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INTRODUCTION

Thank you for purchasing Mitsubishi Electric Industrial Robot MELFA.

This document is the operation manual for the MELSOFT "RT ToolBox Robot Total Engineering Support
Software".

By fully utilizing the features of this software, you can perform the initial startup of the robot, and create, edit and
control the robot programs.

To operate the robot in a safe manner, be sure to read this manual and safety manual of attachment to the robot
arm thoroughly in advance. Also, keep this manual in a location that provides an easy access whenever you need
to refer to it.

Target Version of This Manual
This manual is for the "RT ToolBox Robot Total Engineering Support Software" of version F2 or later.

"RT ToolBox Robot Total Engineering Support Software" version F2 edition corresponds to the version K4 of a
robot controller.

Target Readers of This Manual

This manual is written on the assumption that the readers have sufficient knowledge of the basic operation of the
personal computers, Windows 98/Me/NT 4.0/2000/XP as well as the robot controllers.

If you are unfamiliar with the basic operation of the personal computers, please read the user’s manual of your
personal computer.

Symbols Used in This Manual

A DANGER Indicates that incorrect handling is most likely to cause hazardous

conditions, resulting in death or severe injury of the operator.

& WARNING Indicates a possibility that incorrect handling may cause hazardous
conditions, resulting in death or severe injury of the operator.

CA UTION Indicates that incorrect handling may cause hazardous conditions, resulting
in injury of the operator, or only physical damage.

Please read this operation manual thoroughly and be sure to learn the correct operating procedures.

@® No part of this manual may be reproduced by any means or in any form, without prior consent from
Mitsubishi.

@ The details of this manual are subject to change without notice.

@® An effort has been made to make full descriptions in this manual. However, if any discrepancies or
unclear points are found, please contact Mitsubishi.

Microsoft, Windows, Microsoft Windows NT are either registered trademarks or trademarks of Microsoft Corporation
in the United States and/or other countries.

Acrobat Reader Copyright 1987-1999 Adobe Systems Incorporated. All rights reserved.

Adobe, the Adobe logo, Acrobat, and the Acrobat logo are trademarks of Adobe Systems Incorporated.

Reference to registered trademarks and trademarks are omitted in this manual.

Copyright(C)1999-2006 MITSUBISHI ELECTRIC CORPORATION







How to Ensure Stable Communication Between the "RT ToolBox Robot Total
Engineering Support Software"” and the Robot Controller

When communicating with the robot controller (hereinafter referred to as the R/C) using the "RT ToolBox Robot
Total Engineering Support Software" (hereinafter referred to as the Software), depending on the personal
computer model and settings the communication may become unstable in a batch backup or program
upload/download where large amounts of data are transmitted. To ensure stable communication with the R/C,
change the communication settings (communication protocol) of the R/C and the Software as shown below. If the
communication settings of the R/C and the Software do not match, normal communication cannot be established.
Be sure to change the settings on both the R/C and Software sides.

(1) The Robot Controller
As for the R/C communication settings, change the following parameters:
Parameter Default Change to
communication protocol (CPRC232) 0 (Non-Procedural) 1 (Procedural)

* To communicate with the personal computer via an extended RS-232C port by using an extension serial
interface board, change the parameters of the extended RC-232C port.

(2) "RT ToolBox Robot Total Engineering Support Software"
Change the communication settings of this Software through the "communication server."

Parameter Default Change to
Protocol Non-Procedural Procedural

=il x|

%, [143] - Communic.

Line State : iHobot[TCPﬂP]Bonnecting

Communication I
State :

Rabot: |2: Robot #12 =

Setting I Fobot Infarmation

X

R obat |2 j" bethod : ITEP”P j‘ W Top view

M ame=R obat #2 -
IP Adresz=1097.11.59

Pork=10001

Send Timeout=1000msec

Recieve Timeout=0000mzec

Detal

Setting

Rety=3 lI Ligt
Set [Save and I:Iu:usell Set [Cloze] | Cancel
510 Communication Protocol I
: Iﬁ Tranzmizzion
Part LOM1 hd Timeout Time : SO0 [msec)
. = R fi
Data TransferHate.ISBDD I Ti?nceeopultﬂpime: 30000 [mzecl
. Change to Procedural
Character Size : IB "I Murmnber of I 3
Retries :
Parity : IEUEN 'I
Stop Bit |2 vI Robat M ame:

Cancel |

® When communicating with the R/C using your custom software, reset the R/C protocol setting to
"Non-Procedural" in advance







1. Before starting use

1. Before starting use

The manual is in the CR-ROM as the Adobe PDF file.
D:/Doc/BFP-A8090.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, 2004).
URL: http://www.adobe.com/

This chapter explains the precautions to be observed when using this software.

1.1. Using the instruction manual

The contents of this instruction manual are briefly explained in this section. Refer to the required section as
necessary.

1. Before starting use
The precautions before starting use are explained. Please read before starting use.

2. Preparation before use
The methods of starting up this software are explained.

3. Basic function and windows operations
The functions of this software, and the basic windows operations required for using this software are
explained.

4. Starting use
This is a tutorial section for learning the series of operation methods when using this software for the
first time.

5. Program editing tool
A detailed explanation of making and saving the robot program.

6. Monitoring
All of the information in the currently connected robot controller can be constantly displayed.

7. Parameter editing tool
The parameters in a Robot controller can be referred to and rewritten.

8. Backup/restore
A backup of the data in the robot controller can be downloaded to the personal computer, and the
backup data saved in the personal computer can be uploaded to the robot controller.

9. Remote maintenance
The data of a robot at a remote location can be monitored and serviced over a telephone line.

10. Simulation
Confirmation of robot program operation with off-line simulation using CG [Computer Graphics], and
calculation of cycle time
The Simulation function becomes correspondence only of a standard version(STD).

Using the instruction manual 1-1



1. Before starting use

11. Program conversion
The program conversion converts the position data as well as the instructions (DJ, MP, and PD
instructions of the Move Master command) related to the position data so that the robot programs created
and saved by the "Robot Programming Supporter" can be used with this new S/W.

12. Position repair
In case a deformation of a tool occurs due to interference or a deviation from origin point (OP)
occurs due to the replacement of the motor during maintenance, the previous position data
retained in the controller can be used by performing a teaching operation again for part of the
position data.

13. Maintenance report
The parts replacement (grease replenishment, battery and belt replacements) periods can be
referenced from the up-to-date operating data collected inside the controller.

14. Setup of the communication middleware “MelfaRXM.ocx”
The setup methods of the communication middleware(MelfaRXM.ocx) are explained.

A. Appendix (Function tree)

The functions of this software are shown as a tree format.
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1. Before starting use

1.2. Confirming the product

(1) The check of the package

Please check if all items shown below are included in the package.
- CD-ROM "RT ToolBox Robot Total Engineering Support Software"
- 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.

(2) Product ID
It is necessary to input product ID when you install Version F1 or later of this software.

(3) The check of media contents
The following items are included on the CD-ROM.

\

—@ Setup.exe
= The files for installagion of this software

_["_—I Doc =---=---- This manual(pdf)

N The folder for setup of the communication
—(:I Utility ====--- middleware "MelfaRXM.ocx"

(4) About the communication middleware “MelfaRXM.ocx”

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.

Please refer to "14. Setup of the communication middleware “MelfaRXM.ocx" ” about an setup of
"MelfaRXM.ocx".

In case of using only the function of "RT ToolBox Robot Total Engineering Support Software", you don't
need to install this software.
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1. Before starting use

1.3. Items to be prepared by user

The items to be prepared by the user to use this personal computer software are explained in this section.

(1) Personal computer system

Prepare the following model.

* Personal computer that runs with
Microsoft® Windows® 98 Operating System
Microsoft® Windows® Me Operating System
Microsoft® Windows NT® Workstation Operating System Version 4.0
Microsoft® Windows® 2000 Operating System
Microsoft® Windows® XP Home Edition Operating System
Microsoft® Windows® XP Professional Operating System

Details of working environment

ltem Min. required environment Recommended environment

CPU Pentium133MHz Pentium III 450 MHz or more (*)

Main memory 32MB or more 128MB or more

Hard disk 100MB of open space or more 200MB of open space or more

Display Must have graphic function that can display SVGA (800 x 600) or
more, and must be capable of displaying 16 or more colors.

Disk unit CD-ROM drive

Keyboard PC/AT compatible keyboard

Pointing device Device that operates in Windows® environment

Communication port | Must have serial communication port that operates in Windows®
environment.
(Min. 9600bps: 1 port)

(*) When you calculate cycle time with this software, please use the personal computer of greater
performance one than that.

(2) Personal computer cable
Please prepare an RS-232C cable for connecting the controller to the personal computer.

Model name Description
RS-MAXY-CBL For controller's front panel
RS-AT-RCBL For extended option box (CR1-EB3)
For more information about the RS-232C cable specification, refer to the Standard Specifications of the

robot in use.

(3) Software
Microsoft® Windows® 98 Operating System
Microsoft® Windows® Me Operating System
Microsoft® Windows NT® Workstation Operating System Version 4.0
Microsoft® Windows® 2000 Operating System
Microsoft® Windows® XP Home Edition Operating System
Microsoft® Windows® XP Professional Operating System

This software is confirmed that can be operated on the following OS.

Windows® XP Professional English version

Windows® XP Professional Germany version
Windows® XP Professional Traditional Chinese version
Windows® XP Professional Korean version
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2. Preparation before use

The methods of setting up this software are explained in this chapter. The setup work includes the following
steps.

i) Installing this software into the personal computer
- Read "2.1 Installation methods".

ii) Setting up the printer (Not necessary when not printing on paper)
- Read "2.2 Setting up the printer".

iii) Connecting the robot and personal computer
- Read "2.3 Connecting to the robot".

2.1. Installation methods

The methods for installing this software are explained in this section. The software can be installed from the
CD-ROM or from the floppy disks.

If an older version of the "RT ToolBox Robot Total Engineering Support Software" or the "MELFA Personal
Computer Support software" is installed in the personal computer, always uninstall the older version before
installing the newer version.

2.1.1. Installation

* If the OS is one of those followings, you must be logged on as an Administrator or as a member of the
Administrators group in order to install this software.
- Microsoft® Windows NT® Workstation Operating System Version 4.0
- Microsoft® Windows® 2000 Professional Operating System
- Microsoft® Windows® XP Professional Operating System
- Microsoft® Windows® XP Home Edition Operating System
* If an older version of the "RT ToolBox Robot Total Engineering Support Software" or the "MELFA Personal
Computer Support Software" is installed in the personal computer already, be sure to uninstall the older
version before installing the newer version.

(1) Set this CD-ROM in the personal computer's CD-ROM drive. The Setup screen will be started up
automatically.
(2) If the screen does not start up automatically, carry out the following procedure.
(a) Select the [start] button and [run]
(b) Check the CD-ROM drive name. Input as shown below.
"Drive name":/Setup.exe
(If the CD-ROM drive is "D:", this will be "D:/ Setup.exe".)

Run 2] x|

Tupe the name of & pragram, folder, document, or Internet
resource, and Windows will open it for you,

Open: ID:\setup.exe j
ak I Cancel | Browse. .. |
Fig. 2-1 Run
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(3) Installation procedure

| (2) Set the CD-ROM in PC's CD-ROM drive. I 1

v (f) Input Product 1D
x
(b) Open "Setup.exe" in CD-ROM. I *

Please input in sing|

g . Please enter the product ID of the product.
(when it is not started automatically) e

yte Engiish characters.

| (c) Starting installation Wizard

I

| (d) License Agreement I
* <Back Hewt> Cancel
| (e) Input "Customer Information” I *
v | (g) Choose Destination Location
v
| (h) Installation Wizard Complete
v

(i) Start the program, and confirm whether
the product was installed correctly

* Product ID is printed on the Certificate of License permission
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2.1.2. Uninstallation

In Version F1 or later of this software, Select "RT ToolBox English" with [Start]->[Setting]->[Control
Panel]->[Add or Remove Programs], and then click on [Remove] button.

In Version E1 or earlier of this software, Select " MELFA Personal Computer Support software " with
[Start]->[Setting]->[Control Panel]->[Add or Remove Programs], and then click on [Remove] button.

Version F1 or later

B Add or Remove Programs ol x|
Currently installed programs: ™ Show updates Sort byt |Mame 2

2.15MB

45! HightAT Exctension to Microsoft Windows XP CD Writing Wizard Size
15 MefFaTaclEn See  0.77MB

3 Microsoft NET Framework 1.1

5 Microsoft windows Journal Viewer See  3.62MB

" RT ToolBoxt English

Change/Remave
5! 55 Audio Driver Size
5! Windows XP Service Pack 2

0.02MB

Version E1 or earlier

I™  Show updates

1o x|
Sort by! |Name -

Currently installed programs:

5! HighMAT Extension ko Microsaft WWindows ¥P €D Writing Wizard

. MELFA Personal Computer Support Software

5! melfaTookEn Size

3 Microsoft NET Framework 1.1

{3 Microsoft Windows Journal Viswer Size
15! 5i5 Audio Driver Size
5] Windows %P Service Pack 2

Fig. 2-2 Uninstalling the application.

When uninstalling this software, the following screens might be displayed. There is no influence
on other applications even if the file shown in the following is deleted.

Shared File Detected x|
The file C:%Program Filez\MELSOFTYRT ToolBox E4YPrgEditParts. ocx may no
longer be needed by any application. You can delete this file, but doing so
may prevent other applications from running comectly. Select Yes o delete
the: file.

[ Don't display this message again, :
Yes Mo | Cancel |

Fig. 2-3 Shared File Detected (PrgEditParts.ocx)

PrgEditParts.ocx
VisualPrgEditParts.ocx
RoboFile.dll
RoboOpenGL.ocx
EZSocketRc.dll
NarcServerApi.dll
NarcServerApiM.dll
UpDownBtn.ocx

Please do not delete files other than the above-mentioned. Other applications might not operate when it is deleted.

Installation methods 2-7



2. Preparation before use

2.2. Setting up the printer

To print programs with this software, the printer must be setup.
The method for setting up the printer is explained in this section.

1) Double click on [My Computer] > [Printer].

B My Computer =] E3
File Edt “iew Help

é E @ Double—click

/—

Contral Panel Prirters Dial-Up
Metworking

|6 ohject(z] | v
Fig. 2-4 Double-click “Printers”

B3 Printers M=l

File Edit “iew Help

2) Double click on [Add Printer].

Double—click

|2 object(s] v
Fig. 2-5 Double-click “Add Printer”

3) Follow the instructions on the screen. The basic flow is as shown below. Refer to the instruction manual of
the printer being used for details.
i) Select the type of connected printer
ii) Select the connected printer product name and maker
iii) Select the port used by the printer
iv) Set the printer name
v) Set whether to test the printing --> Completed
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2.3. Connecting to the robot

The method of connecting the controller body to the personal computer is explained in this section.
Either an RS-232-C connection or Ethernet can be used to connect the personal computer to the controller.
The methods are explained in the following order in this section.
1) Using RS-232-C
2) Using Ethernet
3) Setting the communication server

* Usually, the personal computer is provided with RS-232-C as a standard. When using Ethernet, the "Ethernet
interface" option is required on the robot controller and a network card is required on the personal computer.

7 N
Caution

Personal computer support software of D1 version or later can simultaneously connect with a

maximum of 32 robot controllers. Please note that personal computer support software of C2

version or earlier cannot simultaneously connect with multiple robot controllers. Also, RS-232C

and Ethernet can be used together.

“Personal Computer Support Software”

L 4 I ®
Rs-232¢ ¢ Ethernet(LAN) ®
(COM1) RS-232C
(COM2)
® o 'S 'S
RIC RIC e RIC RIC
#1 #2 #31 #32

R/C:Robot Controller
Example of connecting multiple robot controllers

* When using Ethernet, if communication setting is performed for unconnected robots, retry
processing is performed frequently and, as a result, the execution speed slows down. Therefore,
set the communication setting for unconnected or powered-off robots to “Not used.”

* 32-robot connection is a theoretical value; when 32 robots are actually connected, it does not
guarantee the same performance as when only one robot is connected. For example, if all of the
32 robots are monitored, the status update slows down compared to when only one robot is
connected. Also, such setting may affect applications that use other networks in Windows 98/Me.

Connecting to the robot 2-9



2. Preparation before use

2.3.1. Using RS-232-C

1) An RS-232-C cable is used for the connection between the personal computer and controller. (For a DOS/V
personal computer, a 9-pin connector on the robot side and a 25-pin connector on the controller side is
used.)

2) Connect the personal computer side of the cable to the standard RS-232-C connector (RS-232-C serial port

Fig. 2-6 Personal computer's RS-232-C connector

When connecting to a port other than the RS-232-C serial port 1, refer to section "2.3.3 Setting the communication
server".

3) Connect the controller side to the RS-232-C connector on the front of the controller.

Connect here

Fig. 2-7 Controller's RS-232-C connector

2-10 Connecting to the robot



2. Preparation before use

2.3.2. Using Ethernet

* To use Ethernet, the robot controller must be provided with the "Ethernet interface" option, and the personal
computer must be provided with a network card. The network must also be set.

Connect the modular plug to the personal computer's network card connector.

Connect the personal computer to the network. Contact the network manager for details on setting the network
address (IP address, Subnet Mask, default gateway, etc.) in the personal computer.

Connection example:

<Laptop computer> <Desktop computer>
Fig. 2-8 example for connection

Refer to the "Ethernet Interface Option Instruction Manual” for details on connecting to the robot controller.

When using Ethernet, refer to section "2.3.3 "RT ToolBox Robot Total Engineering Support Software"
communication settings" and change the software's communication specifications.
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2.3.3.

Setting the communication server

& Caution

Communication with the robot controller may be disabled if the communication specifications are
changed. Take special care when making changes.

The communication settings are made with the "communication server" in this software.
The "communication server" is set to the following default values when installed.

ltem Value
Communication method | RS-232C
Device No. 1
Port COM1
Baud rate 9600
Data length 8
Parity Even
Stop bit 2
Transmission timeout 5000 msec
Reception timeout 30000 msec
No. of retries 4 times
Protocol Non-procedural
Robot Name

When the communication specifications have been changed in the robot controller or when using the Ethernet
interface option, change the communication specifications in the personal computer with the following

procedure.

The communication server is automatically started when this software is started up.

return to the original size.

RN Communication Server
Note that the server is iconized when started up, so click on

on the task bar, and

State :
R abat:

Line State :

Communication

"‘h__ [1/3] - Communication Server

|

IHDbnt[TEF’fIP‘]EDnnecting

|2: Rabat #2

Fiobot [nformation

[Title Bar]

Fig. 2-9 Communication Server

robot controllers for which communication settings have been made.
[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.

(AA/BB) indicates that AA is the number of robot controllers connected, and BB is the number of
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Status Content Color
Connecting Indicates that the connection with the robot has been established. Blue
Connection Indicates that a communication to verify connection is being made in the Green
wait case of RS-232C connection.

Indicates the wait status for communication port connection in the case

of TCP/IP connection.
Connection Displayed when the data reception enable signal cannot be detected Red
error because a cable has been disconnected or the robot has not been

started in the case of RS-232C connection.
Displayed when the communication port cannot be opened in the case
of TCP/IP connection.

Communication
Setting error

Displayed when the communication port cannot be opened in the case Red
of RS-232C connection. This is not displayed in the case of TCP/IP
connection

Waiting

Indicates the idling status displayed at the start of remote maintenance. Green

[Communication State] The contents of communication with the robot controller are displayed.

[Robot]

[Setting] button

Select the Robot Controller which wants to display Line State and Communication
State. Only the Robot Controller by which a Communication setup was carried out
is displayed.

Changes the communication specifications.

[Robot Information] Information on the currently connected robot can be referenced.

button

State
Robat:

Also, the robot controller selected here will be the initial value of the robot
controller switching combo box in each tool (Version E1 or later).

! |
1: Robat #1 (Pick and Place] The controller selected in "Robot Controller" for the
communication server will be displayed as the initial value.

Setting Fiobot Information

/

Backup [Save : Robot conl ;oller -> Perzonal computer]

Monitor Menu

Ok

Selget information to backup
(Ropot contraller -= Personal computer).

\#Monitor Ment

Cancel

Robot: | 1:Robot#1 (Pick and Place)

~Backup

Rohat : 1. Robot#1 (Pick and Place) j ‘
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Communication setting
The following type of window will open when the [Communication Setting] button is clicked on.

Fobat I3 j' Method : |H8232E jv

M ame=Robot #3 . .

Port=COM3 Detail

B audFate=3600 e

ByteSize=8

Parity=EVEM Setting

StopBitz=2 j List

Set [Save and Closell Set [Close] I Cancel |

RObOt......eeee e Select the Robot Controller(1-32) for communication.

....... Select the method to be used for communication.
Either RS-232-C or TCP/IP can be selected.
Select "TCP/IP" when carrying out communication with Ethernet.
Set the robot controllers that are not connected to “Not used.” Otherwise, the
performance of the personal computer may be degraded. Robot controller 1
cannot be set to “Not used.”

[Details] button

[Robot controller

connection setting list]
button

[Set(Save and Close)]
button

[Set(Close)] button

[Cancel] button

[Top view]

A window for changing the communication specifications will open. The
window that opens is different depending on whether RS-232-C or
TCPI/IP is selected for the communication method.

The communication settings can be specified in a table format. This is
convenient when performing communication settings for a large number
of robot controllers at one time.

The communication specifications are changed and the change results
are saved. Even when this software is started up next, communication
will be carried out with the specifications set here.

The communication specifications are changed. The change results are
not saved, so when this software is started up next, communication will
be carried out with the previously set specifications.

The communication setting is quit without changing the communication
specifications.

If this check box is set to ON, the dialog that indicates the communication
status is displayed on top of the screen. If this check box is set to OFF,
the dialog can be hidden.

~ & Caution

button.

When completed setting the communication server, iconize the server by clicking on the [=]

The communication server will automatically quit when all of the

software applications are quit. Thus, do not quit the server with the button. Communication
with the robot controller will be disabled when the communication server is quit.

~

sonal computer support
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Communication setting list

— (2) Select

Mo. [ RC Name | Method [Conmii®
1 Fobat #1 TCRAR : 19216 L
2 Robot#2 TCPAP : 192.16
3 Robot#3 R5232C: COM1|  C MotUsed (T/RS232C 6
4 Mat Used
1] Mot Uszed
H Nt Used oK I Cancel |

Mot Uszed

Mkl lead

| o

Select the item you want to set and click the [Edit] button. A dialog box for selecting the communication
method appears. Select a communication method, and then click the [OK] button. A communication setting
dialog box for the selected communication method appears.

After editing is completed, click the [OK] button.

Robot controller switching operation using each tool
Once the communication settings of multiple robot controllers are made, you can switch the robot controller
you want to operate by manipulating the combo box for selecting a robot controller that is provided in each tool.
The following figure shows the operation for “opening a program on the robot” in program editing.
Clicking the V¥ area of the combo box displays the list of the robot controllers for which communication
settings have been made. Select a robot controller using the mouse.

i Open on Robot

Rehiesh | Ropot |2: Robot 2 =l [ ok | cancel |
1: Robot #1

Name H Frotect !

1 3: Robot #3 i N None

10 292 020315 11:33:20 Nane

— & Caution

* Do not perform duplicate communication settings for the same robot controller.

Doing so will generate communication errors or problems such as missing program files in the
controller.

Example of incorrect use: Connect with the same robot controller using an RS-232C and a TCP/IP.
Before changing communication settings, be sure to close all the tools except the communication
server. Otherwise, mismatching will occur in the robot controller list.

When connecting multiple robot controllers for use, execute the operations of the robot controllers
only after verifying the target of operation.

*
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Details setting (Only for RS-232-C)

510 Communication Protocol l

Fart :

Data Transfer Rate : | 9500 - Reception I 30000 | (mzec)

Character Size :

Transmizzion
COM3 ¥ Timeout Time : 5000 {msec)

Timeout Time ;
2 Mumber of I E]
Retries :

EVEN ~ Fratocol : INon-Prncedurall j

Jobd

Robat Mame: IHDth #3

Cahicel |

Parity :
Stop Bit:
Port used
Baud rate
Character size
Parity
Stop bit

Transmission timeout
Reception timeout
No. of retries
Protocol used

Robot name

: Select from COM1, COM2, COM3 or COM4.
Selection of COM1-COMS is possible for the €1 version or later.
Select the port to which the cable is connected.
: Select from 4800, 9600 or 19200.
: 7 or 8 can be selected, but 8 should be set.
: Select from NON (none), ODD or EVEN.
: Select from 1, 1.5 or 2.
: The timeout time during transmission can be set.
: The timeout time during reception can be set.
: Set the No. of times to retry communication.
: Select from Non-Procedural or Procedural.
: A nickname consisting of up to 32 half-size characters can be assigned to a
robot controller (D1 version or later). It is not required, but the controller
name assigned here will be displayed in places where you need to select a
robot controller. So assigning nicknames is convenient in distinguishing them
when multiple robot controllers are connected.

After changing to new settings, click on the [OK] button. The Communication Setting screen will reappear, so
click on the [Set(Close)] button. (If the same settings are to be used the next time, click on the [Set(Save and

Close)] button.)

Set the following to perform a high-speed, stable communication:
Baud rate : 19200 bps

Protocol used : Procedural
It is also necessary to change the communication settings of the robot controllers at this time.
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Details setting (for TCP/IP)

After setting the IP address assigned to the robot controller in [IP
P [ 0571159 Address], click on the [OK] button. The Communication Setting
Pt o screen will reappear, so click on the [Set(Close)] button. (If the same
Transmission settings are to be used the next time, click on the [Set(Save and
Timeout Tine [ 7000 (msec] Close)] button.)

'IE‘iﬁwC:DDL:ItDFime: I 5000 | (msec]
e

Raobat Mame: IHobot #2

Cancel |

Robot Information

The information on the robot controllers for which communication settings have been made is displayed in a
list format.

 Robot Information x|
Mo, | RLC Hame | Fobat Contoraller | Fobot | Wersion
1 Robat #1 Connection wait
2 Robot #2 CRin-Gxx Fv-208, Ver HBE
KN 2

If the connection has already been completed, the robot controller information is displayed after the controller
model number.

If the connection has not been completed, the description of a communication error is displayed in the
controller model number field.

Double-clicking the controller number in the list displays the information on the robot selected in the dialog
box.

Robot Information
Cornm. Error Presence :l— Mo, of Yalid Slot : lsi
Raobat : IW Conhection State |1—
Robat Controller : IW Language : JPN
Wersion : [erHiT Program Extenzion : ME4
Date : micon Parameter Externsion : |FRM
Serial Mo, : i

COPYRIGHTIC)1993 MITSUEISHI ELECTRIC CORPORATION ALL RIGHTS RESERWED

[OK] button : The Communication Server screen will reappear.
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3. Basic functions and window operations

The functions provided with this software and the basic Windows® operation methods are explained in this
chapter.

3.1. Basic functions

This software functions are explained in this section.
This software has the following functions. Each function corresponds to the tools explained in Chapter 5
and following. A list of functions (Windows) is given in "A. Appendix (Function tree) for reference”.

SWT

Function Details

STD | mini

Personal computer that runs on
Microsoft® Windows® 98 Microsoft® Windows® Me
Microsoft® Windows NT® 4.0 Microsoft® Windows® 2000
Microsoft® Windows® XP..

Applicable model OK | OK

* MELFA BASIC IV or MOVEMASTER command®® compatible

* Simultaneous display of multiple editing screens

* Command input, command description

* Editing of position data

* File operation
(Writing to controller, floppy disk and personal computer)

* Search, Find in files and Replace function (With character, line
No. or label)

* Copy, cut, paste, insert (per character, line), undo (per
command statement, position variable)

* Line No. automatic generation, renumbering

* Batch grammar check

* Command template

* Position variable batch editing

* Position variable template

* Print, print preview

Program
editing functions

Editing
functions

OK | OK

Managem
ent
functions

* Program file management
(List, copy, move, delete, content comparison, rename,
protect)

OK | OK

Debug
functions

* Direct editing of programs in controller

* Confirmation of program operation (step execution, direct
execution)

* Cycle time measurement

OK | OK

Simulation function ™ * Confirmation of robot program operation with off-line simulation using CG
[Computer Graphics].

* Calculation of cycle time

OK -

Monitor functions * Robot movement monitor (robot operation state, stop signal, error
monitor, program monitor (execution program, variables),
general-purpose input/output signal (forced output possible),
dedicated input/output signals, movement operation (movement
range, current position, hand, etc.)

* Operation monitor (operating time accumulation, production information,
robot version)

* Servo monitor (position, speed, current, load, power)

ok | 9K

Parameter editing function

* Parameter setting

OK

OK

Backup/Restore

* Batch backup and Batch Restore

OK

OK

Remote maintenance
function

* Monitoring and maintenance of robot at remote location using telephone line.
(A separate modem is required to use this.)

OK

OK

Position repair’™”

Support for recovery from origin point deviations

OK

OK

Maintenance forecast' "

Maintenance Period Forecast function

OK

OK

(*1) Software shows the following :
STD : "RT ToolBox Robot Total Engineering Support Software" (standard version)

mini : "RT ToolBox Robot Total Engineering Support Software mini"

(*2) The simulation function is compatible only with the standard version(STD).

(*3) MOVEMASTER command is only available for certain types of robot. Please verify that the type of robot that you are using is listed in
the "Command List " of "Separate Volume: Standard Specification" .

(*4)These functions are supported by version E1 or later of this software. However, these functions are only available for certain types of
robot and for certain controller software version. Please refer to "12. Position Repair Support Tool" and "13. Maintenance Forecast" for
details.

(*5) The robot 3D monitor function in the "Movement State" is compatible only with the standard version(STD).
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3.2. Basic Windows operations

The basic mouse operations of Windows, required when a first-time user of Windows is using this software
are explained in this section.

(1) Mouse operations

Selecting a menu
When selecting a menu, move the mouse cursor to the menu characters, and then press the left mouse
button. A list will appear from the selected menu, so while holding down the left mouse button, move the
mouse cursor to the item to be selected, and then release the left button.

[” Program Edit Tool - [Robotprg:BASIC edit mode] | _ O] %]
Fil= W@ Programianagement Tool ‘Window View Help  Simulation = |ﬁ’|ﬂ
Nk 1Eake
- Undo - Position variable | | | 1'
Cut il 1. Press left button at menu.
Line Cut
Line Copy
Paste Chrl+
Find Chrl+F
Replace CulH [ 2. Move mouse to position of item to select while pressing left button.
Jurnp
Partial Transmizzion | Delete | Change |
Dithogonal bype (F]... [ % | |z | & | B |c | L1 | L2 | Flagt [ Flaez |
Jaint type (1] wariable [ 1 E E |4 | U5 | g IE IE |
Copy the selection and put it on the Clipboard [ [HUM | 4

Click
This means to press the left mouse button once. This is used to press buttons, etc.

Double-click
This means to press the left mouse button twice quickly. This is used to select an item from the list.
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4. Starting use

This chapter explains the series of software operations in a tutorial method for first-time users of this software.
Here, a robot program will be created using this software, and the program operation will be confirmed with

simulation. Then, the program will be downloaded to the robot controller and the operation confirmed by
operating the actual robot.

4.1. Starting

(1) Connect the cable with the following procedure.
Connect the personal computer and controller with an RS-232C

cable(RS-MAXY-CBL or RS-AT-RCBL). I ]
Connect the personal computer side to the standard RS-232C connector
(RS-232C serial port). LRl waree
Connect the controller side to the RS-232C connector on the front of the MELFA Yer. E1
controller. e |
(2) Turn the controller power ON.
(3) Start up this software with the following procedure. _‘# Program Edi :
Turn the personal computer power ON. The following Main screen will HECFA

start up automatically. If the screen does not start up, select the Windows -
[Start] button, and then... Monitar

<Version F1 or later> P t
[Programs] -> [MELSOFT Application] -> [RT ToolBox] -> [RT ToolBox]. ﬁT e

<Version E1 >
[Programs] -> [MELFA ENG](or [MELFA mini ENG]) -> [CRn-500 PC spy DeckuplRestore

Support Software]. .
<Version D2 or earlier> Exit |

[Programs] -> [MELFA ENG](or [MELFA mini ENG]) -> [MELFA PC
TOOL].

Fig. 4-1 Main screen
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4.2. Creating a program

Next, try editing an actual program.

(1) Starting the program editing tool
Click on the [Program Edit] button on the Main screen. The program editing tool, as shown below, will start up.

"' personal Compul _ IDIEI L. Program Edit Tool - [Robo.prg:BASIC edit mode] I8 [= E3 I
— File Edit Programianagement Tool Window ‘iew Simulstion Help [T
CRA-500 series D= &|2@ S| 7A] E]o]EEE]

MELFA Ver. E1

__! The editing screen will appear.
o Program Edit >

HELFA

Moanitor
ﬁT Parameter

,‘ Backup/Restore | Add I Delete I Change I
=

Cartesian bype [P va... | X [IE3 [z [a IE |c [ | L2 [Flagt  [Flagz |
Exit |
Joirt type |J] variable [ J1 B [EE [ 4 (B | u5 [ 7 | s |
Press [F1] to show help. MUK 2

Fig. 4-2 Entire screen from Main screen to Program editing screen

(2) Newly creating a program file

To create a new program file, first click on [New] under the [File] menu, or click on the El button.
The following type of editing screen will appear.

I Program Edit Tool - [Robo.prg:BASIC edit mode] M=l 3 I
El\e Edit Programtanagement Tool Window Yiew Simulation Help _|E||5|
D|S|E| &[m|@ 5] 24| Eln]EkE=]

Eommand editing screen j

| Add | Delete | Change I
Cartesian type [P) va... | % [y [z [ & I B [ [Lz [Flagl [ Flagz |
T
seiuee Qluaicble || Position variable editing screen [l 18 |
)
Press [F1] to show help. [ [NUM Y

Fig. 4-3 Editing screen
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(3) Editing the program
Here, a simple program using the three positions P10, P11 and P12 will be created. The program contents will
move the robot in order between the three points. The list is shown below.

Program name: P100

\
( 10 GETM 1 ‘Declare to move mechanism No. 1 robot

20 MOV P10 ‘Move to position P10

30 MOV P11 ‘Move to position P11

40 MOV P12 ‘Move to position P12
\. ,

An example for inputting the first line is shown. The upper side of the editing window is the program command
statement editing screen.
Input as shown below using the keyboard, and then press the Enter key.

IS HTE s |
I| 10 GETM 1

(1stline: "10 GETM 1")

The cursor will move to the next line. To change the contents of the program line, change the contents at the
line, and then always press the Enter key at that line.

wot.pre : BASIC iR
10 GETM 1
i

(Press Enter key)
Input the remaining program in the same manner.

Input line Enter!

|5[I END

(Editing window containing the following program.)
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4.3. Teaching a position

(1) Editing the position variable

Next, edit the values of the position variables P10, P11 and P12 input in the program command statement to
the following values. The values marked with an X in the table are not input here.

tpre -

10 GETM 1

20 MOy F10

a0 MOV P11

40 MOV P12

|5III END

Caution: The following values are for
the RV-20VA type robot.
Position variable nhame X Y Z A B C L1 L 2 Flag1 Flag2
P10 1060 -680 870 X X X X X 6 0
P11 900 300 1800 X X X X X 6 0
P12 933 0 1588 X X X X X 6 0
(Unit:mm)

(2) Add a position variable.

The lower side of the editing screen is the position variable editing screen.

| Add |

Delete

Change I

Cartesian type [F] .. I ® I b | z

I

| B

I

| L1 |2 |Flagl [ Fagz |

List of Cartesian type variables

Jaint type: [J] variable | J1 |92 [E

|14

| 8

| Jg

|7 | Ja |

List of joint type variables i;

Fig. 4-4 Position variable editing screen

Input the position variable P10 value as shown below.

When the [Add] button is clicked on, the Position variable addition screen will appear.
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Position vanable addition

Nare : ||

@ Cartesian Goordinate Add
| Add I | > = Jaint coordinate
Gartesian ype [P]... | # | v |z | & | B WF Cancel |
T
E—
I
o
T
Robat

Additional axis 1 0.000 3 =
Additional axis 2 [0.000 3

[Erent
Fosture : 0 T3 st

P ulti-ratation : ]D i~

N @™ = N = X

Joint type (1) variable | 1 |z [E | 44 |5

Fig. 4-5 Addition screen

Input the variable name "P10" in the [Variable Name] area.

M ame : ||

(Variable name area)

Input each value (X: 1060, Y: -680, Z: 870, Posture; 0, Multi-rotation: 0) in the [X] [Y] [Z] [Posture] and
[Multi-Rotation] areas.

x {1060 [v
i |-580 [v
z |570 [
E —

(Value input area)

In this case, the [Additional axis 1] [Additional axis 2] [A] [B] and [C] values are not defined, so remove the

checks.
A jo ] |
B I':' I—% Remove check

& jo [

(Removing the check)

heck the described details, and click on the [Add] button. The position variables will be registered into the program,
and the P10 position variable will appear in the position variable list as shown below.

| Add | Delete | Change |
Gartesian bpe [F].. | |+ |z | & | e | c | L1 | L2 | Flagi [ Flagz |
i) 10B0.000 -580.000  §70.000  0.000 0.000 0.000 0.000 0.000 0 0

Fig. 4-6 State with P10 in list

Add the remaining two position variables in the same manner.
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4.4. Confirming the operation with simulation

Next, try confirming the operation of the created robot program using simulation. Select [Execute, Stop] —
[Automatic Operation] from the [Simulation] menu.

Slmulatu:n Help

Simulation Yiew |

Execute, Stop Autamatic operation Select
Simple cocle calculation  # Stop

Error Monitar Step un

Direct Execution

Fig. 4-7 Simulation menu

The following type of robot type and hand/workpiece setting screen will appear. In this case, select "RV-6S"
from the model list, and click on the [OK] button.

Model selection dialog
Robat maodel ok I

Tupe : IHV S zenes j
Cancel |
Raobot : IFN-ES

Select the Type and
Robot

—Workpiece and Hand —~
% Max. weight, arm end diop
 Set the weight position,
Hand Workpiece
wweiht [kgl: |u Wweight (kg): |D
Size [mrn): Size [mml: Not used in this case
ID ID
ID ID
ID ID
Center af grawvity [rmm]: Center of gravity [rm):
ID IU
Y |D ¥ |D
£ ID £: IIJ

%
Fig. 4-8 Model and hand/workpiece setting screen

The following type of simulation screen will appear, and simulation of the robot will start. Confirm that the robot
moves as written in the program.
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ol
—Wiewpoint : )
= | 1 j
| a j Try changing the viewpoint.
— 4 >‘ The viewpoint can also be changed by the following
= mouse operations:
Zoom
300 j e Dragging left button
—modeij left and right — Rotation of Z-axis center
Select AUTD up and down — Rotation of X-axis center
TEAEH”—AUTD o Dragging left + right button

left and right — Rotation of Y-axis center
e Dragging right button

up, down, left and right — Move

RV-65 o Dragging left button + [Shift] key

up and down — Enlargement/reduction

Travel bage inf.

—Ruabat Type

Stopping

JOG operation |

Errar Mo, : I teszage : I

Fig. 4-9 Simulation screen

Did the robot move correctly? If it moved correctly, try changing the position variable value and moving the robot.
Refer to the Robot Language Instruction Manual enclosed with the controller for the definitions of the position
variables.

& Caution

When not using the RV-6S type robot, change the program position variable values to match the
model being used. Then check the movement with simulation, and then check the movement with
the actual robot, as explained in the following section.
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4.5. Saving the program

After confirming the robot movement with simulation, save the program in the controller with the following
procedure. Here, the program will be saved in the controller with the name "100".

Click on [Save As->Robot] under the [File] menu, or click on the |Ei button. A screen for designating the

program.
A window for designating program name appears when [Save As -> Robot] is selected.
! Save Az -> Robot x|
Refresh | =P Fiobot #1 Cancel |
N ame [ Size | Date | Time | Protect _~
1 78 020319 13:20:34 Nane
20 1067 020319 132012 Nane
200 Ba20 020318 131126 MNone  —
210 16404 020318 131126 Nane
220 B774 020318 131114 Nane
228 B4S6 020318 11:04:34 Nane
230 413 020318 131112 Nane
250 72 020318 11:04:34 Nane
CT 7434 020319 1317:30 MNone  »
1] | >
Flle : IF‘DBEI

Fig. 4-10 File dialog

=

When button is clicked, a dialog shown on the right appears. Select [ROBOT] and click on the [OK] button.
(Caution: When saving the program in the personal computer, click on the radio button next to "PC".)
Select E
= PL
" ROBOT

Cancel |

Fig. 4-11 Select a target

Input "100" in the [File Name] area, and then click on the [OK] button.
To save the program in a robot controller other than robot controller 1, select the robot controller you want to save
the program to.

! Dpen on Robot

Fiefiesh | Fopot |2 : Fobol #2 =] [ ok | cancdl |
1: Fobot #1

Mame H Fratect !
3 Fobot #3

Fig. 4-12 File name and OK button
A dialog showing the save work progression will appear, and the edited program will be saved in the robot

controller.
Fobot Program 'Wirtte[Rewrite] “ount 11

Fig. 4-13 Screen announcing save
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4.6. Exiting the editing screen

Click on "Close" under the [File] menu, or click on the [x] button on the editing screen. The editing screen will close.
This completes the program editing work.

= Program Edit Tool - [Robot_pra:H

clAcl Edit Programanagement T =18 x|
C Hew Chrl+M 7 e
—  [OpenPC.. Chrl+0 ]

Open Robat..

Sawe Chrl+5

Save fz-» PC.

Save bz -» Robat..

Liebug [online]

Fig. 4-14 "Close" in menu and Exit button
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4.7. Confirming the movement

Try starting the "P100" program with the robot controller's operating panel. Did the program run as anticipated?

Try monitoring the robot movement
When the [Monitoring Tool] button on the Main screen is clicked on, the monitoring tool will start.
Click on [(4) Program Monitor] to start the program monitor.

T 1|
\Monitor Menu| Esit |
Robat: | 1: Rabot #1 =l
— Fobot mavement Maonitar :————— [~ Operation Monitar :

i [115hat run state [&] Operation hours

[2] Stop signal

[3] Error [C] Robot version

I
[B] Production infarmation |
I
I

[4] Program monitor (D] Additional board Infarmation

[5] General-purpose input signal — Servo Monitar :

[E] General-purpose output signal [S] Servo - ABS -

[¥] Special-purpose [0 zignal [T] Servo - SPEED -

[8] Movement state U] Servo - CURREMT -

[9] Input register <CC-Link> %] Serva - LOAD -

[0) Dutput register <CC-Link> ] Servo - POWER -

Fig. 4-15 monitor menu

Look at the program monitor and confirm the robot movement and program.

Program Monitor [1 : Robot #1 [Pick and Place]]
Mopitor - View  Window Help

TSK| T3K| TSK| TSK| TSK|TSK| TSK| TSK TSK
1|12 |3 |4|5]|6 ] 7|8 Edt

ki

=Ty
— Infarmation———— [~ Program
Statuz 30 M1=k1+1
= St
I Waiting bl 1 T sk Slot
techa :Ié — Infarmation———— — Program
| Status: !
]g | ‘Waiting ;g 'EEEYESD
Prg. Mame: 22 17 7T
| 15| Mechs 130 J0VAD 100
Line Max 140 123 | 160 CNT 1
150 DEF FLT 1.P21 P22 F23, 25,1
Foba i} 21 197 DEF PLT 1.P21 P22 P23, 25,1
g% Fig Name: | CMD 204 DEF PLT 2 P31 P32 P33, 25,1
Condiione| START . 211 DEF PLT 3,P41,P42 P43, 25,1
anciians 24 Line Me:|  1p 220 DEF FLT 2. P31 P32 F33. 25,1
Mode:| FEP | = 250 DEF PLT 3,P41,P42 P43, 25,1
- ~ Mt Fiobo i 280 MOV F1
Priciity: 1 I_ HOMOV P2
| =5 Conditions: | START g;g mgﬁ Ei
fode; REP

.. — Monitar
F'nl:unt_l,l:l 1 __

Option | E xit |

Stop | whatch

Ready I I_I I v
Fig. 4-16 Program monitor
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4.8. Exit the operations

Did the robot move correct? Finally, exit this software.

(1) Exit the "RT ToolBox Robot Total Engineering Support Software”

Exit the program editing tool and monitoring tool. Each tool will exit when [Exit] is selected from under the [File]

menu.

(2) Exit window

= Program Edit Tool - [Robot.prg:B

.M Edit  Programbd anagement

_E Hew

— OpenPC..
Open Robat...
LClose

Crl+M
Chil+0

=1

Save
Save Az -» PC..
Save fiz -» Robaot,..

Chil+5

Diebug [onling]

FBrint...

Print Prewview
Print Setup
Page Setup

Chil+F

[{EwEstTiE

Exit

Fig. 4-17 Exiting the application

Exit windows by selecting [Shut Down...] -> [Shut down the computer?] -> [OK] under the [Start] button. Do not
turn the personal computer off until a message indicating that it is okay to turn the personal computer power OFF
appears on the screen. Depending on the personal computer, the power may turn OFF automatically.
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5. Program editing tool

The detailed operation methods of this software are explained for each tool in this chapter.
The methods of operating the program editing tool are explained in this section.

With the program editing tool, the robot program is created, the robot movement is debugged, and simulation (only
for standard version) is carried out.

- Program Edit Tool - [Robo.prg:BASIC edit mode] - |EI|1|
File Edit Yew ProgramManagement Tool Simulation Window Help o =l |
D[c|@| &|%(@| &[2|A| y|o]E=]|
| Add I Delete | Change |
Cartesian tupe [P) variable | % | Y| | Al B[ c L1 L2| FL1 | FLz2 [
Joint type (] varable | | Jz2| J3 ] A4 A5 J&| 47| Ja |
Press [F1] ko show help. l_ LM 5

Fig. 5-1 Program editing tool
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5.1. Setting the screen

The following settings can be customized with the program editing tool.

(1) Font

The font used with the program editing tool can be changed.

(2) Variable display
area setting

The display ratio of the "orthogonal coordinate type variables" and the "joint
coordinate type variables" on the Position Variable Edit screen can be changed.

(3) Syntax check

Whether to check the syntax, and whether to display messages if there are no
syntax errors when saving the program can be set.

The robot programming language can be changed. The language which can be
switched is MELFA-BASIC IV and Movemaster-command. (Ver.B1 or more)

setting

(4) (4) Programming
Language

(5) History

The number of the document used recently displayed on a [File] menu is
changed. (Ver.C2 or more)

[Setting method]

Click on the menu "File" - "Close", and close all of the program edit tool programs.
These settings can be made from the "View" menu.

[". Program Edit Tool - [Robo.prg: #Program Edit Tool

Edit  Programid anagement

C Mew
— QOpenPC..

LClose

e Fatat.

Crl+MN
Crl+00

Fil=  Edit @:'-- amlManagement  Tool Help
Toolb. W\ 3 ann)?
Ol ¥ = 1 (2) Select “View
v Statusbar

Fant...

Save

Save Az -» PC..

5.1.1. Font

The font used with the program

iew Option, ..
Syntax Check...
Language. ..
Histary, .

Fig. 5-2 Setting method

(1) Select “Close”

editing tool can be changed. Click on the menu "View" - "Font".

Faont style: Size:
IF!egular 10 | ak. I
[Fegux I RS |
[talic Cancel
Small Fonts Bold 12
T Symbol J Bold Italic 14
T Syztem 18
Tahoma 24
Terminal LI ;I ;I
i Sample
I AaBhvyZz
Script:
IWestem LI

Fig. 5-3 Set Font
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5.1.2. Variable display area setting

The display ratio of the "Cartesian type variables" and the "joint type variables" on the Position Variable Edit

screen can be changed.

«+Program Edit Tool

O | Dﬁ-ll v Toolbar

v Statusbar

Syntas
Language. ..
Hiskary...

[ ZProgramEditTool e =

File Edit | Yiew ProgramManagement To

Yiew Option, .

Commandz Foszition

L~

Cartesian type [P] Jaint type ]

L_-

ak I Canicel

Fig. 5-4 Proportion of Window

5.1.3. Syntax check setting

Whether to check the syntax, and whether to display messages if there are no syntax errors when saving the

program can be set.

«+ Program Edit Tool Syntax check Setting Ed

File Edit | Yiew ProgramManagement Te

O | D’"l' v Toolbar

v Statusbar

I —

Cipkioy
Language. ..
Hiskary...

— Suntax check

@ Alwaps O Confim ' Mo Chect

— Confirm when there iz no eror.

& Dizplay " Hidden

Cancel

Fig. 5-5 Syntax check setting

When each item is set, the following will occur.

Syntax check

Always When the edited program is saved, the syntax will always be
checked.

Confirm A message box confirming whether to check the syntax will
appear when the edited program is saved.

No Check | The syntax will not be checked when the edited program is

saved.

Confirmation when | Display
there is no error.

If there are no errors in the syntax check, the message "No
syntax errors" will appear.

Hidden

If there are no errors in the syntax check, no message will
appear.
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5.1.4. Program Language
The robot programming language can be changed. The language which can be changed is as follows.
MELFA-BASIC IV
MOVEMASTER command

This change is possible by this software Ver.B1 or more.

However, MOVEMASTER command has the limitation in the robot model which can be used.

Check the "Standard Specifications”, etc., to confirm that the model in use is compatible with the
MOVEMASTER command.

# Program Edit Tool
File Edit | Wjew Programianagement  [RET G TET IRCE] T d afeT)

Dlﬁl' v Toolbar
v Statushar
Font...

View Option, .
Synkax Check...

Restart Program Edit Toal
e e Cancel |

Fig. 5-6 Language selection

" MOVEMASTER COMMAND

' MELFA-BASICY

If the language to be used has been changed in the Language Settings, end program editing once, and then
restart.

[-& Caution

When MOVEMASTER command is used, the simulation function cannot be used.

5.1.5. History
The number of the document used recently displayed on a [File] menu is changed.
Please input the numerical values from 1 to 16.
This is possible by this software Ver.C2 or more.

«+Program Edit Tool

File Edit | Yiews ProgramManagement Toaol Help

leﬁll v Toolbar
v Statusbar

2lal vl

Fant... File history x|
View Option, .
Synkax Check...

Language. .. m
ak. I Cancel

Fig. 5-7 history

tost reccently uzed file lists:

In order to confirm change, end program editing once, and then restart.
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5.2. Editing screen

The methods of displaying and operating the editing screen are explained.

Select [New] under the [File] menu to display the program editing window.

Edit Programkd anagement
el Hew Ctrkeh
en PC...

— Op Cti+0
Open Raobat. ..
Cloze
— - .- I
Fig. 5-8 New
JRI=TEY
Eile Edit Yiew ProgramManagement Tool Simulation  Window Help _|5’|i|
D[s|@| »[w|e| s(2|a] &o)mE-]
Command editing screen
ﬁ Move up or down
| cd 1 DeII I Chatge |
card Position variable editing screen  {] A B] C 0] 2] FL1] Fiz]
Juint type [J] variable | J1 J2| Jz| J4| J5| Jg | J7| Ja|
Press [F1] to show help, I_ LI “

Fig. 5-9 Displaying the program editing window

The upper side is the program command statement editing window, and the lower side is the position variable

editing window.

To change the position of the upper/lower screen division, drag the boundary line with the mouse. This is
handy for enlarging the command editing screen when there are many command statement lines, etc.
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To edit the program on multiple editing windows, select [New Window] under the [Window] menu. This function
is handy for viewing both the head and end of the program when editing a program having many lines.

?z LCazcade
B Iieveticaly
— Amange lcons
Spilt
BASIC Editor

Line Mo. hide mode

v 1 Robotprg:BASIC edit mode

I” Program Edit Tool - C:\NarcProghRP_14H PRG:BASIC edit mode |_ O] x|

File Edit Programianagement Tool ‘Window iew Help  Simulation
D3| $[=e 5|2 x2|alE]w]EE ]

i C:ANarcProghRP_1AH PRG:BASIC edit mode:1 i C:\MarcProg\RP_1AH.PRG:BASIC edit mode:2 !EE

970 MOV F11.-8
980 MOV P11
990 MO FRY
1000 MOY FRE-G

1010 rOY FRY

1020 1F b41=0THEN GOTJ N0
1030 MO F11

G0 DEFFLT 1,FP2 2. P23, 251 1040 MO P11.-8 —
Gn MEF BT 7 &2 £ 7 E1 4 AER R IEST hA1 1] |
Add Delete | Char o \e | Change |
\ \
Orthogonal type (] .| \ L |z [2 Drthogonal bpe [P] ... | * l \ | zZ | A :I
F1 0.000 10.000 0.000 Ry 14 a0 10,000 oo =
P2 -70.000 10.000 0.0

P2 g 00 10.000 0.000
P -60.000 25,000 0.0000] o 1 n ~E nnn nAnn
« 1 b
Joint type 1] variable \2 | J3 | J4 Joint type [J] variable I .J'! \ I J3 I J4

Set M1 at the start of the program Branching condition for M1 at end of program :|

Fress [F1] ta show help. ,_,m v
Fig. 5-10 Multiple editing windows

To close the program editing window, select [Close] under the [File] menu.
g File Programbd anagement

M Chl+h

OpenPC... Chrl+0

=2,

Save Chrl+5
Save Az -» PC..
Save fiz -» Robaot,..

Diebug [onling]

Fig. 5-11 Close
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5.3. Editing mode

The program editing tool's editing mode is explained in this section.

The program editing window's editing modes include the "BASIC Editor" for persons familiar with the BASIC
language editing tool used with the old controller, and the "Line No. hide mode" for persons familiar with
Windows wordprocessing operations.

When the normal program editing window is started up, the "BASIC Editor" is entered. These two editing
modes can be changed freely at any time.

5.3.1. BASIC editing mode
This mode shows the robot program line Nos., and is intended for users familiar with the BASIC language
editing tool used with the old controller. The robot program can be edited at the required line No. The AUTO
function and renumbering function can be used to edit the line No.

i C:\NarcProgh\RP_1AH_PRG:BASIC edit mode

Line No. is manually input

40,0VRD 10

BORT =10

B0 WOWRD 100

FOICNT 1

B0'DEF PLT 1.P21,P22,P23,.2.,5,1
AgnEFE R T 2 B BP0 P 9 R

| Add |

Orthogonal type [F] .. | | |z | &
F1 145000 0000 10,000 0,000

Fig. 5-12 BASIC editing mode screen

5.3.2. Line No. hide mode
This mode does not show the robot program line Nos., and is intended for users familiar with Windows
wordprocessing operations. The program commands can be edited without inputting the line No. The stop
position is shown on the left edge. When the edited program is saved, the line Nos. are automatically assigned.

i C:\NarcProgA\RP_1AH_PRG:Line No. not displayed.

T *LB_10
2 MOV P
S DLv3
F LBl Line No. does not need to be input
o lovRD 10
7 oM1=0
g JOVRD100
g CNT1
1 e e e T i s S A SO
| Add |
Orthogonal bype [F] .. | | |z | &
i 745000 0.000 70000 0.000
o1n 144 OO0 n o a aac noorn

Fig. 5-13 Line No. hide mode

Line No. hide mode cannot be selected Movemaster-Command.
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5.3.3.

Changing the editing modes

The editing mode can be changed as explained below.

—  When [BASIC Editor] is selected from under the [Window] menu, the currently active editing program

window will change to the BASIC editing mode.

label. Note that once the line No. is converted into a label it cannot be returned to a line No.

0 \RBP_1AH PRG:Line No. not dizplayed.

Nl iew  Help  Simulation

Hew windom
LCazcade

Tile Vertically

Arrange lcons
Spilt

| 1 0

Line Mo. hide mode

Change to BASIC

editing mode

When [Line No. hide mode] is selected from under the [Window] menu, the currently active editing
program window will change to the line No. hide mode. When changing from the BASIC editing mode, the
line no. assigned to the program command statement argument will be automatically converted into a

1 *LE_10
2 RO P
fl oLy 3
E o *LB_30
o jovRD 10
7 oM1=0
B JOVRD 100
T

B0 DEF PLT 1.P21,F22.P23, .2.5,1 10

N MEE DL T 2 D1 B39 P27 9 EAq 41 MIFFEILT1TEPM P22 P93 2R 1

| 2dd 1 | Add ]
Drlhngnnal type [P] I by I ' I 7 I A Elrthognnal vpe [P] I * I i I £ I A,
. - N - 10 144 000 Imn (] 0 oo InEninlnl

Fig. 5-14 State of mode conversion
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5.4. Opening a program
The methods for opening and saving a program are explained in this section.

The operations related to opening, closing and saving an editing program are all carried out from the [File]
menu or tool chip (buttons under menu).

= Program Edit Tool - [Robot_prg:B

il Edit  Programbdanagement T

Hew Chrl+H ?
Open PC... Chrl+0 Q
Open Robat...
Cloze

I~ |

Save Chl+5
Save b -» PC..
Save bz -» Robat...

Debug [online]

Fig. 5-15 [File] menu and tool chips

The contents of the program changed with editing are not saved unless "Save" is executed. There is no
particular limit to the number of program files that can be opened.

5.4.1. Opening programs on a PC
To open a program on a PC, select [Open PC] under the [File] menu. It is also possible to open several files
simultaneously by pressing the [Ctrl] key and making selection using the "mouse."

open  HH|
Loak ik |El T acttime j ﬁl

Rh-1500g.pra Rv-4alL.prg

Gird_DLY FRG Rp-3ah.pig
Hyo_DLY.PRG Fp-Sah_1.prg

RC-1000GHWDC.prg =] Fw-2al prg
RH-1000GJD.PRG Rv-da.prg

File name: I"H p-Rah.prg’’ "Hyo.prg" "Gird.prg” Open I
Filez of lype: IHDth program(®.prg) j Cancel |

Fig. 5-16 Opening programs on a PC
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5.4.2. Opening a program on a robot controller

A program in the controller can be opened with the normal open method and with the debug open method.

From Version E1 of this software, when reading the program on the robot controller to the personal
computer, read items (instruction statements, position variables, program external position variables) can be
specified. (However, this function can only be used with Version H1 or later of the robot controller software.)

For more information about read items, see the next section.

Normal open:

Read the program on the robot controller to the personal computer.

A window shown below appears when [Open Robot] is selected.

It is also possible to open several files

simultaneously by pressing the [Ctrl] key and making selection using the "mouse."

1 Open on Hobot

Refrash | Rabot : |1 : Robat #1 [Fick and Place] j

| Protect =

Mame | Size |
109 B19
1 773
2 580
22 200
3 587
443 1267
5 580
A, 1032
PR a3
CMD 3893
GAIB 274
M0 34779
1]

Date | Time

3, 03 2 0
03/06:/02 16:54:36
03/06/02 16:54:36
03/06/02 16:54:36
03/06/03 13:41:44
03/06/02 16:54:36
03/06/02 16:54:36
03/06/02 16:54:36
03/06/02 16:54:36
03/06/03 15:51:58
03/06/03 13:41:44
03/06/02 16:54:36
03/06/02 16:54:36

Fead items

¥ Commands

¥ Position Yariables

[™ Program External Wariables

Maone
Mare
Mare
Mare
Mare
Mare
Mare
Mare
Mare
Mare
Mare
Mare
Mare

B

Ok

Cancel

i

Fig. 5-17 Opening programs on a robot

Updates to the latest information when [Refresh] button is clicked.

Refresh the information on this window when changing a file with teaching box, etc. or when connecting to a

different robot controller.

If multiple robot controllers have been connected, the robot controllers can be switched by manipulating the

combo box labeled “Robot.”
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Debug open :

The contents of the program changed with editing are reflected immediately. The program file contents will
be changed, even when "Save" is not executed. Depending on the opened program, the robot can be directly
operated (step execution, direct execution). Only one program can be opened, and the editing mode is limited

to the BASIC editing mode. To open a program, select [Debug] under the [File] menu.

Befresh | Fobat : I‘I : Robat #1 [Pick and Place] j

M arme | Sizel D ate Time Protect =
1 591 030603 12:52:30 Maone

109 E19  03/06/02 : Maone

11 T3 030602 Maone

2 Ban ! ] MNaone

22 200 03/08/03 13:41:44 Maone

3 REY  03/08/02 16:54:36 Maone

443 1267 03/06/02 16:54:36 Maone

A R8O 03/06/02 16:54:36 Maone

A, 1032 03/06/02 16:54:36 Mome |
LW a3 03/06/09 15:51.58 Maone

CMD 3893 03/06/03 13:41:44 Maone

GalB 274 03/08/02 16:54:36 Maone

101 47 03/06/02 16:54:36 Mone =
1| 3

Read itemns
File : |2 ¥ Commands

¥ Position Y ariables

™ Pragram Esternal Yariables

Cancel

Fig. 5-18 Select debug program
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5.4.3. Read items when opening the program on the robot controller
Read items in the robot program can be set by categorizing them into instructions, position variables and
program external position variables. (The function for specifying read items can be used with Version E1 or later
of this software and Version H1 or later of the robot controller software. The function for specifying write items
can be used with Version E1 or later of this software regardless of the version of the robot controller software.)

The initial values of the read items are as shown in “Fig. 5-19 Read Items”

Fead items
¥ Commands

¥ Position ariables

[~ Program External Variables

Fig. 5-19 Read Items
"Table 5-1 Program External Position Variable Read Operation" shows the operation to read program
external position variables. (For more information about program external position variables, refer to the
separate volume, "Detailed Guide to Functions and Operation.")

Table 5-1 Program External Position Variable Read Operation

Read Item
c Position variable, joint variable Position arrav variable
2 5 TE 52 (P_01,J_02, etc.) joint arra \)//ariable ’
S | £ |§28| (MOVEMASTER command : : Y
2 o [wWas
C v v v Rez.atc_js onIy_ tT)? extern?[! Reads all elements used in
% position variables (p03| lon instruction statements. (*1)
= o r " variables, joint variables) used
s e} in instruction statements.
§ g I ¥ ~ Reads all external position variables (position variables, joint
o > r r o variables, position array variables, joint array variables).
®
% ~ ~ ~ ~
@ T
(2]
S E ~ r ~ Reads all external position variables (position variables, joint
S T r W W variables, position array variables, joint array variables).
€ &
S| > |||~
ks)
S |5
o (o]
O 5 | This function cannot be used.

*1: If only P_100(1) is used in an instruction statement, all of P_100(1) to P_100(10) will be read. However, the number of
effective elements depends on the software version of the robot controller in use.
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5.5. Closing and saving a program

Select the [Save As -> PC] or [Save As -> Robot] of the [File] menu in order to save an edited program.
Then the saving window appears accordingly. Name the file and save it.

To save a program you have edited, select [Save on Personal Computer] or [Save on Robot] from the [File]
menu. When the corresponding screen for the selected save destination opens, save the program by
assigning a file name.

From Version E1 of this software, when saving programs on the  robot controller, write items (instruction
statements, position variables, program external position variables) can be specified.

For more information about write items, see “5.5.4 Write ltems When Saving on the Robot Controller”

_/, Program Edit Tool - [Robo_prg:BASIC edit

i File Edit ProgramManagement Tool wind

B Mew Chrl+H
— Open PC... Chrl+0
[ Open Robat...

Cloze
_|: Save Ctrl+5
B Save dz - PC.

Savedsz -» Fobat...

Debug [onling]

Print... Ctil+P
Fig. 5-20 File menu

5.5.1. Save

To save a program you are editing, select [Save] from the [File] menu, or click EI

In Version E1 or later of this software, write item confirmation (see the figure below) appears. The items
checked here are the same as the read items. In any other versions, instruction statements and position
variables are saved by overwriting without displaying the write item confirmation.

Write items

¥ Commands
¥ Position W arisbles

I~ Program External Y ariables

f Cancel |

Fig. 5-21 Written item
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5.5.2. Save on Personal Computer
To save a program on the personal computer, select [Save on Personal Computer] from the [File] menu.
Save As EEd

Save ine |\l 20030520 = =1

FCC100.p1g
JIS50U.prg
FC.pig
PC2.prg

File name: — [1.prg Save |
Save as ype: IFh:.I:u:.t prograrm(* prg) =l Cancel |
4

Fig. 5-22 Save on Personal computer

5.5.3. Save on Robot

To save a program on the robot controller, select [Save on Robot] from the [File] menu.

i Save Az -> Robot x|
Refrash | Robat : |1 . Robat #1 [Pick and Place] j

Hame | Sizel Date | Time | Frotect &

1 551 03/06/03 12:52:30 Nane

109 £19 03/06/02 16:54:36 Nane

1 773 03/06/02 16:54:36 Nane

2 580 03/06/02 16:54:36 Nane

22 800 03/06/03 13:41:44 Nane

3 587 03/06/02 16:54:36 Nane

443 1267 03/06/02 16:54:36 Nane

5 580 03/06/02 16:54:36 Nane

A 1032 03/06/02 16:54:36 Mone ||

Alw 303 03/06/09 15:51:58 Nane

CHMD 3893 03/06/03 13:41:44 Nane

GAIB 274 03/06/02 16:54:36 Nane

k101 34779 03/06/02 16:54:36 Nane -

1| | »
Wiite tems————————————

File : ¥ Commands
W Position Wariables Cancel
™ Program External Yariables

Fig. 5-23 Save on Robot

The write items when saving on the robot controller can be used in Version E1 or later of this software.

5-46 Closing and saving a program



5. Program editing tool

5.5.4. Write Items When Saving on the Robot Controller
When saving a robot program on the robot controller, write items can be set by categorizing them into
instructions, position variables and program external position variables. (The function for specifying write items
can be used with Version E1 or later of this software.)

The initial values of the write items are the same as the read items when reading a program. When a new
program is created, the initial values are as shown in Figure 5-24, "Write ltems."

"Write items
¥ Commandsz

¥ Position Yariables

[ Program External ariables

Fig. 5-24 Write Items

The following shows the save operation to the robot controller when only instruction statements and position
variables are specified.

<Example> When the following programs will be edited on the robot controller and the

personal
computer:
<< Program on the robot controller >> << Program on the personal computer >>

10 MOV P1 100 MOV P1
20 MOV P2 200 MOV P2
30 MOV P3 300 MOV P5 ‘ <- Change
40 END 400 END
P1=(400.000, 0.000, 100.000,, , 90.000)(4,0) P1=(400.000, 0.000, 100.000, , ,-90.000)(4,0)
P2=(  0.000, 400.000, 150.000,,, 0.000)(4,0) P2=(  0.000, 400.000, 150.000,,, 0.000)(4,0)
P3=(-351.704, -49.369, 22.000, , ,-95.168)(0,0) P3=(-351.704, -49.369, 22.000, , ,-95.168)(0,0)
P4=(276.499,-599.066, 264.966, , , 29.170)(0,0) P5=( 535.786, 295.021, 102.000, , ,148.420)(0,0)

(1) When only instructions are written
Only instruction statements are rewritten. Position variables are not changed.

<< Program on the robot controller >>

100 MOV P1

200 MOV P2 Only instructions are rewritten.
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) Z/jm changed
P3=(-351.700, -49.370, 22.000,,,-95.170)(0,0)

P4=(276.500,-599.070, 264.970,,, 29.170)(0,0)

(2) Only when position variables are written
<< Program on the robot controller >>

10 MOV P1
30 MOV P3
40 END The position variables on the personal
P1=(400.000, 0.000, 100.000,,,-90.000)(4,0) ~ computer are overwritten. However, the
P2=(  0.000, 400.000, 150.000,,, 0.000)(4,0) position variables that do not exit on the
P3=(-351.700, -49.370, 22.000,,,-95.170)(0,0) personal computer but exit on the robot

P4=(276.500,-599.070, 264.970,,, 29.170)(0,0)
iP5=(535.790, 295.020, 102.000,,,148.420)(0,0)

controller are left intact (reference).
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5.5.5. Precaution for saving program in controller

~ & Caution

Precautions for saving program in controller
When writing (saving) the robot program in the controller, first the program having the same name
from the controller is deleted, and then the new program is written in.
With this, if an error occurs or the communication is canceled while transmitting the program from the
personal computer rot the controller, the original program in the controller will be erased.
In this case, the program can be recovered with the following procedures.

[Countermeasure]
* If the program to be transmitted is being edited with the personal computer, remove the cause of

the error, and then save again.

* If the program editing has been exited:
A backup file is created in the folder where the personal computer support software is installed.

If the folder was not changed during installation, it is
Version F1 or later = C:/Program FilessMELSOFT/RT ToolBox E/
Version E1 or earler = C:/Program Files/Melfa/.
The name of this backup file has a Temp added before the name that was to be saved. (Ex.:

TempOOO)
Correct the file name with Explore, etc., and open the file with program editing, and then save

the file.
[Correcting the file name]

TempOQOO
l Delete Temp from TempOOOQO, and add ".prg" as the extension.

OOO.prg

~ & Caution

Precautions when using user defined external variables
When creating a program using user defined external variables, first define the variables in the base

program.
A program using variables that have not been defined in the base program will not be stored in the
robot controller. (This will result in the “undefined variables error” when the program is being written to

the robot controller).

See the Controller INSTRUCTION MANUAL for more information on the base program and user
defined external variables.

\.

—~ & Caution

If the user edits (changes any one portion of) the program x|
within the robot controller and attempts to close the program
without writing to the controller, a message will appear to
confirm if the changes need to be written to the controller (see
the figure on the right).

Select “Yes” if writing the data to the controller. Select
“Cancel” to end the process of closing the program.

However, with version E1 or later, if all of the “Write items” are not [T x|
selected (see the figure on the right) when saving the program to the
controller, the confirmation message mentioned above will always be = ¥ Commands
displayed when closing the program. [V EcstionaisEies

1.r@15ave contents before closing File?

Mo | Cancel |

[ Program External Yariables

Cahicel
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5.6. Editing the program

The methods of editing a program are explained in this section.

5.6.1. Program language
The MELFA-BASIC IV, or MOVEMASTER command language is used. Refer to the controller's language
instruction manual for details on the command grammar and format, etc.

The following example shows the case when the MELFA-BASIC IV language has been selected.

5.6.2. Registering a program command statement
Input the command statement as shown below.

For BASIC editing mode:
Input the command statement after the line No., and input by pressing the ENTER key.

Robotpre IBASIC
I‘ 10 GETM 1

Fig. 5-25 For BASIC editing mode

Input line return!

For line No. hide mode:
Input only the command statement, and input by pressing the ENTER key.

Al Input line return!
I1 GETM 1 put line return!

Fig. 5-26 For line No. hide mode

r-& Caution 1

If the ENTER key is not pressed to input the command statement, it will not be recognized as a
robot program.

[t ]

All characters except comment text and character string data (enclosed by ") are automatically

converted into uppercase characters
. J
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5.6.3. Deleting a program line

Use the following procedure to delete a designated line No. line from the program.
For BASIC editing mode: Describe only the line No., and then press the ENTER key.

¥ Fobot pre s BASIC

‘ 20 MOV Pl

Fig. 5-27 Deleting a program line

For line No. hide mode: Delete the command statement by pressing the Backspace key or Delete key.

5.6.4. Describing a comment statement

To write a comment statement, input " * " at the head of the command statement, and then input the
comment character string. (A comment can be input after the command statement.)

. et Fobot Mo, 1
Inout th t after ™ 30 kO PO
nput the comment after 40 MOY P02

Fnom s 1 A comment can be input after a command statement

Fig. 5-28 Example of inputting a comment statement

5.6.5. Inputting a position variable (Only for BASIC editing mode)
By inputting a position variable definition following the robot program grammar as shown below, the P type
and J type position variable can be input.

(When using the line No. hide mode, input from the position variable editing window.)
U AL Tl T

F1 = (130.0, 0.0, 130.00(6,0)

The input position variable will appear in
the list on the position variable editing
screen. | #dd | Del
Gartesian ype Pl .. | X [+ = | & | B
[&Fﬁ 330000 0.000 130000 =

Fig. 5-29 Inputting a position variable
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5.7. Editing the position data

The methods of editing the position variables are explained in this section.

The position data is edited on the position data editing screen. The list on the top is for the orthogonal
coordinate type variables, and the list on the bottom is for the joint coordinate type variables.
The method to display array variables differs between Version D2 or earlier and Version E1 or later of this

software.

< Version E1 or later >

The elements of array variables are expanded and then displayed.
| Add I Delete | Change |
Cartesian type [F) variable | 5| v | | A E | C| L1 | L2 «
F £33.950 0.000 342600 14 ] ] 0.000—
P100[ 1) 70,000 0000 1477.000 Orthogonal coordinate type variables |g.onp
F100[ 2] 409850  BOBEH0  B48.430 1307000 B9 390 125970 .00 Q.00 >
4| 3
Joint type [J] variable | J1 | Jz | J3] J4 J5 | Jg | J7 | Jg
J 11295200 223870 BE3110 18 . . . 0.000
102 108230 532310 1394510 g‘lo'”t coordinate type variables ]u.nnn
Fig. 5-30 Position variable editing screen (E1 or later)
< Version D2 or earlier >
Only the name of the array variable is displayed.
| Add I Delete | Change |

Cartesian tupe [P] eariable | % | ¥ | zZ | A | E| C| L1 | L2 -

P B33.950 noon  FI42en 14 . . 0.000=

= M0 Array Orthogonal coordinate type variables -

1| T *

Joint type [J] variable | J1 | Jz | Jz J4 | J5 | Jg | J7 | Jg |

J 1123520 0 223870 E53.110 18 ] ] ] 0.000

102 108.230 532310 1394.510 Joint coordinate type variables ]n.nun

Fig. 5-31 Position variable editing screen (Version D2 or earlier)
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5.7.1. Editing the position variable

(1) Adding a position variable
Click on the "Add" button. The following position variable addition dialog will appear. Select the orthogonal
coordinate type or joint coordinate type. The element value with a checked box is defined. Input each element
value and position variable name, and then click on the [OK] button.

Position variable addition [ x|
Select coordinate type Mame : |p92

\ & Orthogonal coordinates

" Jaint coordinate

Input position variable name

Canicel |

If the coordinate does not have a
check, the robot’s current position
will not change.

T

" , L [Hobat Reads the current position of the
Additional axiz 1 0.000
| 'I robot.
Additional axis 2 [0.000

L [Edrrent:
FPosture 0 prstanlEEd

builti-rotation : ]D

Input each element

\ <

\

[T = = I - N I S

SR B B IR R

<

<

\

Fig. 5-32 Position variable addition dialog

& Caution

The unit of the element being used differs according to the robot being used. Refer to the
instruction manual of the respective robot.

5-52 Editing the position data



5. Program editing tool

(2) Changing the position variable
Select a variable from the position variable list and click on the "Change" button, or double-click on the
position variable to be changed. The following dialog for changing the position variable will appear. The
element value with a checked box is defined. Input each value and then press the [Update] button to change

the value.
o [ If the coordinate’does not havle. a
- check, the robot’s current position
[ x o [ oK will not change.
i [pooa M —
z ETT L
Input each value. A T
— g : O — L
< C [po |7
Addional a1 [0 r kbl il Reads the current position of the robot.
addional avis 2 [0000 [T [ 7
Posture IE— ¥ LCurert j
\ Fulti-rotation : IU—E el By

Fig. 5-33 Position variable addition dialog

& Caution

The unit of the element being used differs according to the robot being used. Refer to the
instruction manual of the respective robot.)

(3) Deleting a position variable
Select a variable from the position variable list, and click on the [Delete] button. The selected position
variable will be deleted.
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5.7.2. Editing a position variable array
The methods to display, add, change and delete position array variables differ between Version D2 or
earlier and Version E1 or later of this software.

(1) Adding position array variables

< Version E1 or later >
Add position array variables and specify an array name and element number for each variable name.
Position array variables that have been added and registered are expanded and then displayed in a list.

When writing to the robot controller, always describe a DIM declaration in an instruction statement. If there is
no DIM declaration, an error will occur when writing to the robot controller.

An array declaration is required.

When describing in an instruction statement, array elements will not be
automatically added to a position variable area. Add each of the array
elements you will be using.

Position Yariable change

Array variables are expanded

Name: [F1000 5 oK | and then displayed

s [NEEER v Carcel | ﬁ
532310 v
v e Cartesian type [P] vari.:‘/ b | hs |
z [1334500 Ml e bt P £93.950 0.000
|— : F100[ 1) 70.000 0.000
b b |1 : Robat #1 lF"C:I' F100[ 2) 409.850 506850
B |35.ssu i F100[ 3) 108.230 532310
e o Mecha Ma. : |1 v[ F100[ 4) 1129520 -223.870
L S v P00 &1 108.230 532310

Additional axis 1 ID.EIEIEI v Current
position load
Additional axiz 2 ID.DDD vl

FLGT: [6 v Editllm
FLG2: |0 W Editl

Fig. 5-34 Registering position array variables (Version E1 or later)

< Version D2 or earlier >
To add a position variable array variable, input a DIM command statement that defines the position variable
array variable in the command editing window. The name and No. of array elements of the input position array
variable will appear in the position variable list.

The array variable will be added.

Orthogaonal t_l,lpej/,/rX | i | £

10'FRobotMNo.l B gl SR - — - <~ 938006 - 0808 — -, 130.000
11 DIM PDATA(E)

e = o e N | A | | N e e

Input with enter.

Fig. 5-35 Inputting by editing the command, and adding to the list
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(2) Changing the position array variable

< Version E1 or later >
Select an array variable from the position variable list and click the [Change] button, or double-click the
position array variable you want to change. The position variable change screen appears.

| Add I Delete I Change I
Cartesian type [F) variable_| = ¥ z| A B & L1 L2 FL1 FL, ~|
120000 210000 730000 9000 0,000 0.000 0,000 0,000 LB F |

420.000 [.000 [.000 0.oo0 oo 0ono oo 000

Narne : |PDATA[ 1] oK. |
420.000 i1

Cancel |
[oo00 icd

¥
z |n.nnu v
&

Fiobat :
[o.000 gt
I‘I : Robot f#1 'l
B |n.nuu v

8 I Mecha No. : I‘I 'l

Additional axis 1 ID_DDD I~ CurreTt |::josition |
0

Additional asis 2 [0.000 v

Fat:fo @ Edt ||L,B,F
Flee: o _Edt |

Fig. 5-36 Changing the position array variable (Version E1 or later)

< Version D2 or earlier >
Select the array variable from the position variable list and click on the "Change" button, or double-click on
the position array variable to be changed. The following dialog for changing the position variable array will
appear.

1. Select array variable with mouse.

| I Dielete | Change |

Gartesian e/« = [ = [ 4 | B [t [ L1 | Lz ~ | FlagZ
=] Z~ 530,000 _ _0.000 130000 x " % % K —

Ao mmmmmm oo 2. Click on “Change "button”.

o
=}
b=
pat}
-
=
I
2

Position ¥ariable amray edit E

Array Position Variable name  Array elements

Wariable.. [ D.] Type | [ Element [ Get. [ % [ |z (& IE | [IE]
FDATA [3] F PDATA[] Mot 0000 0000 0000 0000 0000  0O00  OOC
PDATA[Z] Mot 0000 0000 0000 0000 0000 0000 000
PDATA[Z Mot 0000 0000 0000 0000 0000 0000 000
PDATAM4] Mo 0000 0000 0000 0000 0000 0000 000
PDATAE] Mot 0000 0000 0000 0000 0000 0000 000
PDATAE] Mo 0000 0000 0000 0000 0000 0000 000

FDATA[7) Mol 0000 0000 0000 0000 0000 0000 000
3. Select array name to change. PDATA[E]  Met. 0000 0000 0000 0000 0000 0000 0O

X

4. Select element, and click on “Change value” button.

Walue
change
4 | i

Fig. 5-37 Changing the position variable array element

Exit

Select the position variable to be edited from the list on the left, and then select the element to be changed
from the array element list on the right. Then, click on the "Change value" button, or double-click on the
position array variable to be changed. A position variable change dialog will appear in the same manner as for
the normal position variable.
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(3) Deleting a position array variable

To delete position array variables, delete the "DIM" declaration in an instruction statement.
Even if position variables have been deleted in this software, when a program in which a "DIM" declaration
is described is written into the robot controller, these array position variables will remain as component 0.

< Version E1 or later >
Select the array variable from the position variable list, and click on the "Delete" button. Only element of

selected array variable will be deleted.

x| i | | A B[ c| L1] Lz]

E33.950 0000 734.260  -146.640 45770 137420 0.000 0.000

Cartesian type [P] variable |
0.000 0.000 0.000 0.000

PO
F10ap 1] 70.000 0000 1477.000 0.000
P10ap 2 409.850  B0OB.ES0 E42.430 E5.390 128570 0.000 0.000
P00 3] - 0 1394510 230 73510 0.000 0.000
-11. U 0 E55.110 U 11,200 0000 0000
108.230 532310 1394.510 35.890 73510 0.000 0.000
| i

P00 5)
1]

Fig. 5-38 Deleting a position array variable (Version E1 or later)

< Version D2 or earlier >
Select the array variable from the position variable list, and click on the "Delete" button. All elements of the

selected array variable will be deleted.

Select array variable, and click on [Delete] button.

— ~——
Add | Delete |
Orthogonal type [F) ... | % | |z | & [IlE = |
Pl 930000 _ _0.000_ 130000 o« p
PDATAE B _ Ansy |

Fig. 5-39 Deleting a position array variable(Versin D2 or earlier)
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(4) Copying and pasting the position array variables

If a variable is selected from the position variable list and right-clicked with the mouse, the menu is displayed.
If "Copy" is selected from the menu, the contents of the variable are copied into the clipboard. If the mouse is
right-clicked and "Paste" is selected on the desired position edit screen, the variable can be pasted on another

edit screen.

Cartesian type [F] va... | *

| B

1004.410

0100
0100

Jaint type [J] variable | J1 | J2 | Jz

Jo 0,000 0,000 0,000

Joz 0,000 0,000 0,000

Jo3 0.000 0.000 0.000

Jod 0,000 0,000 0,000

Cartesian type [P] va... | = | Y | £ | A | ]
Add
Delete
Change

Joirt type [J] variable | J1 | J4 | u5

Fig. 5-40 Copying and pasting the position array variables

If the same variable name is found, the overwrite confirmation dialog is displayed. Select whether to

overwrite or copy after changing the name.

Pozition variable Pazte

FO1 The designated name variable already exists.

Créer Yyrite | Skip

Wirite All

Cancel

Fig. 5-41 Confirming of Position variable paste

— & Caution

Version E1 or later of this software.

< Version E1 or later >

no DIM declaration when writing to the robot controller.

< Version D2 or earlier >

the array position variable is overwritten.

The confirmation to overwrite position array variables is also performed.

The operation when copying position array variables differs between Version D2 or earlier and

Position array variables can be copied for each element. They can be copied even if the definition
(DIM instruction) of position array variables has not been described, but an error will occur if there is

The array variables can be copied, however, it is necessary to define the array variables of the
position variables by the DIM command on the command edit window in advance.
Please note that this software does not display the message of the overwrite confirmation when
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5.8. Editing auxiliary functions

The editing auxiliary functions, helpful for editing commands, are explained in this section.

The editing auxiliary functions such as copy, cut, insert, search, replace and jump can be used from the
[Edit] menu and [Tool] menu.

Edit ProgramManagement Tool Wi AR indow  Wiew Help Sim
Undo ChilZ 0 ALTO Munber
Undo - Fasition variable i Benumber L
Cut Chibes? g iJnta:-t Check,
Line Cut i _.ED H .
[Wirect EResution
Copy Ctrl+C
. LCommand template
Line Copy . ) .
Position variable batch edit »
Paste Chrl+ " .
Puosition variable template
Eind Ctril+F
Find in Files
Beplace Chi+H
Jump

Partial Tranzmizsion

Fig. 5-42 Edit and Tool menus

5.8.1. Copy

The character string selected with the mouse is copied. When a range over several lines is selected with the
BASIC editing mode, line copy will be executed.

To copy, select [Copy] under the [Edit] menu.

By using the paste function described later, the copied character string can be pasted into another section of
the program.

1. Select character string with mouse. 2. Select “Copy”.

\

*rogram Edit Tool - [C:\Program Files\MELFA ENGY)
File | Edit ProgramManagement Tool Window  Vie

ulation |

Unda Chil+Z Ig] /f{
= ¥
Unda - Pozition variable J"Tg | ‘l
\ Cut Chrl

30V =L Line Cut

uo [

58 0u Line Copy

gg :_Irlg Paszte Chrl+

88 DL Find Chrl+F

33;3'-' Find in Files

118 p Jﬂeplace Chi+H

1za =P L

120 0 Partial Transmizsion

148 HUS P18

15A HNPFH 1

o 1
Fig. 5-43 Copy
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5.8.2. Line copy (Only BASIC editing mode)
The lines containing the selected range are copied.
To carry out line copy, select [Line Copy] under the [Edit] menu.
By using the paste function described later, the copied character string can be pasted into another section of
the program.

[ Program Edit Tool - [C:A\Program Files\MELFA ENGA1.p

Eile Edit ProgramManagement Tool Window Wiew  Sim
Dliﬂ- Unda Chil+Z | Bl *El5E

Undo - Position wariable

18 DE
28 M Cut Chrl+<
30 =L Line Cut 1. When “Line Copy” is designated.

LCopy Chrl+C 7 _—
Paste Chil+y

Ctrl+F

Ctrl+H

2. All Lines are copied.

Fig. 5-44. State of line copy

5.8.3. Cut

The character string selected with the mouse is cut. When a range over several lines is selected with the
BASIC editing mode, line cut will be executed.

To cut, select [Cut] under the [Edit] menu.

By using the paste function described later, the cut character string can be pasted into another section of the
program.

1. Select character string with mouse.

/ 2. Designate “Cut”.

Edit Tool - [C-A\Program I Piogram Edit Tool - [C:
Ait ProgramiManagement  Tool ;= File | Edit Programidana
Undo - _ Chl+Z D|@|E| $||E|
Idtdo - Posgition wariable
18 DEF PLT 1,P2,P3
28 M1=1
Line Cut 30 *L00P_
48 [ Copy Cirl+LC 48 P1,-58 !
50 0U | ine Copy To 00RD 5@
68 Hu I_:' ; Chibey A0 HIIT PA
I
78 HE Paste i
80 DL Find ChkF
:‘gn']'-' Find in Files
118 Beplace Chi+H
120 0 LU i g i
439 0 Patial Transmission 3 The designated character sting is cut.
148 HUS P18
1%H HOPFH 1
I

Fig. 5-45 Cut
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5.8.4. Line cut (Only BASIC editing mode)
The lines containing the selected range are cut.
To carry out line cut, select [Line Cut] under the [Edit] menu.
By using the paste function described later, the cut character string can be pasted into another section of the
program.

\J. Select character string with mouse.
4 [C:A\Program FilesA\MELFA E| I Program Edit Tool - [C:\Prog
Programbd ang - File  Edit [ Praaramtd anagemer
Unda 2. When “Line Cut” is designated. 0 | D«l nl ) || El =)
Idtdo - Paozition variabl? —

Cut

18 DEF PLT 1,P2,P3.P4,
28 M1=1

38 =L0OP
Copy

80 DLY 0.5
Line Copy 90 OURD 160
Paste Cly/ 198 s .-50

118 P18=(PLT 1,M1)

88 DL Find Cli+F 120 HOU P18,-50
339“; Find in Files 138 OURD 58
118 P Replace Ctrl+H

120 M 24P o
120 0 Partial Transmizsion
148 HUS P18

150 HNPFH 1

3. The designated lines are cut.

Fig. 5-46 Line Cut

5.8.5. Paste

The character string or line that has been copied or cut is pasted into the selected range. When line paste is
carried out, the line Nos. are automatically reassigned so that the lines fit into the paste range. (Only in BASIC
editing mode)

To carry out paste, select [Paste] under the [Edit] menu.

| 1. Select paste range.

ool - [C:\Program Files\MELR Insert

ogrampdanagement  Tool  Window,
dramEanag — e — Ingertion start lne Mo, |202

do Chil+2 ig ‘il

Ando - Position wariable — > Line pitch : |2

Cut Crl+x, Cancel |

Line Cut . .

LCopy Ctil+C

Line Copy

Find Ctrl+F

Find in Files L’ Program Edit Tool - [C:\Pro

ﬂeplace Cirl+H Eile  Edit | Programfdanagems
D|=|E| &[=|@| &

168 DLY 8.5

178 OURD 168

188 MUS ,-58

198 M1=M1+1

208 IF M1<=15 THEH =L
282 MOV P1,-58

204 ODURD 58

206 MUS P1

288 HCLOSE 1

218 EHD

2. When “Paste” is designated.

Fig. 5-47 Paste dialog and state of pasting
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5.8.6. Search

The designated character string is searched for. The search range can also be designated.
Select [Search] under the [Edit] menu to display the Search screen.

Find'what | =l

[-Dptinn

|

iiu Mach caze " Up = Diown
Find niest I Ligt Dizplay Cancel

Fig. 5-48 Search dialog

[Search Next] : Each time this button is clicked on, the next character string will be searched for.
[List display] : The results of searching the designated range will appear in the list.

If the list display is clicked, the window is enlarged automatically. By double-clicking the search result, or
clicking [Jump] after selecting, the list moves to the corresponding command line.

Find'what  |MDV =]

Goto Top |

[ Mach case T Up f* Down

Find nest | Cancel |

Contents of existing line for search character st... | Line g«
100y PO 1
20 0% PO2 2
0 MOy PO 3
A0 w0y PO 4

7

a8

= Option

70 0% POG
80 MOy PO

« I _'rl_I
Jump I Ligt cloze |

Fig. 5-49 Search result list display
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5.8.7. Find In Files

The specified character string is searched from files. (This function corresponds after a version €C2.)
To display the [Find In Files] screen, select [Find In Files] from the [Edit] menu.
The same screen can also be displayed by clicking the [Find In Files] button in Program Manager.

The targets of searching from robot controller are only the robot programs.
And the searching from robot controller takes time for a while, because of communicating with it.

iy Find In Filez

Find what: I j Find |
File lypes: IF!Dth Frogram [*.prg) j E xit |

I folder: @ PE [CA\PROGRAM FILES\MELFA ¥|  Browse |
" Robot [2: Robot #2 <
™ Look in subfolders
[ Match case
¥ Mewver find Line Mo.

Fig. 5-50 Find In Files dialog
[Never find Line No.] : Checking this does not search line numbers from robot programs at all.

When a search is started, a window displaying search results appears. The result is displayed as follows.

C: :/Program FiIes/MELS(/)FT/RT ToolBox E/1 .pr 40 MOV P1,-50

File name Line number from the top Contents

+ Result "MOV*"

Look in Stop |

C:hWProgram FileshMELFA EMNGS2 pral1]: 10 MO P .-50
C:A\Program FileshhWELFA ENGST prald]: 40 MOW P -50
C:hProgram FileshMELFA EMNGST . pral12]: 120 MO P10.-50

Qpen with Progrann Edit | Save aresult | Exit I

Fig. 5-51 Search result list display

[Stop] : Aborts the search.

[Open with Program Edit] : Opens the program displayed on the line, which has been selected from the
search result list, using the Program Edit tool.
Any of the displayed programs can also be opened using the Program Edit
tool by double-clicking the desired line.

[Save a result] . Saves the search result list in a file.

Once the search is completed, the [Open with Program Edit] button and the [Save a result] button can be
performed.
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5.8.8. Replace

The designated character string is replaced. The replacement range can also be designated.
Select [Replace] under the [Edit] menu to display the Replace screen.

Replace

Find what : ; _:j
Feplace with : ; _:'_j

' [" Match case

Fird Mext l Beplace I HeplaceﬂllSetting...i Eanceli

Fig. 5-52 Replacement dialog

[Search Next] : Each time this button is clicked on, the next replacement target character string will be

searched for.
[Replace Next] : Each time this button is clicked on, the next replacement target character string will be

replaced.
[Replace All Setting] : If this button is clicked, the items for designating the range are displayed in order to replace

all of the designated character string.

[Replace All Setting] can be used to replace the designated character string by designating the replacement

range.
Replace
Findwhat:  [MOV =l
Feplace with : iMVS _:_i
ir"DptiDn Goto Top i
I Match case
Feplace Al Setting... i Cancel i

- Replace range

v Desgighate range

. Start Line Mo. 31 oo End Line Mo, |200
Replace All Egcecute I

Fig. 5-53 Replace All

. & Caution

Cautions for replacement work
- Do not change numeric values in PC support software prior to version C1.

Do not change numeric values in PC support software prior to version C1.
If numbers are replaced, the line Nos. will also be replaced, and the program contents will change.
(For example, if 40 is replaced with 30, the same command as line No. 40 will be overwritten on line

No. 30.)
If numbers are inadvertently replaced, carry out [Undo] under the [Edit] menu before carrying out any

other operation.
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5.8.9. Jump

The program jumps to the designated label, line No. (BASIC editing No.) or step position (line No. hide
mode). To carry out jumping, select [Jump] under the [Edit] menu.

Jump

Designate fine No. or label ta jump Designate line No. or step position label.

t. 7

I —

(] I Cancel |

Fig. 5-54 Jump

5.8.10. Partial Transmission
The selected program line is written into the robot controller.
This is convenient to reflect the contents of modification in which only a portion of the program was modified
in the robot controller. However, exercise caution since only the selected portion will be written.
After selecting the line to be written into the robot controller, select [Partial Transmission] in the [Edit] menu.
[ Program Edit Tool - [C:\Program FilesAMELFA E
;=] Eile 'E FrogramManagement Tool Window Wie

Undo Chil+Z ¥
Unda - Pozition wariable & J“_Tj g
Cut Clrl+
Line Cut
Capy Chl+C
Lire Copy

70 HC Paszte Chrl+y

88 DL Find Chil+F

20 0U" Fing n Files

:?g E Jﬁeplace Chrl+H

120 H g

128 Partial Tran: k

148 HUS P18

15A HNPFH 1

Fig'. 5-55 Partical transmiss'ion
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5.8.11. Automatic numbering (Only BASIC editing mode)

This function automatically displays the next line No. each time the Enter key is pressed. The start line No.
and line pitch can be designated with the setting dialog.

The setting dialog will appear when [AUTO Number] is selected under the [Tool] menu.

AUTOD number |
" Cancel Auto number Input Start Line No.and Line pitch.
% Set Auto number
Start line Ma. ; I'ID
Line pitch : |'| 0
Cancel |
[ Program Edit Tool - [R L Program Edit Tool - [Ro
Fil= Edit Programpdan File Edit Programidana
O|E| #]5|@ ==

10 GETHM 1 " = =
o0 M2 = 90 When Enter is returned, the line 123 SEI'\SJ

a0z =25 ||NO- will appear automatically. 0 M < 35

domo=7 I > 40 b0 = 7
| 11|

Fig. 5-56 State of setting dialog and editing screen
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5.8.12. Assigning line Nos.

The line Nos. can be assigned in a batch within a designated range. The start/end line No. , new start line
No. and line pitch can be designated with the setting dialog.

Renumbering is possible by displaying the renumber setting dialog with [Renumber] under the [Tool] menu.

x|
rhange————— Click on OK to start renumbering.
Set range to renumber. L _ o

S
\< Start line Mo, :

I'I 0 Cancel |

End line No. :

|1 040

— Mew line Mo, condilions—|

NEWIW: % Set start No. and pitch.
10

Mew pitch :
o

File Edt Programtdanagement Tool File Edit Prograntanagerment  Toal

Dlﬁlnl % ||E| The line Nos. are assigned. |Er"|ﬂ| 3"3||E| §| ? W
10 kA P1 10 kO P1
20 0Ly 3 20 0L 3
30*LE_30 |::> 30*LE_30
G0 DEF PLT 2.P31.P32.P33, 251 40 DEF PLT 2P31.P32.P33, 251
90 DEF PLT 3.P41.P42 P43, 251 S0 DEF PLT 3.P41.P42.P43, 2.5.1
100 kO P 60 kO P1
110 bAOY P2 70 kO P2
120 bYW P3 o0 koY P13
173 kAW B3 GO kA P2

I I
Fig. 5-57 State of setting dialog and renumbering operation results
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5.8.13. Command template
The MELFA BASIC IV language command list is displayed. When a command in the list is selected and the
[Insert] button is clicked on, or when the command is double-clicked on, the command can be inserted into the
program command editing screen. Displays per command type and searching of commands with character
strings are possible.
Display the command template screen by selecting [Command template] under the [Tool] menu.

|Select type of command to display
ALL |+| Findwhat |
Position & movement d \\AI\
Program ; -
Hard e robaot's acceleration and deceler_l Search for command
Command list 140 he enable/dizable status of the int:
Robat Slat he baze conversion data.
Others e designated program. (Program ca
CLOSE Cloges the dezsignated file.
CLR Clears the output gignals, local variables in prog
CMP Cancels the robot's soft state.
Insert command into ed|t|ng screen ChMP Designates which axis to softly move the robot
CMPG Designates the robot's softness. -
ThT Cimvmimin mbmn ek im e e sk smanbea] e eb
Y L|_I
Template ingert |

Fig. 5-58 Image of command template

5.8.14. Position variable template
Position variables used frequently regardless of the program can be stocked. When a position variable in
the list is selected and the [Insert] button is clicked on, or when the variable is double-clicked on, the position
variable on the template can be additionally inserted into the program being edited.
Display the position variable template screen by selecting [Position variable template] under the [Tool]

menu.
Position wariable template E3
Add Delets I Change I Insert inta

Orthogonal type (P ... | S | N | Z (e

PO 175000 0.000 33

PHULL 0.000 0.000 0.00
List of orthogonal coordinate m% Eg?ggg gggg }gg‘ = - —
type variables. Fuan S0 0000 1o Selected position variable is inserted

onto program editing screen.

4] | E

Jait type [1] variable | J1 | gz [IRE
List of joint coordinate type
variables.

1| | 3

Fig. 5-59 Position variable template

The position variables registered on the position variable template are saved even after the program editing
tool is exit.
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5.8.15. Position variable batch change
The position variables in the program being edited can be changed as a batch, or the values can be added
as a batch. For example, 100 can be added to the X elements of P1, P2, P3 and P4 as shown below.
Display the batch change screen by selecting [Position variable batch edit] under the [Tool] menu.

Pogition variable batch conversion Select the compensation method
from add or change.

Select position variable to be compensated.

Wariable to
compensate |
Al —#Add -~ Chng.
(N i B |1D|:|
N L
2 I u |I:|
Register variable to be compensated. & Al SRS |D
/ A
— c| I ||:|
Delete variable to be compensated. 511 ||:|
Elm (P E
Execute batch compensation.
\LTI Cancel |

Fig. 5-60 Image of position variable template

5.8.16. Program conversion

The Robot Programming supporter for E/EN/M1 and M2 series (hereafter "old PC support S/W") and the
support softwares for the new personal computer (hereafter "new S/W") differ in the configuration of position
data. Therefore, the program prepared by using the old PC support S/W cannot be used as it is in the new
S/W.

The program conversion converts the position data as well as the instructions (DJ, MP, and PD instructions
of the Move Master command) related to the position data so that the robot programs created and saved by
the old PC support S/W can be used with this new S/W.
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5.9. Syntax check

This function checks whether the edited robot program is grammatically correct. Use this before writing the
program into the controller. If there is any error in the grammar, the error section and the details of the error will

be displayed.
To use the grammar check, select [Grammar Check] under the [Tool] menu.
Syntax check results E
Contents of line with eror | Line p... | Ermor contents
100 pMOVE F1 10 A ermor waz found in command statement 5.
210 DELAY 01 il A ermor waz found in command statement 5.
220 pMOv EPI 22 A ermor waz found in command statement 5.

Select and jump to error section in list |

1| |

=

Fig. 5-61 Display of grammar check results

Syntax check 5-69



5. Program editing tool

5.10. Debugging a program

The program can be directly debugged while editing the program and moving the robot. It is also possible to
confirm which line of the program is being executed while the robot is moving. Either step execution or direct
execution can be used.

5.10.1. Open the program
To debug the program, select [Debug] under the [File] menu, and open the program.
The editing screen for the program opened with will appear.

File Edit Programi anagement
Mew Chrl+r
Open PC... Chrl+0
Open Fobat....

Cloze

Save Chrl+5
Save Az -» PC.
Save Az -» Robat...

Start from here.

Debug editing screen appears.

I Program Edit Tool - [2:Debug mode [Written into controller at line return_]]
File Edit Programtanagement Tool Window Yiew Simulation  Help - |ﬂ|5|

D||E] & B & 2]A] 8o

He DEF PLT 1,P2,P3,P4,P5,3,5,2
28 H1=1

38 =LOOP

48 HOU P1,-5@

58 OURD 58

68 HUS P1

78 HCLOSE 1

88 DLY 8.5

98 OURD 108

100 HYUS ,-58 —
118 P10=(PLT 1,H1)

128 HOU P18,-58

138 OURD 58

148 HUS P18

15A HNPFH 1 LI

5E

59| =s|

|»

| Add I Celete I Change I

Cartesian bype [P] va... | 2| v | Z| Al B | c| L1 | 2| Flagl|  Flagz| =
P 0.000 0.000 0.000 0.000 0,000 0.000 0.000 0.000 x %
P10 0.000 0.000 0.000 0.000 0,000 0.000 0.000 0.000 x %
] 0.000 0.000 0.000 0.000 0,000 0.000 0.000 0.000 x %

E H

P3 0.0o0 0.0o0 0.000 0.000 0000 000 0.0o0 0.000

=P [ atalal [aRatalal [aRatainl [aRainia] [a R inin] A O [aRatalal [aRatatal

Joint type [1] variable | J1 | 32| Ja| J4 | J5 | JE | J7 | Ja|

Press [F1] to show help. [ [MOmM v
Fig. 5-62 Debugging a program
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5.10.2. Step execution

The program opened with debug can be confirmed by moving one line at a time.
The following dialog will appear when [Step Execution] is selected from the [Tool] menu.

Operation state display.
ISlopping =1

State :

I\~|-.. Step feed I

One line feed.

Trace return.

— Step return
L_——— [Continuoug execution
Continuous execution. |/

_—

Stop

Fobat will move when button
iz clicked.

Stop.

Start Line
I1 Set I

Fig. 5-63 Step execution

Designate execution start line.

[Step feed]
[Continuous execution]
[Set]

: The program is executed one step at a time.
: The robot program is continuously executed.
: Set the program execution start line No.

& Caution

When step execution is carried out, the robot may move at the max. speed, so take special care
to safety. Never enter the work area when carrying out step execution.

The line currently being executed is highlighted on the editing screen.

{” Program Edit Tool - [2: 13l x|
File Edit Programianagement Tool Window View Simulation  Help =] x|
MEENREEER AN EEFEE
10 DEF PLT 1,P2,P3,Ph,P Rl B N
208 M=1
30 *L0OP . [openg
HOU P1,-58 State : PRINg
Step feed
Step retumn
Continuous execution
Stop LI
Executing line No. 40, [dmeveshentuton | | | Charge |
Cartesian ype [F] va.. A — E| | L1 ] L2[  Flagl|  Flag2| «
F1 0.000 Start Line 0.000 0.000 0.000 0.000 S b
P10 0.000 10 0.000 0.000 0.000 0.000 % v
F2 0.000 Set 0.000 0.000 0.000 0.000 x "
F3 0.000 0.000 0.000 0.000 0.000 ® % LI
Jaint type (J] variable | | 2] 3] J4] J5 J6 ] 07 |

Press [F1] ta show help.

I I 1 7

Fig. 5-64 The line currently being executed
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5.10.3. Direct execution

The robot can be directly moved by inputting a command statement.
The following dialog will appear when [Direct Execution] is selected from the [Tool] menu.

Direct Execution -
Transmit
n— |
Command IMDV POz j
Caution ; The rol ill directly start movement
whe anzmizsion] button iz pressed.

[

Describe direct execution statement.

1

~— Direct command transmission history.

Fig. 5-65 Direct execution

& Caution

When direct execution is carried out, the robot may move at the max. speed, so take special care
to safety. Never enter the work area when carrying out direct execution.
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5.11. Program Management

The program files can be copied, moved, deleted, renamed, protected and the contents compared.
The Program Manager can be used from the [Program Management] menu.

dit | Programianagement T ool
ﬂ Program Manager

Fig. 5-66 Program management

& Caution

The targets of any operations in this function are the Robot Program files.
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5.11.1. List
The lists of the program files are displayed. For programs in the controller, the "Name", "Size", "Date",
"Time", as well as the "Protect information", "No. of lines", "No. of position variables", "Latest cycle time",
"Average cycle time", "Operation time", "No. of cycles" and "Comment® are displayed.

* As for the programs in the personal computer and in the controller, when even the contents are the same, the
program sizes are different.

[File In Files] screen will appear. H Refresh both of the lists =101 %]
Find In Fies.. <~ Refiesh | Edt |
— Source — Destination
" PC Brovse | & PC Browsze |
|I::'\F'rngram Files\MELFA EMG |C:'\F'rogram Files\MELFA ENG
Fobot |1 Pickup rabot #1 =] " Rebat |1 Pickup rabat #1 =]
Selection Fle_leemel Selection Release
M ame | Sizel D ate | Tirne Mame | S}}\\‘\Date | Time =
1 AE1...  03-0917 14:55:10 []
21 140, 030917 15:00:08 []
50 1687 030817 12:48:40 [EACKLF] Release the selection
99 /e 030912 122116 [DATATHMP)
HG f75 030912 19:12:34 [LOG]
MG2 34 030912 20:00:54 [PARAM]
[FRMLST] |-
[FROG]
[RETORGHM]
Execute buttons [Sirn] -
1] | i 1] | 3
Capacity: 146,432 [Bute] Capacity: 37,256, 470,528 [Bute]
FileTvpe: |Fiobut Pragram [*.prg) \ FileTvpe: |F!obot Pragram [*.prg] j
( Copy.. | b owe | Delete | Rename... | Protect... | Compare. . | )

Fig. 5-67 Program list

Double-click on a program name in the lists, Program Edit Tool is started up and that program can be edited.

But only programs in the robot controller or “ *.prg ” files in the personal computer can be edited. Note that
the another files are Opened, then Program Edit Tool cannot behave regularly.

According to the operation, the multiple files can be operated. Selecting the multiple files, click on the files in
the lists by the mouse with pressing the [shift] key or the [Ctrl] key. Releasing the selected files in the lists, click
on the [Selection Release] button above each lists.

Version E1 or later of this software supports the display of available capacity.

Click on the [Browse] button and select folder at the [Browse for Folder] dialog, and the folder in the
personal computer can be selected.
Browse for Folder

Select folder.

{1 Lhasa _:_I
-] Melfa

[ Folder Settings
[ Log

12 Param
123 Prmist
{2 Prog
{21 Rbtargn
L0 Sim
A7 Mathdsatinn LI

Cancel ’

Fig. 5-68 Browse for Folder dialog screen
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5.11.2. 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 [Setup for COPY] dialog is set.

Setup For COPY x|

¥ Command
¥ Position
¥ Eename

|1—
Target

1.prg ;I

Fig. 5-69 Setup for COPY dialog screen

5.11.3. Movement

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.
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5.11.4. Delete

The program files can be deleted. Note that once the program files are deleted, they cannot be recovered.

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.

5.11.5. 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.

Setup for RENAME ]|

InpLt new file nane.

1

Cancel |

Fig. 5-70 Setup for RENAME dialog screen
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5.11.6. Protect
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.
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 [Setup for PROTECT] dialog is set.

Setup for PROTECT x|

W Command
¥ ‘ariables

Target

100 =

Fig. 5-71 Setup for PROTECT dialog screen
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5.11.7. 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
[Setup for COMPARE] dialog is set.

Setup for COMPARE ]|

¥ Command
[v | Pasition

Cancel |

Fig. 5-72 Setup for COMPARE dialog screen

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

i\ Compare ResultiLines of Different Content]

j10 JE:\Program Files\MELFA ENGA70.PRG
Line Ma. | Line contents - Line Ma. | Line contents -
20 Moy P2 20 Moy PO2
30 does not exist i this progran 30 Mo PO3
A0 does not exist i this progran B0 M1=2
B0 does not exist in this progran B0 M1=M1"3
70 does not exist i this progran 70 MOV POB
P07 =(+10.00,+0.00,+0.00,+0.00 PO1=(0.00,0.00,0.00,0.00,0.00,
P2=(+10.00,+0 00,+0.00, +0.00, FZ does not exist in thiz prograr
7 =(+0.00,+0.00,+0.00,+0.00,+— J1 does not exist in this progran—
P02 does not exist in this progre P02=(0.00,0.00,0.00,0.00,0.00, 4
1| | V] 1| i 3

Fig. 5-73 Display of comparison results
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I

6. Monitoring tools

With the monitoring tools, all of the information in the currently connected robot controller can be constantly
displayed.

6.1. Starting

Select the "Monitoring tool" from the "RT ToolBox Robot Total Engineering Support Software" menu. The
"Monitor menu" shown below will appear.

After selecting the robot you wan to monitor, click an item with the mouse. The monitor window for each
robot appears. (Robot selection is supported in D1 version or later.)

The selected robot controller is displayed in each monitor window title.

Monitor Menu =) ]
\Monitor Mend| et |
Rebot: [ 1: Robot #1 =l
— Robot movement Monitar : ————  — Operation Moritar :

i [1]5lat run state [&] Operation hours |
(2] Stop zignal [B] Praductian infarmation |
(3] Errar [C] Robot wersion |
(4] Program moritor (D] Additional board Infarmation |
(5] General-purpose input signal — Sernva Monitor -
(6] General-purpoze output signal [5) Serva - ABS -

[F] Mamed Signal [T]) Servo - SPEED -

(8] Movement state U] Servo - CURRENT -

[9) Input regizter <CC-Link:> [\] Serva - LOAD -

(0] Output register <CC-Link> ] Serva - POWER -

Fig. 6-1 Monitor menu

Robot 1: Robot #1 [Pick and P - .
+ Robot &1 [Pick and Place] =l The controller selected in [Robot Controller]

for the communication server is displayed
as the initial value (Version D3 or later).
(The No. 1 robot controller is displayed in
Versions D1 and D2.)

Fiobat Information

Rohat I 1 :Robot#1 {Pick and Place) j

Fig. 6-2 The controller selected for the communication server

& Caution

Constant communication is established with the robot controller while each monitoring tool is
started. Close any unnecessary windows to reduce the communication load.
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6.2. Outline of each function and starting methods

(1) Outline of each function

Each monitor function is explained briefly in this section. The monitor functions are largely classified into the

following three groups.

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.

Monitor name Explanation
Slot run state The operation state of each slot can be confirmed.
Stop signal The stop signal input into the robot controller can be confirmed.
Error The currently occurring error can be confirmed.
The history of the errors that have occurred can be confirmed.
Program monitor The program execution line set for each slot, the contents of the
- variable used in the program, and the robot current position, etc., can
e be confirmed.
S | General-purpose input The state of the signal input from an external device to the robot
3 | signal controller can be confirmed.
% General-purpose output | The state of a signal output from the robot controller to an external
3 | signal device can be confirmed. The signal can also be output forcibly.
& | Named signal The status can be checked by naming the status of the dedicated I/O
5 signal that has been set in the robot controller, as well as each bit or
S within the range of 32 bits of the general-purpose signal.
g The signals are set via parameter setting (maintenance tool).
7 | Movement State The current position information and hand open/close state
of each connected mechanism can be confirmed.
Input register The input registers in the CC-Link function can be monitored and
pseudo-input.
Output register The output registers in the CC-Link function can be monitored and
forcibly output.
Operating time The robot operation time (power ON, etc.) can be confirmed.
39 Production information The operating time of the program in the robot controller and the No. of
o0 program cycles can be confirmed.
3‘% Robot version The robot controller version can be confirmed.
S | Option card information | Information on the option card mounted on the robot controller
can be referred to.
3¢, | Servo monitor position, | The servo system information can be monitored.
%3 speed, current, load,
Q% | power

(2) Operation method

Mouse operation : Click on the button for the item to be displayed from the Monitor menu.
Keyboard operation : While holding down the [Alt] key, press the alphanumeric character displayed at the
left of the button.
(Example: Press the [4] key while holding down the [Alt] key to display the program monitor. Hereinafter, expressed
as [Alt] + [4].)
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I

6.3. Exit the monitor menu

Click on the "Exit (X)" button on the screen to quit the monitor menu.
Press [Alt] + [X] to exit using the keyboard.
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6.4. Each monitor function

Each monitor function is explained in this section.

6.4.1. Robot movement monitor

6.4.1.1. Slot Run State
The state of the slots in the robot controller can be monitored.
The No. of displayed slots is determined with the parameters.

%7 Slot Run State [2 : Robot #2] (O] =] |
Exit |
Mo, | Slot state | Frogram Mame | Fobot I Conditions I Mode | Pricrity |
1 Program selection possible 3 START REF 1
2 Program selection possible START REF 1
3 Program selection possible START REF 1
4 Program selection possible START REF 1
5 Program selection possible START REF 1
B Program zelection possible START REF 1
7 Program selection possible START REF 1
& Program zelection possible START REF 1

This window size can be changed.
Press the right mouse button at this
position to change the size.

— =

Fig. 6-3 Slot Run State

6.4.1.2. Stop Signals
The state of the stop signal (stop, emergency stop) input into the robot controller can be referred to.
—Stop:————  Emergency Stop
T/8: OFF I/0: OFF ‘
PC: OFF 0/P: OFF Exit
140 OFF T/B: OFF
0/P: OFF
SERIAL : OFF
CCLIME : OFF
MELSECMET : | OFF
ARCNET : OFF

Fig. 6-4 Stop Signals
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6.4.1.3. Error
The errors currently occurring in the robot controller are displayed.

(1) Currently occurring errors

¢ Enor [2 : Robot #2] M= E3
Enor Meszage
Mo | teszage | D ate | Time | Level | Proara... | Line...l Delailsl
B300  Cancel preudo-input mode, Py OFF 93-11-22 162018 Low 0 E30000000
The history of the errors that Detailed information (cause and
have occurred in the past can recovery) of the occurring error can
be referred to. be confirmed.
Errar Histaory Errar Qelaiﬂ

-

- Error Detailes [2 : Robot #2] E
Error No. IEBDD ICanceI pseudo-input mode, P OFF
Wi
o~ AIE Cause : The pseudo-input mode was canceled
" H-Level Error
| Level Eror Fecovem © [Tum the power OFF
" Caution

Ok I LCancel
N

A 4

The "Error history" window
is displayed.

_| The "Error history" can be
confirmed for each error level.

Fig. 6-5 Currently occurring errors and Error Detailes
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(2) Error history
The history of errors that have occurred in the past can be referred to.
This display is not shown at all times. To update the information, press the "Update" button.

+ Error Histroy [2 : Robot #2] [ %]

Wiew : Tabulation information ;
Lo | Start Date: | 93-11-16
" H-Level Ermor '
:: I&l‘iﬁ!‘l—:"m Start Time: | 18:42:10
Mo, of registerad items 3
Mo | Meszage | Date | Time | Le.. | Program ... | Line ... | Detailsl
G800 Cancel pzeudo-input mode, P OFF 93-11-22 162018 Low 0 E30000000
3361 Can not load the proaram(SLT#) 93-11-22 153746 Low  ACCEL.. 0 3367100000
4800 Systern emor [Systern base prog) 93-11-22 123746 Low 0 480000000
The displayed The cause and The displayed error. The error history
information is remedy of each error history information is information is
updated. can be confirmed. saved in a file. cleared.

Retfreszh | Detailz | Save

Fig. 6-6 Error history
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6.4.1 I4I

Program monitor

Information of the running program can be monitored.

(1) Program monitor

Program Monitor [1 : Robot #1 [Pick and Place]]

tonitor  View ‘Window Help
TSK| TSK|TSK| TSK| TSE| TSK| TSK| TSK TSK ?
1| 2| 3|4 56|78 Edt
Task Slot2 =10l x|
— Infarmation — Proaram
Status: 0 M1=k1+1
= Tt
| Walting A [ Task Siotd
12
Mecha 13 | - Information — Program
| Statuiz: 10 MOV
I Wwaiting 40°DLY 3
_ 18 70*LB_30
Pra. Name: 22 17T e 100 0¥RD 10
. 18 130J0VRD 100
Line Mol 140 :123 | 160 CMT 1
190 DEF PLT 1.P21 P22 P23, 251
Raba 0 ey 197 DEF PLT 1.P21. P22 P23, 251
g% Pro Name: | omD 204 DEF PLT 2 P31 P32 P33, 251
orttiens BIETTE _ 211 DEF PLT 3,P41,P42 P43, 251
ANARAnS 24 Line Me:/  1p 220 DEF PLT 2 P31 P32 P33, 251
Mode:| REP [ = 250 DEF PLT 3,P41,P42 P43, 251
. — Mr Fiobo 0 280 MOV P
Pricrity: 1 I_ FOMOY P2
| = Conditionz: | START g;g mgﬁ Ei
Made: REP
~ Monit
Priarity: 1 on \Watch
'ate

Ready

Dption | Exit |

[ Z

[Variable]

Fig. 6-7 Program monitor
The value of the variables in the running program can be referred to.
The variable to be displayed can be selected.

[Watch] : The constant display window for the variables used in the running program is displayed.

[Option] : The No. of execution lines of the program being executed can be changed.

As the program monitor uses a large amount of information, when monitoring the variables with "Watch",
the update of the display data may be delayed from the actual information.
When only the variables are to be monitored, press the monitor [Start] and [Stop] buttons on this screen,

stop the display program monitor, and then watch.
M anitor

Start| | Stop
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(2) Current/target position monitor
The current/target position monitor can monitor the current robot position and the target robot position
while the robot is operating. The position information is displayed in the orthogonal coordinate system and
joint coordinate system.

Current and Target Position [1 : Robot #1 [Pick and Placel]... E3
— Cartesian =it
Current Pos. Target Current Poz.  Target
M 458,730 0.000 J1:| 1E8.790 0.000
Y -121.450 0.000 J2: -38.020 0.000
Z: 853.030 0.000 J3: 90.070 0.0a0
B 145190 0.000 J4:| 153790 0.000
B: 46,870 0.000 J5:| T11EE7OD 0.000
C: 103,280 0.000 JE:| -328.530 0.000
0.000 0.000 0.000 0.000
ooon [ oooo 0,000 0,000
FL1: : 0 Mecha
LAN LEF |FN-1 =3
J o Jsf o J1j o Js o
Aoy s |
FLZ: Tonitor
J3 0 o J3no a

Fig. 6-8 Current/target position monitor

To display this screen, press the button under the toolbar, or select [Monitor] and then [Open
Current/Target Position Screen] from the menu.

T3K| TSE| TSK| TSE| TSK| TSK|TSK| TSK TSK
123|456 ]| 7|8 Edt

Maonitor  ¥iew ‘window  Help
Open Tazk Slat 1
Open Tazk Slat 2
Open Tazk Slat 3
Open Tazk Slat 4
Open Tazk Slat 5
Open Tazk Slat B
Open Tazk Slat 7
Open Tazk Slot 8
Open Edit Task Slot

ki

LClose Al Task Slots

E it Program Monitor

Fig. 6-9 Open Current & Target Pos.
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(3) Watch monitor
With the watch monitor, the variables to be constantly displayed can be selected.
When the [Watch] button is clicked on, the watch monitor window and a window for selecting the
variables to be displayed will appear.

iwatch [2 : Robot #2] [x]
= Wiew = Monitar -————
-1H5 . i‘l { {
Program Mame Slot Mo, : I & Dec 0 Hew ; Start Stopl
Walue Mame I Tyupe | Walue
1 Integer 2
MIBZ Integer b
PTHP Joint type [ 900.000, 600,000, 2.000, 3.000, 4.000,180.000, 0000, 0.000] e =
MROBOH Float 1.000000 i e
HIHOT Float 1199.000000 :
MIHOZ2 Float 11539.000000 Add Value |
[VElalie
—File —
Load |
Save |
Exit
| | B

Fig. 6-10 Watch monitor

[Selection change] The watched variable can be selected from the variable list used by the program.
When [Selection change] button is clicked, the screen like the right is displayed. [Add] button is
clicked after the variable watched on this screen is selected, and the variable monitored to
[Displayed Variables] is selected. If the watched variable is selected, [OK] button is clicked.

The variable which is not displayed here can be specified by the [Add Value].

Select Yanable to Watch [2 : Robot #2] E

—Hidden Yariables — Displayed Yanables : —
1 ia] F10

10 P32
M2 Fa4

=11 Dielete

ak I Cancel |

Fig. 6-11 Select variable to Watch
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[Add Variable] The variables to be monitored can be designated.
Input the variable in Variable Name, select the variable type, and then click on the [OK]
button.
Add [2 : Robot #2]
MHame : ;M_m _vJ
= Type
&' Integer, Real
£~ Stiing

€~ Pasition [Cartesian]

' Position [Joint]

ak. I Cancel |

Fig. 6-12 Add

[Change] The value of the variable being watched now is changed. Variable identifier to which the value is
changed is clicked double or [Change] button is clicked while selected. Variable value change
window is displayed.

notes) Please note that the movement of the robot might change by the change enough when you change
the value.

When the variable name is selected and the [Value Change] button is clicked on, the window for making
changes will appear.

Position ¥Yariable change
Mame : ;F'TMF'
® I 200 Change
iy 800 .
WYariable value change [2 : Robot #2]
z I 2
i = Wiew—
& I—4 Exit | | kil
g I 4 Walue name ;
C I ] Current position Joad iMI.&Z

; 0 Walue data :

|2
Flagl : I a Edit ” [L.BF]
Flag2 : I 0 Editl Change I Exit |

(Location) (Integer, Float, String)
Fig. 6-13 Variable change
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Please click [Change] button after changing the value. However, Please note that the movement of the
robot might change by the change enough when you change the value.

& The purpoze position of the rabat changes when the value iz changed. and the rabot might collide with the surounding.
Fleaze confirm the changed value enough becauze it is especially risky while the rabat i warking.

Change Okay?

Fig. 6-14 Warning

[Load]/[Save] The list of the variable monitored by Watch is preserved in the file or the monitored variable
can be read from the file. (This function corresponds from Ver.C1.)

Variable name, the type, and the value being watched now can be saved in the file by
clicking [Save] button.

Variable name and the variable type are read from the saved file when [Load] button is
clicked, and it is possible to add [Watch] as a monitored variable.

About the hexadecimal number display

The variable displayed with "Varialble List" and "Watch" can be switched to the hexadecimal number/the
decimal number.
Please select the type which wants to be displayed with "View" on each screen.

Wi Wi
’7  Dec { Hex * Dec
= Hex

Please refer to the following for the variable which can be displayed by the hexadecimal number.

| The displayed variable can be switched to the hexadecimal
nteger .
number/the decimal number.

When it is 0 below the decimal point, it is possible to switch to the
Float 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.
(This function corresponds from Ver.C1.)
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6.4.1.5. General-purpose input signals

The status of the signals input into the robot controller can be monitored.

[[] General-purpose INPUT Signal [2 : Robat #2] M= E
Fo.. [ Mo, | FEDCEASE7EE43210 |
] 15- 0 0000000000000000
1 - 16 0000000000000000
2 47 32 0000000000000000 ~ Monitar
3 B3- 48 0000000000000000
4 79- 64 0000000000000000
5 95- &0 0000000000000000 Stat | Stop
B M- % 0000000000000000
7 127 - 112 0000000000000000
g 143 128 0000000000000000
] 159 - 144 0000000000000000

10 175- 160 goooooooooooooann
1 191 - 176 goooooooooooooan Custom Monitar
12 207 - 192 goooooooooooooon =
13 223 - 208 goooooooooooooann
14 233- 224 goooooooooooooaoo
15 285 - 240 goooooooooooooon

Ll

Pzeudo-INFUT

Fig. 6-15 General purpose INPUT Signals

When the [Pseudo-input] button is clicked on, the robot controller will enter the "pseudo-input mode", and
the following window will appear.

Caution

To cancel the pseudo-input mode, the robot controller power must be turned ON again.

General-purpose monitor
With the general-purpose monitor, monitoring can be carried out by designating the head signal No. and
number of signals to display.

Start/stop the general-purpose
monitor.
The head signal No. and number of
e AL AR AL BTy signals to display can be changed
/A only while the monitoring is stopped.

Change the head : — b aniitar /£

signal No. and the Head Signal = 00 EII - - Exit
number of signals to No.of Signal = 32— 4|°':'

display to be

monitored. | Mo | FEDCEASE7EE43210 |

1] 915 - 900 gooooooooooooooo
1 931 - 918 gooooooooooooooo

The size of this
window can be
changed.

Fig. 6-16 Custom monitor(INPUT)
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pseudo-input
Pseudo-INPUT Signal [2 : Robot #2]

The current state is read out
with the designated signal No.
as the head.

~IMPUT Signal

Head Signal Ma. : %bct | thee?sé% u adg (;rr]tptljrﬁ I?tate
15 g 0
[ @ IFIFIFIFIFIFIFIF.IFIFIFIFIFIFIEIE -

Click on >FI’I'I'I’I’I'I' |-|_|_|-|-|_|_|-
check be 99

5% [ FFFFRT - FFFERFRE] -

Clickon> T T - IFCrrrrrrr

check box. - Part
Bit PseudoINFUT | | | FcudoNFUT
All Signals OFF | Al Signals 0N | The designated signal
information (16 signals)
is set.

All input states are turned OFF.| |AII input states are turned ON. |

Fig. 6-17 Pseudo-input

In the pseudo-input mode, the state input from the following window is interpreted as the input signal
instead of the robot controller general-purpose input signals.

1. First the signal to be pseudo-input signal is read.
16 signals can be set simultaneously. Input the head No. of the signal to be read, and then click on the
"Select" button.

2. The input state of the 16 signals is displayed with the designated signal at the head. Set the
pseudo-input state, and then click on the "Pseudo-input setting" button.

3. 16 signals from the No. designated as the head can be forcibly output as a hexadecimal.
Input the hexadecimal value, and then click on the "Port pseudo-input" button.

The pseudo-input mode is canceled when this button is closed.

Each monitor function 6-91



6. Monitoring tool

1- 96 gooooooooooooooo
127 - 112 gooooooooooooooo Start | Stop
143- 128 gooooooooooooooo

159- 144 gooooooooooooooo
10 175 - 160 gooooooooooooooo
il 191 - 176 gooooooooooooooo

12 207 - 132 gooooooooooooooo
13 223- 208 gooooooooooooooo QustomMonitnll
14 233- 224 gooooooooooooooo

15 285 - 240 gooooooooooooooo

6.4.1.6. General-purpose output signal
The state of the signals output from the robot controller can be confirmed.
0T General-purpose DUTPUT Signal [2 : Robot #2] |_ (=] =]

FO... | Mo | FEDCEA9876543210 |
0 5. 10 0000000000000700 Exit
1 - 16 0000000000000000
2 47. @2 0000000000000000
3 B3- 48 0000000000000000
4 79- B4 0000000000000000 Mo
5 55- 20 0000000000000000 R
B
7
8
g

Fig. 6-18 General-purpose output signals

General-purpose monitor
With the general-purpose monitor, monitoring can be carried out by designating the head signal No. and
number of signals to display.

Start/stop the general-purpose monitor.

The head signal No. and number of signals to
display can be changed only while the monitoring
is stopped.

+ Custom Monitor [OUTPUT) <1 /10>

signal No. and )
the number of o. of Signal
signals to display

Change the head | poogsigna . [0 = [

10 be monitored. [ Mo, | FEDCBAS876543210 [ The size of this
0 &15-900  0000000001010101 window can be
1 93-316  0000000000000007
2 947-932  0000000000010101 changed.

=5

Fig. 6-19 Custom monitor(OUTPUT)
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Forced output
The robot controller's general-purpose signals can be forcibly output.
Click on the "Forced output" button. A window for forcibly outputting the signal will appear.
1. First, read out the signal to be forcibly output.
16 signals can be output simultaneously. Input the head No. of the signal to be read, and then click
on the "Read" button.

T B L T Rl S R LT ST S P LT The current state is read out with the
designated signal No. as the head.

E xit

Head Signal Mo. : |5 j

C @ s | GRPRRERER . ERpREREE | - e

Click oncheck b, | T T T C T Frrrrrrr
-k

~ % & | FBPRERRE FRBRRBRER | - | o mes

Click on check baos. 1-I-I_I-I_I-I_I- I_I-I_I-I_I-I_I-
-x

Bit Forced DUTF'UTl 2 |
—\
\\
The designated signal information (16 signals) is output. | | The signal is forcibly output as a port unit.

Fig. 6-20 Forced output

2. The output state of the 16 signals is displayed with the designated signal at the head. Set the
output state, and then click on the "Forced output" button.

3. 16 signals from the No. designated as the head can be forcibly output as a hexadecimal.
Input the hexadecimal value, and then click on the "Port output" button.

& Caution

*The signal Nos. assigned (used) with the dedicated output signal cannot be forcibly output.
*Forced output is possible in the [TEACH], [AUTO (OP)] and [AUTO (EXT.)] states, but if even one
program is running, output is not possible. (Excluding the ALWAYS program.)
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6.4.1.7. Named signal
The status can be checked by naming the status of the dedicated I/O signal that has been set in the robot
controller, as well as each bit or within the range of 32 bits of the general-purpose signal. The signal file in

the robot controller is loaded at startup. If, however, it is not found, the previously used file is loaded.
The signals are set via parameter setting (maintenance tool).

= Mamed Signal [2 : = |EI ﬂ

tMoritor | bManitor Exit |
Start Stop

It Signal Output Signal The dedicated signals can neither be edited
E] Tho | ome  [View [T | B not delt_-,\ted. Use the maintenance tool to set
All slat Start 3 0 Bin Special Diuring & these S|gnals.
All glot Stop [no ch... 1] 0 Bin Special Dy
Error reset 2 o Bin Special A—D‘ml =
Serva off 1 0 Bin Special Operation enable 3 0 Bin Special
Servoon 4 0 Bin Special
Operation enable 5 o Bin Special
data Start... 0 Unsign...  Generd

~ General-purpose Signal

Edit Delete Fead Save Delete Signal File in Robot

Fig. 6-21 Named Signals

[Edit]/[Delete] Fd o SgnoMome

The 1/O signals you want to monitor can be added or edited. Enter
the range of the signals you want to monitor in the Start No. and End Start Mo | EndMo.: |
No. boxes, and name it. If the signal you want to monitor is one bit,

; ) Signal Marme: I

enter only the start No. For multiple bits, enter the numbers so that the

start No. is smaller than the end No. (If reversed, an error will occur.) | [ =ianal

Binary, decimal or hexadecimal notation can be selected as the " Input " Dutput

display method. For decimal notation, signed display using the most

significant bit as a signed bit can also be performed.  Hiew

Once the entry is finished, click the [Add])/[Change] button. If the " Binary ™ Decimal ¢ Hewx Decimal

[Add] button is clicked when a signal name is being selected, it is O “agrizel

inserted to the selected line. If a signal name is not being selected, it is

added at the end of the list.
You can delete unwanted signal names from the list by selecting
them and clicking the [Delete] button.

[ aad || Chanee | Est |

Fig. 6-22 Edit of Signal Name
[Load]/[Save]

The edited result can be saved on or loaded to a personal computer or robot controller. Specify the save
destination/load destination and click the [OK] button. If the save destination is a personal computer, a file
name can be specified. However, if the save destination is a robot controller, the result will be overwritten
on the previous information.
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6.4.1.8. Movement State

With the operation confirmation, the robot's movement range, current position and hand open/close state,
etc., can be confirmed.

* "Robot Monitor" robot 3D monitor function in the "Movement State" is compatible only with the standard
version (STD).

-t = l
R L Y - - (1 button is clicked on,
’| the operation of the
7 currently connected robot can
Robot 1 | be confirmed with graphics.
FP-2aH With this function, the robot
AES LIMIT Ui L e operation can be confirmed
W] - - Wmam] e e from a remote place using
95,600 J1 £2.400 FEE001 | 48400 10000000 % | 10000.000) remote maintenance.
£8.400 J2 | 96600 43400 J2 | 7E.E00 o000.000 v | jooonony Note that when this robot is
20000 J3 | 70.000 000043 | 50.000 qoooo.000 z | jonooof  being displayed with graphics,
220000 J4 | 220,000 200000 04 | 200000 monitoring of the section
0000 J5 0000 0000 J5 o000 enclosed in the dotted line will
0.000 J6 0.000 0.000 J& 0.000 stop.
-80030.000 J7 | 80030.000 -80000.000 J7 | 80000000 e Al
-20030.000 J8 | 80030.000 -20000.000 J8 | 80000000

Current Position

Jaint Orthogonal Hand State

[deg.mm] [de.mmm]
J1: 0.000 bs 175,000 Hand 1: | OPEM b achine Lock. OFF
J2 0.000 Ay 0.000 Hand 2: | COPEM
J3 33332 Z 33332 Hand 3: | OFEM Servo ON/OFF: OFF
J4: 0.000 A, 0.0a0 Hand 4: | OFEM The size of the robot display
JA: 0.000 B 0.000 Hand 5: [mm/zec can be Changed.
JE: 0.000 C: 0.000 Hand 6 : - End zpeed : 0.000 It can also be Changed with
JT 0.000 L1: 0.000 Hand 7 : dragging left mouse button +
Jg: 0.om || Lz 0.000 Hand 8 [Shift] key to up and down.

i Robot Monitor [2 - Robot #

WViewpoint Zong -
&l
wim: 1z = . _
The viewpoint can be changed by rotating the j /J
designated coordinate axis. . Rl —
The viewpoint can also be changed by the Z(|) |50 j

following mouse operations:

* Dragging left button
left and right > Rotation of Z-axis center
up and down - Rotation of X-axis center
* Dragging left + right button
left and right > Rotation of Y-axis center
* Dragging right button
up, down, left and right > Move
* Dragging left button + [Shift] key
up and down = Enlargement/reduction

The size of this
window can be
changed.

Fig. 6-23 Movement State
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6.4.1.9. Input register

This screen cannot be referred to if the CC-Link option card is not mounted on the
robot controller.

The values of the CC-Link function input registers can be monitored.

[ -
INPUT Register [2 : . ;

] =geer 12 - HoborRal Monitoring of the registers shown on the left
Mo, | DEC| HEX | can be started and stopped.
£000 0 0x0000
B0 0 0x0000
BO02 0 0x0000
£003 0 040000 T = , ,
E004 0 00000 ot < The register to be njoqltored can be changeq.
6005 0 0«0000 (For example, monitoring of only No. 6000 is
BO0G 0 0x0000 Start | Stap possible.)
BO07 0 0x0000 o . .
G003 0 00000 When monitoring is stopped, this button will
E003 0 0=0000 become valid.
BOT0 0 0x0000
BOT1 0 0x0000
B2 0 0x0000
B3 0 0x0000 = - - -
G014 0 0<0000 f it SEting | The input registers are pseudo-input.
BO15 0 0x0000 7

PseudadNPLIT The size of this window

can be changed.

Fig. 6-24 Input register

Monitor setting
When “Stop” is selected for the monitor state, the “Monitor Setting” button will be a validated.

Monitor Setting[2 : Robot #2]E3 tuoritar

The Number selected here will be the register

to monitor. Start| | Stop
fegsier ot TR The No. selected in the “information List’ will to th
T =] The No. selected in the “information List” will move to the
£017 Ll £001 Display List”.
E018 EONZ
E019 E003 : : RPN
£020 il ) > f\ll_ Numbfarf in the Information List” will move to the
E021 E005 Display List”.
B022 BOD
E023 E007
B024 BONA - — —
E025 E003 The Number selected in the “Display List” will move to the
G025 G010 “Information List”.
E027 d B0 <
E028 B012 - — o
E023 il B013 ﬁz‘ All Numbers selected in the “Display List” will move to the
B030 B4 i iat”
031 o Pt Information List”.

Cancell

Fig. 6-25 Monitor setting

& Caution

When a large amount of information is monitored, the communication size with the robot
controller will increase, and it may take time to update the information. It is recommended to
monitor only the required registers with the monitor setting.
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Pseudo-input

With the pseudo-input mode, the values input from the following window will be interpreted as the input
register values instead of the registers input from an external source.

_Pseudo-INPUT Signal [2 : Robot #2] [_ o] =]

E xit

—INPUT Signal

Head Signal Mo :IU j Select |

| PPEFRREPFPREFRRE
Chlic:kkog ST rerrrerr-
ChECE Do

[~ PFFPFFRE-FFRFFFFR

Cickon-=C T T T T T FIrrrrrrr

check box. - Part
it Pscudo INFUT | FoeudalMFUT
Al Signals OFF | AllSignals ON |
—IMPUT Reagister

i - [6oo0 =
Head Reqizter Ma. =

Ma. of Reagister : ITU :II

& Decimal

" Hexadecimal

g000 |0 g004 |0 g00g |0
T g005 |0 g003 |0
gO02 |0 B005 |0
BO03 |0 g007 |0

Begizter
Pseudo-IMPUT

Y

Refer to the pseudo-input of the
general-purpose input signals.

The input registers are
pseudo-input.

Fig. 6-26 Pseudo-input (Signals & Register)

<Operation methods>

1) First, read out the registers to be pseudo-input. Up to 16 sequential registers can be set simultaneously.
Input the head No. of the register to be read and the number of registers to read, and then click on the

"Select" button.

2) The values of the designated number of registers will appear with the designated register at the head.
3) Set the register value, and click on the "Register Pseudo-Input" button.

The pseudo-input mode is canceled when this window is closed.
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6.4.1.10.

Output register

This screen cannot be referred to if the CC-Link option card is not mounted on the
robot controller.

The values of the CC-Link function input registers can be monitored.

5 OUTPUT Register [2 - Robot #2] M= E3

Mo, | DEC | HEX |
B000 85 00058
BT 0 040000
B2 0 040000
B2 0 040000
BO04 74 Ox0040
E005 0 040000
EO05 0 040000
007 0 040000
EO0S 0 040000
E009 0 040000
E010 0 040000
B 0 040000
B2 0 040000
B3 0 040000
B4 0 040000
E15 0 040000

Monitoring of the registers shown on the left can be
Exit L1 started and stopped.

The register to be monitored can be changed. (For

example, monitoring of only No. 6000 is possible.)

When monitoring is stopped, this button will
T become valid.

kd amitar

|Staﬂ

The output registers are forcibly output.

MEmtor SEtting ]‘

The size of this window
can be changed.

Monitor setting
When “Stop” is selected for the monitor state, the “Monitor Setting” button will be a validated.

Monitor Setting [2 - Robot #2]E4 tanitor

Register List

Drizplay :

==
=
E018
E015
£020
£021
B022
£023
E024
£025
B026
B027
E028
£023
£030
£031

[alnlatal

2
»|

2 |~

| |

£000
£001
g002
£003
£004
£005
E006
£007
£008
£003
E010
E011
E012
E013
E014
E05

Eancal

Fig. 6-27 OUTPUT Register

The Number selected here will be the register to
monitor. Start

|Stop

N

The No. selected in the “information List” will move to the
“Display List”.

R

” All Numbers in the Information List” will move to the

“Display List”.

m—

The Number selected in the “Display List” will move to the
< “Information List”.

L

= All Numbers selected in the “Display List” will move to the
Information List”.

& Caution

Fig. 6-28 Monitor setting

When a large amount of information is monitored, the communication size with the robot
controller will increase, and it may take time to update the information. It is recommended to
monitor only the required registers with the monitor setting.
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Forced output
The registers can be forcibly output.

DUTPUT register Forced output [2 : R... [E4

E xit

i : goo0 =
Head Register Mo, =l

Murmber of Register [<=1E] : I 8 :ll

" Hexadecimal &' Decimal ‘

E000
E001
EO02
B003
E004
BO05
BO0G
BO07

o)l OoOf O Ol OoOf Ol Ol O

Wiike |

Fig. 6-29 Forced output(Register)

<Operation methods>
1) First, read out the registers to be forcibly output. Up to 16 sequential register can be output
simultaneously.
Input the head No. of the register to be read and the number of registers to read, and then click on the
"Read" button.
2) The designated number of registers will appear with the designated register at the head. Set the value,
and click on the "Forced Output" button.

Each monitor function 6-99
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6.4.2. Operation monitor

6.4.2.1. Operating time accumulation

The robot operating time, and battery usage time, etc., can be confirmed.
Eﬂperaling Time [2 : Robot #2] !EB
—Time :

| 020315 15:02:54

= Dperaikzg time :
Politer On time: : 0 hours

The connected robot and it's servo ON

Operation time : 0 hours time can be confirmed.
FobotMo. | Serva On TIME
1 0 hourg

Each operating time is cleared.
Operating time clear [2 : Hobot #2] I

Clear :
( (:ml oK
Clear VL
o~ ™ Servo On time el
—Battem
Battery remaining Time : 14600 hawrs I™ Operation time
Fig. 6-30 Operating time accumulation
6.4.2.2. Production information

The latest cycle, operation time, No. of cycles and average cycle time for each program in the robot
controller can be confirmed.
The production information is not constantly displayed. Click on the "Update" time as necessary.

[B Production Information [2 : Rebot #2] = (=] =]
Frogram Mame | Operation time | Mo, of oy, | Mew cycle time I Avwerage Cucle 7. |

933 00:00:00 a 00:00:00.000 00:00:00.000

RBefresh

Fig. 6-31 Production information
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6.4.2.3. Robot version
The robot controller version can be confirmed.
& Robot Version [2 : Robot #2] S E3
Robat Contraller : [CRA-Gxx Date : 931112
WErsion F?er_m Language: EMG

Senial Mo 1

COPYRIGHTIC)1939 MITSUBISHI ELECTRIC CORPORATION ALL RIGHTS RESERVED

Fig. 6-32 Robot version

6.4.2.4. Additional Board Information

Information on the option card mounted on the robot controller can be confirmed.
Note that this screen cannot be referred to if robot controller is not provided with a slot for mounting the

option card.
Additional Board Information [2 - Robot #2] M=
Exit |

U E
Additional Board Mame : Ethernet

imformation ;

Connect CountData Link1-81 0/00/0/0/0/0.7

Connect CountlEZS ocket]. 0

IP &ddress: 192.168.0.1

Port Mo.[Drata Link1-8); 10002/10003,10004,/1 0005,/ 000610007 /1 000810003
Part Mo [E£5Socket]: 10007

Port Mo [Realime Cilj; 10000

Fig. 6-33 Additional board information

Each monitor function 6-101



6. Monitoring tool

6.4.3. Servo monitor

The servo system is monitored.

6.4.3.1. Position ( ABS )

The state of the currently connected robot encoder can be monitored.
Servo Monitor << ABS >> [2 : Robot #2]

Robot 1 |
| RP-34H
— Position Feedback — — Position in one rotation [~ Fdt Command
[pulze] [pulse] [pulseAiT]

1 ] J1: a0 J1: a
J2: ] J2: a0 J2: a
J3: ] J3: a0 J3: a
Jd: ] J4: a0 J4: a
J5: ] J5: a0 J5: a
JB: ] JB: ] J6: a0
J7: a J7: a J7: a0
Ja: ] J8: a0 Jg: a

— Position Droop —Max. Position Droop—  — Position Command——

[pulze] [puilze] [pulze]

1 a J1: a 1 a
2 0 J2: 0 2l o
J3: a J3: a J3: 170EE
e 0 J; 0 al o
JE: ] J&: a0 J5: a
JE: ] JE: a JE: a
J7: ] J7: a0 J7: a
Ja: ] J8: a0 Jg: a

= ES

Exit

Fig. 6-34 Servo monitor --- Position(ABS) ---

6.4.3.2. Speed

The motor speed, etc., of each robot axis can be monitored.
%: Servo Monitor << SPEED »> [2 : Robot #2]

Robot 1 |

| RP-34H

— Speed Feedback —— ~Speed MAX

[rpr]

J1: 0.000 J1:
J2: 0.000 J2:
J3: 0.000 J3:
J4: 0.000 J4:
J5: 0.000 J5:
JE: 0.000 JE
J7: 0.000 J7
Ja: 0.000 Ja:

~ Speed Command ——

[rprn] [rprn]

0.000 1 0.000
0.000 J2: 0.000
0.000 J3: 0.000
0.000 J4: 0.000
0.000 J5: 0.000
0.000 JE: 0.000
0.000 J7: 0.000
0.000 J8: 0.000

Fig. 6-35 Servo monitor --- Speed ---
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6.4.3.3. Current

The current state of each robot axis can be monitored.

ki Servo Monitor << CURRENT >> [2 : Robot #2]

IS E3

Fiobat 1 |
| RP-34H
~CURREMT Cmd—— - CURRENT Feedback —Max CURRENT Cmd 1 - Max. CURRENT Cmd 2
[Arms] [&rmsz] [Armnz] [Arms]
J: 0.000 il e 0.000 il e 0.000 &l 0.000
Jz: oo || J2: oomo || 2 0.000 J2:[  pooo
ik 0000 ik 0.000 ik 0.000 J3: 0.000
Ja: 0.000 Ja: 0.000 Ja: 0.000 J4: 0.000
J5: a.0a0 J5: 0.000 J5: 0.000 J5: 0.000
J5: pooo || Je:] oo || 98] como B oo
07 0000 17: 0.000 17: 0.000 7 0.000
Jg: 0000 Jg: 0.000 Jg: 0.000 13 0.000
~ Tolerable CURREMT Cmd +| - Talerable CURRENT Crmd -+ — RMS CURRENT

[&rrnz] [4urng] [Arrmiz]

J1: 0.000 I 0.000 ) 0000

J2: 0.000 12: 0.000 2 0000

43 0.000 J3: 0.000 13 0000

M| ooo J: | oo i oo

J5: 0.000 J5: 0.000 J5: 0.000

JE: 0.000 JE: 0.000 JE: 0000

57 0.000 17: 0.000 17 0000

Ja: | oooo BB oo 8| ow

Fig. 6-36 Servo monitor --- Current ---

6.4.3.4. Load
The load state of each robot axis can be monitored.
Servo Monitor << LOAD »> [2 : Robot #2] | _ (=] x|

Robot 1 |
‘ RP-34H
— Axiz Load Level
[&larm Level %]

1 0.000 1
J2: 0.000 J2:
J3: 0.000 J3:
J4: 0.000 J4:
J5: 0.000 J5:
JE: 0.000 JE:
J7: 0.000 J7:
JB: 0.000 JB:

0.000

0.000

0.000

0.000
0.000
0.000

0.000

0.000

— Maw, Axis Load Level
[&larm Levelz]

Fig. 6-37 Servo monitor --- Load ---
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6.4.3.5. Power

The power state of the robot's main circuit can be monitored.

Servo Monitor << POWER »>> [2 : Hobot #2]

Rabat 1 |

| RP-38H

Motor power voltage

kator Power voltage [Masx]

b ator Pawer woltage [bIN] :

0.000 4]

0.000 4]

0.000 4]

& B3

— Regeneration Level -

ARRRRRRA

=

J1: 0.000
J2: 0.000
J3: 0.000
J4: 0.000
J5: 0.000
JE: 0.000
J7: 0.000
JB: 0.000

Fig. 6-38 Servo monitor --- Power ---
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7. Parameter editing tool

7. Parameter editing tool

The parameter edit tool can be used to reference and rewrite the parameter information set in the robot
controller.

7.1. Starting of Parameter editing tool

Select [Parameters] from the menu. [Edit Parameters] shown below appears.
At this point, a connection will be automatically made to the robot controller set on the communication
server.

T | Parameter edit - [RC@E1_mai]

+1 File Wiew Search Parameter [nitialization System  Window Help _|ﬁ||5|

| #h| 7| e

|UserF'arameter ‘RohotCnntrnller[ 1:Robot#1 (Fick and Place])] Exit |
I RY-125 Parameter : Change |

Parameter | Explanation | | 3
ACCMODE Initial made of accelerationfdecelarationd! :Fixed, 2:0ptimum) Robot
AIRERR1 Robot! air pressure error INPUT, During robot! air pressure err. OUT.. Caom.
AIRERR2 Rohot2 air pressure error INPUT, During robot? air pressure err. OUT.. Com..
AIRERRZ3 Robot3 air pressure error INPUT, During robot3 air pressure err. OUT.. Com..
AIRERR4 Raobotd air pressure error INPUT,During rabotd air pressure err. OUT..  Caom..
AIRERRA Robotd air pressure errar INPUT, During rabotd air pressure err. OUT..  Caom..

ALIGHNTYF Align type selectil:Narmal 1:Cylindrical) Robot

ALVWERMA Enahle ¥-command,5ERVO command and RESET command in ALVY...  Com..

ARCH1S Shape of ARCH1 Robot

ARCHIT Type of interpalation far ARCH1 Robot

ARCH2E Shape of ARCHZ2 Roboat

ARCHZT Type of interpolation for ARCH2 Robot

ARCH3S Shape of ARCH3 Robot

ARCHIT Type of interpolation for ARCHZ Robot

ARCH4E Shape of ARCH4 Roboat

ARCHAT Type of interpalation for ARCH4 Robot j

Parameter List
’7 from File |

1] | i
Ready [ | [ [oEA1/03 1054 2

Fig. 7-1 Parameter editing tool (E1 or later)

The parameter edit screen differs depending on the number of machines being connected and the version of
this software. If multiple machines are being connected or Version D2 or earlier is in use, the parameters are
displayed for each machine as shown in the figure below

|User Parameter |H0b0t Controller [2 : Robot #2] E st I
Common | Raobat 1 |

I COMMOMN Parameter : I Change I

Parameter | E wplanation | :I
AIRERR1T Robot air oreszure erar IMPUT During robat] air oressure er. OUTPUT -
Fig. 7-2

If the power to the robot controller specified on the communication server is not on or it is not connected
correctly when starting the parameter edit tool, the "Select Read Destination" screen appears. In this case or
to change the parameters of the robot controllers other than the robot controller specified on the
communication server, see Section "7.2 Selecting the Read Destination"
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7.2. Selecting the Read Destination

The Select Read Destination screen can be displayed by one of the following operations:
1. Choose [Select Read Destination] from the [File] menu.

2. Click from the tool chip.

3. When unable to communicate with the robot controller specified on the communication server
(power not on, not connected correctly, etc.)
Select target

—Target:

1 Robot#1 (Pick and Flace) j

" File

Select I cancel |

Fig. 7-3 Select target

To connect with a robot controller and perform the maintenance of the parameters in the robot controller,
select [Robot Controller]. To edit the parameter information that has been downloaded to a personal computer,
select [File]. If a robot controller has been selected as the load destination, select the robot controller you want

to connect.
Fobat; 5 f - .
e Lk oo i eiekdandltace | = The controller selected in [Robot Controller]
e su| ot o | for the communication server is displayed
o Shat niaimaten as the initial value (Version D3 or later).
(The No. 1 robot controller is displayed in
Versions D1 and D2.)
Robot I 1:Robat#1 (Pick and Place) j

Fig. 7-4 The controller selected for the communication server

7.2.1. Selecting a robot controller
If you have selected a robot controller as the read destination, select the robot controller you are connecting,
and then click the [Select] button.

Target:

& Robot Controller

C File| 2 Robot#2 Sefting &
4 Robot#5 Palletize 10H4

Fig. 7-5 Selecting a robot controller

The parameter edit screen for the robot controller you have selected appears.
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7.2.2. Selecting files

The information that can be edited here includes batch backed-up data or backed-up parameters. If [File] is
selected, the window for selecting the parameter information you will be editing appears.

Open

Look jr: I —i Backup j ﬁl

|1 20030529
1 20030521

Cancel |

i

Fig. 7-6 Selecting files

Here, double-click the folder containing the parameter information. You can now edit the parameter
information in the folder you selected.

I RY-125 Parareter : || Channe I

Pararmeter | | Explanation | | i’
ACCMODE Initial mode of accelerationfdeceleration(1:Fixed,2:Optimurm) Rohot
AIRERR1 * Rohotl air pressure errar INFUT,During robot? airpressure err. OUT... Com.,
AIRERRZ2 *  Rohot? air pressure errar INFUT, During robot2 airpressure err. OUT... Com.,
AIRERR3 Rohot3 air pressure errar INPUT,During robots airpressure err. QUT... Com..
AIRERR4 Rohotd air pressure errar INPUT,During robotd airpressure err. QUT... Com..
AIRERRS Rohots air pressure errar INPUT,During robots airpressure err. QUT... Com..
ALIGHTYF Align type select{0:Mormal 1. Cylindrical) Rohot
ALWEMNA Enahle ¥-command, SERYO command and RESET command in ALW .. Com...
ARCH1S * Shape of ARCH1 Rohot
ARCHIT *  Type of interpolation for ARCH1 Rohot
ARCHZS Shape of ARCH?2 Rohot
ARCHZIT Type of interpolation for ARCH2 Rohot
ARCH3S Shape of ARCH3 Rohot
ARCHIT Type of interpolation for ARCH3 Rohot
ARCHA4S Shape of ARCH4 Rohot
ARCHAT Type of interpolation for ARCH4 Rohot LI

Farameter List

fram File |

Fig. 7-7 The parameter information in the selected folder
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7.3. Downloading the parameter list (Controller -> PC)

Maintenance

@ Werzion of parameter list in Fobot Controller is newwer.  Download parameter ligt from Robot Controller?

Mo |

Fig. 7-8 Confirmation

This window will appear in the following cases.
1. When there is no parameter list information in the personal computer.

2. When the parameter list used in the robot controller is newer than the parameter list already stored in the
personal computer.

* Although it will take approx. five minutes to download the parameter list information, using the latest
parameter information is recommended.

[Reference Values] When Version J1 of the robot controller software and Version E1 of this software are
connected
When using RS-232C (9600 baud rate) : 4 min. 30 sec.
When using RS-232C (19200 baud rate) : 2 min. 30 sec.
When using Ethernet : 24 sec.

If the parameter list information is not read out correctly, the following type of window will appear.

{ | Maintenance - [RC@2.mai] 9 [=]
I File  “iew Parameter |nitislization Spstem  ‘Window  Help _1&2| x|
& Wt o 2] ool
|User Parameter |Hobot Cantraller [2: Robot #2] &I =
Refer to the robot instruction
Cornman I Fiobot 1 | .
manual for details on the
| COMMON Parametes : Change | parameters displayed here.
Parameter | E xplanation |
AIRERR1 Robot air prezsure enor INPUT . During robat air pressure e, OUTPUT %/
AIRERRZ2 Robot2 air pressure enor INPUT . During robot2 air pressure e, CUTPUT
AIRERR3 Robot3 air prezsure enor INPUT . During robaot3 air pressure e, OUTPUT
AIRERR4 Robotd air pressure enor INPUT . During robotd air pressure e, CUTPUT
AIRERRS Robots air prezsure enor INPUT . During robotS air pressure e, OUTPUT
ALWENA Enable ¥-command, SERYD command and RESET command in ALWEAYS glat(0...
AREATAT Type of area check 1 [not use/zone/interference]
AREATME Robot Mo, for area check 1
AREATR Position for area check 1 (s p.z.a.b.c.11 2]
AREATPZ Position2 for area check 1 (4022001 2]
AREA2AT Type of area check 2 [not use/zone/interference]
AREAZME Robot Mo. for area check 2
AREAZP Position] for area check 2 (s p.z.a.b.c.11 2]
AREAZPZ Position2 for area check 2 (4022001 2]
AREA3AT Type of area check 3 [not use/zone/interference)
AREAZIME Robot Mo. for area check 3 :!
Parameter List
’7 from F/C fom File |
Ready HUM 4

Fig. 7-9 Parameter List
The parameter list can be read from the robot controller or from the personal computer using these buttons.

Reading the parameter list
[From R/C] : The parameter list is read from the robot controller.
[From File] : The parameter list written in the personal computer is read.
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7.4. Changing the parameters

Click on a parameter displayed in the list, or input the parameter name, and then click on the "Change"
button.

The designated parameter information in the robot controller or personal computer will appear.

After confirming the parameter, the parameter information in the robot controller can be rewritten by clicking
on the "Write" button. (When editing the parameter information saved in the personal computer, the "Write"
button will change to an "OK" button.)

i Parameter

IﬁXMHEV Robot ; P

IHated zpeed of motor for additional asiz [rpm]

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

w00 - M e L M =

—
=

—
—

-
™

—
[a}

—
=

—
o

—
m

Enit |

Fig. 7-10 Changing the parameters

There are some parameters that cannot be edited. In this case, the "Write" button operation will be disabled.

—~ & Caution ~

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.
\. S

~ & Caution w

To validate the rewritten parameter information in the robot controller, the robot controller power
must be turned ON again.
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bperating Modes of the Robot Controller When Writing Parameters )

Software version

of robot controller Writable mode switch

Parameters can be written in any of Teach, Auto(OP) and Auto(Ext) modes.

Version J1 or However, parameters cannot be written while any program with other than the
|later startup condition of ALWAY'S has been started. In such a case, stop the program,
and then write parameters.
H7 or earlier Parameters can be written only in Teach mode.
\ J,
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7.6. Parameter menu

With this tool, parameter panels grouped as windows for each function are prepared. Select the name of the
parameter to be referred to with "Parameter setting" on the menu.

02061 0.mai]

Farameter Initislization  System  Window |

tdation Limit parameter

Jog parameter

Hand parameter

Wwhorkpiece and Hand 'Wweight
Tool parameter

Slat Table

Output Signal Beset Pattern
Special-Purpoze [/0 signalz azzignment

LCommunication parameter

Zone
Free Plane Limit
Home pogition

Program Language

Fig. 7-11 Paramter menu

& Caution

The language (MELFA-BASIC IV/MOVEMASTER command) to be used by the controller can be
changed with the "Robot Language" parameter. Note that the robot models that can use the
MOVEMASTER commands are limited. Refer to the Standard Specifications for the model in use to
confirm whether the commands can be used.
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7.6.1. Motion Limit Parameter
Set the operating range of the robot

Motion Limit parameter X|

IHobot Contraller [1: Robot #1 [Pick and Place]]

Fobat 1 |

I RW-125

—&BS Limnit [MEMAR] [rarm,deg] - —Jaint Limit [MEJAR] [, deg]
. - +
201 - 20 170019 170
-200J2 20 -100 J2 130
20 43 20 -130 43 160
20 J4 20 160004 160
-20 5 20 120 J5 120
-20 U6 20 360 Jg 3E0
30 0J7 a0 -B0000 J7 =
30 8 a0 -30000 Jg 80000

— Uzer Defined Qrigin [USERQRG] v Z Limit [MEPAR] [mnm]

— [mm.deg s

1 0 10000 % 10000
J2 0 10000 & 10000
J3 30 -10000 = 10000
J4 0
J5 30

0
A Frint |
J7 0
= y Wwirite |

Fig. 7-12 Motion Limit parameter

7.6.2. JOG Parameter

Set the speeds of joint jog and orthogonal jog.
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JOG Parameter

Fig. 7-13 JOG parameter

Parameter menu 7-113



7. Parameter editing tool

7.6.3. Hand Parameter

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.

HAMD Parameter X|

IFh:uI:u:ul Cantraller [1 : Fobat #1 [Pick and Flace]]

Robot 1 |
Rv-125
Hand & | Hand 7 | Hand &
Hand1 | Hand2 | Hand2 | Hand4 | Hand5
~Hand Type H&NDIYPE]
" Mome
" Single
Signal No. IE":“:'
" Double
¢ |0-tacro Elpen:l vI Cloge : I 'I

—Workpiece grazp Definition (HNDHOLDY

lﬁtHand Open IWorkpiece non-grasp j Brint |

lé.t Hand Cloge IWnlkpiece Qrazp ﬂ

Wdrite |

Fig. 7-14 Hand parameter

7.6.4. Workpiece and Hand Weight
Set the hand conditions and work conditions.

x|
IRobntCuntrollerH : Robot#1 [Fick and Place]]
Robot 1 |
| RY-125
| WRKDATD | WRKDAT1 | WRKDATZ | WRKDAT3 | WRKDAT4 | WRKDATS | WRKDATE | WRKDATZ | WRKDATS
|weight kgl | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.0 | 0.0 | 0.00
cine 2l 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.0 | 0.0 | 0.00
o (5] | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.0 | 0.0 | 0.00
otk =2l 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.0 | 0.0 | 0.00
P [Center of 2l 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.0 | 0.0 | 0.00
gf‘;ﬁ'ﬁn [ | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.0 | 0.0 | 0.00
from] [z | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.0 | 0.0 | 0.00
| HNDDATD | HMDDAT1 | HNDDATZ | HNDDAT3 | HNDDAT4 | HNDDATS | HNDDATE | HWDDAT? | HNDDATS
[weight kel | 12.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00
e X | 25500 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.0 | 0.0 | 0.00
b ] 265.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hand E: 22.00 0.0 0.ao 0.ao 0.0 0.0 0.oo 0.00 0.00
Center of [x: 0.00 0.00 0.oo 0.oo 0.oo 0.oo 0.o0 0.00 0.00
gravity
i 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
from] 2 86.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
FPrint | Write I

Fig. 7-15 Workpiece and Hand weight

WRKDATO0 and HNDDATO might not be able to set according to the kind of the connected robot. In that case,
the row of WRKDATO and HNDDATO cannot be input.
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7.6.5. Tool

Set the standard tool coordinates and standard base coordinates

This screen is different according to the software version of the controller who connects it.

(1) Robot controller Ver. H7 or earlier

TOOL

X

| Raboat Caontraller [1 : Pickup rabot #1]

Robat 1 |

| RY-204

— Standard Bage coordinate
[MExEBS)
[mrn, deq]

Lo I == = L R o

— Standard Tool coordinate

[ME®TL)
[, deg]

0000
0.0a0
0.0a0
0000
0.0a0
0000

Wwdrite

e

Fig. 7-16 Tool (Robot controller Ver. H7 or earlier)

(2) Robot controller Ver. J1 or later, and Robot which cannot use “Position repair tool”

TOOL

| Raboat Caontraller [1 : Pickup rabot #1]

Robat 1 |

| RH-154H85

Exit |

X

—5TD Baze coordinagte — STD Tool coordinate

[MEXES) [MEXTL]

[, deg] [rrn, deq]
¥ 0.0000 5 0.0000
vo [ ooooa || o[ ooooo)
z. [ ooooo |z [ ooooo)
A 0.0000 & 0.0000
g: [ om0 || g.[ 00000
c. [ om0 || og.[ oo

— Tool coordinate data 1-4

[ T = = ) o (R S 4

[ME=TLT]  [MEXTLZ]  [MEXTL3]  [MEXTL4]
[mrn, deq] [, deg] [, deg] [mrn, deq]
0.00 n.00 0.00 n.00

0.0 n.00 0.0 n.00

0.00 n.00 0.00 n.00

0.0 n.00 0.0 n.00

0.0 n.00 0.0 n.00

0.00 n.00 0.00 n.00

Print | Wwdrite |

Fig. 7-17 tool ( Robot controller Ver. J1 or later 1)

Parameter menu 7-115



7. Parameter editing tool

(3) Robot controller Ver. J1 or later, and Robot which can use “Position repair tool”

x|
|R0h0t00ntrnller[ 1 Pickup rahot#1] Exit |
Fobot 1 |

| Rw-125

—5TD Baze coordinate — STD Tool coordinate

— Tool coordinate data 1-4

[MExEBS) [MEXTL] [MEXTL1]  [MEXTLZ]  [MExTL3]  [ME<TL4]

[rrn, deq] [, deg] [mm,deg]  [mm, deq]  [mm.deg]  [mm, deg]

5 .00 e 0.00 e 0.00 0.00 0.00 0.00
- n.ao Y 0.00 Y n.ao 0.00 n.ao 0.00
Z- 0.00 7 0.00 7 0.00 0.00 0.00 0.00
& n.ao B 0.00 B n.ao 0.00 n.ao 0.00
E-: n.ao E- 0.00 E- n.ao 0.00 n.ao 0.00
C: 0.00 C: 0.00 C: 0.00 0.00 0.00 0.00

— for repairing pogitions tool [read only)
—5TD base coordinate ~5TD tool coordinate
 Tool coordinate data 1-4

[ME=DES] [ME=DTL) [ME=DTL1] [ME<DTLZ) [MEXDTL3) [ME<DTL4)
[rrn, deq] [, deg] [mm, deg]  [mm, deg] [mm, deg]  [mm, deg]
5 0.0000 e 0.0000 5 0.0000 0.0000 0.0000 0.0000
¥ 0.0000 i 0.0000 ¥ 0.0000 0.0000 0.0000 0.0000
Z- 0.0000 7 0.0000 Z- 0.0000 0.0000 0.0000 0.0000
& 0.0000 B 0.0000 & 0.0000 0.0000 0.0000 0.0000
E-: 0.0000 B 0.0000 E-: 0.0000 0.0000 0.0000 0.0000
C: 0.0000 o 0.0000 C: 0.0000 0.0000 0.0000 0.0000

Frint | Write |

Fig. 7-18 tool ( Robot controller Ver. J1 or later 2)

Please refer to “12. Position repair” for the robot which can use "Position repair tool".
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7.6.6. Slot Table

Set the operating conditions of each task slot during multi-task operation.

Slot Table X|
IHDth Controller [1: Robot #71 [Pick and Flace]]
Slot Table :
Slot Mo, | Frogram Mame | Mode | Condition | Friirity |
1 CMD REP START 1
2 22 REP START 1
3 REP START 1
4 AL REP ALWATS 1
5 REP START 1
B REP START 1
7 REP START 1
a8 REP START 1
Print | Change |
Fig. 7-19 Slot Table
Select the task slot number you are changing

and click the [Modify] button. When the
modification window appears, set the program
name, operating conditions, startup conditions
and task priority, and then click [Write].

—8LT2

Slot Ma. ; I 2

Witite

Cancel

—Program Files

|11

[

Qlearl
Defaultvalues

100
11
17

File List | Priority |1—ﬂ

Conditions

Maode : REP A

Conditions ISTART 'l

Fig.

When the [Revert to Initial Values] button is clicked, the

following confirmation screen appears

7-20 Slot Table — Change

Slot Table - Initialization Confirmation

Will initialize information for next slot Mo,

Okay?
Slot Mo, IT
Pragram Marme : |22
Operation Type : IFIEF'

Start Conditions : IST:D«F!T

Task Pricrity : I 1

Fig. 7-21 Initialization confirmation
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7.6.7. OUTPUT Signals Reset pattern

Set the operation when resetting the general-purpose output signals such as the CLR instruction and
dedicated input (OUTRESET).

Output Signal Reszet Pattern X|
IFh:uI:u:ul Cantraller [1 : Fobat #1 [Pick and Flace]] E sit |

Reset Output Signals simultaneously with program reset. I Ho Yes | [SLRSTIO)

0-255 | 60006511 | 65127023 | 70247635 | 7536-0047 |

Signal | 0 :II IDFF[IZI] EIN[1]| Hold["]l
[ORSTO- DRSTZ24]

Signal | 4 |3 | 2 |1 |
PR i At T hhhh
£33 K0T X 1T 4 3 01 R T KT
95- 64 00000000 OOQOOOOD  QOOOOOOO 0000000
127- 96 00ODOOOO  OOQOOOOD  QOOOOOOO (0000000
159-128  00ODOOOO  OOOOOOOD 00000000 (0000000
191-160  0000OOOO0  OOOOOOOD 00000000 (0000000
223192 0000OOOO0  OOOOOOOD 00000000 (0000000
255-224  00ODOOOO  OOOOOOOD 00000000 (0000000

Select |
Frrint | rite |

Fig. 7-22 OUTPUT Signals reset pattern

Set a signal number, and then select one of [OFF]/[ON]/[Hold]. [HiEi e nE ettt e ]
The value of the signal having the specified number displayed in the

list changes. keaning

Also, selecting a signal group (for example, "32-0") and then 0: OFF
clicking the [Select] button changes 32 signals at once. 1-0N
*: Haold

135- 128: |m

After confirming the signal number and settings of each signal, _ T
click the [Write] button 143- 136: |

151 - 144 : IIZIIZIIZIEIIZIEIEIIZI

159 - 152: I a0aaaaaa

ak I Cancel |

Fig. 7-23 Change
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7.6.8. Special-purpose 1/O Signals assignment

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.

(1) General

special-purpose INPUT/OUTPUT Signals assignment

|RnbntCnntroIler[1 - Robot#1 [Pick and Place]]

General | Start [each Slot) | Stop (sach Slat] | Serva OFF (each Robot) | Servo O (each Robot] | Machine Lock [each Fiobet] | Data | JOG | HanD |

I INFUT I OUTFUT

| 4UTD Enable | AUTOENA | |AUTO Enable | AUTOENA | |H-Eror | HLYLERR |

|START | START | 3 || |DurngExecute | sTART | O |LEno | LLYLERR |

|sTOP | stop [0 || |Duingwai | stoP | | Caution | CLYLERR |

|sTOP2 | stoPz | | During wait 2 | stoPz | |Duiing EMG-Stop | EMGERR |
STOPIN STOPSTS TEACH-mode TEACHMD

| Program rezet | SLOTIMIT I Prg zelect enable SLOTIMIT AUTO[OP. Jmode ATTOPMD

|Error Reset | ERRRESET | 2 || |DuingEnor | ERRRESET | 2 |AUTO[EXT.Jmode | ATEXTMD |

| Cycle-Stop | Croe | | During Cycle-Stop | Crole |

|Servo OFF | sRvaofF [ 1 || |ServoON Disable | SRVOFF |

|Serva DN | sRvON | 4 || |During Servo ON | osmvoN [ 1

| Operation Enable | IDENA [ 5 || |Dperation Enable | IDENs [ 3

| Machine Lock | MELDCK | |Duting Machine Lack. | MELOCK |

| Move Home | saFEPOS | | Moving Home | SaFEPOS |

|GeneraIDutput reset | OUTRESET I

FErint | it |

Fig. 7-24 General

(2) Start(each Slot)

Special-purpose INPUT/OUTPUT Signals assignment il

|RDthCnntrDIIer[1 . Robot#1 [Fick and Place]] Exit |

General Start [each S1ot) | Stap (sach Slet] | Servo OFF (sach Rabot | Serva ON (each obol] | Machine Lock (sach Fiobot] | Data | JOG | HaND |

[NPOT [OOTROT _ FiNPOT - [A0TPOT.

Siot 1 | 5TSTART Slot 17 | 5175TART

Slot 2 | 525TART Slot 13 | S185TART

Siot 3 [ 535TART Slot 19 | 5195TART

Siot 4 | 545TART Slot 20 | 5205TART

Siot 5 | SBSTART Slot 21 |521START

Siot 6 | SBSTART Slot 22 | 5225TART
| Slot 7 | SPSTART | | | Slot23 | 5235TaRT | [

Siot 8 | 58START Slot 24 | 5245TART

Siot 9 | 595TART Slot 25 | 5255TART
| Slot10 |S10START | | | Slot26 | S265TART | [

Slot 11 [5115TART Slot 27 | 5275TART

Slot 12 |5125TART Slot 28 | 5285TART
| Slot13 |5135TART | [ | Slot23 |5235TaRT | [ ﬁl
| Slot14 |5145TRT | | | Slot30 | S305TART | [
| Slot15 |S15START | | | Slat31 | S315TART | [
| Siot16 |S1ESTART | [ | Slot32 |5325TaRT | [ infite |

Fig. 7-25 Start(each Slot)
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(3) Stop(each Slot)

Special-purpose INPUT/OUTPUT Signals assignnent 5[

|RnbotContrnIIer[1 :Robot#¥ [Pick and Place]] Exit |

General | Start [each Slot)  Stop [each Slot] | Servo OFF (each Flobat) | Servo O (sach Fiobot) | Machine Lack [sach Robet) | Data | JOG | HAND |

JINPOT ™ JOOTROT [INPOT TOOTRPOT

Slot 1 | 51STOP | [set17 [simsTop

Slot 2 | 525TOP Skot18 | 5185TOP

Slot 3 | 535TOP Skot13 | 513570P

Slot 4 | 545TOP Slot20 | S205TOP

Slot 5 | S55TOP Sket21 | 521570P

Slot 6 | SESTOP Skot22 | 5225T0P
| St 7| S7STOR | | | Slot23 | s235TOP | [

Slot 8 | 5BSTOP Skot24 | 524570P

Slot 9 | 595TOP Slot25 | 5255T0P
| Slat10 | 5105TOP | | | Slot26 | S265TOP | [

Slot11 | 5115TOP Skt 27 | 527570P

Slot12 | 5125TOP Slot28 | 5285TOP B
| Slot13 | 5135TOP | [ | Slot2s | s295TOP | [ —l
| Slat14 | 5145TOP | | | Slot30 | 5305TOP | [

Slot 15 | §155TOP Skt31 | §315TOP

Slot 16 | 5TESTOP Skot32 | 5325T0P wite |

Fig. 7-26 Stop (each Slot)

(4) Servo OFF(each Robot)

Special-purpose INPUT/OUTPUT Signals assignment 5[

|RUthCDntmlIer[1 :Robot#1 [Fick and Place]] Exit |

General | Start [each Slot) | Stop (sach Slol] - Servo OFF (sach Fiobot] | Serva O (each Fiobot) | Machine Lock [sach Fiobot) | Data | JOG | HAND |

I INPUT I OUTROT
| M1SRVOFF | Serva OFF Fobot 1 | | Servo ON Disable Robot 1 |
| M2SRVOFF | Ribat 2 | | Rabat 2 |
| M3SRVOFF | Riobot 3 | | Robat 3 |

Frint | Wwrite |

Fig. 7-27 Servo OFF (each Robot)
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(5) Servo ON (each Robot)

special-purpose INPUT/OUTPUT Signals assignment ﬂ

|R0bntCnntroIler[1 - Fobot#1 [Pick and Place]] Exit |

General | Start (2ach Slot] | Stop [sach Slat) | Serva OFF (sach Robot]  Serve ON [2ach Robot] | Machine Lock (sach Robot] | Data | JOG | HAND |

I INFUT I guTROT
| MISRYON | ServaON  Robot1 | During Servo ON Robot 1
| M25RVON | Robot 2 | Robot 2
| MISRVON | Rabot 3 | | Robot 3

FErrint | dTite |

Fig. 7-28 Servo ON (each Robot)

(6) Machine Lock (each Robot)

Special-purpose INPUT/OUTPUT Signals assignment il

|RDthCnntrDIler[1 - Fobot#1 [Fick and Place]] Exit |

General | Start (each Slot] | Stop (sach Slat) | Servo OFF (each Fiobol] | Servo ON (sach Ficbot] Machine Lack (sach Fiobol] | Dats | JOG | HAND |

I INFUT I QuTPOT
|MIMELOCK | Machine Lock Robot 1 | | Duiing Machine Lock Robot 1 |
| M2MELOCK. | Rabot 2 | | Ruabot 2 |
|M3MELOCK. | Robot 3 | | Robot 3 |

Frrint | drite |

Fig. 7-29 Machine Lock (each Robot)
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(7) Data

Special-purpose INPUT/OUTPUT

Signals assignment

| Robot Caontraller [1 : Robot 3#1

[Pick and Flace]]

x|

Exit |

General | Start [each Siot) | Stop [each Slot] | Servo OFF (each Flobat] | Servo O (sach Fiobot) | Machine Lack [sach Robet) Data | J0G | HaND |

I INFLIT I OUTRUT
Frogram S elect FRGSEL
OVRD specification OWRDSEL
|F'mg. Mo, output requirement | FRGOUT I |During output Prog. Ma. | FRGOUT |
|Line Mo, output requirement | LIMEQUT I |Duling output Line Mo, | LIMEQUT |
|OVRD output requirement | ovRDOUT | | Duting cutput DYRD | ovRDOUT |
|Err. M. output requirement | ERROUT | |During autput Err. Mo | ERROUT |
Start End Start End
| Walue input IDDATA | - | Walue output | iopata | -
|
|R/Cready | RCREADY |
| Low Battery | BATERR |
Start End
| within user defined area (8) | UsRaREA |
Frint | Wwrite |

(8) JOG

Fig. 7-30 Data

Special-purpose INPUT/OUTPUT Signals assignment

|RUthCDntmlIer[1 :Robot#1 [Fick and Place]]

x|

Exit |

Generall Start [each SIDt]l Stop [each Slot]l Servo OFF [each HDth]I Servo OM [each Hnbot]l Machine Lock [each Hnbot]l Data JOG | HAMD I

I INPOT I ouTPOT
| J0G mode specification |JoGEMA [ ] |J0G mode | JOGENA |
Start End
| JOG(+) specification | JoG+ | -
| JOG(] specification | JoG- | - Statt End
| JOG mode specification | JoGM | - |J0G mode | JoGM |
|Error dizregard at JOG |JDGNEF| | |During erar disregard at JOG |JDGNEF| |

Erint | dribe: |

Fig. 7-31 JOG

JOGNER(JOG command INPUT signal, During JOG OUTPUT signal) can be used with Version J2 or later of
the robot controller software.
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(9) HAND
special-purpose INPUT/OUTPUT Signals assignment ﬂ
|R0bntCnntroIler[1 - Fobot#1 [Pick and Place]] Exit |
Generall Start [each SIu:-t]I Stop [each SIot]I Servo OFF [each Fiobu:-t]l Servo OM [zach Hol:u:t]l Machine Lack [zach Fiotu:-t]l Data I JOG  HAND |
—Hand Dutput State —Hand Input Signal [8]
[~ ooTrOT [~ oOTrOT
Start End Start End

1 | HNDCNTLY | 3 | 1| HNDSTST | -

2 | HNDCNTLZ | o | 2 | HNDSTS2 | -

2 | HNDCNTL | 3 | 3| HNDSTSZ | -

—Hand Eror —&ir pressure Errar
[FHFOT [oOTROT [FINFOT [a0TROT

1 | HNDERR1 | | | 1| MRERRT | [

2 | HNDERR2 | [ | 2 | MRERRZ | [

2 | HNDERRZ | | | 3| ARERR3 | [

Frrint | Wit |

Fig. 7-32 HAND
(10) Warm up mode
This function can be used with Version F1 or later of this software.
However, note Version J8 or later of the robot controller software.

Special-purpose INPUT/OUTPUT Signals assignment x|

|F|obot Controller [1 : Robot #53]

E xit |

Eeneral I Start [each Slot) I Stop [each Slot) I Servo OFF [2ach Robat) I Servo 0N [each Robot) | M achine Lock [each Robat] |
Data JOG HaMD ‘wiarm up made
| INFUT | OUTPUT
“Wwharm up mode setting Fobat 1 | MTWUPEMA ‘“Wharm up mode enable Fobot 1 | MTWUPEMA
Fiobot 2 | MEWLIPEMA Fiobot 2 | M&WILIPEMA
Fobot 3 | MIWLIPEMA Fobaot 3 | MIWLPEMA
Wwharm up mode in progress Robot 1 | MTWUPKMD
Fobat 2 | M2wWUPMD
Fobot 3 | M3wWURMD

Print |

Wwrite |
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7.6.9. Communication Parameter

Set up the communication

environment of the RS-232C interface located at the front of the robot controller.

Communication Parameter [RS-232C) x|

Exit |

IRDthCDntrUIIer[ 1: Robot#1 (Pick and Place)]
— RS232C

Baud Rate (CBALIZ32) :

Parity (CPETY232) : IEven "I

Stop Bit (CETOP232) :

Termination (CTERM233) . |CR b

Protocol (CPRC232) INun-Prucedual 'I

Data

Print |

Fig. 7-33 Communiaction Parameter (RS-232C)

7.6.10. Zone

Specify the area (rectangular) defined by two orthogonal coordinate points.

Zone Mi=E3
IHobot Contraller [ 1: Robat #1 [Pick and Flace]]
3 | 7 | B
! |2 13 14 |:s
 Type [AREATAT) Robat Mo. [AREATME]
* MNone |1 vI
" Signal |FN e
" Enmar
— Pasition [AREATP1)—— [~ Position [AREATPZ]——
[, deg] [, deg]
o 0.0o e 0.0o
e n.oo e n.oo
zZ- n.oo zZ- n.oo
A 36000 A 360,00
B - 36000 B - 360,00
Eo -360.00 Eo 360.00
L1 0.00 L1 0.00
L2 0.00 L2 0.00
Teaching | Teaching |
B |

Fig. 7-34 Zone
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7.6.11. Free Plane Limit

Set the overrun limit used on free planes.
Free Plane Limit X|

IFh:uI:u:ul Contraller [ 1: Robat #1 [Pick and Place]]

LA -2 - B T - - I -
— Attribute [SFC1AT)————— ~ Robot Mo, [SFCIME]———
' OFF I I
1 -
0N
0N Rv125
— Pasition 1 [SFC1P) | — Pasitian 2 [SFC1P)5 — Position 3 (SFC1P)
M i M
0.00 e 0.00 e 0.00
Y 0.00 Y n.ao Y 0.00
Z: 0.oo Z: n.oo Z: 0.on
Teaching | Teaching | Teaching |

Print | Write |

Fig. 7-35 Free Plane Limit

7.6.12. Home position
Set the position of the escape point.

IHobot Contraller [ 1: Robat #1 [Pick and Flace]]

Robot 1 |

Rw-125

— Home Pozition [JSAFE]

[rrn, deq]

J1 0.o0
2. [ om
J3: [ sooo
Ja . 0.o0
J5: [ oo
g [ oo
w7 [ om
Ja: [ oo
Teaching |

Frrint | rite |

Fig. 7-36 Home position
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7.6.13. Program Language

Set the position of the escape point.

Program Language Ed

IFh:-I:n:-t Contraller [ 1: Robot #1 [Pick and FI Enit |

[BLHG]
" MOYEMASTER COMMAND
&+ MELFA-BASICA

Frint |

Fig. 7-37 Program Language

& Caution

The language (MELFA-BASIC IV/MOVEMASTER command) to be used by the controller can be
changed with the "Robot Language" parameter. Note that the robot models that can use the
MOVEMASTER commands are limited. Refer to the Standard Specifications for the model in use to
confirm whether the commands can be used.
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7.7. Search

Strings can be searched from the parameter list being displayed. This function is supported from Version E1 of
this software.
Select [Search String] from the [Search] menu.

T | Parameter edit - [RC@&1.mai]

#1 File “iew | Search Parameter Initial
| Ml Search... Chl+F

Fig. 7-38 Serach menu

Find |
FindWwhat:  |JOG| =] Find I
[T Match Case Ciirection Cancel |

" Up
& Down

Fig. 7-39 Search window

Enter the string you want to search in the search string field, and click [Search Next]. The specified string is
searched from the current cursor position in the parameter list to the direction specified in [Search Direction].

RV-125 Parameter . [A#J0GTS Change
Farameter | Explanation | | ;l
POl Speed limit of motor for additional axis [rpm] cam...
AHAMND AMP Mo, for additional axis cam... —l
AHIOGTS TS of Filter on JOG for additional axis cam...
AEMEMO Fobot no for additional axis cam...
AEMREEY Fated speed of motor for additional axis [rpm] cam...
AHEPOL Found direction of additional axis (CWICCW = 011) cam...
BAEEN Swnrhrnnized ronvine weith 11 12 Avis AOIRIOIFF = TarR0m REnhnt

Fig. 7-40 Result
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7.8. Initialization

7.8.1. Initializing the battery remaining time
The robot controller battery's remaining time can be initialized. This function is used when replacing the
battery.
Select "Initialize" - "Battery remaining time" from the menu.

Syztem  Window

Initialize battery remaining time

Will initialize battery remaining time in robot controller.

Okay?

Caution

If this initialization iz carried out when nat replacing the battery,
the correct remaining time will not be digplaged.

Do not initialize unlezs replacing batteny.

Fig. 7-41 Initializing the battery remaining time

& Caution

If the battery remaining time is initialized when not replacing the battery, the correct remaining
time will not be displayed.
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7.9. System information

The system information can be used to save the robot origin data into a file and to transfer the information in
the file to the robot controller.

Two types of origin data handling are described in this section, however, the file save format is different in
each type. To write the saved information to the robot controller, use the same file save format.

7.9.1. Robot origin data

& Caution

Controller modes available during the origin data readlwrite
The controller modes (TEACH/AUTO (Op.)/AUTO (Ext.)) available for the origin data read/write
are different depending on the controller and the version of this software. See the table on the
following page for further details.

Select "System" - "Robot origin data" from the menu.

n | Svstem indow Help
Robot Origin D ata
| Fobat Origin Parameter <8 ackup:

<

Robot Origin Data | x|
Frabot 1 |
R-204,
Do | 007 W7 Save tofile
J1: | 000000
J2: | 000000
J3: | Bead from file
Ja: | 000000
JB | ZERwA Edit
JE: | 000000
J7
Ja8: rite

Fig. 7-42 Robot Origin Data

[Save to file] : Can save the displayed origin data in a file.
[Read from file] : Reads the origin data saved in a file, and displays it on the screen.
[Edit] : Can edit the origin data that is being displayed on the screen.
[Write] : Writes the origin data that is being displayed on the screen into the robot controller.
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-~ Memo

DJNT (origin position error) parameters
DJNT represents the origin position error. If the origin position is corrected using the Position Repair
Support Tool, a value will be given to this DJNT. (If the Position Repair Support Tool is not used to
correct the origin position, all elements will be set to 0. Note, however, that RV-4A will be given a default

value.)
Since DJNT is not available to the general user, values cannot be changed directly by the users.

DJNT parameter display
The DJNT parameters are displayed with version E1 or later of this software.
Note, however, that they may not be displayed depending on the connected robot (such as the robots

that are not compatible with the position repair support function).

* Operating Modes of the Robot Controller When Writing Robot Origin Data
When writing the origin data of the robot using this software, the restrictions on the operating modes of
the robot controller as listed in the tables below apply, depending on the version of this software and the
version of the robot controller software. Refer to the table below.

(1) When reading

Robot controller

Ver. J1 or later Ver. G9 to Ver. H7 | Ver. G8 or earlier
° Ver. E1 or
§ later Can read in all modes:
£ | Ver.C2to Auto(OP) mode Can read only in Auto(Ext) mode
g’) Ver. D2 Auto(Ext) mode (Cannot read in any other modes)
< | Ver.C1or Teach mode
earlier

(2) When writing

Robot controller

Ver. J1 or later Ver. G9 to Ver. H7 Ver. G8 or earlier
Ver. E1 or Auto(OP) mode
S | later Auto(Ext) mode Auto(Ext) mode
.-E Teach mode Teach mode Teach mode
3 | Ver.C2to Auto(Ext) mode
2 Ver. D2 Teach mode
|_
Ver..C1 or Origin data cannot be written by this software.
earlier
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7.9.2. Robot Origin Parameter <Backup>

[Robot Origin Parameter <Backup>] can be used to back up the parameters that comprise the robot origin
data. If the robot origin data has additional axes, use this function to back up the origin data.

on | System  Window Help

EN Raobat Origin D ata ——

Raobot Mo, : Iw "I

Fiobot type |FW—1.~’-\

— Robot Qrign D ata [Parameter] :

MEINSD |-241210

MEINST |3F

MEINSZ |n, -182044, 218453, 0, 204300, 0,
MEOFFZ |0.1820,2731.0.0.0,0,0

Save tafile |
Load ta RAC |

Fig. 7-43 Robot Origin Parameter

[Save to file] : Can save the contents of the parameters for the origin (displayed parameters) loaded from the
robot controller in a file.
[Load to R/C] : Can transfer the parameters for the origin saved in a file to the robot controller. To transfer the
parameters for the origin to the robot controller, set the mode to the [TEACH] mode.
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7.10. Power Reset of the Robot Controller (Version E1 or later)

To make modified parameters effective, it is necessary to power on the robot controller again. The power
reset of the robot controller can be performed from the personal computer in Version E1 or later of this
software.

However, note that this function can be used with Version J1 or later of the robot controller software.

(1) When Setting Parameters
After setting parameters, the power reset confirmation screen appears. To immediately reset the power,
select [Yes]. To set more parameters, set all the necessary parameters first, and then select [Yes].

Parameter edit Ed

Witing of parameters to Robot Contraller waz completed,  Restart the Robot Controller,

Will pou reset the robot controller from PC.

Fig. 7-44 Confirmation1

(2) Power Reset Operation from the Menu
Select [R/C Power Reset] from the [File] menu to reset the power to the robot controller.

'f ‘Parameter edit - [RC@1.mai]

#1| File Wiew Search Parameter Initi

E T GHERC Parameter edit E
—  Password
Close :
|[ Will you rezet the robot contraller fram PC.
@he power supply of RJC :>
\/ -
Exit Yes

Fig. 7-45 Power reset operation from the menu
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7. Parameter editing tool

"Password" is used by the Mitsubishi service personnel to change the robot's system information.
Unconditionally select "No password" here.

{ | Parameter edit - [RC@1.mai]
¥ File Yiew Search Parameter

Select barget

Initi

F‘asswnrd

C FES
Reset the power supply of RfC
Exit

o]

C::::> Basswaord “

Cancel |

Fig. 7-46 Password
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7.12. Print of Parameter

The parameter values in the robot controller can be printed.
With the print function, the parameter values can be output to the printer or saved in a file.

This function is supported in €1 or later version of this software.

7.12.1. Print out

The [Print] button is displayed on the HAND Parameter screen or the Parameters screen that is displayed
via the parameter setting menu.

AREATPT Robat: | 0
IPmsitinrﬂ for area check 1 [xp.2.a.b.cl1.12] HAND Parameter
iHUbUl Controller
1 [ooo Robat 1 Ithntzl
z: | Rets
3. [0oo
Hard & | Hand 7 | Hand &
4:{o0n Hand1 | Handz | Hand3 | Handd4 | Hand®
5 (0.00
i Hand Type
B: |0.00 " Nane
7 [om ~ sin
ale -
— Signal Ho. {300
2. (000 % Double
@ € I0Macrn Open: | =] Chose: | =
~Workpiece grasp Defifition
l/-\lHand Open iWnrkpleca han-grasp _V_J < Erint ! >
lﬁlHand Close !Wurkpiece grasp :J ~——
‘wihite I
Evit

Fig. 7-47 Print button

If the [Print] button is clicked, the Print screen is displayed.
Print HE

i~ Printer
Properties |

I arre: EPSOM LP-32005

Statuz Default printer; Feady
Type: EPSOM LP-32005
Where:  WiMei2d3hp-9200z

Commert; [ Frint ta fil

r— Print range Copies

= 4 Mumber of copies: |1 3:

R : ;

T
SElection

Ok I Cancel |

Fig. 7-48 Print out
Confirm the printer to print, and then click the [OK] button. The parameter information that is currently being
displayed is output to the designated printer.

7.12.2. Print to file
If a printer is not connected to the PC, the loaded information can be output to a file. Check [Print to file] on
the Print screen above, and then click the [OK] button. At this time, the file is saved in the text format so that it
can be read by a general text editor (MemoPad, WordPad, etc.)
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7.13. Exit the Parameter editing tool

T | Maintenance - [robot.mai] | _ O] =]
#1 Eile Wiew Parameter |nitialization Sestem Window Help 18| x|

3| w4 2 |(ew])

e
|User Farameter |F|0I:n:|t Controller ﬁ’

Cammon | Robat 1 |

|EUMMDN Parameter : | Change | |

Fig. 7-49 Exiting the Paramter editing tool

Click on the [Exit] button on the screen or click on the "End" button on the tool bar.
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8. BackuBlRestore

8. Backup/Restore

The information on the robot controller can be backed up to the personal computer, or the backup
information saved on the personal computer can be restored to the 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.

8.1. Starting

Select [Backup/Restore] from the menu. The following 2 Backup/Restore _[ox]
"Backup/Restore" window appears. File Help

Fig. 8-1 Backup/Restore

— & Caution

Precautions when executing a backupirestore 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:

Backup/Restore =l

= ! E Wwhen backing up fior controller [CPU unit) exchange

The Maintenance forecast is effective in this contraller.

Fleaze back up infarmation of the "Maintenance forecast” with "Maintenance forecast
tonal”,

To do comectly the “Maintenance forecast'” after exchanging the contraller [CPU unit),
please reztore information of the "Maintenance forecast’ with the "Maintenance forecast
toal.

I the difference of the time of "back up™ and "restare’ iz great, or if you do not *restore",
take care the reliability of the "M aintenance forecast" falls.

'H'l Mai F Click the left button, and the "Maintenance
ﬁ aintenance Forecast Forecast" tool is started.

* Maintenance Forecast is supported in the controller's software version J1 or later, and version
E1 or later of this software.
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8.2. Backup ( Robot -> PC)

Save the information on the robot controller to a file on the personal computer.
Click the [Backup] button. The following window appears. Select the robot controller you are backing up.

[ Backup [Save : Robot controller -> Personal computer]
Select infarmation to backup
(Robot contraller -= Personal computer).
Cancel |
—Backup
Robot: | 1:Robot#1 (Pick and Place) =l
" Program
 Parameter Files
" System Program
[~ Parameter List Files
Fig. 8-2 Backup
Robot: o i - .
1+ Robat #1 [Pick and Place] =l The controller selected in [Robot Controller]
e su| Frabot Informai | for the communication server is displayed
- Shel TRmanen as the initial value (Version D3 or later).
(The No. 1 robot controller is displayed in
Versions D1 and D2.)
Robot I 1:Robat#1 (Pick and Place) j

Fig. 8-3 The controller selected for the communication server

<< Backup >>
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.

Note that this Save (Robot — Personal computer) is intended to back up the robot controller, so the
program cannot be edited using the program editing tool.

[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.

BKUP.SYS and MECHA.SYS files are automatically created in the designated folder. These files contain
the saved mechanical information of the robot controller and describe the save format. If these files are
deleted or overwritten, please note that offline data editing and data transfer to the robot controller cannot be
performed.

Precaution for Backup
When backing up the values of the robot (system) status variables and the values of the program
external variables, reset the power to the robot controller first, and then perform a backup operation.
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8.3. Restore ( PC -> Robot)

The backup data saved in the personal computer is transmitted to the robot controller.
Select the robot controller at the transfer destination.

Restore {Personal computer -= Robok)
|:> Select information to restare

[Perzonal computer -» Fobot contraller).

— Restore

Raobat : I 1: Robat #1 [Pick and Place] j
& All Files
 Program
" Parameter Filss

€ System Program

™ Change Robat Origin Data

Fig. 8-4 Restore

fisket 1 Robot #1 [Fick and Placs) =l The controller selected in [Robot Controller]
— Settmgl Hobotlnformationl for the gqmmunication server is displayed
as the initial value (Version D3 or later).
(The No. 1 robot controller is displayed in
Versions D1 and D2.)
Rabot : | 1 Robaot#1 (Pick and Flace) j

Fig. 8-5 The controller selected for the communication server

<< 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 Data] Valid only when [All Files] or [Parameter Files] is selected under [Backup].

If checked : Replaces the origin information in the robot controller with the contents of the mechanical
parameter file to be transferred.

If not checked : Loads the origin information from the robot controller, transfers the information in the

designated folder, and then returns the origin information that has been loaded to the
robot controller.
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Backup
files Check ON Check OFF
¥ iChange Robot Origin Data: [ ¢hange Robot Origin Data
controlle
Parameters(B) Parameters(B)
Restore Restore
files Origin data(B) files 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
Ver. J2 = I
Parameters(A) Parameters(B) Parameters(A) Parameters(B)
or later > >
Origin data(A) Origin data(B) Origin data(A) Origin data(A)
parameters for parameters for parameters for s parameters for
position repair (A) position repair (B) position repair (A) 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 for
Transfers a backed up file as is. The origin datajthe origin data and the parameters for
is replaced. recovering positions, the information inside the
controller is retained.
Parameters(B) Parameters(B)
Restore Restore
files Origin data(B) files 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
Ver. H7 or Z 7
. Parameters(A) Parameters(B) Parameters(A) Parameters(B)
earlier |
Origin data (A) Origin data (B) Origin data(A) Origin data(B)
F=-===========7 1 F=-===========7 1
! 1 ! 1
1 I ! 1
! 1 ! 1
! 1 ! 1
/,l7. ____________ a g e e e e e a
/ —
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 data| A backed up file is transferred. However, as for
is replaced. the origin data, the information inside the
controller is retained.

(*"Position Repair” is supported in version E1 or later of this software.)
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If communication is cancelled during a series of load processing, please note that the origin data may have
been changed.

r-&Caution

Precaution for Restore

When a program is running or the ALWAYS program is set up
Ver. E1 If a batch restoration or a program restoration is

or later executed when the program is being started, the R
. . < Clear the task-slot table. =
program will aUtomatlca”y be Stopped. ! E Cannot execute during an error{S60000000)
At this time, if there is an error in the controller, 5 . .
. K o you continue the restoring 7
the program in operation cannot be stopped,
and the message shown on the right will be I wo |

displayed.
Although a restoration process can be executed even 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.

Ver. D2 | Be sure to stop the program.
or earlier
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8.4. Power Reset of the Robot Controller (Version E1 or later)

To make the restored information effective, it is necessary to power on the robot controller again. The power
reset of the robot controller can be performed from the personal computer in Version E1 or later of this
software.

However, note that this function can be used with Version J1 or later of the robot controller software.

(1) Restore
After restoring, the power reset conformation screen appears. To immediately reset the power, select [Yes].

Backup/Restore 1]

@ Restore [Personal computer -» R/C] has been completed. Restart the Robat Contraller.

il you reget the power supply of BAC from PC.

Fig. 8-6 Confirmation of Power reset

(2) menu
Selecting [R/C Power Reset] from the [File] menu can reset the power to the robot controller.

Reset the power zupply of R/C X|
File Help
Backup (R)iC-=PC)
Restare (PC-=RC) Will you reset the power supply of RIC fram PC.

Program Backup/Restore

@themwemm@:(> Robat contraller: | 1:Robot#1 (Pick and Placs) 7|

Exit

Cancel |

Fig. 8-7 Operation by menu
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8.5. Program Backup

Several robot programs are copied between the R/C and personal computer.

,ﬁ Help
Backup (RJC-=PC)
Restore (PC-=RJC)

@m Backup,l'Re@

Reset the power supply of RJC

Exit

The robot programs copied to the personal computer can be edited with this software.

Fig. 8-8 Program backup/Restore menu

Select [File] - [Program Backup].
The Program Backup window will open.

Program Backup

—Sounce :

" Raobat controller

% Perzgonal computer

" Riobat controller

& Perzonal computer

Copy Files :
MNAME Add
LClear |
Al Clear |
~ Destination :

IE:\PHDGHAM FILES\MELF&Z

Copy | Cancel |

Fig. 8-9 Program backup

Using the [Add] button, set the file to be copied into the copy source area.
The file selected as the copy source can be canceled by selecting with the [Clear] button.

After selecting the copy destination, click on the [Copy] button.

Program Backup 8-143



8. BackuEIRestore

8-144 Program Backup
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9. Remote maintenance

The data of a robot at a remote location can be monitored and serviced over a telephone line.

Prepare a personal computer with modem and telephone line at the robot side and at the remote location.
Connect each personal computer with the following method.

9.1. Starting of Remote maintenance

Click on the "Remote maintenance" button on the main screen. The remote maintenance tool will start, and
the following type of dialog will appear.

Remote Maintenance il
Quit the "Robat Total Engineering Support Software” ather than the communication server,
1 Quit?

Fig. 9-1 Confirmation

If the program editing tool, monitoring tool or maintenance tool is running, exit the tool, and then click on the
"OK" button. The following main screen will appear.

E?? - Remote Maintenance ;Iglil
File Help
Clear |
Meszage board
I .
- Switches ON/OFF of the
Messages from connection beep sound when receiving a
destination will appear. message.

¥ Beep at the time of message reception

Tiransmit |

: X A message is sent to the connection
Line connection button destination.
W\\

Tranzmizzion Meszage :

‘§\

| Connection state with remote
robot is displayed.
T

CEHHEEE{&H'E| Cutaff

Fig. 9-2 Remote Maintenance
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9.2. Connecting with the remote robot

Click on the "Line connection" button.
The following line setting screen will appear. Input the telephone No., and type of modem being used, and
then click on the "Start" button. The remote connection different type of letters.

Line setting
Se_lect the modem Jesms claiea -
bemg used. ket Metiork
~Rabot connection method : Select "Server" for robot side,
& Provide senice (SERVER) and "Client" for remote location
Input the connection 4 side.
destination name  Connectto patner robot (CLIENT)

Packet size ; I 1000

— TransmissionfReception

& Waiting for incorming call € Transmit

Telephone Mo JIF address :

Wialpraperty, |
—
Input the telephone No.
Ok I Cancel |

Fig. 9-3 Line setting

&- Caution

If the personal computer being used is connected to an intranet, connection with LAN instead of
a telephone line is possible.

The following screen will appear when the "Dial property" button is clicked on. The details regarding the
telephone being used can be set. Take special care to the dialing method (tone (push line) or pulse (dial line)).

Dialing Properties HE
My Locations |
—where | am:

| amn dialing from: IDefauIt Laocation vl New. . | Eemuye |
The area code is: Idd

| ammir: I |United States of America [1] j

—How | dial from this location:

To access an outside line, first dial: |DD forlocal, |DD for long distance.

[ Dial using Calling Card: Chatge.. |
[ This location has call waiting. To disable it, dial I v|

The phone system at this location uses: % Tone dialing ¢ Pulse disling

Caution!!
Dialing method

Fig. 9-4 Dialing properties
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10.Simulation
(Only for standard installation)

The simulation methods are explained in this section.

& Caution

The simulation function is compatible only with the "standard version".
Note that the simulation function also cannot be used when the MOVEMASTER commands are
selected with the "standard version".

& Caution

The Robot might occur error of a speed limit over so on though operation speed quickens when
the "simulation condition" is set to [High-speed].
In that case, the error might not occur if the "simulation condition" is set to [High-accuracy] again.

The robot program's operation can be simulated using the program editing tool. The simulation function can
be used with the [Simulation] menu.

[Cl=® Simulation
ﬁ Simulation Yisw B Simulation View : Simulation screen display.
== Execute Step » [ Execute, Stop : Simulation execute/stop switch.

Simple cycle calculation ¥ Simple cycle calculation : Calculates cycle.
Error b anitar . .
— Error Monitor : Error display.

Fig. 10-1 Simulation menu

10.1. Simulating operation

10.1.1. Start of Simulating operation
The program being edited (only when always open) can be simulated. The types of simulation are the same
as the robot controller, and include [Automatic operation], [Step execution] and [Direct execution].

To simulate the operation, select one of the following from the [Simulation] menu [Execute/stop].

Automatic operation
Simple cycle calculation  » Stop
Errar Manitor Step run

Diirect Execution

Fig. 10-2 [Simulation] [Execution/stop] submenu

[Automatic operation]
[Step execution]
[Direct execution]

The following "Model selection" dialog will appear, so select the model and then click on the "OK" button.
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1) Type selection
Model selection dialog . _ &l —
Model selection Fiebot mad
Fobot model Type: IFN-S semies T z i
[Frv-208 Ruabot: [Rv-63 LI
Rv-35J .l
RY-3aLC ok Rw-35JC .
- RV-35JB [ | 2) Model selection
R/-35JBC L ———1
_ Coredl | RV-B5L
Rw-65C
RY-65LC El
) _ ST T T T T T T T T T U7 T T T TiwokpeseandHand——————————————— \
|~ Workpiece and hand 1
| ' Max weight, arm end drop 1
| & Maw weight, arm end diop € Set the weight pasitian, 1
1
: " Set the weight pozition. 1
| Hand Warkpiece !
: tivaqdh - Workpiece : Wieight kgl ID \Weight (kal: ID : Hand and
| sight (ka) I gl [kg]l Size [mm]: Size [mm]: 1 Workpiece Setting
| | Size [mm) : Size (rm) : i il 1
e I e
' % [0 % [0 '
] P P v: [0 v: [0 .
e N
| 5 . 1
] 2 2 Zs |D Zs |D /
| e i iy ] B " - Center of gravity [mm]: Center of gravity [mm]: 1
| enter of graviby [mm) : enter of gravity [mm) : .o .o 1
R R
|k <[ — -
Y Y
! v [0 v [o 1
| z. |0 Z: |0 1
2P - f ' |
(Version F1 or earlier) (Version F2 or later)

Fig. 10-3 Model selection dialog

The following "Simulation results" view panel will appear, and the state of the simulation of the program
currently being edited will appear.

ST=
—Yiewpoint :
. I— =0

e 1 =

I T

=]

The angle for viewing the robot can be changed. *1

The virtual controller's mode during simulation

= | .
=l operation can be changed.
Zoom: To change the virtual controller parameter information,
a0 j set to "TEACH". "AUTO" is used for the simulation

operation.
—mode

Select ALTO ;
TEACH| | £0T0

Travel base inf.

E—— When a robot with travel is selected, edit the display
Ype

information for the travel base.
FvES

Stopping

%‘J JOG operation is carried out with the simulation robot.
In this case, set the above Mode Changeover to

Error Mo, : I Meszage : I "AUTO".
Fig. 10-4 Simulation panel

*1 The viewpoint can also be changed by the following mouse operations.
Viewpoint of changing Mouse operations on the graphic
Rotation Dragging left button to left and right > Rotation of Z-axis center

up and down > Rotation of X-axis center
Dragging left + right button to left and right > Rotation of Y-axis center
Move Dragging right button to up, down, left and right > Move
Enlargement/reduction Dragging left button + [Shift] key to up and down = Enlargement/reduction
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& Caution

Communication with the robot controller is not possible while the simulation panel is opened. To

communicate with the robot controller, close the simulation panel ([Simulation] menu -> Simulation
view).

[Travel Base Display Information]

When a robot with travel is selected, edit Travel base information for display E3
the display information for the travel base.
The display information is changed here. Only travel base information for display iz zet here. To change the

movement range of the travel axis, change the parameters.

Current data : IU-UU |1 000.00  [mm)

Travel direction Travel base information for display

) |
& % disctio - direction :IEI + direction :I'IEIEID

¢5et the zame value as the travel axis movement

Caticel |

To change the robot's movement range,
select "Yes (Y)". The parameter values will
change. Note that program editing must be  LiGEELILE
restarted to validate these parameters. @

The digplay information was updated. pdate the travel axiz movement range parameters?

Ta walidate the changed parameters, restart program editing.

Fig. 10-5 Travel base information

10.1.2. Automatic operation

The same operation as the controller's automatic operation takes place.
To stop, select [Stop] from the [Simulation] menu — [Execute/stop].

10.1.3. Direct execution
The robot can be directly operated by inputting command statements without line Nos.
When [Simulation] menu — [Execute/stop] — Direct execution
is selected, the following type of dialog for direct execution will appear.

Direc ution
Command : || LI Tran=mis=io
Caution : The robot will directly start movement \| Transmission
when the [Tranzmiz=ion] button is preszed.

Describe direct
execution command

Direct command
transmission history

Fig. 10-6 Direct execution dialog
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10.1.4. Step execution
The robot program can be executed line by line.
When [Simulation] menu — [Execute/stop] — Step execution is selected, the following type of dialog for
step execution will appear. During the step execution, the line being executed is highlighted on the program

editing screen.
State : | Stop

| Step fead

Continuous execution

Step return |
Stop |

Robot will riove when button
i clicked.

Start Line

Eile Edit Frogrambanagement Tool ‘Window “iew Help Simulation
D= #|6:@® =

30*LE_30
40 OVRED 10
50 JOVRED 100

G0 CHT 1 C Ph results State : |5t0pplng

Step feed

Step return

Continuous execution

Orthogonal tepe [P ... | * FroEn N

& 14 e Sl

P10 14 86 =

P11 s Fobat will move when button
P2 9= —mode———— i clicked.

P21 17

P22 17

P23 11 Start Line

[mla 4

Jaint type [1] vaniable | il

: I'I Set

Travel bage inf. |

— Robot Type

RP-14H

Press [F1] ta show help.

JOG operation |

Rl
Ermor Mo, ; I Meszage I

Fig. 10-7 Step execution dialog and highlighted editing screen
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10.2. Cycle time calculation

*kk ||

| *** Quit all other applications before calculating the tact time.

— & Caution

Attention when cycle time of robot
which uses the collision detection function or the maintenance forecast.

When the collision detection function is made effective, or the information gathering level of the
Maintenance forecast is raised, the cycle time of the robot is postponed. But, in this software, even
if they are changed, cycle time is not influenced

When the collision detection function is made effective, or the information gathering level of the
Maintenance forecast is raised, please note that the cycle time of the robot is postponed from the
tact time measurement result of this software by about 3-10%

The tact time can be calculated with two methods using this software.
(1) Calculate the tact time from the created robot program.
(2) Designate the robot movement's start point and end points, and calculate the movement tact time.

Each calculation method is described below.

10.2.1. Cycle time calculation conditions

Tact time(Cycle time) calculation

The robot's movement tact time can be calculated with this software using the simulation function.
Note that the calculated tact time will differ according to the performance 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.

The results of the tact time calculated with this software will have an error of approx. +/-3% under
the following conditions compared to the actual robot movement time (tact time).

Tact time calculation conditions

(1) Do not start any application other than this software's "Program Edit" function.
The tact time calculation by this software has sections processed in the background of the
personal computer. For example, if an application such as a Word document that carries out
automatic save is started and running, this software's background process will take longer and
the correct tact time may not be calculated. (The tact time will increase.)
Quit all other applications before calculating the tact time with this software.

(2) There must be no general-purpose signal input waiting in the program.
Invalidate any signal input waiting, etc., before calculating the tact time.
When considering the tact time of this type of program, add the approximate input waiting time
to the calculation results.
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Precautions for using this software

When calculating the tact time using this software's simulation function, the tact time may not be
correctly calculated depending on the specifications of the personal computer being used or the
robot's drawing posture.

Use under the following conditions to calculate the tact time.

Quit all applications other than this software when calculating the tact time.

1. Recommended personal computer specifications
CPU over 233MHz
Memory  over 128MByte

2. When using recommended specification personal computer
The following type of "Simulation Results" will appear when the tact time is calculated.
Set this window's focus as X axis = 0, Y axis = 0, Z axis =0, Zoom = 1 as shown below.

Simulation rezults

—Yigwpaint :

Select AUTO

Travel base inf. |

Robat Type
R-208,

JOG operation

Errar Ma. : I Message : I

This function does not need to be changed when using Windows NT.
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3. When using non-recommended specification personal computer
Iconize the "Simulation Results" window. The operation methods are shown below.
The drawing posture does not need to be changed when the window is iconized and the
tact time is calculated.
[Operation methods]
(1) Open the robot program for which the tact time is to be calculated.
(2) Open "Simulation View" under the menu "Simulation", and select the robot model.
At this time, always set the conditions to "High Accuracy".
(3) The "Simulation Results" window will open. Iconize this window.
The icon can be created by clicking the button on the upper right of the window.

Simulation results [ | E ==

Wigwpaint :
wo it
=l
0 =l
=]
4z =
“ =
Zoom

miode
Select AUTO

TEACH]

Travel bage inf.

Robot Tppe
RW-204

JOG operation
A I i J

Emor Mo, : Meszage |

(4) Select the execution section for which the tact time is to be calculated, and calculate the tact
time by selecting "Simulation" - "Simple Tact Calculation" - "Tact Calculation". Refer to section
"5.5.2 Calculating the Tact Time" for details on calculating the tact time.

(5) Do not return the "Simulation Results" window to
the original size while calculating the tact time. Cycle calculation results
When the tact time has been calculated, the
"Tact Calculation Results" window as shown on

Mew cycle time [meec)

the right will open. 12 _
Note: In some cases, this "Tact Calculation Results" | #veisgetisie Tmeimsec): |

window may be hidden behind a different window. In jEs
this case, press the [Alt] key on the keyboard, or | Allcvek tine ms=c:
click on the "Tact Calculation Results" icon floes

displayed on the task bar. Cycle per step :

This completes the calculation of the tact time. Step No, | Cyclep... | Cumulat...
1 10268 10268
4 | ]
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10.2.2. Calculating the tact time from the robot program
The tact time of a designated range of the robot program can be calculated. Note that the following limits will
apply.

Note: Observe the following points when calculating the tact time from the robot program.

1. 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.
2. The tact time cannot be calculated for a program having signal input waiting, etc. Invalidate any signal input

waiting, etc., before calculating the tact time.

3. With the PC support software prior to version C1, a program containing an END statement cannot calculate
the tact time.

For example, the tact time cannot be calculated for the following types of programs.

(The sections of the program highlighted in black are set so that the tact time can be calculated.)

10 --- 10 MOV P00

100 GOSUB *SUB1
110 END
20 - —>

200 *SUB1
140 END 210 MOV PO1
220 RETURN
When the GOTO statement's When the subroutine's jump
jump  destination is not destination is not selected

selected
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[Operation methods]

1) Open the robot program.

2) Select the execution section for which the tact time is to be calculated.
The section can be selected by dragging with the mouse.

L Program Edit Tool - [C:ANarcProgtBP_1AH_PRG:BASIC edit mode]
. " File Edit ProgramManagement Tool “Window Yiew Help EgiEi] == =]
] =21=] Qﬁ':|h|l3.| §| 2 W2 Al 3) Select menu.
a0 Z LT 2 ) a5 N Execute, Stop N 3
y Si calculation  # This Program i
Error Monitor Position wanable Template
> 2) Select the program.

) |
| Add I Delete | Change |
Orthogonal type [F) .. | % | |z [ & | B [ c [ L [ Lz [Flagt  |Flagz | =~

P1 145000  0.000 10.000 0000 0000 Qo0 " " i i

F10 144998 0002 9,995 0.ao0 0.aon 173028« " i E1440 —
P11 95,000 0.aa0 25,000 0.ao0 0.aon 0.o0o W W i i

P2 95,000 -70.000 10,000 0.ao0 0.aon 0.o0o W W i i

F1 175.000  -60.000 25,000 0.ao0 0.aon 0.o0o u u i i

P22 175.000 -40.000 25.000 0.000 0.000 0.000 ® ® 0 0

P23 115.000 -60.000 25.000 0.000 0.000 0.000 ® ® 0 0 ;I
Joint type [J] variable | J1 RE FE |4 [ [ | J7 | Ja [

Cycle calculation [ [NUM | 4

Fig. 10-8 Select the program

3) Select the menu "Simulation” - "Simple Cycle Calculation" - "Cycle Calculation”.
4) The Cycle Calculation Range Confirmation window will appear. After confirming the range, click on
[Execute].

Cycle calculation

Frogram :

f 1 ME_MOOH = M_TIMER(1) ﬂ

10 MOV P1

200LY 3

30°LE_30

40 0VRD 10

50 JOVRD 100

i ) EOLCNT 1

Confirm that the selected program is correct. < FODEF PLT 1,P21,P22 P23, 251
B0 DEF PLT 2,P31,P32,P33, 25,1

S0 DEF PLT 3.P41,P42,P43, 251

100 MOV F1

110 MOV P2

120 MOV P3

130 MOy P4 -
\ L _>I_I
: : Cancel |

Fig. 10-9 Confirm the selected program
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5) If the Simulation Viewer is not opened, the robot model selection window will appear. Select the robot model,

and then click on [OK].

6) When the Simulation Condition Setting wilndow appears, click on [High-accuracy].

5)

Model selection dialog
— Fiobot madel oK.
Type: IHV-S seflies j Concel
ancel |
Fobot : |AY-ES
Rt-35. -
R-35JC
R-35JB
Fi/-35JBC
—workpiece and Hand
& Maw. weight, arm end drop
' Set the weight position.
Hand ‘wiarkpiece
‘weight [kg): ID “weight [ka): |D
Size [mm]: Size [rm]:
e ID K ID
Y ID W ID
Z: ID Z: ID

Center of gravity [mm]:
e

Center of gravity [mm]:
e

Simulation condition

Set the simulation speed.

When calculating cycle, select high-accuracy.

= — -

~
ae >

v\ High-accuracy
S /

High-speed

6)

Caution:

S

The Robot might occur error of a speed limit owver 2o on though operation speed
quickens when the “'simulation condition'' is zet ta [High-speed].
I that case, the erar might ot oceur if the simulation condition’ is set to
[High-accuracy] again.

Fig. 10-10 Model selection and Simulation condition setting

7) The robot movement will appear on the Simulation Viewer, and the tact calculation process will start.
8) When the tact calculation is completed, a window showing the tact calculation results will appear.

Simulation results

Eror Mo, : I Message : I

=101 %]

—Wiewpairt :
] I =
o 1 =l

I |

=]

53 =

53 =

Zoom :

=1

300 =

—mode
Select AUTO

TEACH| | 2UTO

Travel baze inf.

—Fobot Type
Rv-65

Stopping

JOG operation |

8)

Cycle calculation results

MHew cpcle time [maec)

|1 0268

Awerage Cycle Time [msec) ©

|1 0268

Exit

All eycle time [mzec) :
|1 0268
Cycle per step :
Step Mo, | Cycle p... I Cumulat....
1 10268 10268
1] | ]

Fig. 10-11 Simulation and cycle calculation result
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10.2.3. Calculation by designating the robot movement transit point.
Even without describing a robot program, the robot operation cycle time can be calculated by designating
the robot movement transit point.

1). To calculate the cycle, select [Simulation] menu — [Simple cycle calculation]. The following general
operation setting dialog will appear

il Simulation

H v Simulation Yiew
: 1 )
. Execute, Stop 2
Simple cpcle calculation  # Thiz Program
Error bMonitor Position wariable Template

Fig. 10-12 Movement transit point

Movement -::unﬁrmati M= E3 |

Pleaze entry Pogition wariable template.

Designate the operation start

position.
art Position ; I P b I

Step  Purpoze Movement  Speed Wlkp Del
Mo, Fosz. method RO arazp D

N interpolation 100 Graspl 0.0

— |

Target position list

Adds, changes, inserts or deletes the

target position.

Calculates the tact

3) Add |Fizert | Change | Delete |

b ovement u:u:unfirmatiu:unl Cycle calculation

Fig. 10-13 General operation dialog

2) Calculate the tact with the following procedure.
Select the robot operation start point from the [Start position]. The position variables registered in the
position variable template (displayed with [Tool] menu — [Position variable template]) can be selected.
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3) When the [Add] button is clicked on, the target position addition dialog shown below will appear. Set the
target point with this dialog. The position variables registered in the position variable template (displayed

with [Tool] menu — [Position variable template]) can be selected.

3)

Select operation
interpolation type

T

Set workpiece grasping

r— Position data : i
Start pozition Purpoze PDSitiDL;/ement target position
Fo1 - [Pz ]
~ Movement method : — Speed OWVRD — Designate speed override
45/
Jaint interpolation j |1EIEI j 5
—wiorkpiece grazp — it time
& wWarkpi
orkpiece grasp sec
€ Wworkpiece non-grasp —l
o
I—IDK po— | Wait time after operation

Fig. 10-14 Transit point setting dialog

4) Select the added transit point from the list, and then click on the [Movement confirmation] button to comfirm

the movement. And click on the [Cycle calculate] button to know the cycle time.

5) The simulation view will open, the robot operation state will appear, and the cycle time will appear when the

operation is completed.

Cycle calculation results E

MHew cycle time [meec)

I 3280

Average Cpcle Time [meec]

E it
2274
All cpcle time [meec]
|4548 ...............................
Cycle per step
Step Mo, | Cucle p... | Cumulat...
1 1268 1268
2 3280 4548

1]

| &

Fig. 10-15 Cycle calculation results
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10.3. Editing the position variables with the simulation robot

The position variables can be edited by moving the simulation robot, and reading in the position variables
from the simulation robot's posture. Use the following procedure.
Start up the simulation screen by selecting [Simulation view] from the [Simulation] menu.
Simulation results =) x)

—Yiewpoint : ———=<

: =l
e 14 =i

|nj§
z. [ 49 jj

Zoam :

| 200
~mode— | The angle for viewing the robot can be changed.
Select AUTO The viewpoint can also be changed by the following

mouse operations:
TEAD IAUTD
J * Dragging left button
Tiavel base inf. left and right < Rotation of Z-axis center

up and down - Rotation of X-axis center

— Robot Type . .
* Dragging left + right button
A2l left and right - Rotation of Y-axis center
* Dragging right button
up, down, left and right > Move

] AIOIE) et | * Dragging left button + [Shift] key
up and down - Enlargement/reduction
Emor Mo, : I Message : I I

Fig. 10-16 Simulation panel

Stopping

When the [JOG operation] button is clicked on, the following JOG operation dialog will appear. The
simulation view robot can be operated with this dialog. Operate the simulation robot and set the robot to the
required posture.

JOG operation

Ihiching

Ta cloge the JOG Operation With JOG operation, only the

window, click again on the ini ;
. \ & Off "JOG Operation" button in the/ ﬁ?;i?g;rgmates can be
Set the inching. " High Simulation Fesults window. :

For the orthogonal coordinates,
click on the "Retrieve Current
Position" button after the robot
movement stops.

~
If you set ‘High’ or ‘Low’, the Low

robot moves a fixed amount
every time the key is

Get Current
Orthogonal coordinates

pressed. —Jaint coordinate : — Orthogonal coordinates :
The amount of movement
depends on the individual J1: 0.000 B | l

robot. J2- [0.000
13- [24.993
14 [0.000
J5- [0.000
J6 - [0.000
J7- 0000
J5 - [1000

: I—l direction to move to.

iy

il | | . .
— Click on the axis

A . button for the

B

C

kEEEEEE

EIEIEICIEIEIEIED

Error rezet |

Fig. 10-17 JOG operation dialog
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Select the position variable to be edited from the program position variable editing screen being edited, and
then click on the [Change] button. To newly add a position variable, click on the [Add] button.

Select position variable to be changed

| Aidd |
Cartesian ype [P) ... | bl | hd I £ I &
LF10 1070.000  -B80.000 870,000 1]

Fig. 10-18 Position editing screen

The current position of the simulation robot will be read in when the [Current position read] button on the position

variable change and add dialog is clicked on.

Position variable addition E

Marme ; IF'U2

¥ Cartesian Add

" Joint

Cancel
* |0.uuu v
Y ID.DDD v
Z |0.uuu v
& | , v . o
0000 o Reads in robot's current position.
B ID.DDD v
C |0.uuu v
Fobat
Additional axiz 1 [0.000 i =
Additional axis 2 (0.000 v
Current

FLAGT : 0 v pozition load
FLAGZ - |o v

Fig. 10-19 Position variable change dialog
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11.Program conversion

The "Robot programming supporter" for E/EN/M1 and M2 series (hereafter "old PC support S/W") and this
software (hereafter "new S/W") differ in the configuration of position data. Therefore, the program prepared by
using the old PC support S/W cannot be used as it is in the new S/W.

The program conversion converts the position data as well as the instructions (DJ, MP, and PD instructions of
the Move Master command) related to the position data so that the robot programs created and saved by the old
PC support S/W can be used with this new S/W.

11.1. Precautions

Make sure to read through the items of caution given below before carrying out program conversion.

Note 1: The program conversion converts the position data as well as the instructions (DJ, MP, and PD
instructions of the Move Master command) related to the position data. It is not possible to convert
automatically from MELFA-BASIC Il data to MELFA-BASIC IV data. Be sure to make grammatical check
using the new S/W before using the program saved by the old PC support S/W.

Note 2: The program for M1/M2 prepared by using the old PC support S/W has the base rotated 90°. When
using the program for M1/M2, convert M1/M2 program into EN program using the old PC support S/W
before carrying out the program conversion.

Note 3: In the case of the old PC support S/W, 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 can not be made.

e N o e N
Case 1: Command sentence Program Case 3: Command sentence
* conversion Program N
Position data v ! Position data PrOQram N G
— conversion
Command sentence only )
. r N N <
Case 2: Command sentence orly |:|, N o
Program
conversion Program ( A
Position data only # M Command sentence
¥
—

Position data Program N G
conversion

Position data only

i

Case 5: (" h

Command sentence
+
Position data
Program :> NG
conversion
———

Command sentence
+

I

Position data

4 A

Program
conversion :> NG

- J

Case 6: Command sentence only

Command sentence only

)

Program
conversion :> NG

~—

Case 7:

Position data only

i

Position data only
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1 1 I2I start-up

There are two methods to start up.

(1) Start up from MENU

Click on the [Program Converter] button using the MENU of the MELFA Personal Computer support
software.

=i =i

CRN-500 series CRn-500 series
MELFA  Ver.EA1 ):(E MELFA  Ver.E1
;Lf Program Edit E’f Program Edit

Monit
Monitor Sty

FParameter
ﬁT Parameter ﬁT

'\ BackupiRestore
\@ Backup/Restare “J

i | @ Pragram Caonverter
[Bst]

‘@ Remote Maintenance
Position Repair
Maintenance faracast

Exit |

Fig. 11-1 main menu

(2) Start up from PROGRAM EDIT

Click on the [Program converter] in the [Tool] menu of the ‘Program Edit Tool - [Robot.prg: BASIC edit
mode] window.

AN indow  Wiew  Simulatior

¢ Auto number
= Renumber

Suntax Check

SEEm T

Wrect Erecution

LCormrmand template

Position wariable batch edit »

Puosition wariable ternplate

Program canwverter

Fig. 11-2 [Tool] menu of the Program edit tool
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11.3. Operation methods

(1) Select the number of axes of the robot. Make sure to select the correct number of axes, since the position data
structure of the old PC support S/W differs according to the number of robot axes.

== Program Converter M= B3

9=
(i Motes
4

Source Files : @

U Select [S]
Destination File : (3

u \_ﬁﬂ_ﬂ_ﬂ_ﬁ

Select (D]

Convert | Corevert & Qpen

Fig. 11-3 Program Converter

g

(2) Designate the source files.
The [OPEN] window for file selection appears when the [Select] button of the [Source Files:] is clicked.

Loak jn: |¢3Tacttime j ﬁl

Gitrd. prg Rh-1500g.prg Ryv-4alLprg
Gtd_DLY.FRG Fip-3ah.prg

5 Fp-5ah.prg
Hyo_DLY.FRG Fp-5ah_1.prg

RC-1000GHWDC.prg (] Rv-3alprg
RH-1000GJ0 PRG Fv-da.prg

File narme: I"F||:|-5ah.prg" "Hyo.prg" "Gted. prg" Open I
Files of type: IHDbDl pragrarn(*.pra) ﬂ Cancel |

Fig. 11-4 Designate the source files

Click the file while pressing the [Ctrl] key for selecting several files. After selecting the file for conversion,
click on the [Open] button. Then the selected files appear in the [Source Files:] box.
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(3) Designate the file to write down the converted program. Click on the [Select (D)] button of the [Destination
File:] to display the [Save As] window for file selection.

Save As EHE
Save in: I £ Tacttime j gl
Gird.prg Rik-1500g.prg Rw-dall.prg
Gtrd_DLY.PRG Rip-3ah.prg
Hya.prg Rip-Bah.prg

] Hyo_DLY.PRG [#] Rp-5ah_1.prg
[3#] RC-1000GHWDC prg .Hanlprg
] RH-1000GJD.FRG

File hane: IFEV-4a.prg

Save I

Save a3 bype: IFh:nI:n:nt program files [*.prg)

j Cahicel |

Fig. 11-5 Designate the file to write down the converted program

Name the file in which the converted program is written before clicking on the [Save] button.

(4) After designating the conversion source file and the conversion destination file, click on the [Convert] or

[Convert & Open] button.

When [Convert] is clicked, the designated file is converted and written down in the conversion destination file.

When [Convert & Open] is clicked, the file is converted before being opened through program edit.

according to the object.

Select
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12. Position Repair Support Tool

“Position Repair Support Tool” is supported by version E1 or later of this software. However, supported Robot

Controller and Model are limited. See “Table 12-2 Supported Robot Controller and Model”.

“Position Repair Support Tool” is used when tool deformation due to interference or origin position shift due to

replacement of motor during maintenance occurs. Past position data in the controller can be used simply by
re-teaching certain location data in a robot program. (Parameters that compensate for the position shift will be
generated, which corrects all location data within the controller.)

due to interference may not be rectifiable.

However, please note that applications that require high precision or large mechanical damage to the robot

Moreover, there are some cases that cannot be rectified because of limits by degree of freedom of robot.

Vertical 5-axis robot and Horizontal 4-axis robot have the limit like “Table 12-1 The limit by degree of freedom®.
Therefore the shift related to this limitation cannot be correctly rectified. In that case, please teach again
without using this function, or repair the part where the gap exists. (e.g. exchanged a bent hand)

Table 12-1 The limit by degree of freedom

No. Robot model

The limit by degree of freedom

1 Vertical 5-axis robot

position.

It can’t move in the direction of C element of the cartesian

2 Horizontal 4-axis robot

cartesian position.

It can’t move in the direction of A, B element of the

/N\ CAUTION

Position Repair Support Tool supports MELFA-BASIC IV only.

Position Repair Support Tool supports MELFA-BASIC IV only. Note that it cannot be used with

MOVEMASTER command.

12.1. Specifications

This software supports the following software version and model of the robot controller.

Table 12-2 Supported Robot Controller and Model

No. Robot model Support Version Robot Controller

Version J2 or later

1 | Vertical 6-axis robot Version E1 or later | Only correction of origin data is supported in
versions prior to J2.
Version K1 or later

2 | Vertical 5-axis robot Version F1 or later | Only correction of origin data is supported in
versions prior to K1.
Version K4 or later

Horizontal 4-axis robot : Any versions prior to K4 are not available.

3 (RH-SH series only) Version F2 o later Mo);eover, ThiF; function cannot be used for the

RH-AH series robot.
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12.2. Startup

Click the [>>] button in the main menu to expand the menu. Select [Position Repair] to display Position Repair
window.

It is also possible to start from Windows [Start] — [Programs] — [MELSOFT Application] — [RT ToolBox] —
[Position Repair].

(It is possible to start from Windows [Start] — [Programs] — [MELFA] — [CR-500 Position Repair].)
101

CRn-500 series

MELFA Yer. E1

[1] Click [>>] button to expand the menu.

The button changes to [<<] after the menu expands.

. Position Repair Support Tool - Starting use ﬂ
_é Program Edit If Position Repair Support Tool generates revision parameters and writes ta
HELFR the robaot controller, the former position data can be used.
The gap of the positions generated by interference or maintenance can be
Manitor repaired by re-teaching only several points.
ﬁT Parameter However, please understand beforehand that it may be unable to repair
when the rabot application needs accuracy or the mechanical damage of
the robat at the time of interference is serous.
—\g Backup/Restare
<<Available robat model: >
[FaE] Program Corverter Wertical B-axis robot [controller 5% Wer J2 ar later)
EH Wertical 5-axis robot [controller SA% Wer K1 ar later)
l@ B Meifenmnee — Harizontal 4-axis robat [contraller SA¢ Yer K4 or later)
= Orily rgvision of the origin data iz availablg if the vertical 5-axiz or B-axiz
'ﬁ'us Position Repair robot is used and the cantroller 544 versian iz alder than
s above-mentioned.
= Moreaver, only RH-5H Series iz available in the horizontal 4-awis robots.
'H' ﬁ Maintenance forecast :
[2] Click [Position Repair] button.
Exit | Back Cancel

Figure 12-1 Starting from Menu
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12.3. Operation Flow

This software is an application in Wizard format. Parameters will be generated if you perform operations
following the instructions on each screen. The parameter values can also be set directly.

This software is used while connected to the robot controller.

Specify the target robot

v

Backup the parameters before revision

Automatic parameter .
generation If setting
(Normal operation) parameters

Specify the program to use for
parameter generation (within robot Enter parameter values

controller) ¢
v

Write parameters to robot controller

Back up the selected program

T v

Restart robot controller power

Specify the parameters to be generated

Re-teaching Work __i

, Procedure >

/ \
| \
! i
i Move robot to re-teaching position !
i (Use the teaching box) !
i Repeat as |
i ¢ necessary !
! |
| [}
i Execute re-teaching calculation E
\ /,’

Parameter generation

v

Write parameters to robot controller

v

Restart robot controller power

Figure 12-2 Operation Flow

From here on, the description will follow the normal operation flow. See “12.16. Edit Revision Parameters”
for description on setting parameter values.
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12. Position Repair Support Tool

12.4. Starting Use

ﬂ,‘ Position Repair Support Tool - Starting use il

If Pogition Repair Support Tool gererates revision parameters and writes to
the robot contraller, the former pozition data can be used.

The gap of the positions generated by interference or maintenance can be
repaired by re-teaching only several paints.

Howewver, pleaze understand beforehand that it may be unable to repair
when the robot application needs accuracy or the mechanical damage of
the robot at the time of interference iz serious.

<<Available robot model: >

Wertical B-axiz robot [controller 55 YWerd 2 or later]

Wertical B-awiz robot [contraller 5 Wer K1 or later]

Horizontal 4-awiz robot [contraller 558 Wer k4 ar later)

Orly revision of the arigin data iz available if the vertical 5-axis or B-axis
robot iz uged and the contraller 5./ wersion is older than
above-mentioned,

Moreower, only BH-5H Seriez iz available in the horizontal 4-auiz iobats.

< Back

Cancel |

Figure 12-3 Starting use Window

This window shows the description of this software. Click [Next] after reading the description.
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12.5. Communication Setting

ﬂ,‘ Position Repair Support Tool - Communication setting il

Caonnect the PC and the contraller, check communication setting,
and turm an the power zupply of the controller,

It cak communicate with each method of sither BS-232C or
Ethermet [option).

Click [Mext], if corectly connectable.

< Back

Cancel |

Figure 12-4 Communication setting Window

Check the communication server setting. While connected to the robot controller, click [Next]. Please see
“2.3.3. Communication Setting ” on how to perform the setting.
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12.6. Select the Robot and Backup Parameters

#2 Position Repair Support Tool - Select the robot and ba x|

Select the target robot,

1:Pickup robat 1+84-1.25

Do you veant to back up the parameters?
' Back up [Recommended)
" MNat back up

The parameter file backed up can be returmned to the controller using
Raobat Tatal Enagineenng Support Software.

Save folder:
IEI:\F'rogram Files\MELSOFTART ToolBaox EVREFPAIRN20041124

Browsze... |

< Back I Heut » I Cancel |

Figure 12-5 Select the robot and backup parameters Window

Select the robot to execute the re-teaching.
Robot is displayed as follows.

Controller number : Controller Name + Mechanism Name #Mechanism No.

\

Displayed only in
multi-mechanism mode

If you wish to perform parameter backup, select [Back up] and specify the Save folder. Stored parameter file

can be retrieved into the robot controller using the “Backup/Restore” in the "RT ToolBox Robot Total
Engineering Support Software".
Click [Next] when ready to proceed.

~<%: 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.
\. J
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12.7. Select Generation Procedure of Revision Parameter

ﬂ,‘ Position Repair Support Tool - Select generation pro il

Target rabot:  1:Fickup robat 1+84-125

Select a procedure.

{* Generate revision parameter automatically. [Usually select thisk

€ Edit the value of revision parameter directly.

< Back I Ment » I

Cancel |

Figure 12-6 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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12.8. Select Program

ﬂ,‘ Position Repair Support Tool - Select program

Xl
Target robot; 1:Pickup robot 1+R%-125
Select a program.
The pozition data [only cartesian twpe] of the selected program iz gbn#togt?on;ber Bl
uzed with re-teach work.
Raobat programm list
Program | Sizel Date | Protect | Mumber nf...l Fogition
2 2779 03/05/23 183854 None 57
3 2915 03/05/29 18:23:32 Mone 57
<] | 2l
< Back I Heut » I Cancel |
Figure 12-7 Select Program Window

program.

Select the robot program to be used for revision parameter generation and click [Next].
Re-teaching will be performed using the position data of orthogonal coordinate system of the selected

See “Table 12-3 Selecting Revision Parameters” on the number of required position data.

-%:Memo

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
.
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12. Position Repair Support Tool

12.9. Read and Backup Program

&2 Position Repair Support Tool - Read and back up progr x|
- Target robat: 1:Pickup robot 1+R%-125
. The following robot program i uzed for re-teach work,

---- - | 1.PRG

Do you want to back up the program?
' Back up [Fecommended)
Mot back up

The program file backed up can be returned to the controller uzing Robot
Tatal Engineering Support Saoftware.

o

Save folder:

IE:'\F'rogram Files\MELSOFTART ToolBox ENREPAIR

14

Browsze... |

< Back I Ment » I Cancel |

Figure 12-8 Read and backup program Window

To back up a program, select [Back up] and specify the Save folder. Stored program file can be retrieved into
the robot controller using the “Program Manager” in this software.
Click [Next] when ready to proceed.

~<%: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.
\, J

Read and Backup Program 12-173



12. Position Repair Support Tool

12.10. Check of Setting Tool

#2 Position Repair Support Tool - Check of setting kool x|

Target robot; 1:Pickup robot 1+R%-125

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 | Outline | | | | Al B|
MESTL Standard tool Qoo Qoo 100,00 Qoo Qoo
MESTLT Tool 1 250,00 Q.00 Q.00 Q.00 Q.00
MEXTLZ  [Teol2 | 000 000 000 000 00dl |
MESTL3 Tool 3 Qoo 300,00 Qoo Qoo Qoo
MESTLY Tool 4 a0.00 a0.00 a0.00 Qoo Qoo

1| | 0

Benew list |
< Back I Heut » I Cancel |

Figure 12-9 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 robot controller’s version is older than J2, only the standard tool (MEXTL) will be displayed.)

Click [Next] when ready to proceed.

~/N\ 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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12.11. Select Revision Parameter

&2 Position Repair Support Tool - Select revision parameke x|

Target robat: 1:Pickup rabat 1+8%-125
— Select revizion parameter -
e . r— Details
g Ermar af jaint axis | Wwhen the jaint axes shifts or the motor is exchanged,
: [About 1-6 paintsf the_ o_rigin data iz rectified. Specify the targeted axes.
" Tool exchange or modified [Origin data]

[3-6 paints)
= Transzfer the robot (B points]

' Exchange the robot
[10-11 paints]

€ Select all [13-16 paints]

= Select arbitrarily

Rewvision Parameter

I¥ Diigin data P O s P 0 -

[~ Tool data
Baze data

[ Use the posture elements of pozition data Details. . |

< Back I Hewt » I Cancel

Figure 12-10 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.

Vertical 6-axis robot If the robot controller’s version is older than J2, only [Error of joint
axis] can be selected.
Vertical 5-axis robot If the robot controller’s version is older than K1, only [Error of

joint axis] can be selected.
Horizontal  4-axis | Any versions prior to K4 are not available.

robot _ (This function cannot be used for the RH-AH series robot.)
(RH-SH series only)

Click [Details] to see the description of the difference between checking and not checking [Use the posture
elements of position datal.

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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12.11.1. About Revision Parameters

The following table describes the parameters to be revised based on the item selected in “Select Revision
Parameter” window.

— Select revizion parameter
" Erar of joint asis
[&bout 1-6 points]

" Tool exchange or modified
[3-E pointz]

£ Transfer the robot [E points]

" Euchange the robot
[10-17 pointz]
" Select all [13-16 paints]

" Select arbitrarily

(Memo ~N

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. j
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Table 12-3 Selecting Revision Parameters

Minimum number of teach
. points
Item Description Pzrea:/rl’r?ee;tder Vertical | Vertical | Horizontal
6-axis 5-axis 4-axis
robot robot robot
Rectifies origin data when joint axis moves or | Oyigin data
Error of joint when motor is replaced. -
axisJ Specify the targeFt) axes using the check boxes. ¥ Drigin data ! tp 6 ! t_o S ! t.o 4
& Enorcfjgntass | The number of teaching points is different | I Tool data points |~ points points
according to how the axis was specified. Base data
Rectifies attachment error when robot tool is
exchanged. In addition, rectifies tool data error
when the tool is transformed due to Tool data
Tool exchange | interference between robot and peripheral ™ riin dat 3106 3104
or modified | devices. T = 0 o | 1point 0 .
& Tool exchange or modified Vertical 5'aXis rObOt: F Tool data pom s pom S
* Only Z element of position data is Base data
corrected.
Rectifies base data of robot position setup
;Nhep the robot is transferred to another Base Data
Transfer the ocation. 8
robot Vertical 5-axis robot: ™ igin deta oi6nts O?nts 4 points
& Twansfertheobot | | * Only X, Y, Z elements of position data are I” Tooldata | P P
corrected. I Base data
When robot is exchanged with the tools on,
rectifies origin data error and base data of robot
position setup. Base data
Only for horizontal 4-axis robot, attachment | Origin data
error is also rectified. Tool data
Vertical 6-axis robot: ( 4_228 robot
* Origin data J1 is included in base data. only)
Vertical 5-axis robot:
* As to base data, only X, Y, Z elements are I¥ Drigin data
Exchange the corrected. ™ Tool data 10t | 5, g 7t0 8
robot Horizontal 4-axis robot: ¥ Base data 11 points points
(%" Exchange the robat * Origin data J1 and J3 are included in base (5-axis and points
data. 6-axis robot)
* Origin data J3 and J4 are included in tool
data. . ¥ Origin data
* Select which to be requested because Z
elements of tool data and base data are ggm' dda‘a
not corrected at the same time. 358 .ata
Z element bo caloulate (4-axis
* Tool data " Baze data robot)
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Minimum number of teach
. points
No. ltem Description Pljgrﬁ:ir Vertical | Vertical | Horizontal
6-axis 5-axis 4-axis
robot robot 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.
* As to base data, only X, Y, Z elements are Origin data
corrected. Tool data
5 Select all Horizontal 4-axis robot: Base data 1:13(;[0 8t09 7t08
% Select all * Origin data J1 and J3 are included in base | | ¥ Origin data points points points
date_" . . [¥ Tool data
* Origin data J3 and J4 are included in tool ¥ Base data
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
& Tool data " Base data
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.
s Horizontal 4-axis robot:
elect " ;
6 Arbitrarily If base data is §e]ected, turn off the
& Select arbirariy 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 " Baze data
* Revision parameter names correspond to the following.
Origin data: DJNT
Tool data: MEXDTL, MEXDTL1 to 4 (Parameter of the tool selected by tool number)

Base data: MEXDBS
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12.11.2. About Posture Elements of Position Data

Position data of MELFA-BASIC IV consists of tip position (X, Y, Z) and tip posture elements (A, B, C) "
This section describes the cases where [Use the posture elements of position data] is checked and not
checked.

<$:Memo 1

(*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).
\ J

(1) [Use the posture elements of position data] is checked ¥ USe 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 L4 Re-teaching position

I |
! ;_: 1'_:: 21 Original position and posture |
I I " I
‘ . Position and posture before .
® 1] | % re-teaching I
i i i
Original position Re-teaching Re-teaching Re-teaching . Fec-)f;g?:r; iind posture after
and posture position P1 position P2 position P3 !_ __________ g _________ I

(2) [Use the posture elements of position data] is not checked | JS& the posture 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 certain restrictions. Please refer to the following “Table 12-4 About Posture
Elements of Re-teaching Position Data” for details.
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Table 12-4 About Posture Elements of Re-teaching Position Data

elements are re-taught correctly.

Condition Merit Note
When using posture Precision of generated revision During re-teaching, posture must be
elements of position | parameter improves if the tip | taught correctly. If posture data is
data position (X, Y, Z) and tip posture | incorrect, precision of __ revision

parameter actually decreases.

When not using
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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12. Position Repair Support Tool

12.12. Re-teach Work

c Position Repair Support Tool - Re-teach work

Target robat: 1:Pickup robat 1+8%-125 ‘

‘ 1.FRG

Select the re-teach position data fram a list and click [Re-teach] 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 hecessany to re-teach position with ame tool taught with changing zome tools.
+ % However, the number of tool parameter generable at one process is only one.
If yau want to generate plural tool parameters, end thiz software by each one.
| Remainder about 2 paoint(z] Beteach... I Llear I Check. of tool data... I
Positior.. | 5 | 1| z| | E| cl| -
PESO +0.00 +0.00 +0.00 +0.00 +0.00 +0.00
PBS1 +10.00 -6.00 +20.00 +3.00 -2.00 +1.00
PM1 +350.00 +0.00 +B45.00  +180.00 +0.00 +180.00 —
Pr2 +HEE35 431425 +B0404 0 415118 +1.57 A73E7
PN3 +213.97  +280.81 +812.94 +20.36 2252 +105.90
PN4 +10.05 +80.26 +911.32 +h9.72 +3.40  +170.53
PHE +127.0 13431 +931.45 -23.42 2485 +12993 -
1 [ 3
Hewt | Cancel |
Figure 12-11 Re-teach work Window
[Remainder] Displays the number of remaining points until revision parameters are generated.

However, at some positions, re-teaching may not decrease the number of remaining points.
[Re-teach] button Specifies the positions selected in the list and opens “Re-teach the position” screen.
[Clear] button Clears the re-teaching information for positions selected in the list.
[Check of tool data] button Displays current tool data setting in the robot controller.

manager of this software.

~/\ 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

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.

Re-teach the position

The re-teach position data was specified.

x|

<P
\h‘/ I5 this tool correct?

Toal 2

Pr1

(0.00, 0.00, 0.00, 0.00, 0.00, 0.00)

(+350.00,+0.00,+645.00,+180.00,+0.00,+180.00,+0.00,+0.00)(7,0)

Maove the robot to the re-teach position by using teaching box, and click [Load current position] button.

! Y Do natteachthe position with a teaching box

Load current position

Cancel |

Figure 12-12 Re-teach the Position Screen
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s Re-teaching -----------===----=----—-----————————— - ~

7 \

Select the position to re-teach from the list
¢ Repeat

Click [Re-teach] button &> Re-teach the position Screen opens

— Re-teach the position Screen +

(Use the teaching box to move)

v

Click [Load current position] button

v

1

I

:

I

I

I

I

I

I

I

I

I

I

I

I

|

I

i Move the robot to re-teaching position
I

I

I

I

I

I

I

I

I

I

I

I

|

I

' (Re-teaching calculation) = Position Re-teaching window closes
[}
\

Revision parameter generation

Figure 12-13 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.

~/\ 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.
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~/\ CAUTION

The cautions when using a robot with the additional axis .

Please re-teach at the position in which the additional axis is same as the original position
when re-teaching by a robot with the additional axis. Otherwise, re-teaching calculation will not
be performed correctly.

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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12.13. Write Parameters

ﬂ Position Repair Support Tool - Write parameters 5'

Target robot: 1:Pickup robot 1+R-125 ‘ ‘ 1.FRG

Revizion parameters were generated. The parameters are wiitten to the controller.

Farameter | Outline | 1 | 2| 3| 4|

DJNT Error of origin data -0.0000 0.0000 0.0000 0.0000 0.000

1] | i
Print.. | Save position data to file...

< Back I Mest » I Cancel |

Figure 12-14 Write Parameters Window

[Print] Prints the revision parameter information displayed in the list.
[Save position data to file] 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 -

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.

Parameters may not be generated under the following conditions.

* 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
* When tool data or base data was changed during re-teaching

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 and perform re-teaching again.

. 7
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12. Position Repair Support Tool

12.14. Re-start the Power Supply of the Controller

£ Position Repair Support Tool - Re-start the power x|

Revizion parameters were wiitten ta the cantraller.

Tao walidate changed parameter, click [Pawer supply rezet] buttan.
The power zupply of the robat controller is reset from PC.

Click: [Mext] buttan, when the power of cantraller has been turned
on and the communication zerver iz connecting.

Fieset the power supply.

the robot controller again. Dthenwise, if re-teach warking is
continued succeedingly, it cannot calculate comectly.

j To validate the written parameter, turn on the power of

< Back | et | Cancel |

Figure 12-15 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.

Click the [Power supply reset] button to reset the robot controller from the personal computer.

(If the robot controller’s version is older than J2, robot controller cannot be reset from the personal computer.
In this case, operate the controller power manually.)

/\ CAUTION

Controller Power Reset

Check the surroundings for safety before resetting the robot controller power from the personal
computer.
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12.15. Finish

#2 Position Repair Support Tool - Finish x|

M ake sure to check before exit this software,

take sure to check whether it iz satizsfactory to al
! position data before exit this software. Revision parameter
iz effective in all the position data in the controller.

Back up parameter

: Revizion parameters were changed. To save the
.

parameter is recommended.
Back up... |

Rieturh to re-teach... |

< Back

Figure 12-16 Finish Window (After Re-teaching)

When the writing of revision parameters is done, operation of this software is complete.

~/\ CAUTION

Perform an operation check before exit this software.

Before exit this software, 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.)

/\ CAUTION

Back up the parameters.

This software has changed the revision parameters. Back up the parameters before exit this
software.

~/\ 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 software cannot rectify the point.
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12.16. Edit Revision Parameters

This window is displayed if [Edit the value of revision parameter directly] is selected in “12.7 Select
Generation Procedure of Revision Parameter”.

Select a procedure.

' Generate revision parameter automatically. [Usually select thiz)
<' Edit the walue of revision parameter direcE D :\

ﬂ'," Position Repair Support Tool - Edit revision paramet jl

Target robat: 1:Pickup robot 1+R-125 ‘

D ouble-click the revision parameter ta edit.
If pou click [next]. parameters are witten to the contraller.

Changed parameter iz displayed in light-blue.

Parameter | Outline | 1 | 2 | 3 | 4 |

MEXDTL Error of standard... 0.0000 0.0000 0.0000 0.0000 0.00c
MEXDTLT  Error of tool data 1 0.0000 0.0000 0.0000 0.0000 0.00c
MEXDTLZ | Error of tool data 2 0.0000 0.0000 0.0000 0.0000 0.00C
MEXDTL3 | Error of tool data 3 0.0000 0.0000 0.0000 0.0000 0.00c
MEXDTL4  Erom of tool data 4 0.0000 0.0000 0.0000 0.0000 0.00C
MEXDBS Errar of base data 0.0000 0.0000 0.0000 0.0000 0.00c
DJNT Error of origin data 0.0000 0.0000 0.0000 0.0000 0.00C

4| | ol
Prirt... | Reset |

< Back I Mest » I Cancel |

Figure 12-17 Edit Revision Parameters Window

[Print] Prints the revision parameter information displayed in the list.
[Reset] Resets all changes.

Displays values of current revision parameters in the robot controller.
Select parameter from the list and double-click it to display the setting screen. Set the parameter values.
(If the 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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13. Maintenance Forecast

13.Maintenance Forecast

In Maintenance Forecast, the parts replacement (grease replenishment, battery and belt replacements) times
can be checked from the up-do-date operating data collected inside the 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.

13.1. Specification

The following lists the software versions and models of the robot controllers supported by this software:

Table 13-1 Supported models and software versions

No. Robot This software Robot controller
RV-12S series

! RV-6S series Ver. J2 or later
RV-3S series

2 RV-3SJ series Ver. E1 or later Ver. K1 or later
RH-6SH series

3 RH-12SH series Ver. K4 or later
RH-18SH series

13.2. Start

After verifying the connection with the robot controller, click the [>>] button on the main menu to expand the
menu, and then select [Maintenance Forecast]. The Maintenance Forecast window appears.

:Personal Comp ]

(1) Click the [>>] button to expand the window.
Clri-IND ©ED3 This button changes to [<<] while expanding.
MELFA Ver. E1

P —— o]

HELFR

E] Monitor oy : : : : ) :
Maintenance Forecast' perfarms the informational display and informational

setup about a maintenance.
ﬁT FParameter

When [OK] is clicked, the information is read from the controller.
'\ Backup/Restare
P

Robot : 1 Pickup robot#1 + RV-128 j

Program Converter |
Eeload

‘@‘ Remaote Maintenance

Okay?

“fps| Position Repair

Maintenance forecas£:(>
Exit |

B

Exit

(2) Click [Maintenance forecast] button.

Fig. 13-1 Maintenance Forecast
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13. Maintenance Forecast

13.3. Select the target controller and robot

Select the target controller and robot in the Maintenance Forecast window. The controller being connected to
[Robot] in the windows are displayed together with its model name. Verify the controller and its model, and then
click the [Next>] button in the lower area of the window.

S T=

"Maintenance Forecast' performs the informational display and informational
setup about a maintenance.

When [OK] is clicked, the information is read from the controller.

Rohot : 1:Pickup robot#1 + RV-125 j

Clkay?

Fig. 13-2 Maintenance Forecast

When the [Reload] button is clicked, the information about the controller being connected and its model is
updated.
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13. Maintenance Forecast

13.4. Forecast (Battery)

When the information for Maintenance Forecast has been loaded from the controller, the Forecast window
(initially, the [Battery] information) appears.

Maintenance Forecast il

Fohat: 1 :Pickup robot#1 + Rv-125

Forecast I Setup I Fesst I Dthersl

- . Refresh
Thiz iz a latest maintenance forecast anhouncement. Please select

an target item.
Item ;| Battery =

thours)
a 14,600

The result of the Maintenance Forecast is a reference value to the last. The
computed rezult is not guaranteed.

BACK |

Fig. 13-3 Forecast(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 day])

, 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.)

When the [Refresh] button is clicked on in upper-right corner of the window, the information about the
maintenance is acquired again from the controller.

Here, the battery and belt replacement times as well as the grease replenishment time can be checked. To
switch between displays, select the applicable item in the Item combo box.

[bern : I Battery :

1 allery 1
Grease
Belt

Fig. 13-4 Changing an Item
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13. Maintenance Forecast

13.5. Forecast (Grease)

When [Grease] is selected in Item, the "hours until grease replenishment time" can be checked for

each axis.
x

Fobot: 1:Pickup robot3#1 + RVW-125

Forecast | Setup I Reset I Dthelsl

. . Refrezh
This is a latest maintenance forecast announcement. Please selsct '—I

an karget item.
Item : IGrease 'l
(haours)
a 6,000  Until

4,000 haours
3,790 hours

4,420 houts = dayis)

3,370 hours Operation time of a
4,540 hours B

2950 hours I 16 houris)iday

[
==}

BACK |

Fig. 13-5 Forecast(Grease)

. . N Forecast Setup | Reset | Others
The “Operation time of a day” can be set on the Setup screen. l ! |

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.

The display unit setting can be switched between time and day.
If day is selected in the display unit setting, the display will show the number of days in operation based on the
operating hours per day.

When the [Refresh] button is clicked on in upper-right corner of the window, the information about the
maintenance is acquired again from the controller.
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13.6. Forecast (Belt)

When [Belt] is selected in Item, the "hours until belt replacement time" can be checked for each axis.

Maintenance Forecast il

Robot: 1:Pickup robot#1 + Ry-125

Forecast I Setup | Reset | Others |

.. : Refresh
This is & latest maintenance forecast announcement, Pleasze select '4|

an target item.
Itern : IBelt 'l
{hours)
I} 35,000 Until
o] |
J2: | | Sl
Ja:  day(s)
Jdd - Operation time of a

Ja _ 19,020 hours By

Ji: I— I 16 hourisyday

| |
|

Js: |

BACK |

Fig. 13-6 Forecast (Belt)

. . ,, Forecast  3etup | Reset | Others
The “Operation time of a day” can be set on the Setup screen. l ! |

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.

The display unit setting can be switched between time and day.
If day is selected in the display unit setting, the display will show the number of days in operation based on the
operating hours per day.

When the [Refresh] button is clicked on in upper-right corner of the window, the information about the
maintenance is acquired again from the controller.
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13.7. Setup

Click the Setup tab.
Here, the timing to collect the information for Maintenance Forecast, the notification method and other items
can be set up.

Maintenance Forecast 5'

Robot: 1:Pickup robot3#1 + Ryv-125

Forscast  Setup |F|eset | Others |

v Maintenance Forecast iz made effectivet

Caution
= The accuracy of a mentenance
Callection level of information : I I — farecast will become good if an
[14R dations-5<High > information gathering level becomes

EERIIISTCa ol e =M large, but influence ta the cycle time
becomes large.

The interval of the folecast:l 3 j howrz]
[Far 1-24 hours)

—Hows to inform

[~ waming
[ Output Signal = Signal Mo I -1

[tfher & signal number s changed, the power source of BYIE reentny iz necessan.|

Azsumption operation time of a day [1.00-24.00] : I 16.00 havr[z]/day

The remainder days until prezumed maintenance time: : I 14 [1-365] day(g]

When click [Wiite parameter], please update "Maintenance .
Forecast" in Forecast tab. Wirite Parameters |
BACK |

Fig. 13-7 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 more information about the setup items, see “Tab. 13-2 Description of the Setup Screen”

~ & Caution 2

Information needed to “Maintenance Forecast” is not accumulated
while the Maintenance forecast is being invalidly set.

Factory preset value is invalidity. When the Reservoir of information
Maintenance Forecast is invalidated, information
of Maintenance Forecast is not accumulated.
When switched effectively from invalidity again,

the reservoir of information is continued from the

> time
last value. If you have invalidated the  Maintenance Forecast < >
Maintenance Forecast for a long term, the Effective —
i i invalidity
correct maintenance times cannot be o is scoumulated.
calculated.
. v,
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Table 13-2 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 Five levels can be specified to collect the information about the 1
information maintenance. (Recomm
* As an information collection level gets higher, the accuracy of ended)
the maintenance improves, but it affects the tact time more.
(3) The interval of the Specify the interval to notify the maintenance time. 6 hours
forecast
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. The Check
warning numbers are listed as follows: ON
Grease 1 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 time OFF
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 | Specify the number of days remaining until presumed maintenance time 14 days

until presumed to be used as a reference to notify the maintenance time.
maintenance time

~<%: Memo

output.

Methods for resetting the alarm and alarm 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

If both are set up as the notification methods, executing the error reset operation will reset the alarm
and end the signal output.

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 setting Methods to reset the notification (alarm or dedicated signal output)

) Output Notification method | [RESET] key on the [ERROR RESET] External error reset
Warning . front of the controller key on the T/B signal

Signal

v I Alarm Will reset the alarm Will reset the alarm Will reset the alarm

Alarm and Will reset the alarm Will reset the alarm Will reset the alarm

v v dedicated signal and the dedicated and the dedicated and the dedicated

output signal output signal output signal output

. . Will not reset the Will ENABLE reset Will ENABLE reset

[ v Dedlc:lfduflgnal dedicated signal the dedicated signal | the dedicated signal
P output output output
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13.8. Reset

The information (about battery, grease and belt) for Maintenance Forecast kept in the controller can be reset.

Maintenance Forecast 5'

Robot: 1:Pickup robot3#1 + RYW-125

Farecast | Setup  Reset | Dthersl

The information for the Maintenance Forecast which has been
kept in the contraller iz reset.

r— Fieset of battery consumption time

Al the time of battery exchange :

— It resets per joint axi

. . Reset axis
¢ &t the time of grease replenishment

At the time: of belt exchange s
a2z e
Cls Elw

T4 T8
Reset |

BACK |

Fig. 13-8 Reset

Table 13-3 Description about each reset

Types of resets Explanation Note
At the time of battery It is used when an alarm urging to replace
exchange the batteries (C7500, C7510 or C7520)

occurs and the batteries have been replaced.
Be sure to reset the battery consumption time
after a battery has been replaced.
At the time of grease | When an alarm urging to perform periodic | Axes are reset in units of joint
replenishment inspections and replenish grease (alarm | axes. Multiple joint axes can
numbers in the 7530s) occurs, replenish the | be 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
damaged (alarm numbers in the 7540s) occurs, | be reset at the same time.
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 x|

Drate when measurementbegan:l 2003/09/08 | 10:58:46

The last reset day

ltern | [ date | tme | count|

Battery 2003/09/08  14:33.06

Grease J1 20030808 143316 1
J2 20030808 143316 1
J3 20030808 143316 1
TR S 0
J5 e fe- [ 0
JB 20030808 14:3%16 1

Belt J5 20030808 14:3320 1

Fig. 13-9 Log of Reset
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13.9. Reset the Maintenance Forecast information using the
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.

13.9.1. Resetting the time of battery consumption

Table 13-4 Resetting the time of battery consumption

Explanation Operation
the time of | Itis used when an alarm urging to replace the | On the menu screen of the teaching
battery batteries (C7500, C7510 or C7520) occurs | box, press the “5. MAINT” -> “2. INIT”
consumption and the batteries have been replaced. ->“2. Battery” keys.
Be sure to reset the battery consumption time
after a battery has been replaced.

See “Controller INSTURCTION MANUAL - Detailed explanations of functions and operations” for how to
initialize the time of battery consumption using the teaching box.

13.9.2. 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 13-5 Resetting the grease and belt information
Explanation Parameter Value
When an alarm urging to perform
periodic inspections and replenish
grease (alarm numbers in the 7530s) | MFGRST
occurs, replenish the grease and
reset the replenished axis.
When an alarm urging to perform
periodic inspections and to replace
Belt the belt when it is damaged (alarm
information | 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.)

Grease
information 0 . Reset information on

all axes

110 8: Reset information on
the specified axis
MFBRST

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 O 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 caution.

See “Controller INSTURCTION MANUAL — Detailed explanations of functions and operations” for how to input
parameters using the teaching box.

13-198 Reset the Maintenance Forecast information using the teaching box
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13.10. Others

The information for Maintenance Forecast kept in the controller can be backed up and/or restored.

~ /N Caution .

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.

After the controller (CPU) has been replaced, if the information for Maintenance Forecast is not
restored, or 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.

Maintenance Forecast il

Fohat: 1 :Pickup robot#1 + Rv-125

Forecast I Setup I Reset  Others
The infarmation faor the M aintenance Forecast which haz been kept
ifi the contraller iz backed up / restored.

Robot Contraller -» PC
PC -» Robot Contraller : Fiestare |
Caution

Wwhen exchanging the Robat Contraller CPLU LIMIT)
Befare exchanging, backuping the infarmation of the Maintenance
and after exchanging, restaring the infarmation.

BACK |

Fig. 13-10 Others
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13.11. Exiting the Maintenance Forecast tool

Click the [Back] button displayed in the lower area of the window. The display returns to the initial target robot
selection window. Click the [Exit] button in this window.

BACK |

m

=i

"Maintenance Forecast' performs the informational display and informational
setup about a maintenance.

Wihen [OK] is clicked, the information is read from the controller.

Robot: 1 Pickup robot#1 + RY-1258 j

Okay?

Fig. 13-11 Exiting the Maintenance Forecast tool
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14. Setup of the communion middleware “MelfaRXM.ocx”

14.Setup of the communication middleware
“MelfaRXM.ocx”

14.1. Overview

MelfaRXM.ocx is an ActiveX control that communicates with the robot controller.
MelfaRXM.ocx is enclosed by the "RT ToolBox Robot Total Engineering Support Software" standard

version. However, when using only the function of the "Robot Total Engineering Support Software", it is not
necessary to install MelfaRXM.ocx.

By using MelfaRXM.ocx, the Windows application linked to MELFA ROBOT can be created easily on your
equipment.

An instruction manual and notes of MelfaRXM.ocx are enclosed in CD-ROM of the standard
version "RT ToolBox Robot Total Engineering Support Software".

When MelfaRXM.ocx and "RT ToolBox Robot Total Engineering Support Software" live together in
one personal computer, we ask you to surely read the instruction manual --"3.2 When making
it coexist with the 'Robot Total Engineering Support Software "'-- of the communication middleware
“MelfaRXM.ocx”.

14.2. Description in CD-ROM

The CD-ROM(standard) contains the following items:
Refer to the instruction manual in CD-ROM for the usage of MelfaRXM.ocx.

¥:

% Setup.exe The files for installation of
: "RT ToolBox Robot Total Engineering Support Software".

Communication Utility

MIAIEWArE - oe e s e eem s e e e e e ece e
MelfaRXM.ocx |
related file MELFARXM

ReadMe.txt
—% Setup.exe

text file which indicated notes

The files for installation of MelfaRXM.ocx

Instruction Manual(pdf)

Fig. 14-1 Description in CD-ROM
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14. Setup of the communion middleware “MelfaRXM.ocx”

14.3. Guide for reading the manual

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) Prepare for reading

(i) Prepare of the personal computer
The personal computer with which is installed Microsoft® Windows® 98 or more and it has the CD-ROM
drive is required.

(i) Prepare of the software for reading
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, 2004).

URL: http://www.adobe.com

(2) How to read
(i) Case of starting from Explorer
Start Explorer and select the file. Then Acrobat Reader starts and the manual is displayed.
(i) Case of starting directly from Acrobat Reader
Start Acrobat Reader and select the file. Then the manual is displayed.

Microsoft, Windows, Microsoft Windows NT are either registered trademarks or trademarks of Microsoft
Corporation in the United States and/or other countries.

Acrobat Reader Copyright 1987-1999 Adobe Systems Incorporated. All rights reserved.
Adobe, the Adobe logo, Acrobat, and the Acrobat logo are trademarks of Adobe Systems Incorporated.

Reference to registered trademarks and trademarks are omitted in this manual.
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14. Setup of the communion middleware “MelfaRXM.ocx”

14.4. Installation

Perform installation according to the following procedure:

) search

(1) Insert the program CD-ROM into the CD-ROM drive
of your personal computer. Setup of “RT ToolBox

(2) Select [Run]

| Help and Support

Robot Total Engineering Support Software”
automatically starts. Please click “cancel” .
(2) Select [Run] from the [Start] button.

Log Off r3p...

Windows XP Profess

(1) Click the [Start] button.

Turn OFf Comy

=

! Start Q @ @ (2,1'2)—C0mmunicati0|
Fig. 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”)
Run K1

Type the name of a program, folder, document, or Internet
rezource, and Windows will open it far you.

Open:  [D:AUtilty\MeltaRixM S etup. sxe =]

QK I Cancel | Browsze... |

Fig. 14-3 [Run] Screen

(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 ToolBox". "MelfaRXM.ocx" can be installed with the Product ID of standard version,

but can not be installed with mini version's.
Input ProductID 3|

Please enter the product ID of the product.
Please input in sinzle byte Enzlish
characters.

< Back l Mext I Cancel
Fig. 14-4 Input Product ID

The files listed in Table 14-1 are installed at the destinations as indicated.
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14. Setup of the communion middleware “MelfaRXM.ocx”

Table 14-1 : Files to be Installed

No. Description

Install destination

1 | MelfaRXM.ocx

2 | EZSocketRC.dlI
(communication DLL)

3 | NarcServerApiM.dli
(communication DLL)

/Windows/System folder
ex) Windows® 98/ Windows® Me : /Windows/System
Windows NT®/ Windows® 2000 : /Winnt/System32
Windows® XP : /IWindows/System32
MelfaRXM.ocx and EzSocketRC.dll are registered in the registry.

4 | RoboCom.exe
(communication DLL)

5 | Instruction Manual

6 | Sample programs

7 | Redistribution files

A folder specified during install operation (Normally, C:/ is used.)

MelfaRXM_Dev

| ReadMe.txt----- text file which indicated notes

—[RoboCom] -+ folder of communication server

F—[Doc] --rrrrerreerreeees folder of Instruction Manual

—[Sample]----eeeeeeeee folder of sample programs
[BCB] -+ Borland C++ Builder (5.0)
[VB] :emmeeeee Visual Basic (6.0)
[VCH++]--emeeee Visual C++ (6.0)

L [Redist]

[Installer]----- folder of system files Installer (for redistribution)
[SysFiles] - folder of system files (for redistribution)
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Appendix (Function tree)

" Program editing tool "——P Edit p| Command edit

BASIC edit

Line No. hide

—»| Position variable edit MDI input

Current position read

V‘V‘V

—»{ Editing auxiliary functions Search, Find in files and

Replace

(Line) Copy and paste

Cut

Jump

Renumber

Automatic renumber

Grammar check

Command template

Position variable template

Y YYYYYYYY

Position variable batch edit

—» Debug editing Step execution

Direct execution

—»{ Program

Program list

Program copy

Program move

Program compare

Program rename

Program delete

YYYYYYy

Program protect

—P»| Simulation

Automatic operation

Step execution

The simulation function is compatible only with the

"Personal computer support software mini".
Note that the simulation function also cannot be used Position read
when the MOVEMASTER commands are selected with

this software .

Cycle calculation

>

s L,

i "Standard version". The function cannot be used with the —» Direct execution
I

i |

I
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" Parameter editing tool " P Parameter change

" Backup/Restore | Batch backup

Batch restore

" Monitoring tool "_ —»| Robot movement monitor Slot operation status monitor

Stop signal monitor

Error monitor

Program monitor

General-purpose input signal monitor

General-purpose output signal monitor

Movement confirmation monitor

Input register

Y Y Y Y YV oV vy

Output registers

> Operation monitor Operating time cumulative monitor

Production information monitor

Robot version

vy v vy

Option card information

> Servo monitor Position monitor

Speed monitor

Current monitor

Load monitor

v Yy vy

Position Repair support " Power monitor

Maintenance Forecast "

" Remote maintenance " > Connection with remote robot

Program conversion "
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