected or the robot has not been started in the case
of RS-232 connection. Red
Displayed when the communication port cannot be opened in the case of
TCP/IP connection.
Communication | Displayed when the communication port cannot be opened in the case of Red
Setting error RS-232 connection. This is not displayed in the case of TCP/IP connection
Waiting Indicates the idling status displayed at the start of remote maintenance. Yellow

Connection
error
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(3) Communication State
The contents of communication with the robot controller are displayed.

(4) Robot
This changes the robot controller for which the "Line status" and "Communication status" are displayed.

This is only displayed for robot controllers that are online or have been switched to simulation status.

(5) Robot Information
Information on the currently connected robot can be referenced.

M Robot Information @
No. | RC Name | Robot Contoraller | Robot
1 CRAG-Frw RY-B50

< 4

Figure 2-7 Connected Robot Information

~ & Caution \

Cautions when connected on USB with CRnQ communications

When connected on USB with CRnQ communications, after connecting normally, if the
communications are cut off due to any of the following external causes, the line status display remains
"Connected". If this happens, return this software offline, remove the cause of the cutoff, and then go

back online.
The robot controller power supply went off.

The communication cable was disconnected.

2.4. Closing RT ToolBox2

To close RT ToolBox2, on the menu bar, click [Workspace] -> [Close Application]. You can also close with

the [.ﬁ] button on the top right of the screen.
When you close RT ToolBox2, Communications Server 2 also closes automatically.
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3. Basic Functions

The basic functions of this software are shown below.

Table 3-1 RT ToolBox2 Basic Functions

Function Explanation
Offline Targets files on the computer.
Robot model Displays the model of the robot used.
Program Displays the names of the robot programs written on the computer.
Online These are used with the robot controller connected.
Robot model Displays the model of the robot connected to the robot controller.
Program Displays the names of the programs stored on the robot controller.
Parameters
Parameter list The parameters can be set individually.
Parameter The parameters can be set by robot function individually.
settings by The functions are as follows.
function = Operating range = Free plane limit
- Jog - Evacuation point
- Hand * Robot language
- Weight and size + Added axes
- Tool - Collision detection
- Slot table - Heater operation
- Output signal reset pattern = Operation parameters
- Dedicated input/output signal + Program parameters
allocation - User error
- RS-232 settings + Ethernet setting
- Zone
Monitors
Operation You can reference the slot status, program, monitor, operation status, and
monitor current errors.

Signal monitor

You can check the statuses of signals input to the robot and signals output
from the robot.

Work monitor

You can check the robot work time and production information for each
robot program.

Maintenance

Home position
data

This sets the robot home position.

Initialization

This sets the robot controller's internal time, deletes all the programs in
the controller, initializes the battery time remaining, and sets the serial
number for the connected robot.

Maintenance
forecast

Forecasts the time for maintenance.

Position repair

Supports recovery from home position deviation

Servo monitor

Monitors servo system information.

Option card

You can check information on option cards mounted in the robot controller.

Simulation

This can be used connected with a virtual robot.
*This can only be used with the standard edition.

Same functions as
online

The same functions can be used with a virtual robot controller as with an
online one.

Tact time measurement

The tact time for the robot program with the specified contents can be
measured in the simulation.

Backup, restore

You can back up the information in the robot controller and restore backed
up information into the controller.
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4. Workspaces and Projects

This explains about workspaces and projects.

4.1. Workspaces and Projects

This software has workspaces and projects.

The information for one controller is managed as one project. A workspace can manage up to 32 projects. If
Ethernet is used for communications, you can simultaneously reference information on multiple projects (robot
controllers) registered in the workspace.

When using multiple robot controllers, it is convenient to manage with separate workspaces for each
manufacturing line and installation location.

(1) Using multiple robot controllers (up to 32)

— RT ToolBox2
—— Workspace
You can reference
Project Project Project the information for
1 2 e 32 ¢ multiple controllers
N y ¥ A at the same time.

( .
You can connect multiple

(__communication ]4[ Communication ]4 """"""""""""""" Communication 4L controllers at the same time.
3\ v $ ’

e V<) hm Yy  hm N
= ﬁ—\— / = ﬁ—\— / _’ﬁ—\— /

| 4

r r

Figure 4-1 Using Multiple Robot Controllers

(2) Using 1 robot controller
RT ToolBox2
Workspace —

Project

1

= G
-"“;ﬁ—\ 4

r

Figure 4-2 Using One Robot Controller

~ & Caution 2

You cannot edit multiple workspaces at the same time.

With this software, you cannot edit multiple workspaces at the same time. Register into a single
workspace all the projects (controllers) you want to reference at the same time.

Simultaneous connection with 32 units

The maximum of 32 robot connections is a theoretical value. It does not guarantee that if you
actually connect 32 robots, you will achieve the same performance as when only 1 robot is connected.
For example, if you monitor all the robots when 32 are connected, status updating is slower than for
when 1 robot is connected.
. J

Workspace editing and storage and project addition etc. are explained from the next section on.
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~ & Caution N

Update workspaces and projects offline.

In the online status or while a simulation is running, you can not perform the following operations.
Switch offline, then perform the operations.

Opening an existing workspace

Saving the workspace with a different name
Adding a project

Changing a project name

Deleting a project

For details on switching offline, see "4.14 Offline/Online/Simulation”.
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Creating a New Workspace

4.2.
Click [Workspace] -> [New Workspace] or click = (Ctrl + N).
X

Hew Workspace
Erowse...

workspace path
| C¥RT TookBm2

Update
| Title narme

Workspace name

wWorkspace name
Title narme |
(04 | Cancel

Figure 4-3 Creating a New Workspace
Input the workspace name and title, then click the [OK] button.
Hew Workspace E|
‘workspace path
Browse...

|C:¥RT ToolBox2

Update
| Title narne

wWorkspace name
‘& RT ToolBoxZ — Factory Line#l (Online)
WorkSpace Miew  Online  Window  Help
| Factory Line#1

B ow | 2 = 1
'
IRCI j' S| B & workspace name
= Title name | Product A&4 Ling|
EraEl

- 2% RO

‘ = E Factory Linedl
Figure 4-4 Screen After New Workspace Created

The project tree is displayed in the workspace and the "RC1" project is created as the default value
For details, see "4.10 Changing a Project Name".

This project name can be change later.

- & Caution

be used in Windows folders names (¥/:*?“<>]).

Be aware that once a workspace has been created, you can not change its name.

name you want to change to, then delete the original workspace with the old name.

Workspace names
Workspace names are used as folder names in Windows, so you can not use characters that can not

Once a workspace has been created, you can not change its

narmme.
To change the name of a workspace, select "Workspace"on the menu — "Save As", save with the

J
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4.3. Opening an Existing Workspace

To open an already existing workspace, click [Workspace] -> [Open] or click L (Ctrl + O). After selecting
the workspace to edit, click the [OK] button.
Open Workspace rg|

workspace path

| C¥RT TooBox2 Erowse...
Update

Wirkspace name | Title narme |
B Factory Line#1

["JFactary Line#2

workspace narme |Fact0ry L=l

Title name |

854 | Cancel |

Figure 4-5 Opening a Workspace

The names of the last up to four workspaces used are added to [Workspace] on the menu bar. You can
open one of these workspaces by clicking its name here.

3 RT ToolBox2 — Factory

SUREREREN Wiew  Online
MHew Cirl+M

gTveﬂs The recently used
Tobte ! workspaces are added.
;ddp . | When you click one of these
roject workspace names, the
workspace is opened.

Print Setup..

A L

: 1 Factory Linedt :

| 2 Factory Line#2 1

1 3 mini 1

4 NEW '

e J
Exit

Figure 4-6 Recently Used Workspace Names

4.4, Closing a Workspace

To close the workspace being edited, click [Workspace] -> [Close]. Note that to delete a workspce, you must
close it first.
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4.5. Deleting a Workspace

Click [Workspace] -> [Delete]. The "Delete Workspace" screen is displayed, so check the name of the
workspace to delete, then click the [OK] button.

Delete Workspace &|

Workspace path

| CHRT ToolBox2 Browse...
Update

Workspace name Title name

O IFactary Line#1
O Factary Line#2

O | Cancel

Figure 4-7 Deleting a Workspace

& Caution

Deleting a workspace

To delete a workspace, close that workspace. You can not delete a workspace that is being edited.

4.6. Saving a Workspace

The information added to the workspace is saved automatically.

You can also save a workspace with a different name. Click [Workspace] -> [Save As], input the new workspace

name and title, then click the [OK] button.

x]

Save As

Workspace path

| CHRT ToolBox2 Browse...
Update

Workspace name Title name

[CIFactory Line#1
[SJFactory Line#2

Workspace name

Title narme

O | Cancel

Figure 4-8 Save As
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4.7.

name, use the menu bar [Workspace] -> [Save As] to save the workspace with the desired new name, then

Changing a Workspace Name

Once a workspace has been created, you can not directly change its name.

delete the old workspace.

4.

button menu.
button.

8. Changing a Workspace Title

You can change the title of a workspace even after it has been created.

To change a workspace

Click the name of the workspace with the right button on the mouse, then click "Edit workspace title" on the right
The workspace title screen is displayed, so input the new workspace title, then click the [OK]

‘= RT ToolBox2 — Factory Line#l (Offline)

WorkSpace View  Online  Window  Help
H +BesdBEE
B mEDEREETD 00N|E 2|

Workspace title

Add project
| Product A4 Line

Cancel

Attribute I Data i
Factory Line#l

MName

Title Product AAA Line

Date 2EIE|8,_-’D‘I /07 134548
Figure 4-9 Changing a Title
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4.9. Adding a Project

You can create up to 32 projects in one workspace.
Click [Workspace] -> [Add Project].

Add Project X
Project narne: |RC2

Communication setting

R/C type: |crng-700 -]

Method: [TeryP ~| Detail..
IP Address= »
Port=10001
Send Timeout=1000msec 3
Recieve Timeout=20000msec

v

Model Selection for Offine

Robot model; | RY-65Q Select...

Language: |MELF;&-B£‘«SIC W j

Travel base setting for display

Only travel base information for display is set here. To change the
movernent range of the travel axs, change the parameters,

Travel bass: Mot used Detail...

Cancel

Figure 4-10 Adding a Project

Set the project name, information on the robot connected, and the communication method, then click the [OK]
button.
The project is added to the workspace.

Projects can also be added from a project tree.
After selecting the workspace, use the mouse right button to select [Add project].

‘=2 RT ToolBox2 — Factory Line#l (Offline)

WorkSpace  Wiew Online  Window Help

fidd project
Update workspace
+ Edit workspace title

RC1 3

Figure 4-11 Adding a Project from a Project Tree
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4.10. Changing a Project Name

You can change the name of a project even after it has been created.
Click the name of the project with the right button on the mouse, then click "Edit Project” on the right button
menu. The project edit screen is displayed, so input the new workspace title, then click the [OK] button.

2 RT ToolBox? — Factory Line#1 (Offline)

WorkSpace View Online  Window  Help

Edit Project

Praject name: | RC1

Communication setting

= Factary Line#l

- m e R/C type: |CRg-700 |
dit F
+ 0] I Method: [Teritp ~ Detal...
[ Delete Project
Update Project
IP address=

COffline 4 Port=10001
T —— Send Timeout=1000msec
Recieve Timeout=20000msec

Model Selection for Cffline
Robot model; | RV-65Q Select...,

Language:  [MELFA-BASIC v d|

Travel base setting for display

Orly travel base information for display is set here, To change the
movernent range of the travel axis, change the parameters,

Travel base: Mot used Detail...

Cancel

Figure 4-12 Changing a Project Name

4.11. Deleting a Project

A project can not be deleted when it is running a simulation or has a robot connected online.
Click the name of the project with the right button on the mouse, then click "Delete Project" on the right button
menu. The deletion confirmation message is displayed, so check that you have clicked the correct project
name, then click the [OK] button.

MELFA RT ToolBox2

-1 Factory Line#!

=]
Edit Project N
£ [ L ! Are you sure you want to delete "RC1"?
& Delete Project .
0
Update Project

Offline ' ok | cancal ]

Figure 4-13 Deleting a Project
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4.12. Contents of Project Tree

A project tree shows the current workspace's project configuration in a hierarchical manner. You can start all
functions from the project tree, including program editing, monitor, etc.
The contents of the project tree depend on the state of connection with the robot controller.

x

- = Factory Line#l
= RG'I_ ___________
ltems are displayed for v =1 {5 Oftline K (1) Offline
[ each project. ] ; RV-63 /
. Program

RW-65L (2) Online
+ Frogram

+ Farameter
+ Manitar

+ Mairtenance

=8 Backup T T T T T T T T
| ™7 A
| ™ Proeram
I [™] Parameter
_ '\ [ﬁ System Program /
FOBERST T
-1 & Offline
Ryv-635

Project 2 Program

<Project name: RC2> < = Backup
Not connected with the controller. ™71 Al

™ Proeram
[™] Parameter
[™ Swstem Program

<Project name: RC1> =
Connected with the controller.

b

:
Project 1 :

|

I

I

|

|

\

(3) Backup

: -

Project 3 - B RC3
<Project name: RC3> ] +- S| Offline
Not connected with the controller. + Backup

Figure 4-14 Structure of Project Tree in Workspace

(1) Offline
Displays the information stored in computer.
Displays the currently set robot model and the name of robot programs created.

(2) Online
The "Online" section is displayed when a robot is switched into being connected online with its controller
or starts a simulation. This section displays the connected robot model and the information items that can
be referenced in the controller or a simulation controller.

(3) Backup
Controls the information backed up from the controller.

4.13. Copying Programs Between Projects

To copy or move a created robot program to another project, do this with program management. For details
on the operation methods, see "7.10 Program Management”, "7.10.2 Copy", or "7.10.3 Move".
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4.14. Offline/Online/Simulation

The project status are offline, online, and simulation.

displayed in the project tree are shown below.

Table 4-1 RT ToolBox?2 Status

The meaning of each status and the contents

Status Explanation Project tree display
Offline Targets files stored on the computer.
When a robot is offline, the icon displayed on the left of -8 RG1
the project name on the project tree turns green and +-[5] Offline
Offline and Backup are displayed on the project tree. + Backup
Online The robot is connected to the robot controller and you can
check and change the information in the controller
When a robot is online, the icon displayed on the left of
the project name on the project tree turns blue and
Offline, Online, and Backup are displayed on the project = RC
tree. ’ .
Simulation This targets a virtual robot controller running on the : g:‘lli::
*This can only be | computer and you can check and change the information i Backup
used with the in the virtual controller
standard edition. | When a simulation is running, the icon displayed on the
left of the project name on the project tree turns blue and
Offline, Online, and Backup are displayed on the project
tree.

When this software starts, it goes into "Offline" status.

& Caution

The simulation function only supports the "RT ToolBox2" standard edition. It can not be used with the mini

edition.

Also, please be aware that even with the standard edition, the simulation function can not be used when

Movemaster commands are selected.

To switch among offline, online, and simulation, do so from [Online] on the menu bar or from the tool bar. With
the tool bar, you can switch as follows.

Switch to "Offline".
Switch to "Online".

Switch to "Simulation".

=+

Figure 4-15 Explanation of Tool Bar
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The current status and the statuses into which the current status can be switched are as followed.

Table 4-2 Current Status and Switchable Status

Current status

Switchable status

Menu bar [Online] display

Tool bar display

Offline

Can be switched to online or

simulation.

Online

Simulator
Online Can only be switched to offline. Offline
Simulation Can only be switched to offline. Offlire L

The current status is displayed checked at [Online] on the menu bar.

When switching to online or simulation, if multiple projects are registered in the workspace being edited, the
project selection screen is displayed as in "Figure 4-16 Screen for Selecting Project to Switch Online".
Check only the project to be switched online or to simulation, then click [OK].

switched to simulation.

This screen is not displayed if there is just one project in the workspace.

Select the projects @

Select the projects which changes to online.
Mo, | Project | Robot Controller | Robot | Communication
1 RCL CRNQ-700 RY-630) TCR{IP: Address=loc:
7 RCZ CRAQ-700 RY-B5 TCP{IP: Address=10.
3 RC3 CRA-500 RY-85 TCR{IP: Address=10.
£ ?
Select Al | Release all oK | Cancel

Only one project can be

Figure 4-16 Screen for Selecting Project to Switch Online

- /N caution

"Online".

whose power is Off.

same time.

When using Ethernet, do not set an unconnected controller

When using Ethernet, if you try to switch "Online" a robot controller that is not connected, incessant
retries are made, which slows execution. Set "Offline" a robot controller that is not connected or

Do not connect from multiple projects to 1 controller at the

Do not connect from multiple projects to 1 controller at the same time.
Data might not be able to be read correctly referring to the same data.

Do not connect USB to multiple controllers from 1 computer.

When using USB connection, 1 computer can connect to only 1 robot controller. It is also
\_ not possible to connect to multiple controllers by usina the USB hub.

~\

J
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5. Connecting with the Robot

This explains the method for connecting the robot controller and the computer.
With this software, you must make the communication settings for each project.

5.1. Robots Connected and Types of Communication

When connecting the robot controller and computer, there are the methods shown below. Be aware that the
connection method that can be used is restricted by the robot controller connected.

Table 5-1 Robot Controllers That Can Be Connected and Types of Communication

Robot Controller Communication Type Remarks

CRnD-700 series
; USB (*4)

Ethernet(TCP/IP) (*1)

' RS-232
CRnQ-700 series
S USB
CRnQ
commu | Fthernet The PLC Ethernet interface module is
nication | (TCP/IP) required.
s
(*2)
RS-232
CRn-500 ssrlos The robot controll t have the "Ethernet
. . e robot controller must have the erne
= Ethernet(TCP/IP) (*3) interface” option.

o Hun

CEm ! RS-232
r

(*1) For details on the communication settings on the robot controller side for CRn-700 series controllers,
see "Operations and Detailed Explanation” and "Standard Specifications" in the user's manual for
the robot controller.

(*2) For details on the communication settings on the robot controller side for CRnQ-700 series controllers,
see "Operations and Detailed Explanation" and "Standard Specifications" in the user's manual for
the robot controller.

Moreover, please use the “GX Developer” to set the communication setting of PLC.

(*3) For details on Ethernet connections on the robot controller side for CRn-500 series controllers, see the
"Ethernet Interface Option User's Manual".

(*4) When using USB connection, 1 computer can connect to only 1 robot controller.
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5.2.

Connection Settings

Click the name of the project to display the project tree for with the right button of the mouse, then from the
right button menu, click [Edit Project]. The project edit screen is displayed.

= RT ToolBox2 — Factory Line#l (Offline}

WorkSpace Wiew Online  Window Help

Edit Project

|CRAG-700
|TcRsP

(=]
T Delete Project IP Address=

f Port=10001
Update Project Send Timeout=1000msec

Ciffline Recieve Timeout=20000msec

Travel base setting for display

Only travel base information for display is set here. To change the
rmovernent range of the travel axis, change the parameters,

Travel hase: Mot used

Cancel |

Figure 5-1 Connection Settings

Select the controller to connect to and the communications method, then click the "Detailed Settings" button

to set the details.

Normally, the offline robot settings and the travel platform settings for display are also set according to the
controller connected to.
After you complete the details settings, click the [OK] button.

The detailed settings screen will be explained from the next item.

— & Caution

Do not connect from multiple projects to 1 controller at the
same time.

Do not connect from multiple projects to 1 controller at the same time.
Data might not be able to be read correctly referring to the same data.

Do not connect USB to multiple controllers from 1 computer.

When using USB connection, 1 computer can connect to only 1 robot controller. It is also
not possible to connect to multiple controllers by using the USB hub.

~
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5.2.1. USB Communication Settings

U5B Communication Protocol E]

Transmission

Tirmeout Tirne ; o] (rnsec)
Reception
Timeout Time : 2000 (msec)
MNurnber of

Retrigs

U

Figure 5-2 USB Communication Settings

Table 5-2 TCP/IPCommunication Setting Iltems and Default values

ltem Explanation Default value
Send timeout Timeout time for sending 3000 msec
Receive Timeout time for receiving 3000 msec
timeout
Retries Number of communication retries 3

When the USB cable is connected to the computer, the screen for installing the USB driver may be displayed.
For details on USB driver installation, see "1.5.3 USB driver (CRnD-700 series robot controller) installation ".

5.2.2. TCP/IP (Ethernet) Communication Settings

Input the IP address assigned to the robot controller connected to, then click the [OK] button.

TGP SIP Gommunication Protocol @

IP Address:

Part : 10001
Transmission

Timeaut Time ; 1000 (msec)
Reception

Tirneout Time : 20000 (msec)
Murmber of

Retries : 3

Figure 5-3 TCP/IP Communication Settings

Table 5-3 TCP/IP Communication Setting Items and Default Values

ltem Explanation Default value
IP address Sets the IP address of the robot controller connected to. | Blank
Port used Number of the port used for communications 10001
Send timeout Timeout time for sending 1000 msec
Receive Timeout time for receiving 20000 msec
timeout
Retries Number of communication retries 3

For help with the computer side network settings (IP address, subnet mask, default gateway, etc.), ask the

network administrator.

- & Caution

When connecting to 10 or more robot controllers at the same
time.

When connecting to 10 or more robot controllers at the same time, set the reception timeout time to at
least 10000 msec.
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5.2.3.  RS-232 Communication Settings

Change the RS-232 communication settings to match the robot controller side communications settings.

B5-232 Gommunication Protocol

Port
[Data

Parity

Stop Bit :

Transfer Rate :

Character Size

COomM1 - Transmission

Timeout Time :

a&00 - Reception

Timeout Time :

g v|  MNumber of

Retrigs :

EVEM A Protocol :

5000 {msec)

30000 (msec)
]

|Pru:ucedura|

Cancel

X

Figure 5-4 RS-232 Communication Settings

Table 5-4 RS-232 Communication Setting Items and Default Values

ltem Explanation Default value
Port used COM1 — COM10 can be selected. COM1
Communications | Select from 4800, 9600, and 19200. 9600
speed
Character size 7 or 8 can be selected, but select 8. 8
Parity None, Odd, or Even can be selected. EVEN
Stop bit Select from 1, 1.5, and 2. 2
Send timeout Timeout time for sending 5000 msec
Receive timeout | Timeout time for receiving 30000 msec
Retries Number of communication retries 3
Usage protocol Non-Procedural or Procedural can be selected. Procedural

Set the following to perform a high-speed, stable communication.

Baud rate
Protocol used

: 19200 bps
: Procedural

It is also necessary to change the communication settings of the robot controllers at this time.
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5.2.4. CRnQ Communications Settings

The CRnQ communication is the method to connect with the CRnQ-700 series controller by using the PLC
Universal model QCPU module or the PLC Ethernet Interface module.

When using RS-232 or USB, please connect to connector of the PLC Universal model QCPU module.
When using Ethernet, please connect to connector of the PLC Ethernet Interface module.

]

tusin setting

PC Side IiF Setial port PLC module connection

Serial port

" R3-232

Metwark

" MET/10(H)

" CC-Link

" Ethernet

" Q Series bus
Detail

1 Serial port PLC module connection

2 Serial port Access serial communication other skation viaPLC module
3 Serial port Bccess MMET/10{H) ather station via PLC madulz

4 Serial port Access CC-Link other station via PLC module

5 Serial port Access Ethernet o " " "
6 Serial port ficcess serial comﬂ The communication routes are displayed here. |
7 Serial port Sccess serial com
3 Serial port Access MMET/10{H}-serial communication other station wia PLC module

9 Serial port Access MMET) LO{H)-CC-Link other skation wia PLC module

10 Serial port Access CC-Link-MMETS10{H) other station via PLC module L

QK | Cancel |

Figure 5-5 CRnQ Communications Settings

On the CRnQ communications setting screen, when you select the computer interface, the communications
routes using the selected interface are displayed at the bottom of the screen. Select the communications route,
then press the [Detailed Settings] button. The detailed settings screen corresponding to the selected
communications route is displayed. These detailed settings will be explained from the next item.

5.2.4.1. When RS-232 is selected

When "RS-232" is selected as the computer interface, the communications routes that can be selected are as
follows.

Table 5-5 Communications Routes That Can Be Selected for "RS-232"
Communications routes
Serial communications CPU unit connection
Serial communications Serial communications other station access through CPU unit
Serial communication NET/-0(H) other station access through CPU unit
Serial communication CC-Link other station access through CPU unit
Serial communication Ethernet other station access through CPU unit
Serial communication Serial communication through CPU unit - NET/10(H) other station access
Serial communication Serial communication through CPU unit-Ethernet other station access
Serial communication NET/10(H) through CPU unit - serial communication other station access
Serial communication NET/10(H) through CPU unit - CCLink other station access
10 | Serial communication Other station access CCLink - NET/10(H) through CPU unit
11 | Serial communication CCLink through CPU unit - Ethernet other station access
12 | Serial communication Ethernet through CPU unit - serial communication other station access
13 | Serial communication Ethernet through CPU unit - CCLink other station access
14 | Serial communication Serial communication connection
15 | Serial communication Other station access serial communication through serial communication
16 | Serial communication Other station access NET/10(H) through serial communication
17 | Serial communication Other station access CC-Link through serial communication
18 | Serial communication Other station access Ethernet communication through serial communication

pd
o

OO (N[O |WIN ="
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No.

Communications routes

19

Serial communication Serial communication through serial communication - NET/10(H) other station
access

20

Serial communication Serial communication through serial communication - Ethernet other station
access

21

Serial communication NET/10(H) through serial communication - serial communication other station
access

22

Serial communication NET/10(H) through serial communication - CCLink other station access

23

Serial communication CCLink through serial communication - NET/10(H) other station access

24

Serial communication CCLink through serial communication - Ethernet other station access

25

Serial communication Ethernet through serial communication - serial communication other station
access

26

Serial communication Ethernet through serial communication - CCLink other station access

27 | Serial communication CC-Link other station access through G4

28 | Serial communication CCLink through G4 - NET/10(H) other station access

29 | Serial communication CC-Link through G4 — Ethernet other station access

30 | Serial communication Serial communication other station access through NET/10(H) remote

31

Serial communication NET/10(H) other station access through NET/10(H) remote

32 | Serial communication CC-Link other station access through NET/10(H) remote

33 | Serial communication Ethernet other station access through NET/10(H) remote

34 | Serial communication Serial communication other station access through NET/10(H) remote

35 | Serial communication Serial communication through NET/10(H) remote - Ethernet other station

access

36

Serial communication NET/10(H) through NET/10(H) remote - Serial communication other station
access

37

Serial communication NET/10(H) through NET/10(H) remote - CC-Link other station access

38

Serial communication CC-Link through NET/10(H) remote - NET/10(H) other station access

39

Serial communication CC-Link through NET/10(H) remote - Ethernet other station access

40

Serial communication Ethernet through NET/10(H) remote - Serial communication other station
access

41

Serial communication Ethernet through NET/10(H) remote - CC-Link other station access

Detail '

Serial port Access MMET10(H}-serial communication other station via PLC module

(1)PC side IfF Serial Setting

oM COML ¥
Baud 19.2Kbps -

(ZIPLC side IfF setting of PLC module

Connected module 1QnM0ti0nCPU ¥

Serial Communications Link ‘ [T wia GOT{Bus) transparent mode
ﬁ — [~ wia GOTidirect coupled) transparent mode
1@

(3)Target CPU (4)Check at communication time

I ™

1 5 3 4 Man-choice {1t09999)
(SaMetwork communication route setting of MNET/10 (B)Coexistence network route setting of C24
Metwork Mo, 1 {1toz39) Head I}0 which is channel origin o ( 0o FFO
Station No. 0 (Dtog4) Station Mo, which is channel 0 (Otoat)

ahead

Cancel

Figure 5-6 RS-232 (Serial Communication
NET/10(H) through CPU Unit — CCLink Other Station Access) Detailed Settings

For some communications routes that you can select, "(5)Network communication route setting of MNET/10"
and "(6)Coexistence network route setting of C24" can not be set.
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5.2.4.2. When USB is selected

When "USB" is selected as the computer interface, the communications routes that you can select are the
same as for RS-232. See "Table 5-5 Communications Routes That Can Be Selected for "RS-232"".

Setial port Access MMET!10{H}-serial communication other station via PLC module

|
T i ]
(%)
NET/A10H |

. {Z)PLC side IjF setting of PLC module

S —
!! !!I Connected module iQnMotionCPU r

[~ wia GOT{Bus) transparent mode
[~ wia GOT{direct coupled) kransparent mode

Serial Communications Link

o
{3Target CPU 1 i4hCheck at communication time
il I 1 g
1 2 3 4 MNon-choice {1to9999)
{SiNetwork communication route setting of MNET/10 (63 oexistence network route setting of C24 -
Metwork Na, 1 {ito239) Head If0 which is channel origin 1} ( 0to FFO
Station Mo, 0 (Otosd) Station Mo, which is channel 0 (Oto3l)

ahead

Cancel

Figure 5-7 USB (Serial Communication
NET/10(H) through CPU Unit — Serial Communication Other Station Access) Detailed Settings

For some communications routes that you can select, "(5)Network communication route setting of MNET/10"
and "(6)Coexistence network route setting of C24" can not be set.
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5.2.4.3. When NET/10(H) is selected
When "NET/10" is selected as the computer interface, the communications routes that you can select are as

follows.

Table 5-6 Communications Routes That Can Be Selected for "NET/10(H)"

No.

Communications Route

NET/10 board communication  Other station access through NET/10(H) unit

1

2 | NET/10 board communication NET/10(H) through NET/10(H) unit — CC-Link other
station access

3 | NET/10(H) board communication ~ NET/10(H) through NET/10(H) unit - Serial

communication other station access

MMET/10({H) board comrunication Access MNET] LO(H)-CC-Link other station via MMET/10{H) maduls

{1JPC side IfF MNET/10(H) board setting

Connected board  |MET/10board >
Module Mo, 15k module A

| NET/104D | (Z)PLC side setting of MMETS10(H) module

:
!i E FE!!! Connected module | NET10{H) madule

ce-Link © L

9
(3)Target CPU (4)Check at communication time
2333 o
1 2 3 4 Mon-choice: (1t09999)
(SaMetwork communication route setting of MNET/10 {6)Coexistence network route setting of CC-Link
Metwork Mo, 1 {1toz39) Head I}0 which is channel origin o ( 0o FFO
SEab i, 0 (Otoed) Sthati?jn Mo, which is channel 0 (Otag3)
ahear

Caniel

Figure 5-8 NET/10(H) (NET/10(H) Board Communication
NET/10(H) through NET/10(H) Unit — CC-Link Other Station Access) Detailed Settings

For some communications routes that you can select, "(5)Network communication route setting of MNET/10"
and "(6)Coexistence network route setting of C24" can not be set.

5-59

5-59



5.2.4.4. When CC-Link is selected
When "CC-Link" is selected as the computer interface, the communications routes that you can select are as

follows.

Table 5-7 Communications Routes That Can Be Selected for "CC-Link"

No. Communications Route

CC-Link board communication  Other station access through CC-link unit

N —

CC-Link board communication  CC-Link through CC-link unit — NET/10(H) other
station access

3 | CC-Link board communication  CC-Link through CC-link unit — Ethernet other
station access

CC-Link board communication Access CC-Link-MMET/10{H) other station via CC-Link module
(13PC side IjF CC-Link board setting

Module Mo, |1st module

ink Board
CC-Link
©Hl m (Z)PLC side setting of CC-Link module
E ]

Connected module  (CC-Link module

| NET/10H |

L

®
!! L[}

1o

{3Target CPU (43Check at communication time

2a3d o
1 2 3 4 Mon-choice (1t09999)

{SiNetwork communication route setting of CC-Link. .(6)C09xistence network route setting of MNETS10
Station Mo, 0 (0toa3) Metwork o, 1 {1to239)

Station Mo, 0 {0ko6d)

Cancel

Figure 5-9 CC-Link (CC-Link Board Communication
CC-Link through CC-Link Unit — NET/10(H) Other Station Access) Detailed Settings

For some communications routes that you can select, "(5)Network communication route setting of MNET/10"
and "(6)Coexistence network route setting of C24" can not be set.
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5.2.4.5. When Ethernet is selected

When "Ethernet” is selected as the computer interface, the communications routes that you can select are as
follows.

Table 5-8 Communications Routes That Can Be Selected for "Ethernet"
No. Communications Route
Ethernet board communication  Other station access through Ethernet unit
Ethernet board communication  Ethernet through Ethernet unit — Serial
communication other station access

3 | Ethernet board communication  Ethernet through Ethernet unit — CC-Link other station
access

N —

Ethernet board communication Access Ethernet-setial communication other station via Ethernet module
{1)PC side IfF Ethernet board setting
Metwaork No. 1 (1toz239)

Station Mo, 1 {itogd)

Protocol TCP 2

(Z)Metwork communication route setting Ethernet -
Module QI7IE7L

Mebwaork No. 1

Station 1 {1toed)

* IPaddress |0 .0 .0 .0

™ Host Name

(3Target CPU (4)Check at communication time Rauting parameter transfer method
ﬂ ﬂ ﬂ ﬂ a0 Sec Automatic response system _:J
1 2 3 4 Mon-choice: (1t09999)
(SiMetwork communication route setting of Ethernet (B)Coexistence network route setting of C24
(% fccess to Ethernet module set on PC side IjF Head I} which is channel arigin 0 {OtoFFO
" Other station in the same loop or access ko - e
e gthit::ln Mo, which is channel 0 (0tadl)

I_ L Caniel

Figure 5-10 Ethernet (Ethernet Board Communication
Ethernet through Ethernet Unit — Serial Communication Other Station Access) Detailed Settings

For some communications routes that you can select, "(5)Network communication route setting of MNET/10"
and "(6)Coexistence network route setting of C24" can not be set.
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5.2.4.6. When Q series bus is selected

When the "Q series bus" is selected as the computer interface, the communication route that can be selected
is as follows.

Table 5-9 Communication Route That Can Be Selected

with the "Q Series Bus"

No.

Communications Route

1

Q bus communications CPU unit connection

Y )

() Seties bus CPU maodule connected

n_mm.nﬂmﬂﬂrwl j
it

Sy

{3Target CPU 1 i4hCheck at communication time

1999 o -

3 4 Maon-chaice (1t09999)

i

53
—

(1JPC Side IfF setting of O Series bus

12 Series bus

(Z)PLC side IF setting of PLC module

Connected module iQnMotionCPU ¥

Cancel

Figure 5-11 Q Series Bus (Q Bus Communications CPU Unit Connection) Detailed Settings
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6. Robot Program Language Setting

This switches the robot program language used. The languages you can switch to are as follows.

Table 6-1 Robot Program Languages for Each Controller

Robot program language
Robotcontoler | IELFABASIC V | MELFA-BASIC IV Mczvgmgf]ger
CRnD-700 series O O O
CRnQ-700 series O O O
CRn-500 series X O O

The Movemaster commands are restricted by the robot models that can be used. Before trying to use
Movemaster commands, check in the "Standard Specifications" that the model you are using supports
Movemaster commands.

Also, this software allows you to select Movemaster commands for CRnD-700 series and CRnQ-700 series
robot controllers, but these robot controllers themselves do not actually support Movemaster commands. (As
of December 2007)

& Caution

When Movemaster commands are used, the simulation functions
cannot be used.

On the project tree, click the desired project name with the right mouse button, then from the right button
menu, select "Edit Project". The project edit screen is displayed.

‘& RT ToolBox2 — Factory Line#l (Offline)

WorkSpace View Online  Window  Help

Edit Project

E'l' 'E?r' Project name: |RC1

lhl EJJ Communication setting

Warkspace x R/C type: |cRnQ-700

- Factory Line#1 Method: [Tcpip =] Detail..

ENE)

Delets Praject
+ e
Update Project

IP Address=

Port=10001

Send Timeowt=1000msec
Oiffline Recieve Timeout=20000msec

Model Selection for Offine

-
v
Robat model: | RV-65Q Select...

Language:  [MELFA-BASIC v El

Travel base setting for display

Only travel base information for display is set here. To change the
movernent range of the travel axis, change the parameters.

Detai...

Travel hase: Mot used

Cancel |

Figure 6-1 Connection Settings

Select the controller connected, the robot model, and the robot language used, then click the [OK] button
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7. Writing Programs

This chapter explains robot program editing methods. You can directly edit programs in the robot controller
or edit programs stored on the computer.

~ /\ Caution 1

Program names that can not be handled on the computer

If a program name in the robot controller is the same as a "reserved term" in Windows, when you try to open
that program for program editing, this causes an error. In this case, it is necessary to change the program name
in the controller.

"Reserved terms" are special character strings that the Windows system uses and therefore can not be used
as file names. These "reserved terms" are character strings such as the following.

AUX, COM1 to COM9, CON, LPT1 to 9, NUL, PRN

7.1. Writing a New Program

7.1.1.  Writing a new program on the computer

For the new program you are going to write, select [Offline] -> [Program], then click the right mouse button.
The right button menu is displayed, so click [New].

Hew Robot proeram g]

Prograrm path

-1 Factory Line# Update

- M@ RC1

—-[8] Offline Robat program Size | Date Time: |
RV-65
Prozrom]

+ ) Online [N
= Backd Frogram Manager
- RC2 Program Carreert

Sl T H

CE

Robot program PO1

Cancel

Figure 7-1 Writing a New Program on the Computer

Input the robot program name, then click the [OK] button.

~ & Caution

Folder in which programs are stored

Programs on the computer are managed in units of workspace projects. The folder they are stored into is
workspace writing folder¥project name¥Program.

To store into any other folder, first store in this folder, then copy into the desired folder with the program
management copy function.
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7.1.2.  Writing a new program in the robot controller

For the new program you are going to write, select [Online] -> [Program], then click the right mouse button.
The right button menu is displayed, so click [New].

New Robot proeram

pac x Robat Cantraller

= Factory Line#l |
= RC1
- [E1) Offline Update

F-65
Progratm
= Online
Ri-650L
+ Para [LEL
+ Man|  Program Manager
+ Maintenance
+ Board
= Backup
1810 ¢ >
+1-{7] Program -
[ Parameter Robot program

Swgtem Program
-— MD Ok | Cancel

Robot program Size | Date Time | Protect

Figure 7-2 Writing a New Program in a Robot Controller

Input the robot program name, then click the [OK] button. The "Read Item" screen is displayed, so check
the read items, then click the [OK] button. For details on the read items, see "7.2.3 Read Items when
opening program in robot controller”.

B Proeram 1:RC1 Pl.r Online} [MELFA-BASIC VI =13
1
Add Ediit Delete
XYz X ¥ z 3 B C
< | >
Joint: 1 12 13 M 5 ¥
3 I >

Figure 7-3 Editing a New Program

7-65 7-65



7.2. Opening an Existing Program

7.2.1. Opening an existing program on the computer

Open the target project in the project tree with [Offline] -> [Program].
the project tree, so double click the program you want to edit.

[MELFA-BASIC V]

% Program 1:RC1 1.pre

The stored programs are displayed on

Wiorkspace
- E Factory Line#l 1| Mav pl
- RCA 2 | Mov pz2
- &) Offline 3 | Mov p3
RA-635 4 | Mov p4
- Program 5 | End|
E| 2pre
+ Online
+ Backup
add Ediit Delete
XE X Y £ A =] C L1 E
Pl F77.430 -0.020 928,760 90440 -71000 89570 X
pz 619.030 470,330 928760 00440 -71.000 125.800 X b
< >
Jaint 1 12 13 14 15 16 17
< b

Figure 7-4 Opening a Program on the Computer

7.2.2. Opening a program in a robot controller

Open the target project in the project tree with [Online] -> [Program].
the project tree, so double click the program you want to edit.

The stored programs are displayed on

‘Workspace
- =@ Factory Line#l
= RG1

|5 Offline

[MELFA-BASIC V]

E Program 1:RG1 1.pre

Rw-65
+ Program

= Online
R-6S0L

Moy pl
Moy p2
Moy p3
Mov pd

1
2
£
4
S

= E‘_rogram End|

+ [=lat
+ Backug

Add Edit Delete

Read Items

LA X hd £ A =] C
pl F77.430 -0.020 928750 90440 -71.000 89.570
p2 619.030 470,350 ©28.760 90,440 -71.000 126.800

|: £ b

Joint J1 12 13 14 15 J6 17

lv Position variables

I~ Program external position wariables

o]

Carcel |
b3 *

Figure 7-5 Opening a Program in a Robot Controller

Input the robot program name, then click the [OK] button. The "Read Item" screen is displayed, so check
the read items, then click the [OK] button. For details on the read items, see "7.2.3 Read Items when

opening program in robot controller".
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7.2.3. Read Iltems when opening program in robot controller

You can set the robot program read items divided into command lines, position variables, and program
external position variables. This function is displayed after H1 edition on CRn-500 series controller.

The default values of read items are as follows.

Read Items @

P C

v Position variables

™ Program external position variables

(a4 | Cancel |

Figure 7-6 Read Items

The program external position variable read operations are shown in "Table 7-1 ". (For details on program
external position variables, see "Details of functions and operations" in the robot controller's user's manual.)

Table 7-1 Program External Position Variable Read Operations

Read ltem
- Position variable, joint variable Positi iabl
S| § |52 (P_01,J_02, etc.) osl "t’” array V‘i‘”bal e,
E | = [ESE (MOVEMASTER command : P J?'(;‘O(a)”j‘y1"§2'r'(a) ztc)
E| & |8g¢g 901-999) — 1000, 2 TB4L), ete.
O w a
~ = = Reads only the external position Reads all elements used in
variables (position variables, joint instruction statements. (*2)
CRn-700 " r " variables) used in instruction ’
series robot statements. (*1)
controller r I ' | Reads all external position variables (position variables, joint
r r " variables, position array variables, joint array variables).
= ~ ¥ [» | Reads only the external position | po s o1 elements used in
o) variables (position variables, joint instruction statements. (*2)
T W r v variables) used in instruction ’
o S statements. (*1)
Q ~
E g r I M | Reads all external position variables (position variables, joint
§ s > r r " variables, position array variables, joint array variables).
22
S92 o v v v
8| I
-%g £ I I M | Reads all external position variables (position variables, joint
g S g r [ [ variables, position array variables, joint array variables).
o
A I I o O A
o
O
8| _ . :
O T | This screen is not displayed.
o Q0
> 0

*1: When Movemaster commands are used, all external position variables are read.
*2: When only P_100(1) is used in the command statement, P_100(1) to P_100(10) are all read. However, the number
of valid elements depends on the robot controller software version used.
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7.3.

This explains the program edit screen.

Mov pl
Mo p2
Moy o3
Mo pd
End|

| Command edit screen |

= Proeram 1:RC1 1.pre [MELFA-BASIC W]

1
2
3
4
5

Explanation of Program Edit screen

wand down.

sdd | et | Deete |
KYE ¥ Y z & C L1
p1 777450  -0.020 928,760 90440 71000 89.570
p2 £19.030 470,350 928,760 90440 -71.000 126,800 ¥
»
™ . . 1
Position variable edit screen | E 7 E = E

Joi

==

Figure 7-7 Explanation of Program Edit screen

The top part of the screen is the program command statement edit screen and the bottom part is the

position variable edit screen.
To change the position dividing the top and bottom screens, drag the border line with the mouse. This is

handy when you want to expand the command edit screen, for example because there are many lines of

commands.
This edit screen display area can be customized. For details, see "7.5.1 Changing the display area".

Also, the background color for the command edit screen depends on the robot language used.

Table 7-2 Command Edit Screen Background Color

Background color

Robot language

Normal Debugging
MELFA-BASIC V White
MELFA-BASIC IV Light yellow Light blue
Movemaster commands | Light green

Debugging means when the program is opened in debugging status.
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7.4.

Program Editing Menu Bar

During program editing "File", "Edit", "Debug", and "Tool" are added to the menu bar.

WiorkSpace

The menus are as follows.

YWiew Online File  Edit

Tool  Window  Help

Figure 7-8 Program Editing Menu Bar

Menu item Explanation Menu item
File Save Saves the program being edited 7.71
Save Cir+5 with its current name.
Save f= —> PO Save As -> Saves the program being edited 7.7.2
Save fiz —» Robot. PC with its current name on the PC
Save As -> Saves the program being edited 7.7.3
GEEa s Robot with its current name on Robot
controller
Page Setup | You can customize the pages the 7.8.3
program is printed with.
Edit Undo Cancel the edition by the command
Unda CHr+Z and return to the previous state
Undo - Pozition variable Undo - Cancel the edition by the position
Position variable and return to the previous
Gut Gtrbi variable state
Copy CtriC Cut Cuts a character string from the 7.6.4.2
Paste . Ctrle/ command being edited.
Gopy — Position variable Copy Copies a character string in the 7.6.4.1
Paste - Pogition wariable command being edited.
Find.. Ctrl+F Paste Pa_stes the copieq or cut character 7.6.4.3
Find i Files.. string to the specified location.
Replace. Citrl+H Copy - Copies position data. 7644
Jump.. Position
Partial Trangmission variable
Paste - This pastes the copied position 7.6.4.5
Position data.
variable
Find This searches for the specified 7.6.4.6
character string.
Find in Files | This searches for the specified 7.6.4.7
character string in the program
files.
Replace This replaces the specified 7.6.4.8
character string with another
character string.
Jump Jumps to the specified step 7.6.4.9
number or label.
Partial Writes the selected program lines 7.6.4.10
transmission | to the robot controller.
This can not be used when the
program is opened in debugging
status.
Edit Edit the command lines for a 7.9.3
Command program pened in debugging
line - Online | status.
Insert Insert the command lines for a
Command program opened in debugging
line - Online | status.
Delete Delete the command lines for a
Command program opened in debugging
line - Online | status.
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Menu item Explanation Menu item
Debug Seta You can set a breakpoint in a 794
Set a Breakpoint... Breakpoint program opened in debugging
Delete a Breakpaint status.
Delete all Breakpoints Delete a You can delete a breakpoint in a
w Show the executed line always Breakpoint program opened in debugging
status.
(This can only operate when the Delete a!l You can delete al! breakpoi_nts ina
program has been opened in debugging Breakpoints g{;)t%?m opened in debugging
status.) Show the You can set to dispplay/not to 7.91
executed line | display the executed line always to
always the program opened in debugging
status.
Tool Renumber The renumbering function can only 7.6.4.14
be used with MELFA-BASIC IV and
Movemaster commands.
Syntax Check You can renumber line numbers in
Command Template.. a batch.
Sort The sorting function can only be 7.6.4.15
#E Position wariable Batch edit.. used with MELFA-BASIC IV and
dnint Pozition variable Batch edit. Movemaster commands.
This sorts the edited program by
line number.
Optiar.. Syntax You can check whether or not the 7.6.4.11
Check edited robot program is
(This can not operate when the program syntactically correct.
has been opened in debugging status.) Command You can display a list c_)f the_ 7.6.4.12
Template commands and make insertions on
Renumbering and sorting can only be the program command edit screen.
used with MELFA-BASIC IV and XYZ Position | You can change the position 7.6.4.13
Movemaster commands. variable variables in the program being
Batch Edit edited in a batch and can sum up
Tact time calculation can only be used | Joint all the values
in a simulation. Position
variable
Batch Edit
Tact time Tact time calculation can only be 13.12
calculation used in a simulation.
Tact time of the program can be
calculated.
Option You can customize the program 7.5
edit area, screen display area and 7.7.5
syntax check before saving a
program
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7.5. Customizing the Program Edit Screen

You can customize the program edit screen.

With the program opened, on the menu bar, click [Tool] -> [Option] and set the program edit screen as you
want with the displayed option screen.

Clicking the [Restore Defaults] button restores the default settings.

Proportion of window Cornmand line Edit area
= D :
e rer v Display the hint of command farmat
S [ Color the Words
N Commands - POS, MOVE: [E——
Commands - PROGRAM:; —
XYZ type (P) Joint type (1) —
; 0 e a e Cormmatds - I0; -
\ m—]
: Cormmands - SLOT, MECHAnISM: [
Commands - HAND: —
Syrtax Check before save Commands - OTHERS: 1
System functions: [
@+ Check automatically —_—
Systermn status variables: -
" Confirm whether to check beforehand —
Comment: -

™ Newer check

Font:  Tah 10
7 MNever display the result 2 e ey

whenaver error is not occurred Regular Edit...

Reset default values oK | Cancel |

Figure 7-9 Option Screen

d

7.5.1. Changing the display area

In the "Display area" group, you can set the command display area and position edit area display ratios and
for the position edit area, the XYZ (P) variable and joint (J) variable proportions.

7

)~ Proportion of Window \‘I Cornmand line Edit area
0 1
1 v Display the hint of d format
1 | Commands Position : ERR T TR FE 2 [
|| gm0 T Color the Wards
| 1 ' Commands - POS, MOVE: [ ]
! 1
' | Commands - PROGRAM:; —
: XYZ type (P) Joint type (13 | —
oo L 1| commands - 1/O: [ ]
i )
! j : commands - SLOT, MEcHAMSM: [
! —
L i Commands - HAND: —
Syntax Check before save Commands - OTHERS: (=
Systermn functions: 1
@+ Check autornatically —_—
Systern status variables: [E—y|
" Confirrn whether to check beforehand —
Comment: -
" Never check S
: Font:  Tahoma (10)
Mever display the result
Ie whenever error is not occurred Regular Ediit...
Reset default values oK | Cancel |

Figure 7-10 Program Edit Screen Display Area Change
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7.5.2.

Command format hints

You can use pop-up hint display to display the format for the robot program command, system functions, and
system status variables displayed in the command edit area.

7.5.3.

Proportion of Window

Cornrnands

Position

XYZ type (P)

Joint type (1)

-Syntax Check before save

+ Check autornatically

" MNever check

[ Mever display the result

Reset default values

" Confirmn whether to check beforehand

whenever errar is not occurred

Command line Edit area

[ Color the w
Cornmands

Cornrmands -
Cornmands -
Cornmands -
Cornmands -

Cornmands -

ards
- POS, MOVE:

PROGRAM:

o

SLOT, MECHAMISM:
HaMD:

OTHERS:

Systermn functions:
Systermn status variables:

Comment:

Font:  Tahoma (107
Regular

o]

\i
=3
At

Cancel

Figure 7-11 Command Edit Area Command Format Hint Display Settings

Character colors

You can assign the colors for displaying robot program command, system functions, and system status
variables displayed in the command edit area.

Proportion of Window

Cornrnands

Position

WYZ type (P)

Joint type (1)

-Syntax Check before save

@+ Check autoratically

" Never check

7 Mever display the result

Reset default values

whenever errar is not occurred

" Confirrn whether to check beforehand

14
[}

Command line Edit area

v Display the hint of command format

[~ Color the Words
Cormmands - POS, MOWE;

Commands - PROGRAM:
Cormmands - Ii0;

Cormmands - SLOT, MECHAMISM:
Commands - HAND:

Commands - OTHERS:

Systern functions:

Systermn status variables:

Comment:

Font:  Tahoma (10)
Regular

S - —————————==-=—==-===

Figure 7-12 Command Edit Area Character Color Settings
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7.5.4. Changing the font

You can change the font displayed in the command edit area.
Click the option screen font [Change] button. The font setting screen is displayed, so after setting the font
name, style, and size, click the [OK] button.

Option Fant style: g
Fiegular 10 QK.
Proportion of Window Cornmand line Edit area & \_I
~
i ¥ Display the hint of command forn Terminal —|Italic 1 i w
Caommands Position {} Times New Foman Bald 12
SR [ Color the Words (} Trebuchet M5 Eold Italic 14 =
1 Commands - POS, MOWE: )} Tunga 1E
C ds - PROGRARM 8 yerdana 3 L
omrands - : Yrind M 20 4
KYE type (P) Joint type (1) T - B

A T T Comrmands - IfCn
N Sample
i Commands - SLOT, MECHANISI

Commands - HAND: A3BhbyyZz

-Syntax Check before save Carmmands - OTHERS:

Systern functions: |Scr|pt: J
@+ Check automatically “whestern -
System status variables:

" Confirm whether to check beforehand
Cormment:

" MNewer check

r
Font:  Tah 10
¥ MNever display the result el chomai)

1
1

whenever errar is not occurred 1 Regular Edlit...
1

Reset default values oK | Cancel ‘

Figure 7-13 Command Edit Area Font Setting
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7.6. Program Editing

This chapter explains the methods for editing MELFA-BASIC V programs.
For RT ToolBox2 command statement editing, you can input in the same way as with a general editor like a

notebook. There is no need to input the [Enter] key for each line as was the case with RT ToolBox.

7.6.1. MELFA-BASIC V command statement editing

When writing a program using MELFA-BASIC V, you do not use line numbers, unlike MELFA-BASIC IV or
Movemaster commands. Instead the step position is displayed on the left end. These step numbers are
automatically displayed with the keyboard [Enter] key.

B Proeram 1:RG1 01.r Online) [MELFA-BASIC VI [2|[B]X]

Figure 7-14 MELFA-BASIC V Command Edit Screen

Even if you input MELFA-BASIC V commands with all lowercase characters, when the program is written to
the robot controllers, the commands are converted into the correct mixture of uppercase and lowercase letters.

B Proeram 1:

oy pl 1|
oy poz2
oy pa3
MO p04
MO p0S

n = W ko=

| > = Proeram 1:

When this is written to the robot
controller, it is converted into
uppercase and lowercase
characters in correct
MELFA-BASIC V format.

Figure 7-15 MELFA-BASIC V Character Input

L) I N T A R

Mow pO1
Moy pO02
Moy pa3
Mow pO4
Moy pas
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7.6.2. MELFA-BASIC IV and Movemaster command command statement editing

When writing a program using MELFA-BASIC IV or Movemaster commands, step numbers like those of
MELFA-BASIC V are not displayed. Input the line number at the front of the command statement.

B Proeram 2:RG2 01.r ©Online} [MELFA-BASIc V] [T ][E)X]

Figure 7-16 MELFA-BASIC IV Command Edit screen

~ & Caution \

For MELFA-BASIC 1V and Movemaster commands, input line numbers.
Step numbers are not displayed on the MELFA-BASIC IV and Movemaster command edit screen. When using
MELFA-BASIC IV and Movemaster commands, always input line numbers.
If there are no line numbers, this is a syntax error.

[Line numbers ASHiMOY POS
LE0IMOY POG
170MON POL
MOv POz <+——_Syntaxerror |
- J

There is a function for sorting commands in order of line number even if you do not input them in order of line
numbers. For details, see "7.6.4.15 Sorting".

= Proeram 2: = Proeram 2:
10 maoy pO1 10 mow pd1
20 mav po2 :> 14 HOPEN 1
20 goto 10 15 0LY 1
14 HOPEM 1 16 HCLOSE 1
15Dy 1 20 mov po2
16 HZLOSE 1 20 goto 10

Figure 7-17 Sorting

There is a function for reordering commands in order of line number even if you do not input them in order of
line numbers. For details, see

10 mov pol | — || 10 MO PO1

20 mav pl2 ( When this is written to the 20 MOV PO=
30 mav p03 | robot controller, it is 30 MO PO3
40 mov po4 | converted into all 40 MOV PO4
uppercase characters, =0 MOV POS
which is correct

MELFA-BASIC IV format.

S0 moy pos

Figure 7-18 MELFA-BASIC IV Character Input
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7.6.3. Position variable editing

Position variables are edited on the position edit screen. The upper list is a list of XYZ coordinate variables

and the lower list is a list of joint coordinate variables.

B Program 1:RG1 V65.r (Online) [MELFA-BASIC =13
E

2_2 rﬂov x| =
add Edit Dekte |

WNZ xn W z A B C L1 ~
poo 400,120 0000 g544.620 180000  -0.070 180,000 0.000
po1 678,740 0000 353500 -180.0.. 0000 -180.0... 0.000
POz 657.1... -169.8.. 353.500 1 0oo
POZ -657.1.. 169880 353500 19 XYZ position variables [ooo
P11 497.040 -303.6... ©593.230 -1 ]
D12 A07 NdAn 2032 A CaR 45N 11E [ZC LN B L e § T nnn b
£ >
Jairt 1 12 13 14 15 Ja 17
Jo 0.000 0.a00 90,000 0.000 90,000 0.000 0.000 o
n 0.000 50000 120000 .0oo a.c
12 0000 -13.910  -91,150 Joint position .0oo oL
13 00,000 50,000 120,000 variables aluln] oL
14 QD000 -13.910  -91.150 1 =~ .0oo o
< ¥

Figure 7-19 Position Variable Edit Screen

Array variables are displayed developed in their own lists.

& Program 1:RC1 V65.r Online) [MELFA-BASIC VI EX
1| Dim pa(10) 5
2|Mb =3 -

Add Edit Delete

xvz X v z A B c ] =
pa(1) 0000 0000 0000 0000 0000 0000 C0.000
pa(2) 0000 0000 0000 0000 0000 0000 0000
pa(3) 0000 0000 0000 0000 0000 0000 0.000
pa(4) 0000 0000 0000 0000 0000 0000 0.000
pa(s) 0000 0000 0000 0000 0000 0000 0.000
pa(s) 0000 0000 0000 0000 0000 0000 C0.000
pa(7) 0000 0000 0000 0000 0000 0000 0.000
maloh nonnn n nnn [RERn N} onn nnnn [nRn ] [nEnnn}
<

[ Jaint 1 2 ! M 5 B 7

Figure 7-20 Array Variable Display

~ /N Caution \

About uppercase characters and lowercase characters in position
variables names

With MELFA-BASIC V, you can use lowercase letters in variable names.

This software does not differentiate between uppercase letters and lowercase letters in variable names.
For example, the position variables PA and pa are recognized as the same position variables.

The controller converts all later variables to match the first position variable name defined. For example, if
you write a program like that below, the position variable "pa" is used and "PA" is converted into "pa".

Mov pa 1
Mow Pi ::> 2

When this is written to the robot controller, it is
converted as on the right.

Mov pa
Mow pa

1
Z
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7.6.3.1. Adding/changing position variables

To add a position variable, click the [Add] button. The position variable add screen is displayed. At this time, if
position data is selected in the list, the contents of that position data (XYZ/joint, position information) are
displayed. However, the variable name remains blank.

To revise a position variable, select the position variable to be revised in the list, then click the [Change]
button.
The selected position variable is displayed. At this time, the variable name can not be changed.

Select either XYZ coordinate type or joint coordinate type, input the values of each element of the position
data, input the position variable name, then click the [OK] button.

While editing an online program in online status or simulation status, you can read the current robot position
by pressing the [Read Current Position] button.

Edit Position data X

— L | The validity of the elements is
checked. For some robot
e models, some elements are not
" laint checked.
X 0.000 Robaot:
W 0.000| M [ [urv-esoL -
z: 0.000| W
Get current position
2 0,000 v
B 0.000| @
C 0,000
L1: r
L2: r
FLG1: | | Edit FLG1
FLG2: Bl Edit FLG2

Cancel |

Figure 7-21 Position Data Variables

& Caution

When adding a position array variable, specify the array name and element numbers as the variable name.
Also, when writing to a robot, always write the Dim declaration in a command statement. If there is no Dim
declaration, an error occurs when you write to the robot controller.

The units for elements used depend on the robot. See the robot's own operations manual.

[— & Caution
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7.6.3.2. Deleting position variables

After selecting the target position variable, click the [Delete] button. The selected position variable is deleted.
You can also delete multiple position variables at the same time. You can select multiple position variables by
clicking position variables while holding down the [Ctrl] key or the [Shift] key on the keyboard. However, you
cannot select XYZ position variables and joint position variables at the same time.

— & Caution ~

To delete a position array variable, delete the command statemernt.
"Dim" declaration.

With this software, even if a position variable is deleted, if a program with a "Dim" declaration is written to a
robot controller, the position array variables declared with the "Dim" are left with O for all their components.

\. J

7.6.4. Edit assist functions

This explains the edit assist functions, which help in command editing.

Edit assist functions such as copy, cut, find, find and replace, and jump are used from [Edit] and [Tool] on
the menu bar.

7.6.4.1. Copy

Copies a character string in the command being edited. You can also copy multiple lines.

After selecting the character string to be copied, click on the menu bar [Edit] -> [Copy].

You can use the paste function, explained below, to paste this copied character string to another location in
the program.

For details on position data copying, see "7.6.4.4 Copy position data".

7.6.4.2. Cut

Cuts a character string from the command being edited. You can also cut multiple lines.

After selecting the character string to be cut, click on the menu bar [Edit] -> [Cut].

You can use the paste function, explained below, to paste this cut character string to another location in the
program.

7.6.4.3. Paste

Pastes the copied or cut character string to the specified location.

Put the cursor where you want to paste, then click on the menu bar [Edit] -> [Paste]. The copied or cut
character string is inserted at the specified location.

For details on position data pasting, see "7.6.4.5 Pasting position data".

7.6.4.4. Copy position data

Copies position data. You can also copy multiple position data items.
After selecting the position data to be copied, click on the menu bar [Edit] -> [Copy — Position datal].
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7.6.4.5. Pasting position data

This pastes the copied position data.
Make active the program you want to paste into, then click on the menu bar [Edit] -> [Paste — Position data].
The copied position data is inserted into the specified program.
At this time, if there is already position data with the same name in that program, a confirmation message is
displayed.

FBaste Position variables

PO0 already exists.

¢ Paste As,., Cwerwrite Skip wirite Al Cancel |

Figure 7-22 Paste Position Data Confirmation Message

7.6.4.6. Find

This searches for the specified character string.
Click the menu bar [Edit] -> [Find]. The find screen is displayed.

Fird waht: | | j

[~ Match case Go to Top
Fird Mext | Find Prewious | Display List | Close |

Figure 7-23 Find Screen
Input the character string to find, then click [Find Next] or [Find Previous]. The character string search starts.

If you click [Display List], all the instances of the specified character string are found from programs and

displayed in a list.

Find weaht: | oy j
[~ Match case Go to Top
Firnd Mest | Find Previous Close |
Contents Step# | A
Mov 10 3
Moy J1 10
Moy 12 11
Moy 13 12
Moy 14 13
Mov 10 15
Maov PO1 17
Moy PO2 18
Moy PO3 19
Moy 10 21
Mov P14 26
May 10 28 M
Jump Close List

Figure 7-24 Find Results List Display

When you select an item from the find results list and click the [Jump] button, the display jumps to the line that
includes the selected item.
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7.6.4.7. Find in Files

This searches for the specified character string in the "Online" or "Offline" program files registered in the
current project.

Click the menu bar [Edit] -> [Find in Files]. The find in files screen is displayed.

You can also display this screen by clicking the program management [Find in Files] button.

EindlinkEiles X
Find waht: | Mo |
In Folder: + pC C:¥Documents and Settings¥r3p¥M... ¥Program

" Robot  1:RC1
[ Match caze

v Newer find Line# Fird | Close

Figure 7-25 Find in Files Screen

Input the character string to find and select the location to search.

When "PC" is selected as the location to search, all the offline programs registered in the current project are
searched.

When "Robot" is selected as the location to search, all the online programs registered in the current project
are searched. In other words, all the programs in robot controllers in the "online" status connected to a robot are
searched. If a simulation is running, all the programs in the virtual controller are searched. When you search in
controllers, the communications with the controllers may take time.

Il Rezult “Mox" @

2p¥My Documents¥Factory Line# 1¥RC1¥Program® 1. prgl1): 1 Moy pl
Jpnty Documents¥Factary Line# 1¥RCL¥Program¥ 1. prg (2 2 Moy p2
3p¥My Documents¥Factory Line# 1¥RC1¥Program® 1. pra(3): 3 Moy p3
Sty Docurments¥Factory Line# 1¥RC1¥Program¥ 1. org (4 3: 4 Moy pd

Open with Program edit Close

Figure 7-26 Results of Search from File

C:/x=-+-+/RC1/Program/P01.prg @ 2 1@

/ Line contents
Folder in which workspace Fixed Number of
is created stens
; Program
Project name nan?e Number of lines from head

With the [Open with Program edit] button, you can open the program that includes the contents of the line
selected from the list of search results.
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7.6.4.8. Replace

This replaces the specified character string with another character string.
Click the menu bar [Edit] -> [Replace]. The Replace Screen is displayed.

Relpace X
Find waht: |Mov j
Replace with: | Mys j

[~ Match case Go to Tap

U Find Mext Replace Replace &l setting... | Clase |

Figure 7-27 Replace Screen

[Find Next] : Searches for the next instance of the character string to be replaced.
[Replace] . Replaces the found character string.
[Replace All] : An item is displayed for specifying the range in which to replace all instances of the

specified character string.

With Replace All, you can specify a range in which to replace.
When you click the [Replace All] button, all the instances in the specified range are replaced.

Relpace gl
Find weahit: |M0\t j
Replace with: | My j

[~ Match case Go to Top

Close |

Replace Range
o Al

" Selected lines

~

Replace &l
Figure 7-28 Replace All Setting Screen

7.6.4.9. Jump to specified line

Jumps to the specified step number or label.
Click on the menu bar [Edit] -> [Jump]. The jump screen is displayed.

Cesignate step# or label to jump to.

[0]4 | Cancel |

Figure 7-29 Jump Screen

Input the step number or label to jump to, then click the [OK] button. Display jumps to the specified step
number or label.
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7.6.4.10. Partial writing

Writes the selected program lines to the robot controller.

This is handy for reflecting the contents of the partially revised program in the robot controller, but be careful.
Only the selected part of the program is written.

Select the lines to be written to the robot controller, then click on the menu bar [Edit] -> [Partial Write].
Check the contents to be written, then click [Yes].

Are youl sure you want to write the selected lines to
the Robot Cantraller?

12| Mav 13

13| Mov 14 Robot: 1:RC1
14 | Hext 10 Moy 11
15 [ Mow 10 11 Moy 12

16 | For MO1=1T
17| Mov PO1

10 P DO

Figure 7-30 Partial Writing

7.6.4.11.Syntax check

You can check whether or not the edited robot program is syntactically correct. Execute this before writing the
program to the robot controller.

Click on the menu bar [Tool] -> [Check Syntax]. If there is a syntax error, the error location and details are
displayed.

Syntax check Error f‘S_(|
Errar line Step# | Error content
3 Mo 10 3 Syntax error

Figure 7-31 Syntax Check Results Screen

If you select the detected error and click the [Jump] button, it jumps to the command statement with the error.
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7.6.4.12.Command template

You can display a list of the commands and make insertions on the program command edit screen.

Click on the menu bar [Tool] -> [Command Template].

Command Template &
Cateqgory: Cornrmahd: Format:
L i R~ [accel -~
Position/Move Base Accel < Acceleration rates
Prograrm Crp Int Accel <Acceleration rates, <Deceleration rates
fin} Crnp Off Accel <Acceleration rates, <Deceleration rates, <, &
Mechanism Cmp Pos < >
Slot Crmp Tool
giﬂd Emth Template:
oS i}
Systern function CalChk EEES: 50 s
Systemn status wariak  |Collyl accel 50, 100
Def Arch s
Fing: Accel 100, 100, 20
< I +| |accel 100, 100, 20, 20 -
Description:
Designate the robot's acceleration and deceleration speeds as a percentage (%),

Insert a Template |

Figure 7-32 Command Template

Close |

When you select the template for the selected command from the list, then either click the [Insert Template]
button or double click, the command is inserted onto the program command edit screen.

7.6.4.13. XYZ position data batch editing/joint position data editing

You can change the position variables in the program being edited in a batch and can sum up all the values.
For example, you can add 10.00 to the X components of the P00, P01, P02, P03, and P04.

To batch edit XYZ position variables, click on the menu bar [Tool] -> [Batch Edit XYZ Position Data].
To batch edit joint position variables, click on the menu bar [Tool] -> [Batch Edit Joint Position Data].
All the position variables of the respective type are displayed.

Batch edit of Position variables

Position variables: Target: Walue to Change
=i ]] A POl Add  Change
POZ
P03 ¥ 0.000 v o
0.000 H u
P11 v
Eig & 7 0.000 N I
P14 A 0.000 H ™
P21
poz % B 0.000 - I
P23
P24 [ 0,000 |— |—
pa(1}
pa{10) = L1 |0.000 r u
ke
n Lz |o.ooo ~ o
Select Al Select Al
OK, | Cancel |

Figure 7-33 XYZ Position Data Variable Editing

From the position variable list, select the position variable to change, then add it to the change list with the [->]
button.

Input the change value, select the change method [Add] / [Change], then click the [OK] button. You can not
set both [Add] and [Change] for the same element.

You can cancel the registration of a position variable for change with the [<-] button.
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7.6.4.14.Renumbering

The renumbering function can only be used with MELFA-BASIC IV and Movemaster commands.

You can renumber line numbers in a batch. You can specify the range for renumbering.

With the setting dialog, you can specify the start and end lines numbers, the new starting line number, and the
line number interval.

While editing a program created with MELFA-BASIC IV or Movemaster commands, click the tool bar [Tool] ->
[Renumber]. The renumber set screen is displayed.

Renumber E]
Mewy line# Conditions
il Start line #: 10

10

" Sort lines of the range in ascending order of
the line# before renumbeting

" Selected lines Line pitch:

" Line#

Update the line# of the jump destination
outside the range

o]

Figure 7-34 Renumber Setting Screen

Cancel

~ & Caution

Renumbering can only be used with MELFA-BASIC IV and
Movemaster commands.

The renumbering function can only be used with MELFA-BASIC IV and Movemaster commands. It can not
be used with standard MELFA-BASIC V.

7.6.4.15.Sorting

The sorting function can only be used with MELFA-BASIC IV and Movemaster commands.

This sorts the edited program by line number.

While editing a program created with MELFA-BASIC IV or Movemaster commands, click the tool bar [Tool] ->
[Sort]. The confirmation message is displayed, then the line numbers are sorted in ascending order.

= Proeram 2: = Proeram 2:
10 mov pO1 10 mow p01
20 mav p02 |:> 14 HOPEM 1
30 goto 10 15 0LY 1
14 HOPEM 1 16 HCLOSE 1
15 DLY 1 20 mow pl2
16 HCLOSE 1 30 goto 10

Figure 7-35 Sorting

- & Caution

commands.

used with standard MELFA-BASIC V.

Sorting can only be used with MELFA-BASIC IV and Movemaster

The sorting function can only be used with MELFA-BASIC IV and Movemaster commands. It can not be
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7.7. Saving Programs

Always save the edited program.
There are three methods for saving: saving, saving to computer, saving to robot controller.

— & Caution w

Do not write a program to the controller with duplicate step
numbers.

Even programs with duplicate step numbers or that are still being edited and are not yet syntactically
correct can be saved on the computer. However, be careful not to copy or otherwise transfer such a program
to a robot controller with the program management functions.

If a program with duplicate step numbers is written to the robot controller, the duplicate step lines are written

over each other.

7.7.1. Save

Saves the program being edited with its current name.
When you click on the menu bar [File] -> [Save], the program is saved, overwriting the older version of itself.

If you are editing a program on a robot controller, the "Save Items" setting screen is displayed. Set the items

to write, then click the [OK] button.
For details on the "save items", see"7.7.4 ltems written when saving in robot".

Iv Position variables

™ Program external position variables

0k | Cancel

Figure 7-36 Writing Items
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7.7.2. Saving on computer
Saves the program being edited to the computer. At this time, you can set a new program name.
Click on the menu bar [File] -> [Save to PC].
Save As Robot proeram E]

Program path

|
Update

Robot program Size | Date | Timne |
Ei1pmg 271 2008/01/08 10:35:50
E2.prg 42 2008/01/08 10:35:51
Robot program

K, | Cancel

Figure 7-37 Saving on Computer

Input the robot program name, then click the [OK] button.

~ & Caution
Folder in which programs are stored

Programs on the computer are managed in units of workspace projects. The folder they are stored into is
workspace writing folder/project name/Program.

To store into any other folder, first store in this folder, then copy into the desired folder with the program
management copy function.

. & Caution

~
About the program name which is disable on PC
Windows, error is occurred in the Program editing tool when opening that program. To solve this problem, it
is necessary to change the program name in the robot controller.
The “Reserved words” are the special words used by Windows system. Therefore, it is impossible to use
these words as the file name on PC. The following words are in “Reserved words”.
AUX, COM1to 9, CON, LPT1 to 9, NUL, PRN
\ J
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7.7.3.

Saving in robot controller

Saves the program being edited to the robot controller with a new name. At time, you can set a new program

name.

Click on the menu bar [File] -> [Save in Robot]. The "Save ltems" setting screen is displayed, so set the save
items, then click the [OK] button.
For details on the "save items", see "7.7.4 ltems written when saving in robot".

Save Az Robot proeram

Robot Controller

X

Update

[ Bove. |

Robot programm

Size | Date

| Time | Protect

B1
B2

<

481 08/01/08
262 08/01/08

02750 Hone

0:27:51 MNone

Robot program |

K | Cancel |

X

Save Items

v Position variables

I~ Program external position variables

04 | Canicel

Figure 7-38 Saving on Robot Controller
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7.7.4.

Items written when saving in robot

When saving a robot program in a robot controller, write items can be set by categorizing them into
instructions, position variables and program external position variables.
This function is displayed on CRn-500 series robot controllers from the H1 edition on.

This save item default values for when you have read a robot controller program are the same as the "Read

ltems" when you read the program.

computer, the display becomes as in "Figure 7-39 Save Items".

v Position variables

I™ Program external position variables

04 | Cancel |

Figure 7-39 Save Items

When you have created a new program or opened a program on the

We will explain the operations for saving to a robot when only command lines or only position variables
are specified, using the following example for illustration.

the robot controller

Example: When there are programs in program editing on the computer or in

<<Program in the robot controller>>
10 Mov P1
20 Mov P2
30 Mov P3
40 End
P1=(400.000, 0.000, 100.000, , , 90.000)(4,0)
P2=(  0.000, 400.000, 150.000,,, 0.000)(4,0)
P3=(-351.704, -49.369, 22.000, , ,-95.168)(0,0)
P4=(276.499,-599.066, 264.966, , , 29.170)(0,0)

<< Program on computer >>
100 Mov P1
200 Mov P2
300 Mov P5
400 End
P1=(400.000, 0.000, 100.000, , ,-90.000)(4,0)
P2=(  0.000, 400.000, 150.000,,, 0.000)(4,0)
P3=(-351.704, -49.369, 22.000, , ,-95.168)(0,0)
P5=(535.786, 295.021, 102.000, , ,148.420)(0,0)

‘ <- Change

(1) When only command line written

<<Program in the robot controller>>

P1=(400.000, - 0.000, 100.000,,, 90.000)(4,0)
P2=(  0.000, 400.000, 150.000,,, 0.000)(4,0)
P3=(-351.700, -49.370, 22.000,,,-95.170)(0,0)
P4=( 276.500,-599.070, 264.970,,, 29.170)(0,0)

100 Mov P1

200 Mov P2 ﬁanging only the command line
300 Mov P5

400 End

The position variables are not
changed.

(2) When writing position variable only

<<Program in the robot controller >>

The command line is not changed.

10 Mov P1
20 Mov P2
30 Mov P3
40 End
0.000,

P1=(1400.000, 100.000,,,-90.000)(4,0)
P2=(  0.000, 400.000, 150.000,,, 0.000)(4,0)
P3=(-351.700, -49.370, 22.000,,,-95.170)(0,0)
P4=(276.500,-599.070, 264.970,,,.29.170)(0,0)

The position variables on the computer are
overwritten. However, position variables
that are in the robot controller, not on the

iP5=(535.790, 295.020, 102.000.,.148.420)(0,0)

i computer, are left as is. (Reference)
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7.7.5.

Setting the syntax check for before program saving

You can set whether or not to have the syntax checked when you save a program and whether or not to
display a message when there are no syntax errors.

With the program opened, on the menu bar, click [Tool] -> [Option] and set with the option screen.
The default setting is automatic syntax checks with no message displayed if there is no syntax error.

Cornrnand line Edit area

Proportion of Window

Cormrnands Pasition

W Display the hint of command format

Bk S s o w e oa [~ Color the Words

3 Cornmands -

Cornmands -

XYZ type (P) Joint type (1)

Cornrmands -

Syhtax Check before save

* Check automatical

" Confirm whether to check beforehand
Comment:
" Mever check

7 MNever display the result

whenever error is not occurred Regular

Reset default values

; Commands -

Cornmands -

Carmrmands -

POS, MOVE:
PROGRAM:

I/

SLOT, MECHAMISM:
HAMD:

OTHERS:

System functions:

Systemn status variablas:

Font:  Tahoma (10

Edit...

d

o]

Cancel

Figure 7-40 Settings for Syntax Check Before Saving
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7.8. Program Printing

You can print programs you have written.

7.8.1. Checking a printimage

You can display a print image of the program on the screen.
Make active the program you want to print, then click on the menu bar [Workspace] -> [Print Preview]. The
print image for currently active program is displayed.

7.8.2.  Printing a program

Make active the program you want to print, then click on the menu bar [Workspace] -> [Print]. The currently
active program can be printed.

7.8.3.  Setting to print a program

You can customize the pages the program is printed with.

When you click on the menu bar [File] -> [Page Setup], the page setup screen is displayed.

You can set whether or not to print the file name, print date and time, and page numbers, the space between
lines and the margin sizes.

Page Setup El
Fi Margins [mm]
¥ Print date Left: 20 Right: 15
v Page# Top: 13 Bottom: | 15

Line pitch: |1 Line -
Ok | Cancel |

Figure 7-41 Page Setup for Printing
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7.9. Program Debugging

You can debug robot programs you have written.

—~ & Caution

Debugging is for programs on a controller or on a virtual controller
with a simulation running.

When debugging, use a program on a controller or on a virtual controller with a simulation running. You can
not debug a program stored on a computer.

7.9.1. Starting debugging

Open the robot program in debugging status. From the project tree [Online] -> [Program], select the program,
then click the right mouse button. From the right mouse button menu, click [Debug Open].

i “;if—ssm B Proeram 1:RG1 1.r (Online} [MELFA-BASIG V] =13
= Pm:;am 1| Maov pl
|: Cpen Program Moy p2
ebue Open Il p3
= oy pd

Gaution

Edit Delete
3 Y zZ A B C L1 A
FFr.450 -0.020 928.760 o0.440  -F1.000 89,570 n :

F10 2N 470 IS0 a28 FAN an d4n =71 nnn 12/ 2NN W
| >

11 12 ] 14 13 5] 17

Figure 7-42 Opening a Program in Debug Status

The specified robot program is opened in debugging status. The execution line cursor >is displayed at the
left end of the command edit area. The line on which this execution line cursor is displayed is the line currently
being executed.

The display of this execution line cursor can be switched on/off with the menu bar [Debug] -> [Display/Do not
display Execution Line].
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7.9.2. Executing programs step by step

~ /\ Danger

With program debugging, the robot may operate at 100% speed.
Watch out for the safety around the robot.

Also, prepare a T/B at hand and use the robot in a status in which an
emergency stop can be made at any time.

A program that has been opened in debugging status can be run step by step.
Operate using the debug operation screen that is displayed at the same time the program was opened in
debugging status.

Debueging

Program selection possible

[m)smms

[Q)OVRD

arop . . (5) Step Execution ]

(6) Continuous Execution ]

(8) Reset ]

[ (7) Servo On/Off (9) Direct Execution ]

Figure 7-43 Debug Operation Screen

(1) Status
The controller's task slot status is displayed.

(2) OVRD
This displays and sets the robot speed override.

(3) Jump
You can specify the line in the program to execute.

(4) Stop
You can stop the program.

(5) Step Execution
This executes the specified program one line at a time. Pressing the [FORWD] button executes the
command on the current execution line and advances the current execution line one line. Pressing the
[BACKWD] button executes the command on the current execution line and returns the current execution
line one line.

(6) Continuous Execution
This executes the program continuously from the current line.

(7) Servo On/Off
You can switch the robot servo On/Off.

(8) Reset
You can reset the program and any errors that have occurred.

(9) Direct Execution
You can execute any command without relationship to the robot program.
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7.9.3. Revising programs

The command statements for a program that has been opened in debugging status can not be edited in the
command edit area. You can revise command statements from [Edit] on the menu bar. Click on the menu bar
[Edit] -> [Edit Command line (Online)], [Insert Command line (Online)], and [Delete Command line (Online)].
Position variables can be edited as usual.

Edit Command line — Online
Ihzert Command line - Online
Delete Command line - Online

(1) Edit command line
You can edit the contents of the specified command line.
Click the command line to be edited with the mouse, click on the menu bar [Edit] -> [Edit Command line
(Online)]. The screen for editing the command line is displayed.

Edit Command line {Online)

Step# 1
Moy Pl

Ok | Cancel

Figure 7-44 Command Line Editing (Online)

Revise the command line, then click the [OK] button.

(2) Insert command line
You can insert a command statement at the specified line.
Click the line at which the command statement is to be inserted with the mouse, then click on the menu bar
[Edit] -> [Insert Command line (Online)]. The screen for inserting the command line is displayed.

Insert Command line {Online)

Insert at a front of step# 1

Figure 7-45 Command Line Insertion (Online)

(3) Delete command line
You can delete the specified command line.
Click the line at the line with the command statement to be deleted with the mouse, then click on the menu
bar [Edit] -> [Delete Command line (Online)]. The confirmation screen for the command line deletion is
displayed.

MELFA RT ToolBox2

! E Are you sure vou want ko delste selected line?
L

es Mo |

Figure 7-46 Confirming Command Line Deletion
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(4) Edit position variables
For details on the method for editing the position variable, "7.6.3 Position variable editing".

~ & Caution N\

Be careful when changing the value of a variable.

When you change the value of a variable, the operation target position of the robot may change and result in a
collision. This is particularly dangerous during robot operation, so check carefully before changing the value of a
parameter.

. J

& Caution

Partial writing can not be performed while editing a program in
debugging status.

7.9.4. Setting and deleting breakpoints

You can set a breakpoint in a program that has been opened in debugging status.
If you set a breakpoint, when you open the program in debugging status, you can stop the program at the
line while executing the Continuous execution. After stops, you can execute the program continuously.

Breakpoints can be set up to 128. Moreover, when the program is quitted, every breakpoint is deleted.
There are the following two types of breakpoints.

Permanent breakpoint :  After stopping, the breakpoint keeps being set.
One-time breakpoint . After stopping, the breakpoint is automatically deleted at the same time
as stopping.

& Caution

Breakpoints can only be used with MELFA-BASIC V.

(1) Set a Breakpoint
The breakpoint is set according to the following procedure.
1) Click the command line where breakpoint is set with the mouse, then click on the menu bar [Debug]
-> [Set Breakpoint].

2) The breakpoint setting screen is displayed.
Select the type of breakpoint to set, then click the [OK] button. The breakpoint is set at the specified

command line.

Type

(* Permanent

" One time

Cancel

Figure 7-47 Setting a Breakpoint
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3) @ is displayed at the left end of command lines at which breakpoints are set.

Lim FEL LS
MO1=0

MO 1=MD1+1
Wow POO
Wow PO
Wow POZ
HOpen 1
Dly 0.5
Hilose 1

Figure 7-48 Display of Lines with Breakpoints Set

(== =R R R

w

(2) Delete a Breakpoint
To delete a breakpoint, click the command line with the breakpoint to be deleted with the mouse, then
click on the menu bar [Debug] -> [Delete a Breakpoint].
To delete all the breakpoints set in this program, click on the menu bar [Debug] -> [Delete All
Breakpoints].

You can also perform the breakpoint setting and deleting operations with tool bar buttons.

command line under the mouse cursor. command line under the mouse cursor.

v v
= ¥

Figure 7-49 Setting/Deleting a Breakpoint with theToolbar

[ This deletes the breakpoint at the } [ This deletes the breakpoint at the ]

7.9.5. Ending debugging

To end debugging, close the program with the "Ed" button at the top right of the edit screen for the program
opened in debugging status.

opened in debugging status.

v

[ This closes the program 1

B Program 1:RC1 1.r ©Online) [MELFA-BASIC V] Mi=1E3
Figure 7-50 Closing a Program Opened in Debug Status

At this time, if the program has been changed, a confirmation message is displayed asking if you want to
save the changed contents.

MELFA RT ToolBox2

! E Are you sure you wank ko save changes ko '1'7
.

Yes Mo | Cancel |

Figure 7-51 Confirmation Message for Saving the Changed Contents

Here, if you select "No", the changed contents are all thrown out. To put the changed contents into effect,
always select "Yes".
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7.10. Program Management

You can copy, move, delete, compare the contents of, rename, and set protection for robot programs.

From the project tree, select the target project program, then click the right mouse button.
The right button menu is displayed, so select [Manage Programs]. The manage programs screen is
displayed.

Program Manager &|
ace — |
= == Factory Line#l Source Destination
- [ RO1 | |
+-[3] Ofline ; ;
= Online " Project | =l  Project | =l
RW-650L

= # Robot  [1:RCL(CRNQ-Pioc) | @ Robot  [1RCCRNO-700) |
> Selection release Selection release
MName Size | Date Timne Marme Size | Date Time

1 545 08-01-07 182000 1 543 08-01-07 1g8:20:0

2 262 08-01-07 182000 2 262 08-01-07 1g8:20:0

3 262 08-01-07 13:23:0 3 262 08-01-07 18:23:0

4 495 08-01-07 182000 4 495 08-01-07 1g8:20:0

5 2602 08-01-07 18:23:1 5 2602 08-01-07 132301

123 525 08-01-07 182000 123 523 08-01-07 1g8:20:0

145 525 08-01-07 18:20:0 145 525 08-01-07 13:20:0

WES 2338 08-01-08 1m12:1 WES 2338 08-01-08 10:12:1

KURA 395 08-01-07 158:20:0 KLURA 395 08-01-07 13:20:0

LOMG 279 08-01-07 182000 LOMG 279 08-01-07 1g8:20:0

WESL 1985 03-01-07 158:20:0 WESL 1985 03-01-07 13:20:0

kKURAZ 236 08-01-07 13190 KURAZ 235 08-01-07 18190

< ¥ < ¥

Free: 934752 [Bytes] Free: 954752 [Bytes]

File type: | J Filz type: | J

Move ‘ Delete ‘ ReMame Protect ‘ Compare Close ‘

Figure 7-52 Starting Program Management

& Caution

All the operations of these functions are for robot programs.
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7.10.1. Program list display

On the left and right lists, the lists are programs of the displayed in the robot controller and the specified folder.

@ Project You can specify projects in the workspace.
@ Robot You can specify a robot controller that is currently connected.
@ [...] button When you select [Project], you can specify any folder on the computer.

Proeram Manaeer

Source Destination

==
] ' = (=
. e e e e e e X e
[ @ Project l[: Eruiec_t_l __________ J- i @ project  [1Rct =
I’G Robot |1:RC1(CRI’1Q—?){){) LI " Robot | J @ When you select

a folder on the

B Sk v | soectn ez | | computer

MName Size | Date Time MNarme Size | Date Tirne:
1 545 08-01-07 182000 1.prg 271 2002/01/07 12:10:3
2 262 08-01-07 182000 2.prg 42 2008/01f07 18:10:3
3 262 08-01-07 18:23:0

4 495 08-01-07 182000

5 262 08-01-07 18231

123 525 08-01-07 182000

145 525 08-01-07 18:20:0

WES 2338 08-01-08 10:12:1

kLR 595 08-01-07 182000

LOMG 279 08-01-07 182000

WESL 1985 08-01-07 182000

kKURAZ 236 08-01-07 18190

£ > £ >
Free: 954752 [Bytes] Free: 44966977536 [Bytes]
File type: | J File type: |R0b0t program (*.prg) j

Move ‘ Delete ‘ ReMarne

Protect ‘ Compare

Close ‘

Figure 7-53 Program List Display

7.10.2. Copy

The program files are copied. Copying of the entire program file or only the command statements or only the
position variables is possible.

Select the transmission source program names from the list at the left, and designate the transmission
destination folder on the right side. The multiple transmission source programs can be selected at the same
time, but for copying with changing its name, only one program must be selected. Copying is executed when the
[Copy] button is clicked on and [Setting for copy] dialog is set.

Setting for copy El

v Cornrmand
v Position
v Rename

|2 FRG
Target files:
1

2k | Cancel

Figure 7-54 Copy Setting Screen
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7.10.3. Move

The program files can be moved.

Select the transmission source program names from the list at the left, and designate the transmission
destination folder on the right side. The multiple programs can be selected at the same time. Movement is
executed when the [Move] button is clicked on.

7.10.4. Delete

The program files can be deleted.

Select the names of the programs to be deleted from the lists. The multiple programs can be selected at the
same time. The programs can be selected at the both lists. Delete is executed when the [Delete] button is
clicked on.

& Caution

That once the program files are deleted, they cannot be recovered.

7.10.5. Rename

A program file name is renamed.
Select the name of the only one program to be renamed from the lists. The program can be selected at the
both lists. Rename is executed when the [Rename] button is clicked on and a new file name is set at the [Setup

for ReName] dialog.

Input Mew File Mame.

| 2

ik, | Cancel

Figure 7-55 Rename Screen
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7.10.6.

The program files in the controller can be protected. The entire program file can be protected, or just the
command statements or position variables can be protected.

You cannot move, delete, or rename a protected file. Release the protection before any of these operations.

Select the names of the programs to be protected from the lists. The multiple programs can be selected at the
same time. The programs can be selected at the both lists. Protect is executed when the [Protect] button is
clicked on and [Setting for protect] dialog is set.

Protect settings

Setting for protect El

v Cormrmands
v Wariables

Target files:
[Robot:1]1

Cancel

Figure 7-56 Protect Settings Dialog

& Caution

The only programs to which protect operations apply are programs in robot
controllers.

7.10.7. Comparison

The program files can be compared. Comparison of only the command statements or only the position
variables is possible. Select the names of the programs to be compared from the left and right lists. A dialog
displaying the corresponding comparison results will appear when the [Compare] button is clicked on and
[Setting for compare] dialog is set.

CGompare result {Different lines) E|
I\IISS LEZ:¥D0cuments and Settings¥r3pEhy
Line# | Contents 5 Line# | Contents L
3 Mov 10 ‘3" does not exist in this program.
) . 4" ‘4" does not exist in this program.
Setting for compare E| S M_Timer(g)=0 'S' does nat exist in this pragram,
6 M =3 ‘6" does not exist in this program.
¥ Command 7 0ad Off ‘7' does not exist in this program.
o 2 Dyl ‘8" does not exist in this program,
v Pasition |:> 9 For MO1=1 To Ma ‘2" does not exist in this program.
110 Moy Il 10" does not exist in this prograr
11 Moy 12 '11' does not exist in this program
Cancel ‘ 12 Mav 12 12" does not exist in this pragrar
13 Mov 14 '13" does not exist in this program
14 MNext '14' does not exist in this program
15 Mov 10 15" does not exist in this program
16 For MO1=1 To M2 16" does not exist in this program
17 Mov PO1 e 17" does not exist in this program
£ > < >

When both files are the same, the result dialog displays nothing.

Figure 7-57 Program Comparison Settingsand Comparison Results
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7.11.

Program Conversion

You can convert existing robot programs written in a different program language into the currently set

program language.

Table 7-3 Combination list of program conversion

No. Source

Target

Content

1 MELFA-BASIC I

MELFA-BASIC IV

The position data is converted.
If “MELFA-BASIC V” is chosen for the
target, the lines No. are also converted in

(CR-116/356)

(CRn-500/700)

MELFA-BASIC llI MELFA-BASIC V g . .
addition to this conversion.

MELFA-BASIC IV MELFA-BASIC V The lines No. are converted.

MOVEMASTER command | MOVEMASTER command | The position data is converted.

There are the following two types of conversion.
For details, see "7.11.2 Line number conversion (from MELFA-BASIC IV to MELFA-BASIC V", "7.11.3
Position data conversion (from E/EN/M1/M2 series to CRn-500/700 series".

(1) Conversion of the lines No.
Convert the line No. and relevant command line, because the deal of line No. in MELFA-BASIC 1V is
different from MELFA-BASIC V.
(2) Conversion of the position data
Convert the format of position data and relevant command, because the configuration of the
E/EN/M1/M2 E/EN/M1/M2 series controller’s position data is different from the CRn-500/700 series
controller’s.

~ & Caution

Only programs on the computer can be converted.

Program conversion is only possible for programs on the computer. It is not possible to directly convert a
program on a controller or on a virtual controller with a simulation running. To convert a program on a
controller or on a virtual controller with a simulation running, first use program management to copy it onto the
computer, then convert it there.

7.11.1.

From the project tree, select the conversion destination project with [Offline] -> [Program], then click the
right mouse button. From the right mouse button menu, click [Program Convert].
The destination is in the program language set for this project.

Starting program conversion

3:1: Import

CE

Source:

- &= Factory Line#
] R
=[5 Offline
R-65
*
= Online
[aul
+ Prq
+ Pa
+ It
+ har

|MELFA-BASIC ¥

Target:

Mew L 1 1

Program Manager
Program Gornvert

Source Files:

@ Select

[Destination File:

prg

Corverk

Convert & Open

Figure 7-58 Starting Program Conversion
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7.11.2.

Line number conversion (from MELFA-BASIC IV to MELFA-BASIC V)

Convert the lines No. and relevant command line, because the deal of line No. in MELFA-BASIC |V is different

from MELFA-BASIC V.

For the MELFA-BASIC V, convert as follows.
- The line No. is converted to the step No. (sequential No. which starts from 1).

100 MOV P1
110 MVS P2
120 MOV P3

2 MVS P2
3 MOV P3

1 MOV P1

- The command line using line No. jump is converted to the command line using label jump.

100 MOV P1
110 MVS P2
120 GOTO 100

dmvsper
3 GOTJ*LB00001 _I

1"*LB00001 : MOV P1

*LB00001 is the label name create

Convert the program according to the following procedure.

3 1: Import El

Isource: | QEER S (]

| |
\Targeti  |MELFA-BASIC v =l

Source Files:

Destination File: .prg

d automatically by this conversion.

le—(1)

2
P

— (3)

r
1 Conwvert Convert & Open |<_
J

[ (4)

Figure 7-59 Conversion from MELFA-BASIC IV to MELFA-BASIC V

(1) Select the program language of the source and target for conversion.
Start program conversion with the project set with "MELFA-BASIC V"
Choose “MELFA-BASIC IV” for the source and choose “MELFA-BASIC V” for the target.
Itis NOT necessary to select the axis of robot.
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(2) Select the file as source.
Click the [Select] button of the source, and select the file of MELFA-BASIC IV program.

Laak in: |_." Others j &= £ E5-

2 Lpra
k Z.prg
My Recent

Documents 4.0rg

@)

Diesktop
Iy Documents
[
w58
ty Computer

.
My Metwork File name: |3. prg j Open |
Places
Files of type: | Fobat program files [* prg) ﬂ Cancel

(3) Input the name of the file to save the converted program into.

(4) After designating the conversion source file and the conversion destination file, click the [Convert]
button or the [Convert & Open] button.
When [Convert] button is clicked, the designated selected file is converted and written in the target file.
When [Convert & Open] button is clicked, the file is converted, written in the target file and opened
through at Program edit tool.
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7.11.3.

Position data conversion (from E/EN/M1/M2 series to CRn-500/700 series)

This function converts the format of position data and relevant command (DJ, MP and PD command of
MOVEMASTER command), because the configuration of the E/EN/M1/M2 series controller’s position data is
different from the CRn-500/700 series controller’s.

Notel:

Note2:

Note3:

Case 1:

Case 2:

The program conversion converts the position data as well as the commands related to the position
data.

It is not possible to convert commands automatically. Be sure to make grammatical check using this
software before using the program of E/EN/M1/M2 series by the CRn-500/700 series, and change the
commands if necessary.

The position data of the MOVEMASTER command program for M1/M2 series has the base-coordinate
rotated 90°. When using the program for M1/M2 by the CRn-500/700 series, convert M1/M2 program
into EN program with the E/EN/M1/M2 series support software DOS version, before carrying out the
program conversion.

In the case of the E/EN/M1/M2 series support software DOS version and E/EN series Robot
programming supporter for Windows, the data can be saved separately such as command sentence
only, position data only or command sentence and position data. In this program conversion, it is
possible to convert the file of command sentence only and the file of position data only to one program.
The other combinations occurs error. (As following case 3 to 7.)

o

OK

=

p
Program
conversion

.

Command
sentence
+

Command
sentence
+

|

Case 3:

Program
conversion

Position data Position data

~
Command sentence only ) |
Position data only *

NG

SN

Command sentence only

J

-

J

Program

conversion Command
sentence
+

Position data

Case 4:

|

Program
conversion

SN

NG

J

Position data only

—

.

Case 5: Command

—_— sentence
+

Position data

Program
conversion

NG

SN

Command
sentence
+

Position data

-
Command sentence only ).
Command sentence only
l[: -

R
G
Program
conversion
Position data OM
N\

Case 6:
Program

conversion

NG

S

Case 7:
NG

J
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Convert the program according to the following procedure.

(1)

()

©)

(4)

®)

ISource:  |MELFA-BASIC 11T Bl
1 1 (1)
\Target: | MELFA-BASIC Ty =1
Thws T T T T -
sE 5 4 |« (2)
Source Files:
_®

Destination File:

1
@ k& Oy I
onvyer pen ,4_ ( 5)

Figure 7-60 Conversion from MELFA-BASIC Il to MELFA-BASIC IV

Select the program language of the source and target for conversion.

Start program conversion with a project set for "MELFA-BASIC V" or "MELFA-BASIC IV".

For the source, choose “MELFA-BASIC III” or “MOVEMASTER (CR-116/356)" which is the program
language of the E/EN/M1/M2 series.

If “MELFA-BASIC V” is chosen for the target, the lines No. are also converted in addition to this
conversion.

Select the axis of robot.
Select the correct number of axes, so that the configuration of the E/EN/M1/M2 series controller’s
position data is different depending on the number of axes.

Select the file(s) as source.
Click the [Select] button of the source, and select the file(s) of E/EN/M1/M2 series program.
When selecting the multiple files, click the file while pushing the [Ctrl] key.

Loak in: |_}Dthers j =] |‘j€ v

N 1.pos
(6
My Recent 2.ppd
Dacumnents 3.ppd
—
Diesktop
by Documents

by Computer
9
My Metwark — File name: |‘I.ppd j Open |
Places
Fils af bype: | R ohat program files (7 ppd:* pos:" prg) j Cancel

This specifies the file to write the converted program into.
Input the name of the file to save the converted program into.

After designating the conversion source file and the conversion destination file, click the [Convert]
button or the [Convert & Open] button.

When [Convert] button is clicked, the designated selected file is converted and written in the target file.
When [Convert & Open] button is clicked, the file is converted, written in the target file and opened
through at Program edit tool.
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8. Setting Parameters

You can reference and rewrite parameter information set in a robot controller.
You can set parameters with the method of specifying parameter names and setting them or with the method
of making the settings arranged by function.

8.1. Editing from parameter list

You can reference and rewrite individual items of parameter information set in a robot controller by specifying
the name of the parameter.

8.1.1. Starting

This is used in the state with the robot controller connected.
From the project tree, double click [Online] -> [Parameter] -> [Parameter List].

‘& RT ToolBox2 — Factory Line#l (Online) [T”El&|
WorkSpace Wiew Online  Parameter  Window Help

2 = B0
RCIL -| & 3|
[ Works x
=== Factory Line#t] F EZ Parameter list 1:RG1
- I R ]
+-[8 Offline Robotl » | [1:RW-B50L Pararneter list
--Eel Online
- RV=6SCIL Pararmeter Mame | Read
+ Program
L7 arameter ywplanation ribute
Parameter Paramet Explanati Attribute A
Parameter lict AIRERR1 Robotl air pressure error INPUT, During robotl air pressure err, OUTPUT  Commmion
) Motion Limit AIRERRZ Robot2 air pressure error INPUT,During robiot2 air pressure err, QUTPUT  Commmon
AIRERR3 Robot2 air pressure error INPUT, During robiot3 air pressure err, QUTPUT  Commmon
] doe
AIRERR4 Robot4 air pressure error INPUT, During robiot4 air pressure err, QUTPUT  Commmon
| Hand
. . AIRERRS RobotS air pressure error INPUT,During robotS air pressure err, OUTPUT Cormmman
bt | Weight and Size(Hand)
ALIGNTYP Align type select(0:Marmal, 1:Cylindrical) Robot
| Toal
SIDD g ALWEMA Enable X-command,SERVO command and RESET cormmand in ALWAYS ... Cormmon
| Slot Tl = AREA10AT  Type of area check 10 (not usefzonefinterference) Carmmon
% g”;p_“t S'j"?al reﬁet patter AREAIOME  Robot Mo. for area check 10 Camman
2 edicated input/output i AREALIOPL Positiond for area check 10 (x,v,z,a,b,c,11,12) Carnmon
] Communicatian AREALIOP2 Position2 for area check 10 (x,v,z,a,b,c,11,12) Carnmon
fr | Zone AREATIIAT Type of area check 11 (not usefzonefinterference) Cornmarn
b | Free plane limit ARE&11ME Robot Mo. for area check 11 Carnmaon
It | Home Position AREAT1IP1 Position1 for area check 11 (x,v,z,a,b,c,11,12) Caomman
bt | Program Languaze AREALIRPZ2 Position2 for area check 11 (¢v,z,a,b,c,11,12) Caomman
[t | Robot Additional Axis <
< >
Ready Online HUM

Figure 8-1 Starting the Parameter List

At this time, a confirmation message like the following concerning the parameter list is displayed.

MELEA BT ToolBox2 X

@ The parameter list file{ Common,Robaot) not Found. Are you sure wou want bo read?

The File not found is as follows:
Commaon, st

Common, tbl

RY-650).Ist

RY-65C).thl

Yes Mo |

Figure 8-2 Confirmation Message for Parameter List

This window will appear in the following cases.
- When there is no parameter list information in the personal computer.
- When the parameter list used in the robot controller is newer than the parameter list already stored in the
personal computer.
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— <% Memo

What is the parameter list?

The parameter list is a list of parameter information comprised of parameter names, explanatory text, etc.
displayed on the parameter list screen. This parameter list can be downloaded from the controller. The
version of the parameter list may vary with the version of the software on the controller. We recommend that you
download the latest parameter list from the controller.

When parameter list reading is specified, the screen for selecting where to read it from is displayed.

Select parameter list E]
Read from RC Read from file

v COMACH

Cancel

Figure 8-3 Parameter List Select Screen

Select either "Read from RC" or "Read from file", set the parameter list to be read, then click the [OK] button.
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8.1.2. Parameter editing

Double click a parameter displayed in the list or input its name, then click the [Read] button. The specified

parameter information in the robot controller is displayed.

[FZ Parameter list 1:RC1

Robat1 ~| 1 RW-B50L Parameter list
Read
Parameter Mame : |UER1 Read

Pararneter | Explanation | Attribute &
TEACHMD Mo signal, Teach mode QUTPUT Caomman
TLC Direction for TLMTMTS comands Robot
TREUF Tracking data nurmber of buffer, size of buffer Common
TROWDST work check distance for tracking[rnm] Cormmon
TRMCODE tracking permission[0:disable 1:enable] COrmrman
= Murnber of user define error,M e, Cause, Treatment Cornrmaon
UER1D Murnber of user defing error,Me =, Cause, Treatment Common
UER11 Murnber of user define error,Me =, Cause, Treatrment Cormmon
UER 12 Murnber of user define error,Med [, Cause, Treatment Cormman
UER13 Humber of user define error,Me =, Cause, Treatment Caomman
UER14 Murnber of user defing error,Me =, Calse, Treatment Carnmaon
UER1S Murnber of user define error,Me e, Cause, Treatment COmmon
< >
Parameter edit ﬁl
Parameter name : |LERL Robot# ;|0
Explanation ! | Number of ussr define error,Message, Cause, Treatrent
1:|9900
2 | MEssage
30 |cause
4 |treat
Print W ite Cloze

Figure 8-4 Parameter Editing

After you change a parameter, you can rewrite the specified parameter information in the robot controller by

clicking the "Write" button.

You can print the displayed parameter information by clicking the [Print] button.

~ & Caution

N
Use upper case letters when naming the programs in alphabetic
characters.

Lower case alphabetic characters can be used in this parameter setting.

Use upper case letters when naming the programs in alphabetic characters for the parameters of the base
program (PRGUSR) or slot table (SLT*), etc. All of the program names within the robot controller will be
expressed in upper case letters.

If lower case letters are used, the programs will not be properly recognized.

To put a changed parameter value into effect, switch the robot
controller power Off, then On again.

To validate the rewritten parameter information in the robot controller, the robot controller power must be
turned ON again.

. J
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8.1.3. Parameter list reading

If no parameter name is displayed on the parameter list screen, you can read the parameter list.
Click the parameter list [Read] button at the top right of the parameter list screen. The parameter list select
screen is displayed.

Select parameter list

[EZ Parameter list 1:RG1 E]E|E|

Robotl >| L RV-6SQL Parameter ist Read from file
Parameter Mame UER1 Read
[ COMMON

Parameter | Explanation | Attribute |A

AIRERR1 Robot1 air pressure error INPUT, During robatl air pressure err. OUTPUT  Common " ROBOT

AIRERRZ Robotz air pressure error IMPUT, During robot2 air pressure err, OUTPUT Cornmmon

AIRERR3 Robot3 air pressure error INPUT, During robot3 air pressure err, OUTPUT Cormmon ’Tl cancel
AIRERR4 Robot4 air pressure error IMPUT, During robot4 air pressure err, OUTPUT Cornmmon

AIRERRS RobotS air pressure error INPUT, During robotS air pressure err, OUTPUT Cammmon

ALIGMTYP Align type select(0:Mormal, 1: Cylindrical) Robot

ALWENA Enable ¥-cormmand, SERVO cormmand and RESET command in ALWAYS ... Cormrnon

AREAL10AT Type of area check 10 (not use/zonegfinterference) Cormmaon

AREALOME Robot Mo, for area check 10 Cammmon

AREAL1OP1 Position for area check 10 (x,y,z,a,b,c,11,12) Cormmaon

AREAL10PZ Position2 for area check 10 (x,y,z,a,b,c,11,12) Cormmaon

AREALLAT Type of area check 11 (not use/zonefinterference) Cormmaon

AREALIME Robot Mo, for area check 11 Cammmon

AREAL1IPL Position for area check 11 (x,y,z,a,b,c,11,12) Commen

nnraAd4nT Flmmikimm T Fme memm mlmmmle 44 Far i a w s~ = T m——————

Figure 8-5 Parameter List Reading

Select the source to read from ("Read from RC" or "Read from file"), then set the parameter list to read and
click the [OK] button.

8.1.4. Finding parameters

You can find a character string in the displayed parameter list. With the "Parameter List" screen active, click
on the menu bar [Parameter] -> [Find]. The character string find screen is displayed.

Find What : |SF'EED| j Eind |
Direction
™ Match Case I

£ Up
* Down

Figure 8-6 Finding a Character String

Input the character string to search for, then click the [Find] button. Parameters that include the input character
string are displayed.
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8.2. Robot Controller Operation Modes for Parameter Writing

With CRn-500 series robot controllers, when you write parameters to the robot controller, controller software
version may place restrictions on the operating mode in which you can write. For details, see below.

However, parameters cannot be written while any program with any startup condition other than Always has
been started. In such a case, stop the program, then write the parameters.

Table 8-1 Download Operating Modes for Writing (for CRn-500 series onl

CRnN-500 series robot

Operating mode

controller TEACH Auto (OP) | Auto (Ext)
J1 edition or later @) @) @)
H7 edition or earlier @) X X

O: Writing possible

% : Writing impossible

~
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8.3. Operating Range Parameters

Set the operating range of the robot

Set parameters while connected to the robot controller.

From the project tree, double click the target project [Online] -> [Parameter] -> [Operating Range].

After you change the parameter value, you can rewrite the operating range parameter in the robot controller
by clicking the [Write] button.

™ Motion Limit 1:RC1 =13
|Rabot1 | LRv-B5QL
ABS limit (MEMAR) Joint lirit (MEJAR) User defined origin (USERORG)
[, deq] + - [mm,deg] + [rnmn,deq]
n:| 2000|2000 | -17000| 17000 n: 0,00
2:| 2000|200 2:|  -g2o0| 1300 2 0,00
3B:f  -e0.00|  20.00 13 -1zmo0]  1semo 1= [ oooo
M|  -e000|  20.00 14 -1e0oo|  1s0000 “: [ om0
BB -e0oo|  20.00 15 1000 12000 5] om0
¥:| 2000|2000 6] -ze0oo|  ss000 ®¥: [ ooo
7| 3000|3000 17+ [ -80000.00 | B0000.00 7. om0
)| -3000] 3000 18 [ -80000.00 | B0000.00 B[ 000
YZ limit (MEPAR )
[mm] +
¥ | -10000.00 | 1000000
¥ 1 | -10000.00 | 1000000
Z: | -10000.00 | 1000000 .
Explain

Figure 8-7 Motion Limit Parameters

You can reference explanations of displayed parameters by pressing the [Explain] button.

8.4. Jog Parameters

Set the speeds for joint jogging and orthogonal jogging.

Set parameters while connected to the robot controller. From the project tree, double click the target project
[Online] -> [Parameter] -> [Jog].

After you change the parameter value, you can rewrite the jog parameter in the robot controller by clicking the
[Write] button.

™ Joe 1:RC1

|Robot1 |

1: RW-B850L
Joint JOG speed (JOGISP)

H-Inching : 0.10 [deg]
L-Inching : 0.01 [deg]
Owertide 10.00 [%%]

HYZ 10G speed (JOGPSP)

H-Inching 1.00 [mm]
L-Inching 0.50  [rmm]
Orverride 10.00 [%]

Explain |

Figure 8-8 Jog Parameters

You can reference explanations of displayed parameters by pressing the [Explain] button.
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8.5.

Hand Parameters

Set the type of the hand (single solenoid/double solenoid, etc.) and work holding/non-holding when HOPEN*
(open hand) and HCLOSE* (close hand) are executed.
Set parameters while connected to the robot controller.

From the project tree, double click the target project [Online] -> [Parameter] -> [Hand].
After you change the parameter value, you can rewrite the parameters concerning the hand in the robot

controller by clicking the [Write] button.

You can reference explanations of displayed parameters by pressing the [Explain] button.

™ Hand 1:RG1
|ROBOT1 x| L:Rw-BSQL
|Hand1 j

Mone |

Hand type (HANDTYPE)

Single | Double

10-Macro

Open : |

At hand open:
At hand close:

Explain |

Sighial#: 200
J Close | J
Workpiece grasp definition (HNDHOLD1)
| Workpiece non-grasp j
| Workpiece grasp ﬂ

Figure 8-9 Hand parameter
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8.6.

Weight and Size Parameters

You can set the conditions for the hand mounted on the robot and the conditions for the work the robot

grasps.

Set parameters while connected to the robot controller.

From the project tree, double click the target project [Online] -> [Parameter] -> [Weight and Size].

After you change the parameter value, you can rewrite the weight and size parameters in the robot controller
by clicking the [Write] button.

™ Weicht and Size (Hand) 1:RG1

|Robot1

Sizer
[mm]
ork

Center of
gravity
position
[rmm]

Size
[rm]
Hard

Center of
grawity
position

[rm]

Weight [Kg] :
X
b
z
X
N
z
Weight [Kg]:

"
ke
Z
L
ke
Z

| [ rRv-esQL
[WRKDATO [WRKDATL [WRKDATZ [WRKDATS |WRKDATA |WRKDATS |WRKDATE [WRKDAT7 [WRKDATS
[ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
[ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
[ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
|| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
[ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
[ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
[ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00

[HMDDATD [HNDDATL IHNDDATZ [HNDDATS [HNDDAT4 [HMDDATS [HMDDATE [HWDDATZ IHNDDATS

[ 6,00 | 5.00 | 5.00 | .00 | .00 | .00 | .00 | .00 | .00
| 21300 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
c| 21200 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
c| 1700 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
[ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
[ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
| 13000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00

Explain |

Figure 8-10 Weight and Size Parameters

You can reference explanations of displayed parameters by pressing the [Explain] button.
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8.7. Tool Parameters

Set the standard tool coordinates and standard base coordinates.

robot controller.

From the project tree, double click the target project [Online] -> [Parameter] -> [Tool].
After you change the parameter value, you can rewrite the tool parameters in the robot controller by clicking
the [Write] button.

™ Tool 1:RG1
|Robot1 | [LrRv-esQL
STD Base coordinate STD Tool coordinate
Tool coordinate data 1-4
(MEXES) (MEXTL) (MEXTLL)  (MEXTLZ) (MEXTL3) (MEXTL4)
[rnm, deg] [rnrn, deg] [mm, deg] [mm, deg] [mm, deg]  [mm, deg]

L .00 % 000 X 0.00 | 0.00 | 0.00 | 0.00

¥ 0.00 W5 ] ooo | Yo 0.00 | 0.00 | 0.00 | 0.00

23 0.00 Zi | ooo | 2o 0.00 | 0.00 | 0.00 | 0.00

A 0.00 A ooo | AL 0.00 | 0.00 | 0.00 | 0.00

B: 0.00 B: ooo | Bif 0.00 | 0.00 | 0.00 | 0.00

C: 0.00 C: ood | Ci 0.00 | 0.00 | 0.00 | 0.00
R e e e e s e = =
I STD base coordinate STD tool coordinate :
: Tool coordinate data 1-4 I
I (MEXDES) (MEXDTL) (MEXDTLL) (MEXDTL2) (MEXDTLZ) (MEXDTL4) 1
I [mm, deg] el [mm, deg] [mm, deg]  [mm, deg] [mm, deg] 1
I ¥: [ o.0000 ¥ 0.0000 | X: | ooooo! ooooo ! ooooo [ 00000
p | Yil 0.0000 7] ooood Displayed when you are connected to a
||| Z:] 0.0000 Z:] 0a000g controller that supports position repair.
1 A 0.0000 A 00000 i i i i
I B:| 0.0000 B:| ooooo | B:| oooo0| Qo000 | 00000 | 0.0000 |
I | C:| 00000 Ci| opoooo | C:| oooo0f Qo000 | 00000 | 0.0000 I
1 |
e

| Explain || Write

Figure 8-11 Tool

Set parameters while connected to the
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8.8. Slot Tables

Slot tables set the operating conditions of each task slot during multi-task operation.

Set parameters while connected to the robot controller.

From the project tree, double click the target project [Online] -> [Parameter] -> [Slot Table].

After you change the parameter value, you can rewrite the operating range parameter in the robot controller
by clicking the [Write] button.

™ Slot Table 1:RC1 =3

Slot table:

M. | Program name | Conditions | Mode | Pricrity |
1 REP START 1

2 REP START 1

3 REP START 1

4 REP START 1

5 REP START 1

=} REP START 1

7 REP START 1

a REP START 1

| Explain | | Change |

Figure 8-12 Slot Table
Select the task slot number you are changing and click the [Change] button.

Slot table - Chanee &l
SLTL Conditions
Slot# 1 Mode : |REP -
Program files
Conditions : |START A
Program list

1 VES Priority : |1 j
123 WESL

Wirite Close

Figure 8-13 Slot Table - Change

When the modification window appears, set the program name, operating conditions, startup conditions and
task priority, and then click [Write].

You can reference explanations of displayed parameters by pressing the [Explain] button.
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8.9. Output Signal Reset Pattern Parameters

These parameters set the operation when resetting the general-purpose output signals such as the CLR
instruction and dedicated input (OUTRESET).

Set parameters while connected to the robot controller.

From the project tree, double click the target project [Online] -> [Parameter] -> [Output Signal Reset Pattern].

™ Output sienal reset pattern 1:RG1

Reset output signals simultaneously with program reset, (SLRSTIO)
0. 255 | ORSTO- ORST224
Signal 1 [ 2 3 4 )
0- 31 00000000 00O0OD0O0 00000000 00000000 Signal# ;| 0 :ll
32- 63 00000000 00000000 00000000 00000000
B4 - 95 00000000 00000000 00000000 00000000
96 - 127 00000000 00OOOD0O0 00000000 00000000
128 - 159 00000000 00000000 00000000 00000000 OFF (03 ON (1) | Hold (%)
160 - 191 00000000  00O0OD0O0 00000000 00000000
192 - 223 00000000 00000000 00000000 00000000
224 - 255 00000000 00000000 00000000 00000000 -

| Explain || wWrite |

Figure 8-14 OUTPUT Signals reset pattern

Set a signal number, and then select one of [OFF]/[ON]/[Hold]. The value of the signal having the specified
number displayed in the list changes. After you changed the parameter value, you can rewrite the output
signal reset parameter in the robot controller by clicking the [Write] button.

Also, selecting a signal group (for example, "32-0") and then clicking the [Select] button changes 32 signals at
once.

If0 Reset pattern change §|

Meaning
0. CFF

10N
* : Hold

0- 7 pooooooc)
2- 15 0a00ooao
15- 23 00000000
24 - 31 00000000

[0]4 | Cancel

Figure 8-15 I/O Reset Pattern Change

You can reference explanations of displayed parameters by pressing the [Explain] button.
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8.10.  Assigning Dedicated Input/Output Signals

Assign signal numbers to functions in order to perform the remote operations to execute and stop robot
programs, and display/operate the execution progress information and servo power supply status, etc.
Set parameters while connected to the robot controller.

8.10.1. General 1 Parameters

From the project tree, double click the target project [Online] -> [Parameter] -> [Assign dedicated input/output
signal] -> [General 1].

After you change the parameter value, you can rewrite the parameters in the robot controller by clicking the
[Write] button.

2 Generalll 1:RG1 E|E|rg|

| INPUT | OUTPUT
| AUTO emable | AUTCEMS | | AUTO enable | aUTCEMA |
|5TART | START |10006  |During esecute | sTaRT | 10006
|sTOR | STOR  |10000  |During wait | 57O |10000
|sTORZ | sTorz | | During wait 2 | stoRz |

|sTOP IN | sTOPSTS | 10007
| Program reset | SLOTIMIT [10002  |Prg select enable | sLoTmuIT | 10002
| Error reset | ERRRESET |10009  |During eror | ERRRESET | 10002
| Cycle-stap | cvclE  |1w0012  |During Cyde-Stop | cvole  |10012
| servo CFF | SRWOFF |10011  |Servo ON disable | sRvOFF | 10011
| Servo oN | SRwOM |10010  |During servo OM | shvon | 10010
| Operation enable | IOEM& 10005 | Operation enable | mEns | 10005

| Explain | | Write |

Figure 8-16 Assign Dedicated Input/Output Signal  General 1 Parameters

You can reference explanations of displayed parameters by pressing the [Explain] button.

8.10.2. General 2 parameters

From the project tree, double click the target project [Online] -> [Parameter] -> [Assign dedicated input/output
signal] -> [General 2].
After you change the parameter value, you can rewrite the parameters in the robot controller by clicking the
[Write] button.

™ General? 1:RC1 EI[E|E|

| INPUT | OUTPUT
| Move home | sAFEPOS | Moving hame | saFEPOS | 10012
| General Output reset | QUTRESET | 10015
| Machine lock | mELOCK | | During Machine lack | mELOCK |

| H-Errar | HLvLERR | 10016

| L-Error | LLvleErr | 10017

| Caution | cLvierr |10018

|

| During EMG-Stap EMGERR | 10013

| TEACH-mode | TEACHMD | 10003
| AUTO(OP. }-rode | aTTOPMD | 10004
| AUTO(EXT. )-mode | aTEXTMD | 10002

| Explain | | Write |

Figure 8-17 Assign Dedicated Input/Output Signal  General 2 Parameters

You can reference explanations of displayed parameters by pressing the [Explain] button.
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8.10.3. Data parameters

From the project tree, double click the target project [Online] -> [Parameter] -> [Assign dedicated input/output
signal] -> [Data].

After you change the parameter value, you can rewrite the parameters in the robot controller by clicking the
[Write] button.

™ Data 1:RG1 [=1/E3

| INPUT | OUTPUT

| Program select | PRGSEL [10020 |

| OVRD specification | OVRDSEL | 10021 |

| |RC ready | RCREADY | 10001

| | Low battery | BATERR | 10014

|Prog.# output req. | PRGOUT |10022 | During output Prog. # | PRGOUT | 10022

|Line# output req. | LINEOUT |10023 | During output Line# | LineouT | 10023

|OVRD cutputreq. | OWRDOUT | 10024 | During output OWRD | ovRDOUT | 10024

|Er.# outputreq. | ERROUT [10025 | During output Err. # | ERROULT | 10025
Start End Start End

|vaueinput | IODATA |10032 |10047  |value output | 100aTa | 10032 10047

| Within user defined area (8) | USRARES | |
Explain |

Figure 8-18 Assign Dedicated Input/Output Signal Data Parameters

You can reference explanations of displayed parameters by pressing the [Explain] button.

8.10.4. Jog parameters

From the project tree, double click the target project [Online] -> [Parameter] -> [Assign dedicated input/output
signal] -> [Jog].

After you change the parameter value, you can rewrite the parameters in the robot controller by clicking the
[Write] button.

™ Joe 1-RCGI =3
| INPUT [ OUTPUT
[10G mode specification | J0GEMA | | 10G mods J0GEMA, |
Start  End
| 10G(+) specification | oG+ | |
| 10G(-) specification | 0G| | Start  End
| 10G made specification | J0GM | | | 310G made | 1oGm | |
| Error disregard at 0G| JOGMNER | | During error disregard at J0G | JOGMER |
| Explain | | Write |

Figure 8-19 Assign Dedicated Input/Output Signal Jog Parameters
You can reference explanations of displayed parameters by pressing the [Explain] button.

JOGNER(JOG command INPUT signal, During JOG OUTPUT signal) can be used with Version J2 or later of
the CRn-500 series controller, or CRn-700 series controller
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8.10.5. Hand parameters

From the project tree, double click the target project [Online] -> [Parameter] -> [Assign dedicated input/output
signal] -> [Hand].

After you change the parameter value, you can rewrite the parameters in the robot controller by clicking the
[Write] button.

3 Hand 1:RC1 E][E|E|
Hand Output State Hand Input Signal (8)
OUTRUT OUTRUT
Start End Start End
[1 [HMDcwTLL | 1004e [ 10055 [1 [ HosTs: | 10056 [ 10063
[ 2 | HMDawTLE | | [2 | HrosTsz | |
[2 | HMDCNTLE | | [2 | HeosTsa | |
Hand Error Ajr pressure Error
NPUT  [QUTPUT MPUT [ OUTPUT
[ 1 [ HmpERRT | | [1 ]| amerr1 | |
[ 2 | HnpERRz | [ [2 | arerrz | [
[ 3 | HmpERRZ | [ [3 | arerrz | [
Explain |

Figure 8-20 Assign Dedicated Input/Output Signal Hand Parameters

You can reference explanations of displayed parameters by pressing the [Explain] button.

8.10.6. Warm-up operation parameters

The warm-up operation parameters can be set when you are connected to a CRn-500 series robot controller
ofJ8 edition or later or a CRn-700 series robot controller.

From the project tree, double click the target project [Online] -> [Parameter] -> [Assign dedicated input/output
signal] -> [Warm up].

After you change the parameter value, you can rewrite the parameters in the robot controller by clicking the
[Write] button.

[ INPUT [ OUTPUT
Warm up mode setting Warm up mode enable
| Robot 1 | miwuPENS | | | Robat 1 | M1wUPENS |
| Robat 2 | M2WUPENS | | Robat 2 | M2WUPENS |
| Robat 3 | MIWUPENS | | Robat 3 | MIWUPENS |

Warm up mode in progress

| Robat 1 | mMiwuPMD |
| Robat 2 | mMzwuPvD |
[ gan |[ wme || [Robot3 [ wawoemn |

Figure 8-21 Assign Dedicated Input/Output Signal Warm-Up Operation Parameters

You can reference explanations of displayed parameters by pressing the [Explain] button.
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8.10.7. Slot start (each slots) parameters

From the project tree, double click the target project [Online] -> [Parameter] -> [Assign dedicated input/output
signal] -> [Start Slot].

After you change the parameter value, you can rewrite the parameters in the robot controller by clicking the
[Write] button.

™ Start{each slot) 1:RG1 [:”E|E|
[ PUT  [OUTPUT [ PUT  [OUTPUT [ PUT  [OUTPUT
1: |S1START | [ 12; [F125TART | [ 23: [5235TART | |
2: |525T4RT | | 13 F135TART | [ 24: 524START | |
3 [535TART | | 14 B145TART | [ 25! B25START | |
4: [545TART | | 15 B1SSTART | [ 26! B26START | |
S: [s5START | | 16 G16START | [ 271 B27START | |
&: [SeSTART | | 17: B17START | [ 28: B2B5TART | |
7: [575TaRT | | 18: [F18START | [ 20: 5295TART | |
8: [S85TART | | 19 B195TART | [ 30: 530START | |
9: [SOSTART | | 20: [20START | [ 31: 5ILSTART | |
10: B10START | | 21: B21START | [ 32! BA2START | |
11 B11START | | 22! |5225TART | [
| Explain | | witite |

Figure 8-22 Assign Dedicated Input/Output Signal  Slot Start Parameters

You can reference explanations of displayed parameters by pressing the [Explain] button.

8.10.8. Slot stop (each slots) parameters

From the project tree, double click the target project [Online] -> [Parameter] -> [Assign dedicated input/output
signal] -> [Stop Slot].

After you change the parameter value, you can rewrite the parameters in the robot controller by clicking the
[Write] button.

™ Stopieach slot) 1:RG1 E'E”g'
[ mPuUT [oUTPUT [ MPUT [ouTPUT [ mPuUT [oUTPUT
1 | s1sTOR | | 12; |s12sTOR | [ 23:|sz3sTOPR | |
2: | s25TOR | | 13: [5135TOR | [ 24:|s245TOP | |
3 | sasTOR | | 14: |5145TOP | [ 25: [s2ssToP | |
4: | gasTOR | | 15: |s155TOR | [ 26:|5265TOP | |
s: | gssTOR | | 16 |S165TOR | [ 27:|se7sTOR | |
& | gesTOR | | 17: |s17sTOR | [ 2a:[szesToP | |
7: | g75TOR | | 18; |s18sTOR | [ 20:[szosTOPR | |
g | sesToR | | 19; |5195TOR | [ 30: [s30sTOPR | |
9: | sosTOR | | 20: |5205ToP | [ 31:[s315TOP | |
10: [510STOP | | 21: [5215ToP | [ 32: [s325TOP | |
11: {S115TOR | | 22; |5225TOR | [
| Explain | | Wiite |

Figure 8-23 Assign Dedicated Input/Output Signal  Slot Stop Parameters

You can reference explanations of displayed parameters by pressing the [Explain] button.
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8.10.9. Servo On/Off (each robot) parameter

From the project tree, double click the target project [Online] -> [Parameter] -> [Assign dedicated input/output
signal] -> [Servo On/Off].

After you change the parameter value, you can rewrite the parameters in the robot controller by clicking the
[Write] button.

™ Servo ON/OFF{each robot) 1:RC1 (=13

Servo OFF

[ INPUT [ QUTPUT
| M1sRvOFF | Serio OFFRobot1 | | | Servo ON disable Robot 1 |
| MzsRVOFF | Robot 2 | | Robot 2 |
EEEE Robot 3 | | Robot 2 |
Serva ON

| INPUT [ OUTPUT
| misrvom | Servo OM Robot 1 | | During serva OM Robot 1 |
| mzsrvom | Robot 2 | | Robot 2 |
| Masrvom | Robot 3 | | Robot 3 |

| Explain | | Write |

Figure 8-24 Assign Dedicated Input/Output Signal  Servo Parameters

You can reference explanations of displayed parameters by pressing the [Explain] button.

8.10.10. Machine lock (each robot) parameters

From the project tree, double click the target project [Online] -> [Parameter] -> [Assign dedicated input/output
signal] -> [Machine lock].

After you change the parameter value, you can rewrite the parameters in the robot controller by clicking the
[Write] button.

' Machine lock{each robot) 1:RG1 El@|g|
| INPUT | QUTPUT
| MiMELOCK | Machine lock  Robot 1 | | | During Machine lock Robot 1 |
| MEmELOCK | Robot 2 | | Robot 2 |
| MEMELOCK | Robot 2 | | Robot 2 |
| Explain | | Write |

Figure 8-25 Assign Dedicated Input/Output Signal  Machine Lock Parameters

You can reference explanations of displayed parameters by pressing the [Explain] button.
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8.11. RS-232 Setup Parameters

These parameters set up the communication environment of the RS-232 interface of the robot controller.
Set parameters while connected to the robot controller.

From the project tree, double click the target project [Online] -> [Parameter] -> [Communication].

After you change the parameter value, you can rewrite the parameters in the robot controller by clicking the
[Write] button.

RS-232

Baud rate (CBAU232) : (9800
Data : |EI
Parity (CPRTY232) : |Even
Stop bit (CSTOP232): |2
e
0e

Termination (CTERM232 R
Protocol (CPRC232) 0 |Mon-Procedual

[~

[~
-
-
-
-

Expilain |

Figure 8-26 RS-232

You can reference explanations of displayed parameters by pressing the [Explain] button.

8.12. Zone Parameters

You can specify the region (cuboid) defined with two points in the robot XYZ coordinates and set the behavior
for when the robot enters this region. You can set up to 8 zones.

Set parameters while connected to the robot controller.
From the project tree, double click the target project [Online] -> [Parameter] -> [Zone].

After you change the parameter value, you can rewrite the parameters in the robot controller by clicking the
[Write] button.

™ Fone 1:RC1 ['-_J[E|§|
|Zunel j

Type (AREALAT) Position (AREA1P1) Position (AREA1PZ)
@ Mone ¢ Signal € Error [rnm, deg] [mm, deg]
X 0.00 v 0.00
Signal# (USRAREA) Y 0.00 ¥ 0.00
Start: -1 End: -1 i L0 Zi o
& -3s000 o] =e0m0
Setting B: -360.00 E: a60.00
c:[ -3s0m c.| 36000
Robat Mo, (AREALME) L1 0.00 L1 0.00
L2 0.00 L2 0.00

11 RY-B5QL j Teaching Teaching

Explain |

Figure 8-27 Zone Parameters

You can reference explanations of displayed parameters by pressing the [Explain] button.
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8.13. Free Plane Limit Parameters

You can set the overrun limit for using the robot on a free plane.

Set parameters while connected to the robot controller.

From the project tree, double click the target project [Online] -> [Parameter] -> [Free Plane Limit].

After you change the parameter value, you can rewrite the parameters in the robot controller by clicking the
[Write] button.

™ Free plane limit 1:RC1

|Free plane limit1 j

Attribute (SFCLAT) Robot# (SFC1IME)
(¥ OFF
" OM(Inside) 1:Ry-65QL |
" OM(OUtside)

Position (SFC1P 1) Position (SFC1P 2) Position (SFC1P 3)

[rnmi] [rnm] [rm]
X FFI 45 ¥ FIT.45 X FIT45
A -0.02 Yo -0.02 A -0.02
il Qz28.76 e Q28.76 il 028.76
Teaching Teaching Teaching
Explain

Figure 8-28 Free plane limit parameter

You can reference explanations of displayed parameters by pressing the [Explain] button.

8.14. Escape Point Parameters

Set the position of the escape point.

Set parameters while connected to the robot controller.

From the project tree, double click the target project [Online] -> [Parameter] -> [Escape Point].

After you change the parameter value, you can rewrite the parameters in the robot controller by clicking the
[Write] button.

™ Home Position 1:RG1 g@]gl

|Robat1 |

1: RW-6S0L

Home position (JSAFE)
[rrrn, deg]

NER 20,00

J5 8 -90.00

Teaching

B ol

Figure 8-29 Home Position Parameters

You can reference explanations of displayed parameters by pressing the [Explain] button.
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8.15. Robot Program Language Parameters

You can set the robot program language used in a robot controller (MELFA-BASIC V/MELFA-BASIC
IV/Movemaster commands). From the project tree, double click the target project [Online] -> [Parameter] ->
[Robot Language].

After you change the parameter value, you can rewrite the parameters in the robot controller by clicking the

[Write] button.

Program Language(RLNG)

" MCOWEMASTER command

" MELFA-BASIC IV

| Explain || wiite |

Figure 8-30 Program Language Parameters
You can reference explanations of displayed parameters by pressing the [Explain] button.
For the usable robot program languages, see "Table 6-1 Robot Program Languages for Each Controller".

- & Caution 3

About MELFA-BASIC V
MELFA-BASIC V. can only be used with CRn-700 series robot controllers.

About Movemaster commands

The Movemaster commands are restricted by the robot models that can be used. For details on whether you

can use Movemaster commands with your robot, refer to its standard specifications.
. J
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8.16. Additional Axis Parameters

You can set information related to addition axes of robots.

Set parameters while connected to the robot controller.

From the project tree, double click the target project [Online] -> [Parameter] -> [Additional Axis].

After you change the parameter value, you can rewrite the parameters in the robot controller by clicking the
[Write] button.

™ Robot Additional Axis 1:RG1

AX AXMEMO | AXIMO AXLINT AXSPOL AXACC | AXDEC
1 u] u] u] u] 0.20 0.20
2 u] u] u] u] 0.20 0.20
) u] u] u] u] 0.20 0.20
4 u] u] u] u] 0.20 0.20
H] u] u] u] u] 0.20 0.20
=] u] u] u] u] 0.20 0.20
7 u] u] u] u] 0.20 0.20
=] u] u] u] u] 0.20 0.20
< >

Murmber of multi mechanisms wsed{axunun |0

Muotion Limit | Explain | Read from ﬁle| Save to file | Wite |

Figure 8-31 Additional Axis Parameter List

Motion Limit parameter screen starts with the [Motion Limit] button.

You can reference explanations of displayed parameters by pressing the [Explain] button.

You can read Additional Axis data saved in the file by pressing the [Read from file] button.

You can save Additional Axis parameter to the file by pressing the [Save to file] button.

But Motion Limit parameter is not included in the file saved by pressing the [Save to file] button.

([Moton Limit] button, [Read from file] button, and [Save to file] button correspond with RT ToolBox2 Ver.1.1 or
later.)

Select the additional axis information to be edited and double click. The screen for setting information for the
additional axis is displayed.

Robot Additional Axis Setting

Designation robat # | AXMENO |u

Setting axis Mo, | AXIND |u

Uriit systermn | AXUNT | ]

Rotation direction | AXSPOL |u

Acceleration time | AXACC |D.2D

Deceleration time | AXDEC |D.2D

Total speed ratio denominator | AXGRTD | 10

Rated speed | AXMREW |an0

Maxirmurm speed | NI |3DDD

Encoder resolution | BXEMCR |252144

|
|
|
|
|
|
| Tatal speed ratio nurmerator | BYGRTM | 1
|
|
|
|
|

100G smioothening time constant |A}-{JOGTS | 150.00

Clase |

Figure 8-32 Additional Axis Parameter Setting
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8.17. Collision Detection Parameters

You can set information related to the robot's collision detection functions.
Set parameters while connected to the robot controller.
From the project tree, double click the target project [Online] -> [Parameter] -> [Collision Detection].

After you change the parameter value, you can rewrite the parameters in the robot controller by clicking the

[Write] button.

™ Collision Detection 1:RG1

|Robot1 |
1 : RW-6S0L
Collision Detection(COL)
The impact detection function During jog operation
" Can (* Enable
o
Initial state at automatic operation Disable
" Enable  * Disable " MOERR mode
Dietection level(COLLYL) Cietection leval(COLLYLIG)

during jog operation

[ [%%

[y

11; | 200 1 |28
2 [0 12; [200
B [e0 W] ’T
Lt ’T 4 ]T
15 | =200 15, | =200
Jg: | 200 J&: | 200
17 100 7 100
18 (100 38 [100

Explain | Write |

Figure 8-33 Collision Detection Parameters

You can reference explanations of displayed parameters by pressing the [Explain] button.
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8.18. Warm-Up Operation Parameters

You can set information related to the robot's warm-up function.
Set parameters while connected to the robot controller.
From the project tree, double click the target project [Online] -> [Parameter] -> [Warm-Up].

After you change the parameter value, you can rewrite the parameters in the robot controller by clicking the
[Write] button.

™ Warm-up operation 1:RG1

o=1E

|Rabot1 | 1:Rv-650L

Warm-up operation mode(WUPERA) Warm-up operation mode target axis(WUPAKXIS)

M 12 13 W 14
" walid
W 15 M 15 17 [~ 13

wWarm-Up operation mode control tirme Warm-Up operation override(WUPCWRD)
(AUPTIME)

[rmin]
Walid tirme | 1.00 |
Resume time | 60.00

[%]

Initial value | 70

F\atio of value constant time |5U

Explain | Write |

Figure 8-34 Warm-Up Operation Parameters

You can reference explanations of displayed parameters by pressing the [Explain] button.
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8.19

Movement Parameters

You can set information related to the optimum acceleration/deceleration for robot operation and set

compliance errors.
The information that can be set concerning movement parameters depends on the robot controller

connected.

CRnN-700 series

CRnN-500 series

Maximum acceleration/deceleration
correction ratio

Compliance error function settings

Optimum acceleration/deceleration
setting

Direction of gravity

J2 edition or later

H6 edition or later

Can be used with all versions

G1 edition or later

H4 edition or later

Set parameters while connected to the robot controller.
From the project tree, double click [Online] -> [Parameter] -> [Movement Parameters].
After you change the parameter value, you can rewrite the parameters in the robot controller by clicking the
[Write] button.

'3 Movement parameter 1:RC1

|Robot1

Optirurn acceleration (JADL)
Jdeceleration adjustrnent rate

[%]
]1: |40.00

40,00
15 [40.00

EEL

J4: 140,00
15; (40,00

Ja: 40,00
100.00

i

Jg | 100.00

j 1: RY-650L

Functional setting of compliance error{CMPERR)

+ Enable efror generation

™ Disable error generation

Maxirnurn acceleration/deceleration setting(ACCMODE)

+ Enable

™ Disable

The gravity direction(MEGDIR)

[ramfsecond2]

EEX

| installation pasture | 0.00

|gravitatiu:|nal acceleration in the ¥ axis direction |U-UU

|gravitati0nal acceleration in the ¥ axis direction |U-UU

|gravitati0nal acceleration in the 2 axis direction |U-DD

Explain |

Figure 8-35 Movement Parameters

You can reference explanations of displayed parameters by pressing the [Explain] button.
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8.20. Program Parameters

You can set parameters related to robot programs.
Set parameters while connected to the robot controller.
From the project tree, double click the target project [Online] -> [Parameter] -> [Program Parameters].
After you change the parameter value, you can rewrite the parameters in the robot controller by clicking the
[Write] button.

™ Command parameter 1:RC1

Program selection(SLOTOMN) Unit setting for the rotational elerment of position
(PRGMDEG)
~ i _
Disable storage, do niot maintain & RAD
Enable storage, do not maintain = DEG

" Disable storage, maintain

" Enable storage, maintain

Extension of extermal variable | PRGGEEL |U

Continue function(CTH)

" Punctian irrvalid

% Function walid
Explain | Wirite |

Figure 8-36 Program Parameters

You can reference explanations of displayed parameters by pressing the [Explain] button.
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8.21. User Error Parameters

You can set the message, cause, and recovery method for user errors set with a program.
Set parameters while connected to the robot controller.
From the project tree, double click the target project [Online] -> [Parameter] -> [User Error].

™ User Error 1:RG1

LIER | Errar# Errar message Cause | Method ¢ #

1 9900 Mmessage cause treat

2 Q000 message cause treat

3 9900 message cause treat

4 9900 message cause treat

5 9200 message cavse treat

s} 9900 message cavse treat

7 9900 message cause treat

g Q000 message cause treat

=l 9900 message cause treat

10 9900 message cause treat

11 9900 message cavse treat

12 9900 Mmessage cause treat

13 Q000 message cause treat A

< >
Explain Wiite

Figure 8-37 User Error Parameters

Double click the error number from the list. The "User Error" edit screen is displayed.

™ User Error 1:RC1 [T”E”s_q
1
2
] 9900 message User Error Setting
4 9900 message
5 Qo000 message User error setting{UER)
=} 9900 message
7 9900 message LER1
a 9300 message
9 o9 H cause Error numbier | Sl
10 o Double click | —— {Input from O to 128 characters)
11 Q000 MEssage cause message
12 9900 rmessage Cause Error message
13 9900 message cause
< Cause
Cause
freat
Method of recovery

kK, | Clase

Figure 8-38 User Error Edit

Input the error number, error message, cause, and recovery method, then click the [OK] button. The user
errors input to the list are displayed.

At this time, input an error number from "9000" — "9200".

After you confirm the parameter value, you can rewrite the parameters in the robot controller by clicking the
[Write] button.

Please note that the list display is not sorted by error number.

You can reference explanations of displayed parameters by pressing the [Explain] button.
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8.22. Ethernet Settings

You can set robot controller Ethernet information.

Set parameters while connected to the robot controller.

From the project tree, double click the target project [Online] -> [Parameter] -> [Ethernet Settings].

After you change the parameter value, you can rewrite the parameters in the robot controller by clicking the
[Write] button.

™ Ethernet Setting 1:RC1

Line and Device Device List

QoML |RS232 j Device | IP Address Part Protocel | Server | Packet Type |

COM2; = OPT11 192.168.0.2 10001 0 1 0
OPT12 192.168.0.3 10002 u] 1 u}

ComM3: - oPT13 192,168.0.4 10003 0 1 0

coma: [ <] OPT14 192,168.05 10004 0 1 o
OPT15 192.168.0.6 10005 u] 1 u}

ComM3: hd OPT16 192.168.0.7 10006 0 1 ]

come: [ -] OPT17 192,168.0.8 10007 ] 1 0
OPT13 192.168.0.9 10002 u] 1 u}

COM7: = OPT19 192.168.0.10 10009 u] 1 u}

COME: -

Cornmunication destination IP address for Communication Setting

reak-time external control command

| IPaddress #1. MxTCOMI | 192.168.0.2 [ IPaddess | nETIR |

| [P address #2. wxTCOM2 | 192.166.0.3 | Sub-riet-mask | NETMASK | 255.255.255.0

| [P address #3. |uxTCOMS | 192.168.0.4

Timeout -1
| | HEareur | Explain | Write |

Figure 8-39 Ethernet Settings
You can reference explanations of displayed parameters by pressing the [Explain] button.

Select the device to edit and double click. A screen is displayed for setting a variety of device information.

Device Setting §|

Device: pPTll

[” Change the Parameter to connect Vision,

IP Address: 192,168.0.2
(METHSTP(1}}

Part: 10001
(METPORT(2))

Protocol: i}

(CPRCE11)

Server: 1

(METMODE(L))

Packet Type: ’07
(CTERMELL)

Canicel |

Figure 8-40 Device Setting

If you check the [Change the Parameter to connect Vision] checkbox, the items from "Port" downward take on
the values for a network vision sensor.

& Caution

Using a CRn-500 series robot controller

When using Ethernet with a CRn-500 series robot controller, the "Ethernet interface" option is required.
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8.23. Multiple CPU Settings

You can set the parameters related to the Multiple CPU to use the CRnQ-700 series robot controller.
These parameters can be set when you are connected to CRnQ-700 series robot controller.
This function is available from RT ToolBox2 Ver.1.1 or later.

Set parameters while connected to the robot controller.

From the project tree, double click the target project [Online] — [Parameter] — [Multiple CPU setting].

After you change the parameter value, you can rewrite the parameters in the robot controller by clicking the
[Write] button.

™ Multiple GPU setting 1-RG1

Mo, of CPUDMLTCPUNY Multiple CPU synchronous
startup setting

Mo, of CPU |4 - ¥ CPUL
Flease set the number v CPLZ
of Multiple CPU, W CPUZ

¥ CPU4

Multiple CPU high speed transmission area setting (QMLTCPUL - QMLTCPLI4)
Send range for each CPU

CPL ser setting area Autornatic Refresh g,}g;ﬁg;
Point (k) | Ijo Mo, | Point Start End Paint

Mo.1 1) UZED | 1024 |G1OODO |G11023 | o1 =

No.2 1| U3El | 1024 |G10000 G11023 | of1 |

Mo.3 1) UEZ | 1024 |G1000O |G11023 | oji =

Mo.4 1) USE3 | 1024 G10DDO |G11023 | o1 =

Tatal 2K Point [+ Advanced setting

The total is up to 16 points.
The capacity of the systern area is incuded in the total point.

Check Explain

Figure 8-41 Multiple CPU Setting

You can reference explanations of displayed parameters by pressing the [Explain] button.
You can check the number of points input and range of total by pressing the [Check] button.

Please refer to the manual of Universal model QCPU (QCPU User’s Manual (Multiple CPU System)) for details
of Multiple CPU setting.
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8.24. Parameter printing
You can print the parameter values held in a robot controller.

Display the parameters to print, then click on the menu bar [Workspace] -> [Print]. The print screen is
displayed, so check the printer, then click the [OK] button. Printing starts.
Also, you can click on the menu bar [Workspace] -> [Print Preview] to look at the print image.

‘& RT ToolBox2 — Factory Line#l| (Online)

=N iew  Online  Parameter  Window Help
Hew Citrl+M

=M
Deer LIETET

A ™ Motion Limit 1:RC1

|RDth1 j 1 RV-650L
_ ABS limit (MEMAR ) Joint limit (MEJ&R) User defined arigin (USERORG)
1 Fac Line#tl - [mm,deg] + - [mm,deg] + [rnm,deg]
3 Fae| | Linet2 1|  EEE 20.00 n:[ 700 17o.00 n: 0.00
3 min rlizt 12 -20.00 20.00 12 -92.00 135.00 : 0.00
Ll . 13 -2000 20.00 [ 12000 1es00 : 20,00
Exit 4 -20.00 20.00 4| -160.00 160,00 g 0.00
I | Weight and Size(Hand) iSE -20.00 20.00 5:| -120.00 120,00 3 0.00
% ;Wt'T " 18 -20,00 20,00 w:[ -30.00] 380.00 : 0.00
B OL?tputaSi:nal reset patter LA SEli S0 J7+| -B0000.00 | 80000.00 8 0.00
+ [ Dedicated input/output =i 15 -30.00 30,00 Ja: | -80000.00 | S0000.00 z 0.00
E | Communication
| Zone HYZ limit (MEPAR)
b | Free plane limit - [mm] 4+
[ | Home Position % | -10000.00 | 10000.00
| Proeram Laneuage v : [ -10000.00 | 10000.00
I+ | Robot Additional fAxis
It | Gollizion Detection £: | -10000.00 | 10000.00 Esplain | | Write
. w
270 Wiarm—nin aneration Y
<
Print t}T ? document Online MU
PFrinter

Name: | j Properties...

Status: Feady

Type:

“where:

Camment: [ Print ta file
Frint range Copies

v Al Murber of copies: 1 EI:

" Pages from; |1 =3

- :
oK | Cancel |

Figure 8-42 Parameter Printing

& Caution

Install the printer beforehand.

Install the printer beforehand. For details on the installation method for the printer, refer to the operations
manuals for your printer and computer.
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9. Status Monitoring

You can set various information in the currently connected robot controllers to be constantly displayed.
The monitor functions are roughly divided into the following three.

1. Robot movement monitor

2. Operation monitor
3. Servo monitor

Items related to robot movement are monitored.
Items related to the robot's operation are monitored.
The robot's servo system information is monitored.

Table 9-1 Summary of Each Monitor

Monitor name Explanation
Slot run state The operation state of each slot can be confirmed.
éU Program monitor The program execution line set for each slot, the contents of the
g variable used in the program, and the robot current position, etc., can
g 5 be confirmed.
3. © | Movement State The current position information and hand open/close state of each
o 3 connected mechanism can be confirmed.
(3,, Error The currently occurring error can be confirmed.
= The history of the errors that have occurred can be confirmed.
Robot status You can display the robot and its movements in 3D to check them.
General signals You can check the statuses of signals input to the robot controller
from outside equipment and signals output from the robot controller
to outside equipment.
w Pseudo-input and forced output of signals are also possible.
Cg' Named signal The status can be checked by naming the status of the dedicated I/O
L signal that has been set in the robot controller, as well as each bit or
g within the range of 32 bits of the general-purpose signal.
3, The signals are set via parameter setting (maintenance tool).
S | Stop signal The stop signal input into the robot controller can be confirmed.
Registers (CC-Link) | You can monitor the input registers and output registers for the
CC-Link functions.
Pseudo-input and forced output of registers are also possible.
3 _g Operating time The robot operation time (power ON, etc.) can be confirmed.
o
= E{_ Production The operating time of the program in the robot controller and the No.
g @ | information of program cycles can be confirmed.
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9.1. Robot Operation Monitoring

9.1.1. Slot operation statusmonitaring

The state of the slots in the robot controller can be monitored.

From the project tree, double click the target project [Online] -> [Monitor] -> [Movement Monitor] -> [Slot

Status].
=il Slot run state 1:RG1
Mo, | Status Prograrm Robot | Conditions Mode Pricrity
1 Program selection possible START REFP 1
2 Program selection possible START REP 1
3 Program selection possiblz START REP 1
4 Program selection possible START REP 1
5 Program selection possible START REP 1
£ Program selection possible START REFP 1
7 Program selection possible START REP 1
2 Program selection possiblz START REP 1

Figure 9-1 Slot Run Status

The No. of displayed slots is determined with the parameters.
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9.1.2.

Information on the running program can be monitored.

From the project tree, click the target project [Online] -> [Monitor] -> [Movement Monitor] -> [Program
Monitor], then double click the "Task slot" to monitor.

Program monitoring

- Monitor
| Je| Fobot movement
Slot run state

= Frogram

as |
Tazk =lot2
Tazk =lotd
Tazk =lotd
Tazk =loth
Tazk =lotd
Tazk slot?
Tazk =lotd
Edit lot

[ (1) Program information }/

[ (3) Variable monitor ]

(@ )1

=l Program 1:RG1 Task slotl

Inforrnation
Status:

Program selection possitle

Robot name:

Ry-6S0L

Program name:

=

K

YWarigble manitor

Mode: REP

Conditions: START
Priority: 1

Program

1 Dim pali0)
2ZMa =3

3 Moy 10

4

S M_Timer(2)=0
GMa =3

7 Oadl Off

S0y 1

O For MO1=1 Tao MA
10 Mov J1

11 Mov 12

T~

12 Mov 13
13 Mov 14

[ (2) Program

14 Mext
15 Mov 10

16 For MO1=1 To MA

Wariahle

Add | Select | Delete | Change |

Wariable name Type Walue
hlu] Joint (+0.00,+0.00,+90.00,+0.00,+90.00,+0.00,+0.00,+0.00})
NA | POO Pasition {+400,12,+0.00,+644.62,+180,00,-0.07,+150,00,-40,00,+0.00)...

Wiew
* Diec

Load | Save
A

" Hex

_

[

[(5) Select ][ (6) Delete ][ (7) Change ] (8) Load | [ (9) Save | (10) View

(1) Program information

Figure 9-2 Program monitor

You can check the currently selected program name and operation status and the name of the currently

connected robot model.

(2) Program

The currently selected program is displayed. The currently executing line is displayed inverted.

(3) Variable monitor:

You can check the names of variables being used in the selected program. You can select the variables to
monitor with the buttons displayed at the bottom of the screen.
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(4) Adding variables
This adds more variables to monitor.

fAdd display variables

A dropdown list
is displayed.

Wariable name: | 1g - ]

Update

Yariable type
" Mumerical value
" Character string
" Position
* Joint

QK

Figure 9-3 Add Variables

Input the variable name or select it from the dropdown menu, set the variable type, then click the [OK]
button.

The variables being used in the program are displayed in a dropdown list. When you select variables from
the dropdown list, the variable type is automatically selected.

(5) Selecting variables
You can batch select variables to monitor from the variable list used in the program.

Select display variables &l

Wariables nat displayed Displayed variables
Wariable narme | Wariable type ”~ Wariable name | Wariable type
n Joint 10 Joint
12 Joint i) Pasition
]2 Jaint
14 Joint
w01 Murnerical valie
M Murnerical value
MTH Murnerical value Add -=
POL Position
POz Position
POz Position <- Delete
P11 Pasition
P12 Pasitian
P13 Position
P14 Position
P21 Position
P22 Position v

Select al Select all
Lipdate oK ‘ Cancel

Figure 9-4 Variable Selection

The "variables not to display" are displayed in the list on the left side and the "variables to display" are
displayed in the list on the right side. From the "variables not to display" list, select the variables to monitor,
then click the [Add->] button. The selected variables are added to the "variables to display" list. If you select
variables from the "variables to display" list, then click the [<-Delete] button, the selected variables are
deleted from the "variables to display" list and added to the "variables not to display"” list.

When you click the [OK] button, the variables registered in the "variables to display” list are displayed on
the variables monitor and you can reference their values.

(6) Deleting variables
This deletes variables registered on the variables monitor from the monitor list. This operation does not
delete the variables themselves from the program.
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(7) Changing variables
You can change the values of variables registered on the variables monitor.
On the variables monitor, select the variables to change the values, then click the [Change] button.

Edit Position data X
Mame:
Type
{+
i
L9 400120 W' | Rohot:
¥ 0000 M| |LRY-6S0L -l
2. 644,620 v
———— Get current position |
i 180,000 v
= -0.070
C: 120,000 |
L1 0.000
Ghanee value of variable L= 0,000 W
“Dec © Hex FLGL: v Edit FLG1
Variahle name: MTPA FLGZ: oW Ediit FLG2
Walue of variable: | 1]
04 | Cancel |
0K | Cancel

Figure 9-5 Changing Variable Values

After confirming the variable name, input the value of the variable, then click the [OK] button.

~ & Caution N

Be careful when changing the value of a variable.

When you change the value of a variable, the operation target position of the robot may change and result in
a collision. This is particularly dangerous during robot operation, so check carefully before changing the value of
a parameter.
. J

(8) Load
You can load variables to be monitored on the variables monitor from a file.
When you click the [Load] button, you can load variable names and variable types and add them as
variables to be monitored.

(9) Save
You can save as a file a list of the variables being monitored on the variables monitor.
When you click the [Save] button, you can save the names, types, and values of the variables currently
being monitored into a file. This file is saved in text format.
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(10) View

You can switch the values of the variables displayed on the variables monitor between hexadecimal
display and decimal display.
The variables that can be displayed in hexadecimal, see below.

Table 9-2 16Variables that can be displayed in Hexadecimal

Integer

The displayed variable can be switched to the hexadecimal number /
the decimal number.

Float

When it is 0 below the decimal point, it is possible to switch to the
hexadecimal number / the decimal number.
However, the value is the one within the range of -9999999 - 9999999.

String

The hexadecimal number is not displayed.

Location

The hexadecimal number is not displayed.

As for the value displayed by the hexadecimal number, “&H” is added to the head of the value.

9.1.3. Movement status

You can check the robot current position, destination position, hand open/close status, etc.

* Destination position corresponds with RT ToolBox2 Ver1.1 or later.

From the project tree, double click the target project [Online] -> [Monitor] -> [Movement Monitor] ->

[Movement Status].

Movement state 2:RC2 RY-65QL #1

XYE

mom = o S

FL1:

FL2:

Current
13.640
-7.810
1555.950
0.000
-0.050
150.150
0.000
0.000

0 |LBF
J1-14 1318
u] u]

u] u]
u] u]
u] u]

[deqg,rmm]
Destination

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0 | LBF

J1-14
u]

u]
u]
u]

13-18
ul

o oo

Joint

1
12
13
14
15
s}

Current

150.210
-0.020
-0.010
-0.010
-0.020
-0.050
0.000
0.000

Machire lock: :

Seryvo OMNJOFF :

[deqg,rmm]
Destination

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

OFF

OFF

Hand state

Hand1:
Handz:
Hand3:
Hard:
Hands:
Handé:
Hand?:
Hands:

TCP speed

[rmmjsec]
0.000

Figure 9-6 Movement Status
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9.1.4. Errors

The errors currently occurring in the robot controller are displayed.

9.1.4.1. Referencing the current error

From the project tree, double click the target project [Online] -> [Monitor] -> [Movement Monitor] -> [Error].

FA Error. 1:RG1

Mo, | Error message Diate Time Level Program Line | F
2000 The servo is OFF 0z-01-02 13:37:00 Loy WaS 3

< | >
Details History

Figure 9-7 Error Screen

[Details]  You can check details (cause and recovery method) on errors.
[History]  You can reference the history of errors that have occurred.

9.1.4.2. Details

You can check details (cause and recovery method) on errors. On the error screen, select an error, then
either click the "Details" button or double click the error.

| Error message. | Date | Tirne: | Level | Program |une |t
The =ervo is OFF 08-01-03 13:38:58 Lowe WES 5

@ [ Click or double click the [Details] button. ]

Error detaile FZJ

Error # | 200000000 ]The servo is OFF

Cause: | The servo is OFF so the robaot wil not operate

Recovery: | Tumn the servo OM and then restart

k.

Details Histary

Figure 9-8 Error Details Screen
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9.1.4.3. History information

The history of errors that have occurred in the past can be referred to.
You can check the error history in the robot controller for each error level (high level, low level, caution).
You can also save the error history into a file.

Click the [History] button. After selectini the level to reference, click the [OK] button.
Error level E|

Select a source or a error level,

Read from RC Read from fil

" High level error * Histary fle

" Lowr level error

™ Caution

QK | Cancel |

Figure 9-9 History Information Error Level Setting

M Error history @

1)Displa Erro:r e Tabulation inforrnation
(1) 1spay I~} | e . Start date: [17-11-25
switching - ,
" High lewel error Start time: |07:10:50
" Lo level errar
" Caution
Count of registerd iterns: 214
MNo. | Error message | Date Time | Lewel | Program | Ling #
2000 The servo is OFF 08-01-03 13:38:58 Lowy YaS 3
2000 The servo is OFF 0g8-01-08 13:37:00 Loy YWES 3
6080 Com mesd is too long 0s8-01-08 11:34:40 Caution u]
7090 Parameter cormment illgal 0g-01-02 11:24:40 Caution 0
1826 Pos. data disagree.Check arigin -~ 08-01-08 09:20:14 Loy u]
1825 Pos. data disagree.Check origin -~ 08-01-03 02:20:14 Loy o]
1823 Pos. data disagree. Check origin 08-01-02 09:20:14 Loy u]
1222 Pos, data disagree. Check arigin- 02-01-02 02:20:14 Loy 0
1821 Pns. data dicanres. Cherk arinin - 08-01-N3 N9:20:14 1 N n
>
Details | Save | Refrezh
) 4 A
v L
1
[ (2) Details ] [ (3) Save ] [ (4) Refresh ]
Figure 9-10 Error History
This display is not constantly displayed. To refresh information, click the [Refresh] button.
(1) Display switching
This redisplays the displayed error history for each error level.
(2) Details
After selecting a displayed error, you can check the cause and recovery method for the error by clicking this
button.

You can also check details by double checking a displayed error.

(3) Save
This saves the displayed error history information into a file. For the saved error history information,
select "From history file" with "Figure 9-9 ". Refer to "Figure 9-11 " on the screen, after you selected
“From history file”.
The error file is saved in text format. You can also print it with Notepad or other general text editors.

(4) Refresh
This refreshes the displayed information. The error history screen is not a self refreshing display monitor,
so even if an error occurs after the error history screen is displayed, it is not automatically added to the
display. Click the [Refresh] button.
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M Error history. @

Error level Tabulation information Log file information
Ol : Start date: 07-11-28 Type:  Rw-650L
" High level error Start time: [07:10:50 Wersion:  fyer.N4G
" Laow level error Logged date: EDDB-l-B Serial#: EBCDEFGHIJK
™ Caution Logged time: [13:45:42
Count of registerd itemns: 214
MO, | Error message | Date | Tirne | Level | Program | Ling
2000 The sarvo is OFF 0g-01-08 133858 Lo YWES ]
2000 The serva iz OFF 02-01-08 133700 Lo WES 3
6080 Com mesd is too long 0=-01-08 11:34:40 Caution u}
7090 Pararmeter comment ilgal 0a-01-028 11:34:40 Caution u]
1826 Pos. data disagree.Check origin 08-01-02 09:20:14 Lo u]
1825 Pos. data disagree.Check origin 08-01-02 09:20:14 Lo u]
12232 Pos. data disagree.Check origin 02-01-02 0920014 Lo 0
1822 Pos. data disagree.Check origin 02-01-02 09:20:14 Lo 0
1821 Pne. data disanres.Cherk nrinin ME-N1-NA na:=n:14 | n
>
Details Save Refresh | |C1¥Others¥ABCDEFGHIJK_2IJDEID 102 _134542 txt

Figure 9-11 Error History Information Read from File

9.1.5.

You can display the robot and its

Robot status

movements in 3D to check them.

From the project tree, either double click the target project [Online] -> [<Robot model name>] or select [3D
Monitor] with the mouse right button menu. The robot 3D display screen is displayed. If the "display travel table
setting" is made for the project, the travel table is also displayed.

£2 3D Monitor 2:RG2 Rv-6... [T |[B][X]

- Factory Line#1
+ B RC1
- RC2
+-[&) Offine
= Oriline
)
USER #
USER #3

30 Manitor

/

Either double click the robot model name or
select [3D Monitor] with the mouse right
button menu.

Figure 9-12 Starting Robot View

You can change the robot view perspective with mouse operation.

Table

9-3 Robot View Perspective Change Operation

Perspective to change

Graphic mouse operation

Perspective rotation

While clicking the left button, move left/right—
Rotation around Z axis

Move up/down—Rotation around X axis

Move left/right while clicking the left + right buttons—
Rotation around Y axis

Perspective movement

Move up/down/left/right while clicking the right button

Graphic
enlargement/reduction

Move up/down/left/right while clicking pressing [Shift] key and
clicking the left button
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9.2. Signal Monitoring

9.2.1. General signal

You can check the statuses of signals input to the robot controller from outside equipment and signals
output from the robot controller to outside equipment.

From the project tree, double click the target project [Online] -> [Monitor] -> [Signal Monitor] -> [General
Signals].

The upper level displays the status of input signals and the lower level displays the status of output signals.

A continuous range of signals to display can be set freely with [Monitor Settings].

Pseudo-input and forced output of registers are also possible.

i General Purpose signal 1:RC1

Input signal
Signal# FIE|D|JC|B|A[2 |8 [7 (6|5 |42 ]|2]1]0 Pseudo
13- 0 g|jo|jojo|o|ofofOjO0ojO|jOojO|O|O|O|DO Input ‘
3l- 16 gjojojo|o|jofofjojojojojojojo|ojo

Cutput signal
Signal# | F
15- 0 |ojo|o0o|o|o|jOojofOo|(o|O|O]|DO
31- 16 |O|jo|o|O0|o0jOo|(ojOo|jofjOo|o0jOjOo|OjOf0O

m
0
M
m
=
[T}
@
=l
[a}
wm
s
w
I
=
[}

o
o
o
o

Forced
Output

Figure 9-13 General Signals

9.2.1.1. Monitor settings

For the displayed signals, the continuous range can be set freely.
Set the lead numbers for the input signal number and output signal numbers to display, set their respective
display ranges on the line, then click the [OK] button.

i General Purpose signal 1:RG1

Input signal
3 Signal# JFJEJDJcJeJafale]7[als]4[a]a]1]n Pseudo
eluniine el 3 15 0 |0Jo]o]o|oJo]o]ojofo]olojofolo]a Input ‘
31- 16 |oJofo|ofJofolofJofolofofolo]ofolo
Input signal# @ |0 47- 32 |o|o|o|ofjo|ofo|ofo]lofjo|lofjo|lofo]o
62- 48 [oJo|[o|ofJofolofJofolofofolo]ofolo

Lines: |4
Output signal# |0
Lines : |2 Output signal

{ionitor

setting
Signal# [F|E|D|C|B|A |9 |8 |7 |6 |5 |4 |3 |2([1]0
Cancel| 15- 0 (0j0o|0|j0o|0j0|Oo|j0joj0jo|j0ofo|jofo]aO
31- 15 |0|jojojojo|jo|jo|ojo|ojo|o|jojo]ofo

Forced

Output

Figure 9-14 General Signal Monitor Settings
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9.2.1.2. Pseudo-input
Pseudo-input means signals that are input to the robot controller from the computer, not from outside

equipment.
Click the [Pseudo-Input] button. A screen for inputting pseudo signals is displayed.

~ & Caution \
While the robot controller is in pseudo-input mode, signal input from
outside devices is not accepted.

To use pseudo-input, put the robot controller into pseudo-input mode. While the robot controller is in

pseudo-input mode, the robot controller does not accept signal input from outside devices.
Click the [Pseudo-Input] button. The confirmation message below is displayed before the robot controller

goes into pseudo-input mode.

DUMMY Set Pseudo-Input mode,

M’/ To cancel Pseudo-Input mode,
the Robot Controller power must be reset,

AEEEE Are oL sUre you want to set Pseudo-Input mode?

Mo

To release a robot controller from pseudo-input mode, switch the
power for the robot controller Off, then On again.

\ J
General-purpose INPUT sienal << Pseudo-INPUT >3 El
Head signal #: J Set Refresh

15 u}
15- 0 (o o R T T o T T 0ooa e
ekon-=CCCC - CcCrrCrrrr
check box. 31 16 Set
3- % PbPEREREE -EEERERER | = [ om0 geo
Cicken-=C - recrrrerrr
check box.
BEit Port
Peudo-IMPUT Paudo-IMPUT

Figure 9-15 Pseudo-Input

@ First, read the signals you want to pseudo input.
You can set 32 signals at the same time. Input the head number for the signals you want to read, then click

the [Set] button.

@ The input statuses of the 32 signals starting from the specified head signal number are displayed. Set the
pseudo-input status, then click the [Bit Pseudo-INPUT] button.

® You can specify the hexadecimal values and make pseudo input for the 32 signals starting from the head

signal number.
Input the values in hexadecimal, then click the [Port Pseudo-INPUT] button.
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9.2.1.3. Forced output

You can force signals to outside equipment from robot controllers.
Click the [Forced Output] button. A screen for forcibly outputting signals is displayed.

General-purpose OUTPUT =ignal << Forced OUTPUT >3 E|
Head signal #: J Set Refrash
15 0
15- 0 o o T o I o I T T ooo  (Hex)
Oeken-=CCCTCCrC - K-
check box. 31 16 Set
5i-1  PEEREEBRE -BEEEEERE | - |[Tom0 (e
Oicken-=C T rrrrrrrrr
check box.
Bit Forced Port Forced
QUTPUT OUTPUT

Figure 9-16 Forced Signal Output

@ First, read the signals you want to forcibly output.
You can output 32 signals at the same time. Input the head number for the signals you want to read, then
click the [Set] button.

@ The output statuses of the 32 signals started from the specified head signal number are displayed. Set the
output status, then click the [Bit Forced OUTPUT] button.

@ You can specify the hexadecimal value and force output for the 32 signals starting from the head signal
number.
Input the values in hexadecimal, then click [Port Forced OUTPUT] button.

~ & Caution \

Forced signal output

- Signal numbers assigned (used) as dedicated output signals cannot be forcibly output.

- Forced output is possible if the robot controller mode is either [AUTOMATIC] or [MANUAL] (for a CRn-500
series robot controller, [TEACH], [AUTO (OP)], OR [AUTO (EXT.)]), but if even one program is running, forced
output is not possible. (Except an ALWAYS program)
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9.2.2. Named signals

You can give names to general input/output signals and check their statuses.

With "Named signals", you can check the status of dedicated input/output signals and named general
input/output signals. When starting up, you can load a definition file for named signals in the robot controller.

From the project tree, double click the target project [Online] -> [Monitor] -> [Signhal Monitor] -> [Named
Signals].

2% Named sienal 1:RC1

INPUT Signal Mo, | state | wiew | Type |~
Move home 10013 ] Bin Special
General output reset 10015 ] Bin Special
Program nurmber select 10020 ] Bin Special
OVRD specification 10021 0 Ein Special
Prog. Mo, output requirement 10022 u] Birn Special

Line Mo, output requirerment 10023 u] Bin Special
CWRD output requirernent 10024 u] Birn Special

Err. Mo, output requirernent 10025 u] Birn Special
Yalue input signal 10032:Start, 16:Num  000...  Bin Special
QUTPUT Signal Mo, | state [ view | Type [
During output Line Mo, 10023 u] Birn Special
During output OWRD 10024 u] Birn Special
During output Err. Mo, 10025 u] Bin Special
Walue output signal 10032;Start, 16:Num  000...  Bin Special
within user defined area 10:Start, 32:Murm - 000...  Bin Special

RJ/C ready 10001 1 Ein Special

Loy battery 10014 ] Bin Special
Robot1 hand output signal <Mech, 1= 10048:Start, 2:Mum  010... Bin Special
Robotl hand input signal <Mech, 1= 10056:Start, SiMumm 000...  Bin Special
General-purpose signal

Add | Edit | Delete | Load | Save | Delete signal file in robot

Figure 9-17 Named Signal

[Add] . This registers a new general input/output signal name.

[Edit] :  This changes the setting for an existing general input/output signal selected in
the list.

[Delete] . This deletes a signal selected in the list.

[Load] :  This loads a file defining saved named signals in the robot controller and in the
computer.

[Save] . This saves the information on the set named signals to the robot controller or
computer.

[Delete signal : This deletes the named signal information in the robot controller.

file in robot]

9.2.2.1. Adding new named signal or revising one

To add a new named signal, click the [Add] button. To revise one, select the signal to be revised from the list
and click the [Edit] button.

Sienal name edit &l
Start #; |0 End #; |0

Signal narne: |

Signal

+ Input " Output

Wiey

{* Binary " Decirmal (Signed) ™ Hexadecimal

™ Decimal (Unsigned )
Add Change

Figure 9-18 Signal Name Editing

Input the general signal numbers and names, select the signal type and display method, then when adding a
new named signal, click the [Add] button. The set signal is added to the list.

The [Add] and [Change] buttons do not close the "Signal name edit" screen, so you can continue to add more
signals.
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9.2.2.2. Deleting a named signal

Select the signals to delete from the list. You can select multiple signals by clicking them while holding down
the [Ctrl] key or the [Shift] key on the keyboard.

However, dedicated input/output signals can not be deleted.

Also, you can not delete input signals and output signals at the same time. Finally, delete the select signals
in the list with a mouse click.

9.2.2.3. Named signal definition information reading

When you click the [Load] button, a message asking you to confirm that you want to delete a registered
general input/output signal is displayed.
This message asks you to confirm that you want to clear the current general input/output signal display.

MELFA RT ToolBox2

! ’1 Are you sure you wank to delete registered general IfO?
.

Yes [i] |

Figure 9-19 Deletion Confirmation Message for Registered General Input/Output Signal

If you select [Yes] on this confirmation screen, the "Select locate" screen asking you to select the load source
is displayed.

Figure 9-20 Device Selection

Select the device to load from, then click the [OK] button.
If you select the local device, the screen for selecting a file in the computer is displayed.
If you select the robot controller, the named signal definition file is loaded from the robot controller.

9.2.2.4. Saving definition information for named signals to a controller

When you click the [Save] button, the "Select locate" screen asking you to select the save destination is
displayed.

" Robot controller

K, | Cancel |

Figure 9-21 Device Selection

Select the device to save to, then click the [OK] button.
If you select the local device, the screen for selecting a file in the computer is displayed.
If you select the robot controller, the named signal definition file is saved to the robot controller.
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9.2.3. Stop signal

You can reference the statuses of stop signals (stop/not stop) input to the robot controller.
From the project tree, double click the target project [Online] -> [Monitor] -> [Signal Monitor] -> [Stop Signals].

£ Stop signal 1:RG1 E|E|§|
Staop Ernergency stop
Ofp: COFF Ofp: OFF
T/E: OFF T/B: OFF
Ifon OFF ifle} COFF
PC: OFF

Figure 9-22 Stop Signal
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9.2.4. Register (CC-Link) monitoring

- & Caution

This can only be used if the CC-Link option card is mounted in the
robot controller.

This function can only be used with a CRn-500 series or CRnD-700 series robot controller with the CC-Link
option card mounted. Also, this function can not be used with CRnQ-700 series robot controllers.

You can check the statuses of registers input to the robot controller from outside equipment and registers
output from the robot controller to outside equipment.

From the project tree, double click the target project [Online] -> [Monitor] -> [Signal Monitor] -> [Register
(CC-Link)].

The left side of the screen displays the status of input registers and the right side displays the status of
output registers.

A continuous range of registers to display can be set freely with [Monitor Settings].

Pseudo-input and forced output of registers are also possible.

Register (CG-Link) 1:RC1

Input register Output register
Mo Dec Hex MO, Dec | Hex |
6000 u] 0oao G000 o 0ooo
6001 u] 0oao G001 o 0ooo
6002 u] 0000 6002 u] Qoo
6003 u] 0ooo B003 o Qooon
Bo04 u] 0oao Bo04 o Qoo
6005 u] 0oao 6005 o 0ooo
6006 u] 0oao G006 o 0ooo
6007 u] 0000 5007 u] Qoo
6008 u] 0ooo B008 o Qooon
6009 u] 0oao Boag o Qoo
6010 u] 0oao G010 o 0ooo
6011 u] 0oao 6011 o 0ooo
6012 u] 0000 6012 u] Qoo
6013 u] 0ooo 6013 o Qooon
6014 u] 0ooo Bo14 o Qooon
6015 u] 0oao G015 o Qoo
Pseudo-Input Mon!tor Forced-Output
setting

Figure 9-23 Registers (CC-Link)

9.2.4.1. Monitor settings

A continuous range of registers to display can be set freely.
Set the lead numbers for the input register number and output register numbers to display, set their respective
display ranges on the line, then click the [OK] button.

Reeister(GG-Link) 1:RC1

Monitor settine §| Input register Cutput register
— Mo, | Dec | Hex Mo, Dec | Hex |
6032 u] oaoo 6032 u] oooa
NPUT | 6032 6033 0 0000 6033 0 0000
6034 u] oaoo 6034 u] oooa
ouTPUT | 6032 8035 0 0000 6035 0 0000
_,\ 6036 u] oaoo 6036 u] oooa
G037 u] 0ooo 6037 u] oooo
|: /2038 u] oaoo 6038 u] oooa
[ |6039 0 0000 6039 0 0000
5040 u] oaoo 5040 u] oooa
6041 u] 0ooo 6041 u] oooo
6042 u] oaoo G042 u] oooa
Cancel | 8043 o 0000 8043 o 0ooo
G044 u] oaoo 6044 u] oooa
6045 u] 0ooo 60435 u] oooo
G046 u] oaoo G046 u] oooa
6047 u] 0ooo 6047 u] oooo
Pseudo-Tnput Forced-Output

Figure 9-24 Registers (CC-Link) Monitor Settings
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9.2.4.2. Pseudo-input monitoring:Pseudo-input

Pseudo-input means registers that are input to the robot controller from the computer, not from outside

equipment.

\

—~ & Caution \

Click the [Pseudo-Input] button. A screen for inputting pseudo signals is displayed.

While the robot controller is in pseudo-input mode, register input
from outside devices is not accepted.

To use pseudo-input, put the robot controller into pseudo-input mode. While the robot controller is in
pseudo-input mode, the robot controller does not accept register input from outside devices.

Click the [Pseudo-Input] button. The confirmation message below is displayed before the robot controller
goes into pseudo-input mode.

DUMMY Set Pseudo-Input mode.

\‘@M’/ To cancel Pseudo-Input mode,
the Robot Controller power must be reset,

dEEEE ApE woU SURE Yol want to set Pseudo-Input mode?

Mo

7o release a robot controller from pseudo-input mode, switch the
power for the robot controller Off, then On again.

J
Pseudo-INPUT| 3
First register nurnber @ 6032
Set

f« Dec " Hex Refrash

G032 u} G040 a

6033 ] 6041 ]

G034 u} G042 a

6035 ] 6043 ]

G036 u] 6044 o

G037 u] 6045 il

6033 u] 6046 ]

G039 u] G047 a

Figure 9-25 Pseudo-Input

@ Read the signal you want to pseudo input.
You can set 16 registers at the same time. Input the head number for the signals you want to read, then
click the [Set] button. The input statuses of the 16 registers starting from the specified head signal
number are displayed.

@ Set the pseudo-input status, then click the [Input] button. The set register values are pseudo input to the
robot controller.

® You can display and make pseudo input in hexadecimal for register values. If you have selected [Hex],
input values as hexadecimals.

When you click the [Refresh] button, the latest register information is displayed.
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9.2.4.3. Forced Output

You can forcibly output register values to outside equipment from robot controllers.
Click the [Forced Output] button. A screen for forcibly outputting registers is displayed.

Force-OUTPUT X

First register number :

+ Dec

6032
6033
6034
6035
6036
6037
6038
6039

LLLLLLLL

QuUTPUT

;

5022

[p)

et

Refrash

d

6040
6041
6042
6043
6044
6045
6046
6047

LLLLLLL

m
=
=

Figure 9-26 Forced Signal Output

@ First, read the registers you want to forcibly output.

You can output 16 registers at the same time. Input the head number for the registers you want to forcibly
output, then click the [Set] button. The output statuses of the 16 registers starting from the specified head

register number are displayed.

@ Set the output status, then click the [OUTPUT] button. The specified register values are forcibly output

from the robot controller.

@ You can also display and forcibly output register values in hexadecimal. If you have selected [Hex], input

values as hexadecimals.

When you click the [Refresh] button, the latest register information is displayed.

~ & Caution

Forced register output

output is not possible. (Except an ALWAYS program)

Forced output is possible if the robot controller mode is either [AUTOMATIC] or [MANUAL] (for a CRn-500
series robot controller, [TEACH], [AUTO (OP)], OR [AUTO (EXT.)]), but if even one program is running, forced
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9.3. Production Condition Monitoring

9.3.1. Operation hours

You can check the robot work time, battery usage time, etc.
From the project tree, double click the target project [Online] — [Monitor] — [Operation Monitor] — [Operation
Time].

(i) Operation Hours 1:RG1 EI@|E|

Time

02-01-08 14:12:36

Operating time
Power ON time : 136 hours

Operation time : 25 hours

Robot# | Servo O time
1 59 haurs

Servo OM time :

Battery
Battery remaining time : 14058 hours

Figure 9-27 Operating Hours

You can initialize the battery remaining time with [Maintenance] — [Initialize]. For details on operation methods,
see "10.2.4 Initializing the battery remaining time".

9.3.2. Production information

You can check the latest tact time, run time, cycle count, and average tact time for each program in the robot
controller. The latest tact time, run time, and average tact time can be measured up to 1193 hours (about 49
days).

From the project tree, double click the target project [Online] — [Monitor] — [Operation Monitor] —
[Production Information].

F= Froduction Information 1:RG1 E]E'ﬁl
Program name Operation time Cycle# | MNews cycle time Average cycle time |
1 21:08:09 5952 00:00:12.821 00:00:12.762
2 00:00:00 u] 00:00:00.000 00:00:00.000
3 00:00:00 u] 00:00:00.000 00:00:00.000
4 0o:00:00 u] 00:00:00,000 00:00:00.000
= 0o:o0:00 u] 00:00:00,000 00:00:00.000
123 00:00:19 931 00:00:00.021 00:00:00.021
146 0o:00:47 2233 00:00:00.021 00:00:00.021
WAS 00:00:00 u] 00:00:00.000 00:00:00.000
LOMNG 0o:00:00 u] 00:00:00,000 00:00:00.000
WESL 0o:o0:00 u] 00:00:00,000 00:00:00.000
KURAZ 00:00:00 u] 00:00:00.000 00:00:00.000

Refrash

Figure 9-28 Production Information

The production information is not constantly updated. Click the [Refresh] button as necessary.
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10. Maintenance

With maintenance, you can maintain the robot in various ways, including setting origin data and initializing
various information.

10.1.  Setting Origin Data

You can save robot origin data to a file, edit it, and transfer it to a robot controller.

Set origin data while connected to the robot controller.
From the project tree, double click the target project [Online] — [Maintenance] — [Origin Data].

Warkspace

- = Factory Line#l
- RG1
+-[3] Offline
= Online
Riw-G50L
+ Program
+ Parameter
+ Manitar
= Maintenance

Titialize
f@# Maintenance Forecast
Pogition repair
+ ba | Servo
Figure 10-1 Starting up the Origin Data Setting Screen

~ & Caution 2

About controller modes in which origin data can be read/written

The controller modes (TEACH/AUTO (Op.)/AUTO (Ext.)) in which origin data can be read/written depend on
the CRn-500 series robot controller version. For details, see "Table 10-1 Origin Data Reading Robot Control
Operation Mode" and "Table 10-2 Origin Data Writing Robot Control Operation Mode".

. J

IZ Origin Data 1:RG1

| Origin data . o
input The origin data string is input from RT ToolBa:,

Mechanical The origin posture is set by contacting each axis against the
stopper rmechanical stopper,
TOOL The origin posture is set with the calibration jig instaled,
ABS This method is used when the encoder backup data lost in the

Cause such as battery cutting.

Lser origin ) o o
method & randornly designated position is set as the origin posture.

Backup arigin | Backup or restare the origin parameter,
parameter

Figure 10-2 Origin Data Screen

* About robot controller run modes when origin data is read/written

With CRn-500 series robot controllers, when robot origin data is read/written using this software, there are
restrictions on the controller run mode according to the robot controller software version.
Reference the table below.
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(1) Reading

(2) Writing

Table 10-1 Origin Data Reading Robot Control Operation Mode

CRnN-500 series robot

Operating mode

controller TEACH Auto (OP) | Auto (Ext)
J1 edition or later @) O O
H7 edition or earlier X X @)

O: Reading possible, X : Reading not possible

Table 10-2 Origin Data Writing Robot Control Operation Mode

CRnN-500 series robot

Operating mode

controller TEACH Auto (OP) Auto (Ext)
J1 edition or later @) O O
G9 edition — H7 edition O X O
G8 edition or earlier O X X

O: Writing possible, X : Writing not possible
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10.1.1. Origin data input technique

You can save robot origin data to a file, edit it, and transfer it to a robot controller.
Click the origin data screen "origin data input technique" to display the screen.

Origin data setting EJ

|Rabat1 |

1 RV-650L

D :[ZiTROE oy ﬁ
1 |DDDDDI a1 : |

2 |DDDDD;2 — |

3 [016KBL a: | m
4 |DDDDDD — | M
75 : | 000003 ds: |

¥ | Z2#24F a6 | ﬂ
7

71

Figure 10-3 Origin Data Input Technique Screen

[Write] . Wirites the origin data displayed on the screen to the robot controller.

[Save to file] . The displayed origin data can be saved to a file.

[Read from a file] . Stored origin data can be read from a file and displayed on the screen.

[Refresh] : Reads the origin data from a robot controller and displays the latest
status.

~ & Caution D

Input the correct values for the J7 and J8 origin data.

For the J1-J6 axis origin data, the compatibility of values in the robot controller are checked but the J7 and
J8 origin data are not checked. Always input correct values.
The J7 and J8 axis origin data is only displayed when there is a supported additional axis.

. J

— <% Memo

About DINT (origin error) parameters

DJNT shows the origin position error. When revising the origin position using the position repair tool, the
value is set in DJNT. (When not revising the origin position using the position repair tool, all the elements
become 0. However, for RV-4A, the values are entered beforehand.)

DJNT is not released to general customers, so the values can not be directly changed.

About DINT parameter display

Sometimes DJNT parameters are not displayed for certain robots (for example, robots that do not support
the position repair function).
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10.1.2. Mechanical stopper technique

This uses the robot mechanical stoppers to set the robot origin.
Click the origin data screen [Mechanical stopper] button to display the screen.

After moving the robot to a mechanical stopper origin position, select the axis to set the origin for with the
checkbox, then click the [Set origin] button.
"Last" displays the origin setting technique used the previous time. For some robot controller software versions,
this is sometimes not displayed.

Set origin (Mechanical stopper)

[Rabot 1 |
1 RW-650QL
Crigin data Last Setting arigin

[mm, deg] State
T, § -171.50 AES i i |
12 95,00 ABS 12 |
B 169.00 ABS 13 |
4 161.00 8BS 14 i |

Set origin

15: 123.00 8BS 15 i |
E: 0.00 ABS B i |
7 0.00 Mot set 7 r B st
13 0.00 Mot set 1a u Mot set

Figure 10-4 Origin Setting (Mechanical Stopper) Screen

10.1.3. Tool technique

This uses the origin setting tool to set the robot origin.
Click the origin data screen [Tool] button to display the screen.

After moving the robot to the tool origin position, select the axis to set the origin for with the checkbox, then
click the [Set origin] button.

"Last" displays the origin setting technique used the previous time. For some robot controller software
versions, this is sometimes not displayed.

Set origin (Tool} §|
[Rabot 1 |

1:RV-650L

Cirigin data Last Setting arigin

[rrn, deg] State

Tl g 0.00 ABS 1 |

32 -53.00 ABS 12 |

13 158.00 ABS 13 |

34 0.00 ABS 14 |

Set origin

5 4,00 ABS 5 i |

% 0.00 ABS 6 |

7 0.00 Mot set 7 r B st

18 0.00 Mat set 18 r Not zet

Figure 10-5 Origin Setting (Tool Technique)
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10.1.4. ABS origin technique

This uses the robot's ABS origin position robot to set the robot origin.
Click the origin data screen [ABS] button to display the screen.

After moving the robot to the ABS origin position, select the axis to set the origin for with the checkbox, then
click the [Set origin] button.

"Last" displays the origin setting technique used the previous time. For some robot controller software
versions, this is sometimes not displayed.

Set origin (ABS) X
[Robat 1 ~|
1 RV-B50L
Crigin data Last Setting arigin
[, deg] State
i 0.00 ABS 1 i |
2 0.00 8BS 12 |
il 20,00 SBS 12 r B
34 0.00 8BS 14 |
Set origin

5 0.00 ABS 5 i |
6 0.00 ABS B r B
7 0.00 Mot set 7 r B et
18 0.00 Mot zet 1B r Mot set

Figure 10-6 Origin Setting (ABS Origin Technique) Screen

10.1.5. User Origin Technique

This uses the robot user origin to set the robot origin.
Click the origin data screen [User origin method] button to display the screen.

After moving the robot to the user origin position, use the checkbox to select the axis to set the origin of, then
click the [Set origin] button.

"Last" displays the origin setting technique used the previous time. For some robot controller software
versions, this is sometimes not displayed.

Set origin (User origin method)

|Robat 1 |
1: RV-650L
COrigin data Last Setting arigin

[mm, deg] State
T g 0.00 8BS 1 |
12 0.00 ABS 12 i |
il 90.00 ABS 13 |
34 0.00 ABS 14 |

Set origin

5 0.00 ABS 5 r B
i 0.00 8BS % |
7 0.00 Mot set 7 r R
18 0.00 Mot set 12 r Mot set

Figure 10-7 Origin Setting (User Origin Technique) Screen
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10.1.6. Origin Parameter Backup

You can back up the parameters that make up the origin data. Also, you can transfer the backed-up data to a
robot controller.
Click the origin data screen [Backup origin parameter] button to display the screen.

Robot origin parameter <Backup’ §|
|Robot1 |
RA-BS0L

Robot Orign Data (Parameter) :
MEIMSD : |-3252238 Save to file

MEINST |3F Select file for
MEINSZ : [14583, 43601, 3260518, 2olz8, 7ea1, g o Robot

MEOFFZ : | 116509, 43601, 7262, 101944, 7221, 0,

DINT : |D.DDDD, 0.0000, 0.0000, 0.0000, 0.0000

Figure 10-8 Robot Origin Parameter Backup Screen

[Save to file] : This saves origin parameters read from a robot controller (displayed
parameters) to a file.

[Select file for writing . Transfer origin parameters stored in a file to a robot controller.

to robot] When transferring to a CRn-500 series robot controller with edition H7 or

earlier, set "Teach" mode.
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10.2. Initialization

This initializes information in a robot controller.

Here, you can initialize the following information in a robot controller.

(1) Set the robot controller clock

(2) Initialize all programs in the robot controller

(3) Initialize the remaining battery time in the robot controller

(4) Check the serial number in the robot controller and set the serial number for the connected robot
(Serial number checking and setting can only be used with CRn-700 series robot controllers.)

10.2.1. Starting

Use the initialization function while connected to the robot controller.
From the project tree, double click the target project [Maintenance] — [Initialize].

&= Initialize 1:RC1
Time in the RC

200801708 14:21:38

s R R Program
= Factary Line#l Erase all programs in the RC,
= R The pragram wil be initislized even if Tritialize
+ @ Offline the program protection or variable protection is set to ON.
- Oriline
RW-GS0L Battery remaining time
] Program Please initiaize the battery remaining time always after changing the battery.
- Parameter The RC warns when the battery is spent. Initialize
— . This time can be checked [Operation hours monitor].
+ Manitar

= Maintenance

[E= Origin Data
>
{48 Maintenance Forecast

Pazition repair
- | Servo

Setial nurber

Please set the serial number of the allocated robot of each robot.
This function is used to identify the robat. Set

Figure 10-9 Starting Initialization Screen

10.2.2. Setting the time in the robot controller

You can set the robot controller clock.
On the initialization screen, click the [Set time] button.

|2008,f01,f08 j |14:24:25 =

Ok, | Carcel

Figure 10-10 Time Setting Screen

Set the new date and time, then click the [OK] button.
You can set the current date and time from your computer by clicking the [Get PC time] button.
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10.2.3. Deletion of all robot programs

This deletes all the programs in the robot controller.
On the initialization screen, click the program group [Initialize] button.
A confirmation screen is displayed, so input "Yes", then click the [OK] button.

MELFA RT ToolBox2 X
& Are you sure you want 1o initialize all robot programs?

If you want to continue, please enter the word ES',

—

Cancel ‘

Figure 10-11 Confirmation Screen for Program File Initialization

10.2.4. Initializing the battery remaining time

This initializes the remaining battery time in the robot controller.
On the initialization screen, click the remaining battery time [Initialize] button.
A confirmation screen is displayed, so input "Yes", then click the [OK] button.

MELFA RT ToolBox2 3]
& Are you sure you want to change the battery remaining

time?
If you want to continue, please enter the word "YES',

—

Cancel ‘

Figure 10-12 Confirmation Screen for Battery Time Remaining

/\ Caution
Do not initialize unless the battery has been replaced.

Be careful. If you initialize the remaining battery time other than when the battery is replaced, it becomes
impossible to reference a correct reading for the remaining battery time.

10.2.5. Serial number

This checks the serial number in the robot controller and sets the serial number for the connected robot
On the initialization screen, click the serial number group [Set] button.

This function can only be used with CRn-700 series robot controllers.
The first time you start up a CRn-700 robot controller after purchase, the C0150 warning (robot main unit

serial number not set) is generated. On this screen, set the robot main unit serial number.

Serial Humber

Serial Murnber Last Update Wirite to File
Controller: ABCDEFGHIK
Read from File
Robot #1: Ry-8S0QL | abc | 2007f12/04 09:38:56

Write

D

Close

Figure 10-13 Serial Number Input Screen
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10.3. Maintenance Forecasting

With "Maintenance forecasting”, you can reference the parts replacement timing (greasing and battery and belt
replacement) from operation data collected up till now in the robot controller.

~ & Caution

The results of calculations in Maintenance Forecast merely show
reference values.

Please execute the daily inspection and the periodic inspection to
prevent the breakdown beforehand, and to secure safety.

10.3.1. Specifications

With CRn-500 series robot controllers, there are restrictions on the maintenance forecast functions according
to robot models and versions supported. The robot controller software versions and models supported by the
maintenance forecast function are as follows.

Table 10-3 Supported models and software versions

No Robot CRnN-700 series CRnN-500 series
) Robot controller Robot controller
RV-6S series
1 RV-12S series Ver. J2 or later
RV-3S series The supported
2 | RV-3SJ series models are not Ver. K1 or later
RH-6SH series restricted
3 | RH-12SH series Ver. K4 or later
RH-18SH series

10.3.2. Starting

Use the maintenance forecast function while connected to the robot controller.
From the project tree, double click the target project [Online] — [Maintenance] — [Maintenance Forecast].

Workspace

—|-=m Factory Line#l
= RG1
+[3] Offline
= Online
Ecial
0 Program
+ Parameter
+ Manitar
= Maintenance
IE Origin Data
Tnitialize
¥4} Maintenance Forecast
Pogition repair
+ ba | Servo
Figure 10-14 Starting Maintenance Forecasting
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10.3.3. Forecasting

You can reference the "time until battery replacement", "time until regreasing, and time until belt
replacement”.

¥% Maintenance Forecast 1:RC1

[Robot 1 | LiRvescL _ _
(4) Display units ]
Forecast ]Setup | Reset | Others |

This is a latest maintenance forecast announcement.

— Battery —  Unit - .

Remainder time : thours) i

maan er time e hour(s) - dayls)
/v _] 14068 hiour iz Operation time of a day:
16.00 haur =3 day
Greaze - — Belt -
i 6000 Until i 35000 Until

J: | | v howis J1:

2 | | cc howis Jz:

o | | 55 houls) S5 M

4 D 2 e || N

S | g howls) 5 I | 4G40 hourls)

s | G2 hou N (3) Belt

JE J
(2) Grease )17 E—— "

The result of the Maintenance Forecast iz a reference value to the last.

The computed result is not euaranteed.

Figure 10-15 Forecast Screen

By clicking the [Refresh] button, you can reacquire information on maintenance from the robot controller.

(1) Battery
If the number of remaining hours of battery life has reached

(Remainder time) < [The remainder days until presumed maintenance time] on the Setup screen)
X (24 - [Operation time of a davl)

the hours and bar graphs are displayed in orange.
(The battery replacement time is calculated during the time when the controller’'s power is not on.)

(2) Grease
If the hours until replenishment time has reached

(Hours until replenishment time) < ([The remainder days until presumed maintenance time] on
the Setup screen) x ([Operation time of a day]),

the hours and bar graphs are displayed in orange.

(3) Belt
If the hours until belt replacement time has reached

(Hours until belt replacement time) < ([The remainder days until presumed maintenance time] on
the Setup screen) x ([Operation time of a day]),

the hours and bar graphs are displayed in orange.

(4) Display unit

You can switch the display units for "Grease" and "Belts" between hours and days. When days are selected
as the display unit, the number of days of operation is calculated from the number of operating hours per day
and that number of days is displayed.
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10.3.4. Settings

Here, you can set the timing for collecting information concerning maintenance forecasts, the notification

method, etc.

¥% Maintenance Forecast 1:RC1

(1) Enables maintenance

j 1 RV-650QL
forecasting

fotl
orecast Setup l Reset ] Others ]

S

_ ™ v Maintenance forecast 1= made effective.
(2) Information
collection level
Y " Gallection level of information : 1 il
The interval of the forecast : i} il

3) Notice interval

How to inform

W ¥ Warnine
[ Output Signal

(
(

4) Warnings ]/

(5) Output dedicated
output signal

Asgumption operation time of a day (1.00-24.000 :

The remainder days until presumed maintenance time :

Forecast screen.

(6) Operating time
per day

[
[
|
|
[
[

‘When click [Write parameters], please update " Maintenance forecast”™ in

EEX

{ 1<Recommendation> - G<{High accuracy> )
(For 1-24 hours)

—

1600  houriz)/day
14 {1-365) day (=)

Write parameters

(7) Remainder

| il

Figure 10-16 Setup

When the [Write parameters] button is clicked after setting each item, the setting values are written into the
controller. All items other than the signal numbers of dedicated outputs take effect after they are written into the

controller. If a dedicated output signal has been changed, it is necessary to power on the controller again.

For details on the setting items, see "Table 10-4 Description

of the Setup Screen".

r-& Caution

Factory preset value is invalidity. When the

Maintenance Forecast is invalidated,

information of Maintenance Forecast is not
accumulated. When switched effectively from

term, the correct maintenance times cannot be
calculated.

invalidity again, the reservoir of information is . > time
Maintenance Forecast < >

continued from the last value. If you have Effective E—

invalidated the Maintenance Forecast for a long invalidity

Information is accumulated.

"\

Information needed to “Maintenance Forecast” is not accumulated

while the Maintenance forecast is being invalidly set.
Reservoir of information

10-162

10-162




Table 10-4 Description of the Setup Screen

Factory
ltem Explanation preset
value
(1) Maintenance Forecast is If this is checked, the Maintenance Forecast function takes effect. Check
made effective. * If a checkmark is removed, the collection of the information for ON
Maintenance Forecast stops, and the correct maintenance times
cannot be calculated.
(2) Collection level of information | Five levels can be specified to collect the information about the 1
maintenance. (Recomm
* As an information collection level gets higher, the accuracy of the | ended)
maintenance improves, but it affects the tact time more.
(3) The interval of the forecast Specify the interval to notify the maintenance time. 6 hours

How to inform

When the grease replenishment, belt replacement and other maintenance times
have reached, they can be notified by generating a warning or outputting a
dedicated signal. As for the battery replacement time, one of warnings, C7500,
C7510 and C7520, is generated, regardless of whether or not [Warning] under

[How to inform] is checked.
A warning to be generated varies depending on each situation.

(4) Warning If this item is checked, the maintenance time is notified as a warning. Check
The warning numbers are listed as follows: ON
Grease :C753* (*is the axis No.)

Belt : C754* (* is the axis No.)

(5) Output Signal If this item is checked, signal numbers can be entered. If this item is Check
checked and a signal number is entered correctly, the maintenance OFF
time is notified using the output of the designated signal.

(6) Assumption operation Enter an estimated robot operation hours per day. 16 hours

time of a day

(7) The remainder days until | Specify the number of days remaining until presumed maintenance | 14 days

presumed maintenance time to be used as a reference to notify the maintenance time.
time

— <% Memo

Methods for resetting the alarm and alarm signal output

signal output.

As a method of notifying the replacement time of each part, an alarm (C753* and C754* (* represents the axis
number)), or a dedicated output signal (M*PTEXC (* represents the robot number)) will be output.
If both are set up as the notification methods, executing the error reset operation will reset the alarm and end the

If the “alarm” method is disabled and only the output of the dedicated output signal is selected as the notification
method, pushing the reset button on the front side of the controller will not end the signal output. In this case, push the
[ERROR RESET] key on the teaching box or enter the error reset signal (ERRRESET) to end the signal output.

Notification method

Methods to reset the notification (alarm or dedicated signal output)

output

output

setting o
_ Output Notification method [RESET] key on the | [ERROR RESET] key External error reset
Warning Signal front of the controller on the T/B signal
|7 |- Alarm Will reset the alarm Will reset the alarm Will reset the alarm
Alarm and Will reset the alarm Will reset the alarm and Will reset the alarm
v v dedicated signal and the dedicated the dedicated signal and the dedicated
output signal output output signal output
. . Will not reset the . )
- ™ Dedicated signal dedicated signal Will ENABLE reset the | Will ENABLE reset the

dedicated signal output

dedicated signal output
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10.3.5. Reset screen

The information (about battery, grease and belt) for Maintenance Forecast kept in the controller can be reset.

¥4 Maintenance Forecast 1:RG1

|Robot1 | :Rv-6sQL

Forecast] Setup  Reset lOthers ]

The information for the Maintenance Forecast which has been kept in the controller is reset.

Reset of battery remaining time

Af the time of battery exchange: Reset

Ik resets per joink axis
Reset axis

(& Ak the time of grease replenishment [ n 5
" Af the time of belt exchange iz [~ 16
g [ 13 -
Reset 14 =

Figure 10-17 Reset

Table 10-5 Description about each reset
Types of resets Explanation Note
At the time of It is used when an alarm urging to replace
battery exchange the batteries (C7500, C7510 or C7520)
occurs and the batteries have been replaced.
Be sure to reset the battery remaining time
after a battery has been replaced.

At the time of When an alarm urging to perform periodic | Axes are reset in units of joint
grease inspections and replenish grease (alarm | axes. Multiple joint axes can be
replenishment numbers in the 7530s) occurs, replenish the | reset at the same time.

grease and reset the replenished axis.
At the time of belt | When an alarm urging to perform periodic | Axes are reset in units of joint
exchange inspections and to replace the belt when it is | axes. Multiple joint axes can be
damaged (alarm numbers in the 7540s) | reset at the same time.

occurs, replace the belt and reset the axis for
which the belt is replaced.

These reset operations can be executed using the teaching box. See the following section for further
details.
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When the [Log] button is clicked in the upper-right corner of the window, the previous reset date/time and

reset count can be checked.

However, the battery reset count is not displayed.

If no reset has not made previously, “----/--/-- --:--:--“ is displayed.

Log of reset

3

Cate when measurement began: 2007f12/10 12:04:50
The last reset day:
Item | date | fime Court

Battery 2007§12/11 11:50:42

Grease 11 2007f12/11 11:50:456 3
12 2007f11/29 17:25:22 1
13 2007f11/29 17:25:22 1
14 2007f11/29 17:25:22 1
15 2007§11/29 17:25:22 1
16 2007f11/29 17:25:22 1

Belt 15 2007f11/29 17:25:32 1

Figure 10-18 Log of Resets
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10.3.6. Resetting maintenance forecast information with teaching box

When an alarm urges to replace the batteries, replenish the grease, or to replace the belt based on the
Maintenance Forecast function and these parts are replaced or replenished, the information that has been
accumulated within the controller needs to be reset for the axis where such replacement or replenishment has
been performed.

The information that has been accumulated within the controller can be reset using not only this software, but
also the teaching box.

(1) Resetting the time of battery remaining
Table 10-6 Resetting the time of battery remaining

Explanation Operation
the time of It is used when an alarm urging to From the teaching box (R32TB) menu screen,
battery remaining | replace the batteries (C7500, C7510 or | execute "5. Settings and Initialization” — "1.
C7520) occurs and the batteries have Initialization” — Battery.

been replaced.
Be sure to reset the battery remaining
time after a battery has been replaced.

For details on the method for initializing the battery remaining time using the teaching box, in the robot
controller's operations manual, see "Details of Functions and Operations".

(2) Resetting the grease and belt information
The grease and belt information can be reset by entering parameters to the controller.
The following is the list of parameter names and the values to be entered.

Table 10-7 Resetting the grease and belt information

Explanation Parameter Value
Grease When an alarm urging to perform MFGRST
information | periodic inspections and replenish
grease (alarm numbers in the 7530s)

occurs, replenish the grease and reset 0 : Reset information on all
the replenished axis. axes

Belt When an alarm urging to perform MFBRST

information | periodic inspections and to replace the 1to 8 : Reset information on the
belt when it is damaged (alarm specified axis

numbers in the 7540s) occurs, replace
the belt and reset the axis for which
the belt is replaced.

(* These parameters cannot be read not to input all characters in the teaching box.)

The grease or belt information will be reset immediately after a parameter name and the value are entered.
(In this case, the controller power does not need to be restarted.) If a value other than 0 is entered, the reset
process will be executed for each axis.

Repeat the parameter input operation when resetting information on two or more axes.

Also note that the value read is always 0 regardless of the previously entered value. If you continue the input
operation in this state, all axes will be reset. Exercise with caution.

See “Controller INSTURCTION MANUAL — Detailed explanations of functions and operations” for how to
input parameters using the teaching box.
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10.3.7. Others
The information for Maintenance Forecast kept in the controller can be backed up and/or restored.

The backup and restore operations are performed when the
controller (CPU) is replaced.

When the controller (CPU) is replaced, perform both backup and restore operations in a batch using the
Backup/Restore tool. Also, be sure to back up the information for Maintenance Forecast before replacement,

and restore the backed up information after replacement.

it is restored after a substantial time has elapsed since the time of backup, please note that the reliability of
Maintenance Forecast will be degraded.

~ & Caution N

After the controller (CPU) has been replaced, if the information for Maintenance Forecast is not restored, or

J

¥4 Maintenance Forecast 1:RG1 E@E'

|Robot1 | [LrRwv-8sQL

Forecast | Setup | Reset  Others ]

The information for the Maintenance forecast which has been kept
in the Robot Controller i backed up/restored,

Fobot Contraller —> PG :

PC =» Robot Controller : Restore

Caution

hen exchanging the Robot GontrollerdCPU LUMIT) -
Befare exchanging, backuping the information of the Maintenance forecast.and
after exchanging, restoring the information.

Figure 10-19 Others
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10.4. Position repair Function

The position repair function is restricted by the usable models and controller software versions. See "Table
10-9 Supported Robot Controllers and Model".

The "position repair function" is used when a tool is deformed by a collision or the origin is out of place
because the motor has been replaced. Just reteaching part of the position data within the robot program makes
it possible to use the previous position data in the controller. (Position repair generates parameters to correct
the position deviation and corrects all the position data in the robot controller.)

However, please understand that there are some cases that position repair can not restore, such as
applications requiring high precision and major mechanical damage to a robot from a collision.

Also, restrictions on a robot's degrees of freedom can make it impossible to recover with position repair.
Since vertical 5-axis robots and horizontal 4-axis robots are restricted as shown in "Table 10-8 The limit by
degree of freedom", positional deviations related to these restrictions can not be corrected with this function.
In this case, either reteach manually or correct the deviating section (for example, by replacing a bent hand).

Table 10-8 The limit by degree of freedom
No. Robot model The limit by degree of freedom
It can’t move in the direction of C element of the Cartesian
position.
It can’t move in the direction of A, B element of the
Cartesian position.

1 Vertical 5-axis robot

2 Horizontal 4-axis robot

~ & Caution N
The position repair function is only supported by MELFA-BASIC IV
and MELFA-BASIC V.

The position repair function is only supported by MELFA-BASIC IV and MELFA-BASIC V. It cannot be used
with Movemaster commands. D

10.4.1. Specifications

The robot models and robot controller versionw with which the position repair function can be used are as
follows.

Table 10-9 Supported Robot Controllers and Models

CRn-700 series CRn-500 series Robot Controller
Robot Controller

No. Robot model

Version J2 or later
1 | Vertical 6-axis robot Only correction of origin data is supported in
versions prior to J2.
The supported | Version K1 or later
2 | Vertical 5-axis robot models are not Only correction of origin data is supported in
restricted by the versions prior to K1.

version Version K4 or later
Any versions prior to K4 are not available.
Moreover, This function cannot be used for the
RH-AH series robot.

Horizontal 4-axis
3 | robot
(RH-SH series only)

10-168 10-168



10.4.2. Starting

Use the position repair function while connected to the robot controller.

From the project tree, double click the target project [Online] — [Maintenance] — [Position repair].

-1 Factory Line#l
] RCA

+-[E) Offline

- Online

Monitor
= Maintenance
[l Origin Data
B2 Ihitialize
[#€ Maintenance Forec
repair

=>

Position repain 1:RC1

If Pozition Repair Support Tool generates revigion parameters and writes to
the robot controller, the former position data can be used.

The gap of the pogitions generated by interference or maintenance can be
repaired by reteaching only several points.

However, please understand beforehand that it may be unable to repair
when the robot application needs accuracy or the mechanical damage of
the robat at the time of interference is senious.

< ¢hwailable robot model> »

Wertical B-axiz rabot [contraller S A Yer 2 or later]
Wertical 5-axiz rabat [contraller S A Yer k1 or later]

Horizontal 4-axiz robot [contraller 544 YWer K4 or later]

Only revizion of the origin data iz available if the vertical 5-axiz or B-axis
robot iz uged and the contraller 54 version is older than
above-mentioned.

Morecver, only RH-5H Series iz available in the horizontal 4-axis robots.

Cancel

Figure 10-20 Starting Position Repair
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10.4.3. Flow of operations

The position repair takes the form of a wizard. You can automatically generate the parameters by proceeding

with operations according to the instructions on each screen. You can directly set parameter values.

e ——— —————————

Specify the target robot

\ 4

Backup the parameters before

Automatic parameter

generation
(Normal operation)

\ 4

If setting parameters

y

generation (within

Specify the program to use for parameter

robot controller)

Enter parameter values

y

!

Back up the selected program

v

Write parameters to robot controller

y

Specify the parameters to be generated

Restart robot controller power

Re-teaching Work Procedure

-~

v

__________________________________

Move robot to re-teaching position

(Use the teaching box)

Repeat as necessary

v

Execute re-teaching calculation

-

__________________________

Parameter generation

\ 4

Write parameters to robot controller

\ 4

Restart robot controller power

Figure 10-21 Operation Flow

The explanation follows the normal operations flow. For the explanation when setting parameter values, see
"10.4.16 Revision parameter editing".
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10.4.4.

This is an explanation of the position repair function.

Introduction

Position repain 1:RC1

IF Position Repair Support Tool generates revision parameters and wiites to
the robot controller, the former position data can be used.

The gap of the positions generated by interference or maintenance can be
repaired by re-teaching only several points.

However, pleaze understand beforehand that it may be unable to repair
when the robot application needs accuracy or the mechanical damage of
the robat at the time of interference is serious.

<<&vailable robat model: >

Wertical B-axiz robot [contraller SAx Wer.J2 ar later]
Wertical 5-aiz robat [contraller 544 Wer K1 or later]
Harizontal 4-axis robot [controller S Yer K4 or later]

Orly revizion of the origin data iz available if the vertical B-axiz or B-axiz
robat is uzed and the contraller S wersion is older than
above-mentioned.

Mareover, only AH-SH Sernies iz available in the horizontal 4-axis robots.

Figure 10-22 Starting Use Window

10.4.5. Communications settings

Check the communication settings and connected to the robot controller, click the [Next] button.

Position repair 1:RC1

Connect the PC and the controller, check communication setting. and tum
oh the power supply of the contraller.

Click [Mext], if comectly connectable.

<Back [[THEWs |  Concel |

Cancel

Read it carefully, then click the [Next] button.

setting method, see "5 Connecting with the Robot".

For the
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10.4.6. Robot selection and parameter backup

Paosition repair 1:RC1

Select the target robat,

|1:+RV-650 |

Do you want to back up the parameters?

Back up [Recommended)

< Back

Cancel |

Figure 10-23 Robot and Backup Parameters Selection Window

Select the robot to execute the re-teaching.
The Robot is displayed as follows.

Controller number : Controller Name + Mechanism Name #Mechanism No.
"\

Dis played only in multi-mechanism r:cm
To backup parameters, click [Backup].

The dedicated backup screen starts. For more details on backups, see "12 Backup and Restore".
Backed up parameter files can be written back to a robot controller using the "backup/restore" functions of
this software.

When the preparations are complete, click the [Next] button.

Memo

Parameter Backup

During its operation, this software overwrites parameters to the robot controller.

It is recommended that the parameters be backed up at this point to allow the controller to revert to the original
parameters.
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10.4.7. Revision parameter generation procedure selection

Position repain 1:RC1

Target robat: T:+RV-ES0

Select a procedure.

% Generate revizion parameter automatically.
[Uzually select this)

(™ Edit the valus of revision parameter dirsctly.

< Back

Cancel |

Figure 10-24 Select generation procedure of revision parameter Window

In the next step, the software can either automatically generate parameters or accept manually entered
parameter values. Normally, [Generate revision parameter automatically] is selected.

Select [Generate revision parameter automatically] and click [Next] to proceed to “ Select Program” window.
Select [Edit the value of revision parameter directly] to proceed to “Edit Revision Parameter” window.
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10.4.8. Program selection

Position repair 1:RC1

Target rabat: 1:4+RY-650 ‘

Select a program. . . About Mumber of
The position data [only cartesian type] of the selected program is used " Poasition...
with re-teach work.

Fobaot program list

Program | Size| Cate | Time | Protect | Mumber of... | Position .. #
1 545 08-01-08 15:08:00 Naone 5

123 525 08-01-07 18:20:08 MNane 21

145 525 080107 18:20:08 MNone 21

2 262 080107 18:20:08 None 2

3 262 080107 18:23:02 Naone 2

4 435 080107 18:20.08 MNaone 5

5 262 080107 18:23:16 MNane 2

500 262 08-01-08 14:60:22 None 2

KURA&Z 236 08-01-07 18:19:04 None 3

LOMG 279 08-01-07 18:20:08 MNaone 1

WES 2538 08-01-08 16:53:24 MNaone 35 168
< >

< Back | | Cancel |

Figure 10-25 Select Program Window

Select the robot program to use for revision parameter generation, then click the [Next] button.
Here, perform the reteaching using the XYZ-coordinate position data in the selected program.

For details on the required position data numbers, see "Table 10-10 Selecting Revision Parameters".

— < Memo D

The points on selecting the program

Select the program with the positions of various location and posture.

Moreover, higher accuracy of revision parameters can be obtained by selecting the following type
of position data program.

- Program with positions that are easy to re-teach

- Program with positions that require high precision

G J
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10.4.9. Program reading and backing up

Position repain 1:RC1

Target robat: T:+RV-ES0

The following robot program is used for re-teach work.

| 1.PAG |

Do you want to back up the program?

Back up [Recommended)

< Back

Cancel |

Figure 10-26 Read and Backup Program Window

To backup a program, click [Backup].

The special screen for backup starts. For details on backups, see "12 Backup and Restore".

You can use the backup/restore functions in this software to write a backed up parameter file back into a robot
controller.

When the preparations are complete, click the [Next] button.

— < Memo

Robot Program Backup

During its operation, this software may overwrite robot controller program (position data).
It is recommended that the program be backed up at this point to allow the controller to revert to the original
program.
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10.4.10. Tool setting check

Paosition repair 1:RC1

Target robaot: 1:+RV-E50 ‘

Set up the tool data uzed by teaching with a teaching box.

The tool data selected now iz displayed in red.

Tool data list

Parameter | Outling X hd Z A E C
[Standar.. | 000 000/ 000 000 000D 000

MEXTL1 Taal1 0.0o0 0.00 0.o0 0.00 o.oo 0.00

MEXTLZ Tool 2 0.oa 0.00 0.0 0.00 oo 0.oa

MEXTL3 Tool 3 0.o0 0.00 0.o0 0.00 n.oo 0.o0

MEXTLA Tool 4 0.00 0.00 0.o0 0.00 n.oo 0.00

Benew list
< Back | Mext > | Cancel |

Figure 10-27 Check of Setting Tool Window

Parameter values set in the present robot controller for tool data are displayed. The row for the tool selected
by the tool number (MEXTLNO) is highlighted in red.
Please check if the tool data and tool number used during teaching is set.

If necessary, change the value from parameter setting in teaching box. Click [Renew List] to update the
contents of the display.

(If the CRn-500 series robot controller’'s version is older than J2, only the standard tool (MEXTL) will be
displayed.)

Click [Next] when ready to proceed.

~ & Caution )

Do not change tool data or base data.

After this window, do not change tool data or base data.
If they are changed during re-teaching operation, re-teach calculation cannot be done correctly.

When correcting tool data, if teaching was performed switching back and forth between multiple
tools, perform re-teaching operation for each tool.
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10.4.11. Revision parameter selection

Position repain 1:RC1

Target rabat: 1:+F-650

Select revision parameter -
Detail:

“when the joint axes shiftz or the matar iz exchanged,
the origin data iz rectified. Specify the targeted axes.
[Origin data)

" Tool exchangs or modified
[3-B points]
Transzfer the robaot [6 points)

Exchange the rabot
[10-11 paints)

Select all [13-16 pointg)
Select arbitrarily

B

Revision Parameter
[ Drigin data (NP T = N e B S IR I

[ Tool data
[~ Base data

I~ Use the posture elements of position data Details...
< Back | Mext » | Cancel |

Figure 10-28 Select Revision Parameter Window

Select the revision parameter that becomes the target for re-teaching calculation.

Revision parameter will be selected automatically if an item is selected from [Select revision parameter].
Choose [Select all] to select all the revision parameters. If you wish to specify a particular combination of
revision parameters, choose [Select arbitrarily] and specify the revision parameters.

If the CRn-500 series robot controller’'s version is older than J2, only
[Error of joint axis] can be selected.
If the CRn-500 series robot controller’s version is older than K1, only
[Error of joint axis] can be selected.
Hori . The CRn-500 series robot controller’s any versions prior to K4 are not
orizontal 4-axis robot :
(RH-SH series only) aval|lable. . .
(This function cannot be used for the RH-AH series robot.)
The supported models are not restricted by the version in CRn-700 series robot controller.

Vertical 6-axis robot

Vertical 5-axis robot

Click [Details] to see the description of the difference between checking and not checking [Use the posture
elements of position data].

In the following section, details regarding revision parameters and posture elements of position data are
explained.

After choosing the revision parameters, click [Next].
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10.4.11.1. Revision parameters

Parameters revised by items selected with "Select revision parameters" become as in "Table 10-10
Selecting Revision Parameters".

Select revizion parameter
f« Error of joint axiz
Chbout 1-6 points)

" Tool exchanee or modified
(3-6 points)

(" Transter the robot 0 points)

" Exchange the robot
{10-11 points?
" Select all 13-16 points!

(" Select arbitrarily

— <% Memo \

Some elements cannot be calculated according to
the robot type and the combination of revision parameters.

In this function, the amount of the gap of the robot is calculated as a correction value, and the revision
parameter is generated. However, some elements cannot be calculated (the value becomes 0) as the following
two kinds of cases.

* The case which cannot be calculated by the limits of degree of freedom of robot
Some elements of revision parameter cannot be reflected because the Vertical 5-axis robot and horizontal
4-axis robot have the limitation.

* The case which condensed by the combination of robot mechanism and revision parameter

Some elements of revision parameter become the value on the same rotation axis according to the
combination of robot mechanism and revision parameter. In such case, calculated value of gap is condensed to
the one element of revision parameter.

At this case, though the other element becomes 0, it condenses in other elements and it is corrected. So it is
not necessary to reflect it again.
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Table 10-10 Selecting Revision Parameters

Minimum number of teach
points
No. ltem Description P':g’::g,:ir Vertigal Vertic;al Hr?{ellzlo
6-axis 5-axis d-axi
robot robot ~axis
robot
Rectifies origin data when joint axis moves or when Origin data
motor is replaced. Revision Parameter
1 _Error O.f Specify the target axes using the check boxes. ¥ Origin data ! t.o 6 ! t.o 511 t.o 4
joint axis The number of teachin ints is diff t di  Tool data points points | points
g points is different according | | - g2 °¥®
to how the axis was specified.
Rectifies attachment error when robot tool is
exchanged. In addition, rectifies tool data error when
Tool the tool is transformed due to interference between R!:f;ﬂ ‘Siﬁieter
2 exchange robot and peripheral devices. [ Origin data 3 tp 6 1 point 3 t.o 4
or Vertical 5-axis robot: [7 Tool data points points
modified * Only Z element of position data is corrected. EliEssldats
Rectifies base data of robot position setup when the
robot is transferred to another location. Base Data
5 | Transfer || Vertical 5-axis robot: N o Petameter 6 points 3 4
the robot * Only X, Y, Z elements of position data are  Tool data points | points
corrected. [7 Base data
When robot is exchanged with the tools on, rectifies
origin data error and base data of robot position Base data
setup. Origin data
Only for horizontal 4-axis robot, attachment error is
also rectified. Tool data
Vertical 6-axis robot: (4-axis robot
* Origin data J1 is included in base data. only)
Vertical 5-axis robot:
* As to base data, only X, Y, Z elements are el M@y
4 | Exchange Corrected. Y :: ir'gl";dtata 1(1) 1t0 7t08 | 7t08
the robot | [ Horizontal 4-axis robot: P Base data points points | points
* Origin data J1 and J3 are included in base data. (5-axis and
* Origin data J3 and J4 are included in tool data. 6-axis robot)
* Select which to be requested because Z elements
of tool data and base data are not corrected at the Revision Parameter
same tlme [+ Origin data
Z element to calculate IE 'B"DD' d;“"
¢ Tool data " Base data 2ee e
(4-axis robot)
Selects all revision parameters.
Vertical 6-axis robot:
* Origin data J1 is included in base data.
* Origin data J6 is included in tool data.
Vertical 5-axis robot:
* As to tool data, only Z element is corrected. Origin data
* As to base data, only X, Y, Z elements are Tool data
corrected. Base data 1Bto | 5409 | 7108
5 Select all Horizontal 4-axis robot: Revizion Parameter 16 . R
* O Ty . . [+ Origin data oints pOInts pOInts
rigin data J1 and J3 are included in basedata. = e p
* Origin data J3 and J4 are included in tooldata. [7 Base data
* Select which to be requested because Z elements
of tool data and base data are not corrected at the
same time.
£ element to calculate
*+ Taal data " Baze data
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No.

Iltem

Description

Revised
Parameter

Minimum number of teach

points

Vertical
6-axis
robot

Vertical
5-axis
robot

Horizo
ntal
4-axis
robot

Select
Arbitrarily

Specify revision parameters.

Vertical 6-axis robot:

* Since origin data J1 is included in base data, if
base data is selected, turn off the Checkbox of
origin data J1.

* Since origin data J6 is included in tool data, if tool
data is selected, turn off the Checkbox of origin
data J6.

Vertical 5-axis robot:

* As to tool data, only Z element is corrected.

* As to base data, only X, Y, Z elements are
corrected.

Horizontal 4-axis robot:

* If base data is selected, turn off the Checkboxes
of origin data J1 and J3.

Origin data J1 and J3 are included in base data.

* If tool data is selected, turn off the Checkboxes of
origin data J3 and J4.

Origin data J3 and J4 are included in tool data.

* If tool data and base data are selected together,
select which Z element to be requested, because
Z elements of tool data and base data are not
corrected at the same time.

£ element to calculate

+ Tool data " Base data

* Revision parameter names correspond to the following.
Origin data: DJNT

MEXDTL, MEXDTLA1 to 4 (Parameter of the tool selected by tool number)
Base data: MEXDBS

Tool data:
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10.4.11.2. Position data posture components

Position data of MELFA-BASIC IV consists of tip position (X, Y, Z) and tip posture elements (A, B, C) ¢1).
This section describes the cases where [Use the posture elements of position data] is checked and not
checked.

— <% Memo 3

(*1) The posture elements of position data

In case of the vertical 6-axis robot, the posture elements of position data are (A, B, C).
In case of the vertical 5-axis robot, the posture elements of position data are (A, B).
In case of the horizontal 4-axis robot, the posture element of position data is (C).

(1) [Use the posture elements of position data] is checked ¥ Hse the posture elements of position data
Not just the robot tip position (X, Y, Z) but also the tip posture elements are used for position correction
calculation.
Precision of generated revision parameter improves if the tip posture elements are also re-taught correctly.
However, if the tip posture elements are not re-taught correctly, as shown in the diagrams below
(re-teaching positions P1 and P2), error occurs in position correction calculation, decreasing the precision of
the calculation result.

If posture elements are not re-taught accurately

1
If posture elements are . —-—-—-—-—-—-—-—-—-—-— .
re-taught accurately ® Re-teaching position

I I
! :__1'_.'2 1 Original position and posture |
— [ . |
. Position and posture before .
° ] I % re-teaching I
i it |
Original position Re-teaching Re-teaching Re-teaching . PotSItIO?].and posture after
and posture position P1 position P2 position P3 !_ . f__ e_ac_ ilg _________ |

(2) [Use the posture elements of position data] is not checked | Us# the pasture elements of position data

Posture elements in the position data taught during re-teaching are not used for position correction
calculation.

If it is not necessary to match exactly the tip posture elements during re-teaching, clear the checkbox [Use
the posture elements of position data]. In such case, position correction calculation is performed using only
the tool tip position data (X, Y, Z), ignoring the error from posture deviation. This increases the precision of
location correction.

However, there are some restrictions. For details, see "Table 10-11 About Posture Elements of
Re-teaching Position Data".
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Table 10-11 About Posture Elements of Re-teaching Position Data

Condition

Merit

Note

When using posture elements of
position data

[v =& the pozture elements of pogition data

Precision of generated
revision parameter improves
if the tip position (X, Y, Z)
and tip posture elements are
re-taught correctly.

During re-teaching, posture must
be taught correctly. If posture
data is incorrect, precision of
revision parameter actually
decreases.

When not using posture elements of

position data

[~ Usge the posture elements of position data

During re-teaching, revision
parameters can be
generated simply by
correctly teaching position
X,Y, 2).

(Posture elements need not
be accurate.)

In case of the vertical 6-axis

robot :

* Posture elements (A, B, C) of
tool revision parameters cannot
be obtained.

* J6 axis of origin revision
parameter cannot be obtained
if both X and Y components of
the tool parameter are 0.0.

In case of the vertical 5-axis

robot :

* J6 axis of origin revision
parameter cannot be obtained.

In case of the horizontal 4-axis

robot :

* Posture elements (C) of tool
revision parameters cannot be
obtained.

* J4 axis of origin revision
parameter cannot be obtained
if both X and Y components of
the tool parameter are 0.0.
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10.4.12. Reteaching work

[Remainder]

[Re-teach] button

[Clear] button
[Check of tool data]

Position repain 1:RC1

1.FRG

Target rabat: 1:+RV-E50 |

Select the re-teach poszition data from a list and click [Reteach] button.
Repeat re-teach work until the remaining points become 0 point.
“Depends on position, points may not become fewer even if it re-teaches.

It iz mecessany to re-teach position with same tool taught with changing zome tools.
&However, the number of tool parameter generable at one process is only one.
If you want to generate plural tool parameters, redo this function from first.

Remainder about 1 point(s) Beteach... | Clear | Check of tool data... |
Postion... | | Ml z| Al Bl c| L
pl +777.45 002 +928.76 +90.44 -71.00 +89.57
p 61903 #47035 492876 +90.44 7100 +126.80
pa +688.41 +27360  +391.92  +15870 -13.08 +37.87
pd +h3E26  +Bb039B4  +EVHEE +1BBE7 -3 +73.93
£ >

| Cancel |

- & Caution
Position data of the targeted program is write-protected.

During showing this window, the position data of the targeted program in the controller is write-protected. If this
tool is interrupted when not communicating with the controller, the position data cannot be unprotected. Please
release the protect by using the Teaching Box or Program manager of this software.

Figure 10-29 Reteach Work Window

Displays the number of remaining points until revision parameters are

Remaindet about 1 point iz generated.
However, at some positions, re-teaching may not decrease the number

of remaining points.

Specifies the positions selected in the list and opens “Re-teach the

position” screen.

Clears the re-teaching information for positions selected in the list.

Displays current tool data setting in the robot controller.

Position data for the program selected are displayed.

Select the position to re-teach from the list and repeat re-teaching to generate revision parameters.

Re-teaching work procedure can be described as follows. While the “Re-teach the position” screen is open,

move the robot to the re-teaching position and click the [Load current position] button on the screen.
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Re-teach the position @

The resteach position data wasz specified. L]
.__'r) I3 this tool comect?

Standard kool [0.00. 0.00, 0.00, 0.00, 0.00, 0.00]
pl [+777.45,-0.02,+928.76,+30.44 -71.00 +33.57.0.0)(6.0)

Move the robot ta the re-teach position by uzing teaching box, and click [Load curent position] button.

& Do nat teach the position with a teaching box.

Load current position

Cancel

Figure 10-30 Re-teach the position Screen

,>~~~ Re-teaching ==-==-=-=-------------=------------- - N

Select the position to re-teach from the list <

|

Click [Re-teach] button Re-teach the position Screen opens

r Re-teach the position Screen ‘

Move the robot to re-teaching position
(Use the teaching box to move)

|

Click [Load current position] button

|

(Re-teaching calculation) Position Re-teaching window closes —

\ 4
____________________________________________________

Revision parameter generation

_______---------________________________-
e

Figure 10-31 Re-teaching Work Procedure

Row for re-taught position will be highlighted in light blue.
Re-teaching does not change the position data values shown in the list.

~- & Caution

Do not perform position correction using the teaching box.

When you move the robot to the re-teaching position using the teaching box, be careful not to correct the
position.
During re-teaching, position data of the applicable program in the controller is write-protected.
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~ & Caution
Do not change tool data, tool number, or base data.

Do not change tool data, tool number, or base data during re-teaching. Re-teaching calculation will not be
performed correctly.
When correcting tool data, if teaching was performed switching back and forth between multiple tools, perform

re-teaching operation for each tool.

~ & Caution

Select position data with a different posture element, when

re-teaching two or more positions.

Select position data with a different posture element, when re-teaching two or more positions.
When position data of the same posture element are selected, there is a possibility that the parameter is not

correctly calculated.

~ /N\ caution
The cautions when using a robot with the additional axis.
When restoring the position with a robot with a travel axis, reteach at a position where the travel position

becomes the same as in the original position travel axis data. (Move the robot so that the travel axis data
becomes the same as the original position.) If the retaught position travel axis data differs from the original travel

axis data, it is impossible to find the correct revision parameters.

It is possible to change the revision parameters to be generated.
Go back one step to the “Select revision parameter” window to change the setting. Note that if you return

one more step to “Check of setting tool” window, all information set by re-teaching work will be cleared.

& Caution

When go back to “Check of setting tool” window, all information set

by re-teaching work will be cleared.
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10.4.13. Writing parameters

Paosition repair 1:RC1

Target robok: 1:+RY-B50 1.PRG

Revizion parameters were generated. The parameters are written ta the contraller.

Parameter | Olutling | 1 | 2 | 3 | 4 |

5]

DUNT Errar of onigin data -0.0015 0.0000 0.0000 0.0000

Frint... Save position data to file... |

< Back | Mext > |

0.0000

Cancel |

Figure 10-32 Write Parameters Window

[Print]
[Save position data to file]

Prints the revision parameter information displayed in the list.

Saves position data used in re-teaching as a robot program with
positions only. Position data will be values converted by the revision

parameters.

Revision parameters and their values generated by re-teaching are displayed.

Click [Next] button to write the parameters into the robot controller.

—~ & Caution

Parameters may not be generated under the following conditions.
* When tool data or base data was changed during re-teaching

and perform re-teaching again.

If revision parameters could not be generated

If revision parameters could not be generated, parameters are not displayed in the list.
If you click the [Next] button, position data used in re-teaching is written into the robot controller.
Since parameters are not generated, position data will not be converted.

* When one of the specified re-teaching positions is of a significantly low precision
* When one of the original position data is of a significantly low precision
* When the difference between the original position data and the re-teaching position is too large

Clicking the [Back] button and redoing a part of the re-teaching may generate revision parameters.
Please delete the re-teaching information for the position data that meets one of the criteria mentioned above
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10.4.14. Controller power supply Off, On

Position repain 1:RC1

Fievision parameters were written ta the cantraller.

To walidate changed parameter, re-start (burn OFF->0M) the robaot
contraller.

Click [Mext] button, when the power of controller has been turned on and
the communication server iz connecting.

Reset the power supply.

contraller again. Othemwise, if re-teach working is continued

To validate the written parameter, turm on the power of the obaot
&succeedingl}l, it cannot calculate comectly.

Cancel |

Figure 10-33 Re-start the power supply of the controller Window

To activate the written parameters, turn off and then turn on the power of robot controller.
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10.4.15. Exit

Paosition repair 1:RC1

Make sure to check before exit this function

Make zure to check whether it is zatisfactary to all position data
before exit thiz function. Revision parameter iz effective in all the
posiion data in the controller.

Back up parameter
&H evision parameters were changed. To save the parameter is

recommended.
Back up...

Retumn to re-teach...

Figure 10-34 Finish Window (After Re-teaching)

When the writing of revision parameters is done, operation of this function is complete.

— & Caution \

Perform an operation check before exit this function.

Before exit this window, make sure that all position data works properly.

If revision is not correct, click the [Return to re-teach] button to continue re-teaching. (However, if you exited
from “Edit revision parameters” window, [Return to re-teach] button will not be shown.)
\ J

& Caution

Back up the parameters.

This Function has changed the revision parameters. Back up the parameters before exit this window.

—~ & Caution )

Position data close to operation area boundaries may not be
rectifiable.

Around the operation area boundaries, position error may put a point outside the operation area, in which
case this function cannot rectify the point.

\ J
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10.4.16. Revision parameter editing

When you select "Edit the value of revision parameter directly” with "10.4.7 Revision parameter generation
procedure selection”, this screen is displayed.

Select a procedure.

f* Generate revizion parameter automatically.

tUzually select this

Position repain 1:RCy

Target robat:

1:+RV-E50

Double-click the revision parameter to edit.
IF you click [next]. parameters are wiitten to the contraller.

Input the parameter value

X

|ME><DTL

|En0r of standard tool data

1: 0.00073 [mm]

b 0.0000  [rmm]

e 0.0000  [mm)

=]

4] 00000 [deq]

[ 0.0000 [deq]

[ 0.0000 [deq]

Cancel |

]

Frint...

Beset

< Back | Hext > |

Cancel |

Changed parameter iz dizplayed in light-blue. [ Double click
4
Pararneter | Olutlie | 1 | 2 | 3 | 4 | 5,+/
MEXDTL  Eror of standard... 0.0000 0.0000 0.0000 0.0000 D.D,D{(D
MEXDTLT1  Emror of tool data 1 0.0000 0.0000 0.0000 0.0000 0.0000
MEXDTLZ  Error of tool data 2 0.0000 0.0000 0.0000 0.0000 0.0000
MEXDTL3  Emor of tool data 3 0.0000 0.0000 0.0000 0.0000 0.0000
MEXDTL4  Eron of tool data 4 0.0000 0.0000 0.0000 0.0000 0.0000
MEXDBS  Emar of base data 0.0000 0.0000 0.0000 0.0000 0.0000
OJNT Error of onigin data -0.0015 0.0000 0.0000 0.0000 0.0000
< *

[Print]
[Reset]

Displays values of current revision parameters in the robot controller.

Figure 10-35 Edit Revision Parameters Window

Prints the revision parameter information displayed in the list.
Resets all changes.

Select parameter from the list and double-click it to display the setting screen. Set the parameter values.
(If the CRn-500 series robot controller’s version is older than J2, only the origin revision parameter (DJNT) is

shown.)

Click [Next] to write all parameters into the robot controller and proceed to “Re-start the Power Supply of
the Controller” window.
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10.5. Servo Monitor

This monitors servo information.

10.5.1. Load

The load state of each robot axis can be monitored.

Click [Reset] button to reset the max axis load level of monitored load information.

= LOAD 1:RG1

Axis load level
Atis load level Ma, axis load level
["%] %
11 0.000 1L 0,000
12 0.000 12 0.000
jcH 0.000 1= 0.000
J4: 0.000 14 0,000
15 0.000 15 0.000
J5: 0.000 IE: 0.000
17 0.000 17 0.000
Ja: 0.000 15 0.000
Figure 10-36 Servo monitor Load
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11.Option Card

You can check information on option cards mounted in the robot controller.

When you open [Option Card] on the project tree, the slots in which option cards are currently mounted and
the option card names are displayed. If you place the mouse cursor on an option card name, the information for
that option card is displayed.

If no option card is mounted on the robot controller, nothing is displayed.

[+-{E| Montar
*-[i| Maintenance
= [igy| Board

----- ™1 Slat1:Ethernet

*-[eF Backup  [[IF Addr]

EI-- Rz [PortMo{R-timei] 10000
@ O line [PortMotiDPT11-133]

g 10001 /10002,/10003/10004./1 000541 000641 0007 ./10003,/1 0002
'+ [EF Backup [Conmect Count(OPT11-193] 2/0/0/0/0/0/0/0/0
-5 RG3 [MAG Addr]

- [8) Offline [HAW Ver] O
[+ |f Backup

Figure 11-1 Option Card Information
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12. Backup and Restore

You can back up information in a robot controller to the computer.
You can also restore backup information saved to the computer back into a robot controller.

Backup Saves the backup data on the robot controller to the personal
(Robot -> Personal computer) | computer.

Restore Transfers the backup data saved on the personal computer to the
(Personal computer -> Robot) | robot controller.

. & Caution

Precautions when executing a backup/restore operation during the
replacement of a controller (CPU) that supports Maintenance
Forecast

When executing a backup/restore operation during the replacement of a controller (CPU) that
supports Maintenance Forecast, also perform the backup/restore operation using the Maintenance
Forecast tool.

After a backup operation is performed on a controller that supports Maintenance Forecast, the following
message is displayed:

& When backing up for controller (CPU unit) exchange

The Maintenance forecast is effective in this contraller,
Please back up information of the "Maintenance forecast” with "Maintenance forecast tool”,

To do correctly the "Maintenance forecast” after exchanging the controlier (CPU Linit),
please restore information of the "Maintenance forecast” with the "Maintenance forecast tool”,

If the difference of the time of "back up" and "restore” is great, or if you do not “restore”,
take care the relisbility of the "Maintenance forecast” falls,

Click the left button, and the "Maintenance forecast tool” is started,
Maintenance
forcast

[0

Figure 12-1 Backup When Maintenance Forecasting Information Is Enabled

* When using a CRn-500 series robot controller, maintenance forecasting is supported for software versions J2
and later.
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12.1. Backup(Robot -> PC)

You can save information in a robot controller to a file in the computer.
Use the backup function while connected to the robot controller.

(1) From the project tree, open the target project [Backup]. In the backup tree, "All file", "Program information",
"Parameter files", and "System program" are displayed.

- Backup
(™7 a0
[™] Proeram

[™7 Parameter
[™] System Program
Figure 12-2 Backup Project Tree Diagram

All Files Saves all files (robot program, parameter files, etc.) in the robot controller into
the designated folder.

Program Saves the robot program file into the designated folder.

Parameter Files Saves the parameter files into the designated folder.

System Program Saves the system base program file into the designated folder.

(2) Double click the items to backup.

B All 1:RC1 g@@
[ Double click e

] Select information to backup,
[ ‘- {Robot Controller -= Personal computer) OK
- Backup $ ==

L
Program
o Robot : RC1:RY-350]

™1 Parameter
7] System Program

v Al files
[~ Program
[~ Parameter flles

™ System program

s

Backup Path : |:ings¥r3;3¥l\-'1y Docurnents¥Factory Line# 1¥RC1¥Backup¥20030108-153354 ...

Figure 12-3 Backup (When Batch Is Selected)

[Parameter List Files] : This is used to edit the parameter information saved by backup in offline
mode, and is not required for backup. If this is not checked, the time
required to save all files will be shortened.

(3) Specify the backup destination. The default value is the folder that created the workspace/project
name/Backup/today's date and time.

You can change the backup destination folder with the [...] button at the right of the displayed backup
destination.

You can back up other items at the same time too by putting checkmarks in their checkboxes. In this case,
the data is backed up to the backup destination selected above with an identifier for the backup type
suffixed to the folder name. The identifiers are as follows.

All...ALL  Program information...PRG  Parameter information...PRM  System program...SYS
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The folder name at this time is displayed on the right side of the respective backup items.

s All 1:RC1
Select information to backup,
| ‘- (Robot Controller -> Personal computer)
Backup

Robot © RCLRW-35Q]

v &l files . ¥20080108-133354ALL
v Pragram . ¥20080108-1533534PRG

v Parameter files . ¥20080108-152354PRM

. ¥20080108-15335345Y5

[~ Parameter list files

Backup Path : |:ings¥r3p¥l\-'1y Docurnents¥Factory Line# 1¥RC1¥Backup¥20080103-153354 ..,

Figure 12-4 Backup (When Multiple Selected)

(4) Specify the back destination, then click the [OK] button.
The confirmation screen is displayed. When you confirm, then click [Yes], the backup is started.
Backup

<< Backup (RC - PC) ==

Information among the robot controllers is written in a
I ‘- specified folder,
* )

Are you sure you want to start backup?

Mo

Figure 12-5 Backup Confirmation Screen

When the backup is completed, the backup data is displayed at [Backup] on the project tree.

=|-m Factory Line#l
Pazsword Unlock
= RCA
+-[5] Offline
+-Bel| Online
= Backup
Kl
] Peogram - - _ _ __

+-[7] Parameter
[ Sy=tem Program

Figure 12-6 Display of Backup Information

— & Caution

Cautions for backups

can not be edited with the "Program edit" screen.

controller power Off, then On again, then perform the backup operations.

this may make it impossible to restore them to the robot controller.

The objective of backup data is to back up robot controller information. Note that backed up robot programs

When backing up system status variable values and program external variable values, switch the robot

The files BKUP.SYS and MECHA.SYS are automatically created in the specified folder. These files record the
saved robot controller mechanical information and save format. Be careful. If you delete or rewrite these files,
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12.2. Restore (PC -> Robot)

You can take information back up to the computer and transfer it to a robot controller information.
Use the restore function while connected to the robot controller.

(1) From the project tree, open the target project [Backup]. In the backup tree, the information back up for "All
file", "Program information", "Parameter files", and "System program”, respectively, is displayed.

- Backup
-7 &Nl

(™7 20020102-153354ALL
+-{ 77 Program
=-{ 7] Parameter
(™7 20020102-153354PRM
+-{ 7] Swstem Program
Figure 12-1 Backup Project Tree Diagram

(2) Select the information listed on the controller, then click the right mouse button. From the right mouse button
menu, select [Restore].

- Backup M 1:-RC1 20080108-153354ALL

Select information to restare,
[ Jm—p E {Personal Computer-» Robot Contraller) QK

Restare

+ [3 Program
=-{™] Parameter
(™7 20020102-153354PRM Robot : RCLRY-35Q)

+-[ ] System Program

¢ Program
" Pararmeter files

" Systern program

I™ Change robot origin data
I™ Change Robot Arm Serial Mumber

I™ Change Contraller Serial Mumter

Backup Path : |;¥r3p¥l\-'1y Docurnents¥Factory Line# 1¥RC1¥Backup¥20030103-1533544LL ...

Figure 12-2 Restore

All Files . Transfers all files (except BKUP.SYS and MECHA.SYS) in the designated
folder to the robot controller after all information in the robot controller is
cleared (initialized).

Program . Transfers the robot program file in the designated folder to the robot
controller.

Parameter Files . Transfers the parameter file in the designated folder to the robot controller.

System Program :  Transfers the system base program file in the designated folder to the robot
controller.

Change Robot Origin :  This is backup information and it only valid when All or Parameter files is

Data selected. Operations for when this checkbox is checked and when it is not
are as in "Table 12-1".

Change Robot Arm :If you check this checkbox, the robot main unit serial number is also

Serial Number rewritten.
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Table 12-1 Operations for "Change Robot Arm Serial Number Too"

Controller Check ON Check OFF
¥ Change robot origin data [ Change robot origin data
Parameters(B) Parameters(B)
Restore == Restore
files Origin data(B) files Origin data(B)
parameters for parameters for
position repair (B) position repair (B)
CRn-700 <before restore> <after restore> <before restore> <after restore>
series controller controller controller controller
or - 7
Parameters(A) Parameters(B) Parameters(A) Parameters(B)
CRn-500 — |
series Origin data(A) Origin data(B) Origind ata(A) s Origin data(A)
J2 edition | /| 7|
7 % 7
or later 1 parameters for parameters for - parameters for n parameters for
position repair (A) position repair (B) position repair (A) [T position repair (A)
{
An initial value will be used if the file to
be restored does not have any
revision parameter for position repair.
_ _ . A backed up file is transferred. However, as
Transfers a backed up file as is. The origin for the origin data and the parameters for
data is replaced. recovering positions, the information inside the
controller is retained.
Parameters(B) Parameters(B)
Restore Restore
files 11 Origin data(B) files 11 origin data(B)
parameters for parameters for
position repair (B) position repair (B)
<before restore> @ <after restore> <before restore> @ <after restore>
controller controller controller controller
CRn-500
series | Parameters(A P ters(B | Parameters(A
H7 edition arameters(. arame ters(B) arameters(. Parameters(B)
or earlier 7 7 =
Origin data (A) Origin data (B) Origin data(A) Origin data(B)
m (| || 2l || (e |
: : : :
1 ! 1 !
! ' ! '
____________ 5
,7- ///
Revision parameters for position Revision parameters for position
repair will not be written repair will not be written.
Transfers a backed up file as is. The origin A backed up file is transferred. However, as
data is replaced. for the origin data, the information inside the
controller is retained.

Be careful. If communication is cancelled during a series of restore processing, the position revision
parameters generated with the "Position repair" function and the origin data may be changed.
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~ & Caution

Precaution for Restore

If a batch restoration or a program restoration is executed when the program is being started, the program will

automatically be stopped. —
At this time,. if there i.s an error in the controller, MELFA BT ToolBox2 | x|
the program in operation cannot be stopped, and —
the message shown on the right will be displayed. .
Although a restoration process can be executed even L] E = ey e mele gt besie el &
in such a case, the program currently selected or the
program that is started by ALWAYS cannot be re-written.

If it is possible to remove the cause of the error,
reset the error and execute the restoration process again. Ves M

Do you conkinue the restoring @

12.3. Deleting Backup Data

You can delete the backed up information.
Select the information to delete, then click the right mouse button. From the right mouse button menu, select
[Delete].

= Backup
--[77 &l
(™ Bl ERE AN
+-{™] Proeram
—-{™] Paramet BAEEE
(™ 20020108-153354FRM
+-{ ] System Prosram
Figure 12-3 Deleting Backup Data

It is also possible to delete all the backup data.
Right click [Backup] for the target project. From the right mouse button, click "Delete All".

=) (e

¥ ["_D'] Festore

=]

+-(7] Al r

* [_‘—D] Program »
:] RiGZ Parameter »
: g:ﬂln rS;-.-'stem Program »

Figure 12-4 Deleting All the Backup Data

& Caution

Be aware that once backup data is deleted, you can not restore it.
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13.Simulation

This chapter explains the simulation operation methods.

~ & Caution )

Simulation can not be used with the mini edition.

The simulation function only supports the "RT ToolBox2" standard edition. It can not be used with the mini
edition.
Simulation can not be used with Movemaster commands.

Be aware that even with the standard edition, the simulation function can not be used when Movemaster
commands are selected.
You can not communicate with the robot controller during a
simulation.

You can not communicate with the robot controller during a simulation. To communicate with the robot
controller, click on the menu bar [Online] — [Offline] to end the simulation, then again click on the menu bar
[Online] — [Online] to connect the robot controller.

With an actual robot, an overload error might occur.

Be aware that even if you run the simulation with the work and hand weight set and this works properly in the
simulation, when you actually operate with the robot, an overload may occur and make operation impossible.
If there is an input signal wait in the program, use pseudo-input.

When you execute a program in simulation and there is an input signal wait in the program, the program does
not move to the next step until that command is executed. Therefore, if there is an input signal wait, use the
pseudo-input function from the signal monitor.
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13.1.  Starting a Simulation

Click on the menu bar [Option] — [Simulator]. At that time, if there are two or more projects in the workspace,
the screen for selecting the screen to conduct the simulation is displayed.

Select the projects E|
Select one project which starts the simulator,
Mo, | Praject | Raobat Contrallsr | Rabak |
1 RC1 CRA-500 RY-65
D Z RCZ2 CRAD-700 RY-65D
oK | Cancel |

Figure 13-1 Project Selection When Simulation is Started

Select the project to start the simulation of, then click the [OK] button.

& Caution

You can only simulate one project.

You cannot simulate multiple projects at the same time.

You can also start a simulation through operations from the tool bar.
Switch to "Offline".

Switch to "Online".

Switch to "Simulation”.

=]

Figure 13-2 Explanation of Toolbar

When the simulation start-up is complete, the operation screen for the simulation is displayed on the screen.
Also, the virtual controller for the simulation is automatically started up as an icon. The simulation is run by this
virtual controller. The virtual controller ends automatically when the simulation ends. Do not end the virtual
controller manually.

-

Figure 13-3 Virtual Controller
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13.2. Explanation of the Simulation Operation Screen

This is a simple explanation of the simulation operation screen.

1:RG1 Simulation

(1) Status

(4) Jog operation ]

(6) Step execution ]

(7) Continuous execution ]

(9) Reset

(10) Direct execution ]

Figure 13-4 Simulation Operation Screen

(1) Status
This shows the task slot status for simulation.

(2) OVRD
This displays and sets the robot speed override.

(3) Jump
You can specify the line in the program to execute.

(4) Jog operation
This conducts jog operations for the simulation robot. When you click this button, the jog operation screen
is displayed.

(5) Stop
When a program is running in a simulation, this stops the program.

(6) Step execution
This executes the specified program one line at a time.

(7) Continuous execution
You can execute the stopped program again from the line on which is was during with a stop instruction or
a breakpoint during program running.

(8) Servo On/Off
You can switch the simulation robot servo On/Off.

(9) Reset
You can reset the program and any errors that have occurred.

(10) Direct execution
You can execute any command without relationship to the robot program.
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13.3. Robot View Start

You can display the robot whose simulation you are running and its movements in 3D to check them.

With the simulation running, from the project tree, either double click [Online] — [<Robot model name>] or
select [3D Monitor] with the mouse right button menu. The 3D display screen for the set robot is displayed.

Works pace

- Factory Line#1 52 2D Monitor 2:RC2 RV-6... E@@
B
o
| ZI Maritar :>
LISEF. #3

Double click the robot type name
or
select [3D Monitor] with the mouse right
button menu.

Figure 13-5 Robot View Start
The robot view perspective can be changed with mouse operation.

Table 13-1 Robot View Perspective Change Operations

Viewpoint of changing Mouse operations on the graphic
Rotation While clicking the left button, move left/right — Rotation around Z
axis
Move up/down — Rotation around X axis
Move left/right while clicking the left + right buttons — Rotation
around Y axis
Move Move up/down/left/right while clicking the right button
Enlargement/reduction Move up/down/left/right while clicking pressing [Shift] key and
clicking the left button
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13.4. Robot Program Selection

Select the robot program to run the simulation. Step operation or direct execution in the simulation are not

possible unless a program is selected.
In the simulation, from the project tree, with [Online] — [Program], execute "Open in debugging status" for the

program from the right mouse button.
If the robot program being simulated is not [Online], use program management to copy to the virtual

controller.

= Online = Proeram 1:RG1 1.r ©Online} [MELFA-BASIC V]
RV-63
B Progrom [> 1MoV PL
|_—_§| Open Program 2O PE
= Debue Open 2 MOY P23
+ g3 Parar 4 MOV P4
S EMD
Add Edit: Delete
*E X Y £ A E C L1 1
F1 T77.450 -0.020 928,760 90440  -FL.000 89570
oo A10 NN 470950 090 AN ON 440 .71 000 196 onn v %
< b4
Jaint 1 ]2 13 14 15 15 7 1a
< >

Figure 13-6 Program Selection for Simulation

The specified robot program is opened in debugging status. The execution line cursor v is displayed at the
left end of the command statement edit area. The line on which this execution line cursor is displayed is the line

currently being executed.
The display of this execution line cursor can be switched on/off with the menu bar [Debug] — [Display/Do not

display].
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13.5. Program Execution

You can execute a program that has been opened in debugging status.

Start the simulation, then open the robot program in debugging status. When you click the [Continuous
Execute] button on the simulation operation screen, automatic operation of the program is started. This
automatic operation completes in one cycle. Be careful. If the program repeats infinitely, it does not stop

automatically.

1:RG1 Simulation

Program selection possible
= 5

Continuous execution ]

Figure 13-7 Program Execution

To forcibly stop a program that is executing, click the [Stop] button on the simulation operation screen.

13.6.  Specifying the Starting Line for Program Execution

You can freely specify the line in the program from which to start execution. Use [Jump] on the simulation
operation screen Input the step number to start execution from, then click the button on the right side of the
input box. The current execution line moves to the specified step number.

1:RG1 Simulation

Jump button |

[ Step number input box

Figure 13-8 Program Execution Line Execution
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13.7. Breakpoint Setting

You can also use breakpoints in a simulation. For details on the operation method for breakpoints, see
"7.9.4 Setting and deleting breakpoints”.
13.8.  Step Operation

A program that has been opened in debugging status can be executed step by step.
Start the simulation, then open the robot program in debugging status. Step operation in simulation is
performed from the simulation operation screen.

1:RG1 Simulation

)

Step execution ]

Continuous execution ]

Figure 13-9 Simulation Operation Screen

Operate with the [FORWND] button and [BACKWD] button in the [Step Execution] group on the simulation
operation screen.

Pressing the [FORWD)] button executes the command on the current execution line and advances the current
execution line by line. Pressing the [BACKWD] button executes the command on the current execution line and
returns the current execution line by line.
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13.9. Direct Execution

You can input command statements and operate the robot directly.
Click the simulation operation screen [Direct execution] button.

1:RG1 Simulation 1:RG1 Direct execution

2N Program selection possible
0

Robat:  |1:RV-65QL

command: ||

(X

H

[~
|::> Histary: Clear

Execute Clase

Direct execution ]

Figure 13-10 Starting Direct Execution

Input the command to execute into the command box, then either press the keyboard [Enter] key or click the
[Execute] button. The input command is executed. At this time, if a position variable is specified in a move
command or a like, the position variables defined in the currently open program are used. A position variable not
defined in the program can not be used.

A command that has been input once into the command box is added to the history and can be selected from
the command box dropdown list. However, when the simulation is ended, the history and dropdown list
commands are commanded

1:RG1 Direct execution

Robot: |1 : Rw-650L ~|

Cornmand: OPEN j

HOPEM
History:

Moy

Execute Clase

Figure 13-11 Command Dropdown Liston Direct Execution Screen

This operation is not possible during automatic running with the [Continuous Execution] button.

& Caution

When executing directly, select the program to execute.

Direct execution can not be used unless a program is selected. Always open a program in debugging status
and put it in selected status.
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13.10. Jog Operation

You can perform the jog operations displayed in the robot view in the simulation status.
Click the simulation operation screen [Jog] button. The screen for jog operations is displayed at the bottom of
the simulation operation screen.

1:RG1 Simulation 1:RG1 Simulation

Program selection possible SR program selection possible

Jurip

-

Jog operation [
screen z
L : (1) Robot model section ]

IEE 7]

[ (2) Hand align

(4) Movement distance
setting

[ (3) Move method

—

[ (5) Current robot position (6) Axis jog operation ]

Figure 13-12 Starting Jog Operation

(1) Robot model select
When multiple robots are set as connected, select the robot model to operate.

(2) Hand align
You can align the posture of a hand installed on the robot in units of 90 degrees.
This function moves the value to the multiple of 90° that is closest to the A, B, and C components of the
current position.

(3) Move method
Select the robot move method. The robot move methods are "Joint" and "XYZ".
The robot current position display and the jog operation button display for each axis use the method
selected here. Also, these displays depend on the axis configuration of the connected robot.

| When "Joint" | | When"XYz" |

=
-
=
o
o

-]
i
"
;
;
"
"

Figure 13-13 Screens for Jog Operation with Different Move Methods Selected
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(4) Distance setting for moving
This selects the robot move distance. The robot move distances are "off", "High", and "Low".
For a detailed explanation of the move distance, see "Detailed Explanation of Functions and
Operations" in the robot controller's user's manual.

(5) Robot current position
This displays the current robot position.

(6) Jog operations on each axis
This conducts jog operations on each robot axis.

- Moves the selected robot axis in the "-" direction.

Moves the selected robot axis in the "+" direction.
These buttons move the robot while the mouse button is held down.

13.11. Simulation Robot Position Variable Editing

You can edit position variables by moving the simulation robot and reading the position variables from the
simulation robot posture.

Move the robot to the target position with jog operations.

Click the [Add] button or [Change] button for position variables in a program opened in debugging status to
display the position edit screen, then click the [Read current position] button. You can read in the current
position of the simulation robot.
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13.12. Tact Time Calculation

You can use the simulation function to calculate the tact time for a program prepared.

—~ & Caution \

Tact time calculation

The calculated tact time varies with the capacity of the computer used and its load status and does not
completely match the actual robot operating time (tact time).
Use this function as a rough yardstick for tact time study.

Under correct conditions, the results of tact time calculation with this software have an error of about 3%
compared to the actual robot operating time (tact time).

For details on tact time deviation, see "13.12.3 Causes of tact time deviation".
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13.12.1. Conditions for tact time measurement

Be aware of the following restrictions on tact time calculation.

— & Caution ~

Do not use a program that has signal input or robot status
changes.

For programs that have signal input from the outside or that have changes in robot status variables or the
like, either comment out such sections or extract just the section you want to calculate the tact time for and
calculate it.

When studying the tact time for such a program, take this into account by adding an approximate input wait
time to the calculation results.

Do not use a program with an infinite loop.

The tact time for a program that falls into an infinite loop cannot be correctly calculated. Confirm that the
robot program does not fall into an infinite loop with a FOR statement or GOTO statement.

Do not use M_TIMER(1).

Do not use M_TIMER(1). This software's tact time calculation uses M_TIMER(1). If M_TIMER(1) is used
during the program, the tact time can not be calculated accurately. Change the program to use any timer
from M_TIMER(2) to M_TIMER(8) instead, then calculate the tact time.

If a position array variable or joint array variable is included, also
include the corresponding "Dim" declaration in the tact time
calculation range.

If a program whose tact time is being measured includes a position array variable or joint array variable

also include the corresponding "Dim" declaration in the tact time calculation range.

Include the destinations for any GoTo or GoSub's in the tact time
calculation range.

For example, the tact time can not be calculated for a program like the following.
The location displayed inverted in black in the program is set for tact time calculation.)

No destination selected No destination selected
for GoTo statement for sub-routine

1 xxx

10 GoSub *SUB1
11 End

12

20 *SUB1

21 Mov P01

22 Return
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13.12.2. Tact time measurement

This explains tact time measurement.

1. Start simulation.
Start simulation. For details, see "13.1 Starting a Simulation”.

2. Open the program.

Open the program whose tact time you will calculate. You can calculate the tact time for "offline" and
"online" programs. However, you can not calculate the tact time for a program that has been opened in

debugging status. Always open the program with "Open
program".
- Proeram
— G
Cpen Program
Debue Open

For details on the operations for opening a program, see "7.2 Opening an Existing Program".

3. Specify the range for measuring the program tact time.
Drag the section to measure the program tact time for, then drag it to select it.

B Program 1:-RC1 V6S.r ©Online) [MELFA-BASIC V] =13
E

W
Add Edit Delete

¥WE X A z A B C L1 |
PoO 400,120 0,000 p/44.620 180,000 -0.070 180,000 0.000
po1 678,740 0,000 353500 -120.0.. 0.000 -120.0.. 0,000
PO2 -657.1... -169.8... 353,500 180.000 0.000 14,400 0.000
< ¥
Joint 1 J2 J3 14 15 Ja J7 |~
o 0.000 0,000 90,000 0,000 90,000 0.000 0,000
J1 0.000 S0.000  120.000 0.000 120,000 0.000 0.a00
12 0.000 -13910 91,150 11.410 -116.2.. 0.000 0.000
< ¥

Figure 13-14 Tact time Measurement Range Selection

4. Click on the menu bar [Tool] -> [Tact time].
Window  Help
Benumber..
Sort
Swntax Gheck
‘ Command Template..

HYZ Pozition variable Batch edit.
Joint Pozition variable Batch edit.

Tact time

Ciption...
Figure 13-15 Toolbar "Tool" Menu
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5. Check the range over which you will calculate the tact time.

Open the program whose tact time you will calculate. Check the contents of this range, then click the
[OK] button.

Tact calculation [$__<|

& Caution

The robot's movement tact time can be calculated with this safbware using the
simulation Function. Mote that the calculated tact time will differ according ko the
petformance of the personal computer used and the load state, and will not completely
match the actual robot movement time (tact time]).

Use this Function as a guide for considering the tact time.

Program:

1 ME_MOO# = M_TIMER(1) ~
5 M_TIMER(E)=0 3
6 MA = 3

7 OADL OFF

& DLY 1 —
9 FOR MO1=1 TO MA

10 Mov 11

11 Moy 12

12 Mov 13

13 MOV M4

14 MEXT

15 MOV 10

16 FOR MO1=1 TO MA

17 MOv FO1

1& MOv POZ

PR TR e

Cancel

Figure 13-16 Checking the Tact time Measurement Range

The tact time calculation is started. During tact time calculation, "Calculating tact time" is displayed on
the simulation operation screen. Do not perform any othr operations until this display goes out.
1:RC1  Simulation

Skatus Tack time Calculation

Status display
becomes "Tact time
measurement”.

Figure 13-17 Simulation Operation Screen During Tact time Measurement

6. The tact time measurement results are displayed.

When tact time measurement is complete, the "Take time calculation results" screen is displayed. The
tact time measurement results are displayed in ms [milli seconds].

Tact time calculation results

The current tact time | | (The tact time calculation

measurement . results are added
resultsare |  |'me==se==- —o---ooooooo2t | 7| sequentially.
. 0 | Tack time (msec) | This inf . . | d
displayed. = R A is information is cleare
1 73831 161622 when the simulation is
started again.
. /

Close

Figure 13-18 Tact time Measurement Results
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13.12.3. Causes of tact time deviation

With this software, you can use the simulation function to calculate the robot movement tact time.
However, the calculated tact time varies with the capacity of the computer used and its load status and does not
completely match the actual robot operating time (tact time).
Use this function as a rough yardstick for tact time study.
Also, there are the following causes for the tact time calculation results deviating from actual robot tact time.

(1) An application other than "program editing" of this software is running.
This software's tact time calculation has parts that are processed on the computer in the background. For
example, if you are working running an application such as a Word document that is saved automatically, it
takes more time for the background processing for this software and sometimes the correct tact time is not
calculated. The tact time is increased.)
When calculating the tact time with this software, first close other applications.
Also, on this software itself, first close all the screens beside "Program edit".

(2) This uses commands that depend on the robot main unit status and external equipment.
There is no connection with the robot main unit or external equipment in this software's tact time calculation.
Therefore, commands that are executed communicating with that equipment are executed as if ideal
information were sent from that equipment. Therefore, the calculated cycle time is shorter than the actual

cycle time.
The commands to which this applies are shown in the following table.
Function Command Explanation
1 | Positioning FINE Monitors the robot's status until it
completion wait reaches the target position.
2 | Compliance CMP JNT/POS/TOOL/OFF Monitors external force on the robot.
CMPG
3 | Collision detection | COLCHK. COLLVL Monitors external force on the robot.
4 | Servo control SERVO ON/OFF Monitors the servo amp status

For example, if the servo On command is executed in the program, the actual robot takes a few seconds,
but the simulation requires almost no time at all (500 ms or less). In order calculate the tact time precisely,
program using only movement commands and none of the above commands. If you are executing a
program you already have, either comment out such commands or extract and use just the part you want to
measure.

(3) This uses functions that depend on the CPU processing speed and OS.
The tact time calculation in this software runs on Windows, but the robot controller control software runs on
a real-time OS, so the internal operations are different. For example, with a real-time OS, the tact time may
be increased by the postponement of calculations with a high load that could not be fully processed, but in
this software's tact time calculations, such an increase in the tact time can not be calculated. Therefore, if
you use the high-load functions below, the calculated tact time may be a few percent less than the actual

tact time.
The commands to which this applies are shown in the following table.
Function Cause of increased processing on actual robot
1 | CC-Link Because there is more signal processing with the CC-Link
option than without it
2 | Multi tasking Because multiple robot programs are executed at the same
time
3 | Added axes Because of the need to control the additional axes
4 | Maximum Because the optimum movement for the robot load is
acceleration/deceleration control calculated
5 | Collision detection Because processing to detect collisions is executed (*1)
6 | Maintenance forecast Because the processing time is longer when the maintenance
forecasting information collection level is raised (*1)
In tact time calculation, the same results are calculated as for
information collection level 1 (the factory default setting).

(*1) On actual robots, the tact time is roughly 3-10% longer.

By changing a robot program to eliminate the above factors, you can reduce the
difference between the simulation tact time and that on the actual robot. However,
because the simulation executes the next movement command without waiting for

13-212 13-212



static determinacy after movement or for the conditions to be established, the tact
time calculated differs from the tact time on the actual robot.
We recommend that you finally confirm operation on the actual robot.

13.13. Ending Simulation

To end the simulation, close the robot program in debugging status. Then click on the menu bar [Online] —
[Offline] or click on the tool bar "Offline".

[ Switch to Offline. |

.

=

Figure 13-19 Toolbar "Switch to Offline"

When the simulation ends, the virtual robot controller, robot view, and simulation operation screen end and
the controller goes back offline.
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14. MelfaRXM.ocx Communications Middleware Setup

14.1. Summary

MelfaRXM.ocx is an ActiveX controller that communicates with CRn-500 series robot controllers.
MELFARXM.ocx can only be used if you have purchased the standard edition of RT ToolBox2. (Customers
who have purchased the mini edition can not install MELFARXM.ocx.)

When using only the RT ToolBox2 functions, there is no need to set up "MELFARXM.ocx".

Using MELFARXM.ocx enables you to simply produce Windows applications connected to a CRn-500 series
robot controller on the customer's device.

The user's manual for using MelfaRXM.ocx and the cautions are on the RT ToolBox2 standard edition CD-ROM.
This MelfaRXM.ocx is for CRn-500 series robot controllers. It can connect with CRn-700 series robot controllers, but
the only modes available for communications with robot controllers are RS-232 and Ethernet.

14.2. CD-ROM Contents

The contents of the "RT ToolBox2" (standard edition) CD-ROM are as follows.

[:
@setupexe
. RT ToolBox2 installation files
oy Utility
F T A m e —°° 1
Communications : LB LAY i
middleware ! D Feadmetxt 1+  This is cautions for using MELFARXM.ocx.
MelfaRXMOCX \ @SEtUpEXE :
related file ! : ! MelfaRXM.ocx installation files
1 1
1 : 1
i ) Doc ! This is the MELFARXM.ocx user's manual.

Figure 14-1 CD-ROM Contents

For details on MelfaRXM.ocx usage methods, refer to the user's manual on the CD-ROM.
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14.3. User's Manual Reading Guide

The manual is in the CR-ROM as the Adobe PDF file.
D:/Utility/MELFARXM/Doc/MelfaRXME.pdf
* Example for the CD-ROM drive is "D:".

(1) Preparation for viewing

1) Preparing computer
Prepare a computer that has a CD-ROM drive.

2) Preparation of viewing software
Viewing requires Acrobat Reader Ver 5.0 or higher.
If neither Acrobat Reader (nor Adobe Reader) is installed, please download it from the
Adobe Systems web site. (As of December 2007)

URL: http://www.adobe.com

(2) Viewing methods
1) Starting From Windows Explorer
When you start Windows Explorer, then select the file, Acrobat Reader (or Adobe Reader)
starts and the user's manual is displayed.
2) Starting directly from Acrobat Reader (or Adobe Reader)
When you start Windows Explorer Acrobat Reader (or Adobe Reader), then select the file,
the user's manual is displayed.

14.4, Installation
Perform installation according to the following procedure

(1) Insert the program CD-ROM into the CD-ROM drive of your personal computer. Setup of “RT ToolBox2”
automatically starts. Please click “cancel”.

(2) Select [Run] from the [Start] button.
1= Run...

7l 5 ;
all Programs D _d windows Security

-l Log OFF [6' Disconneck

Figure 14-2 Selecting [Run]

(3) Check the drive name of the CD-ROM drive. Enter the following and click the [OK] button.
"Drive name":/Utility/MelfaRXM/Setup.exe
(If the CD-ROM drive is "D", enter "D:/Utility/MelfaRXM/Setup.exe")

= Type the name of a program, folder, document, ar
Internet resource, and Windows will open it Far you,

Open: | Dty Lkl elF ar s Sekup, exel w |

[ Ok ][ Cancel H Browse. .. ]

Figure 14-3 [Run] Screen
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(4) Installer starts and the Setup screen appears. Install according to the instructions that appear on the screen.
The Product ID is needed when this "MelfaRXM.ocx" is installed. Input the Product ID same as the Product
ID of "RT ToolBox2". "MelfaRXM.ocx" can be installed with the Product ID of standard version, but can not

be installed with mini version's.

Input ProductID §|

Please enter the product ID of the product.
Please input in single byte Enzlish
characters.

< Back Cance |

| Next > |

Figure 14-4 Input Product ID

The product is installed as in "Table 14-1 Files to be Installed".

Table 14-1 Files to be Installed

(communication DLL)

5 | Instruction Manual

6 | Sample programs

7 | Redistribution files

No. Description Install destination
1 | MelfaRXM.ocx /Windows/System folder
2 EZSocketRC.dIl ex) Windows 2000 J/Winnt/System32
(communication DLL) Windows XP :/Windows/System32
3 NarcServerApiM.dll
(communication DLL) MelfaRXM.ocx and EzSocketRC.dlIl are registered in the registry.
4 RoboCom.exe A folder specified during install operation (Normally, C:/ is used.)

L [MelfaRXM_Dev]

| — ReadMe.tx.............. text file which indicated notes

— [RoboCom]............. folder of communication server

— [Doc]..oorerrree. folder of Instruction Manual

— [Sample]................. folder of sample programs
[BCB]........ Borland C++ Builder (5.0)
[VB]...... Visual Basic (6.0)
[VC++]......... Visual C++ (6.0)

— [Redist]

[Installer] ....... folder of system files Installer (for redistribution)
[SysFiles]......folder of system files (for redistribution)
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15. Appendix

15.1.  Q&A

This explains frequently asked questions in a Q&A format.

1. Version

(1) Where is the software version information?

It is printed on the surface of your CD-ROM for this software.
You can also check the version information on the screen displayed with this software's menu bar [Help] —

[About RT Tool Box2 ].

About RT Tool Box2 ]
@ MELF& RT ToolBoxz
RT ToolBoxd Version 1.0 |

COPYRIGHT(C) 2008 MITSUBISHI ELECTRIC CORPORATION
&LL RIGHTS RESERWED

This product is licensed to:
MName: TARO MITSUBISHL

Cornpany :MITSUBISHT ELECTRIC CORPORATION

ProductID:000-000000000

This cornputer prograr is protected by copyright law and
international treaties, Unauthorized reproduction or distribut
ion of this program, or any portion of it, may result in sever
e civil and criminal penalties, and wil be prosecuted to max
rnurn extent possible under the law.

(2) Where is the robot controller software version information displayed.

When this software is connected, you can check with the project tree, [Online] properties.
The version information is also displayed on the title screen for the optional teaching box.

2. Product ID

(1) Where can | check the product ID?

This software requires the product ID for installation.

The package containing your software contains a sheet of paper on which is written the product ID.

Also, after this software has been installed, you can also check the product ID on the screen displayed with
the menu bar [Help] — [About RT Tool Box2 ].

About RT Toal Box2 3

—=

v% MELFA RT ToolBox2

RT ToolBox2 Yersion 1.0
COPYRIGHT(C) 2008 MITSUBISHI ELECTRIC CORPORATION
ALL RIGHTS RESERVED

This product is icensed to:
Mame: TARCD MITSUBISHI

Cormpany:MITSUBISHI ELECTRIC CORPORATION

ProductID:000-000000000 ]

This cormputer program is protected by copyright law and
international treaties, Unauthorized reproduction or distribut
ion of this program, or any portion of it, may result in sever
e civil and criminal penalties, and will be prosecuted to maxi
U extent possible under the law,
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2)

| checked "About RT ToolBox2" from the menu, but the product ID is not displayed.

Is "No Product ID!" displayed?
If "No Product ID!" is displayed in the version information, the installation of this software may have failed.

Unfortunately, you need to install the software again.

3.

Communications (general)

(1) What are the means for communication with the robot controller?

With a CRn-700 series robot controller, you can communicate via USB, Ethernet, and RS-232.
With a CRn-500 series robot controller, you can communicate via Ethernet and RS-232. However, when

using Ethernet with a CRn-500 series robot controller, the robot controller must have the optional Ethernet
card.

For details, see "5.1 Robots Connected and Types of Communication".

(2) Where are the communications settings made?

They are made on the project edit screen. For details, see "5.2 Connection Settings".
For the robot controller side, change the communications parameters with the optional teaching box. For

details, see "Detailed Explanation of Functions and Operations" in the robot controller's user's manual.

[Caution] The communication settings must be made on both this software and the robot controller.

If you change the robot controller settings, you must change the settings in this software too.

&)

| can not communicate with the robot controller.

(USB)".

If you can not communicate with the robot controller, check the following.
Also see "4. Communications (RS-232)", "5. Communications (Ethernet)", and "6. Communications

Check item or cause

Solution

Is the connected robot controller selected
correctly?

Check if the correct project is selected with this software.
For details, see "4.14 Offline/Online/Simulation”.

Is the robot controller power supply On?

Switch On the robot controller's power supply and check
that the robot controller starts up normally.

Is Communications Server 2 running?
Communications Server 2 is started
automatically when this software is started.
Communication Server 2 is started as an
icon.

If you closed Communications Server 2 by mistake,
close this software, then restart it.

Are you connected to a robot controller that
is neither the CRn-500 nor CRn-700 series?

Check the robot controller model name in its user's
manual (or standard specifications or the like).

Are the robot controller's network settings
correct?

The robot controller's network settings are made with
parameters. Check the robot controller's network
settings with the optional teaching box.

Are the communications settings on this
software correct?

Set the correct communications settings.
For details, see "5.2 Connection Settings".

Is some other MELFA product running?
For example is E/EN series computer
support software or P/P or P/P-2 running?

Close any MELFA product other than this software.
For details, see "1.6 When Starting at the Same Time
as Another Product".
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Check item or cause

What color is Communications Server 2?
Return Communications Server 2 to icon
status and check the color displays for the
line state.

* (0/1) - Communication Server?

Line State :

See "
State:

Fobot:

Solution
The problem may be that the robot controller
Red is not connected correctly. Check the items
in "(4) When Communications Server 2 is
red (overall)".
The problem may be that the robot controller
and the computer have different
Green | communications settings. Check the items
in "(5) When Communications Server 2 is
green (overall)".
Check the items in "(6) When
Yellow | Communications Server 2 is yellow
(overall)".
Light Check thq items in"(7) When .
blue Communications Server 2 is light blue
(overall)".

(4) When Communications Server 2 is red (overall)

When Communications Server 2 is displayed red, check the following.

Check item or cause

Solution

Is the communications cable connected
correctly?

Connect the cable correctly.

Are you using the correct communication
cable?

Check the communication cable specifications.

Be careful. RS-232 cables and Ethernet cables can be
either cross cables or straight cables.

For the cable specifications, check your
"Standard Specifications".

robot's

When connected with CRNQ
communications, is the target CPU set
correctly?

Set the target CPU correctly.
For details, see "5.2.4 CRnQ Communications
Settings".

(50 When Communications Server 2 is green (overall)

When Communications Server 2 is displayed green, check the following.

Check item or cause

Solution

Do the communications settings in this
software and on the robot controller match?

The communications settings in this software and on the
robot controller must match.
The communications settings for this software are made

on the project edit screen. For details, see "5.2
Connection Settings".
For the robot controller side, change the

communications parameters with the optional teaching
box. For details, see "Detailed Explanation of
Functions and Operations" in the robot controller's
user's manual.

(6) When Communications Server 2 is yellow (overall)

When Communications Server 2 is displayed yellow, check the following.

Check item or cause

Solution

Is this software in the "Online" status?

This software started up in the "Offline" status. When
you put it into "Online" status, it communicates with the
robot controller.

For details, see "4.14 Offline/Online/Simulation".
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(7)  When Communications Server 2 is light blue (overall)

If Communications Server 2 is displayed light blue, but communications are still not possible, check the
following.

Check item or cause

Solution

Is there a communications error in this
software?

Check the contents of the communications error and
close the communications error window.

Is a simulation underway?
(Note) Only the standard edition has the
simulation function.

End the simulation.

Is the screen server the

computer?

running on

End the computer's screen server.

Is the computer's hard disk is power save
mode?

End computer hard disk power save mode setting.

(8) Communications with the robot controller are cut off mid-way through.

If you can not communicate with the robot controller, check the following.

Check item or cause

Solution

Is the screen saver set, hard disk power off
set, system standby set, or system
shut-down set?

If any of these functions are running, they may cause a
communications time-out, so do not use any of these
functions.

Is some other product running that uses
communications?
Or is any permanent resident software

A computer communications port can not be opened for
two applications, so either close the other application or
change the port that this software uses.

running that uses communications?

4. Communications (RS-232)

If you can not communicate with the robot controller using RS-232, check the following.
Also, see "3. Communications (general)".

Solution
The problem may be that the robot controller
is not connected correctly.Check the items in
"(1) When Communications Server 2 is
red (RS-232)".
The problem may be that the robot controller
and the computer have different
communications settings.Check the items in
"(2) When Communications Server 2 is
green (RS-232)".

Check item or cause

What color is Communications Server 2?
Return Communications Server 2 to icon
status and check the color displayed for the
line state.

Red

£ (0/1) - Communication Server2

Line State

Green

Communication
State :

Fiobaot

Yellow | See "3. Communications (general)".

Check the items in "(3) When
Communications Server 2 is light blue
(RS-232)".

Light blue

(1) When Communications Server 2 is red (RS-232)

If Communications Server 2 is displayed red with communications with the robot controller set to RS-232,
check the following.
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Check item or cause

Solution

Is Communications Server 2 set for the
correct communications port
(COM1-COM10)?

The default value for this software is COM1. On some
computers, COM1 is not allocated to RS-232, but to an
infrared port, modem, or the like. Also, when using
RS-232 over USB, the port used for RS-232 may be
other than COM1.

Use the Windows device manager or the like to check
the COM number allocated to RS-232 and change the
"Port" setting in the communications settings to that port.

Is some other product running that uses the
communication port?

Or is any permanent resident software
running that uses the communications port?

A computer communications port can not be opened for
two applications, so either close the other application or
change the port that this software uses.

In the communications settings for this
software, is the communications method set
to TCP/IP or USB?

Change the communications method to RS-232.

(2) When Communications Server 2 is green (RS-232)

If Communications Server 2 is displayed green with communications with the robot controller set to RS-232,
check the following.

Check item or cause

Solution

Do the communications settings in this
software and on the robot controller match?
In particular, check that the protocol settings
match.

The communications settings in this software and on the
robot controller must match.

The default protocol for this software is "Procedural”, but
for CRn-500 series robot controllers, the default protocol
is "Non-Procedural"

(3) When Communications Server 2 is light blue (RS-232)

If Communications Server 2 is displayed light blue with communications with the robot controller set to
RS-232, check the following.

Check item or cause

Solution

Is anti-virus software running virus checks
on RS-232 communications?

Switch off virus checking for RS-232.

When a computer starts up, sometimes this
generates noise.

This noise can cause a communications
error in the robot controller.

Either start the computer before connecting the cable or
start the computer before starting the robot controller.
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5. Communications (Ethernet)

[Note]
Ethernet card.

When using Ethernet with a CRn-500 series robot controller, the robot controller must have the optional

If you can not communicate with the robot controller using Ethernet, check the following.

Also, see "3. Communications (general)".

Check item or cause

Solution

What color is Communications Server 27?
Return Communications Server 2 to icon
status and check the color displayed for the

line state.
EEX

[ | (0/1) - Communication Server2

Line State : |Hobot[TEP£IP]Eonnection wait

Communication |
State :

Fobat: |1 .

Robot Information

The problem may be that the robot controller
is not connected correctly.

See the items in "(1) When
Communications Server 2 is red
(Ethernet)".

Red

The problem may be that the robot controller
and the computer have different
communications settings.

See the items in "(2) When
Communications Server 2 is green
(Ethernet)".

Green

Yellow | See "3. Communications (general)".

Light

blue See "3. Communications (general)".

(1) When Communications Server 2 is red (Ethernet)

If Communications Server 2 is displayed red with communications with the robot controller set to Ethernet,

check the following.

Check item or cause

Solution

In the communications settings for this
software, is the communications method set to
USB or RS-232?

Change the communications method to TCP/IP.

(2) When Communications Server 2 is green (Ethernet)

If Communications Server 2 is displayed green with communications with the robot controller set to

Ethernet, check the following.

Check item or cause Solution

Are the robot controller's network settings | Make the computer's network settings.

correct? Check that the IP address, gateway, subnet mask, and
other network settings are correct.
Check on the computer [Control Panel] — [Network
Settings].
* For details on the network settings, please consult

with your network administrator.
Is the robot controller's IP address set | Correctly set the IP address of the robot controller
correctly in the communications settings? connected to.
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6. Communications (USB)

If you can not communicate with the robot controller using USB, check the following.

Also, see "3. Communications (general)".

Check item or cause Solution
What color is Communications Server 2? The problem may be that the robot
Return Communications Server 2 to icon controller is not connected correctly.
status and check the color displayed for the | Red Check the items in " (1) When
line state. Communications Server 2 is red
*.. (0/1) - Communication Server?2 (RS'232)" .
resie: SR The problem may be that the robot
et G controller and the computer have different
smer - [ reen ot :
. communications settings.
EEEE———— See "3. Communications (general)".
Yellow See "3. Communications (general)".
Light Check the_ iter_ns in"(2) Whe_n _
blue Communications Server 2 is light blue
(USB)".

(1) When Communications Server 2 is red (USB)

If Communications Server 2 is displayed red with communications with the robot controller set to USB,

check the following.

Check item or cause

Solution

In the communications settings for this
software, is the communications method set to
TCP/IP or RS-232

Change the communications method to USB.

Is the USB driver installed?

Communicating with USB requires that the USB driver
be installed.

For details, see "1.5.3 USB driver (CRnD-700 series
robot controller) installation”, "1.5.4 CRnQ
communications USB driver installation” and
“1.5.5 CRnQ Communications USB driver for GOT
transparent installation”.

(2) When Communications Server 2 is light blue (USB)

With communications with the robot set to USB, if Communications Server 2 is displayed light blue, but
communications are still not possible, check the following.

Check item or cause

Solution

Is the robot controller power supply Off?

When connected on USB with CRnQ communications,
if the robot controller power goes Off after a normal
connection was established, the display remains light
blue.

Switch Offline with this software, switch the robot
controller power On, then go back online.

Is the communications cable connected
correctly?

When connected on USB with CRnQ communications,
if the communications cable is disconnected after a
normal connection was established, the display
remains light blue.

Switch Offline with this software, connect the
communications cable, then go back online.

7. Robot program

(1) Did you write the program with Movemaster commands?
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The robots that can use Movemaster commands are restricted. Check in your robot's standard
specifications to see whether it supports Movemaster commands. If your robot supports Movemaster
commands, change the language used with "6 Robot Program Language Setting" in this document

(2) Isit possible to use programs as is that we used with an E/EN series robot controller?

Position data prepared with MELFA-BASIC 11l (for E/EN series) can not be used as is. Convert the position
data with the "Program conversion" function. For details, see "7.11 Program Conversion".

Also, some commands have changed. For details, see "Detailed Explanation of Functions and
Operations" in the robot controller's user's manual.

(3) Is it possible to use R-250R series and R-300R series programs?

R-250R series and R-300R series robot programs written in the MELFA 1l language can not be used as is.

Write new programs.

8. Program edit

(1) When we check syntax, "Error in input command statement syntax" occurs frequently.

Check item or cause

Solution

Is the command statement syntax correct?

Program in correct syntax.

Are double-byte spaces used?

Use only single-byte spaces.

Is the language to use set correctly?

This software supports MELFA-BASIC |V,
MELFA-BASIC V, and Movemaster
commands, but there are terms that must be
switched and set for whichever one of these
you use.

Set the robot program language you are using.
For details, see "6 Robot Program Language
Setting".

Does the version of this software support your
robot controller?
For some robot functions, new commands are

Please purchase a version that supports your robot
controller. (Please contact the store you purchased
from or one of our branches.)

added. * A program can be written to the robot controller even

if the syntax check finds many "syntax errors".

(2) How should we change the robot program language setting?

They are made on the project edit screen. For details, see "6 Robot Program Language Setting".
The robot program language set here is enabled when you edit a program offline. Online programs are
displayed in the robot program language set with the connected robot controller.

(3) When you open a program, the robot program language is different from the one set for this
project.

Is there any online program open?
Online programs are displayed in the robot program language set with the connected robot controller. The
robot program language set with the project is enabled when you edit a program offline.

(4) s it possible to edit or copy a program that is running?

You can neither edit nor copy a program that is running. Stop the program, then edit or copy it.

(5) How should we edit a program for which the start condition is "Always"?

A program for which the start condition is "Always" is executed immediately after the robot controller power
comes On. To edit such a program, use the following procedure.
@ Change the starting condition in the "Slot table (SLT *
(Write this parameter to the robot controller.)

* 1-32)" parameter to "Start (normal)".
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@ Reset the power supply for the robot controller.

@ Edit the target program and save it to the robot controller.

@ Return the starting condition in the "Slot table (SLT * * 1-32)" parameter to "Always". (Write this
parameter to the robot controller.)

® Reset the power supply for the robot controller.

(6) Is it possible to change the font for a robot program displayed with the program edit tool?

Yes.
Change the font used with "7.5.4 Changing the font" in this document.

(7) We are not using joint position variables (J variables), so is it possible to make the display area
smaller?

Yes.
Change the display proportions with "7.5.1 Changing the display area" in this document.

(8) lIs it possible to edit a backed up program (*.MB4 file) with program editing?

It is not possible to open a backed up program (*.MB4 file) with program editing.
Restore the backed up program to a robot controller, then open it with program editing or store it on the
computer with program management.

(9) "Use defined external variable can not be used (481000000)" is displayed and the program can
not be edited.

This error is displayed if a user defined external variable is used even though the user base program is not
defined. (Normally, a user base program is defined with the "PRGUSR" parameter, but if nothing is set in the
"PRGUSR" parameter, this error occurs.)

To use a user defined external variable, define the user base program.

Also, for details on user base programs, see "Detailed Explanation of Functions and Operations" in the
robot controller's user's manual.

(10) Is it possible to copy position data to another program?

Yes.
For details, see "7.6.4.4 Copy position data" and "7.6.4.5 Pasting position data" in this document.

(11) Does it cause an error to not discriminate uppercase and lowercase letters when inputting
commands?

No.
You can input either uppercase letters or lowercase letters with the program editor, but when the program is
saved to a robot controller, the commands are converted correctly.

9. Variable monitor

(1) How are external variables (system status variables, program external variables, and user
defined external variables) monitored?

Use the program monitor.
For details, see "9.1.2 Program monitoring" in this document.
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10. Option card

(1) How should one check what option cards are mounted in a robot controller?

Check from the project tree.
For details, see "11 Option Card" in this document.

11. Parameter editing

(1) No parameter list is displayed in the parameter editing tool.

Download the parameter list from the robot controller.
For details, see "8.1.3 Parameter list reading".

(2) We changed a parameter, but the new value does not take effect.

After you changed the parameter, did you switch the power for the robot controller Off, then On again?
The new parameter value does not take effect until you switch the robot controller power Off, then On again.
Switch the robot controller power Off, then On again.

12. Backup/restore

(1) Isit possible to edit a backed up program (*.MB4 file) with program editing?

It is not possible to open a backed up program (*.MB4 file) with program editing.
Restore the backed up program to a robot controller, then open it with program editing or store it on the
computer with program management.,

13. Other

(1) Characters are displayed on the screen on top of each other or with some characters missing.

Is the font size in the computer screen settings something other than "Standard"?
Use this software with the font size set to "Standard". For Windows XP, to make the screen settings, click

[Control Panel] — [Display]. Now from the "Display Properties" window "Appearance" tab, set the font size
with [Font Size].

Themes | Desktop || Screen Saver| Appearance | Settings

Active Window

Windows and buttaons:

indows XP style w

Color scheme:

Drefault [blue) w

Fant size: Effects...

S A/
[ oK l [ Cancel ]
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