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INTRODUCTION

Thank you for purchasing Mitsubishi Electric Industrial Robot MELFA.

This document is the operation manual for the Personal Computer 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 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 Personal Computer Support Software of version E1 or later.
Personal Computer Support Software E1 edition corresponds to the version J2 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 95/98/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.

A 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.

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

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

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

Windows 95/98/Me/NT 4.0/2000/XP are registered trademarks of Microsoft Corporation in the United
States and other countries.

Copyright(C)2003 MITSUBISHI ELECTRIC CORPORATION




How to Ensure Stable Communication Between the Personal Computer Support
Software and the Robot Controller

When communicating with the robot controller (hereinafter referred to as the R/C) using the Personal Computer
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) The Personal Computer Support Software
Change the communication settings of the Personal Computer Support Software through the
"communication server."

Parameter Default Change to
Protocol Non-Procedural Procedural

Change to Procedural

- L

* When communicating with the R/C using your custom software, reset the R/C protocol setting to
"Non-Procedural" in advance.
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1. Before starting use

1. Before starting use

This chapter explains the precautions to be observed when using this personal computer 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).

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 old PC support S/W can be used with this new S/W.

12. Positon 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.

Using the instruction manual 1-1



1. Before starting use

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.

Windows 95/98/Me/NT/2000 and XP are products of Microsoft Corp.

1-2 Using the instruction manual



1. Before starting use

1.2. Confirming the product

The configuration of the purchased product is shown below. Check that no parts are missing.

(1) The check of media

Standard version
(i) "Personal Computer Support Software" CD-ROM (product) .....ccceeeeeeeeennes 1 disk
(i) "Personal Computer Support Software mini" Instruction Manual (this manual) 1 book

Mini version
(i) "Personal Computer Support Software mini" CD-ROM (product) .........ccceeeennee 1 disk
(ii) "Personal Computer Support Software mini" Instruction Manual (this manual)....1 book

(2) The check of media contents
The following items are included on the CD-ROM.
Keep in mind that the contents included in CD-ROM differ with the [standard version] and  the [mini version].

¥

setup

,,-,E!. Setup.exe

- The folder for setup of the communication
Utility ===x=»- middleware “MelfaRXM.ocx” ~ =rr=ecr GE)

<o:memo

I he [Utility] folder is included in only the standard version. Keep in mind that it does not go into the
mini version.

(3) 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.
Please refer to "6. Setup of the communication middleware “MelfaRXM.ocx" ” about an setup of

"MelfaRXM.ocx".
In case of using only the function of " Personal Computer Support Software ", you don't need to install

this software.
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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 95/98/Me/NT 4.0/2000/XP.

Details of working environment

Item Min. required environment Recommended environment

CPU Pentium133MHz Pentium III 460 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 nhame Description
RS-MAXY-CBL For controller's front panel
RS-AT-RCBL For extended option box (CR1-E3B)

For more information about the RS-232C cable specification, refer to the Standard Specifications of the robot in

use.

(3) Software

Microsoft Windows 95, 98, Me, NT4.0, 2000 or XP.
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2. Preparation before use

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

i) Installing the personal computer 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 the personal computer software are explained in this section. The software can be
installed from the CD-ROM or from the floppy disks.

2.1.1. Uninstalling the old version

If an older version of the “Personal Computer Support Software” is installed in the personal computer, always
uninstall the older version before installing the newer version.
Select "MELFA Personal Computer Software" with [Start] — [Settings] — [Control Panel] — [Add/Remove
Program], and then click on the Add/Remove Program button.

— >

[afisted ERTOOLBCKEwmMELRA | e

Fig. 2-1 Uninstalling the application.
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2.1.2. Installation

The method for installing from the CD-ROM is explained in this section.

1) Set “Personal Computer Support Software” CD-ROM in the personal computer's CD-ROM drive. The
Setup screen will start up automatically. Follow the procedure from step 4) below. If the screen does not
start up automatically, carry out the procedure from step 2).

2) Select the [Start] button and [Run].

Programs L

Documents L

IE} Settings L

@ Find . 2. Select [Run].
1. Click the [Start] button. @ Help

dows©Ob

:E Bun...

Wi

Shut Drovin. ..

Fig. 2-2 Start menu

3) 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 HE

Type the name of a program, folder, document, ar [nternet
rezource, and Windows will open it for pou,

Open: ID:'xsetup.e:-:e j
0k, I Cancel | Browsze. .. |
Fig. 2-3 Run

Click on the “OK” button.

4) The installer will start. Follow the instructions given on the screen. The basic flow is as shown below. Just
click on the "OK" button when indicated on the screen.
i) The start of installation is announced.
ii) Select the install direction
iii) Start copying of installation file from CD-ROM
iv) Completion of setup is notified

2-6 Installation methods



2. Preparation before use

2.2. Setting up the printer

To print programs with this “Personal Computer Support 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 _ O]
File Edit “iew Help

é E @ Double—click

/—

Contral Fanel Printers Dial-Up
Metworking

6 object(s] | A
Fig. 2-4 Double-click “Printers”

B3 Printers Hi=l

File Edt “iew Help

2) Double click on [Add Printer].

Double—click

2 object(s] A
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

Setting up the printer 2-7



2. Preparation before use

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”

2 I @
®
RS-232C Ethernet(LAN) RS-232C
L L
R/C R/C cee R/C R/C
#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

J

2-8 Connecting to the robot



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
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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 “Personal computer support software” communication settings" and
change the software's communication specifications.

2-10 Connecting to the robot



2. Preparation before use

2.3.3. Personal computer support software communication settings

Caution

Communication with the

robot controller may be disabled

if the communication

specifications are changed. Take special care when making changes.

The personal computer support software communication settings are made with the "communication server".
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 the “Personal Computer Support Software” is started

up.

BN Communication 5erver
Note that the server is iconized when started up, so click on

return to the original size.

| on the task bar, and

“, [143]) - Communication Server !El
Line State : IHDth[TEPa’IF‘]EDnnecting
Cornrmunication I
State :
Fezat |2: Rabat #2 =l
Robat Information
Fig. 2-9 Communication Server
[Title Bar]....cccceeevviieeeeiiieeens (AA/BB) indicates that AA is the number of robot controllers connected, and
BB is the number of robot controllers for which communication settings have
been made.
[Line State] .........cceeeveenennne. 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.
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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]
[LR0] o o] {

[Setting] button............

.......... The contents of communication with the robot controller are displayed.

........... 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] button ..... Information on the currently connected robot can be referenced.

State : I

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).

Robat: 1: Robot #1 [Fick and Place] | | The controller selected in "Robot Controller"

for the communication server will be

displayed as the initial value.

R obat Information

Backup [Save : Robhot conl roller -> Personal comput

Moni tar/ﬂenﬂ' (Ruut controller -= Persanal ot

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

Communication 5peed |
A aobot I3 jv Method |H5232E j‘ v Tu:upwew
I ame=Fobat #3 - :
Part=COM3 Dretail
BaudR ate=3600
ByteSize=0 _
Paritp=EVEM Setting
StopBitz=2 j Ligt
Set [Save and Elnse]l | Set [Cloze] I Cancel
Robot ... Select the Robot Controller(1-32) for communication.
Communication method ....... 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 ..........ccceeeenes A window for changing the communication specifications will open. The
window that opens is different depending on whether RS-232-C or TCP/IP is
selected for the communication method.

[Robot controller connection setting list] button 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.

[Set(Save and Close)] button ~ The communication specifications are changed and the change results
are saved. Even when the personal computer support software is started up
next, communication will be carried out with the specifications set here.

[Set(Close)] button ............... The communication specifications are changed. The change results are not
saved, so when the personal computer support software is started up next,
communication will be carried out with the previously set specifications.

[Cancel] button ..........ccc...... The communication setting is quit without changing the communication
specifications.
[Top VIEW] oovveeieieieieeeeeeeeeees 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.

7
Caution

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

The communication server will automatically quit when all of the personal computer support 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.

/

Connecting to the robot 2-13



2. Preparation before use

Communication setting list

+ Commumication zetting st

(2)Select

No. | FiC Mame | Method
1 Fobat #1 TCRAP: 10971157
2 Haobat #2 TCRAP: 10.97.11.53
3 Robat 43 R5232C : COM3
4 Mot zed
5 Mot zed
[ Mat zed
¥ U’)C”Ck Mot Used
bt | load
dJ

EidtV|

...................

| 2k I Cancel |

;I_I
Cancel |

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 Ed

Refiesh | popr [2: Robot 2 =] [ ok | cancel |
1 Robat #1 |
I ame H Protect | f
1 ER HEEEt H3 e e Mone
10 292 (20315 11:33:20 Nore
.
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 I
oows 1| Tz, [0 e
D'ata Transfer Rate ; m ?i?nceeupl.ﬂuﬁme : 30000 frzec)
Character Size : m gzmg:': of |—3
Parity : m Protocal : IN:::n-F'ru:u:eduraII j
Stop Bit ; m Raobat Name: IHDth #3

Cancel |

Port used : Select from COM1, COM2, COM3 or COMA4.
Selection of COM1-COMS8 is possible for the C1 version or later.
Select the port to which the cable is connected.

Baud rate : Select from 4800, 9600 or 19200.

Character size : 7 or 8 can be selected, but 8 should be set.

Parity : Select from NON (none), ODD or EVEN.

Stop bit : Select from 1, 1.5 or 2.

Transmission timeout  : The timeout time during transmission can be set.

Reception timeout : The timeout time during reception can be set.

No. of retries : Set the No. of times to retry communication.

Protocol used : Select from Non-Procedural or Procedural.

Robot name : 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)

TCPAP Communication Protocol

P Adress | 'IEI.EI?.H.EQ
Puart I 1000

Transmizzian

Timeout Time : I 1000 [meec)
Reception

Tirneaut Time ; I BO00 - [mzec]
MHumber of

Retries : I K]

Fiobot Mame: IH:::I:u:ut #2

Cancel |

Robot Information

After setting the IP address assigned to the robot
controller in [IP Address], 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.)

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

format.

+ Robot Information

1] |

M. | RC Mame | Raobat Contaraller | Rabiat | Yerzioh
1 Robat #1 Connection wait
Z  Fobot #2 CRin-Gx F-208, Yer HEE

il

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 Ed |

Comm. Emar Presence :I

Robat |HH-5&H55

Faobat Camtraller ; IEH Fi-S

Wersiarn : I‘Jer.H1 C
Date - |n1 1001
Serial Mo. : I1

COPYRIGHTICI1 333 MITSUEBISHI ELECTRIC CORPORATION ALL RIGHTS RESERVED

No. of Valid Slat : |B
Connection State |1
Language : IJ PH

Froagrar Estenziar ; IMEM

Parameter E sternzsion ; IPH M

[OK] button

: The Communication Server screen will reappear.
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3. Basic functions and window
operations

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

3.1.Basic functions

The “Personal Computer Support Software” functions are explained in this section.

This “Personal Computer Support 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 6. Appendix (Function tree) for
reference.

Function Details

Applicable model | -Personal computer that runs on Microsoft Windows 95/98/Me/NT4.0/2000/Xp.

Program editing | Editing functions | * MELFA BASIC IV language compatible
functions * 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
Management * Program file management

functions (List, copy, move, delete, content comparison, rename, protect)

Debug functions | * Direct editing of programs in controller

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

* Cycle time measurement

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

* Calculation of cycle time

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)

Parameter editing | * Parameter setting

function
Backup/Restore | * Batch backup and Batch Restore
Remote * Monitoring and maintenance of robot at remote location using telephone line.
maintenance (A separate modem is required to use this.)
function
Position repair Support for recovery from origin point deviations
Maintenance Maintenance Period Forecast function
forecast

Software shows the following :
STD : Personal Computer Support Software(standard version)
mini : Personal Computer Support Software mini

The simulation function becomes correspondence only of a 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 personal
computer 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.

T

1. Press left button at menu.

Lin= Cuk
Line Cogy
Easte Chky
g"" E::_I 2. Move mouse to position of item to select while pressing left button.
e !wulu:u
Puatial Transmizsion Drebetn | Changs |
(Oirogoraiypel) [ v [z J& [8 Jc Ju [ [rep JFag [

Jokd lype ] varable | 1 Tiz [z [+ [45 [ e PG [ |

Ciops the selsciion and pul i on the Choboasd [ HUM -

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 personal
computer support software.

Here, a robot program will be created using the personal computer support 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

First, start by starting up the personal computer support software.

(1) Connect the cable with the following procedure. - |0 x|
Connect the personal computer and controller with an RS-232-C —
cable(RS-MAXY-CBL or RS-AT-RCBL). CRr-500 ceties
Connect the personal computer side to the standard RS-232-C
connector (RS-232-C serial port). MELFFA Yer. E1
Connect the controller side to the RS-232-C connector on the
front of the controller. = |

(2) Turn the controller power ON. .
(3) Start up the personal computer support software with the —,ﬁ Prograrm Edit
following procedure. by

Turn the personal computer power ON. The following Main
screen will start up automatically. If the screen does not start up, Monitar
select the Windows [Start] button, and then [Program] — ==
[MELFA ENG](or [MELFA mini ENG]) — [CRn-500 PC ﬁT P
Support Software]. -
-‘Q BackupiRestore
Exit
Fig. 4-1 Main screen
(Note)

When using Windows NT, double-click on the MelfaTool.exe icon in the folder
(normally C:/Program Files/Melfa ENG) in which the personal computer tools are installed.

Fig. 4-2 Windows screen when Start button is selected)
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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.

ﬁ The editing screen will appear.

o by | [ wgmable: | 41 & T [T |25 E LaF | 2% I

Pt [T | e o= el H.U
Fig. 4-3 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 H button.
The following type of editing screen will appear.

Eommand editing screen j

|
‘ st || Position variable editing screea g Is |

Pagemn [F1| b s i (1]
Fig. 4-4 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
\. J,

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.

(1st line: "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.

| ,
I Input line return!

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

(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.

I
Caution: The following values are for
the RV-20VA type robot.
Position variable name X Y Z A B C L1 L 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.
| Ak | Loabin | Changes
Coartasian ippa (F)... | & L7 I3 Ia |8 [ [ L1 [E] [Flagl | Fagz |

List of Cartesian type variables

Jomik walable | 1 |42 | uz |44 | 45 | & | 47 | 48 |

List of joint type variables F

Fig. 4-5 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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Cartesion hpe ). | | |= | & | B

Joird waseble | J1 [J2 | FE [ o [i6 —
Acleltional ssis 1 [0 0000 = =

Acdelioral sz 2 [111000 -
e[l

Muirotmtion [ =

Fig. 4-6 Addition screen

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

Mame : ||

(Variable name area)

Input each value (X: 1060, Y: -680, Z: 870, Posture; 6, Multi-rotation: 0) in the [X] [Y] [Z] [Posture] and
[Multi-Rotation] areas.

1 [1080 7
i [-ga0 v
i [a70 v
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.

& [ l
E I':' |—§ Remove check
C 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 | Distete | Change |
Cartesian ype F).. | X [ [z [ & [B___Jc  Ju | L2 | Flagl | Flagz |
FiD 00000 EBACD  Sm000  0mD  Dom  nood  amo om0 ]

Fig. 4-7 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.

Simulation Help

-. Sirnulation Wiew |

| Execute, Stop Automatic aperation € Select
Simple cycle calculation  # Stop
Error Monitor Step run

Direct Execution

Fig. 4-8 Simulation menu

The following type of robot type and hand/workpiece setting screen will appear. In this case, select "RV-20A"
from the model list, and click on the [OK] button.

%i

Select RV-20A

Not used in this case

L

_
(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.

4-24 Confirming the operation with simulation
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Try changing the viewpoint.
The viewpoint can also be changed by the following
mouse operations:
¢ Left button (left and right) — Rotation of Z-axis center
* Left button (up and down) — Rotation of X-axis center
e Left + right buttons (left and right) —
Rotation of Y-axis center
* Right button (up, down, left and right) — Move
* [Shift] key + left button (up and down) —

Enlargement/reduction

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-20A 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.

After confirming the movement, select [Simulation] under the [Simulation View] menu, and close the Simulation

screen.
Simulation  Help

L Simulation Wisw Select
o Execute, Stop (.

Simple cycle calculation  #

Error b aritar

Fig. 4-10 Simulation menu
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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 button. A screen for designating the
program.
A window for designating program name appears when [Save As -> Robot] is selected.
i Gave Az -> Robot
Refresh | N ok | cancel |
H ame | Sizel Date | Time | Frotect =
1 278 020313 1320:34 MNone
20 1067 020313 132012 Mone
200 B320 020318 1311:26 Mone — —
210 16404 020318 1311:26 Mone
220 B774 02-03-18 1311:14 MNone
228 E456 020318 11:04:34 Mone
230 4113 020318 131112 Mone
240 E72 020318 11:04:34 Mone
CT_ 73 020319 131730 None
| | »
Flle : |rOBO

Fig. 4-11 File dialog

When

=
button.

(Caution: When saving the program in the personal computer, click on the radio button next to "PC".)

button is clicked, a dialog shown on the right appears. Select [ROBOT] and click on the [OK]

Fig. 4-12 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.

+ Open on Robot

Reftesh | Robor |2 Robot #2 =] [ ok | cancel |
1: Aobot #1 |

M ame H | Frotect | f
|3 : Fobat #3 [

Fig. 4-13 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.

Fig. 4-14 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.prg: M=l E3

Yl Edit  Frogramblanagement 1 =] x|
B Hew Ctrl+H ?
— [OpenPC.. Chrl+0 —
Open Robat...
|
Save Clrl+5
Save Az - PC.

Save Az -» Robat...

Debug [online]

Fig. 4-15 "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.

Fig. 4-16 monitor menu

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

Fig. 4-17 Program monitor
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4.8. Exiting the operations

Did the robot move correct? Finally, exit the personal computer support software.
(1) Exiting the “Personal Computer Support Software”

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

= Program Edit Tool - [Robot.prg:B

iAW Edit  Programidanagement T
B Hew Chrl+H ?
—  QOpenPC.. Chrl+0 J

Open Robat...

Cloze

Save Clrl+5
Save s -» PC.

Save bz -» Robat...

Debug [online]

Frirt.... Chril+F
Print Prewigw

Frint Setup

Fage Setup

[ewestfile

E xit

Fig. 4-18 Exiting the application

(2) Exiting window

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 the personal computer support 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.

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

(4) Programming Language ............ The robot programming language can be changed. The language which

can be switched is MELFA-BASIC IV and Movemaster-command.
(Ver.B1 or more)

(B) History .....oooecveeeeee e 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.

L° Program Edit Tool - [Robo_prg: L” Program Edit Tool

sl Edit Programbdanagement Filz  Programbd anageme

Yiew |Help

e o [ Dl=lE| (sl e Al 5 EE )
) o=t e

(2) Select “View”

I=

Save Etﬁ Seloct “Clos”
Save Az - PC. elect ose

Fig. 5-2 Setting method

5.1.1. Font

The font used with the program editing tool can be changed. Click on the menu "View" - "Font".

Fart [T INum| o
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.

L Program Edit Tool

File Edit Programkd anagement Innllyiew Help

O|z|&E| 2|22 =] v 1ok =

v Statuzbar

Fant...

Suntax Check...
Language...
Hiztary...

Proportion of Window |
Commands Paozition
1 1 1 1 1 l". 1 1 1 1 1
-
Cartezian bype [F] Jaint type [J]
1 1 1 1 1 H 1 1 1 1 1
|
| ] I Cancel

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

File Edit Programtanagement Tool | Wiew Help

Ol ¢ =g v o

v Statushar

FEort...
Wigws Optian. .

Language...
Histon...

Syntax check Setting

— Syntax check

i Always

™ Corfim " Mo Chect

— Canfirm when

>

& Dizplay " Hidden

there iz no ermor.

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 If there are no errors in the syntax check, the message "No
there is no error. 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.

I” Program Edit Tool
Language =election

File Edit Programianagement Tool | Wiew Help

O|z|E| ¢ e &g v ok

v Statuzbar

" MOVEMASTER COMMAND

q

% MELFA-BASICA

Font....
Wiew Option...
Syntax Check. ..

Restart Program Edit Tool

Cancel |

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

Hiztary...

Fig. 5-6 Language selection

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

[-& Caution

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 Programbanagement Tool | Wiew Help

O|2|E| &2 =g v Ik

v Statushar

=

File hiztory Ed

b ozt recoently uzed file lists:

Font...
Wiy Option...

Syntak Check. ..
Language...

e
k. I Cancel

Fig. 5-7 history
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.

= Program Edit Tool - [Robot_prg

Gl Edit  Programbdanagement

_E Hew Ctrl+M
— OpenPC. Ctrl+0
Open Robot...
Cloze
3 - |
Fig. 5-8 New

Command editing screen

Move up or down

Position variable editing screen

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.
BASIC edit mode
ol Yiew Help Simulation
= LCazcade
B evetical
= Amange lcons
Spilt
BASIC Editor
Line Mo, hide mode
v 1 Robat prg:BASIC edit mode
UMY F1 570 BACH B8 =]
20 0Ly 3 EIE0 BT F1
J0MLE_=0 bt AT EED
40 CI'-."FlE.I 10 TOOD BAL =54.-0
= 1 = 1010 MO PES
{50 JOPVED 100 1020 1F W1= 0 THEW GOTY\IO
FOCHT

1030 MO P11
223 2510 1040 BACH P11.-8
TSN BT RATE

G0 DEF FLT 122
fan MEF 01T 2 £7

L

Fig. 5-10 Multiple editing windows

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

= Program Edit Tool - [Robot.prg:H

il Edit  Programbdanagement T
B Hew Chrl+M c@
—  OpenPC.. Ctrl+0 —
Open Robat...
I
Save Chil+5
Save Az -» PC.

Save Az -» Robat...

Debug [online]
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.

100N P

20 DLY 3

30+LE_30

ABOVRD 10

EOMT = 0

BOLJOWRD 100

F0CNT 1

80DEF PLT 1.P21.P22,P23, 25 1
CII'I:HFI: ] e e I ol |

Line No. is manually input

| add |
Orthogonal type [F] .. | = | |z | &
Pl 145000 0000 1000 000D

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.

ﬁ C:\MarcProgiRP_1AH_PRG:Line Mo. not dizplayed.

*LB_10
A F1

1

-

3 DLy 3 Line No. does not need to be input
F *LB_30
b

7

b

4

1

pveD1n | __—

A1 =10
JOWRED 100

CMT 1
MEFELT1 P B2 P23 261

=

| Add |
Orthogonal tpe [F] . | % | v | z | &
F1 146000  0.000 10000 0.000
Oin 144 Qo nana o aac oo

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.

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

Hew window
LCazcade

Tile ‘Yertically
Arrange lcons
Spilt

=M1

____________________________

i+ AP_1AH PRG:Line Ho. not displayed.

ALl Wiew  Help  Simulation

Change to BASIC editing mode

v 1 CAMarcFroghRP_14H.PRG:Line Mo, not display

Change to line No. hide mode

=)

I &m0 a0

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
B Hew Chrl+M c@
—  OpenPC.. Ctrl+0 J
Dpen Robot...
Cloze

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

New Open Save

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."

Dpen HE|
Lok in; IaTaCttimE j ﬁl

Gtrd. prg Rh-1500g.pra Rv-4alL.prg
Gtrd_DLY PRG Rp-3ah.pra

Hya DLY.PRG Fp-5ah_1.prg

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

File narme: I"H p-Rak.prg’’ "Hyo.prg" "Gird.prg” Open I
Filez of type: 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."

+ Open on Robot E3
Refresh | Fobot: |1:Robot #1 [Pick and Place) 7]

M ame | Size | Date | i | Frotect =
03/08/03 ¢ Mane

109 E19 03406402 More

11 77 03406402 16:54:36 Mone

2 580 03406402 16:54: 36 MHone

22 ann 03406403 1341:44 Mone

3 Ra7 03406402 16:54:36 More

443 1267 03406402 16:54:36 Mone

4] 580 03406402 16:54: 36 MHone

Ay 1032 03406402 16:54:36 Mone ||

AL an3 03406409 15:51:58 More

ChiD 3893 03406403 1341:44 Mone

Galk 274 03406402 16:54: 36 MHone

k4101 347 03406402 16:54:36 Mone -

4] | b

Read iterns

[V Commands 0

|

V' Pozition Variables Cancel

[ Program Estemal Yariables

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.

i Select Debug Program
Refresh | Robot : |1 : Robat #1 [Fick and Place) j

Mame | Size | Date | Time | Frotect =

1 591 03/06/03 125230 Maone

109 G119 03/08/02 16:54:36 Maone

11 i3 13/08/02 16:54:3 MHone

% 800 030603 13414 None

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

443 1267 03/08/02 16:54:36 MHone

5 Ra0 03/06/02 16:54:36 Mone

A 1032 03406402 16:54:36 Mone ||

AL 03 03/08/09 15:51:58 Maone

ChiDr 33393 03/08/03 134744 MHone

GAIE 274 03/06/02 16:54:36 Mone

MI07 4779 0340602 16:54:36 Mone =

| | *
Read items

File: : I2 v Commands
[V Position Yariables Cancel

[ Program Esternal Yaniables

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”

"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

Fead itemz
¥ Commands

¥ Position  ariables

[ Program Extemal Yariables

Fig. 5-19 Read Items

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
= 5 (_g S % (P_01, J_02, etc.) joint array \);ariable ’
S 2 |Ig5=d9 (MOVEMASTER command :
2 o Wwa 3
C i i i Re_a?j, only th.?. extern_albgl)osit_iqnt Reads all elements used in
% variables (posi lon vanab'es, JoINt | instruction statements. *1)
= " r " variables) used in instruction
5 o statements.
§ g - I~ I~ Reads all external position variables (position variables, joint
o > r r W variables, position array variables, joint array variables).
®
=
s ~ v v v
@ T
n
S f i r i Reads all external position variables (position variables, joint
f; T r~ " " variables, position array variables, joint array variables).
€ &
S| > || ®
©
S |5
o (o]
O & | This function cannot be used.
=8

*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

iz File Edit Programpanagement Tool  Wind

[ Hew Chrl+
] Open PC... Chrl+0
[ Open Robot...

Cloze
[T Save Chrl+5
B Save b -» PC.

Save bz -» Robat...

Debug [online]

Frirt... Chrl+F
Fig. 5-20 File menu

5.5.1. Save

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

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.

Wte items

W Commands
¥ Position % ariables

[ Program External W ariables

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 7]
Savein | 3 20030520 =l ]

&) FCC100.prg
2] J15500.prg
@ PC.prg

@ PCZ prg

File name: I'I prg Save I
Save as ype: IFh:nI:u:ut pragram(*.pra =] Cancel |
Z

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 Gave Az -> Fobot x|
Refresh | Robat : |1 : Robat #1 [Fick and Place] j

M ame | Size | D ate | Time | Protect =

1 B3 03/06/03 125230 Mone

109 B19 03/06/02 16:54:36 Mone

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

2 RE0 03/06/02 16:54:36 Mone

a2 a0 03/06/03 134144 Mone

3 ha7 03/06/02 16:54:36 Mone

4473 1267 03/06/02 16:54:36 Mone

al RE0 03/06/02 16:54:36 Mone

Fit) 1032 03/06/02 16:54:36 Mone ||

Al 303 03/068/09 15:51:58 Mone

CHD 3893 03/06/03 124144 Mone

Gals 274 03/06/02 16:54:36 Mone

k107 34779 03/06/02 16:54:36 Mone A

1| | v
Wirite: iberns

File: - ¥ Commands
V' Position Yariables Cancel
[ Program Estemal 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.
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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."

The following shows the save operation to the robot controller when only instruction statements and

position variables are specified.

Write items

¥ Commands
V¥ Position Y ariables

[ Frogram External Yaniables

Fig. 5-24 Write Items

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

personal
computer:
<< Program on the robot controller >>
10 MOV P1
20 MOV P2
30 MOV P3
40 END
P1=( 400.000, 0.000, 100.000, , , 90.000)(4,0)
P2=(  0.000, 400.000, 150.000, , , 0.000)(4,0)
P3=(-351.704, -49.369, 22.000, , ,-95.168)(0,0)
P4=( 276.499,-599.066, 264.966, , , 29.170)(0,0)

<< Program on the personal computer >>
100 MOV P1

200 MOV P2

300 MOV P5 ¢ <- Change

400 END

P1=( 400.000, 0.000, 100.000, , ,-90.000)(4,0)
P2=(  0.000, 400.000, 150.000, , , 0.000)(4,0)
P3=(-351.704, -49.369, 22.000, , ,-95.168)(0,0)

P5=( 535.786, 295.021, 102.000, , ,148.420)(0,0)

(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 rewritteB
300 MOV P5

400 END

P1=( 400.000, 0.000, 100.000,,, 90.000)(4,0)

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

/r\l-\lot changed

(2) Onl

when position variables are written

<< Program on the robot controller >>

10 MOV P1

30 MOV P3

40 END

P1=( 400.000, 02000, 100.000,,,-90.000)(4,0))
P2=( 0.000, 400.000, 150.000,,, 0.000)(4,0)

P3=(-351.700, -49.370, 22.000,,,-95.170)(0,0)

iP4=(_276.500,-599.070, 264.970,,, 29.170)(0,0)

P5=( 535.790, 295.020, 102.000,,,148.420)(0,0))

The position variables on the personal
computer are overwritten. However, the
position variables that do not exit on the
personal computer but exit on the robot
controller are left intact (reference).
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5.5.5. Precaution for saving program in controller

r& 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 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]
Tempo o o
! Delete Temp from TempOOO, and add ".prg" as the extension.
o o o .prg
¢ J

r& 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 x|

program within the robot controller and attempts to
close the program without writing to the controller, a 1.r@15ave contents before closing file?
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.

Write items x|

v Commands

However, with version E1 or later, if all of the “Write items” are not
selected (see the figure on the right) when saving the program to the
controller, the confirmation message mentioned above will always
be displayed when closing the program. ¥ Position ' ariables

[ Program Estemal Yariables

Cancel |
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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.

Input line return!

Fig. 5-25 For BASIC editing mode

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

I .
Input 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.

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.

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 Robot Na. 1
— o1 oo
nput the comment after A0 kA FO2

B mil s 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.)
SO AL TS TUN

F1=(430.0, 0.0, 130.09(6.0)

The input position variable will appear in

the list on the position variable editing

screen. | Add | Del
Gartesian type[P]... | X [ |z | & | B
xF'1 930,000 0.000 130000 o« b

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 I Change I
Cartesian type [P) variable | % | ¥ | zZ | & | E | C| L1 | L2
PO £93.950 0000 734260 14 . . 0000
P100[ 1) 70.000 0.000  1477.000 Orthogonal coordinate type variables | (.000
F100[ 2] 409850  BOEGHOD  E48.430 130700 B3390 125970 RN Q.o00 >
4| | b
Jaint type ] variable | J1 | Jz | Jz | J4 | J5 | JE | J7 | Ja |
Jo 1129620 223870 E€sINI0 Aeg L L b 0.000
Jo2 108230 532310 1394510 oint coordinate type variables 0.000

Fig. 5-30 Position variable editing screen (E1 or later)

< Version D2 or earlier >

Only the name of the array variable is displayed.
| &dd I Delete | Change |

Cartesian type [P) eariable | % | ¥ | Z| A | B C| L1 | L2 -
F £33.950 0.000 F32e0 14 . ) 0.000=
P00 i 0l Array Orthogonal coordinate type variables -
1| T 3
Joint type [J] variable | ] Jz | J3 ] J4 | J5 | J& | J7 | Jg |
J 1295200 223870 ER9110 18 } } } 0.000
J02 108230 -B32310  1334.510 Joint coordinate type variables ] 0.000

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.

Input position variable name
Select coordinate type

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

Input each element /

o T nmen _ rl'\;%%ctis the current position of the
Bckiboral sy 2 [0 000 [
Pexilun |] [

E

Wi ptsliors . [0

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.
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(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.
Fosition Yanable change If the coordinate does not have a

check, the robot’s current position

Marme : |F'1 will not change.

E|

Cancel

NG

Input each value.

mOom = N X

Reads the current position of
Fobot Mo the robot.

[0.000 |

Additional asis 1 7000 |

Additional axis 2 [01.000

Posture IE‘- '
K b ulbi-ratation ; IU [

_ I
[Emert
gt aad

Fig. 5-33 Position variable addition dialog

U i i A i Sl B R Y

& 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
MName: |F1000 3 ok and then displayed
1 ;
e __ Concel | Catesiantype F) 4 | %] v]

< <«

[0.000 M 1 Robot #1 (Pic 7] P100[ 3) 108230 532310
[35.830 2 E{ 00 ¢ 1129520 223870

108.230 532310

%
v PO B33950 0000
z [1332510 | P100( 1] 70000 0000
. Riobot [:|,> F100[ 2) 409850 B0BESD
:
C

a0 v techa Nu:u.:|1 "I

Additional axis 1 IEI.EIEIEI v Current
pozition load
Additional axis 2 IEI.EIEIEI v

FLGT - [s v Editllw
FLG2: |0 Eclitl

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.

. Orthogonal typeV//I/K | N | &
10" Fobot Mo N ———— £Z 920000 — —G-080- — - 130.000
11 DIkA F"Dﬁ\Tﬂu[Bﬂ 1 POATA, (2 Array !
a0 ETh41 . Wb P B ____ !

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.

I-I G AP R FEINE walan 1HINE mnan npe mnan nen
L] P

. F  F xE
Fig. 5-36 Changing the position array variable (E1 ki)

< 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.

] [ [ui ] e L

2. Click on “Change "button”.

FUSIHM] RER. LA WS MU LA umm
FOATAS) Mot DO 000 Q000 QOO 050

4N LR

100 X

FDATAK) P DO 0000 o0 o ) [LL U 1T

FDATA[T)  Roi. DG 0000 a0 Do 0900 a0 QN

3. Select array name to change. F4TAHI Mot DO D3N G0 D0 080 a0 0K

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

4| | Ll

Fig. 5-37 Changing the position variable array element

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.

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

< Version D2 or earlier >

Cartesian type [F] variable | | ¥ | Z | & | E| C| L1 | Lz |
PO E93.950 0000 734260 146640 45770 -137.420 0,000 0,000
F100[ 1] 70,000 0.000  1477.000 0,000 0,000 0,000 0,000 0,000
F1O0[ 2] 409850 SOEES0  B48490 180000 E5390 -128.970 0,000 0,000
F100[ 3 108.230 53230 1294510 0000 3890 -7EEI0 0,000 0,000

[ 4) 1129520 - =Hl ER9.110 88510 0.000 0,000
F100[ 5 108230 -Aa2310 1394510 0000 35890 -/8e10 0.000 0.000
1| | 10

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 arrav variable. and click on “Delete” button.

Fig. 5-39 Deleting a position array variable(D2 it LLiT)
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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.

Cartezsian bwpe [P] va... | # | i

| E
0.100
0.100

1004.410 1371240 Add
nnc EEalnNurin} cCon rrn Einirainlnl gelete
Jaint type [J] variable | J1 E RE Changs
Jo1 0.000 0.000 0.000 =
Joz 0.000 0.000 0.000 Copy
Joz 0.000 0.000 0.000 aoo
Jod 0.000 0.000 0.000 4000
Cartezian type [Pl va... | # | il | £ | &, | ]
Add
Delete
Chanage
Joint type [J) variable | J1 | J4 | J5

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.

Position variable Paste

P01 The designated name variable already exists.

et Wirite Skip Wirite Al Cancel

Fig. 5-41 Confirming of Position variable paste

—~ & Caution \

The operation when copying position array variables differs between Version D2 or earlier and
Version E1 or later of this software.

< Version E1 or later >
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
no DIM declaration when writing to the robot controller.
The confirmation to overwrite position array variables is also performed.

< Version D2 or earlier >
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
the array position variable is overwritten.
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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 Programbdanagement  Tool i Window Wiew Help  Sim
Undo Chrl+2 { AUTO Murmber
Ilhdo - Position vaniable i Benurnber
Cut Chlase g j:nta:-: Check
Line Cut i 21

Wirect Erecution

%.Dpyl: ClilsC LCommand template
IS SRy Fozition wariable batch edit *
Paszte Chrl+ .. :
Pozition variable template
Eind Ctrl+F
Find in Filez
Beplace Chrl+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”.

\ /

Program Edit Tool - [C:\Program Files\MEI MG _prg:BASI(
File | Edit Programb anagement  Tool W Wiews  Simulation

o~ Undo Ctiz A[ s=[E
— IIhdo - Position variable C‘Iﬁ | nEll *Ell 1'
DE p
H1 Cuit Crl+
*| Line Cut
ua [
58 0V Line Copy
68 Paste Crl+f
78 HC
g8 DL Find Cil+F
28 0V FidinFiles
188 Beplace Ctrl+H
118 P
120 M 24P .
130 0 Partial Tranzmission
148 HUS P18
1A HOPFH 1
I 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.

I° Program Edit Tool - [C:A\Program Files\MELFA ENGA1_p

Eile Edit Programbdanagement  Tool Window  Miew  Sim

M= Undo Chil+Z g | el
IIhda - Pogition wariable L
18 DE 4
28 M1 Cut Chrl+ w y .
a8 xL Line Cut 1. When “Line Copy” is designated.
Copy Chrl+
Fazte Chrl+tf
{id Ctrl+F
it Filez
il+H
118 > Al Lines are copied.
128 _ __
138 0 Fartial Tranzmizzion
148 HUS P18

1%A HNPFH 1

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.

3 The designated character sting is cut.

2. Designate “Cut”.

Edit Tool - [C:
dit  Programpdana
Undo =
Undo - Pozition wariable D | B El -:IlyID | | E
18 D PLT 1,FP2,P3
38 Line Cut 28 M
58 0U Line Capy : I
68 MU E’aste Chrl+4/ 50 00RD 58 I
¥8 HC - a0 IS PA1
88 DL Find Chil+F
3&3“” Find in Files
118 Jﬂeplace Chrl+H
120 0 =R o
138 0 Fartial Transmizzian
148 HUS P1@
12 A HNPFH 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.

dit Tool - [C:\Program Files\MELFA E

2. When “Line Cut” is designated.

EEE

!

=

Frogrambd

Undo

IIndo - Position v;

Cut Chrl+

Copy

Line Copy

Paste Chel+
88 DL Find Ctrl+F
33;3“:, Find in Files
118 P Jﬂeplace Ctrl+H
120 0 =P .
130 0 Partial Transmizzion
148 HUS P18
1CA HOPFH 1

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)

Fig. 5-46 Line Cut

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

| 1. Select paste range.

Programtd anagerent

Undo
IIndo - Position wariable

I° Program

(] File Ed

3. The designated lines are cut.

ol - [C-AProg

arampd anagemer

m == WA ESENE]

18
28
38
88
98

188 HUs
118 P16={PLT 1,H1}
128 HMOU P1@,-548
138 OURD 5@

Wfind o,

Tool
Chrl+2

Cut
Line Cut

Copy
Line Copy

M= X

Chrl+

Chrl+C

Find
Find in Filez
Beplace

2. When “Paste” is designated.

Chrl+F

Chrl+H

E—

Inzert

Inzertion start line Mao.

Line pitch :

DEF Pl /1,P2,P3,PX,
M1=1

=L 00P
DLY 0.5

OURD 168
,-58

X
Cra—
—

Cancel |

L” Program Edit Tool - [C:\Pro

File EEiH Programbd anageme

D|=E] =@ &

1648
174@
184@
194
2040
282
284
286
208
218

DLY 8.5

OURD 1688

HUsS ,-58

HA1=H1+1

IF M1<{=15% THEH =L
HOU P1,-58

OURD 58

HUS P1

HCLOSE 1

EHD

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.

Findwhat | =l
[-Dptiun

|

(I Mach caze " Up % Diown

Eindne:-:tl List 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.

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.

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:¥Prograr7 Files¥MELFA¥1 .pr. 40 MOV P1,-50

File name Line number from the top Contents

Cicsen it Progeam Ect imaﬂ.tH et |

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.

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.

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 E |

Designate line No. or label ta jump Designate line No. or step position label.
ko, =
| -1
k., 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:AProgram Files\MELFA E
File | Edit Programidanagement  Tool  ‘Window Wi
Ol = Undo Chrl+2 Ig] %
é IUndo - Pogition wariable i
18 DE p
28 M Cut Chrl+
38 =L Line Cut
48 MO Copy Clrl+C
gg :-_:3 Line Capy
78 HE Pazte Clrl+4
88 DL Find Chrl+F
19 gnu; Find in Files
118 P Jﬂeplace Ctrl+H
128 H =l
138 Partial Trangmis: h
148 HUS P18
1CA HNPFH 1

Fig. 5-55 Partical transmission
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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.

AUTO number E

" Cancel Auto number Input Start Line No.and Line pitch.

' Set Auto number
Start line Mo, ; I'“:I
Line pitch : |1 1]

Cancel |

{* Program Edit Tool - [R
File Edit Programbdan,

L* Program Edit Tool - [R -|

File  Edit  Programbdana

s EEEE EEREE
10 GE-I_—M 1 When Enter is returned, the line No. will T0GETH 1
20 Mz =30 appear automatically. 20 M2 =40
a0 k43 = 35 a0 k43 = 35

40 10 = 7| | I > A0 b0 = 7
| 1]

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. .
Click on OK to start renumbering.
/-—Hange
Set range to renumber. oAl 0K /J/
" Hange desanation Z
R < Start line Mo, :
I'lD Carcel |
End line MNa.
_ |1EI4EI
— Mew line Mo, conditions —
New start ine No. Set start No. and pitch.
|1EI
//
MHew end line Mo. :
|1EI
File Edit Programianagement_ Tool [j File Edit Programianagement Tool
= ; The line Nos. igned. = ;
Dlilnl 3:||E| gl e line Nos. are assigne jlﬁ'lnl %Ilgl gltﬁlkf
10 bON F1 10 MO F1
0 0Ly 3 20 0Ly 3
30*LE_30 |::> 30+LE_30
a0 DEF PLT 2.P31.F32.F33, .2.5.1 40 DEF PLT 2.P31.FP32.F33. .2.5.1
90 DEF PLT 3.P41.F42. P43, 251 R0 DEF PLT 3.P41.P42.F43, .2.5.1
100 kO F1 GO RACH F1
110 KON P2 70 pAON P2
120 KON F3 a0 kO F3
197 hATs O3 an kAT B

I T
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

Position & movement
Program

LE-and
Command list i7 10
Rabat,Slat

Others

Command template E

|| Findwhat |

Fird

od

A

CLOSE
CLR
CMP

Insert command into editing screen

CrMP
CMPG

kT
Kl

Template inzert

Clozes the designated file.

Clears the output signalz, local variables in proc

Cancelz the robot's zoft state,

Dezignates which awis to zoftly move the robot

Dezignates the robot's softness.

-
Dhmmimin mbemn, mmiebimnimiin, seee ko sekbes] bare ik
4

he robot's acceleration and deceler—k
the enable/dizable status of the intl Search for command
the baze comverzion data.
e dezignated program. [Program ca

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.

List of orthogonal coordinate
type variables.

gy | o=

X

Selected position variable is inserted
onto program editing screen.

List of joint coordinate type
variables.

1l |

[ ]

Fig. 5-59 Position variable template

The position variables registered on the position variable template are saved even after the program

editing tool is exited.
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5.8.15. Position variable batch change
The position variables in the program being edited can bechanged 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.

Select the compensation
method from add or change.

p——

Select position variable to be compensated.

_

Register variable to be compensated.

Delete variable to be compensated.

Execute batch compensation.

T —

Fig. 5-60 Image of position variable template

5.8.16. Program conversion

The personal computer support softwares 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 Ed |

Contents af ling with mar | Line p... | Errar contents

100 MOWE F1 10 An ermar waz found in command statement .
210 DELAY 01 il A ermar waz found in command statement ..
220 MOV EPS 22 A eror wag found in command statement z...

Select and jump to error section in list

iumpyl ]

Fig. 5-61 Display of grammar check results
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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.

I” Program Edit Tool - [Robo._prg:H

iz File Edit Programbanagement

C Hew Clrl+M
= QpenPC... Chrl+0
Open Robot. ..
Cloze

Start from here.

Save Clrl+5
Save fz > PC.
Save dz -» Robat,..

Frint... EtrlIfP

Debug editing screen appears.

an =Lnpe

B HOW P11 ,-50
S0 DURD 5@
ol HUE P

TR MCLIEE 1
B DLY B.%5
20 DURD @0

Frea [F1] b ahees hesip HLIH
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.

State:  |Stopping

Operation state display.
—1

One line feed.

Step feed

Trace return. l\

[T Step return

. Continuous execution

L—
Continuous execution. (

_— Stap
R abat will move when Buttan
Stop. iz clicked.
Start Line Designate execution start line.
1 Set

Fig. 5-63 Step execution

[Step feed] : The program is executed one step at a time.
[Continuous execution] : The robot program is continuously executed.
[Set] : 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.

Executing line No. 40.

Praae [T1] ks thers e HLUY
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
Command [MOY P02

Caution: T bk will directly ztart movement
the [Tranzmiszion] button iz pressed.

I [

Describe direct execution statement.

S

Direct command trasmission 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 | Programtdanagement  Tool
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. Refresh both of the lists

—_

Release the selection

Execute buttons

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.

Fig. 5-68 Browse for Folder dialog screen

5-72 Program Management



5. Program editing tool

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 E
W Command
¥ Position
¥ | Benams
|1
T arget
1.prg ;I
Cancel |

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 I

Input new file name.

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 E3

¥ Command
W ‘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 B

¥ Command
¥ Position

Cancel |

Fig. 5-72 Setup for COMPARE dialog screen

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

+ Compare Result[Lines of Different Content]

10 IE:'\F’rngram FileshMELFS EMGN FO.PREG
Line Mo. | Line contents - Line Mo. | Line contents -
20 MOV P2 20 Mov P02
30 does not exizt in this progran 30 MOov PO3
A0 does niot exist in thiz progran A0 M1=2
B0 does nat exist in this progran ED M1 =HM1"3
70 does not exizt in this progran 70 WOY POB
PO =[+10.00,+0.00,+0.00,+0.0 PO1=[0.00,0.00,0.00,0.00,0.00,
P2=(+10.00,+0,00,+0.00,+0.00, F2 does not exist in this prograr
J1=(+0.00 +0.00 +0.00,+0.00,+— J1 does nat exist in this progran—
FO2 does not exist in thiz progrs FO2=(0.00.0.00,0.00.0.00.0.00, .
3 | »|‘| <| | f

Fig. 5-73 Display of comparison results
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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 "MELFA Personal Computer 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.

—Ioix

CRn-500 seties

MELFA Ver. E1
== |

—ﬂ Program Edit

HELFR

Manitar

ﬁT Pararmeter

'R Backup/Restare

@
|

M2
Exit
Fig. 6-1 Monitor menu
Fobot: 1: Robot #1 [Pick and Place =] [ The controller selected in [Robot Controller]
for the communication server is displayed
pr—— s | . as the initial value (Version E1 or later).
Setting RiobopInformation (The No. 1 robot controller is displayed in

\ Versions D1 and D2.)
T

¥UJJ‘J. LAl IR LR EXIT |

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
S 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.
S | Named signal The status can be checked by naming the status of the dedicated 1/0
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).
| 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.
e Production information The operating time of the program in the robot controller and the No. of
e} program cycles can be confirmed.
_5:%. Robot version The robot controller version can be confirmed.
3 | Option card information | Information on the option card mounted on the robot controller
can be referred to.
30 Servo monitor position, | The servo system information can be monitored.
33 | speed, current, load,
8° | 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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6.3. Exiting 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] = B
E xit |
Ha. | Slot state | Frogram Mame | Fiobot | Conditionz | tode | Friority I

1 Program selection possible 3 START REP 1

2 Program selection possible START REFP 1

3 Program zelection possible START REP 1

4 Program selection poszsible START REFP 1

5 Program selection possible START REF i

B Program selection poszsible START REP 1

7 Program zelection possible START REFP 1

3 Program zelection possible START REP 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 Signals [2 : Robot #2] [_ | =] |

—Stop —Emergency Stop
T/E: OFF /0 COFF
PC: OFF 0/F: COFF
140 OFF T/B: COFF
0/F: OFF
SERIAL : OFF
CCLIME : OFF
MELSECMET : | OFF
ARCHET : 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

The history of the errors that Detailed information (case and
have occurred in the past can remedy) of the occurring error can
be referred to. be confirmed.

ey | i

T LiLevel Emoe Fegcoronny - [Toar ihe powe OFF
' Cauhion
| 0K I Larvcal
|

The "Error history" can be

confirmed for each error level.

Fig. 6-5 Currently occurring errors and Error Detailes

The "Error history" window
is displayed.
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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 Histrop [2 - Robot #2]

Wi ; T abulation inforrmatior :
fe Al
Start Date : -11-
" H-Lewvel Ermor e 331116
; 'EL‘T_‘“E' B Start Time: | 18:4210
| ALon . Mo, of reqistered items !_3
Mo | Mezzage I Date | Time | Le... | Program ... | Line ... | Details |
B300  Cancel pzeudo-input mode, P OFF 93-11-22  16:20:113  Low 0 B30000000
3361 Can not load the program[SLT#] 93-11-22 153746 Low  ACCEL.. 0 336100000
4800 System emar [System baze prog) 93-11-22 153746 Low 0 430000000
The displayed The cause and remedy of The displayed error history The error history
information is updated. | | each error can be confirmed. information is saved in a file. information is cleared.
Refrezh Detailz Save 1

Fig. 6-6 Error history
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6.4.1.4. Program monitor
Information of the running program can be monitored.

(1) Program monitor

Fig. 6-7 Program monitor
[Variable]: 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.
b 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 Place)... E3
— Cartesian it
Current Fos. Target Curent Fos.  Target
¥ 453,730 0.0o0 J1:] 168,790 0.000
T -121.450 0.000 J2: -98.080 0.000
£ 2h3.030 0.0o0 J3: 90.070 0.000
& 145190 0.000 J4:1 153,730 0.000
B: 46,870 0.0o0 J5:| 11EE70D 0.000
C: 103,280 0,000 JE| 328530 0,000
0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
FL1: : : hecha
LAN L.B.F |FW'-‘I oc
JU 0 JE 0 1o Je 0
o B W< -
FLZ: I anitar
J3f 0 0o J3 0 0
Jﬁ E Jg E |7 Start  Stap Exit

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|TSK| TSK| TSK| T2K| T3K | TSK| TSK T2K
112|345 |6 7|8 Ed:

Maonitor  Miew  Window  Help
Open T ask Slat 1
Open T azk Slat 2
Open T azk Slat 3
Open T ask Slat 4
Open T aszk Slat &
Open Tazk Slot &
Dpen Task Slot 7
Open T ask Slat 8
Open Edit Tazk Slat

Open Current & T arget Pos.

Clogze All Task Slots

Exit Program kaonitor

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.

[2 : Robot #2]

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].

Fig. 6-11 Select variable to Watch

Each monitor function 6-85



6. Monitoring tool

[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] |
Mame : ;M_EI'I _:j
' Integer, Real
™ Shring

" Position [Cartesian)

" Position [Joint]

OF. ; 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 1
Mame :
s ; En Change
iy aon .
VYarnable value change [2 : Robot #2] i

z ; 2
A ;"““““'“““““““:1“ Exit i
B ; 4 Walue name
C ; 1] Current position load il‘-*ll.-’-‘-..?’

| 0

; i alue data

2

Flagl : ; 1] Edit i; [L.E.F] i
Flags : ; 1] Edit ; Change 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.

Mnprog |
& The purpoze position of the robot changes when the value iz changed, and the robat might collide with the surrounding.
Fleaze confirm the changed value enough becausze it iz ezpecially rizky while the robat iz waorking.

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.
e

Wi
[ %+ Dec © Hex i+ 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-purpoze INPUT Signal [2 : Robot #2] !EI
E xit
FO.. | Mo | FEDCBASE7ER43210 [
0 15- 0 0000000000000000
1 - 16 000000000000000
2 47 32 0000000000000000  Moritor
3 E1- 43 000000000000000
4 79- Ed 000000000000000
5 95 - 80 Qo00000000000000 Start | Stop
B 111 - 95 0000000000000000
7 127 - 112 000000000000000
g 143- 123 000000000000000
q 159 - 144 Qo00000000000000
10 175- 160 0000000000000000
11 191- 176 000000000000000 sl [ o
12 207- 192 000000000000000
13 223 208 Qo00000000000000
14 239. 224 0000000000000000
15 255 240 000000000000000
Pzeudo-|[MPUT

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

signals to display can be changed only
T LT BTG ([ o ER N AR W LI Rl 2 \while the monitoring is stopped.

Change the head Head Signal : 300 TI - Exit
signal No. and the Mo of Sianal - |22 :l -
number of signals 8. obaignal ~
to display to be
monitored. | Na. | FEDCEA9876543210 |
] 915 - 900 goooooooQooooooon
1 931 - 916 goooooooQooooooon

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] !IEIE

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

—IMPUT Signal /

: n = | The pseudo-input state
Head Signal Mo, I—_IM Select

is set as a port unit.

—

15 87 0
|15- 0 |F|F|F|E|F|F|E|F|n|n|n|n [ofo[o]e 0000 [Hex)

Clickon > T TCCCrrrT
check b =y o4

23 16
[ T FPRTD FFRFRFFT | -\ b
Cicken T FCrrrrri .
check box Bit PseudoNPUT | ﬁi.ijud.}mpm|
\

Al Signals OFF | Al Signals ON | 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.
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6.4.1.6. General-purpose output signal

The state of the signals output from the robot controller can be confirmed.

111- 96 goooooooooooonoon
127 - 112 goooooooooooonoon Start | Stop
143- 128 goooooooooooonoon

169- 144 goooooooooooonoon
10 175- 160 goooooooooooonoon
1 191 - 176 goooooooooooonoon
12 207 - 192 goooooooooooonoon
13 223- 208 goooooooooooonoon Customn Manitor
14 233- 224 goooooooooooonoon
15 285 - 240 goooooooooooonoon

[T General-purpose OUTPUT Signal [2 : Robot #2] !E[
FO.. | Mo | FEDCBASE7E543210 |
0 15- 0 oooo0o000000000100 Exit
1 - 16 0000000000000000
2 47 32 0000000000000000
3 B3- 48 0000000000000000
4 79- B4 0000000000000000
5 95. 80 000o0000na0o0nonn Mariter
3
7
a
9

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

Change the head
signal No. and
the number of
signals to display | Ma. of Signal :
to be monitored.

Head Signal

| Mo, | FEDCBASE7ER43210 |
0 915 - 900 gooooooooiololod
1 931 - 916 goooooooo000000d
2 047 - 932 goooooooooondodod

The size of this
window can be
changed.

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 NN Rt T T ZTR| The current state is read out with the  [Ef =
e e e e o ]

Head Signal No. : [5 j E it

S o o o o O o O O e

Cickoncheckbae | T T T T - rrrrrrrr

” 3 e »
"% a | PRRRRRRR . PRRRRRRD | - | [ ke
Clickoncheckbox, | T T T T Frrrrrrr

-

. Part
Bit Forced EILITF'LIT| Farced OUTPUT |
= \
\
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).

The dedicated signals can neither be
edited not deleted. Use the
maintenance tool to set these signals.

e

Fig. 6-21 Named Signals

[Edit]/[Delete]

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
No. boxes, and name it. If the signal you want to monitor is one bit,
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.) Binary, decimal or hexadecimal notation can be selected as
the display method. For decimal notation, signed display using the
most significant bit as a signed bit can also be performed.

Once the entry is finished, click the [Add])/[Change] button. If the
[Add] button is clicked when a signal name is being selected, it is
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.

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.

When this button is clicked on,
the operation of the

currently connected robot can
be confirmed with graphics.
With this function, the robot
operation can be confirmed

P e e e g

jdegrem| s jdegres| + T from a remote place using
SGE00 N | GRe0 TRE00 M | 48400 40000000 ¥ 10000p0) remote maintenance.
8400 )z | sEEm AR A JZ TEED 0000000 ¥ 100 Note that when this robot is
00043 MW Q000 43| Sa000 Abocon 2 gy being displayed with graphics,
20000 4 | 2e00m 200000 J¢ | 200000 monitoring of the section
0000 J5 aom 0.0 J5 1000 enclosed in the dotted line will
0000J8 | 000 L0008 0000 stop.
L 000 JF | 20000 000 SN0 T JF | B0 000 Fiobot Horsor
B0 000 JB | B00GE0 000 0000000 JB | BOD00 000
Cumant Frosion
Joiri Orfagansl Hand Stste
[deg.me| [degunm]
J1: LERLE 1] = LA LE Handl: | LFtN Rk Lok : L=k
42 0000 ¥: 0,000 Hand2: | DFEN
J3 CERETS z 43 44 Handd: (OFEM Serva OMAFF L=k
i 0000 S 0,000 Hendd: | DFEH
JE g B LR Hand 5 : ]
JE 0000 C 0,000 HendB: | - End speed : 1000
a7 0000} || Li: 100 Hand 7

JBt UECE TS 0000 Hand A: The size of the robot display can

be changed.

It can also be changed with the
[Shift] key + left mouse button
(up and down).

tosgion

The view point can be changed by rotating the
designated coordinate axis.
The viewpoint can also be changed by the
following mouse operations:
Left button (left and right)
Rotation of Z-axis center
Left button (up and down)
Rotation of X-axis center
Left + right buttons (left and right)
Rotation of Y-axis center
Right button (up, down, left and right) Move

The size of this
window can be

changed.
3

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.

§7 INPUT Register [2 - Robot #2] [ |]
Mo | DEC | HEx |
000 0 Os0000 : Monitoring of the registers shown on the
B0 0 (0=0000 left can be started and stopped.
BO02 0 Ox0000 —
EDD3 I:I DHDDDD — Mﬂnitﬂr
Eggg g g:gggg The register to be monitored can be
B006 0 00000 Stat | Stop changed. (For gxamp[e, monitoring of
£ 0 00000 only No. 6000 is possible.)
£008 0 00000 When monitoring is stopped, this button
§ will become valid.
E003 0 Q=0000
B0 0 C=0000
B0 0 Ox0000
B2 0 O=0000
B013 1] O=0000 - - The input registers are pseudo-input.
E074 0 Om000n f Eritan S ething
E15 0 Ox0000
The size of this window
EseudoNPUT | can be changed.O

Fig. 6-24 Input register
Monitor setting
When “Stop” is selected for the monitor state, the “Monitor Setting” button will be a validated.

g 2 & » b ot
Monitor Setting [ 2 HET #2]- The Number selected here will be the Srer

register to monitor.
Start | | Stop

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

Reqister List Dizplay :

5015 B 5000 / the “Display List"

B017 :I > | [suor ng Py

Eg]g ESS% % All Numbers in the Information List” will move to the

= “Display List"

£020 il B0 splay 1is

G021 G005

G022 BO0&

G023 G007

G024 G003

G025 G009

EOZE B0 The Number selected in the “Display List” will
< “ move to the “Information List”.

BOZY G071

G023 G072

G029 £ | E013 44 I< All Numbers seleg;tgd in the “Display List” will move to

E030 B0 4 the Information List”.

GBI G015

Cancel |

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] P E |
E uit
~INPUT Signal

Head SignaIND.:IU j Select |
[ FFPRFRFF . FRFRRFRE - [ e

Cicken- T rrrrrrrr Refer to the pseudo-input

cheek b > of the general-purpose
[ PFPPPPEP - FEFFFPPE | - [ e[|t donai

Click on > T T T I rrrrrr

check bos.

Port
Bit PseudoINFUT | FseudoNFUT
&l Signals OFF | A Signals ON. | ).
—INPUT Reqister \
Head Register Mo, : (6000 j & Decimal
Ma. of Fegister : I'IU j " Hexadecimal . .
The input registers are

Eoon |0 G004 [0 gona |0 > pseudo-input.
gooq (0 goos (0 goog (0
gooz (0 goog (0 .

Beqister
gooz (0 gooF (0 F'SEUI:ID-lNF'LlT]

—

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.

[%:7 -
i OUTPUT Register [2 : Robot #2] =10} Monitoring of the registers shown on the
left can be started and stopped.

Mo | DEC | HE¥ | £
E000 35 w0058 it
B0 ] (0000
BO02 ] (0000
HIK] ] (0000 kdanitar
G004 74 (0044, The register to be monitored can be
E005 0 0000 changed. (For example, monitoring of
BO0G n D0000 |Start 5tDp| only No. 6000 is possible.)
BOO7 ] Qw0000 When monitoring is stopped, this button
RO0A 0 00000 will become valid.
E009 1] 0000
B0 ] (0000
E011 ] (0000
B2 ] (0000
E013 0 00000 : : < The output registers are forcibly output.
014 0 0x0000 t BT S et |
EO15 ] (0000

The size of this

window can be

changed.O

D ’

Fig. 6-27 OUTPUT Register
Monitor setting
When “Stop” is selected for the monitor state, the “Monitor Setting” button will be a validated.

Monitor Setting [2 : Robot ﬂE]E b omitar

The Number selected here will be Start||5tnp

the register to monitor.
Fiegister List Dizplay : _—
BOE a G000 p— The No. selected in the “information List” will move to
B017 > | E001 the “Display List".
E018 E002 d
G013 Ny | G003 All Numbers in the Information List” will move to the
E020 BO04 P “Display List”.
B021 E00R
G022 BO0&
B023 G007
G024 BO0S
G025 E009
BU2E E00 The Number selected in the “Display List” will
G027 < | |6011 P « : e
£0%8 £012 move to the “Information List”.
B029 1 | B013 - e —

<7 All Numbers selected in the “Display List” will move to
5040 614 the Information List”
G031 E015 :

Cancel |

Fig. 6-28 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.

6-96 Each monitor function



6. Monitoring tool

Forced output
The registers can be forcibly output.

OUTPUT reqister Forced output [2 - R__. |

E xit
Head Fegister Mo, : E000 :II
Mumber of Register [<=1E] : 8 j
" Hexadecimal ' Decimal

E000
E0071
E002
B003
E004
BO005
EO0E
E007

o) S o) S o) of o) &

W rite |

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.
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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.

Eﬂpemting Time [2 : Bobot #2] M=l Ed I

— Time :
| 020315 15.02:54
— Operating time : The connected rgbot and it's servo ON
a& time can be confirmed.
Pol

rOntime: | 0 o
Dperation time : | 0 hours /_

FobotMo. | Servo On TIME
1 /

0 hours

AN\

Each operating time is cleared.

Operating time clear [2 : Robot #2] I

—Clear
(]
1] |
Clear %~\ [ Servo On time Cancel
— Battery : [~ Operation time

B atteny remaining Time : 14600 hiours
E xit I

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.

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] P& A
Fobot Controller : |CRn-Fxs Diate : 1931112
Wersion : MWer C1 Language : ENG
Serial Mo n

COPYRIGHT[C1933 MITSLBISHI 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]

Additional Board Mame : Ethernet

infarmation

Connect Count/D ata Link -8 00000040,

Connect Count{E2Socket]: 0

IP Addresz 192.168.0.1

Part Ma (D ata Link1-8): 10002/10003/10004,/10005/1 000610007 0002/10003
Port Mo [EZSocket]: 10001

Fort Mo [Realtime Ctrl): 10000

Fig. 6-33 Additional board information
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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.

Fig. 6-34 Servo monitor --- Position(ABS) ---
6.4.3.2. Speed
The motor speed, etc., of each robot axis can be monitored.

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.

6.4.3.4. Load

Fig. 6-36 Servo monitor --- Current ---

The load state of each robot axis can be monitored.

[ Servo Monitor << LOAD >> [2 : Robot #2] !lil

Fobat 1 |

J1:
J2
J3:
Ja
J5:
JE
J7
Ja

— iz Load Level
[Alarm Lewel %]

RP-34H

0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

— M ax Az Load Level

J1:
J2:
J3:
J4:
J5:
JE:
J7
Ja:

[Alarm Level&]

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

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 : Robot #2] M= |

Rabat 1 |
| RP-3tH
— Regeneration Level
[&larm Level %]
Matar power valtage 0.000 [] e
J2:
bl otor Power vaoltage [fMbe)] 0,000 1+ 9
tdatar Pawer voltage [MIM] : 0.000° [ J4-

J5:
JE:
J¥
Ja:

o= !3\!:' o222
o|lo|lo|lo|lo|lo| oo
o|o|lo|lo|lolal oD
clalalalalal ala

Fig. 6-38 Servo monitor --- Power ---
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7. Paramter 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&1_mai] M=l
#1 File “iew Search Parameter |nitialization  Systerm  Window  Help == x|
| #a| 2| el
|UserF'arameter |RnbutCuntruller[ 1: Rohot#1 (Pick and Place)] Exit |

I RY-125 Parameter : Change |
FParameter | Explanation | | il
ACCMODE Initial made of accelerationfdeceleration(l Fixed, 2:Optimum) Raohat
AIRERRA1 Rohaott air pressure errar INPUT, During robot1 air pressure err. OUT...  Com...
AIRERRZ Robot? air pressure errar INPUT,During robot? air pressure err, OUT... Com...
AIRERR3 Rohot3 air pressure error INPUT, During rabot3 air pressure err. QUT . Caom.
AIRERR4 Rohotd air pressure errar INPUT, During robotd air pressure err. OUT...  Com...
AIRERRS Rohotd air pressure errar INPUT, During robot air pressure err. OUT...  Com...
ALIGHTYF Align type select{D:Mormal,1:Cylindrical Fohbot
ALWEMA Enahle ¥-command SERVO command and RESET command in ALW... Com...
ARCH1S Shape of ARCH1 Rohat
ARCHIT Type of interpalation far ARCH1 Rohbot
ARCH2S Shape of ARCH2 Raohat
ARCHZT Type of interpolation for ARCHZ Rohaot
ARCH3S Shape of ARCH3 Fohat
ARCH3T Type of interpolation for ARCH3 Fohbot
ARCH4S Shape of ARCH4 Fohat
ARCHAT Type of interpolation for ARCH4 Rohaot LI
Parameter List
from BIC from File |
1] | -+
Ready | | | [DEA1/02 10:54 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

|L| zer Parameter |H|:|I:u:|t Controller [2 : Robat #2]

Comman | Fobot 1 |

Exit I

Fig. 7-2

I COMKOMN Parameter : Change I
Farameter | E xplanation | -
AIRERR1 Raobatl air pressure eror INPUT .Dunna robat? air orezsure e, QUTPUT b

If the power to the robot controller specified on the communication server is not on or it is not connected

Starting of Parameter editing tool
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7. Paramter editing tool

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

1 Robot#1 (Pick and Place) j

™ File

Select 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.

Robot: |1 Rabat #1 (Pick and Place) =l The controller selected in [Robot
Controller] for the communication server
is displayed as the initial value (Version
E1 or later). (The No. 1 robot controller
is displayed in Versions D1 and D2.)

Setting | Robgt Information

1:Rohot#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

| 1:Robat#1 (Pickand Place) 7]

5. 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.

Look in: | 3 Backup =l ﬁl

120030529
120030521

Cancel

2

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.

RY-125 Parameter : || Change
Farameter | | Explanation | | i’
ACCMODE Initial mode of accelerationfdecelerationd] :Fixed, 2 Optimun Fobot
AIRERR1 *  Rohot1 air pressure error INPUT, During robot! air pressare err. QUT... Com...
AIRERRZ *  Rohot2 air pressure errar INPUT, During robot2 air pressare err. QUT... Com...
AIRERR3 Robot3 air pressure error IMPUT,During robot3 air pressure ere. OUT.. Com...
AIRERRE4 Fobotd air pressure error IMPUT,During robotd air pressure ere. OUT.. Com...
AIRERRES Robots air pressure error IMPUT,During roboth air pressure ere. OUT.. Com...
ALIGHTYP Align type select{D:Marmal 1:Cylindrical) Fobot
ALWWERA Enable ¥-command, SERVO command and RESET command in ALW...  Com...
ARCH13 *  Shape of ARCHI1 Fobot
ARCHIT *  Type of interpolation for ARCH1 Fobot
ARCHZS Shape of ARCHZ Fobot
ARCHIT Type of interpolation for ARCH2 Fobot
ARCH3S Shape of ARCH3 Fobot
ARCHIT Type of interpolation for ARCH3 Fobot
ARCH45 Shape of AR CH4 Fobot
ARCH4T Type of interpolation for ARCH4 Fobot LI

Farameter List

frarm File |

Fig. 7-7 The parameter information in the selected folder
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7.3. Downloading the parameter list (Controller -> PC)

Maintenance |

@ YWerzioh of parameter ligt in Bobat Controller is newer.  Download parameter lizt from Bobot Controller?

] 8 |

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.

Refer to the robot instruction
manual for details on the
parameters displayed here.
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ARERA3 Fiobatd o pessiine eind PIPUT D sobol 3 o pesrkiae e, OUTPUT
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HFRZRAG Rolsdh a peaeing s BPUT Doy ikl & pracae e OUTPUT

LUWEMA Ensle X -ooinmsnd SEHV conavand snd HESE | consmend mal Wil Ts ghbjd

SAESLAT Twpm of saschedk | [not woed roremisdfeence

SAEATHE ot Mo for see Chescd T
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HAEATHE Rt Min for Bied Cheoi 2

i EAT Prptoni oo sees check 2 [eprsboli B
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LEF & F Firbed Hin frw wimas rheaete |
| Fimashy HUM

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.)

 Parameter
[EmREY Robot: [0
IFlateu:I zpeed of motar for additional axiz [rpm)

1: [2000

2. |2000

3. [2000

4. |2000

5. (2000

f- (2000

7. |2000

g [2000

9: |2000

10 (2000

11 |2000

1z |2000

13 (2000

14 [2000

15 (2000

15 [2000

Exit |

Fig. 7-10 Changing the parameters

There are some parameters that cannot be edited. In this case, the "Write" button operation will be
disabled.

r-& 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.
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& Caution

To validate the rewritten parameter information in the robot controller, the robot controller power
must be turned ON again.

(Operating 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 ALWAYS 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.
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7.5. 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.

03061 0.mai]

Parameter Initialization  Sestern Window  E

Mation Limit parareter

Jog parameter

Hand parameter

Wiorkpiece and Hand /eight
T ool parameter

Slat Table

Output Signal Beset Pattern
Special-Purpose | /0 signals azsignment

Communication parameter

£one
Eree Plane Limit
Home pozition

Frogram Language
Fig. 7-11 Paramter menu

& Caution

The language (MELFA-BASIC IV/IMOVEMASTER 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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7.5.1.Motion Limit Parameter
Set the operating range of the robot.

Fig. 7-12 Motion Limit parameter

7.5.2.J0G Parameter
Set the speeds of joint jog and orthogonal jog.

Fig. 7-13 JOG parameter
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7.5.3.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

IFh:uI:u:-t Controller [1 : Robot #1 [Pick and Place]]

Robat 1 |
Rv-125
Hand & | Hand 7 | Hand 8
Hard1 | Hand2 | Hand3 | Hand4 | HandS

—Hand Type [HAMDTYPE]
" Mone

™ Single
i [Double

" 10-Macro Dpen:l vI Close : I vI

—wiarkpiece grasp Definition [HHMDHOLD]

I.E'«tHand Open I'W'u:urkpieu:e hioh-grasp j Frint |

|.-’-‘«t Hand Cloze IWDrkpiece arasp j

|Signa| Mo, IE":":'

Wfrite |

Fig. 7-14 Hand parameter

7.5.4.Workpiece and Hand Weight
Set the hand conditions and work conditions.

Fig. 7-15 Workpiece and Hand weight

WRKDATO 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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7.5.5.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

Fig. 7-1 Tool (Robot controller Ver. H7 or earlier)

(2) Robot controller Ver. J1 or later, and Robot which cannot use “Positon repair tool”

7-2 tool ( Robot controller Ver. J1 or later 1)
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(3) Robot controller Ver. J1 or later, and Robot which can use “Positon repair tool”

7-3 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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7.5.6.Slot Table
Set the operating conditions of each task slot during multi-task operation.
Slot Table

IHDI::Dt Controller [1 : Robot #1 [Pick and Place]]

Slot Table
Slat M. | Program Mame | tode | Condition | Pricrity |
1 CHD REP START 1
2 22 REP START 1
3 REP START 1
4 AL REP ALWAYS 1
] REP START 1
G REP START 1
v REP START 1
a REP START 1

Brrirt | Change

Fig. 7-16 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].

Fig. 7-17 Slot Table — Change

When the [Revert to Initial Values] button is clicked,
the following confirmation screen appears.

Fig. 7-18 Initialization confirmation
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7.5.7.0UTPUT Signals Reset pattern

Set the operation when resetting the general-purpose output signals such as the CLR instruction and
dedicated input (OUTRESET).

Output Signal Rezet Pattern | X|
IHDI:n:nt Contraller [1: Raobat #1 [Fick and Place]] Exit |

Reset Output Signals simultaneauzly with pragram reset.l Mo es | [SLRSTIO]

0-255 | Gon0-6511 | 85127023 | 70247535 | 7536-8047 |

Signal | 0 j | OFF (o) oNi) | Hodr |

[ORSTO-0ORSTZ224]

Signal | 4 | 2 | 2 | 1 |
CET R R
SR N 0 A 0 W
95 - G4 00000000 00000000 0OODOOOO 00000000
127 - 95 00000000 00000000 0OODOOOO 00000000
159-128  000ODODO 00000000 00000000 00000000
191-160 0000DODO 00000000 00000000 00000000
223.192  000OOODO  OOOOOOOD 00000000 00000000
J55-224  0OOODODO  OOOOOOOD 00000000 00000000

Select |
Errirt | wdrite |

Fig. 7-19 OUTPUT Signals reset pattern

Set a signal number, and then select one of [OFF]/[ON]/[Hold]. 1/0 Reset Pattern change B3
The value of the signal having the specified number displayed in the
list changes. Meaning
Also, selecting a signal group (for example, "32-0") and then 0: OFF
clicking the [Select] button changes 32 signals at once. 1-0M
*: Haold
135- 128: |m
After confirming the signal number and settings of each signal,
click the [Write] button. 143- 136 I ——
151 - 144 - I Q0000000
159 - 152 IEIIZIIZIIZIIZIIZIIZIEI

Qg I Cancel |

Fig. 7-20 Change
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7.5.8.Special-purpose 1/0 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

Fig. 7-21 General

(2) Start(each Siot)

Fig. 7-22 Start(each Slot)
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(3) Stop(each Slot)

Fig. 7-23 Stop (each Slot)

(4) Servo OFF(each Robot)

Fig. 7-24 Servo OFF (each Robot)
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(5) Servo ON (each Robot)

Fig. 7-25 Servo ON (each Robot)

(6) Machine Lock (each Robot)

Fig. 7-26 Machine Lock (each Robot)
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(7) Data

Fig. 7-27 Data

(8) JOG

Fig. 7-28 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

Fig. 7-29 HAND
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7.5.9.Communication Parameter

Set up the communication
environment of the RS-232C interface located at the front of the robot controller.

Communication Parameter [R5-232C)

Exit |
IRnhntCuntrnller[ 1 : Robot#1 (Pick and Place)]
- RE232C

Baud Rate (CBAUZ32) : (EENSHEEE

|

Data |=3

Parity (CPRTY232) : IEven

Termination (CTERM232) - ICR

El
[
Stop Bit (CETOP232): |2 |
E
E

Frotocol (CPRC233) |Nnn-Prncedual

Erint | Write

Fig. 7-30 Communiaction Parameter (RS-232C)

7.5.10. Zone
Specify the area (rectangular) defined by two orthogonal coordinate points.

Fig. 7-31 Zone
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7.5.11. Free Plane Limit
Set the overrun limit used on free planes.
Free Plane Limit E3

IFh:uI:u:ut Controller [ 1: Robot #1 [Pick and Place]]

1z |3 |4 s s |7 & |
~ Attibute [SFC1AT]—— Raobat Mo, [SFCTME]
& OFF =
‘I -
O
0Nz Av-125

— Position 1 [SFC1P] |~ Position 2 [SFC1P]5  — Position 3 [SFCTP)

nn i mm
: 0.00 5 0.00 - 0.00
v 0.00 ¥ 0.00 v 0.00
z: 0.00 z: 0.00 z: 0.00

Teaching | Teaching | Teaching |
Print | Wirite |

Fig. 7-32 Free Plane Limit

7.5.12. Home position
Set the position of the escape point.

Home Pozition

IFI-::I:u:ut Contraller [ 1 : Robat #1 [Fick and Place]]

Fabat 1 |
| Rv-125
—Haome Pozition [JSAFE]
[, deq)
J1 0.00
J2 0.00
J3 a0.00
Jd 0.00
JE -90.00
JE 0.00
J7 0.00
Ja 0.00
Teaching |

Prirt | Wirite |

Fig. 7-33 Home position
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7.5.13. Program Language

Set the position of the escape point.

Program Language Ed

IFIn:nI:n:nt Contraller [ 1: Robat #1 [Fick and FI E xit

[RLNG]
" MOVEMASTER COMMAND
+ MELFA-BASICS

Errirk |

Fig. 7-34 Program Language

& Caution

The language (MELFA-BASIC IV/IMOVEMASTER 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. 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
| ﬂl Search... Ch+F

Fig. 7-35 Serach menu

Find |
Findwhat:  [JOG] =l | Find I
[T Match Case Direction Cancel |

" Up
% Down

Fig. 7-36 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].

FY-125 Parameter : AHIOGTS Change
Fararmeter Explanation | | ﬂ
A Speed limit of motor for additional axis [rpm] cam...
AEAMNO AMP Mo, for additional axis Com... —
AEIOGTE TS of Filter on JOG for additional axis cam...
AEMEMND Robot no for additional axis Com...
AEMBEY Fated speed of motor for additional axis [rpm] cam...
AHSPOL Found direction of additional axis (CWICCY = 0/1) cam...
BEN I Swrarhrornized ranvinn with 11 172 avic (OIRIOFF = TarRim Rnhnt

Fig. 7-37 Result
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7.7. Initialization

7.7.1.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.

i w System  Window

Initialize battery remaining tim

Wil intialize battery remaining time in robot contraller.

Dheay?

Caution

If thiz initialization iz camed out when not replacing the battem,
the correct remaining time will not be displaged.

Do not initialize unless replacing batten.

& 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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7.8. 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.

7.8.1.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.

q | Systern  Window  Help

Robat Origin D ata [

K
= Rabat Origin Parameter <Backup:

Robot Ornigin Data E3

Robat 1 |
R-208,

D | 00777 Save to file
J1:| 000000
J2:| 000000
J3: | Z2F Bead from filz
Jd | 000000
JB ;| ZZN Edit
JE: | 000000
A7
i Wirite

[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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~ <5 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
8 | 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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7.8.2.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 Fuobot Ongin Data
) Fiobot Origin Parameter <B

Robot Origin Parameter <Backup: !

Robat Ma. ~

Robot bype : |Fr"""-I A

— Robot Ongn Data [Parameter]: ————

MEINSD |-24121u
MEINST [3F
MEINSZ |n, 182044, 218453, 0, 204800, 0,
MEOFFZ [0. 1820, 2731.0,0,0,0.0

Save tofile |

Load to RAC

[Save to file] : Can save the contents of the parameters for the origin (four 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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7.9. 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 |

Writing of parameters to Robot Controller was completed. R estart the Fobat Caontraller.

WAl o reset the robat contraller fram PC.

Tez

Fig. 7-38 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.

T | Parameter edit - [RC@&1_mai]
1| Eile Miew Search  Parameter  |nitialization

Select target '
Select targe Parameter. gt =

FPaszward
Cloze

@ Wil you reset the robot controller from PC.
b the power supply of BAC |

Eririte.. (EtrleR Yex

Erint Eresiew
Set Printer..

E =it

Fig. 7-39 Power reset operation from the menu
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7.10. Password

"Password" is used by the Mitsubishi service personnel to change the robot's system information.
Unconditionally select "No password" here.

T | Parameter edit - [RC@1._mai] Password |

11| Eile Miew Search Parameter  |nitialization

Select target |
' Bassward ; ||

Rezet the power supply of BAC

Eiirf.. [Etr{+E Ok Cancel |
Bt Erewiems
Set Printer..

E xit
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7.11. 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 C1 or later version of this software.

7.11.1. Print out

The [Print] button is displayed on the HAND Parameter screen or the Parameters screen that is
displayed via the parameter setting menu.

- >

Fig. 7-40 Print button

If the [Print] button is clicked, the Print screen is displayed.

1]

— Printer
Properties |

tarme; EPSOM LP-92005

Status: Default prinker; A eady
Type: EPSOM LP-52005
Where:  MMei233p-9200s

Commert: ™ Frint to file
— Print range Copies
Lol Mumber of copies: 1 -

1 Fages from: b
£ Selection Ijl = Callate

oF. I Cancel |

Fig. 7-41 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.

7.11.2. 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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7.12. Exiting the Parameter editing tool

— - _—

[Combann Parameter - | Charge | |

Click on the [Exit] button on the screen or click on the "End" button on the tool bar.
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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 "Backup/Restore" window appears.

&5 B ackup/Hestore 2| =]

File Help
Exit |
—Backup
[—=]
L mEEE: ‘
* —m
—Restore

Fig. 8-1 Backup/Restore
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—~ & Caution

Precautions when executing a backuplrestore 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:

"Maintenaﬁce fnrecé'st"' with the "Maintenance forecast tool®,

[Ifthe difference ofthe time of"back up” and "restare” is great, ar if
ywou do not"resote”, take care the reliahility ofthe "Mente forecast”
fallz.

*

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 -> Perzonal computer] Ed
=== :
L ol EEEEM [ |:>
B =
{—|EE: Select information to backup Ok
* = =|| (Robotcontroller-= Personal computer).
Cancel
—Backup
Robot: | 1:Robot#1 (Pickand Place) =|
" Prograrm
i~ Parameter Files
 Systern Program
[T Parameter List Files
Fig. 8-2 Backup
Fiobat 1: Robat #1 [Pick and Place] j The controller selected in [Robot Controller]
for the communication server is displayed
"""""""""""" T . as the initial value (Version D3 or later).
Setting RaboyInformation (The No. 1 robot controller is displayed in
Versions D1 and D2.)
T
Rohot I 1 :Robaot#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.

Resztore [Perzonal computer -> Robot] | X|
== |:>
ﬁ LEEER

S — E=sSe(| Select information to restore
+ — =|| (Personal computer -= Robot contrallen.

Cancel |

—Restore

Raohat 1:Rohot#1 (Pick and Place) j

& Al Files
" Program
" Parameter Files
i~ Systermn Progra

[T Change Robot Origin Data

Fig. 8-4 Restore

Robot 1: Robat #1 [Fick and Place] j The controller selected in [Robot Controller]
for the communication server is displayed

T : | : as the initial value (Version D3 or |ater).
Setting Robo\Information (The No. 1 robot controller is displayed in
Versions D1 and D2.)
¥ '
Fohbot : | 1: Robot#1 (Pick and Place) 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
¥ ‘Change Robot Origin Dats: I Change Robot Origin Data
controlle
Restore Restore
files files
<before restore> <after restore> <before restore> <after restore>
controller controller controller controller
7 HHHHHHHHHHHHH V. HHHHHHHHHHHHHH
ver. J2 Parameters(A) Parameters(B)j Parameters(A) Parameters(B)
or later Y, o %, T
Y T Y
Origin data(A) Origin data Origin data(A) Origin data(A)
Y i Y
7 i % 77
parameters for 5 parameters for parameters for parameters for
position repair (A) Hposition repair (B)f position repair (A) position repair (A)
Y. I N— ; % %
An initial value will be used if the file to
be restored does not have any
revision parameter for position repair.
Transfers a backed up file as is. The origin data A backgd_ up file is transferred. However, as for
. the origin data and the parameters for
is replaced. : " . SN
recovering positions, the information inside the
controller is retained.
Parameters(B)] Parameters(B);
Restore Restore |E
files Origin data(B)H files ‘Origin data(B)4
parameters for f | parameters for‘é
Jposition repair (B)| Jposition repair (B):|
<before restore> @ <after restore> <before restore> @ <after restore>
controller controller controller controller
Ver. H7 or % 7
- Parameters(A) Parameters(A)
earlier Y Y ;
77 7
Origin data (A) Origin data(A) Origin data(B)
Y, Y,
F-- === ======7 1
! 1
! 1
! 1
! 1
1 z ___________ 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.

~ & ‘Caution N

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 executed when the program is
or later being started, the program will automatically be stopped.
At this time, if there is an error in the controller, the program in operation cannot be
stopped, and the message shown on the right will be displayed.
Although a restoration process
can be executed even 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 Ef |

@ R estore [Personal computer -» B/C] haz been completed. Restart the Bobat Cantraller.

fill wow reset the power supply of BT 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.

#4 Backup/Restore Reset the power supply of R/C
File Help

Backup [R/C->PC]

Besztore [PC->R/C]
Program Backup/Restare _|::>

Will you reset the power supply of BAC fram PC.

Robotcontroller: | 1:Robot#1 (Pick and Place) [+

ieset the power supply of R/C

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.
The robot programs copied to the personal computer can be edited with this software.

4 Backup/Hestore
Eile Help

Backup [RAC->PC]
Restaore [PC->RAC)

Program Backup/Restore

Rezet the power zupply of BAC

E xit
Fig. 8-8 Program backup/Restore menu

Select [File] - [Program Backup].
The Program Backup window will open.

Program Backup E |

— Source :

"~ Robot contraller

% Perzonal computer

Copy Files
MNAME Add
Clear |
A Clear |
— Deshnation :

" Robat contraller

&' Personal computer
IE:'\PHDGHAM FILESMMELFAZ

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.
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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 M aintenance |

& LCluit the perzonal computer support tools ather than the communication server.

Quit?
i Mo |

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.

EUntitled - Remote Maintenance M=
File Help

Mezzage Clear |

Messages from Switches ON/OFF of the beep
connection destination will sound when receiving a
appear. message.

Transmission Meszage - ¥ Beep at the time of message receptior

I
Line connection button Tirarismiit |

A message is sent to the connection destination.

Statuz:

I o
re—— e Cutff Connection state with remote
L oonnechon Ll robot is displayed.

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 will start.

Select the modem
being used.
Select "Server" for robot side, and

"Client" for remote location side.
Input the connection
destination name.

Connacion destination

TransmissionMeception

& ‘Wating Tor incoming call T Transmit

Telephione MOF Sddress .

ol
|

Fig. 9-3 Line setting

Input the telephone No.

& Caution

It 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)).

How | dhal froam s Incation
Teo awemes ar gutide e bl il |'|:-_r.- o lead thq-ium
™ sl yiing Caling Card : |

Caution!! [T This kecation b coll g, To Skabds & dal | ¥ |
Diali thod ¢ 1
1aling metho Tht pharas dpabarm ol this locslon usis 1 Tone daling 1~ Pulse dising |

[ar ] Caroel

Fig. 9-4 Dialing properties
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10. Simulation
(Only for standard
installation)

The simulation methods are explained in this section.

& Caution

Ine simulation function is compatible only with the "Standard personal computer support
software version".
Note that the simulation function also cannot be used when the MOVEMASTER commands are
selected with the "Standard personal computer support software version".

The robot program's operation can be simulated using the program editing tool. The simulation function
can be used with the [Simulation] menu.

Simulation

Simulation Yiew Simulation View : Simulation screen display.

Execute, Stop 3 Execute, Stop : Simulation execute/stop switch.
simple cycle caleulation > | Simple cycle calculation : Calculates cycle.
Emey izl Error Monitor : Error display.

| i

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].

Simulatiar

Simulation Wiew

P =

Execute, Stop Automatic operation
Simple cycle calculation # Stop
Error Monitor Step mn

Direct 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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Model selection

Hand and workpiece setting

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.
The angle for viewing the robot can be
changed.

The virtual controller's mode during
simulation operation can be changed.
To change the virtual controller
parameter information, set to "TEACH".
"AUTO" is used for the simulation
operation.

—

When a robot with travel is selected, edit
the display information for the travel
base.

JOG operation is carried out with the
simulation robot. In this case, set the
above Mode Changeover to "AUTO".

—_—

Fig. 10-4 Simulation panel

& 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).
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[Travel Base Display Information]
When a robot with travel is selected, edit
the display information for the travel
base.
The display information is changed here.

To change the robot's movement range, ﬂ
select "Yes (Y)". The parameter values

will change. Note that program editing
must be restarted to validate these
parameters.

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.

Direct Execution

Command : ;I

Transmission

Caution : The robot will directly start movemeant

wehen the [Transmission] button is pressed.
N~——

Transmission

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.
Step Excoution |

State: | Stap

Step feed

Step return

Continuous execution

Stop

Robat will move when button
iz clicked.

Start Line

1 Set

Executing line highlighted display. Step operation.

" "
Pazgs [F1]%0 show help. -

2 _ Ll
Eiwd M I_ Metrage |

Fig. 10-7 Step execution dialog and highlighted editing screen
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10.2. Cycle time calculation

|| **xx Quit all other applications before calculating the tact time.x#* ||

f-& 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 the personal computer support 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 calculation

The robot's movement tact time can be calculated with the personal computer support 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 the personal computer support 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 the personal computer support software's "Program Edit"
function.
The tact time calculation by the personal computer support 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, the personal computer support 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 the personal computer support
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.

Editing the position variables with the simulation robot 10-149



10. Simulation

P recautbns orusing personalcom putersupportsoftvare

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 the personal computer support 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.

I ||
En Me | Masage |

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.

| |
i My | 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.

When the tact time has been calculated, the
"Tact Calculation Results" window as shown on
the right will open.

Note: In some cases, this "Tact Calculation Results"
window may be hidden behind a different window. In
this case, press the [Alt] key on the keyboard, or
click on the "Tact Calculation Results" icon
displayed on the task bar.

This completes the calculation of the tact time.
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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.

7

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 GOTO 120

100 GOSUB *SUB1|

110 END
0 4 —>

200 *SuB1
140 END 210 MOV PO1

220 RETURN
When the GOTO When the subroutine's
statement'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.

Ermor Horitor

3) Select menu.

Fositon waishle Templsis

2) Select the program.

Le

| Ad Dhabte | Changs |
Drthogoral upe [F) | L+ F L& B = | L1 | L2 |Flagi [ Fag2 | =
] 145000 0,000 10000 0000 00m 0.000 i W 0 0
1] MaFE 0002 0 99% 0ood 0000 171025« " 0 B1440
Pl ®O0N 0000 2S00 0000 00m 0,000 . K i ii
P2 S|000 MON 10000 0000 00m 0,000 x " 0 0
2y | 1.5 (K0 Ell D Zhim (i1 ] 0 [NE] 101 ] # # 1} 1]
Fid 105 0 41 (L) ] [N ] L (KK (BRI ] ] ® I} 1}
pra 115000 6000 25000 0000 00 0,000 " " i 0 =
[l A4 Fate W M 4 M [l 1l [l al i i [1
Jork: lyps ] wasisbibs | 1 = = [ 4 B I {47 e I

Cpcls caloulstion

HUM

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].

Confirm that the selected
program is correct.

]|

5

Cycle calculation

Frogram :

1 ME_MOO# = M_TIMER[1)

10 k0% P1

200 3

30+LE_30

40 0VRD 10

50.J0%RD 100

BOCHT 1

FODEF PLT 1.P21 P22P23, 251
S0 DEF PLT 2.P31 P32P33, 251
S0DEF PLT 3.,P41 P42 P43, 251

<

100 MO P

110 M0 P2

120 MOW P23

130 MO P4 -
| LIJ

4)

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 window appears, click on [High Precision].

5)

————

1 6)

~—— -

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.

7)

8)

Cycle calculation results

N

Mew cycle time [msec)

|‘I N2E2

Awerage Cycle Time [mzec] :
|‘I 0268

Al cycle time [maec) :
l'l 0268

E xit

Cycle per step

Step Mo, | Cycle p... | Curnilat. .
1 10268 10268

<] | >

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 Yigw

1)

Simple cycle calculation ¥ Thiz Program

Execute, Stop k

Error Moritor Pozition 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

Delete

3) : Add |Fizert | Change |

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.

K)BB M ovement program

— Position data :
Elimm i Movement target position

Start pogition Purpoze Pnsitinn}/
PO1 - froz =]

—Speed OVAD —

~|.J|:|int interpalation j I'Il:ll:l ﬁ 2\\

Designate speed override

Select operation
interpolation type

— Movement method ;

—iorkpiece grasp——————— "W ait time —|
& Workpiece gras -
p arazp I = I ser

/r Workpiece non-grasp \
J Wait time after operation

Set workpiece grasping (] Cancel |

Fig. 10-14 Transit point setting dialog

4) Select the added transit point from the list, and then click on the [Cycle calculate] button.
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 Ed |

New cycle time (msse] [
| 3280
Average Cecle Time [mzec) .
E xit
|2274
All cycle time [maec] ;
lase
Cycle per step
Step Ma. | Cycle p... | Cuniuilat. ..
1 1268 1268
2 32a0 4548

a | o

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.

X

The angle for viewing the robot can be changed.
The viewpoint can also be changed by the following
mouse operations:
* Left button (left and right)
-> Rotation of Z axis center
* Left button (up and down)
-> Rotation of X axis center
* Left + right buttons (left and right)
-> Rotation of Y axis center
* Right button (up, down, left and right)
-> Move
* [Shift] key + left button (up and down)
-> Enlargement/reduction

Fig. 10-16 Simulation panel

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.

With JOG operation, only the joint coordinates can be
monitored.

For the orthogonal coordinates, click on the "Retrieve
Current Position" button after the robot movement
stops.

X

Click on the axis button for the direction to move to.

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

| Add |

\

Cartesian bwpe [P .. | # | N | £ | )

Inadll

1070.000  -30.000  &70.000 O

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.

Poszition vanable addition E |

M ame : IF'UE

¥ Cartesian
" Jaint

&dd

<

0,000 ol |

<

o &
o &
T
T
IIII.IIIEIIII v Fobot

Additional axis 1 [0.000 i
Additional agiz 2 (0.000 v

Lo N = = B - Y [ S
&1 &1 K K] K

<

I ...I Reads in robot's current position.

Current

FLAGT - 0 M position Inad

FLAG? : E W

Fig. 10-19 Position variable change dialog
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11. Program conversion

The personal computer support softwares for E/lEN/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.

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 Ill data to MELFA-BASIC |V 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 prepared by using the old PC support S/W has the base rotated 90°. When using
the program for M1, convert M1 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.

. Command ( B O ) Command ( )
Case 1: cantanra Program Case 3: cantanra
* conversion Program N
Position data versl Position data Program :> NG
—

conversion

Command sentence only )
. - ~N \ J
Case 2: Command sentence only \ O
Program
. Program - N
conversion Case 4: Command
Position data only # —_— sentence

— "
Position data Program N G
conversion
Position data only
~—
Case 5: Command ( A
cantanra
+
Position data
Program :> NG
Command conversion
cantanra
+
Position data
—
( N
m Command sentence only

Program
conversion :> NG

& J

Command sentence only

Y
Program
conversion :> NG

—

Case 7:

Position data only

Wl

Position data only
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11.2. 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.
e 1 ~i5x]
CRn-500 series CRn-500 series

MELFA Ver. E1) (1) MELFA Ver. E1
== |

Ll

HELFER

_)# Program Edit —,#HELFH Brograrm Edit

&

Farameter

lonitor danitar
ﬁT Farametar ﬁT

-
E = Backup/Restore
'\ BackupiRestore =

Exit @

[Eaa]
‘@‘ Eemote Maintenance
(g

Program Converter

Position Repair

Maintenance farecast

Exit |

(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.
q:BASIC edit mode]

I tAindow MWiew  Simulatior

¢ Auto number

= Henumber
Syntax Check
SEER T
Wirect Execution

Command template
Pozition wariable batch edit *
Poszition variable template

11-160 Start-up



11. Program conversion

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= 3 |

: Exit
— Btz =
o "
5 Motes |
4
Source Filez : (2)

!

D Select (5] |
D estination File

: (3]
) Select (O] |
Carrvert | Corvert & Open

(2) Designate the source file.
The [OPEN] window for file selection appears when the [Select] button of the [Source Files:] is clicked.

open  HH|
Look jr: |E T acttime j ﬁl

Gitrd.prg Rih-1500g.prg Rv-4alL.prg
Gd_DLY.PRG Rp-3ah.pra

Hyo DLY.PRG Rp-5ah_1.prg

RC-1000GHWDC.prg %] Fv-3alprg
RH-1000GJD PRG Fiv-4a.prg

File name: I"Hp-Eah.prg" "Hya.prg' "Gred. prg” Open I
Filez aof type: IFh:uI:u:ut program(*.prg) j Cancel |

Click the file while puressing the [Ctrl] key for selecting several files. After selecting the file for conversion,
click on the [Open] button. Then the selected files appears in the [Source Files:] box.
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11. Program conversion

©)

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.

Savehs o a
Save in: IBTEC““’“E j ﬁl

[atrd.prg Fh-15000.prg Rw-4all.prg
Gtrd_DLY PRG Rp-3ah.prg

Hya.prg Rp-5Bah.prg

#] Hya_DLY.PRG l#] Rp-5ah_1.pra

] RC-1000GHWDC.prg .H'-.-'Ealprg
] RH-1000GJD.PRG A

File name: IHv-da.prg Save I
Save as type: IFI::.I:u:.t program files [*.prg) j Cancel |

Name the file in which the converted program is written before clicking on the [Save] button.

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.
Select according to the object.
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12. Positon Repair Support Tool

12. Position Repair Support Tool

“Position Repair Support Tool” is supported by version E1 or later of this software.

“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.)

However, please note that applications that require high precision or large mechanical damage to the
robot due to interference may not be rectifiable.

/\ 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 12-1 Supported Robot Controller and Model

No. ltem Support
1 Robot Controller Version J2 or later
Only correction of origin data is supported in versions prior
to J2.
2 Model Vertical six-axis robot
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12. Positon Repair Support Tool

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] — [MELFA] — [CR-500 Position Repair].

[1] Click [>>] button to expand the menu.

The button changes to [<<] after the menu expands.

[2] Click [Position Repair] button.

Figure 12-1 Starting from Menu
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12. Positon Repair Support Tool

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

7 v

Restart robot controller power

Specify the parameters to be generated

Re-teaching Work

, Procedure ~

Move robot to re-teaching position
(Use the teaching box)
Repeat as

¢ necessary

Execute re-teaching calculation

_________________ T

Parameter generation

v

Write parameters to robot controller

v

Restart robot controller power

\
1
|
|
|
|
|
|
|
|
|
|
|
|
|
1
!

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. Positon Repair Support Tool

12.4. Starting Use

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. Positon Repair Support Tool

12.5. Communication Setting

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 for Personal Computer Support Software” on how to perform the
setting.
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12. Positon Repair Support Tool

12.6. Select the Robot and Backup Parameters

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 Personal Computer 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. Positon Repair Support Tool

12.7. Select Generation Procedure of Revision Parameter

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. Positon Repair Support Tool

12.8. Select Program

Figure 12-7 Select Program Window

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
program.

See “Table 12-2 Selecting Revision Parameters” on the number of required position data.

-<%:Memo N

Points on selecting the program

Higher accuracy of revision parameters can be obtained by selecting the following type of
position data program.
Programs with positions that are easy to re-teach
Programs with positions that require high precision
. J

12-170 Select Program



12. Positon Repair Support Tool

12.9. Read and Backup Program

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 the Personal Computer Support 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 12-171



12. Positon Repair Support Tool

12.10. Check of Setting Tool

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.

~/\ 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.

12-172 Check of Setting Tool



12. Positon Repair Support Tool

12.11. Select Revision Parameter

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 revision parameters. If you wish to specify a particular combination of
revision parameters, choose [Select arbitrarily] and specify the revision parameters.
(If the robot controller’s version is older than J2, only [Error of joint axis] can be selected.)

Click [Details] to see the description of the difference between checking and not checking [Use the
posture elements of position data].

In the following section, details regarding revision parameters and posture elements of position data are
explained.

After choosing the revision parameters, click [Next].
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12. Positon Repair Support Tool

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.

Table 12-2 Selecting Revision Parameters

- Revised Minimum number of
No. Item Description .
Parameter teach points
Rectifies origin data when joint axis moves 1 to 6 points
1 Error of joint axis | or when motor is replaced. Specify the Origin data (Number of
target axes using the check boxes. specified axes)
Rectifies attachment error when robot tool
Tool exchanae or is exchanged. In addition, rectifies tool data
2 lang error when the tool is transformed due to Tool data 6 points
modified . h
interference between robot and peripheral
devices.
Rectifies base data of robot position setup
3 Transfer the robot | when the robot is transferred to another Base Data 6 points
location.
When robot is exchanged with the tools on, 7 t0 11 points
Exchange the rectifies origin data error and base data of Base data P
4 s . ; e (6 + number of
robot robot position setup. Origin data J1 is not Origin data o
. ; specified axes)
included in base data.
Selects all revision parameters. Origin data Origin data
5 Select all J1 is included in base data while origin Tool data 16 points
data J6 is included in tool data. Base data
Specify revision parameters. Since origin
data J1 is included in base data and origin
6 Select Arbitrarily data J6 is included in tool data, J1 and
base data, or J6 and tool data, cannot be
selected at the same time.

* Revision parameter names correspond to the following.

Origin data: DJNT
Tool data: MEXDTL, MEXDTLA1 to 4 (Parameter of the tool selected by tool number)
Base data: MEXDBS
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12. Positon Repair Support Tool

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.

(1) [Use the posture elements of position data] is checked Iv Usethe posture elements of pasition data

Not just the robot tip position (X, Y, Z) but also the tip posture elements (A, B, C) are used for position
correction calculation.

Precision of generated revision parameter improves if the tip posture elements (A, B, C) are also
re-taught correctly.

However, if the tip posture elements (A, B, C) are not re-taught correctly, as shown in the diagrams
below (re-teaching positions P1 and P2), error occurs in position correction calculation, decreasing the
precision of the calculation result.

If posture elements are not re-taught accurately

1
If posture elements are - —-—-—-—-—-—-—-—-—-—-— .
re-taught accurately ® Re-teaching position

I I

| 5=, A " |

e=iF- Original position and posture !

| — I " I

. Position and posture before .

o ] I ﬂm re-teaching |

. " . . . | Position and posture after |
Original position Re-teaching Re-teaching Re-teaching re-teachin '
and posture position P1 position P2 position P3 !_ __________ g _________ |

(2) [Use the posture elements of position data] is not checked [~ Usethe posture elements of position data

Posture elements (A, B, C) 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 (A, B, C) 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, which prohibit obtaining the following revision parameters.

i) Posture elements (A, B, C) of tool revision parameters (MEXDTL, MEXDTL1 to 4)
ii) J6 axis of origin revision parameter (DJNT)
(This applies only when both X and Y components of the tool parameter being used are 0.0.)

The following table shows a quick summary of the explanation above.

Table 12-3 About Posture Elements of Re-teaching Position Data

Condition Merit Note

When using posture | Precision of generated revision parameter | During re-teaching, posture (A, B, C) must
elements of position data | improves if the tip position (X, Y, Z) and tip | be taught correctly. If posture data is
posture elements (A, B, C) are re-taught | incorrect, precision of revision parameter

correctly. actually decreases.
When not using posture | During re-teaching, revision parameters | - Posture elements (A, B, C) of tool
elements of position data | can be generated simply by correctly revision parameters cannot be obtained.
teaching position (X, Y, Z). - J6 axis of origin revision parameter
(Posture elements (A, B, C) need not be | cannot be obtained if both X and Y
accurate.) components of the tool parameter are
0.0.
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12. Positon Repair Support Tool

12.12. Re-teach Work

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.

Position data for the program selected are displayed.
Select the position to re-teach from the list and repeat re-teaching to generate revision parameters.

Re-teaching work procedure can be described as follows.

While the “Re-teach the position” screen is open, move the robot to the re-teaching position and click the
[Load current position] button on the screen.
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12. Positon Repair Support Tool

Figure 12-12 Re-teach the Position Screen

-~ Re-teaching ---------------------oooooooooooooooooooo oo oo N

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 *

Move the robot to re-teaching position
(Use the teaching box to move)

v

Click [Load current position] button

v

(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.
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12. Positon Repair Support Tool

~/\ 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.

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.
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12. Positon Repair Support Tool

12.13. Write Parameters

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
Lmentioned above and perform re-teaching again.

J
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12. Positon Repair Support Tool

12.14. Re-start the Power Supply of the Controller

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. Positon Repair Support Tool

12.15. Finish

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 exiting this software.

Before exiting 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 exiting this
software.

~/N\ 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. Positon Repair Support Tool

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 autamatically. [Usually seleck thiz)

* _Fdit the value of revizsion parameter directly D
2

FParameter | Outline | 1 | 2 | 3 | 4 |

MEXDTL Error of standard... 0.0000 0.0000 0.0000 0.0000 0.00C
ME=DTL1 | Error af tool data 1 0.0000 0.0000 0.0000 0.0000 0.00
ME*DTLZ | 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
ME*DTL4 | Erarr af tool data 4 0.0000 0.0000 0.0000 0.0000 0.00
ME*DBS Error of baze data 0.0000 0.0000 0.0000 0.0000 0.00C
DJMT Error of origin data 0.0000 0.0000 0.0000 0.0000 0.00r

< | na
Errirt... | Beset |

< Back I Hewt > 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.

The results of calculations in Maintenance Forecast merely show reference values.

& Caution
[_

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

This software Robot controller Robot
RV-12S series
Ver. E1 or later Ver. J1or later RV-6S 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

CRn-200 series

MELFA Ver. E1

Program Edit
HELFA

=0 x|

=

Monitor

Farameter

=11

1]

5 Backup/Restore

=

Frogram Caonverter

Eemaote Maintenance

B) [

v,
h

Fosition Repair

:
-

Maintenance forecast

Exit |

(1) Click the [>>] button to expand the window.
This button changes to [<<] while expanding.

(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 window 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.

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.

Fig. 13-2 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.

ltem : | Battery El
iBattery
Greaze

Belt

Fig. 13-3 Changing an Iltem
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13. Maintenance Forecast

13.5. Forecast(Grease)

When [Grease] is selected in ltem, the "hours until grease replenishment time" can be checked for
each axis.

Fig. 13-4 Forecast(Grease)

Forecast Setup |Heset I Elthersl
The “Operation time of a day” can be set on the Setup screen.

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.

13-186 Forecast(Grease)
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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.

Fig. 13-5 Forecast(Belt)

Forecast Setup | Reset I Others I
The “Operation time of a day” can be set on the Setup screen.

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. Maintenance Forecast

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.

Fig. 13-6 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 \

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 ] —
; : invalidity
correct maintenance times cannot be Information is accumulated.
calculated.
\_ J
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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 | Check
made effective. effect. ON
* If a checkmark is removed, the collection of the information
for 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 1
information the maintenance. (Recom
* As an information collection level gets higher, the accuracy of | mended)
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 | Check
warning. The warning numbers are listed as follows: ON
Grease  : C753* (* is the axis No.)
Belt : C754* (* is the axis No.)

(5) Output Signal If this item is checked, signal numbers can be entered. If this | Check
item is checked and a signal number is entered correctly, the OFF
maintenance time is notified using the output of the designated
signal.

(6) Assumption operation Enter an estimated robot operation hours per day. 16 hours

time of a day

(7) The remainder days Specify the number of days remaining until presumed | 14 days

until presumed maintenance time to be used as a reference to notify the
maintenance time : | maintenance time.

~<%: memo \

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
output.

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
Dedicated signal Will not reset the Will not reset the Will not reset the
" v 9 dedicated signal dedicated signal dedicated signal
output
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.

Fig. 13-7 Reset

Table 13-3 Description about each reset

Types of resets

Explanation

Note

At the time of battery
exchange

It is used when an alarm urging to replace
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
replenishment

When an alarm urging to perform periodic
inspections and replenish grease (alarm
numbers in the 7530s) occurs, replenish the
grease and reset the replenished axis.

Axes are reset in units of joint
axes. Multiple joint axes can
be reset at the same time.

At the time of belt
exchange

When an alarm urging to perform periodic
inspections and to replace the belt when it is
damaged (alarm numbers in the 7540s) occurs,
replace the belt and reset the axis for which the
belt is replaced.

Axes are reset in units of joint
axes. Multiple joint axes can
be reset at the same time.

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.

Fig. 13-8 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 It is used when an alarm urging to replace the On the menu screen of the
battery batteries (C7500, C7510 or C7520) occurs teaching box, press the “5. MAINT”
consumption | and the batteries have been replaced. -> “2.INIT” -> “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
Grease When an alarm urging to perform
information | periodic inspections and replenish
grease (alarm numbers in the 7530s) | MFGRST

occurs, replenish the grease and 0: Reset information on all axes
reset the replenished axis.
Belt When an alarm urging to perform 1t08: Reset information on the
informati | periodic inspections and to replace specified axis
on the belt when it is damaged (alarm

numbers in the 7540s) occurs, MFBRST

replace the belt and reset the axis for
which the belt is replaced.

(* These parameters cannot be read not to input all characters in the teaching box.)

The grease or belt information will be reset immediately after a parameter name and the value are entered.
(In this case, the controller power does not need to be restarted.) If a value other than 0 is entered, the reset
process will be executed for each axis.

Repeat the parameter input operation when resetting information on two or more axes.

Also note that the value read is always 0 regardless of the previously entered value. If you continue the
input operation in this state, all axes will be reset. Exercise caution.

See “Controller INSTURCTION MANUAL - Detailed explanations of functions and operations” for how to
input parameters 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.

\ S

Fig. 13-9 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 |

—

N
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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 “Personal Computer Support Software” standard version. However,
when using only the function of “Personal Computer 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 Personal Computer Support Software.

When MelfaRXM.ocx and Personal Computer Support Software live together in one personal
computer, we ask you to surely read the instruction manual --"3.2 When making it coexist with
personal computer 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 instuction manual in CD-ROM for the usage of MelfaRXM.ocx.
¥

%Sgtup.exe The files for installation of “Personal Computer
Support Software”.

Communication Utility

middleware  ____ T _____ . .
MelfaRXM.ocx ! H
related file i MELFARXM i
1 . !
: E ReadMe.txt ...... i === =text file which indicated notes
(] (]
H — %‘“ Setup.exe i
(] S
i i The files for installation of MelfaRXM.ocx
: | i
(]
i —D Doc wrewrmsrens ! - - -Instruction Manual(pdf)
(] (]
(]
i —tl Sample ====rrse=- !' ==« *Sample programs
] ] b
i "] Redist i
H 1
(] (]
i (] RoboCom i | The file for re~distribution
i —tl SysFiles E
(] (]
i —tl Installer i )

Fig. 14-1 Description in CD-ROM
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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

O Prepare of the personal computer
The personal computer with which is installed Microsoft Windows 95 or more and it has the
CD-ROM drive is required.

O 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, 2002).

URL: http://www.adobe.com

(2) How to read
0 Case of starting from Explorer

Start Explorer and select the file. Then Acrobat Reader starts and the manual is displayed.
O Case of starting directly from Acrobat Reader

Start Acrobat Reader and select the file. Then the manual is displayed.

Microsoft and Windows 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.

14.4. Installation

Perform installation according to the following procedure:

(1) Insert the program CD-ROM into the CD-ROM drive of your personal computer. Setup of “Personal
computer support software” automatically starts. Please click “cancel” .

(2) Select [Run] from the [Start] button.
(2)Select [Run]

£ (1)Click the [Start] button.

Fig. 14-2 Selecting [Run]
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14. Setup of the communion middleware “MelfaRXM.ocx”

(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

Type the name of a program, folder, document, or [ntermet
rezource, and YWindaws will apen it far pau.

Oper:  |D:\UtiitysMelfsPixh\Setup. exe =]

| F, I Cancel | Erowse... |

Fig. 14-3 [Run] Screen

(4) Installer starts and the Setup screen appears. Install according to the instructions that appear on
the screen. The files listed in Table 14-1 are installed at the destinations as indicated.
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Table 14-1 : Files to be Installed

No. Description Install destination
1 | MelfaRXM.ocx /Windows/System folder
ex) 95/98/Me : /Windows/System
2 | EZSocketRC.dIl NT/2000 : /Winnt/System32
- communication DLLO Xp : /IWindows/System32
3 | NarcServerApiM.dil MelfaRXM.ocx and EzSocketRC.dll are registered in the registry.
[0 communication DLL[
4 | RoboCom.exe A folder specified during install operation (Normally, C:¥MelfaRXM is used.)
0 communication DLLO MELFARXM Dev

ReadMe.txt - -+ text file which indicated notes

5 | Instruction Manual _[:l RoboCom - - -+ folder of communication server
—{:l Doc *==*==== Instruction Manual
Sample ====- Sample programs
6 | Sample programs BCB  ( Borland G++ Builder 5.0 )

VB ( Visual Basic 6.0)

VC ( Visual C++ 6.0 )
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Appendix (Function tree)

|| Program editing tool "——} Edit p| Command edit P BASIC edit
—{ Line No. hide
—{ Position variable edit P MDI input
—P»{ Current position read
—»{ Editing auxiliary functions P Search, Find in files and
Replace
—»{ (Line) Copy and paste
—{ Cut
—» Jump
—» Renumber
—» Automatic renumber
— Grammar check
—»{ Command template
—{ Position variable template
L__pp{ Position variable batch edit
—» Debug editing P Step execution
Lpp| Direct execution
—» Program P Program list

—»| Program copy

—» Program move

—» Program compare

—» Program rename

—» Program delete

—P» 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

1 1
| >
| :
i —> !
1
1 1
1
E "Standard version”. The function cannot be used with the |—| Direct execution '
1 1
1 1
: — i
= e
1
1 1
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" Parameter editing tool " >

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 Y vy vy

Output registers

Operation monitor

Operating time cumulative monitor

Production information monitor

Robot version

y v vy

Option card information

Servo monitor

Position monitor

" Position Repair support "

" Maintenance Forecast "

" Remote maintenance " >

|| Program conversion ||

Speed monitor

Current monitor

Load monitor

vy v v vy

Power monitor

Connection with remote robot
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