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

& Safety Precautions

/

A. These show precautions based on the Ordinance on Industrial Safety and Health (Articles 36,

104, 150, 151).

&Caution
&Caution

&Warning

&Caution
&Danger

&Caution

&Caution
&Caution

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

undergone special training.
(The same is true for any maintenance work done with the power source not cut off.)

->Implementation of safety education

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

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

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

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

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

->Display that teaching work is underway

During operation, prevent contact between workers and robots by preparing a fence
and a barrier.
-> Setting up a safety fence

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

signal.
-> Signal for the start of operation

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

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



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

&Warning

&Caution

&Warning

&Caution
&Caution

&Caution

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

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

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

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

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

Set work masses, including hands, so as not to exceed the rated load or permitted
torque.
Exceeding either of these can cause an alarm or breakdown.

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

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

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

Always secure the priority rights for control of the robot before doing any teaching
work within the robot's operating range. Failure to do this can allow the robot to start
due to an external command, causing personal injury or damage.

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

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

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

list"

— & Caution N

At shipment, the robot controller is set to English (ENG).
To use it in Japanese, change "LNG" parameter to "JPN".
For the setting method, please refer to "13.1Editing from parameter

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

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

Do not stop the robot or perform an emergency stop by switching the robot controller's
main power supply OFF.

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

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

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

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

While pressing the brake release switch on the robot arm, be aware of the arm
dropping under its own weight.

Dropping lead to a collision of the hand with the peripheral equipment or catching of
hands or fingers.

J
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Software Revision History

Version

Release Date

Revision Contents

1.00A

2017/03

Initial release

1.01B

2017/06

[Parameter]
- Add the function of additional axis cooperative control parameters.

1.10L

2017/10

[Workspaces]

- Add removing file history function.

- Change so that options can be set separately for each category.

- Add screen layout mode to option.

Add setting of saving and loading position variables to option.

- Add presence / absence of message when you get current position.

[Project Editing]

- Add additional axis, tool, weight and size.

[Program Editing]

- Add label jump function in command edit area.

- Add explanatory display corresponding to reserved word as input
candidate.

- Changed to be able to select joint interpolation, linear interpolation,
direct movement by position jump at simulation.

[Parameter]

- Add CC-Link IE Field Basic.

[Monitor]

- Add auto-complete function when monitoring variables are input.

[Tool]

- Move the operation button of the oscillograph to the ribbon.

- Added function to change graph update time and number of display
points on oscillograph screen.

- Add function to take specified time log when a certain time has passed.

- Add function to jump from the oscillograph detailed data screen to the
maximum value and minimum value

- Add function to display maximum and minimum values in screen to
detailed screen of oscillograph.

- Add program / signal monitor screen to oscillograph.

[3D Monitor]

- Add bulk editing function of boxes.

- Add tube object to layout.

- Add display function of strings.

- Add function to attach objects to each axis of the robot.

- Add display function of work coordinate.

[Others]

- Add function to jump to corresponding page of user’s manual.

1.20W

2018/04

[General]

- Add CR800-Q series.

[Workspace]

- Added function that delete multiple projects.

- Added function that can use RT Toolbox 2 simulation and offline
parameters.

- Added setting to display 3D monitor always in front of option.

[Monitor]

- Added general purpose signal monitor and register monitor on program
monitor.

[Restore]

- Added function of restoring parameters offline.

[Tool]

- Function safety items added for acquisition of oscillograph data.

[Operation panel]

- Add function to switch base.

- Added function that display in docking window.

[3D Monitor]

- Added function that display user mechanism.

- Adde function that output layout object in PLY format.




Version Release Date Revision Contents

[OS]

Windows 10 loT Enterprise 2016 LTSB is supported.

[Communication setting]

- Added Ethernet (TCP/IP) to the communication path
of CR800-R/CR800-Q.

[Tool]

- Add preset request data to the oscillograph.

[Parameter]

- Added parameter setting function of backup data.

- Added initial setting function of force sensor.

- Added function not to teach posture in user defined area.

- Added sort function of parameter list.

- Added function that write offline parameters to robot controller at the
online mode.

[Program Editing]

- Added function that convert blank lines to comments.

1.30G 2018/08 - Added function that save program in form of no number.

[Setting Origin Data]

- Added detailed work procedure.

[3D Monitor]

- Added function that can set TCP (hand tip) at hand editing.

- Added function to write TCP (hand selection) to tool parameter from
hand property.

- Added function that plane can also be output when layout objects are
output in PLY format.

- Added function that move the robot by grasping the tool.

[Backup]

- Added function that display event history, error history, error record from
backup data.

[Project]

- Add pseudo input mode to project status item.

[Q&A]

- Added a description about the enable of Window7 Aero.

[Parameter]

1.32J o01g/12 |, Add EtherCAT.
[Monitor]

- Register monitor corresponded to EtherCAT.




PREFACE

Thank you for purchasing this MELFA Mitsubishi Electric industrial robot.

This document is the user's manual for the MELSOFT "RT ToolBox3", "RT ToolBox3 mini" and "RT ToolBox3
Pro".

This document will help you to maximize the functions of this software over a wide range of stages, from
initial robot startup to program writing, editing, and management.

In order to operate the robot safely, carefully read this document and the safety manual that comes with the
robot main unit before operating the robot. Also, store this manual carefully so that you can take it out and
read it whenever needed.

Tar versions for thi men
This document is for the "RT ToolBox3", "RT ToolBox3 mini" and "RT ToolBox3 Pro" Version 1.30G, and
supports the following robot controllers.
- CR800-R/ CR800-Q/CR750-Q/CRnQ-700 series controllers
- CR800-D/CR750-D/CRnD-700 series controllers
- CRn-500 series controllers
In this manual, these components may also be written as “CR800/750/700/500 series”.

Targetr rs for thi men

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

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

Notation method in this document
f|> This indicates an item for which incorrect handling could present imminent
. Dangel‘ danger of death or serious injury.

This indicates an item for which incorrect handling could present a danger of

&Warning death or serious injury.

f|§ . This indicates an item for which incorrect handling could present a danger of
: YCaution injury. It could also present a danger of just physical damage.

This document uses the following general terms and abbreviations
General Term/Abbreviation Contents

RCPU General term for Mitsubishi PLC CPU modules of R0O4CPU, RO4ENCPU,
R08CPU, ROBENCPU, R16CPU, R16ENCPU, R32CPU, R32ENCPU,
R120CPU, R120ENCPU, RO8PCPU, R16PCPU, R32PCPU, R120PCPU,
R08SFCPU, R16SFCPU, R32SFCPU and R120SFCPU.

Universal model QCPU General term for Mitsubishi PLC CPU modules of Q02U, Q03UD, Q03UDE,
QO04UDH, Q04UDEH, Q06UDH, Q06UDEH, Q13UDH, Q13UDEH, Q26UDH
and Q26UDEH.

Built-in Ethernet port QCPU | General term for Mitsubishi PLC CPU modules of Q03UDE, Q04UDEH,
QO06UDEH, Q13UDEH and Q26UDEH.

GXWorks 2/3 Abbreviation of SW1DNC-GXW2-E / SW1DND-GXWS3-E type of Mitsubishi
PLC programming software package.

The Microsoft® Windows® operating system is a registered trademark of the Microsoft Corp. of the United States in the United States
and other countries.

Adobe® and Acrobat® are registered trademarks of Adobe Systems Incorporated. AutoCAD is a registered trademark or trademark of
Autodesk Inc., its subsidiaries, and associated corporations in the United States and other countries.

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

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

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

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

Copyright(C)2018 MITSUBISHI ELECTRIC CORPORATION
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1. Usage

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

1.1. How to Use this Document

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

For reading the manual, Adobe Reader is required.
If Adobe Reader isn't installed, please download from the following Adobe Systems Incorporated URL (As of
December, 2018)

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

1.2. Checking the Product
1.2.1. Checking the package

Please check if all items shown below are included in the package.
- CD-ROM "RT ToolBox3"
- Setup Guide
- END-USER SOFTWARE LICENSE AGREEMENT
- License Certification
(Please make sure Product ID is printed on it.)
* Please contact the branch office or the agency if there is some shortage in the package.

1.2.2. Checking the CD-ROM contents

The CD-ROM has the following configuration.
/:

—E setup,exe
: The files for installation of this software

—[:l Doc **==-*- This manual (pdf)

—r\__| Utility ======" The folder for setup of the communication middleware "MelfaRXM.ocx"

_r\__| Sample *=--* The sample data (Layout, Hand model)

1.2.3. About the "MelfaRXM.ocx" communications middleware

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

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

For information on how to set up "MelfaRXM.ocx", refer to "26 MelfaRXM.ocx Communications Middleware
Setup”.

If using only the function of “RT ToolBox3”, you don't need to install this software.




1.3.

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

1.3.1. Computer system

Items to be prepared by the customer

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

1.3.2. Computer cable

Prepare the cable for connecting the controller and the computer. The cable required depends on the connection

specifications and controller used, as shown below.
For the RS-232 cable refer to the "Standard Specifications" for your robot.

Table 1-1 CR800-D/CR750-D/CRnD-700/CRn500 Series Communication Cables

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

CRND-700 | 5 5300BLO3M Mitsubishi Electric
series
RS.-232 For controller front panel CRA-500 :gkﬂ.ﬁé\égfl‘
) X ; . Mitsubishi Electric
series (for expansion serial
interface (option))
For expansion option box (CR1-EB3) RS-AT-RCBL Mitsubishi Electric
Table 1-2 CR800-R/CR800-Q/CR750-Q/CRnQ-700 Series Communication Cables
Cables confirmed by Mitsubishi Electric to operate
Method Description properly
Model name Manufacturer
ZUM-430 Loas Co., Ltd.
USB-M53 Elecom Co., Ltd.
USB USB A type to mini B type GT09-C20USB-5P g/létrvaiJ?éshl Electric System
MR-J3USBCBL3M Mitsubishi Electric
Ethernet 10BASE-T, 100BASE-TX
For connecting by personal computer -
PLC CPU . . .
RS-232 (when Personal computer connector is QC30R2 Mitsubishi Electric
D-sub, 9-pin)

- & Caution

~\
Normal operation not guaranteed with USB to RS-232 cable
Normal operation is not guaranteed when using the USB to RS-232 cable. When using the RS-232
as a communication port, use of a computer with a serial port is recommended.
\. J




1.4. Operating Environment

This explains the operating environment.

1.4.1. Connectable robot controllers

This software can connect to the robot controllers shown below

Table 1-3 Connectable Robot Controllers and Communications Types

Robot controller

Communications (*1)

Remark

CR800-D/CR750-D/
CRNnD-700 series

(The photo is the robot
controller for CR800-D.)

USB (*2)

Commercial items such as computers and
cables might be incompatible with our equipment
or the FA environment such as temperature and
the noise, etc.

When wusing, please confirm the operation
enough, because you might have to take
measures against noise such as EMI measure or
addition of ferrite core.

Ethernet (TCP/IP)

RS-232

Only CRnD-700 series

GOT communications

Communicate with CR800-D/CR750-D/
CRnD-700 series controller connected with the
GOT via Ethernet by USB / RS-232.

GOT 2000/1000 series and the Ethernet
communication unit (GT25-J71E71-100/
GT15-J1E71-100) are needed.

CR800-R/CR800-Q/
CR750-Q/CRnQ-700 series

(The photo is the robot
controller for CR800-R.)

The PLC RCPU, Ethernet interface module or
Built-in Ethernet port QCPU is required.

USB (*2)
Ethernet
CRnQ_R
communications (TCP/IP)
RS-232

Ethernet (TCP/IP)

Only can be used for CR800-R/CR800-Q

CRn-500 series

- e
e

™

—

V

Ethernet (TCP/IP)

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

RS-232

(*1) The computer must have the respective communication ports.
(*2) When using a USB connection, 1 computer can connect to only 1 robot controller.

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

models.
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1.4.2. Computer system

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

ltem Recommended environment
Mini/standard edition:
Intel® Core™2 Duo processor 2 GHz or faster recommended
Standard edition: When multiple simulators are started up
CPU Intel ® Core™i7 series or faster recommended,
VRAM 1 GB or more video card recommended
Pro edition:
Environment in which SolidWorks can run (64-bit OS only supported)
Mini/standard edition:
1 GB or more for a 32-bit OS and 2 GB or more for a 64-bit OS

Main memory recommended
Pro edition:
Environment in which SolidWorks can run
Hard disk Free space when RT ToolBox3 is installed: 5 GB or more
Virtual memory Free space when RT ToolBox3 is running: 512 MB or more
Display XGA (1024x768) or higher

SXGA (1280 x 1024) or higher recommended
*When the screen layout crashes, set the display to 100% before use

Optical device CD-ROM drive
Keyboard PC/AT compatible keyboard
Pointing device Must operate on Windows

- USB2.0

(Note: This cannot be used for connection with the CRn-500 series as

Communications there is no USB)
functions - LAN: 100Base-TX/10Base-T
Communications port | - RS-232 communication port that operates on Windows (Minimum

9600bps: 1 port)
Must have one of the above interfaces
Windows XP (32-bit version)
Windows Vista (32-bit version)
Windows 7 Starter (32-bit version)
Windows 7 Home Premium (32/64-bit version)
Windows 7 Professional(32/64-bit version)
Windows 7 Enterprise (32/64-bit version)
Windows 7 Ultimate (32/64-bit version)
Windows 8 (32/64-bit version) (*1)
OSs for which Windows 8 Pro (32/64-bit version) (*1)
operation is warranted | Windows 8 Enterprise (32/64-bit version) (*1)
Windows 8.1 (32/64-bit version) (*1)
Windows 8.1 Pro (32/64-bit version) (*1)
Windows 8.1 Enterprise (32/64-bit version) (*1)
Windows 10 Home (32/64-bit version) (*1)
Windows 10 Pro (32/64-bit version) (*1)
Windows 10 Education (32/64-bit version) (*1)
Windows 10 Enterprise (32/64-bit version) (*1)
Windows 10 loT Enterprise 2016 LTSB
*1: When you install this software, [ NET Framework 3.5 (includes .NET 2.0 and 3.0)] feature should be

turned on. Refer to Chapter 1.5.1.1 for the method of current status confirmation and enabling.
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1.5. Installation, Uninstallation

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

& Caution

Uninstall RT ToolBox3 before installing.

If "RT ToolBox3" has already been installed in the personal computer, it is necessary to uninstall
it before "RT ToolBox3" is installed.

1.5.1. Installation

- /N\ Caution
When installing, log in as a user with administrator rights.

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

— & Caution

Please input the product ID attached to RT ToolBox3 again when you install
the standard version of RT ToolBox3 in the personal computer in which “iQ
Works (MELSOFT Navigator)" is installed.

When RT ToolBox3 is installed in a personal computer in which “iQ Works (MELSOFT
Navigator)" is installed, the product ID for “iQ Works (MELSOFT Navigator)” is displayed on
"Input Product ID" screen. RT ToolBox3 is installed in the personal computer as mini version
when this software is installed with this Product ID. Please input the product ID attached to RT
ToolBox3 product again when you install a standard version of RT ToolBox3.

Install this software with the procedure below.

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

(2) Ifthe setup screen is not displayed when you insert this product into the computer's CD-ROM drive, display
the setup screen with the following method.

1) Display the [Run] dialog.
Table 1-4 Displaying the [Run] dialog

OS Start method
Windows 8 /8.1 /10 Keyboard
-
Windows XP /7 Select [Start] button -> [Run].
Windows Vista < In Windows Vista, when using the [Start] menu with the classic
display>

Select [Start] button -> [Run].
< In Windows Vista, when not using the [Start] menu with the
classic display >

Click [Start] button -> [All Programs] -> [Accessories], then select
[Run].
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2) Check the CD-ROM drive name, then input "drive name":\Setup.exe.
(If the CD-ROM drive is "D:” input "D:\Setup.exe".)

= Run @

=== Typethe name of a program, folder, document, or Internet
resource, and Windows will open it foryou,

Dpen: D Setup exe -

| 034 | | Cancel | | Browse...

Figure 1-1 Specify the File Name and Execute

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

[ Start l
(a) Set the CD-ROM in PC's CD-ROM drive. I () Input Product ID
Input ProductD (=
Pleass enter the product 1D of the product.
l Please input in single byte English characters.
(b) Open "Setup.exe" in CD-ROM.
(If it does not start automatically)
| (c) Starting installation Wizard
| (d) License Agreement
l [ <Back || Mewr | [ Concel
| (e) Input "Customer Information" !
l | (g) Choose Destination Location
| (h) Installation Wizard Complete
(i) Start the program, and confirm whether
the product was installed correctly
[ Finish |

* The Product ID is printed on the License Certificate
* After the installation is completed, the computer may need to be rebooted.
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— & Caution

About the confirmation and warning message displayed during
installation

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

Installation confirmation message for USB driver software (for Windows Vista)
. i

|- Windows Securiy’

Would you like to install this device software?

= Mame: Jungo LTD. Jungo
_&' Publisher: MITSUBISHI ELECTRIC CORPORATION

[7] Always trust software from "MITSUBISHI ELECTRIC [ nstan | [ Don'tinstaii |
CORPORATION",

':@_" You should only install driver software from publishers you trust, How can [ decide which device
soffware is safe to install?

When “Always trust software from MITSUBISHI ELECTRIC CORPORATION” is checked, the alert
message will not be displayed after next time. We have confirmed operation at our company. No
problem occurs after installation.

1.5.1.1. Installation on Windows 8 /8.1 /10

When you install this software on Windows 8 / 8.1 / 10, you will need to turn on the ".NET Framework Version 3.5
(includes .NET 2.0 and 3.0)” feature of the PC you want to install. If you install this software with this feature turned
off, the installation will stop and show the following dialog.

RT ToolBox3 - InstallShield Wizard “

'“-.I Cannot install RT ToolBox3 because Microsoft MET Framework Version
¥ 3.5

(includes \MET 2.0 and 3.0 is turned off,

Please download and turn on Microsoft MET Framewark Version 3.5
(includes .MET 2.0 and 3.0} from the Microsoft website.

Then re-install BT ToolBox3.

* It is necessary to download the files from Windows Update,

oK
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If the dialog is shown, install this software again after you turn on ".NET Framework Version 3.5 (includes .NET 2.0

and 3.0)” feature as follows.

(1) Be ready to connect the PC to the Internet.

(2) Select [Programs] — [Turn Windows features on or o

@ = 1 [ » Control Panel »

Adjust your computer's settings

System and Security
Review your computer's status
Save backup copies of your files with File History

from the Control Panel.

v Search Control Panel

View by: Category =

User Accounts and Family Safety

‘@ Change account type
'S' Set up Family Safety for any user

Find and fix problems o
Appearance and Personalization

Change the theme
Change desktop background
Adjust screen resolution

a Clock, Language, and Region

Network and Internet
View network status and tasks
Choose homegroup and sharing optiens

Hardware and Sound
View devices and printers
Add a device

Add a language
Change input methods
Change date, time, or number formats

Ease of Access
Let Windows suggest settings
Optimize visual display

Uninstall a program

+ 4 [ » Control Panel » Programs » v & Search Control Panel

Control Panel Home

Programs and Fe,
Uninstall a program

IS‘ETum Windows features on or off 3 View installed updates

System and Security

Run programs made for ow to install a program

Netwaork and Internet

Default Programs

Change default settings for media or devices
Set your default programs

Hardware and Sound ) . -
Make a file type always cpen in a specific program
Programs

User Accounts and Family
Safety

Appearance and
Personalization

Clock, Language, and Region

Ease of Access

(3) Check the [.NET Framework 3.5 (includes .NET 2.0 and 3.0)] check box on the Turn Windows features on or off
screen and click [OK].

Turn Windows features on or off

To turn a feature on, select its check box. To turn a feature off, clear its
check box, A filled box means that only part of the feature is turned en.

Y .MET Framework 3.5 (includes .MET 2.0 and 3.0}
[®7] [, .NET Framework 4.5 Advanced Services
|:|_j,, Active Directory Lightweight Directery Services
[l Hyper-v

_j,, Internet Explorer 10
[] | Internet Information Services
I:u,, Internet Information Services Hostable Web Core
[ | Media Features
[] 1! Microsoft Message Queue (MSMQ) Server
I:u,, Metwork Projection
Eu,. Print and Document Services
[T RAS Cannertinn Mananer &dminictratigekit (CMAK
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(4) Select [Download files from Windows Update] when the following screen is shown.

Windows needs files from Windows Update to finish installing some
features.

. & Download files from Windows Update

< Don't connect to Windows Update

Mo changes will be made to your PC,

(5) This process is complete when the following screen is shown.

Windows completed the requested changes.
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1.5.2. Uninstall
Uninstall by the following method.

- Windows XP
Execute [Start] — [Control Panel] [Program Add and Delete].

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

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

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

- Windows 7
Execute [Start] — [Program Functions] or [Uninstall Program],
select the application name, then execute the uninstallation.

-Windows 8/8.1/10
Press the [Windows] + [X] key, and select the [Program
Functions] from the displayed menu.

With [Program Functions], select the application name, then
execute the uninstallation.

[ Start uninstallation. ]

A 4

Programs".

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

A 4

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

A 4

[ Completion I

e —
@'\_/'“'h:i v Control Panel » Programs ¢ Programs and Features
Control Panel Home . .
Uninstall or change a program
View installed updates

“g Turn Windows features on or

it Organize »
Mame
5 Microsoft Vip table - 10.0....
miMicroseftvif RT TOOIBOX3  |e-we69023..
5 Microsoft Vit dle - 86 9.0.3...

FART ToolBox3
j__.%]Microsoft‘v’isual C++ 2012 Redistributable (x86) - 11.0..,
@Trend Micro OfficeScan Agent

) Virtual PC Integration Compenents

- | e'¢| | Search Programs and Feat

To uninstall a program, select it from the list and then click Uninstall, Change, or Repair.

Publisher
Microsoft Corporation
Microsoft Corporation

Microsoft Corporation

MITSUBISHI ELECTRIC CORPOR...

Microsoft Corporation
Trend Micro Inc.

Microsoft Corporation

Figure 1-2 Uninstalling Applications (Windows7)

Installed On
12/6/2016
12/6/2016
12/6/2016
12/6/2016
12/1/2015
12/1/2015
7/14/2015

=~ @
Size
15.0 MB
600 KB
596 KB
389 MB
17.3 MB

905 KB
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1.5.3. USB driver (CR800-D/CR750-D/CRnD-700 series robot controller) installation

Connecting the CR800-D/CR750-D/CRnD-700 series robot controller by USB requires installation of the robot USB
driver. Install by the following procedure.

1.5.3.1. When Using Windows XP

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

Harndware Update Wizard 1) When you connect the computer and
CR800-D/CR750-D/CRnD-700 series
S0y m‘i';?;“e 10 the Hardware Update robot controller with a USB cable, the

‘? screen on the left is displayed. Select
"Install the software automatically
(Recommended)", then click the [Next]
p button. Installation of the USB driver
Z\') If your hardware came with an installation CD

&2 or floppy disk, insert it now. StaI’tS

Thiz wizard helps vou install software for:

GRnD Robot controller

‘What da you want the wizard to da?

() Install the software automatically [Recommended)
() Install fram a list or specific location [Advanced)

Click Next to continue.

Harndware Update Wizard 2) When the screen on the left is

) displayed, the installation is complete.

S [ orory g tho Hardware Update Click the [Finish] button to end the
installation.

The wizard has finished instaling the software for:

CRnD Robot contraller

Click Finish ta clogze the wizard

!
(Completed)

1.5.3.2. When using Windows Vista

When you connect the CR800-D/CR750-D/CRnD-700 robot controller and the computer with a USB cable,
installation starts and completes automatically.

1.5.3.3. When using Windows 7/8/8.1/10

When you connect the CR800-D/CR750-D/CRnD-700 robot controller and the computer with a USB cable,
installation starts and completes automatically.
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y & Caution ~

When the communication becomes unstable

If you connect the computer and CR800-D/CR750-D/CRnD-700 series robot controller with a USB cable,
the communication may become unstable due to noise.
In this case, we recommend changing to LAN communication.

If you cannot communicate with the CR800-D series robot
controller with USB in Windows 7 (64-bit version)

Please perform Windows Update and update Windows to the latest state.
* When communicating with the robot controller of the CR800-D series with USB in Windows
7 (64-bit version), Application of "Security Update for Windows 7 for x64-based Systems
(KB3033929)" is mandatory.

G J
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1.5.4. CRnQ_R communication USB driver installation

Connecting the CR800-R/CR800-Q/CR750-Q/CRnQ-700 series robot controller by USB requires installation of the

robot USB driver. Install by the following procedure.

— & Caution

<When Windows XP is used>

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

If you have selected "Block-Never install unsigned driver software" after [Control Panel] -
[System] - [Hardware] - [Driver Signing], the USB driver may not be installed.
Choose "Ignore-Install the software anyway and don't ask for my approval" or "Warn-Prompt me
each time to choose an action" for [Driver Signing], and install the USB driver.

1.5.4.1. When using Windows XP

The following indicates the
Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard
‘Windows will search for curent and updated software by

looking on your computer, on the hardware ingtallation CD, or on
the Windows Update 'Web site [with your permission).

Read our privacy policy

Can‘windows connect to 'wWindows Update ta search for
software?

1 Yes, this time only

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

Click Next to continue.

Found New Hardware Wizard

Thizs wizard helps you ingtall software for:

MITSUBISHI Easyzocket Driver

Z'\.-) If your hardware came with an installation CD
2 or floppy disk, insert it now.

‘what da you want the wizard to da?

7 Install the software automatically [Recommended)

& linstall from a list or specific location [Advanced]

Click Next to continue.

procedure for installing the USB driver when using Windows XP (Professional).

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

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

2) The screen on the left appears.
Choose "Install from a list or specific
location [Advanced]" and click the
[Next] button.
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Hardware Update Wizard
Pleasze chooze your search and installation options. .

(%) Search for the best driver in these locations.

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

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

C:\MelzechE asySocket ISEDrivers w

() Don't search. | will choose the driver to install.

Choose this option to select the device driver from a list. ‘Windows does nat guarantee that
the driver vou chooze will be the best match for pour hardware.

[ < Back ” Mext > ][ Cancel ]

Hardware Installation

L } The software you are installing far this hardware:
L

MITSUBISHI Easysocket Driver

has not passed Windows Laga testing to verify its compatibility

with Windaws %P, [Tell me why this testing iz important. ]

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

tact the h vendor for soft: that has
passed Windows Logo tesling.

Continue Anyway ] [ STOP Installation

Hardware Update Wizard

Completing the Hardware Update
Wizard

The wizard has finished instaling the software for:

; MITSUBISHI Easysacket Driver

Click Finish ta clogze the wizard

!
(Completed)

1.5.4.2. When using Windows Vista

3) The screen on the left appears.

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

Check "Include this location in the
search" and set the
“C:\Melsec\EasySocket\USBDrivers”.
If volume MELSOFT products have
been installed, browse the installation
destination "EasySocket\USBDrivers"
of the first installed product.

After setting, click the [Next] button.

4) The screen on the left appears. Click

the [Continue Anyway] button to
continue the installation of the USB
driver.

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

5) The screen on the left appears to

indicate completion of installation.
Click the [Finish] button.

The following indicates the procedure for installing the USB driver when using Windows Vista (Business).
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Windows needs to install driver software for your Unknown
Device

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

2 Ask me again later

‘Windows will ask again the next time you plug in your device or log on.

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

Windows couldn't find driver software for your device

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

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

Browse for driver software on your computer

Search for driver software in this location:
C:\Melsec)EasySocket\USBDrivers|

[¥]Include subfolders

v Browse...

] I Windows Security - ﬂ:‘

L?/J Windows can’t verify the publisher of this driver software

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

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

|'_\__r'_w See details

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

Select "Locate and install driver
software (recommended)" and wait for
the search to end.

2) The screen on the left is displayed.
Select "Browse my computer for driver
software (advanced)".

3) The screen on the left is displayed.
Select
“C:\Melsec\EasySocket\USBDrivers”.
If volume MELSOFT products have
been installed, browse the installation
destination "EasySocket\USBDrivers"
of the first installed product.

After setting, click the [Next] button.

4) The screen on the left is displayed.
Select "Install this driver software
anyway".
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MITSUBISHI Easysocket Driver

The software for this device has been successfully installed

Windows has finished installing the driver software for this device:

!
(Completed)

1.5.4.3. When using Windows7/8/8.1/10
The following indicates the procedure for installing the USB driver when using Windows 7 /8 /8.1 /10

() [F+ conmoPanet »

Adjust your computer's settings

i5ystem and Security
eview your computer's status
Back up your computer

Find and fix problems

Network and Internet
View network status and tasks
Choose homegroup and sharing options

Hardware and Sound
View devices and printers
Add a device

Programs

Uninstall a program

~ [ #3 || [3earch Controt Panei

Wiew by:  Category v

User Accounts and Family Safety
) Add or remove user accounts
@ Set up parental controls for any user

Appearance and Personalization
Change the theme

Change desktop background

Adjust screen resolution

Clock, Language, and Region
IE Change keyboards or other input methods
#®I\ Ease of Access

y Let Windows suggest settings
Optimize visual display

5) The screen on the left appears,
indicating completion of installation.
Click the [Finish] button.

1) When "Control panel" is selected
from the start menu with the USB
cable connected, the following
screens are displayed.

The screen on the left is displayed.
Click the part circled in red in this
screen.
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% » Control Panel » System and Security »

o

Search Control Panel pel

2) The screen on the left is displayed.
Click the part circled in red in this

Control Panel Home

System and Security
Network and Internet
Hardware and Sound
Programs

User Accounts and Family
Safety

Appearance and
Personalization

Clock, Language, and Region
Ease of Access

Action Center

Review your computer's status and resolve issues
& Change User Account Control settings
Restore your computer to an earlier time

Windows Firewall
Check firewall status

LD
= View amount of RAM and processor speed

B Allow remote access | See the name of this computer

Windows Update

2
! Tum automatic updating on oroff | Check for updates

Power Options
Change battery settings

Troubleshoot common computer problems

Allow a program through Windows Firewsll

Check the Windows Experience Index

Require a password when the computer wakes

»

) Device Manager

m

View installed updates

Change what the power buttons do

Backup and Restore

Back up your computer | Restore files from backup

Windows Anytime Upgrade

Get more features with a new edition of Windows 7

Administrative Tools
Free up disk space | Defragment your hard drive
) Create and format hard disk partitions

Change when the computer sleeps

) View event logs

) Schedule tasks -

!

= Eon <=

GO

Control Panel Home

Remocte settings
& System protection
@ Advanced gystem cettings

Seg

Action Center
Windows Update

Performance Information and
Tools

|1® » Control Panel » System and Security b System

View basic information about your computer

Windows edition
Windows 7 Home Premium

Copyright © 2000 Micresoft Cerporatien. All ights
reserved.

Get more features with a new edition of Windows 7

System
Rating: Systern rating is not available
Processon Intel(R) Core(TM)2 Duc CPU
Instalied memery (RAM):  2.00 GE

System type:

Pen and Touch:

32-bit Operating System

Computer name, domain, and werkgreup settings
Computer name:
Full computer name:

Computer description:

= | ||| Search Cantrot Panet 2|

Neo Pen or Touch Input is available for this Display

E6850 @ 3.00GHz 297 GHz

B Change settings

—
I
l

screen.

3) The screen on the left is displayed.
Click the part circled in red in this
screen.
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=5 Dewvice Manager
Eile

&

Action

= = HE

Wiew Help

.= r3p-PC

- M Computer

g Disk drives

..M Display adapters

> L) DVD/CD-ROM drives

E’F,j Human Interface Devices
g IDE ATA/ATAPI controllers

- ﬁ IEEE 1384 Bus host controllers
-EF Jungo

= Keyboards

ﬂ Mice and other pointing devices
A Monitors

-EF Metwork adapters

sy Other devices
----- MELSEC
Pohe i Universal Serial Bus (USE) Controller
b L} Processars

-%| Sound, video and game controllers

> - Systern devices
- E Universal Serial Bus controllers

Wy i

Update Driver Software - Unknown Device

How do you want to search for driver software?

2 Search automatically for updated driver software

Windows will search your computer and the Internet for the latest driver software

for your device, unless you've disabled this feature in your device installation
settings.

2 Browse my computer for driver software
Locate and install driver software manually.

=

Cancel

4) The screen on the left is displayed.

Right-click on the “MELSEC”
displayed on this screen.

Select "Update Driver Software" in
the  menu displayed upon
right-clicking this item.

5) The screen on the left is displayed.

Click "Browse my computer for
driver software" on the bottom.
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e= 6) The screen on the left is displayed,
@ [l Update Driver Software - Unknown Device Set tO "C:\MelseC\EaSySOCket
\USBdrivers".
If multiple MELSOFT products have
been installed, browse the
installation destination
"EasySocket\USBDrivers" of the
7] e ] first installed product.

After setting, click the "Next" button.

Browse for driver software on your computer

2 Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

L Windows Security k= /) The screen on the left is displayed.

Click "install".
Would you like to install this device software?

Marne: Easysocket USE Drivers
o Publisher: MITSUBISHI ELECTRIC CORPORATION

] Always trust software from "MITSUBISHI ELECTRIC Install on't Install
CORPORATION".

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

@' 8) The screen on the left appears,
Update Driver Software - MITSUBISHI Easysocket Driver |nd|Cat|ng Complet|0n Of InSta”atlon'

S Click the [Finish] button.

Windows has successfully updated your driver software

Wifindowes has finished installing the driver software for this device:

MITSUBISHI Easysocket Driver

!
(Completed)
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1.5.5. CRnQ_R Communication USB driver for GOT transparent function / GOT
communication installation

Connecting the CR800-R/CR800-Q/CR750-Q/CRnQ-700 series robot controller by USB via the GOT transparent
mode (Bus, Direct coupled or Ethernet) and connecting the CR800-D/CR750-D/CRnD-700 series robot controller by
USB via GOT communication requires installation of the USB driver for the GOT transparent function. Install by the
following procedure.

1.5.5.1. When using Windows XP

The following indicates the procedure for installing

the USB driver when using Windows (Professional)

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard
‘Windows will search for curent and updated software by

the Windows pdate 'Web site [with your pemizsion].
Fiead our privacy policy

Canwindows connect to ‘Windows Update to search for
software?

7 Yes. this time only

@ s, now and every time | connect a device
Mo, not this lime

Click Next to continue.

loaking on your computer, on the hardware installation CD, ar on

Found MNew Hardware Wizard

Welcome to the Found New
Hardware Wizard
Thig wizard helps you install zoftware for.

MITSUBISHI GOT1000 USE Controller

Z:'j If your hardware came with an installation CD

42 or floppy disk_ insert it now_

‘wihat do pou want the wizard to do?

@nstall the software automaticaly [Recommended
(O Install from a list or specific location [Advanced)

Click Mext to continue

Hardware Installation

1 The software pou are installing for this hardware:
LY
MITSUBISHI GOT1000 LUSE Caontroller

haz not passed Windows Logo testing to verify its compatibility
with ‘windows XP. (Tel me why this testing is important.]

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

tact the h vendor for soft that has
passed Windows Logo testing.

[ Contirue dnywmay ] | STOP Installation |

!

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

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

3) The screen on the left appears. Click
the [Continue Anyway] button to
continue the installation of the USB
driver.

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

1-37

1-37



Found New Hardware Wizard 4) The screen on the left appears,
indicating completion of installation.
Click the [Finish] button to terminate
installation.

Completing the Found New
Hardware Wizard

The wizard has finished instaling the software far:

? MITSUBISHI GOT1000 USE Controller

Click Finish to cloze the wizard.

!
(Completed)

If the USB driver cannot be installed, click the following setting.
If you have selected "Block-Never install unsigned driver software" after [Control Panel] -> [System] ->
[Hardware] -> [Driver Signing], the USB driver may not be installed.
Choose "lgnore-Install the software anyway and don't ask for my approval” or "Warn-Prompt me each time to
choose an action" for [Driver Signing], and install the USB driver.

1.5.5.2. When using Windows Vista
When you connect the GOT and the computer by the USB cable, installation starts and completes automatically.

1.5.5.3. When using Windows7/8/8.1/10
When you connect the GOT and the computer by the USB cable, installation starts and completes automatically.
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1.6. When Starting at the Same Time as Another Product

When starting this software and another one of our products at the same time, follow the following precautions.

Correct communications and screen display are sometimes not possible.

Table 1-5 Precautions for Starting at the Same Time with another Product

Product name

Explanation

Precaution

RT ToolBox
computer support software

Older version of this
software

Cannot be used at the same time as
this software

RT ToolBox 2

Older version of this
software

Cannot be used at the same time as
this software

MELFA-Works

3D robot simulator

Cannot be used at the same time as
this software

MELFA-Vision

Network vision sensor
software

Start this software first.

E/EN series computer support
software for Windows

E/EN series software

Cannot be used at the same time as
this software

P/P-2

R-250R/R-300R series
software

Can be used at the same time as this
software

1.7. Upgrade of software

It is possible to download the latest version from the MITSUBISHI ELECTRIC FA site where information on
MITSUBISHI ELECTRIC Corporation FA equipment products is offered. (It is a Japanese-only site.)

http://www.mitsubishielectric.co.jp/fa/

It is necessary to register as FA members to download software.
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2. Changes from RT ToolBox2

In RT ToolBox3, the following content has been changed from RT ToolBox2.

2.1. Changes to Save Format in Workspaces and Compatibility

The save format for the layout settings for workspaces differ in RT ToolBox2 and RT ToolBox3.

When a workspace saved in RT ToolBox2 is opened in RT ToolBox3, the layout that was last opened in the 3D
monitor of the entire workspace, the robot layout, etc. are automatically converted to the saving format of RT
ToolBox 3, and a layout file is created. In addition, if you want to display the layout created by RT Toolbox 2, you
need to convert it to the saving format of RT ToolBox 3 using the layout conversion function.

Workspaces created in RT ToolBox3 can also be opened in RT ToolBox2. However, note that layouts set in RT
ToolBox3 cannot be displayed.

2.2. Operations Using the Ribbon

Instead of the tool bar and menus that were used in RT ToolBox2, in RT ToolBox3, a ribbon interface is made
available that allows the user to quickly find the required commands.
For an explanation on the ribbon, refer to "6 Ribbon".

2.3. Linking Between the Offline and Simulation Environments.

In RT ToolBox2, the environments for offline editing and simulator tasks were independent from each other. For this
reason, program transfer or parameter restore operation was needed to reflect new programs and parameters made
by offline editing in the simulator.

In RT ToolBox3, common data is used offline and on the simulator. For this reason, operations for reflecting new
programs and parameters made by offline editing in the simulator are no longer needed.

As aresult, in RT ToolBox3, programs and parameters can be edited without having to be aware of any differences
in the offline and simulator environments.

Simulator

Simulator execution using
Offline data offline data
*Program
* Parameters
* Spline
....and others

<

New settings made by editing on the
simulator are set to the offline data
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In addition, a backup / restore function for projects in the personal computer has been added, enabling the
environment within the robot controller (online) and the environment in the personal computer (offline / simulation) to
cooperate as described below.

(1) Build environment of robot controller in personal computer.
(2) Reflect the contents set in the personal computer to the robot controller.

S e e e | (1) Build environment of robot Inside personal
robot controller(Online) controller in personal computer computer environment
(Offline/Simulator)

AN
N

Controller

Backup
(@) Backup (d) Restore

N~

(2) Reflect the contents set in
the personal computer to the
robot controller

/\ Offline data
v *Program

*Parameters
Offline =2l
; ... Etc
Project

(b) Restore Backup (c) Backup

N~

Figure 2-1 Cooperation between robot controller environment and simulation

For each backup / restore method (a) - (d) above, please refer to the following chapters respectively.

Symbol Operation contents References
(a) Robot controller back up 17.1 Backup(Robot -> PC)
(b) Restore to robot controller 17.2 Restore (PC -> Robot)
(€) Offline project back up 17.6 Deleting Backup Data
(d) Restore to offline project 17.7 Open Backup program

2.4. Support of Program Language MELFA-BASIC VI

In RT ToolBox3, the program language "MELFA-BASIC VI" that has been added on CR800 series controllers is now
supported. For details, refer to "10 Robot Programming Language Setting".
2.5. Discontinuation of Robot Individual Display in 3D Monitor

In the RT ToolBox2 3D monitor, displays for individual robots by each project and all robots in workspaces were
displayed. However, in RT ToolBox3, to avoid confusion among users due to the two different available displays,
only all robots in workspaces are displayed.

2.6. Memory of screen display position and size

In RT ToolBox3, remembers the display position and size of each screen. Next time, the same screen is displayed
with the same position and size as the previous time.
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R A

Workspace Home Online Fil

RT ToolBox2 - Proaram 1T:RC1 2DVS.r (Onlinel  IMELFA-BASIC VI] SR EI

Remembers the display

Debug  Tool  3Dview

& cut %) undo ;3 3 Template | B Separate dfAdd  Robot | LRV-7FR- t d . f h N Delete Gran = comment  E Arrange All
By copy € Redo = Jump E=Collapse All | * Edit % Get Current / pOSI ion an Size Of eac W Delete All | |2 Partially | 2= Uncomment
B pacte it | EZexpand an | ¥ Detete IBpos. jump screen. ZE Remove All
Command Line Posi mark Transmission| Comment
e L3 [ oo o s ot
21 [ Factory Noi LineA - 3D Monitor A
g :ZT""'“" -] Program 1:RC1 30VS.r (Onling) [MELF.., = O X Light position Up
o } B =l =
- E4 Crine I 3 Tool PG_Toal = Display True =
&l remis i 4 Tool P_NTool Floor level 0.000
8 Operation Panel g s
Al Program 6 Dim PG_CLE(a) Size 5000
3 1 7 Dim PGRECG(A)
A o 3 O6_Jobf = “weiden? Color 1 I o; 192; 75
E EH . Z
% am 10 +800Haln Color 2 [ 152; 157; 0
4 ®BD 110 If WX00SW=1 Then GoSub %301Jok e —— 0
@ spine 120 If HXOOSW=2 Then GoSub ¥510GIb bl b
] Parameter 13 If MX00SW=3 Then GoSub *520Test
» ] Monitor 4 Mim En 3
> 5% Maintenance
-~ 28 Board 3]
b B ;adw Layout tree 1 x
b 4§ Tool [ agd | st [ ekt | mobot: [nRv-Rs 7] ¥ 3D Monitor
RCZ i [@ & RC1
| Offline [ . Table
I 1y Backup Mo ol ¥ Z|= B o wal
- g Tool D IPick 428,740 111,760 48,430 = L [Fam
| RC3 PO1Tmp 428,970 114550 333,430
| Offine POZPick 461,580 72.010 61,800
[+ 43 Backup POZTmp 459,590 73.980 352.800
- ;f;”"‘ PO3PUL 369,140 222,660 396,450
e P52ZTmp 315.430 -2.200 430,000
4 |JJI Backup 4 ] »
I 4§ Tool |xvz AitsX | Joint Alt+] | Work coordinate  Alt-+W |
Res =
output #xfscorct . ix|
Ready 1Rows  1Columns

Figure 2-2 Memory of screen display position and size

In RT ToolBox3, remembers the display position and size of each screen. Next time, the same screen is displayed
with the same position and size as the previous time.

& Caution

Please be careful, if initialized by this method, display position and size of all screens are
initialized.
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3. RT ToolBox3 Usage

This explains the usage of this software simply.

3.1. Starting RT ToolBox3

When you install this software, a shortcut is prepared on the desktop. Start RT ToolBox3 by double clicking this
short cut.

=

2E

RT ToolBox3

Figure 3-1 RT ToolBox3 Shortcut

From [Start] button -> [All Programs] -> [MELSOFT], select [RT ToolBox3] and start it.

Figure 3-2 RT ToolBox3 Initial Screen

When you start RT ToolBox3, "Communication Server 2" is started up as an icon.
This Communication Server 2 has functions for connecting with a robot controller or, during a simulation, a virtual
controller. Do not close Communication Server 2.

Figure 3-3 Communication Server 2
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3.2. Explanation of RT ToolBox3 Screens

The composition of the main RT ToolBox3 screen is as follows.

[ (1) Title bar ]

Ao | E i RT ToolBo43 - 30 Manitor

space Home Online 30 view View Help

[offline | OVRD: Ml servo on [@]servo oft | | Backwara fastat | 23D
Online ﬁ Up E)} Start Stap H Forward @ Error
0 : :
B simulator B Show/Hide OP. @ Down Reset @ End ’ Continue Ext lg Program

[ (8) Status bar ]

Figure 3-4 Explanation of Main Screen
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Maode Operation panel Step execution|L/O Simulator|  Maonitor
8 30 Monitor X, 1 rand editor : RCLHANDL X\, ] Program LRCLTEST. (Smulatio... X
2 [ Factory Line#1 - Onling D I
[#d 3D Monitor .
5 M (6) Screens (4) Property window
4 RC1 TEST DIOgCam B TOTTIITIENT T
1 offine terd Ik @ 3p Monitar Date 17/02/02 09:—
A Simulation —
[ RV-TFRR g Protect MNene
28 operation panel Accel 100,31 = Line 9
X Chdl Off ) Positi 2
[ (3) Project tree cnt 0 The screen currently active ion
Fine 0 . . Size 45
5 z . b is displayed on top. e =
B 1 _ . o
B tacT
) TEST
£ sIMPROG e 1 x
] sQ Direct 7 i
Spline B 4[@ [ RC1
i 5 P te H
El Mir:;? ' © [ §7 RCi_HAND1
% Maintenance I% : ?E:LCIJET_BDX
| @ Board
1+ Uy Backup - “[¥] «# Boxl
& F Tool | XYz AltX | Joint Alt4]
| RC2 —— i i
= S (5) Individual function tree ]
[+ 3y Backup
I § Tool
I+ Ef] MELFA-3D vision
1> [ 10 simulator
l Layout tree [EERER 8=
2016:12:06 18:44:58 :Syntax check Error 7 OUt Ut WindOW 23 :Find"Ovrd"
:Program :TEST(Command:7} :RC1 :Robot:7 Cnt0Fine0 :Syntax erl ( ) p FT(Command:2} :RC1 :Robot:Owvrd 100
2016:12:13 09:56:34 1 Tact time Calculztion(1) :Program :TEST(Command:3) :RC1 :Robot:10vrd 100
:Program :SIMPROG{Command:3) :RC1 :Robot:09:56:36 :DSTM pos. exceeds the I\m'rt(ZSI_v
S .
Ready 1Rows 1Columns Simulation mode CAF | NUM | SORL



(1) Title bar
Displays the name of the workspace currently being edited.

[ After the size is changed, you can close RT ToolBox3. ] [ Click to close RT ToolBox3. ]

[ Maximize/Minimize RT ToolBox3. ]

Operations assigned to each icon can be performed. —
(Save, Print, Change RT ToolBox3 Mode, and others) [ Minimize RT ToolBox3. ]

!

| RT ToolBox3 - Factory Line#1 (Offline)

]

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

[ Displays the name of the workspace currently being edited.

The connection statuses are online, offline, and simulation.

(2) Ribbon
Command groups available in RT ToolBox3 are displayed.
For details, refer to "6 Ribbon".

Workspace Online 30 view View Help

i
IE m do X |5 B . ]- ~ M

Q i

Print  Print  Print
Preview Setup
Print

9)
Document

Out
Document

= Online Simulator

Open Sa\re Close Delete an
'_-E."-.-J;'J

)( Delete
Project Mode

Workspace
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(3) Project tree
This displays a list of all the projects registered in the workspace and by functions.
From this tree, the program edit screen, monitor screen, etc. can be started.

Workspace qx
[ Factory Line#1 -

P8 3D Monitor

& Online
& RV-4FLQ
&5 Operation panel
1 ﬂ Program
B
B TacT
[ @ Spline
[ [E] Parameter
1 [ Meniter
] Robot movement
3 Slotrun state
E Program
&% Movement state
t_g':i' Error
[ Signal
I Operation
[ Servo
[+ 5% Maintznance
i~ B Board -

The project tree is a docking window. By dragging the title section with the mouse, you can dock the project tree
at the top, bottom, left, or right edge of the main screen. For details on the docking window,
refer to "7 Docking Window".

When the project tree is closed, it can be redisplayed by checking [Workspace] in the [View] tab -> [View] group
on the ribbon.

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

Workspace 1 x
i Factory Line#2
[#& 3D Monitor

Simulation I

The attributes are being displayed. ]

- [v]
[ 1o simulator

Project

Project name  RC1

Comment

Robot controller FR-D series CRB00
Robot name RV-7FR-D
Program languac MELFA-BASIC VI
Regional languac Language of the O!
IP address 192.168.0.20
Communication USB

Travel axis #1 Mot used

Travel axis #2 Mot used

The property window is a docking window. For details on the docking window, refer to "7 Docking Window"'.

When the property window is closed, it can be redisplayed by checking [Properties] in the [View] tab -> [View]
group on the ribbon.
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(5) 1

ndividual function tree
When a specific screen (e.g. 3D monitor) is displayed, this exclusive tree is displayed. When multiple trees are
displayed, the displayed tree can be switched by selecting the desired tab.

Layout tree ax

(P& 3D Monitor
& RCL
7 RC1_HAND1
[ RcC2
7 RC2_HAND_HOLD
/ ROBOT_BOX
/ TABLE
/ WORK_BOX

Layout tree RgERaE=s{dg==

The window of the individual function tree is a docking window. For details on the docking window, refer to "7
Docking Window™.

When the individual function tree is closed, it can be redisplayed by clicking the [Reset the window layout.]
button in the [View] tab -> [View] group on the ribbon.

3-47

3-47



(6) Screens
This displays the screens that can be started from the project tree, including the program edit screen and
monitor screen. The currently active screen is displayed on top.

B Program 1:RCI TEST.r (Online) [MELFA-BASIC V1]
[ est program

B Parametar list 1:RC1 (Simulation)

Current
X:| 370120 | o.000 | | 31t 0.000 | 0.000 || Handi:  oOPEN
| 0.000 0.000 || 12 0.030 | 0.000 || Hand2:  opEn
Z| 704380 | 0000 || 13 90,070 | 0.000 || Hand3:  oPEN
Ar .180.000 | 0.000 || 341 0.000 | 0.000 || Hand4:  OPEN
B: 0100 | 0.000 || 351 eoooo | 0.000 || Hands:  —
,,,,,,,,,,, € so.o00 0.000 || 36 0.000 0.000 || Hande:|  —
- | 0.000 | 0.000 ' 0.000 | 0.000 || Hand7:  —
' 0.000 0.000 i 0.000 | 0.000 || Hands:  —
Fi: 7 RAN | 0 LBF
1M 1538 114 538 [mm/sec]
o o of of Machine lock : OFF  TCPspeed:  0.000
KK KK
[ o o 0 0 Servo ON/OFF : on
"ot o ol o

To close a screen, click the [ﬂ] button in the upper-right corner of the screen.
You can also change the screen size with the button in the upper-right of the screen.

[ Minimize the screen. ] [ Close the screen. ]

[ Maximize/Minimize the screen. ]

(7) Output window
RT ToolBox3 event logs and search results, for example, are displayed in this window.
There are two types of output window, "Output" and "Search".

In the "Output" window, event logs such as the content of syntax check errors in program editing are output.

2018:12:06 18:44:58 :Syntax check Error
‘Program :TEST(Comrmand:7} :RC1 :Robot:7 Cnt 0 Fine 0 :Syntax error

In the "Search" window, search results in program editing, for example, are output.

2018:12:08 18:45:23 :Find"Cwrd"
:Program :TEST(Command:2) :RC1 :Robot:Owrd 100
:Program :TEST(Command:2) :RC1 :Robot :10wrd 100
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The exclusive context menu is displayed by right-clicking on the output window. The following operations can be
performed from this menu.

Menu item Description of operation
Copy The text string within the selected range can be copied.
The content displayed in the output window can be saved as
Save As a .txt format file.
Clear All This clears the content displayed in the output window.

The output window is a docking window. For details on the docking window, refer to "7 Docking Window"'.

When an output window is closed, the respective output window can be redisplayed by checking [Output] or
[Search] in the [View] tab -> [View] group on the ribbon.

(8) Status bar
Displays RT ToolBox3 status information.

RT ToolBox3 mode is displayed.
The online mode, offline mode or simulation mode is displayed.

|Rvaad\-I [ T7Rows 6 Columns] Simulation mode CAFP MNUM SCRL I
L 7y J AN J
Each of the Caps Lock,

Num Lock or Scroll Lock
state is displayed.

[ During program editing, displays the cursor position. ]

(9) Context menu display
The context menu can be displayed by clicking the mouse right button. This is a handy menu depending on
work contents and it improves work efficiency.
For example, [Copy], [Cut] and [Paste] operations can be executed when performing program editing.
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3.3. Changes in RT ToolBox3 Display Format

The display language and display style of RT ToolBox3 can be changed.

3.3.1. Changing the display language

The screen for changing the RT ToolBox3 display language can be changed by clicking the [Select Display
Language] button in the [View] tab -> [View Settings] group on the ribbon.

Switch Display Language &3

Display Language
|English(ﬁ§§) - |

P
Iﬂl It will be valid form nexr start.
R i

oK. [ Cancel ]

Figure 3-5 Display language switching

When the display language has been changed, the display will be in the newly set language when RT ToolBox3 is
next started up.

A list of languages that can be selected as follows.
Languages

English(J<3E)

Japanese(H A&zGE)

Chinese Simplified(f&jfA 1 32)

Chinese traditional (B 1 37)

Version 1.01B or later, when non-Japan has been selected, regardless of the "LNG" parameter setting, the controller
turns on the language of communication in English. Sets the Japan and switch to Japan.
This function can be used with Version 1.01B or later of the CR800/750/700 series controller.

3.3.2. Changing the display style

The screen for changing the RT ToolBox3 display style can be changed by clicking the [Select Display Language]
button in the [View] tab -> [View Settings] group on the ribbon.

Switch Display Style x

Display Style
|Standard Style - |

.
IOI It will be valid form nexr start.
. i

oK [ Cancel ]

Figure 3-6 Display Style Switching

When the display style has been changed, the display will be in the newly set style when RT ToolBox3 is next started
up.
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3.4. Help Display

Explanations and information about RT ToolBox3 operation can be displayed in the Help display.

3.4.1. Displaying language help

Help for each individual program language can be displayed by selecting from the [Help] tab -> [Language Help]

drop-down menu on the ribbon.

For details on program languages, refer to "10 Robot Programming Language Setting".

3.4.2. Displaying the instruction manual

The instruction manuals for the robot controller and RT ToolBox3 can be displayed by selecting from the [Help] tab
-> [Instruction Manual] drop-down menu on the ribbon.

Also, when the screen or tab is open, clicking the [EH] button (display and jump to the manual page of this screen) on
the title bar will display the items of the manual for the currently selected screen.

=
5

il I L

Waorkspace

Home

3 Factory Line#1

Online

=n|=

3D view

RT ToolBox3 - Para

Parameter View Help

With the screen displayed,
click the =l button.

|4 3D Monitor )ﬂ __| Parameter List 1:RC1 (Simulation) !E‘

name of the parameter.

13.1.1. Starting

3 Factory Lines 1
& 30 Monitor

[~ | =xc1

[ Parameter
_| Parameter List
[ Movement Parameter

] Communication Param:
) PLC Cocperaton Para
[ Safety parameter
1 Monitor
U mantenance

Parameter

2 it /T Program %20l %2086 MELSCFT/RTX20ToclBaxd/LanglenMa 2 - O {22 RT3Manual pdf

13.1. Editing from parameter list

This is used in a state with the robot controller connected.
Double-click [Parameter list] under the [Parameter] item to be edited from the project tree.

P — e ———

‘You can reference and rewrite individual items of parameter information set in a robot controller by specifying the

| Robot1 211 RV-TRRR ‘ ‘ -
| arbute =

| ACCMODE Infal value of acceleration/deceleration mode(0:Faed value,1:0ptimum ... Robot
AIRERR1 Robotl ar pressure emor INPUT,Dunng robotl arr pressure em. OUTPUT  Common
AIRERRZ Robot2 ar pressure emor INPUT,During robot2 ar pressure err. OUTPUT Common
AIRERR3 Robot3 ar pressure emor INPUT,Durng robot3 ar pressure e, QUTPUT  Commen
AIRERR4 Robotd ar pressure error INPUT,During robot4 air pressure err. OUTPUT  Common
AIRERRS RobotS ar pressure eror INPUT,Dunng robotS air pressure err. QUTPUT  Common
ALIGNTYP Algn type select{0:Normal, 1:Cyindrical) Robot
ALWENA Enable X-command,SERVO command and RESET command in ALWAYS ...  Common
ARCH1S Shape of ARCH1 Robat

| ARCHIT Type of nterpolation for ARCH1 Robot

Flgure 3-7 Display Manual from Title Bar
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r /\ Caution

The [.!:il] button (display and jump to the manual page of this screen) on the title bar does not
become effective on screens where tabs are not displayed.

Depending on the software installation status of the personal computer, items related to the
manual may not be displayed. The relationship between the software installation status of the
personal computer and the display status of the manual is as follows.

Table 3-1 Display status when displaying the manual from the [}il] button

software installation status

Display state of manual

Internet Explorer and Adobe Reader are installed.

The corresponding item is displayed.

AcroRd32.exe is associated with the PDF file.

The top of the page containing the
corresponding item is displayed.

Acrobat.exe is associated with the PDF file.

The top of the page containing the

corresponding item is displayed.
The first page of the manual is
displayed.

PDF files other than AcroRd32.exe and
Acrobat.exe are associated.

. J

3.4.3. Connecting to the Mitsubishi Electric FA site

You can connect to the Mitsubishi Electric FA site by clicking the [Help] tab -> [Connect to FA Site] button on the
ribbon. To be able to connect to the Mitsubishi Electric FA site, your personal computer environment must be able to
support an Internet connection.

3.4.4. Displaying version information

The screen for checking the version and product ID of RT ToolBox3 is displayed by clicking the [Help] tab -> [About]

button on the ribbon.

Robot Total Engineering Support Software

RT ToolBox3 Version 1.00A
COPYRIGHT(C) 2017 MITSUBISHI ELECTRIC CORPORATION
ALL RIGHTS RESERVED

This product is licensed to:
TARO MITSUBISHI

MITSUBISHI ELECTRIC CORPORATION

000-000000000

VRC Version
CR500 : KSm
CR700 : Rév, Sév
CRB00 : X0G

This computer program is protected by copyright law and
international treaties. Unauthorized reproduction or distribut
ion of this program, or any portion of it, may result in sever
e civil and criminal penalties, and will be prosecuted to maxi
mum extent possible under the law.

Figure 3-8 Checking Version Information
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3.5. Communication Server 2

When you start RT ToolBox3, "Communication Server 2" is started up as an icon.
This Communication Server 2 has functions for connecting with a robot controller or, during a simulation, a virtual
controller.

Figure 3-9 Communications Server 2 as Icon

~ /N Caution .
Do not close Communication Server 2 manually.

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

when RT ToolBox3 is closed.

Turn Communication Server 2 into an icon.
L Turn Communication Server 2 into an icon with the E button. )
When you return Communication Server 2 from an icon to its original size, you can check the status of the
connection with the robot.

[ (1) Title bar W (1/1) - Communication Server?2
[ (2) Line State Line State : |F|0|30t[TEF'x'IF']E0nnecting
Cammunication
(3) Communication State: (5) Robot
State otk [1: Information
(4) Robot Fobat Infarmaticn
controller

Figure 3-10 Communication Server2

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

number of projects switched online.

(2) Line State
The connection status of the communication line with the robot is displayed. The status color indicates the
status of the robot controller that is currently being selected.

Table 3-2 Line State

Status Content Color
Light blue
Connecting Indicates that the connection with the robot has been established. or
Blue

Indicates that a communication to verify connection is being made in the
case of RS-232 connection.

Indicates the wait status for communication port connection in the case of
TCP/IP and USB connection.

Displayed when the data reception enable signal cannot be detected
because a cable has been disconnected or the robot has not been started
in the case of RS-232 connection.

Displayed when the communication port cannot be opened in the case of Red
TCP/IP and USB connection.

In the case of USB connection, if the USB driver has not been installed, it
is also displayed in red.

Connection wait Green

Connection
error
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Status Content Color
Displayed when the communication port cannot be opened in the case of
RS-232 connection. This is not displayed in the case of TCP/IP Red
connection
Waiting Indicates the idling status displayed at the start of remote maintenance. Yellow

Communication
Setting error

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

(4) Robot
This changes the robot controller for which the "Line status" and "Communication status" are displayed.
This is only displayed for robot controllers that are online or have been switched to simulation status.

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

Mo | RC Mame | Robot Contoraller | R obot
1 CRAG-7um RW-B50
4 ¥

Figure 3-11 Connected Robot Information

~ /N Caution \

Points to note when using the USB connection in CRnQ R
Communication

After connection success using a USB connection in CRnQ_R communication, when
communication is disconnected due to external factors such as the following, the line state may
remain "connected". In such a case, please return offline once and remove the factors then
return online again.

When the power of the robot controller is turned off

When the communication cable is disconnected
\ J

This software can communicate with robot controller by higher reliability communication. In this case, line state color
(connecting) of communication server 2 is “Blue”.

Table 3-3 Combination of higher reliability communication

Robot controller software version
CR800-D/R/Q CR750-D/CRnD-700 CR750-Q/CRnQ-700 CRn-500
All versions Ver.P8 Ver.P?a Ver.N8 Ver.N.7 All versions
or later or earlier or later or earlier
Combination with
this software © © © © © ©

o : Conventional communication (line state color (connecting): light blue)
© : Higher reliability communication (line state color (connecting) : blue)
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& Caution

Cautions on higher reliability communication by TCP/IP
When connected higher reliability TCP/IP communication, connect only one line per port number.
If two or more lines are connected to the same port number, a communication error may occur.

3.6. Closing RT ToolBox3

To exit RT ToolBox3, click the [Workspace] tab -> [Exit] menu on the ribbon. You can also close with the [E] button in
the upper-right of the screen.
When you close RT ToolBox3, Communication Server 2 also closes automatically.
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4. Notes of when RT ToolBox3 is used with iQ Works
(MELSOFT Navigator)

There are some limitations when robot controller's workspace is made by using iQ Works (MELSOFT Navigator)
or RT ToolBox3 is started from iQ Works (MELSOFT Navigator). Please refer to the following notes when you use iQ
Works (MELSOFT Navigator).

4.1. Notes of when RT ToolBox3 is installed

Notes 1-1: Please input product ID attached to the product again when you install a
standard version of RT ToolBox3 in the personal computer in which “iQ Works
(MELSOFT Navigator” is installed.

When RT ToolBox3 is installed in the personal computer in which “iQ Works (MELSOFT Navigator)" is
installed, product ID for “iQ Works (MELSOFT Navigator)” is displayed on "Input Product ID" screen. RT
ToolBox3 is installed in the personal computer as mini version when this software is installed with this Product
ID. Please input product ID attached to RT ToolBox3 product again when you install a standard version of RT
ToolBox3.

4.2. Notes concerning workspace operation
Notes 2-1: The workspace name and the workspace title cannot be changed.

When RT ToolBox3 is started from iQ Works (MELSOFT Navigator), the workspace name and the
workspace title cannot be changed. "Edit workspace" in the dropdown menu of the workspace name is
displayed in the gray and cannot be selected. (Refer to “Figure 4-1 Menu of [Workspace] and
Dropdown-menu of the Workspace”)

Notes 2-2: Please close RT ToolBox3 once when you edit another workspace.

Another workspace cannot be opened after closing the editing workspace when RT ToolBox3 is started
from iQ Works (MELSOFT Navigator). [New] of the [Workspace] menu and [Open] are displayed in the gray,
and cannot be selected. (Refer to “Figure 4-1 Menu of [Workspace] and Dropdown-menu of the
Workspace”) When you edit another workspace, please exit RT ToolBox3 once and start RT ToolBox3
specifying another workspace from iQ Works (MELSOFT Navigator).

Notes 2-3: It is not possible to save as another name when the workspace is edited.

The editing workspace cannot be saved as another name when RT ToolBox3 is started from iQ Works
(MELSOFT Navigator). [Save As] in [Workspace] menu is displayed in the gray and cannot be selected.
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[
Ime oject
Update workspace
Edit workspace
d Oniine Project Backup

Close 3D Monitor

RC1

x Delete RC2

RC3

v v w w

1/O Simulator

the Workspace
(Online)

O
E] Dropdown-menu of
%& Option

fom
"_.':.IH Print

v

7 Exit

Menu of [Workspace]
Figure 4-1 Menu of [Workspace] and Dropdown-menu of the Workspace
4.3. Notes concerning Project operation
Notes 3-1: [Itis not possible to delete, or and import a project.
When RT ToolBox3 is started from iQ Works (MELSOFT Navigator), it is not possible to add a new project,
import a project, or delete an existing project. [Add project] and [Import project] (in the dropdown menu by

selecting a workspace name) and [Delete project] (in the dropdown menu by selecting a project name) are
display in the gray and cannot be selected.

{j Add project
Impart project elete Project
Update workspace Update Project
Edit workspace Offline »
JE‘ Oniine Project Backup Badkup ’
\ Close 3D Monitor Tool :
RC1 » .
% oeit Dropdown-menu of Project
elete RC2 »
RC3 »
B 1/O Simulator »
B Dropdown-menu of the
'iﬁ i Works_pace
(Online)
1] rint ,
=
7 Exit

Menu of [Workspace]

Figure 4-2 Menu of [Workspace] and Dropdown-menu of the Workspace

Notes 3-2: It is not possible to change a project name.

When RT ToolBox3 is started from iQ Works (MELSOFT Navigator), it is not possible to change the project

in the editing workspace. "Project name" in "Edit project” screen is displayed in the gray, and cannot be
selected.
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T Edit Project # 1

Edtt pro]ec{ Step. 1.0ut line
- Enter the project name and comments.
Delete Project
: Step |
Update Project e ectlime
2.Robot Model [rcs |
3.Communication =
Qfﬂ|ne 3 4.language
5.Travel axis
6,Robot Additional Axis
Badkup 4 77 *Robot Model : RV-7FRD
» 8.Weight and Size *Program Language :  MELFA-BASIC VI
TDO' *Localization: Language of the 05
*1IP Address : 10.97.45.129
* Communication : GOT
*Travel Axis
Not used
Not used
(Click the [finish] button to enable the current settings.
- AT s :
[| MNext> Finish Cancel

Figure 4-3 Edit project

4.4. Notes to edit the workspace created by iQ Works(MELSOFT Navigator)

Notes 4-1: Do not change the composition of the workspace created by iQ Works
(MELSOFT Navigator).

The composition (changing a workspace name, changing a title, adding a project, deleting a project or
changing a project name) of the workspace made with iQ Works (MELSOFT Navigator) cannot be changed
with RT ToolBox3 started from iQ Works (MELSOFT Navigator). These information can be edited with RT
ToolBox3 started directly by the start menu etc. However, it becomes impossible to take the correspondence
in iQ Works (MELSOFT Navigator) when these information is changed. Please do not change the
composition (changing a workspace name, changing a title, adding a project, deleting a project or changing a
project name) of workspace when editing them with RT ToolBox3 started directly.

Prohibited matter in RT ToolBox3 started directly

Workspace - Change the workspace name.
- Change the title.
Project - Add a project

Import a project
Delete a project
- Change the project name

The workspace name made with iQ Works (MELSOFT Navigator) is set as follows. Please note the
handling of this workspace.

Workspace name RT Workspace This is fixation.
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5. Basic Functions

The basic functions of this software are shown below.

Table 5-1 RT ToolBox3 Basic Functions

Function Explanation
Offline Targets files on the computer.
Robot model Displays the model of the robot used.
Program Displays the names of the robot programs written on the computer.
SQ Direct Displays the SQ Direct files written on the computer.
Spline Displays the numbers of the spline files written on the computer.
Parameter It is possible to set the parameters offline and save them to the files.
The saved files can be sent to the robot controllers.
Online These are used with the robot controller connected.
Robot model Displays the model of the robot connected to the robot controller.
Program Displays the names of the programs stored on the robot controller.
SQ Direct It is possible to edit SQ Direct variables in the robot controllers.
Spline Displays the numbers of the spline files stored on the robot controller.
Parameters It is possible to set the parameters and save them to the file without
connecting the robot controller.
The saved parameter file can be forwarded to the robot controller.
Parameter list The parameters can be set individually.
Parameter The parameters can be set individually per robot function.
settings by The functions are as follows.
function - Operating range - Operation parameters
- Jog = Program parameters
- Hand - User error
- Weight and size - RS-232 setting
- Tool - Ethernet setting
- Slot table = CC-Link setting
- Output signal reset pattern - CC-Link IE Field setting
- Dedicated input/output signal - CC-Link IE Field Basic setting
allocation - PROFIBUS setting
- RS-232 settings - PROFINET setting
- User-defined area - DeviceNet setting
+ Free plane limit -+ Ethernet IP setting
- Evacuation point - EtherCAT setting
- Robot language * 10 unit
- Added axes - Work coordinate
- Collision detection - Force control
- Heater operation - Collision avoidance
- Safety
Monitors
Operation You can reference the slot status, program, monitor, operation status,
monitor history of operation events, and current errors.
Signal monitor You can check the statuses of signals input to the robot and signals output
from the robot.
Work monitor You can check the robot work time and production information for each
robot program.
Servo monitor Monitors servo system information.
Maintenance
Home position This sets the robot home position.
data
Initialization This sets the robot controller's internal time, deletes all the programs in the
controller, initializes the remaining battery time, and sets the serial number
for the connected robot.
Maintenance Forecasts the time for maintenance.
forecast
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Function Explanation
Position repair Supports recovery from home position deviation
Password Setup | Registers, changes, or deletes the password to limit controller access

rights.

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

Tool

Oscillograph The various robot controller data are displayed in a graph.

DXF File Import Imports DXF files for conversion into robot program / spline files.

User definition screen It is possible to edit the user definition screen which can be operated by
the high-functionality T/B.

File Manager You can copy, delete and rename the files in the robot controller.

2D Vision Calibration Run the 2D vision calibration.

Force sensor | This Function calculates the weight and center of gravity position of robot

calibration hand attached to the force sensor to be used for the gravity offset cancel in
Force sensor.

Force control log This function can display force control log data graph in the PC and robot

viewer controllers.

Tool automatic | The tool length is calculated automatically and the value of a tool

calculation parameter is set up.

Simulation This can be used in connection with a virtual robot.

*This can only be used in the standard edition.

Same functions as The same functions can be used with a virtual robot controller as with an

online online one.

Tact time calculation The tact time for the robot program with the specified contents can be
calculated in the simulation.

MELFA-Works You can be used the function of MELFA-Works (as 3D robot simulator).
*This can only be used with the Pro edition.

Backup, restore

You can back up the information in the robot controller and restore
backed-up information to the controller.

MELFA 3D-Vision

You can do a setup of MELFA-3D Vision.

I/O Simulator

Simulates the signal communication between robots.

Document out

You can output the each information in robot controller and offline setting
to the HTML document.

Robot firmware update

You can update the firmware of the robot controller.
Since this function is a function for maintenance, not open to the public.
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6. Ribbon

The ribbon is displayed at the top of the RT ToolBox3 screen.
The various operations of RT ToolBox3 can be performed by selecting the commands provided on the ribbon.

Online 3D view View Help

Woaorkspace

m ' Ei x Cdadd | 1:RCH

Save Close Delete

Workspace

o
el 2

Flimport | /7 Edit
‘ Offline Online Simulator

)< Delete
Project Mode

Print
Setup

Print Document

Figure 6-1 RT ToolBox3 Ribbon

6.1. Selecting the Tab

The ribbon is divided into tabs which each correspond to a specific command. Clicking the desired tab displays a list

of commands registered to that tab.
The following tabs are provided on the ribbon.

Table 6-1 Operations Available on Each Tab on the Ribbon

Tab Name

Description

Workspace

This differs from other tabs in that a drop-down menu appears when it is clicked.
Various operations can be performed by selecting the desired item from the drop-down
menu.

Home

Editing operations can be performed on workspaces and projects and the RT ToolBox3
mode can be changed.

When a screen that supports printing functions is active, the print command can be
used.

Online

The RT ToolBox3 mode can be changed, and operation commands in the online and
simulator modes are available.

View

RT ToolBox3 view related settings can be performed.

Settings for displaying docking windows such as the project tree and window layout
commands for the currently displayed screen are available.

Select this tab also when changing the RT ToolBox3 display language.

3D View

Commands for performing settings and operations relating to 3D monitor functions are
available.
For an explanation of 3D monitor functions, refer to "21 3D Monitor".

File

This is used for file reading, saving and performing other operations in program editing
and in the spline editing functions.
This tab is displayed only when the screen for a related function is active.

Edit

Operation commands for editing file contents are available in program editing and in the
spline editing functions.
This tab is displayed only when the screen for a related function is active.

Tool

Commands for displaying simple tool screens used in program editing and in the spline
editing functions are available.
This tab is displayed only when the screen for a related function is active.

Parameter

This tab is displayed only when the parameter list screen given in "13.1 Editing from
parameter list" is active.

Commands for searching the text strings of parameter names in the parameter list
screen are available.

Monitor

This tab is displayed only when the one of the monitor screens given in "14 Status
Monitoring" is active.
Commands for selecting monitoring "Start/Stop" are available.

Oscillograph

This tab is displayed only when the oscillograph screen given in “18.1 Oscillograph” is
active.
Commands for operations such as recording and data playback are available.

MELFA-Works

Only when the screen related to the MELFA-Works is in the active state, this tab is
displayed.
In this tab, there are the commands for using each function for the MELFA-Works are
prepared.
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Help Commands for displaying language help for robot programs and the RT ToolBox3
Instruction Manual are available.

6-62 6-62




6.2. Tool Tip Display of Ribbon Commands

An explanation for a command is displayed by moving the cursor over the command on the ribbon.

Lsﬂ‘[

|
Offline Online Simulator Page Pr
Zetup | pre

Made

Change to Online

The operation mode is
changed to Online,

Figure 6-2 Tool Tip Display of Ribbon Commands

6.3. Minimizing the Ribbon

Minimizing refers to collapsing the command display area of the ribbon so that only the tab name is displayed. By
minimizing the ribbon, the area for displaying the editing screen, for example, can be increased.
Even with the ribbon minimized, ribbon commands can be operated by clicking the tab.

R I -

Workspace Home Show Below the Ribbon

. v | Minimize the Ribban

2 [0§ Factory Line£1
[E& 3D Monitor
] RC1

Figure 6-3 Ribbon in Minimized State

The ribbon can be minimized by either of the following operations:
-Select and check "Minimize the Ribbon" from the menu that is displayed by clicking ¥ at the ribbon top.
-Double-click one of the tabs.

To return a minimized ribbon to its original size, perform either of the following operations:
-Select and uncheck "Minimize the Ribbon" from the menu that is displayed by clicking ¥ at the ribbon top.
*Double-click one of the tabs.
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7. Docking Window

Some of the windows displayed in RT ToolBox3 can be turned into a docking window and their display position can
be customized as desired. The docking window can be placed at any position to the left, right, top or bottom of the
main screen.

In the RT ToolBox3 default state, each of the docking windows is placed at any of the left, right, top or bottom
positions.

7.1. Moving and Placing Docking Windows

A docking window becomes separated from the main screen by dragging the title area of the docking window.
Docking windows in a separated state can be moved as desired inside and outside RT ToolBox3.
Docking windows can also be used as they are in a separated state.

Figure 7-1 Docking Window in Separated State

While a separated docking window is being dragged and moved, marks with left, right, top or bottom arrows are
displayed in the main screen.

Figure 7-2 State During Movement of a Docking Window
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The docking window is docked to the position indicated by the arrow by dropping the window over one of the marks.

[ofne moce | A

Figure 7-3 When a Docking Window Is Docked to the Bottom of the Main Screen
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7.2. Aligning Side-by-side and Overlaying Docking Windows

When a window is moved to a position where another window is already docked, the left, right, top or bottom arrow
marks appear on the already docked window.

Workspace a
2 [ Factory Linez1
¥ 3D Monitor
RC1
Offline
[ Uy Badwp
i % Tool

Ready Offline mode

x

[

4

Figure 7-4 When a Window Is Moved Over a Docked Window

The docking window can be docked with it aligned side-by-side with the left, right, top or bottom of the docked
window by dropping the window over one of the marks in this state.

Properties IS8 Workspace 1 x
Project - [ Factory Line#1 -
. P3| 3D Monitor
Project name RC1 L] =
- RC1
Offline
%5 Backup
5 Tool
RC2
Ready Offline mode CAP | NUM | SCRL

Figure 7-5 When a Window Is Aligned With the Left Side of the Docked Window

Also, the window can be placed overlaying a docked window when it is dropped on top of the [:3 mark.
When multiple windows are displayed overlaying each other, the currently displayed window contents can be

switched by changing the selected tab. The currently selected window can be detached and moved by clicking and
dragging the title area of the window.

o x
1 F.
3D Monitor =
RC1
Offline
1%y Backup

4

I |

=F Workspace [EElEG ==

Figure 7-6 When Docking Windows Are Overlaid
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7.3. Minimizing Docking Windows

A docking window can be collapsed (minimized) by clicking the pin ﬂ displayed at the top right of the respective
docking window. By minimizing a docking window, the area for displaying the editing screen, for example, can be

increased.

When a docking window is minimized, only the window name is displayed at the docking position. Window contents
can be temporarily displayed by moving the mouse cursor to the position of the window name in this state. A

minimized docking window is displayed by a side-facing pin

Not minimized Minimize Minimized
1 workspace =K

4 [ Factory Line#1 e = [ Factory Line#1 . -
7 i | Auto Hide 3 T Auto Hide
& 3D Monitor 2 = [#@ 3D Monitor

1 RC1 = E RC1

Offline ) F Offline

[ Gy Backup 4y Badwp

[ 3 Tool 5 Tool

RC2 RC2

Offline Offline

[ Gy Backup 4y Badwp

[ & Tool 5 Tool
- EH] MELFA-3D vision BIf] MELFA-3D vision
[ [ 1/O Simulator (0] 1O Simulator

Figure 7-7 Minimizing Docking Windows

To return a minimized docking window to its original size, click the side-facing pinE.

7.4. Resetting a Docking Window to Its Default Layout

A docking window can be reset to its default layout by clicking the [Reset the window layout.] button in the [View] tab
-> [View] group on the ribbon.

Workspace Home Online 3D view

E| Workspace El Property %g:i-:id—:

|] Search |Z| StatusBar 5 Horizantal

[7] output £ Reset [ vertical
View Window

Reset the window layout.

2 [ Factory
@ 0 Initializes the window
RC1| layout.

Figure 7-8 Resetting the Layout of a Docking Window
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7.5. Screen Layout Mode of the Docking Window

In the [Screen Layout Mode] on [Option] on the [General] screen, you can set whether to keep the layout of the
docking window for each workspace or always open it in the same layout.

Since the initial value is "Workspace", you need to select "Account" to always open in the same layout.

Option screen is displayed by clicking the [Option] button in the [Workspace] drop-down menu on the ribbon

Workspace Home
¥ General B Project Editing
Operation Panel CEILR D T T | = A ——
3D Monitor 'E Screen Layout 1
Program Editin I & Workspac
. . | Screen Layout Mode e chc;mt ® :
Reset Default Values OK Cancel

Figure 7-9 Setting of Screen Layout Mode
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8. Workspaces and Projects

This describes workspaces and projects.

8.1. Workspaces and Projects

This software has workspaces and projects.
The information for one controller is managed as one project. A workspace can manage up to 32 projects. If Ethernet
is used for communication, you can simultaneously reference information on multiple projects (robot controllers)

registered in the workspace.

When using multiple robot controllers, it is convenient to manage with separate workspaces for each manufacturing

line and installation location.

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

— RT Tool

Box3

— Workspace

You can reference

Project

1

Project
2

Project

32

the information for
Pa— multlp|e controllers

7/}

A

at the same time.

mmu
-

. iw

b 4

(2) Using 1 robot controller

[w]4 ........
. . pe

e lw

| L

[

[. COmmUnicatiOn D [ITEEEEECEeLLeLeere
<y amfl ¢
y

| (o

[' Communication |«
.

( .
You can connect multiple

controllers at the same time.
J

LS

)

Figure 8-1 Using Multiple Robot Controllers

RT ToolBox3
Workspace —
Project
1

—

Communication

Figure 8-2 Using One Ro

v

bot Controller
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~ /N Caution .

You cannot edit multiple workspaces at the same time.

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

Simultaneous connection with 32 units

The maximum of 32 robot connections is a theoretical value. It does not guarantee that if you
actually connect 32 robots, you will achieve the same performance as when only 1 robot is

connected. For example, if you monitor all the robots when 32 are connected, status updating is
slower than for when 1 robot is connected.

J

Workspace editing and storage and project addition etc., are explained from the next section onward.

~ & Caution

Update workspaces and projects offline.

You cannot perform the following operations in the online status or while a simulation is running.
Switch offline, then perform the operations.

Opening an existing workspace

Saving the workspace with a different name
Adding a project

Changing a project name

Deleting a project

For details on switching offline, see "8.18 Offline/Online/Simulation".

.
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8.2. Creating a New Workspace

Click the [Workspace] tab -> [New] button or click the [Home] tab -> [Workspace] group -> [New] button on the
ribbon. The New Workspace screen is displayed. Input the workspace name and title, and then click the [OK] button.
The Edit Project screen is displayed, so set the project name (as desired), the communication method, and the robot
model for offline (both are the information of the robot that you want to connect.), then click the [OK] button.

You can change the robot model of 3D monitor to a simple model. Please refer to "21.13 Types of Robot Model"
for the content of the simple model.

[N New Workspace = (B "% Add Project # 1
Step. 1.0ut line
Workspace path: E = "“ 2 ™
| C¥RTTooBox3 | [ Browse... ] nter the project name and comments.
Step | The current project settings
Update 1.0utline = Project name :
Works il ‘ 2.Robot model |R':1

orkspace name e name 3.Commurnication & CommeniE

A Factory Line#1
A Factory Line#2

4.Language
5.Travel axis
6.Robot Additional Axis

' Tool *Robot model : RV-7FR-D
| eight and Size * Program language : MELFA-BASIC VI

* Localization: Language of the 05

1P address : 192,168.0.20

* Communication : usB

= Travell axis
Workspace name: || | Not used

MNot used

Title name: | |

("I The robot of 3D monitor is displayed in simple model. I

Click the [finish] button to enable the current settings.

LR B RT ToolBox3 - Factory Line #1 (Offline)
Workspace Online 3D view View Help
= - Cladd  ||1RCl *| [ Update . . @ & o - X
L L ”
W : MM a Q& e
dﬂ Elimport | / Edit B, = -
| OF Save Close Delete Cffline Online Simulator | Fag int  Print | Document
As X Delete et evie Setup t
Workspace Project Mode Print Document
Workspace a x Properties 3 x
[& Factory Line #1 Project
B8 20 Manitor Project name RCH
RC1
Comment
Offline
%y Backup Robot controller  FR-D series CR800-D
o Tool Robot name RV-TFR-D

Figure 8-3 Creating a New Workspace

The project tree is displayed in the workspace and the "RC1" project is created as the default value.
This project name can be changed later. For details, see "8.12 Editing Projects".

If you want to display a simple model for the robot model in the 3D monitor, check the checkbox of the same label.

~ /N\ Caution

Workspace names

Workspace names are used as folder names in Windows, so you cannot use characters that
cannot be used in Windows folder names (\/: *? “< > |).
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8.3. Opening an Existing Workspace

To open an already created workspace, click the [Home] tab -> [Workspace] group -> [Open] button on the ribbon.

Select the workspace to edit and click the [OK] button.

W Open Workspace

Workspace path:

‘ C#RTTooBox3

‘Workspace name

Title name

3 Factory Line#1

\..iFactory Line#2

3 Factory Line#3

‘Workspace name:

Title name:

‘ Factory Line#2

Cancel

Figure 8-4 Opening a Workspace

The name of the last used workspace is added to the [Workspace] tab on the ribbon. You can open one of these

workspaces by clicking its name here.

Waorkspace Online 3D view

Recent workspace

1 Factory Line#3

1

1

1

1

| 2 Factory Line#2
: 3 Factory Line#1
\

Save As

Clase

View Help

/The recently used workspaces are
added.

When vyou click one of these
workspace names, the workspace is
opened.

When the mouse cursor is placed
over the workspace name, the path of

the folder containing the workspace
is displayed.

Delete

Add

Import
A

= Option

L] X &, @6 E

When you click the [Remove Recent]
button, all workspace names
displayed in "Recent workspace" are
deleted.

Print »

, 0 &%

Remove recent

Figure 8-5 Recently Used Workspace Names
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8.4. Open the RT ToolBox2 Workspace

As with the “8.30pening an Existing Workspace”,you can open the workspace of RT ToolBox2.

When RT ToolBox 2 workspace is opened with RT Toolbox 3, a dialog is displayed to confirm whether to use RT
Toolbox 2 parameters for the first time only.

Check the parameters to be used in RT Toolbox 3 and click the [OK] button.

RT ToolBox3 displays the following RT ToolBox2 parameter information.
Simulator parameters = Offline parameters
Offline parameters = Backup parameter information

[ open workspace of RT ToolBox2 x

Uncheck the project that does not use RT ToolBox2 simulator parameter data as RT ToolBox3
parameter data.

)
Project Mame  Robot name
RC1 RV-7F-D
RC2 RV-7F-D
RC3 RV-7F-D
RC4 RV-7F-D

For parameters that do not use offline parameter data of RT ToolBox2 as backup of RT ToolBox3,
please uncheck.

(Select Al
Project Mame  Offline parameter Robot name
RC1 20180221-085243 RV-7F-D
RC2 20180221-085338 RV-7F-D
RC3 20180221-085342 RV-7F-D
RC4 20180221-085350 RV-7F-D

o [ow ]

Figure 8-6 Open the RT ToolBox2 Workspace

— & Caution
[Open the RT ToolBox2 Workspace] is displayed only once

Displayed only when RT ToolBox2's workspace is opened for the first time in RT ToolBox3. The
unchecked parameter information in the checkbox will not be available in RT ToolBox3.

8.5. Closing a Workspace

To close a workspace currently being edited, click the [Home] tab -> [Workspace] group -> [Close] button on the
ribbon. Note that to delete a workspace, you must close it first.
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8.6. Deleting a Workspace

Click the [Home] tab -> [Workspace] group -> [Delete] button on the ribbon. The "Delete Workspace" screen is
displayed. Check the name of the workspace to delete, and then click the [OK] button.

W Delete Workspace - o x
Workspace path:
|c#RTTooBox

==

Workspace name
7] 3 Factory Line#1
[T Ca Factory Line#2
[C] 3 Factory Line#3

Title name ‘

[“I(Select all}

o
Figure 8-7 Deleting a Workspace

& Caution

Deleting a workspace

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

8.7. Saving a Workspace
The information added to the workspace is saved automatically.

You can also save a workspace under a different name. Click the [Home] tab -> [Workspace] group ->
[Save As] button on the ribbon, enter the new workspace name and title, and then click the [OK] button

N save As = O X
Workspace path:
‘ C¥RTTooBox3

(oo ]

Workspace name Title name

[J Factory Line#1
[J Factory Line#2

[J Factory Line#3

Workspace name: | |

Title name: |

o
Figure 8-8 Save As
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8.8. Changing a Workspace

Workspace names and workspace titles can be changed directly.

— /\ Caution N

Don’t change workspace names and workspace titles
made with iQ Works (MELSOFT Navigator).

Don’t change workspace names and workspace titles made with iQ Works (MELSOFT Navigator).
Changing the structural informationof a workspace will break its conformance with iQ Works (MELSOFT
Navigator).

J

Click the name of the workspace with the right button on the mouse, then click "Edit workspace" on the right
button menu. The “Change Workspace” screen is displayed. Input the new workspace name and new workspace
title, then click the [OK] button.

G s |"EN RT ToolBox3 - Factory Line #1 (Offline)

Workspace Oniine 3D view View Help

o = 2 add ‘[1:RC1 | & update 3 . . @ A B (e )
o do - | 2 % Q & &) 9
Elimport |/ Edit ‘ L : !
New Jpen Sivse Close Delete % Delete Offline Online Simulator | Page i P SPer;nt Document
Setup | Preview up t
Workspace Project Mode Print Document
I x ‘
Add project Edit WorkSpace L Factory Line #1
| Import project
¢ WorkSpace Name:
5 8 Update workspace = 2017/03/29 13:44:20
o | Edit workspace | Factory Lhe#ll |
RC2| Ordirie Braiect Radks
d Online Project Backup WOI’kSDECE -|_—I't|E:
% 8 30 Monitor |Product AAA |
W 1 RC1 »
RC3
a RC2 »
% B RC3 »
EE MELR 1/0 Simulator
[ 1/o Simulator |

Figure 8-9 Changing the name of the workspace and workspace title

To change the workspace title, click the name of the workspace with the right mouse button, then click "Edit
workspace title" on the right button menu. The workspace title screen is displayed. Input the new workspace title,
and then click the [OK] button.
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8.9. Adding a Project

You can create up to 32 projects in one workspace.
Click the [Home] tab -> [Project] group -> [Add] button on the ribbon.

5 Add Project # 1

Step. 1.Out line
Enter the project name and comments.

Step | The current project settings

1.0utline *Project name :

2.Robat madel [re1

3.Communication *Comment :

4. Language

5.Travel

& Robot Addtional Axis

FA *Robot model : RV-TFRD

8. Wesght and Sire =Program language :  MELFA-BASIC V1

*Localization: Language of the OS
*IP address : 192.168.0.20
= Communication : usB
=Travell axis
Notused

Not used

(Click the [finish] butten to enable the current settings.

Cancel

Figure 8-10 Adding a Project

A screen in Wizard format for setting protect details is displayed.

Set the project name, information of the robot to connect to and communication method in each of the pages of the

Add Project screen, and then click the [Finish] button.
The project is added to the workspace.

Projects can also be added from a project tree.

After selecting the workspace, use the right mouse button to select [Add project], or double-click the workspace

name on the project tree.

EiEdEr~|%EN

Workspace Online 3D view View Help

=} O Add LRCL
[ |

Slimport | /7 Edit

S:\;= Close Delete % Delete
Warkspace Project

Workspace -
= Fﬂéh:' Vi ik’
Add project

Import project
N Update workspace
¢ Edit workspace

Figure 8-11 Adding a Project from a Project Tree

— & Caution

Adding a new project offline.

\

It is possible to add a new project offline. A new project cannot be added, when the status of either of
project is "Online" or "Simulation".

Don'’t add a project to a workspace made with iQ Works (MELSOFT Navigator).

Don’t add a project to a workspace made with iQ Works (MELSOFT Navigator). Changing the structural
information of a workspace will break its conformance with iQ Works (MELSOFT Navigator).
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The following describes the details that are set in each of the pages of the Add Project screen.

8.9.1. Step 1. Outline

Set the project name. Any optional comments can be set to projects.

733 Add Project # 1

Step. 1.Out line

Enter the project name and comments.

Step | The current project settings
1.0ut line * Project name :
2.Robot model |RC 1
3. Communication * Comment :
4,Language
5.Travel axis
6.Robot Additional Axis
7.Tool * Robot model : RV-TFR-D
W *Program language : MELFA-BASIC VI
8.Weight and Size
= * Localization: Language of the 05
*IP address : 192.168.0.20
* Communication : UsB
*Travell axis
Mot used
Mot used
Click the [finish] button to enable the current settings.

e ] o

Figure 8-12 Add Project Screen (Step 1. Outline)

8.9.2. Step 2. Robot model

Select the robot model and series of robot controller to be used in the project.
You can narrow down candidate models by selecting "Type" and "Maximum load".

"33 Add Project # 1

Step.2.Robot model

Select a robot.When you changed a robot, please set the parameter about the robot.

Step |

Series:
1.0ut line |FRD series cra00-D
2.R.obot model
Type:
3.Communication | il -
4.Language RV Vertical type {6 axis)
5. Travel axis Maximum load:
6.Robot Additional Axis | 7kg(M)
7.Tool Robot model :
8.Weight and Size [Rv-7FR-D
RV-7FRD
RV-7FR-D-5H
RV-FFRCD
RV-7FRM-D
RV-7FRL-D
RV-7FRL-D-5H
RV-7FRLC-D
RV-7FRLM-D

’ < Back ” Mext > ] Einish

Figure 8-13 Add Project Screen (Step 2. Robot model)
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8.9.3. Step 3. Communication

Set up communication with the robot controller to connect to the robot.

The network setup set on the personal computer can be copied to this screen by clicking the [Copy This PC Setting]

button.

For details on how to set the communication method, refer to "9.2 Connection Settings".

733 Add Project # 1

Step

1.0ut line
2.Robot model

3. Communication

4.Language

5.Travel axis

6.Robot Additional Axis
7.Tool

8.Weight and Size

Set the communications with the robot controller.

~MNetwork of the robot
* et the robot controller network, TP Adress: | 132 . 168 0 0 |
Copy This PC Setting Subnet Mask: | 255 . 255 . 255 . O |
Default Gateway: | 192 , 168 . 0 . 254 |
~Connection method
* Set the connection method of RT ToolBox3 and a robot.
H Communication setting.
Transmission timeout time [msec] 5000
Reception timeout time [msec] 30000
Mumber of retries 3
< Back Next > ’ Finish ] ’ Cancel

Figure 8-14 Add Project Screen (Step 3. Communication)

8.9.4. Step 4. Language

Select the program language that is used for programming the robot program. For details, refer to "10 Robot

Programming Language Setting".

Also, at "Regional language", set the language in which comment text in the robot program and messages set by the

user errors are handled. As the default setting, it is set so as to match "Language of the OS".

735 Add Project # 1

Step.4.Language

Step

1.0utline

2.Robot model
3.Communication
4.,Language

5.Travel axis

6.Robot Additional Axis
7.Tool

B8.Weight and Size

Set the language of the robot controller.

* Select the language to use in a robot program.

MELFA-BASIC VI iT

Program language:

* Select the regional language.
It's possible to describe @ comment of & program by a chosen language.

Regional language: Language of the 05 -

< Back Next > ’

Finish

(==

Figure 8-15 Add Project Screen (Step 4. Language)
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8.9.5. Step 5. Travel axis

Set the travel base to be displayed in the 3D monitor. For details, refer to "9.2.6 Travel base setting for display".

=

i3 Add Project # 1

Step. 5. Travel axis

Set the travel axes.The robot on the screen moves by an addition axis when you set the travel axis.

*The parameters of the additional axis is setin the information of the traveling axis.

Step * Set the travel base information for display. Additional axis parameter does not change automatically.
1.0ut line B Travel axis
2.Robot model B Use the travel axis #1 Ird
3.Communication Travel axis 17
4.Language Travel direction X +direction
5.Travel axis Mation limit. - direction [mm] -1000
6.Robot Additional Axis Motion limit + direction [mm] 1000
7.Tool Pitch [deg] 0
8.Weight and Size E Display the travel base Ird

- direction [mm] -1000

+ direction [mm] 1000

Width [mm] 800

Height [mm] 300

Use the travel axis £2 —

Set the parameters of the additional axis ]

| <ms ] [ mmsn ][ concd

Sets how to use the additional axis. For details, refer to ""13.3.9 Robot additional axis parameter".

"% Edit Pro

Figure 8-16 Add Project Screen (Step 5. Travel axis)

8.9.6. Step 6. Robot Additional Axis

Set additional axis parameters.
Step | When the multi mechanism is used, the number of the multi mechanism is set to AXUNUM.
1.0utline | | ax| axveno | mxno | axunt | AxspoL | axacc | axpEc | AXGRTN | AXGRTD | A
2.Rabot Model 1 D:Notused  0:Not used 0:deg 0:CCW  0.2000  0.2000 1 10 20
3. Conmunkation 2 0:Not used 0:Not used 0:deg D:COW 0.2000 0.2000 t 10 20
‘;‘f"?;‘fge 3 O:Notused  D:Not used 0:deg 0:00W 0.2000  0.2000 1 10 20
& L t:‘;wmm 4  O:Notused  D0:Not used 0:deg 0:CCW  0.2000 0.2000 1 10 20
7.Tocl 5 0:Mot used 0:Not used 0:deg 0:CCW 0.2000 0.2000 1 10 20
: ’ 6  D:Notused 0:Not used O:deg 0:ccw 0.2000 0.2000 1 10 20
8.Weight and Size
7  0:Not used 0:Not used 0:deg 0:CCW 0.2000 0.2000 1 10 20
8  0:Notused 0:Not used 0:deg 0:ccW 0.2000 0.2000 1 10 20
4 Ll »
Number of Multi Mechanisms Used(AXUNUM) |0 - | Set... Load Profile
| eobn || Loadfomie | | saetore |
vot> ]

Figure 8-17 Add Project Screen (Step 6. Robot Additional Axis)
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8.9.7. Step 7. Tool

Set the parameters of the tool of Robot 1. For details, refer to "13.3.5 Tool parameter".

75 Edit Project # 1

Stey ool

Set the tool parameters,

Step

1.0ut line

S e ~STD Base Coordinate | ~STD Tool Coordinate | ~ Tool Coordinate Data

3.Communication Tooll-4 M

4.Language

A (MEXBS) (MEXTL) MEXTL1 ~ MEXTL2 ~ MEXTL3  MEXTL4

&.Robot Addibonal Axis | [mm, deg] [mm, deg] Imm, deg] [mm, deg] [mm, deg] [mm, deg]

7.Todl X: 0.00 X:| 0.00 Xz 0.00 0.00 | 0.00 0.00]

8.Weight and Size ‘ i ] 0.00 ¥ 0.00 v 0.00 | 0.00/ 0.00 || 0.00|
z: 0.00 Z: 0.00 Z: 0.00 || 0.00/] 0,00 0.00]
Al 0.00 Al 0.00 A: 0.00]/ 0.00 0.00 ]/ 0.00]
B: 0.00 B: 0.00 B: 0.00|[  o0.00 0.00| 0.0
C: 0.00 c:| 0.00 C: 0.00 || 0.00 0.00 || 0.00 |

s ] e
Figure 8-18 Add Project Screen (Step 7. Tool)

8.9.8. Step 8. Weight and Size

Set the parameters of the “Work” and “Hand and Weight” of Robot 1. For details, refer to "13.3.4 Weight and size
parameters".

Step
1.0ut line |
2.Robot Model /WRKDATO |WRKDAT1 |WRKDAT2 |WRKDAT3 |WRKDAT4 |WRKDATS (WRKDATE |WRKDAT7 |WRKDATS
3.Communication weghtfkgl: [ o0l o000  0.00f ooo o00of ocof o0oof o00of o0
4Language e X [ 000 0.00 0.00 0.00 0.00] 000 0.00] 000 0,00
Stavel o mm | Yi[ 000 0.00 0.00 0.00 0.00]  0.00 0.00] 000 0.00
3‘??‘““‘“”&"“5 Work z: [ o000 0.00 0.00 0.00 o.00f  0.00 0.00f 000 0.00
.Tool |
8 Weight and Size Cérnizr of  x: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
| p;m', Yi 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
fom] | 2: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
HNDDATO (HNDDAT1 |HNDDAT2 HNDDAT3 HNDDAT4 |HNDDATS |HNDDAT6 'HNDDAT7 |HNDDATS
Weight[Kgl; |  700) 7oof 700l 700 7oof 7oof 7o0f  7o0f  7.00|
o X 95.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
el 95.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hand = 95.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Centerof | x: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
m 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
fmm] | Z:| 155.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
i P

Figure 8-19 Add Project Screen (Step 8. Weight and Size)

The setting information here is registered in the offline parameter.
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8.10. Transfer offline parameters to robot controller

The information setting on edit project screen is registered in the offline parameter. The offline parameters can be
transferred to the robot controller by the following two methods.

Method(1)

1) Back up the project in offline mode.

2) After changing the online mode, restore the backed up project.

3) Select the parameters on the restore screen and execute the restore.

Workspace q x
1 (8 Factory Line#2
Workspace 4% [ 3D Moritor
8 Factory Line#2 B rc1
[¥& 3D Monitor Offine
RC1 E2 Online

o | "
4 Ba Document Qut |:> A

&3 To Backup

Bl meLFa
(3 1osin RV-7FR-D
_d System i
Program » 4§ Tool Open Backup program
Piaraneter » EE MELFA-3D Visio Check Backup programs
@ 1/0 Simuator Force Control Log File Viewer
¥ Restore 1:RC1 SIRDEE
Badkup
Folder | Toolox¥Factory Line #24RC WBackup¥20171016-152115 | [ Browse... }
Robot RV-TFRD
Comment | Project Name:RC1 ‘
~Serial & Date & time
Controler | LastUpdate [2017/10/16 15:21:32
Robot 1 | i Backup [2017/10/16 15:21:32
Restore
Select information to restore. (Personal Computer-> Robot Controller)
| "|change robot origin data.
[Iprograms ° | the robot arm serial
ok :‘I . jdv\mge robot arm ES
Restore after deleting programs of . < o
_|Restore operating information.
| | [Restore maintenance forecast data.
oK
Figure 8-20 Parameter transfer procedure
Method(2)

1) Move to online mode, select the offline parameter item of the project and click the right mouse button. Select

and click [Write to controller] in the displayed context menu.
2) After the parameter selection screen is activated, select the parameters to be transferred and click the [OK]

button.
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Workspace

| a E #a(tnry Line #1

[#& 3D Monitor

| RC4
RCS

| Offine
&) RV-TFRR
[ Program

] 50 Direct @
- [ online 1

[+ 3y Backup
[+ & Tool

| RCs

[ | Offiine
[> Uy Backup
> § Tool
- Ei) MELFA-3D Vision
3 @ /O Simulator

Parameter List
Movement Parameter
Program Parameter

Signal Parameter

v v v v

Communication Parameter

|
4

[N Select the parameters to write to the controller

Parameter

Lewvel

| Explanation

Attribute

O] JUNT
[T unG
] MECHA1
[ NETowW
NETIP
METMSK
=] PRGDPNT
[7] RRGEXT
[] pUNT
] AcTYPE
[ fLne

I

Maker
ser
Maker
Iser
Iser
Iser
Iser
Maker
Maker
Maker
Iser

Joint axis unit (1:mm/0:deqg)
Language(IPM:lapanese, ENG:English}
Robotl name

Ethernet Gateway IP Address
Ethernet IP Address

Ethernet subnet rmask

Decimal place

Extention for robot program

POSE axis unit (1:mm/0:deg)
Controller type

Robot program type(2:MELFA-BASICS/3:MEL...

Common
Common
Common
Common
Comrmon
Common
Common
Common
Common
Common
Robot #1

7O,
[E]{ 5wt Al

Figure 8-21 Parameter transfer procedure

Cancel |
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8.11. Change of the operation mode after adding the project

After completed adding the project, a message of confirm about change the operation mode is displayed.
By click the [Online] button or [Simulation] button, you can change the operation mode in the RT ToolBox3.
If you don't want to change the operation mode, please click the [Cancel] button.

@ Do you change the operation mode?

Figure 8-22 message of confirm about change the operation mode

If you don't want to display the message, you can set in the option screen below. To display the option screen, you
will select the [Option] in [Workspace] tab from the ribbon.

When [General] category -> [Project Editing] -> [Switch the Operation Mode] is unchecked, the message of confirm
will not be displayed after adding projects.

P
Al L [® option x
... |

| % Generl 1 '8 Project Editing _:
Operation Panel | Switch The Operation Mode ™ 1
3D Monitor (e e e e o e e e s s
Program Editing & Workspace

Screen Layout Mode O Aot

[ Reset Defauk values | oK

Figure 8-23 Display setting about the confirm change of operation mode
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8.12. Editing Projects

You can edit the details of a project once it has been created.

Click the project name with the mouse right button, and click [Edit Project] in the right button menu. The Edit Project
screen in the same screen configuration as the Add Project screen is displayed. In this screen, edit the project
settings, and then click the [Finish] button.

- =

O &l

L

: - - T Iy L} Lt
L (== ) [
i 5 S e e
Cpen Save  Close Delete Add  Import | Offline Online Simulator Page Primit Print Print
As P g 8 Setup
Workspace Project Mode Print
Workspace X e
4 Factory Line#1
¥ 2D Monitor | St 1.0ut line
RC1 project name and comments,
Ofgi{ne Step | The current project settings
4y Backup 5 2
& Tool 1.0ut line * Project name |
RC2Z 2.Robot model |RC 1 |
Offline 3.Communication * Comment :
33 Backup 4.Language
4§ Tool 5.Travel axis
Em MELFA-3D Vision 6.Robot Additional Axis
@ /o simulator 7.Tool *Robot model : RV-7TFRD
8.Weight and Size * Program language : MELFA-BASIC VI
* Localization: Language of the 05
*1P address 10.97.18.75
* Communication TCR/IP
*Travel axis
Mot used
Not used
Click the [finish] button to enable the current settings,

Figure 8-24 Editing Projects

— & Caution <

Don’t change a project name in a workspace
made with iQ Works (MELSOFT Navigator).

Don’t change a project name in a workspace made with iQ Works (MELSOFT Navigator). Changing the
structural information of a workspace will break its conformance with iQ Works (MELSOFT Navigator).

8-84 8-84



8.13. Deleting a Project

A project cannot be deleted when it is running a simulation or has a robot connected online.

Click on the project you want to delete and press the Ctrl key while in batch delete and select it.

Click "Delete Project" on the right button menu.

The deletion confirmation message is displayed. Check that you have clicked the correct project name, then click
the [OK] button.

Workspace qx
[¥& 30 Monitor
RC1 Are you sure you want to delete the following projects?
RC2 I
RC3 RC1
RC3
haehd RCS
iRCH
Edit Project
1
L] .
Delete Project
v
Em MEL Update Project

Figure 8-25 Deleting a Project

— & Caution <

Don'’t delete a project in a workspace
made with iQ Works (MELSOFT Navigator).

Don’t delete a project in a workspace made with iQ Works (MELSOFT Navigator). Changing the
structural information of a workspace will break its conformance with iQ Works (MELSOFT Navigator).
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8.14. Contents of Project Tree

A project tree shows the current workspace's project configuration in a hierarchical manner.

You can start all functions from the project tree, including program editing, monitoring, etc.
The contents of the project tree depend on the state of connection with the robot controller.

& RY-4FL-0

each project. [ (1) Offline ]

[ ltems are displayed for]

.

[l Program

I 5Q Direct

(8 spline

[Z] Parameter
1 B4 Online

|
|
|
|
|
|
|
|
I
: & Rv-4FrLQ
|
|
|
|
|
|
|
|
|

ﬂ Operation panel
ij] Program

8 =pline

[Z] Parameter

1 Monitor

5% Maintenance
%’E Board

[ (2) Online ]

/

Project 1 <
<Project name: RC1>
Connected with the controller.

. W ——

1 Wy Backup
3 al
[°3 Program

I
I
I
! 1
| [T Parameter
1
| o n g ST PrOgTE ='_/[ ) Too ]
I T o Tool bl

Project 2 RCZ
<Project name: RC2> Offiine

Not connected with the controller. s Badup
& Tool

E2f] MELFA-3D vision
(L] 1/0 Simulator

[ 3)Backup |

:

=

Figure 8-26 Structure of Project Tree in Workspace

(1) Offline/Simulation
Displays the information stored in computer. In the simulation mode, "Simulation" is displayed.
The name of the currently set robot model, name of the robot program/SQ direct file/spline file, and parameter
items that can be referenced are displayed.

(2) Online
The "Online" area is displayed when the online mode is switched to after connecting to the controller.
The name of the currently connected robot model and information items that can be referenced in the controller
are displayed.

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

(4) Tool
Other functions are displayed.
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—< Memo D

IT is possible to change the display order
of the projects in the tree.
It is possible to change the display order of the projects in the tree.
Drag the project with the mouse, and drop it at the transportation destination. The project will
move to the top of the dropped project.
Workspace g x Workspace o x
8 Factory Line #1 .
¥ 30 Monitor [ Factory Line #1
RC1 ¥4 3D Monitor
Offline RC2
& D Offine
ey 1y Bockup
[Z] Parameter 9 Tool
by Backup RC1
% Tool Offiine
Rczomme 4y Backup
Ly Backup «4- = "ﬂ‘: Tool
i Tool ! RC3
X3 [ Offiine
iy ?::ffp ——————— ! 43 Backup
%% Tool 5 Tool
[ Drag and drop ]
. J

8.15. Copying Programs Between Projects

Use program management to copy or move a created robot program to another project. For details on the operation
method, see "11.13 Program Management”, "11.13.2 Copy", or "11.13.3 Move".

It is possible to copy by drag and drop the project name in the project tree.
Please refer to "11.13 Program Management" in this manual for details.
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8.16. Importing projects

It is possible to import projects in other workspaces to the current workspace.

The project can be imported only offline. Please operate after changing to offline when current mode is online or
simulation.

— & Caution

~
Don’t import a project to a workspace
made with iQ Works (MELSOFT Navigator).
Don’t import a project to a workspace made with iQ Works (MELSOFT Navigator). Changing the
structural information of a workspace will break its conformance with iQ Works (MELSOFT Navigator).
. J

Select the [Home] tab -> [Project] group -> [Import] button on the ribbon. After the "Select Workspace" window is
displayed, select the workspace including the project that you want to import, and click [OK] button. The list of the

projects in the selected workspace is displayed in the "Select the projects” window. Check the project, and click the
[OK] button.

AldS mm A= BT ToolBox3 - Factory Line #1 (Offline)
Workspace | _ Online 3D view View  Heip

‘] = Cladd  [[tRet | & update ] . [ﬁ ‘ 2 @
G d K | Eel 7 o ad ad Q
New Open Save Close Delete x Offline Online Simulator | Page Print  Print
As Delete Setup | Preview
Warkspace Project Mode Print
[N Select Workspace - 0 X
[ Factory Line #1
[# 30 Monitor o path:
RC1 x
: S ‘C.¥RT ToolBox3 [ Browse...
Lo | peste |
b @ Tool Update
| RC2
| offine Workspace name | Title name
4y Backup [ Factory Line #1
U ¥ Tool [ Factory Line #2
| RC3 (3l Factory Line #3
[ Offiine
[+ Yy Backup
% Tool
EIi) MELFA-3D vision
[ 1/0 Smulator
Workspace name: I |
Title name: | |
Loox [ once |

MoK &

Waorkspace Home Onli
Check the . : ~ i
X W Select the projects m m I m
prOJeCt Select import projects.
porterel New Open Save’ Close |
=N | Project Robot Contraller Robot Comment i
L - ‘Warkspace
[] RC1 FQ series CR750-Q RV-4FL-Q
: 2 RC2 FR-D series CRE00-D RV-7FR-D Workspace ox
o _D_a RC3 FR-D series CR800-D RV-TFR-D 1[4 Factory Line#2
[Fd 3D Monitor
1 RC1
[ Offline
i Y3 Backup
— L s Tool
F] 1] » t a RC2 N
Hseectat I | Offine :
(selectal) : i Y3 Backup
oK Cancel S i Ted
D

Figure 8-27 Import of project

Up to 32 projects can be registered to one workspace.
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8.1

7. Option Setting

RT ToolBox 3 has options that allow you to customize the type of operation panel and the background color of
program editing, etc. The options that can be set are as follows.

Table 8-1 What you can set with options

Category Option ltem Contents Reference
General Project Editing Sets whether to display the operation mode
switching confirmation message after project 8.1
edit.
Screen Layout Sets the position memory mode of each 75
docking window. .
Operation Panel Operation Panel Set the type of the operation panel. 19.3.1
3D Monitor Object Sets how to move the object using the 2136
mouse.
3D monitor display Set whether or not to always display the 3D 21
method monitor on the front. '
Program | Display Display Option Make settings related to display, such as 11.6.1
Editing whether to display input candidates. 11.6.2
11.6.3
11.6.4
11.6.5
11.6.6
11.6.7
Fonts and Design Option Set font color and font. 11.6.8
Colors o
Background | Each Program Langage Set the background color for each program 11.6.9
Color language. o
General Syntax Check Before Set whether to check syntax and display 11.6.10
Save results. o
Get Current Position Whether to acquire the current position of the 11.6.11
robot automatically or not. -
Save and Load of the | Sets the status of the check box when saving 1642

Program

/ loading the program.

Clicking the [Option] button in the [Workspace] tab on the ribbon, the option screen is displayed. When you click on
an option item, the explanation of that item is displayed at the bottom of the screen.

® Option X

B BrojectEditing — — — —
1 Switch The Operation Mode

% General
Operation Panel
3D Monitor
Program Editing

* Workspace
" Account

____________

Reset Default Values

- = ——

ok [ ol ]

Figure 8-28 Iltem Description Screen
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8.18. Offline/Online/Simulation

The project statuses are offline, online, and simulation. The meaning of each status and the contents displayed in
the project tree are shown below.

Table 8-2 RT ToolBox3 Status

Status Explanation Project tree display
Offline Targets files stored on the computer. RC1
In the offline mode, the icon displayed at left of the project Offiine
name in the project tree is green, and Offline, Backup and . Backiys
Tool are displayed in the project tree. 3 Tool
Online The robot is connected to the robot controller and you can B rC1
check and change the information in the controller Offtine
In the online mode, the icon displayed at left of the project B Online
name in the project tree is blue, and Online, Offline, 1y Backup
Backup and Tool are displayed in the project tree. <§ Tool
Simulation This targets a virtual robot controller running on the
* This is available | computer and you can check and change the information % RC1
on the standard in the virtual controller B9 Simulation
and Pro editions. | In the simulation mode, the icon displayed at left of the s 8 'k
project name in the project tree is blue, and Offline (*1), H Ti; "

Simulation, Backup and Tool are displayed in the project
tree.

Pseudo input

Signals is input from the personal computer to the robot
controller, not from external equipment. During pseudo
input mode, the robot controller does not accept signal
input from external equipment.

Please refer to “14.3.1.2Pseudo-input”.

RC1 (Pseudo Input)
Offline
B8 Simulation
%y Backup
5 Tool
RC1 (Pseudo Input)
Offline
4 Online
4y Backup
" Tool

(*1) This is displayed only when the virtual robot controller of the CR800-R/CR800-Q/CR750-Q/CRnQ-700

series is displayed. With the above series, offline SQ direct files can be edited even during a simulation.

When this software starts, it goes to "Offline" status.
You can change a workspace or a project only in the "Offline" status.

& Caution

Simulation functions are supported only on the RT ToolBox3 standard and pro editions. It cannot be
used in the mini edition.
Also, note that simulation functions cannot be used when Movemaster commands are selected on the
standard or pro editions.

You can switch between the offline, online and simulation modes by either the icons on the title bar or by the "Home"
or "Online" tabs on the ribbon. With the tool bar, you can switch as follows.

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

|_ Switch to "Simulation".

4 3
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Figure 8-29 Explanation of Tool Bar
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The current status and the statuses into which the current status can be switched are as follows:

Table 8-3 Current Status and Switchable Status

Current status Switchable statuses Title Bar Display Ribbon [Home] Tab Display
Offline Can be switched to online or .
simulation. _ u
A
243 Citline Online Simulator
Mode
Online Can only be switched to w m
offline. s
W~ o~ Offline; Online Simulator
Mode
Simulation Can only be switched to m m
offline. s
WA~ Dfline Online Simulator
Mode

Display the current status by checking [Online] in the menu bar.

When switching to online or simulation, if multiple projects are registered in the workspace being edited, the project
selection screen is displayed as in "Figure 8-30 Screen for Selecting Project to Switch Online". Check only the
project to be switched to online or simulation, then click [OK]. Note, however, that up to eight projects can be
switched to the simulation mode.

This screen is not displayed if the online mode is switched to when there is just one project in the workspace.

[N Select the projects x

Select the projects which changes to online.

Mo, ‘ Project | Robot Controller | Raobot | Communica
1 RCL FQ series CR750-Q RY-4FL-Q TCP/IP: Add
2 RC2 FR-D series CRE00-D RV-7FR-D usB
3 RC3 FR-D series CRB00-D RY-TFR-D usB
4 [ 3
[/ [{Eelect 2

o

Figure 8-30 Screen for Selecting Project to Switch Online

- & Caution ~

In the project unconnected the robot controller, please do not switch
to online.

If you switch to online in the project unconnected the robot controller, the execution speed
decreases because the retry process is performed frequently. In the project unconnected the robot
controller (or power is not turned on at the controller), please switch to offline.

Do not connect from many of projects to one robot controller.

Do not connect from many of projects to one robot controller. When many projects referring to the
same data at the same time, some data may not be read correctly.

Do not connect with USB from one personal computer to many robot
controllers.

In USB connection, can only connect from one personal computer to one robot controller. Even if
you use a USB hub, can not connect to many robot controllers.

G J
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9. Connecting to the Robot

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

—~ & Caution \

Do not pull out the cable during communication.

Please never pull out the cable during communication with the robot controller. If the
communication cable is removed during communication, the status of the robot controller or the
computer might become abnormal. Please remove the cable when the status is not “Online” or this
software has been exited.

Also when communicating by USB, do not pull out the USB cable until

communication is completed.
\ J

9.1. Robots Connected and Types of Communication

Connecting the robot controller and computer can be done by the following methods. Be aware that the available
connection method is restricted according to the connected robot controller.

Table 9-1 Robot Controllers That Can Be Connected and Types of Communication

Robot Controller Communication Type Remarks
CR800-D/CR750-D/ Commercial items such as computers and cables
CRnD-700 series might be incompatible with our equipment or
unsuitable for the FA environment such as
USB (*4) temperature, noise, etc.
(The photo is the robot When using, please fully confirm operation as
controller for CR800-D.) measures against noise such as EMI measure or

addition of ferrite core may be needed.

Ethernet(TCP/IP) (*1)
RS-232 CRnD-700 only

Connect via a CR800-D/CR750-D/CRnD-700
series controller connected with the GOT via
GOT communications | Ethernet by USB / RS-232.

A GOT 1000 series and the Ethernet
communication unit (GT15-J1E71-100) are needed.

CR800-R/CR800-Q/
CR750-Q/CRnQ-700 USB (*4)
CRNQ_
Eommu Ethernet The PLC RCPU, Ethernet interface module or
! nication (TCP/IP) Built-in Ethernet port QCPU is required.
(*2)
RS-232

(Pictured is a CRS800-R Ethernet(TCP/IP) Only can be used for CR800-R/CR800-Q

robot controller.)
CRn-500 series

@
RS |
]

- } RS-232
| 4

(*1) For details on the communication settings on the robot controller side for CR800-D/CR750-D/CRnD-700 series
controllers, see "Detailed explanations of functions and operations" and "Standard Specifications” in the user's
manual for the robot controller.

The robot controller must have an "Ethernet

Ethemet(TCP/IP) (*3) | i ierface” option.
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(*2)

(*3)

(*4)

For details on the communication settings on the robot controller side for CR800-R/CR800-Q/CR750-Q/CRnQ-700
series controllers, see "Detailed explanations of functions and operations” and "Standard Specifications" in the
user's manual for the robot controller.

Moreover, use the “GX Developer” to set the PLC communication settings.

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

When using a USB connection, 1 computer can connect to only 1 robot controller.
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9.2. Connection Settings

Click the name of the project to display the project tree for with the right button of the mouse, then from the right
button menu, click [Edit Project]. The project edit screen is displayed. Set connection settings in the "Step 3.
Communication" page of the Edit Project screen.

(™ |~

RT ToolBox3 - Factory Line#1 (Offfine)

‘Waorkspace Online 3D view View Help

m m?‘ hL-'] m:‘ x Cladd  |[1RCL *| & Update ] .' E a Dy t ; e @
Elimport | 7 Edit ’ _Cf\ =y H';bﬂ-
New Open Sive Close Delete | X Delete filine Online Simulator | Page Print  Print 5F'ertil'lt Document
= cottip | Breve up :
‘Warkspace Project Mode Print Document
Workspace g% [
4 Factory Line #1 x .
it i3 Edit Project # 1
L] _BEJ.Wmiqu ]
{3(_: & — Step. 3. Communication
ks Set the communications with the robot controller.
"é Delete Project Step ~Network of the robot
;.C Update Project Loutine *Set the robot controller netwark. IP Adress: | 92 .168 .0 . D |
Offiine » 2.Robot model Copy This PC Setting Subnet Mask: | 255 . 255 . 255 . O |
3y -
ﬁ* Backup ’ Goli i Default Gateway: | n .97 . 18 . 254 |
RC Tool " 4.Language.
1 5.Travel axis )
b Backip & Robot Additional Axs PRIl
;,% Tool 7.Tool * Set the connection method of RT ToolBox3 and a robot.
B} MELFA-3D vision 8. Weight and Size Method: |TCP/IP -
0 1/0 Smulator
H Communication setting.
Port # 10001
Transmission timeout time [msec] 5000
Reception timeout time [msec] 30000
Mumber of retries 0
T (] o

Figure 9-1 Connection Settings

Select the communication method, and set the details for each communication method in the [Communication] field.
After setting the detalils, click the [Finish] button.

The content of the detailed settings for each communication method is explained from the following section
onwards.

— /N Caution N\

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

Do not connect from multiple projects to 1 controller at the same time.
The same data may be referred to, and the data not read correctly.

Do not connect USB to multiple controllers from 1 computer.

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

1% Edit Project # 1

Step. 3. Communication

Set the communications with the robot controller.
Step ~Network of the robot
- * Set the robot controller network. IP Adress: | 192 . 188 . 0 . 2 |
1.0ut line )
2.Robot model ] BimziiEss | 235 . 255 . 255 . O |
3.Communication Default Gateway: | 192 .18 . 0 . 254 |
4.Language
5.Travel axis )
&.Robot Additional Axis (rConnection method
7.Tool * Set the connection method of RT ToolBox3 and a robot.
8.Weight and Size Method:
B Communication setting.

Transmission timeout time [msec] 5000

Reception timeout time [msec] 30000

Number of retries 3

< Back MNext > Finish
Figure 9-2 USB Communication Settings
Table 9-2 USB Communication Setting ltems and Default values
Item Explanation Default value
Send timeout Timeout time for sending
Settable range
> rang . 5000 msec
Minimum value  : 1000 msec

Maximum value  : 30000 msec
Receive timeout Timeout time for receiving

Settable range
Minimum value  : 5000 msec 5000 msec
Maximum value :120000 msec
Retries Number of communication retries
Settable range 3
Minimum value 00
Maximum value 110

When the USB cable is connected to the computer, the screen for installing the USB driver may be displayed.
For details on USB driver installation, see "1.5.3 USB driver (CR800-D/CR750-D/CRnD-700 series robot

controller) installation ".
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9.2.2. TCP/IP (Ethernet) Communication Settings

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

"% Edit Project # 1

Step. 3. Communication

Set the communications with the robot contraller,
Step | ~MNetwork of the robot o2 158 . -
Loutine *5et the robot controller network. [P Adress: | ) . ) |
2.Robot model [ Copy This PC Setting Subnet Mask: | 255 . 255 . 255 . 0 |
3.Communication Default Gateway: | 192 . 168 . 0 . 254 |

4.Language

5.Travel axis

6,Robot Additional Axis
7.Tool

~Connection method
* Set the connection method of RT ToolBox3 and a robot.

8.Weight and Size Method: P
B Communication setting.
Port # 10001
Transmission timeout time [msec] 5000
Reception timeout time [msec] 30000
Mumber of retries 0

’ < Back ” MNext > ] Finish

Figure 9-3 TCP/IP Communication Settings

Table 9-3 TCP/IP Communication Setting Items and Default Values

ltem Explanation Default value
IP address Sets the IP address of the connected robot controller. Blank
Port used Number of the port used for communication 10001
Send timeout Timeout time for sending
Settable range
Minimum value  : 1000 msec 5000 msec

Maximum value  : 30000 msec
Receive timeout Timeout time for receiving

Settable range
Minimum value  : 5000 msec 30000 msec
Maximum value :120000 msec
Retries Number of communication retries
Settable range 0
Minimum value .0
Maximum value 110

Ask the network administrator for help with the computer side network settings (IP address, subnet mask, default

gateway, etc.).
Moreover, for details on the communication settings on the robot controller side, please refer as follow.

CR800/CR750/700 : See "Detailed explanations of functions and operations” and "Standard
Specifications" in the user's manual for the robot controller.
CRn-500 . See "Ethernet Interface Option User's Manual”.

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

When connecting to 10 or more robot controllers at the same time, set the reception timeout
time to at least 10000 msec as the connection processing takes time.
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-~ & Caution ~

Cautions when connecting to a CRn-500 robot controller by
Ethernet

In the program edit functlon chanqe Recelve tlmeout and “Retries” in the TCP/IP

her ntroller

<< Use conditions >>
1. Ethernet communication.
(*Ethernet is an option in the CRn-500.)
2. Write “command line only” in program writing.
(Uncheck the position variables write items and check “Command line only”)
3. The number of command lines of the robot program is 1600 or more.

4. In the TCP/IP mmunication ings, the values of both “Receive timeout” and
“Retries” are other than 0. [
item Value
Receive timeout (msec) 30000 or more
Retries 0

When using it on the condition of not changing the communication settings, errars might occur
during robot program writing, or the robot program might not be correctly written. Therefore, it is
necessary to check all content of the robot program. So be sure to change the communication
settings.

. J

~ & Caution X

When the following screen is displayed when connecting by
Ethernet.

When the following screen is displayed when connecting by Ethernet, click the [Allow access]
button by checking all the checkboxes in the screen.

i Windows Security Alert @

@ Windows Firewall has blocked some features of this program

‘windows Firewall has blocked some Features of RoboCom on all public and private networks,

Mame: RoboCam
Publisher: MITSUBISHI ELECTRIC CORPORATION

Path: Ct\program files\melsoftirt toolbox2irobocom. exe

llovs RobfbComn to communicate on these networks:
/| Prifate netwaorks, such as my home or work network

Public networks, such as those in airports and coffes shaps (not recommended
because these netwarks often have little or no security)

hat are the ricks of allowing a program through a firewal?

[ ®lalow access | | Cancel
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9.2.3. RS-232 Communication Settings

Change the RS-232 communication settings to match the robot controller side communications settings.
RS-232 communication can be used when connecting to a CR700 or CR500 series controller.

725 Edit Project # 1

Step.3.Communication
Set the communications with the robot controller.
Netwerk of the robot

Step

* Set the robot controller network, [P Adress: 192 188 . 0 . 1
1.0utline
2.Robot madel {"CopyThisPCseting | SubnetMask: 255 . 255 . 255 . 0
3.Communication Default Gatewsy: [ 197 . 158 . 0 . 254
4.Language
5.Travel axis -
kit Nl i ~Connection method
7Todl * Set the connection method of RT ToolBox3 and a robot.
8. Wesght and Sixe Method: |RS-232 -

B Communication setting.
Port £ com1

Baud rate 9600
Character size 8

Parity EVEN

Stop bit 2
Transmission timeout time [msec] 5000
Reception timeout time [msec] 30000
Mumber of retries 3

Protocol No-procedure

Figure 9-4 RS-232 Communication Settings

Table 9-4 RS-232 Communication Setting ltems and Default Values

Item Explanation Default value
Port used COM1 — COM10 can be selected. COM!1
Communication | Select from 4800, 9600, and 19200.
speed + It is possible to select Baud rate 38400 only when 9600
connecting this software with the CRnD-700 controller.
Character size 7 or 8 can be selected, but select 8. 8
Parity None, Odd, or Even can be selected. EVEN
Stop bit Select from 1, 1.5, and 2. 2
Send timeout Timeout time for sending
Settable range
Minimum value : 1000 msec 5000 msec

Maximum value  : 30000 msec
Receive timeout | Timeout time for receiving
Settable range

Minimum value  : 5000 msec 30000 msec
Maximum value  : 120000 msec
Retries Number of communication retries
Settable range 3
Minimum value 0
Maximum value  : 10
Usage protocol Non-Procedural or Procedural can be selected. Procedural
Set the following to perform a high-speed, stable communication.
Baud rate 119200 bps
Protocol used : Procedural
It is also necessary to change the communication settings to the same value of the robot controllers at this

time.

- & Caution \

Normal operation not guaranteed with USB to RS-232 cables.

Normal operation is not guaranteed when using the USB to RS-232 cable. When using the RS-232
as a communication port, use of a computer with a serial port is recommended.

. J
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9.2.4. GOT Communication Settings

GOT communication is a communication method that uses the RS-232 and USB interfaces on GOT to establish a
connection when a CR800-D/CR750-D/CRnD-700 series controller or GOT2000/1000 series is connected by

Ethernet.

"% Edit Project # 1

Step. 3. Communication

Set the communications with the robot controller.
Step | ~MNetwork of the robot
*Set the robot controller network.  IP Adress: | 192 . 188 . 0 .1 |
1.Cut line
2.Robot model [ Copy This PC Setting Subnet Mask: | 255 . 255 , 255 . 0 |
3 Communication Defauit Gateway: | 192 . 168 . 0 . 254 |
4.Language
5.Travel axis
6,Robot Additional Axis [ETTTEEE EITEE
7.Tool RT ToolBox3 and a robat.
8.Weight and Size )
B PC side I/F setting
Communication UsE
Network No. 1
Station Mo. 64
H Robot controller side I/F setting
Station Mo, 1
Timeout [sec] 30
Mext = ’ Finish ] ’ Cancel

Figure 9-5 GOT Communications Settings

Table 9-5 GOT Communication Setting ltems and Default Values

ltem Explanation Default value

COM (*1) COM1 - COM10 can be selected. COM1

Baud (*1) Select from 9.6Kbps. 19.2Kbps. 38.4Kbps. 57.6Kbps. 19.2Kbps
115.2Kbps.

Network No. (*2) 1 - 239 can be set. Match to Network No. of the GOT. 1

Station No. (PC side | 1 -64 can be set. Match to Station No. of the GOT. Set a

I/F setting) (*2) value different from the Station No. of Robot 64
controller-side I/F setting.

Station No. (Robot | 1 -64 can be set. Match to Station No. set by GOT.

controller side I/F 1

setting) (*2)

Timeout 1 - 9999 can be set. Set the timeout after transmission. 30 seconds
Note: If too short a time is set, a timeout error occurs.

(*1) COM and Baud are available only that RS-232 is selected.

(*2) In case of CR800-D controller, it is not displayed because it is unnecessary.
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9.2.5. CRnQ_R Communication Settings

CRNnQ_R communication is a method to connect with a CR800-R/CR800-Q/CR750-Q/CRnQ-700 series controller
by using a RCPU, a PLC Universal model QCPU module or a PLC Ethernet Interface module.

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

When using Ethernet, connect to the connector of the PLC RCPU, Ethernet Interface module or Built-in Ethernet
port QCPU.

CRnQ communication setting x

PC Side I/ Serial port PLC medule connection

~Serial port
| IRS-232

-~ Network
| INET/10{H),CC IE
(Diccink

| Ethernet

|10 Series bus

1 Serial port PLC module connection

2 Serial port Access serial communication other station via PLC module
3 Serial port Access MNET/10{H),CC IE other station via PLC module
4 Serial port Access CC-Link other station via PLC module
5 Serial port Access Ethernet other station via PLC module
6 Serial port Access serial com f : f

7 5eridl port Access s comml 1 € COMMuNication routes are displayed here. |
8 Serial port Access MNET/10{H]; —SEral COmMUNICauon oOtier Stauon via mogue
9 Serial port Access MNET/10(H),CC IE-CCink other station via PLC module

10 Seria! port Access CC—Lin!(NNEI’fID{}-Q,CC IE other station via PLC module -

o

Figure 9-6 CRnQ_R Communication Settings

[

On the CRnQ_R communication setting screen, when you select the computer interface, the communication
routes using the selected interface are displayed at the bottom of the screen. Select the communication route, then
press the [Detailed Settings] button. The detailed settings screen corresponding to the selected communications
route is displayed. These detailed settings will be explained from the next item.
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9.2.5.1. When RS-232 is selected

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

Table 9-6 Communication Routes That Can Be Selected for "RS-232"
Communications routes

Serial communication CPU unit connection
Serial communication Serial communication other station access via CPU unit
Serial communication NET/-0(H) other station access via CPU unit
Serial communication CC-Link other station access via CPU unit
Serial communication Ethernet other station access via CPU unit
Serial communication Serial communication via CPU unit - NET/10(H), CC IE other station access
Serial communication Serial communication via CPU unit-Ethernet other station access
Serial communication NET/10(H), CC IE via CPU unit - serial communication other station access
Serial communication NET/10(H), CC IE via CPU unit - CCLink other station access
10 | Serial communication Other station access CCLink - NET/10(H), CC IE via CPU unit
11 | Serial communication CCLink via CPU unit - Ethernet other station access
12 | Serial communication Ethernet via CPU unit - serial communication other station access
13 | Serial communication Ethernet via CPU unit - CCLink other station access
14 | Serial communication Serial communication connection
15 | Serial communication Other station access serial communication via serial communication
16 | Serial communication Other station access NET/10(H), CC IE via serial communication
17 | Serial communication Other station access CC-Link via serial communication
18 | Serial communication Other station access Ethernet communication via serial communication
19 | Serial communication Serial communication via serial communication - NET/10(H), CC IE other
station access
20 | Serial communication Serial communication via serial communication - Ethernet other station access
21 | Serial communication NET/10(H), CC IE via serial communication - serial communication other
station access
22 | Serial communication NET/10(H), CC IE via serial communication - CCLink other station access
23 | Serial communication CCLink via serial communication - NET/10(H), CC IE other station access
24 | Serial communication CCLink via serial communication - Ethernet other station access
25 | Serial communication Ethernet via serial communication - serial communication other station access
26 | Serial communication Ethernet via serial communication - CCLink other station access
27 | Serial communication CC-Link other station access via G4
28 | Serial communication CCLink via G4 - NET/10(H), CC IE other station access
29 | Serial communication CC-Link via G4 — Ethernet other station access
30 | Serial communication Serial communication other station access via NET/10(H), CC IE remote
31 | Serial communication NET/10(H), CC IE other station access via NET/10(H), CC IE remote
32 | Serial communication CC-Link other station access via NET/10(H), CC IE remote
33 | Serial communication Ethernet other station access via NET/10(H), CC IE remote
34 | Serial communication Serial communication other station access via NET/10(H), CC IE remote
35 | Serial communication Serial communication via NET/10(H), CC IE remote - Ethernet other station
access
36 | Serial communication NET/10(H), CC IE via NET/10(H), CC IE remote - Serial communication other
station access
37 | Serial communication NET/10(H), CC IE via NET/10(H), CC IE remote - CC-Link other station access
38 | Serial communication CC-Link via NET/10(H), CC IE remote - NET/10(H), CC IE other station access
39 | Serial communication CC-Link via NET/10(H), CC IE remote - Ethernet other station access
40 | Serial communication Ethernet via NET/10(H), CC IE remote - Serial communication other station
access
41 | Serial communication Ethernet via NET/10(H), CC IE remote - CC-Link other station access

P
]

OO N OB WIN =]
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CRnQ communication detail setting

Serial port Access serial communication-MMETf10{H},CC IE other station via PLC module

~{1)PC side IjF Serial Setting
com COM1 ™

~(2)PLC side IF setting of PLC module

Connected module | QnMotionCPU ¥

[ NET/10(H), CC-Link IE |

[ lvia GOT(Bus) transparent mode
__"= [ |wia GOT(direct coupled) transparent mode
Hi II! ["|via GOT{Ethernet) transparent mode
*
~(3)Target CPU ~{4)Check at communication time ——
ddad [
; 5 3 i Non-choice (1to9999)
~ (5)Network communication route setting of C24 ———

~{B)Coexistence network route setﬁnj of MMET/10,CC IE —

Netwark No. 1(1to 239)
:htii? No, which is channel 0 (0t 31) Station No. 0l{0toe4)

Head 1/0 which is channel origin | 0 (0 to FFO)

Figure 9-7 RS-232 (Serial Communication
NET/10(H), CC IE through CPU Unit — CCLink Other Station Access) Detailed Settings

"(5) Network communication route setting of MNET/10" and "(6) Coexistence network route setting of C24" may not
be settable depending on the network route selected.

GOT (Ethernet) transparent mode, display the setup screen by clicking the “Setting” button, and set the
communication items.

’ /\ Caution

CR800-R series controller has some communication paths that are not
supported.

~\

CRB800-R does not support the communication routes from “27. Serial communication CC-Link other station

access via G4” to “41. Serial communication Ethernet via NET/10(H), CC IE remote - CC-Link other station
access” in Table 9-6. Please use other route for communication.

.

v,
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9.2.5.2. When USB is selected

When "USB" is selected as the computer interface, the communications routes that you can select are the same as
for RS-232. See "Table 9-6 Communication Routes That Can Be Selected for "RS-232"".

CRnQ communication detail setting x
Serial port Access serial communication-MMETf10(H), CC IE other station via PLC module
{1)PC side I/F Serial Setting
19, 2¥bps
Serial Communications Link
_I—l!!" ~ (2)PLC side I/F setting of PLC module
i Comnected module Qriotoncry -
[ NETA10(H), CC-Link IE | [ via GOT(Bus) transparent mode
= i | |wia GOT(direct coupled) transparent mode
!i il [Tvia GOT{Ethernet) transparent mode
*
~(3)Target CPU ~(4)Chedk at communication time ——
3993 e
i 2 2 4 Mon-choice (1to9999) .
~ (G)Network communication route setting of C24 ——— ~{6)Coexistence network route setting of MNET/10,CC IE —
Head 1/0 which is channel origin | 0 (0 ta FF0) NetworkMo. | 1|(1to233)
:ht‘;“a‘;“ No. whichis chamnel | 0|(g531) Station No. 0lotoss)

Figure 9-8 USB (Serial Communication
NET/10(H), CC IE through CPU Unit — Serial Communication Other Station Access) Detailed Settings

"(5) Network communication route setting of MNET/10" and "(6) Coexistence network route setting of C24" may not
be settable depending on the network route selected.

GOT (Ethernet) transparent mode, display the setup screen by clicking the “Setting” button, and set the
communication items.

- /\ Caution N

CR800-R series controller has some communication paths that are not
supported.

CRB800-R does not support the communication routes from “27. Serial communication CC-Link other station
access via G4” to “41. Serial communication Ethernet via NET/10(H), CC IE remote - CC-Link other station
access” in Table 9-6. Please use other route for communication.

\. J
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9.2.5.3. When NET/10(H), CC IE is selected

It is possible to communicate using the "CC-Link IE controller network port" or "CC-Link IE field network port" newly
established in the QnCPU.

When "NET/10, CC IE" is selected as the computer interface, the communications routes that you can select are as
follows.

Table 9-7 Communication Routes That Can Be Selected for "NET/10(H), CC IE"

No. Communications Route
1 | NET/10(H), CC IE board communication  Other station access via NET/10(H), CC IE unit
2 | NET/10(H), CC IE board communication NET/10(H), CC IE via NET/10(H), CC IE unit —

CC-Link other station access
3 | NET/10(H), CC IE board communication =~ NET/10(H), CC IE via NET/10(H), CC IE unit -
Serial communication other station access

CRnQ communication detail setting =

MMNET/10(H},CC IE board communication Access MMETf10(H),CC IE-CC-Link other station via MMNET/10{H),CC IE module
~{1)PC side I/F MNET [10{H),CC IE board setting —

Connected board | NET/10 board -
Module No. 1st module -

~{ZIPLC side setting of MNET{10{H),CC IE module —

Connected module | NET/10{H),CC IE

~ (G)Network communication route setting of MNET10,CC IE ~{6)Coexistence network route settingi of CC-Link

~{4)Check at communication time ——
3 | Sec

Non-choice (1to9999)

NetworkMo. | 1| (1to239) Head 10 which is channel origin | 0 {0 toFFD )
SttonMa. | 0| (0ws4) :}‘]‘;‘;‘;"N"-“’hid"'s‘*ﬁ""e' | oltowmes)

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

"(5) Network communication route setting of MNET/10" and "(6) Coexistence network route setting of C24" may not
be settable depending on the network route selected.
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9.2.5.4. When CC-Link is selected

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

Table 9-8 Communication Routes That Can Be Selected for "CC-Link"
No. Communications Route
CC-Link board communication  Other station access via CC-link unit
2 | CC-Link board communication  CC-Link via CC-link unit — NET/10(H), CC IE other
station access
3 | CC-Link board communication  CC-Link via CC-link unit — Ethernet other station
access

CRnQ communication detail setting x

CC-Link board communication Access CC-Link-MMET/10(H),CC IE other station via CC-Link module

—_

Module Mo. | 1st module ¥

{{1}% side IjF CC-Link board setting ‘

GC-Link

l!l {ZJPLC side setting of CC-Link module
{Comeched module CC-Link module ‘

[ NET/10(H), CC-Link I[E |
®__L

!! L

Ll

~(3)Target CPU ~{4)Chedk at communication time ——

1339 e

Mon-choice (1to9999)

-~ (G)Network communication route setting of CCLink —, ~{6)Coexistence network route setﬁné of MNET/10,CC IE —
Station No. o| (otos3) Network No. 1|{1t0239)
Station No. 0/(0to64)

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

"(5) Network communication route setting of MNET/10" and "(6) Coexistence network route setting of C24" may not
be settable depending on the network route selected.
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9.2.5.5. When Ethernet is selected

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

Table 9-9 Communication Routes That Can Be Selected for "Ethernet"

No. Communications Route Special mention

1 | Ethernet board communication Access other station via Ethernet module

2 | Ethernet board communication Access Ethernet-serial communication other
station via Ethernet module
3 | Ethernet board communication Access Ethernet-CC-Link other station via
Ethernet module
Ethernet port direct communication PLC module connection
Ethernet port direct communication Access serial communication other station
via PLC module
6 | Ethernet port direct communication Access CC-Link other station via PLC
module
Ethernet port IP address designate communication PLC module connection
8 | Ethernet port |IP address designate communication Access serial
communication other station via PLC module
9 | Ethernet port IP address designate communication Access CC-Link other
station via PLC module

o~

~

CRnQ communication detail setting =

Ethernet board communication Access Ethernet-serial communication other station via Ethernet module
~{1JPC side I/F Ethernet board setting

7 Metwork No. |:|( 1to239)
=il © StationNo. | 1|(1to64)

- © —

Ethernet _(5) ~ (2)Metwork communication route setting Ethernet
“i E H !!! Module QI7IETL
& IMetwork No. 1
Serial Gornmunicationséinu e A T
e on

i AR ) =
E ] OPaddress | 0 .0 .0 .0 |
to

(I Host Mame

~ (3)Target CPU - {4)Check at communication time —— | Routing parameter transfer method
ﬂ ﬂ ﬂ ﬂ | 3 | Sec Inutomaﬁc response system b |
i 2 3 4 Non-choice (1to9999) .
~ (G)Network communication route setting of Ethernet — ~{6)Coexistence network route setting of C24
(G} Access to Ethernet module set on PC side I/F Head 1j0 which is channel origin | © l{0toFFD)
(" Other station in the same loop or access to f—
= : Station Mo, which is channel ol
multilevel system e |__J( Oto31)
[} & W R e itiE
o] Vil ad P

Figure 9-11 Ethernet (Ethernet board communication Access Ethernet-serial communication other station via Ethernet
module) Detailed Settings

“(1)PC side I/F Ethernet board setting”, “(2)Network communication route setting Ethernet”, "(5)Network
communication route setting of MNET/10", and "(6)Coexistence network route setting of C24" may not be settable
depending on the network route selected.

9-107 9-107



’ /N Caution

CR800-R series controller has some communication paths
that are not supported.

CR800-R does not support the communication routes from “4. Ethernet port direct
communication PLC module connection” to “6. Ethernet port direct communication Access
CC-Link other station via PLC module” in Table 9-9. Please use other route for communication.

.

~N

J

’ /\ Caution

Can not connect with two or more robot controllers in direct
connection.

When two or more robot controllers are connected on the network, it does not support from
“4. Ethernet port direct communication PLC module connection” to “6. Ethernet port direct
communication Access CC-Link other station via PLC module” in Table 9-9. Please use other
route for communication.

~N

J
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9.2.5.6. When Q series bus is selected

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

Table 9-10 Communication Route That Can Be Selected with the "Q Series Bus"
No. Communications Route
1 | Q bus communication CPU unit connection

CRnQ communication detail setting

Q Series bus CPU module connected

(1)PC Side IfF setting of Q Series bus
{ ) Series bus
(2)PLC side IjF setting of PLC module
~{3)Target CPU ~{#)Chedk at communication time
ddad [ o)
1 2 3 4 Non-choice (1to9933)
« (5)Network communication route setting of MNET/10,CC IE ~{6)Coexistence network route setting of MMET/10,CC IE

Cancel

Figure 9-12 Q Series Bus (Q Bus Communications CPU Unit Connection) Detailed Settings

& Caution

CR800-R series controller does not support Q series bus.

CR800-R does not support Q series bus communication. Please use other route for communication.

9-109 9-109



9.2.6. Travel base setting for display

Set the traveling

7% Edit Project # 1

Step. 5. Travel axis

Set the travel axes. The robot on the screen moves by an addition axis when you set the travel axis.

axis for display. The travel axis is set in Step 5. of the "Add/Edit Project" screen.

Step * Set the travel base information for display. Additional axis parameter does not change automatically.
1.0utline B Travel axis
2.Robot model E Use the travel axis #1 v
3.Communication Travel axis 17
4.Language Travel direction ¥ +direction
5.Travel axis Motion limit - direction [mm] -1000
6.Robot Additional Axis Motion limit + direction [mm] 1000
7.Tool Pitch [deg] 0
8.Weight and Size B Display the travel base v

- direction [mm] -1000

+ direction [mm] 1000

Width [mm] 00

Height [mm] 300

Use the travel axis #2 -

*The parameters of the additional axis is setin the information of the traveling axis.

Set the parameters of the additional axis l

o [ o [

Figure 9-13 Travel base setting for display

9.2.6.1. Travel base setting

Set the travel base that is displayed in the [Travel axis] field of this screen.
Up to two travel bases can be used simultaneously.

When the [Use the travel axis] checkbox is selected, the travel axis, travel direction, motion limit, pitch, and travel
base information can be set.

You can set J7 and J8 axes to the travel axis. When two travel bases are used, specify different axes to each of the
travel bases.

The travel directions are as follows. When [Z +direction]/ [Z -direction] is set in the Travel direction, the travel base
does not display.
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Travel direction: Travel direction:
X +direction X -direction

Travel direction: Travel direction:
Y +direction Y -direction

Travel direction: Travel direction:
Z +direction Z -direction

Figure 9-14 Travel direction (When setting the J8 axis to the traveling axis)




9.2.6.2. Robot additional axis parameter setting

Click the [Set the parameters of the additional axis] button. The content set to [Travel axis] is applied to the robot
additional axis parameters of the simulation. Note that parameters are not automatically set if the above button is not
clicked.

* The additional axis parameters include these parameters.
AXMENO,AXJNO,AXUNT,AXGRTD,AXGRTN,AXACC,AXDEC,AXMREV,AXJMX,AXENCR,MEJAR
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10. Robot Programming Language Setting

Select the robot program language that is used. The languages you can select are as follows.

Table 10-1 Robot Programming Languages for Each Controller

Robot program language
Robot controller
MELFA-BASIC VI | MELFA-BASIC V | MELFA-BASIC IV Movemaster
commands
CR800-D/CR800-R/ . . ) )
CR800-Q
CR750-D/CRnD-700 x o o o
CR750-Q/CRnQ-700 x o o o
CRn-500 X X o o

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

On the project tree, click the desired project name with the right mouse button, then from the right button menu,
select "Edit Project". The project edit screen is displayed. Set the language in the "Step 4. Language" page of the
Edit Project screen.

"% Edit Project # 1

Workspace o x Step.4.Language
4 Factory Line#1 Set the language of the robot controller.
LE} ;P__!':'Ionlb:r Step
RCL -
Edit Project >|| 1.0utline
43 Delete Profect 2.Robot Model * Select the language to use in a robot program.
<5 Elete Frojec 3.Communication
Em MEL Update Project 4.Language Program Language: MELFA-BASIC VI I
@ 1o 5.Travel axis
Offline » =
6.Robot Additional Axis =celact the regional language.
Backup 4 7.Tool

It's possible to describe @ comment of a program by a chosen language.
Tool 3 8.Weight and Size

Regional Language: Language of the OS5 -

’ < Back ” Next > Finish

Figure 10-1 Setting the Language

Select the program language to be used and click the [Finish] button.
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11. Writing Programs

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

~ & Caution \
Program names that cannot be handled by the computer

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

the program name in the controller.
"Reserved terms" are special character strings that the Windows system uses and therefore can

not be used as file names. These "reserved terms" are character strings such as the following.

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

Program names that cannot be handled by the robot controller.

It is not possible to use the following program names:
2. The program name is too long. (13 characters or more).
3. The program name contains characters other than alphanumerics.
4. The top of the program name is "0"(Zero).
A warning is displayed when you input the program name including these conditions in the following
operations.
- Writing a New Program
- Copying the program
- Renaming the program name
- Drag and drop operation

When a password is registered in a program by the robot controller’s
security function, the program in the robot controllers cannot be read,
saved, copied, renamed, or deleted.

When the password is registered in a program by the robot controller's security function, the

programs in the robot controller cannot be operated as follows.
o : Enable. x:Disable

Item to which password of security function is registered.
Program Parameter File

Reading of programs.
Saving programs

Copying programs 8 ° °
Renaming programs

Please delete the robot controller's security function password when you perform these. Refer
to "15.5.3 Delete Password™ for the method of deleting the password.

For details on versions of robot controllers that support security functions, refer to "Table 15-12
Compliant version of this function and controller".
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11.1. Writing a New Program

11.1.1. Writing a new program on the computer

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

r— I x 9 E Hew Robot program =g
Workspace 1
1 [ Factory Line#1 Program path: —
[ 30 Monitor [C#RT TooBox3#Factory Line# 1¥RC1¥Program | ’ ]
=] Robot program Size | Date ‘ Time |
@ Splne | Mew
[ [E] Paramet|
[ Oy Backup Program Manager
[ ¢§ Tool Program Convert
I+ B MELFA-3D Vision
[ [ 1/o simulator r
Robot program: PG1 |

Figure 11-1 Writing a New Program on the Computer

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

~ & Caution
Program storage folder

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

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

Select [Online] or [Simulation] -> [Program] for the new project to be created, and click the mouse right button.
The right button menu is displayed, so click [New].

\"nrkgpmg j,'_ *® [N New Robot program
4 [W Factory Line#1 Robat Controller:
[® 3D Monitor [rct | ’
l = gm‘:: Robot program Size | Date Time | protect
& RY-7FM-Q
@ Operation Panel

Spline , i |
[+ [Z] Paramet
Program Manager

> ] Monitor

[» % Maintenance
[» S8 Board

4 w MELF&-Warks 4 [

[+ Wy Baday

] P
Robot program: PRG1

[+ & Tool preg | |

Figure 11-2 Writing a New Program in a Robot Controller

Input the robot program name, then click the [OK] button. The "Read Item" screen is displayed, so check the read

items, then click the [OK] button. For details on the read items, see "11.2.3 Read Iltems when opening program
in robot controller”.

B Program 1:RC1 PRG1.r (Online) [MELFA-BASIC VI]

4 1 4
El
Edit Robot: | 1:RV-7FR-R - [ Get Current Pos. ] [ Pos. Jump ]
Mame X ¥ Z A B C L1
F] [ »

¥¥Z Alt+¥ | Joint AJt+JIWorkcoordinate AJt-H.lL'J

Figure 11-3 Editing a New Program
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11.2. Opening an Existing Program

11.2.1. Opening an existing program on the computer

Open the target project in the project tree with [Offline] -> [Program]. The stored programs are displayed on the
project tree, so double click the program you want to edit.

Workspace 41 x B Program 1:RC1 PG1.prg [MELFA-BASIC VI]
2 [Od Factory Line#1 1 ‘'[Connection to MELFA-3D Vision] =
[Hd 3D Monitor | TEMOpeml) o2 Ten =
[+ @ MELFA-Works Coemarr )
| RC1 Wait M Cpen(l) = 2
| Offline While 1
FEL ' [Measurement, recognition]
| RV-7FR-D Mov PEva
al ﬂ Program V3Run #1, "Jos2", 1, 1, 1, 1, 1 i
Spline 4
[ [E] parameter ‘ it ot
33 Backup - =
b 4§ Tool Name X ¥ z A B € -
P1 369,980 -0.000 705,130 -130.000 0.020 -130.000 5
P2 118,950 -367.800 473,100 -155.860 -53,350  63210.000
P3 -247.550 -395.770 554,990 179,890 37.630 64,100 =
[ ] »
X¥Z Alt+x |Joint Alt+] | Work coordinate  Alt- |

Figure 11-4 Opening a Program on the Computer

11.2.2. Opening a program in a robot controller

Expand [Online] or [Simulation] -> [Program] for the target project in the project tree. The stored programs are
displayed on the project tree, so double click the program you want to edit.

Workspace a x
2 [0 Factory Line#1
[¥& 30 Monitor
2 lad RC1 " —
= ] . B Program 1:RC1 PRG1.r (Online) [MELFA-BASIC VI]
Offline -
N i LFL— Fisi
4 Online } [Cc::'mect,:LF:n to I:iE_.FH 3D Visiomn] -
= 2i If M Cpen(l) <> 2 Then =
&) RV-7FM-Q 3 V30pen "COM2:" RAs #1 =
ﬁ Operation Panel 4 EndIf
1 Ell Program 5 Wait M Open(l) = 2
Bi 6 While 1
” ' [Measurement, recognition]
3 Mov PEva
ai VARun #1. "JORZ". 1. 1. 1. 7. 1 3
4 i »
El
Read Items
‘ Edit Robot: | 1:RV-7FR-R - [ Get Current Pos. ” Pos. Jump ]
[7]Position Varibh Name X ¥ z A B C L1~
rosiion Variables P1 369,980 -0.000 705.130 -180.000 0.020 -180.000 0.000 =
["Iprogram External Position Variables P2 118,950 -367.800 473.100 -155.860 -53.350  £3210.000 0.000
P3 -247.550 -395.770 554,990 179,890 37.630 £4.100 0.000 +
XYZ Alt+x |Joint Alt+] | Work coordinate  Alt+W |

Figure 11-5 Opening a Program in a Robot Controller

Input the robot program name, then click the [OK] button. The "Read Item" screen is displayed, so check the read
items, then click the [OK] button. For details on the read items, see "11.2.3 Read ltems when opening program
in robot controller”.

If you open a program which is set “Reading protection” (displayed on the project tree), release it with reference
to “11.12 Set / Release read protection” before you open the program.
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11.2.3. Read Items when opening program in robot controller

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

The default values of read items are as follows.

[¥]command Lines
[/|position Variables

[“IProgram External Position Variables

Cancel

Figure 11-6 Read ltems
The program external position variable read operations are shown in "Table 11-1 Program External Position
Variable Read Operations". (For details on program external position variables, see "Detailed explanations of
functions and operations" in the robot controller's user's manual.)

Table 11-1 Program External Position Variable Read Operations

Read ltem
° c d Position variable, joint variable Position array variable,
= S |5 3 (P_01, J_02, etc.) e ;
E| 2|88 (MOVEMASTER command : joint array variable
€ 3 |8 =5 901-999 ’ (P_100(), J_102(), etc.)
Q o |[X o 3 - )
o wa
Reads only the external position .
W W W
& = 2 variables (position variables, joint Beads ‘."lll elements useci n
CR800/ . L . instruction statements. (*2)
F N ol variables) used in instruction
CR750/700 statements. (*1)
series robot -
controllers e M | Reads all external position variables (position variables, joint
N N = variables, position array variables, joint array variables).
Reads only the external position .
5] el 2 2 variables (position variables, joint Beads_all elements l,fsed n
= . C . instruction statements. (*2)
= F u ol variables) used in instruction
5 o statements. (*1)
3 S
% 5 r & M | Reads all external position variables (position variables, joint
S < = [ [ I variables, position array variables, joint array variables).
o®
88 L | M |F | F
22 =
'g%’ f o L M | Reads all external position variables (position variables, joint
g "g T N = = variables, position array variables, joint array variables).
Q o)
(g
sl 7| |n|w
O =
o
o.> p— . . .
O @ | This screen is not displayed.
o m
> o

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

Program data backed up on the personal computer by the backup function can be edited in the Edit Program screen.

Open the target project in the project tree under [Backup]. Select the backup data (All files or Program) stored the
program you want to edit. From the right mouse button menu, click [Open Backup program]. The stored programs
are displayed on “Open Backup Program” window. Select the program you want to edit, and click [OK] button.

The extension of program data file in the backup data is “*.MB6”, “*.MB5”, or “*.MB4".

Workspace qx
& Factory Line#1
[#8 3D Monitor
RC1
Offline
43 Backup
3 Al
3 Progr,

3 Backipdi
[C1d Parameter Restare
4 system Prog
& Tool Delete
RCZ Open Backup program » e )
EIT] MELFA-3D vision B Program 1:RC1 C:¥RT ToolBox3¥Fa...¥Backup01¥ P
E 1/0 Simulator Check Backup programs - — -
T 1i '"[Connection to MELFA-3D Vision]
2. If M Open{l) <> Z Then
3 V3Open "COMZ:" h= #1
[u.] -BAS = E 23
Open Backup program [MELFA-BASIC W] 4 FEndlf
Backup folder: 5 Wait M Cpen(l) = 2
[C#RT TooBoxB#Factory Line# 1#RC1¥Backup¥Backup0t | [ I 6 While 1
7 ' [Measurement, recognition]
8 Mov PEva
Robot program Size | Date ‘ Time ‘ 3 ViRkun $#7. "JIORIZ". 7
" ] PRG1.MBS 7o4 2017/04/11 14:02:29 4 I
" [ PRG2.MBS 313 2017/04/11 14:02:25
" [£]PRG3.MB5 401 2017/04/11 14:02:29

‘ Edit Delete Robot: | L:RV-7FR

MName X Y z
B 368,380 0,600 705,130
P2 118,950  -367.800 473,100
P3 247,550  -395.770 554,990
P n

XfZ AltsX | Joint Alt+) | Work coordinate  Alt-y

Figure 11-7 Opening a program in the backup data

If you open a program which is set with “Read protection”, the reading password input screen is displayed. You can
open it by inputting the password set prior to backup.

~ & Caution N\

Cautions on opening backed-up programs.

The cautions on opening backed-up programs are as follows,

(1) Only programs made in the robot program language specified by the current project can be
opened.

(2) The program external position variables used in the program cannot be read.

(3) If the program is opened from Program backup data, the values of the user definition
external variables become 0.

(4) If the program is opened from Program backup data or the data of an unsupported robot,
the joint position variables, additional axis values, and direct-driven axis values used might
be not converted correctly.
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11.3. Explanation of Program Edit screen

This explains the program edit screen.

B Program 1:RC1 PG1.prg [MELFA-BASIC VI]

1 ' [Connection to MELFA-3D Vision] e
2 If M Open(l) <> 2 Then =
3 V30pen "COMZ:" As #1 3
4, EndIf —
5 wait M open() = { COmMmand editing :
67 While 1 screen Move the border line
T ' [Measurement , TECOQIIITIONT
Mow PEva up and down

V3Run #1, "JCB2", 1, 1, 1, 1, 1 %
il 3
= £
P = a
E

ry

— - - 1 B i~

<4 Position variable edit screen s =
118,950 -367.800 473.100 -155.860 -53.350 63210.000 0.000

-247.550 -395.770 554.990 179.890 37.630 54,100 0.000 [
i »

[ | Joint Alt+] | Work coordinate  Alt-+W |

Drag title "position” or tab "XYZ"/"Joint”/"Work coordinate”

B Program 1:RC1 PG1.prg [MELFA-BASIC VI]

' [Connection to MELFA-3D Vision]
If M Open({l) <> Z Then

3 V30pen "COM2:" As #1
4 EndIf

5. Wait M Open(l) = 2 E
DWnile 1
! [Measnrement, recognic
Mov FEva

| 3 VaRun #1, "JOB2", 1. 1,1, 1,1 [¥l
4 il »

L 2 A B € LLjis
P1 369,980 0,000 705,130 -180.000 0,020 -180,000 0,000 =
P2 118.950 -367.800 473.100 -155.860 -53.350 63210.000 0.000
P3 -247.550 -395,770 554,990 179.890 37,630 54,100 0,000 &

[ il E 3

Xz Alt+x |Joint Alt+] | Work coordinate  Alt+ |

2, If M Open(l) <> 2 Then
3 ViOpen "COM2:" A= #1
4 EndIf
5
&

Wait M Open(l) = 2

While 1 i .Name * Y Z
' [Measurement, recognitic P1 368,980 -0.000 705,130
8 Mov PEva P2 118.950 -367.800 473,100
9 V3Run #1, "JoE2", 1, 1, 1 |lp3 -247.550 -395.770 554.990
10 *Loopl:If M ViRslu(l) < O | |p,, 0.000 0.000 0.000
11 If M _V3Rslt(l) <> O Then oc 2,000 0,000 0.000
12 Mium = M V3Num(1) ap : : :
13 If MMum = O Then GoTo *F1  |PEVa 0.000 0.000 0.000
14 PRcg = P_V3Pos(1,1) PGet 0,000 0.000 0,000
15 PROt = P_Zero PHnd 0,000 0,000 0,000
16| FRot.C = PRcg.C PRcg 0.000 0.000 0.000
17 PHnd = P Zezxo
8 If PRot.C>0 Then PHnd.C = PRot 0.000 0.000 0.000
19 PLp.X = PReg.X
20!| Pap.Y = PReg.¥
21| PEp.Z = 150 = K I 3
FERRTT e R T e » WZ Aletx | Joint Alt+] | Work coordinate  Alt- |

Figure 11-8 Explanation of Program Edit screen

The top part of the screen is the program command statement edit screen and the bottom part is the position
variable edit screen.
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To change the position dividing the top and bottom screens, drag the border line with the mouse. Also, the display
position of each editing screen can be changed by dragging the title "position” or tab "XYZ"/"Joint"/"Work coordinate".
This is handy when you want to expand the command edit screen, for example because there are many lines of
commands. For details, see "11.5 Customizing the Display Position".

The background color for the command edit screen depends on the robot language used. The background color can
be changed from option screen. For details, refer to "11.6.9Setting the background color of the program editor".

Table 11-2 Command Edit Screen Background Color (Initial color)

Robot language Background color
Normal Debugging
MELFA-BASIC VI White
MELFA-BASIC V White Light blue
MELFA-BASIC IV Light yellow g
Movemaster commands | Light green

Debugging means when the program is opened in debugging status.
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11.4. Ribbon During Program Editing

During program editing the "File", "Edit", "Debug" and "Tool" tabs are displayed on the ribbon.

Waorkspace

Home Online

File Edit Tool 30 view View Help

Figure 11-9 Ribbon During Program Editing

The button in each of these tabs are as follows.

Tab Group Button Explanation Menu
item
Home
Wurk pace Onling File Edit Tool 3D view View Help
L BN e - TR
Open Save Close Delete |><Delete DOffline Online Simulator SF:Z?JED Prpet\:':‘ei\r Print SPErtia; /
Workspace Project Mode Print Document
Print Page Setup Pages in the program to print can be customized. 11.10.3
Print preview You can preview how a printed page of the program | 11.10.1
will look.
Print This prints the program. 11.10.2
File
Save Save As Save 4
-» PC -> 3-.L:-'_|l
Save
Save Save Saves the program being edited with its current | 11.9.1
name.
Save As -> | Saves the program being edited with its current | 11.9.2
PC... name on the PC
Save As -> | Saves the program being edited with its current | 11.9.3
Robot... name on Robot controller
Edit
as ‘? J':E .QTmmt ‘EE;;: ate | dpade o MJ 9 undo. | # Find \f:S=t 5 Delete ol
By copy Q¥ Reds Siump | EZcolapsean| iedn W 8 paste | QFRedo | 2 Repl Wi previous WDetete all | B pa
Command line Cut Cuts a character string from the command being | 11.7.4.2
edited.
Copy Copies a character string in the command being | 11.7.4.1
edited.
Paste Pastes the copied or cut character string to the | 11.7.4.3
specified location.
Undo Cancels the command edit and return to the
previous state
Redo Redo the command edit
Syntax Check | You can check whether or not the edited robot | 11.7.4.13
program is syntactically correct.
Template You can display a list of the commands and make 11.74.14
insertions on the program command edit screen.
Jump Jumps to the specified step number or label. 11.7.4.9
Separate Separates and displays the command editing 11.5
screen.
Collapse all Collapses and displays all command blocks. 11.7.4.22
Expand all Expands and displays all command blocks. 11.74.22
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Tab Group Button Explanation Menu
item

Position variable | Add Add a position variable. 11.7.3.1

Edit Edit the selected position variable. 11.7.3.1
Delete Delete the selected position variable. 11.7.3.2
Robot Select the robot to be used in the "Get current Pos." | 11.6.11
and "Pos. Jump". 11.8
Get current | Get the current position of robot to selected position | 11.6.11
Pos. variable.
Pos. Jump Move the robot to the coordinates of selected 11.8
position variable.
Copy Copies the position variable. 11.7.4.4
Paste Pastes the copied position variable. 11.7.4.5
Redo Redoes the editing operation on the position
variable.
Undo Undoes the edited location of the position variable.

Find/Replace Find Searches for the specified character string. 11.7.4.6

Replace Replaces the specified character string with another | 11.7.4.8
character string.

Find in Files Searches for the specified character string in the 11.7.4.7
program files.

Bookmark Set Adds a bookmark to the selected program line. 11.7.4.21

Delete Deletes a bookmark from the selected program line.

Delete All Deletes all bookmarks from the program.

Previous Jumps to the line set with a bookmark immediately
before the cursor.

Next Jumps to the line set with a bookmark immediately
after the cursor.

Transmission All Writes all lines of the program to the robot controller. | 11.7.4.1
This cannot be used when the program is opened in 2
debugging status.

Partially Writes the selected program lines to the robot 11.7.4.11
controller.
This cannot be used when the program is opened in
debugging status.

Comment Comment Batch exchanged selected lines are | 11.7.4.18
commented-out.

Uncomment The selected lines of the comment are batch | 11.7.4.18
released.

Remove all Removes all comments in the program. 11.7.4.19

Arrange All Arrange all comment in the program. 11.7.4.20

Debug edit Edit Edits the program command lines opened in 11.11.3
debugging status.

Insert Inserts the command lines into a program opened in
debugging status.
Delete Deletes the command lines in a program opened in
debugging status.
Debug
WO[kEP‘_ace Home Cnling Edit
s 3= Edit | Show the Executed Line Always
b 3 QDD éld ' :
D;%L;g Set  Delete D;Iﬁte §-§-~Delete
Start/Stop Ereakpoint Debug Edit Show

Start/Stop Debug start Reopens the program being edited in the debug | 11.11.1
mode.

Debug stop Reopens the program in the debug mode in an | 11.11.6
editable state.
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Tab Group Button Explanation Menu
item
Breakpoint Set... Sets a breakpoint in a program opened in 11.11.4
debugging status.
Delete Deletes a breakpoint in a program opened in
debugging status.
Delete all Deletes all breakpoints in a program opened in
debugging status
Show Show the Sets display/non-display the executed line in the 11.11.1
executed line program opened in debugging status.
always
Tool
* Wo_fE__p_tace Home Oniine File Edit
. r'd e 1
Command Line Paosition Variable Batch Edit Tact Time Calculation| Other
Command line Renumber The renumbering function can only be used with 11.7.4.16
MELFA-BASIC IV and Movemaster commands.
Batch-renumbers line numbers.
Sort The sorting function can only be used with | 11.74.17
MELFA-BASIC IV and Movemaster commands.
Sorts edited programs in line number order.
Position variable | XYZ variable Changes the position variables in the program being | 11.7.4.15
Batch edit Joint variable edited in a batch and can sum up all the values
Work
coordinate
variable
Tact time | Run Tact time calculation can only be used in a 20.3
Calculation calculation simulation.
You can calculate the tact time of the program.
Other Option You can customize the syntax check before saving 11.6
for example.
* When the program is opened in the debug mode, the [Tool] tab is not displayed.
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11.5. Customizing the Display Position

The separation position of the screen can be customized by dragging the border line between the command editing

screen and the position variable editing screen.

B Program 1:RC1 PG1l.prg [MELFA-BASIC VI]

!

1 ' [Connection to MELFA-3D Vision]

2; If M Open(l) <> Z Then

3 V3Open "CCM2:" A= #1

4; EndIf

5 Wait M Open(l) = 2

6i-While 1

7 ' [Measurement, recognition]

i} Mov PEva

9 "Jogz", 1, 1, 1, 1, 1

V3Run #1,
Il

Z

A B

C

Pi 369.980 -0.000 705,130 -180.000 0.020 -180.000 0.000
p2 118.950 -367.800 473,100 -155.850 -53.350  £3210.000 0.000
P3 -247.550 -395.770 554,990 179.890 37.630 54,100 0.000

4 ] »

4

XYZ AltsX |Joint Alt+] | Work coordinate  Alt+W |

Move the border

line up and down

ﬁ

B Program 1:RC1 PGl.prg [MELFA-BASIC VI]

1 '[Connection to MELFA-3D Vision]
2. If M Cpen(l) <> 2 Then

3 V3Cpen "COM2:" As #1

4 EndIf

[N

4

Move the border
line up and down

Figure 11-10 Customizing the Screen Separation Position by the Border Line
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The separation position of the command editing screen can be customized by clicking the [Edit] tab -> [Command
line] group -> [Separate] button on the ribbon.

The separation position of the command editing screen can also be customized by dragging the "LI" or border line
on the scroll bar in the command editing screen.

Warkspace File

T e ]

Home Chnline

g'% Cut 9 Undao :;-_a' @Template : = Separate :
By copy c Redo = Jump == Collapse All
= Syntax

(@ paste L E2 typand All

Cammand Line

B Program 1:RC1 PGl.prg [MELFA-BASIC VI]

i '[Connection to MELFA-3D Visio

i If M Open(l) <> 2 Then

H V3Open "COM2:" Bs #1

| EndIf

. Wait M Open(l) = 2
T WRTTE™T

' [Measurement, recognition

<P

Mov PEva
V3Run $1, "JosB2w, 1, 1, 1,31, 1
H *Loopl:If M W3Rslt(l) < O YJhen GoTo *Loopl -
4 - T "ﬁnl\ﬁ T T - o »

B Program 1:RC1 PGl.prg [MELFA-BASIC VI]

1; '[Connection to MELF&-3D Visio 1} '"[Connection to MELFA-3D Visio|a
2 If M Open{l) <> 2 Then 2 If M Open{l) <> 2 Then =
3 V30pen "CCOM2Z:" Rs #1 3 V3Open "CCOM2:" Rs #1

4 EndIf 4; EndIf

5 Wait M Open{l) = 2 5. Wait M Open(l) = 2 -
1, '[Connection to MELFA-3D Visio 1} '[Connection to MELFA-3D Visiola
2 If M Open(l) <> 2 Then 2 If M Open(l) <> 2 Then =
3 V30pen "CCM2Z:" As #1 3 V3Open "CCM2Z:" Bs #1

4 EndIf 4 EndIf

5 Wait M Open(l) = 2 5i Wait M Open(l) = 2 b

4 il K [ »

Move the border

line up and down

B Program 1:RC1 PGl.prg [MELFA-BA B Program 1:RC1 PG1.prg [MELFA-BASIC V]

1 '[Connection to MELFA-3D Vision]
2 If M Cpen(l) <> 2 Then

! [Connection to MELFA-3D Vigg
If M Open(l) <> 2 Then

8 Mov PEva

' [Connection to MELFA-3D Vi T
If M Cpen(l) <> 2 Then

V30pen "COM2:" Bz #1
EndIf

Move the border
line left and right

! '[Connection to MELFA-3D Vis
If M Open(l) <> 2 Then
V3Cpen "COMZ:" As

1/ '[Connection to MELFA=Sm—_Xion]
2 If M Open(l) <> 2 Then
3 V3Cpen "COM2:"

4 EndIf

Rs #1
5 Wait M Cpen(l) = 2
& While 1
7 ! [Measurement, recognifion]
QK

* [Measurement,
Hov PEva

zecogniti

-

Eian T

Figure 11-11 Customizing the Separation Position of the Command Editing Screen by the Border Line
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3 V3Open "COM2:" As #1 V3Open "COMZ:" As #1

4 EndIf EndIf -
5 Wait M Open(l) = 2

€ While 1 ]
7 ' [Measurement, recognition] =

4



You can customize the position editing screen itself and the display position of the XYZ data/joint data/work

coordinate data of the position editing screen by dragging each of the "Position", "XYZ"

title and tabs in the position editing screen.

B Frogram 1:RC1 FG1.prg [MELFA-BASIC VT]

' [Connection to MELFA-3D Vision]
If M Open(l) <> 2 Then
V3Cpen "COM2:" As #1
EndIf
Wait M Open(l) = 2
While 1
' [Measurement, recognition]

Then GoTo *Loopl

4

jram 1:RC1 PG1l.prg [MELFA- /1]

' [Connection to MELFA-3D Vision]
If M Open(l) <> 2 Then

V3Cpen "CCM2:" As #1
EndIf

Y z A B 2 |l
369,980 705.130 -180.000 0.020 -180.000 |=
118.950 -3670 473.100 -155.860 -53.350 63210.000
-247.550 -395.770 179.890 37.630 64.100
0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 | ¥
[ »
(XZ Altx [Joint Alt+) | Work coordinate  Alt+ | )
N — =
—_— —
! Drag
- O X

i »

i Z A

B oy |~

705.130 -180.000

90,000

-180.000 |+
3

5 Wait M Open(l) = 2 i
6CWhile 1 Mg - 4 :
g ' [Measurement, recognitic Pl 369,980 -0.000 705,130
8 Mov PEva _|{[rz 118,950 -367.800 473,100
g V3Run #1, "JoB2", 1, 1, I P3 -247.550 -395.770 554.990
10 *LoopLiIf M V3Rs1t(l) < € |, 5 a0 e Gten
11 If M V3Rslt(l) <> O Then
a3 e FCap 0.000 0.000 0.000
13 If MNum = 0 Then GoTo *FI | |PEVa 0.000 0.000 0.000
14 PRcg = P_V3Pos(l,1) PGet 0.000 0.000 0.000
15 PRot = P_Zero PHnd 0.000 0.000 0.000
15 PR°;‘;§: P:Cg-c PReg 0.000 0.000 0.000
7 'E - ero
18 If PRot.C>0 Then PHnd.C = |0 000 £:008 008
19 PAp.X = PRcg.X
20| PAp.Y = PReg.¥
21| PAp.Z = 150
22 PAp.A = PCap.A
23| PAp.B = PCap.B
24| PAp.C = PCap.C 7 o =
25 PAp = PAp * PRot v

e u b | xvz e [Jomt A+ | Work coordinate At

'Joint"/"Work coordinate"

B Program 1:RC1 PGL.prg [MELFA-B.

SO s W R

B Program 1:RC1 PG1.prg [MELFA-BASIC VI]

I I

' [Connection to MELFA-3D Vision]
If M Cpen(l) <> 2 Then
V3Open "COM2:" RAs #1
EndIf
Wait M Cpen(l} = 2
While 1

3

ram 1:

MName X ul z A B e
iP1 369.980 -0.000 705.130 -180.000 0.020 180,000 | =
P2 118.950 -367.800 473.100 -155.860 -53.350 ©53210.000

P3 -247.550 -395.770 554,990 179.890 37.630 54,100
PAp 0.000 0,000 0,000 0.000 0.000 0.000 |«
4 il >
XYZ Alt+X |Joint Alt+] | Work coordinate  Alt+W

' [Connection to MELFA-3D Vision] "
If M Open(l) <> 2 Then
V30pen "COM2:" As #1 =
EndIf
Wait M Open(l) = 2
While 1
' [Measurement, recognition]
Mov PEva
V3Run #1, "Jos2", 1, 1, 1, 1, 1
); *Loopl:If M _V3Rslc(l) < 0 Then GoTo *Loopl =

Name X L z A B ||~
Pl 359,980 -0.000 705,130 -130,000 0,020 -180,000 =
P2 118.950 -367.800 473.100 -155.860 -53.350 63210.000
P3 -247.550 -395.770 554.990 175.890 37.630 64.100
PAp 0.000 0.000 0.000 0.000 0.000 0.000
PCap 0.000 0.000 0.000 0.000 0.000 0.000 ¥
El ] 3

Xz Altex |Joint Alt+] | Work coordinate  Alt+W |

Figure 11-12 Customizing the Screen Separation Position by Title and Tabs

11-127

11-127



11.6. Customizing Other Than the Display Position

The program editing screen can be customized in various ways such as the syntax check before saving and
color-coding of reserved terms in the robot program that is displayed in the command edit area.

With the program opened, click the [Tool] tab -> [Other] group -> [Option] button on the ribbon, and make the
required setting in the Option screen that is displayed.

Clicking the [Reset default values] button returns settings to their default state.

% General | B Project Editing

Operation Panel Switch The Operation Mode B

3D Monitor B Screen Layout

Program Editin 5

g ¢ Screen Layout Mode - :’;i;kfnp:“

Eecooooooo
1 Reset pefaut vaues | ! oK
ey

Figure 11-13 Option Screen
11.6.1. Displaying input candidates

Input candidates can be selected and input from a list when some of the commands, system functions and system
status variables in the robot program have been input in the command edit area.

v B Display Option

General ' |
Operation Panel : & Automatically display input candidates wh |
3D Monitor | Display of the Input Candidate ” When press Cirl+5pace key, the input car !
Program Editing ' " Not display :
% Diphy = = e Tpee- - - - -o - e [ SRR
4 < 7 < 7 )

Select “Automatically display Select “When press Ctrl+Space

input  candidates while key, the input candidate list

displayed”.

inputing a character string”.

Input reserved | M| LI IIIIIIIIoIIS T v | Input reserved terms
terms up to | up to midway by the
midway M_Acists + | [Ctrl] + [Space] keys
M_Ax Trk Wk No 1| after input
Reg M_BrkGq l ]
M_BsCoophd i i
Co— | 1 —_—
¢ M BsNo :
M_BTime :
M_CavSts o, | |
- 0o/ _ J

Figure 11-14 Setting Term Complementation
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11.6.2. White space display

Space in the command edit area can be replaced with visible text and displayed.

General B Display Option
Operation Panel & Automatically display input candidates wh
3D Monitor Display of the Input Candidate " When press Cirl+Space key, the input car
Program Editing (mm—mmmmmm e m ﬂNﬂidM————————————————-l
% Display | White Space i !
Eonts and Colors CTAgefndent """ TP T P—"""""""""":'
Checked Unchecked

B Program 1:RC1 1.r (Online) [ME

10 Mov-Bl------ ' Comment 11 Mov P1 'Comment
2l Mov-Pl------ ' Comment 2; Mov P1 'Comment
(. J/
[ st Dtk vaes | ox

11.6.3. Auto indent

The edit starting digit after the Enter key is pressed in the command edit area can be automatically aligned with the

previous line.

Figure 11-15 Setting White Space Display

General B Display Option
Operation Panel @ Automatically display input candidates wh
3D Monitor Display of the Input Candidate ¢ When press Ctrl+Space key, the input car
Program Editing " Not display
% Display (Ahite Space . _____ J e 3
Fonts and Colors | Auto Indent 72 |
Background color “Display[~FAntofCammand Format —~ v~~~ """~ """ TTTTTTTTTT
General Paste w |Line Number i
4 N N
B Program 1:RC1 1.r (Online) [MELFA-
& L]
i '——— Imitialize 30VE
6 W3Close
Ti VW30pen "COMZ2:"As #1
3 L]
- g
[ 10 Cwvrd 100 :I
11 - — - 4
_— . | E(_:ilt start .dlglt is gutom_atlcally )
aligned with previous line
\_

Figure 11-16 Setting Auto Indent
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11.6.4. Command format hints

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

General B Display Option
Operation Panel % Automatically display input candidates wh
3D Monitor Display of the Input Candidate " When press Ctrl+Space key, the input car
Program Editing " Not display
% Display White Space G
Fonts and Colors (—-Autelndent - - - - - - - _ e e e _____|8 N
Background color | Display the Hint of Command Format = !
General il T“Es_te_vFitT\L]_we'Nu_JﬁBé ““““““ i

T | Format | -
@ SetCalFrm | Servo <On/Off> | The format and description
@ SetFL! J - ! corresponding to the selected
: : 2::::3 ! Controls the On and Off of the servo motor power | | input candidate are displayed

W SetMoTre -
\\

Figure 11-17 Command Edit Area Command Format Hint Display Settings

11.6.5. Pasting line numbers

To paste a copied robot program to a robot program created with MELFA-BASIC V or MELFA-BASIC VI, either
delete or past the line number, or select [Page with line number]. This is handy when pasting and using programs
created with MELFA-BASIC IV or examples of robot programs in Instruction Manuals.

General B Display Option
Operation Panel ¢ Automatically display input candidates wh
3D Monitor Display of the Input Candidate " When press Ctrl+Space key, the input car
Program Editing " Not dsplay
% Display White Space ]
Fonts and Colors Auto Indent v
Background color - -Display the Hint of Command Format_ _ _ M _ ______________________ !
General | Paste with Line Number [ i
_________________________ _|—|______________________I
4 N
Copy source robot program
1 If M_Openil]<»2 Then
2 ¥30pen “COMZ:" ds #1
3 EndIf
4 Yait M Openil) = 2
[ Paste operation s
Unchecked J Checked
If M_Open(1)<>2 Then 1 If M_Open(1)==>2 Then
Bsst Bafaut Vates V30pen "COM2:” As #1 2 V30pen "COM2:" As 1
EndIf 3 EndIf
Wait M_Cpen(1) =2 4 Wait M_Open(1) = 2
. J
Figure 11-18 Line Number Pasting Setting
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11.6.6. Convert blank lines to comments

Insert the comment (" ' ") for a blank line when saving the program or checking the syntax. Please use if you don't
want to automatically delete blank lines .

® option x

General B Display Option
Operation Panel @ automatically display input candidates wh
30 Monitor Display of the Input Candidate ” When press Ctrl+Space key, the input car
Program Editing " Not display
Display White Space r
Fonts and Colors Auto Indent I~
Background color Display the Hint of Command Format v
General (- -Paste with-+ine-Number - - - - — - — - — - e —— \
MELFA Smmart Plus | Convert blank lines to comments r |
T " Save aprogram e form of no inenum T T T T T T T TTTTET
a )
1} Ovrd 80
9. Dly 0.5
3 |
4. Mov P1
of Dly 0.5
6 Mov P2
Unchecked [ Save, syntax  check } Checked
i ) operation, etc.
o 1i Ovrd 800 T Ovrd 80 B
2t Diy 0.5 2i Dly 0.5
3. fov Pl 3
4 Dly 0.5 4 Mov P1
9 Mov P2 5 Dly 0.5
6 Dly 0.5 6 Mov PZ.
Blank line is deleted Insert the comment
- J

Figure 11-19 Convert blank lines to comments

11.6.7. Save a program in the form of no line number

Save the program in the format with no line number (MELFA-BASEC V / MELFA-BASEC VI

offline program etc.There is no display change on the program edit editor.

only) when saving
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B option x

General B Display Option
Operation Panel * Automatically display input candidates wh
3D Monitor Display of the Input Candidate (" When press Ctrl+Space key, the input car
Program Editing " Not display

Display White Space r

Fonts and Colors Auto Indent 3

Background color Display the Hint of Command Format v

General Paste with Line Mumber r
MELFA Smart Plus (— Conwert blank lines to camments. _ _ _ _ _ N .

: Save & program in the form of no line num [ :

0= 00 £ e £ 1 —|
=
)
z
o
)

i (] 3

£y
[ [ asd || edt [ pekte | Robot: [nmv-7R-D | [ cetcurentPos. | [ Pos.ump |
Name X ¥ z A B c Ll
— Pl 0,000 0.000 0,000 0.000 0,000 0,000 0,000 —
P2 0.000 0.000 0.000 0.000 0.000 0.000 0.000
P3 0.000 0.000 0.000 0.000 0.000 0.000 0.000
4 [ 3

XYZ At#x |Joint Alt+] | Work Coordnate Alt+W |

\Q [Save,copy, move, etc. ] @

Unchecked Checked

1 Ovrd 380 CRRERKCMD R KRR

2 Dly 0.5 Dvrd 80

3 Mov P %lv 31-5

4 0ly 0.5 o

5 Mov P2 oly 0.5

B Dly 0.5 Mo 22

7 Mov P3 o P4

8 End ol

P1=(0.000,0.000,0.000,0.000,0.000,0.000)(7,0) AP XERERS

P2=(0.000,0.000,0.000,0.000,0.000,0.000) (7,0) P1=(0.000,0.000,0.000,0.000,0.000,0.000 (7,0)

PG=(0.000.0.000,0.000,0.000,0.000,0.000) (7.0) P2=(0.000.0.000,0.000,0.000.0.000,0.000) (7.0)
P3=(0.000,0.000,0.000.0.000,0.000,0.000) (7.0)

\ Omit line number save j

Figure 11-20 Save a progrma in the form of no line number

The saved document format is as follows

f 1
L CRRRRRCMD* RS
[ Ovrd 80 \{ Command line label ]

'Dly 0.5 |

1 Mow P |

Oly 0.5 ' _{ Command line content |

'Mov P2 !

‘Dly 0.5 |

| Mo P3 !

IRy RRLS S| Posion varable abel ]

P10 70000700070 .000,0.000,0.000 0.0007 (7.0 Content of the
' P2=(0.000,0.000,0.000,0.000,0.000,0.000) (7,0): position variable
'P3=(0.000.0.000.0.000.0.000,0.000.0.000) (7.0

Figure 11-21  Save a progrma in the form of no line number

Points to note are as follows

1) It cannot be converted immediately after setting in the option, please save again.

2) Regardless of whether or not it is saved, all programs are converted to a format without line numbers when
shifting from simulator to offline.

11-132 11-132



3) Only for MELFA-BASIC V / MELFA-BASIC VI. When a program saved without line numbers format is copied to
a project other than the MELFA-BASIC V or MELFA-BASIC 1V, the line number is automatically set.
4) Do not erase the tag indicating the command line / position variable. The program can not be read normally.
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Character colors

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

Click the item of the color you want to change on the option screen, the [...] button is displayed at the right end.
When you click the [...] button, the color setting screen is displayed. After setting the color, click the [OK] button.

General | B DesgnOption
Operation Panel :TEl Color the Words I~
3D Monitor | Commands - POS, MOVE I o; o; 255
Program Editing i Commands - PROGRAM M o;0; 255
Display ! Commands - 1jO W o 0; 255
% Fonts and Colors i Commands - SLOT,MECHANISM M c; 0; 255
Background color : Commands - HAND I oo s
General ! Commands - OTHERS M o o; 255
1 System Functions W o; o; 255
i System Status Variables I c; o0; 255
! Comment W o; 1280
T Fomt """ TTTTTTTTTT WS Tl 10] Regular |
Commands - POS, MOVE
| Reset Default Values oK
-

Figure 11-22 Command Edit Area Character Color Settings
11.6.8. Changing the font

You can change the font displayed in the command edit area.

Click the item of the font you want to change on the option screen, the [...] button is displayed at the right end. When
you click the [...] button, the font setting screen is displayed. After setting the font name, style, and size, click the
[OK] button.

Franklin Gothic

Gabriola Bold Italic

[® option

Georgia v
| General B Design Option Sample
Operation Panel B Color the Words v
3D Monitor Commands - POS, MOVE M o;0; 255 AaBbYyZz
Program Edfting Commands - PROGRAM W o 0; 255
Display Commands - 1/0 M o 0; 255 o
% Fonts and Colors Commands - SLOT,MECHANISM M o; 0; 255 i st' -
Background color Commands - HAND W o0 255 [ Weeen
General Commands - OTHERS M o 0; 255
System Functions W o;0; 255
System Status Variables M o:0; 255
o Comment _____________ Moso -
1 Font Courier Std; 10; Regular
A, ~— -~ -
Font
Rest Dok vabes ox

Figure 11-23 Command Edit Area Font Setting
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11.6.9. Setting the background color of the program editor

It is possible to set the background color of the command area in the program editor.
For details on how to set the color, refer to “0 Character colors”.

® option

General
Operation Panel
3D Monitor
Program Editing
Display
Fonts and Colors
& Background color

General

(e btk vaes |

x
‘@ mecFABASICV T
1| Offiine [ 2ss; 255; 255 i
| Onine [] 2s5; 255; 255 !
|| Debug [] 204; 255; 255 |
! & MELFA BASIC V i
1| Offiine [] 2s5; 255; 255 !
| Online [] 255; 255; 255 =i
| Debug [] 204; 255; 255 |
1| Bl MELFA BASIC IV i
| Offine [ 2s5; 255; 153 :
Il online [ 2s5; 255; 153 |
1| Debug [] 204; 255; 255 i
| H MOVEMASTER command !
I offine [] 204; 255; 204 =
D Tl onenceona L !
0K Cancel

& Caution

Figure 11-24Setting the background color of the program editor.

Please note that it is easy to mistake off-line and online, etc., if the same color is
background color.

used by the

11.6.10.

You can set whether or not to have the syntax checked when you save a program and whether or not to display a

Setting the syntax check at program save

message when there are no syntax errors.

The default setting is automatic syntax checks with no message displayed if there is no syntax error.

¥ option

General

Operation Panel

3D Monitor

Program Editing
Display
Fonts and Colors
Background color

% General

Reset Default Values

/8 Syntax Check Before Save

1
i  syntax Check Automatically
| Syntax Check (" Confirm Before Syntax Check
i " Never Check Syntax
! No Syntax Error does not Show Results [
BT Get Tarfent Position ~~~~~~ """~ """ "-"-"------------
Get Current Position Automatically v

Display the Message when Get the Curren [~
B Save and Load of the Program

Save and Load Position Varizbles 2

Save and Load External Position Variables [~

oK Cancel

Figure 11-25 Settings for Syntax Check Before Saving
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11.6.11. Get current position

When adding a position variable, the current position can be retrieved automatically if connected to the robot. At this
time, a confirmation message will be displayed if "Display the Message when Get the Current Position" is checked.

[ option X
General B Syntax Check Before Save
Operation Panel (% Syntax Check Automatically
3D Monitor Syntax Check " Confirm Befare Syntax Check
Program Editing " Never Check Syntax
Display No Syntax Error does not Show Results [
Fonts and Colors (B GetCurrentPosition ~~~ T T TTTTTTTTTTTTTTTTTR
Background color | Get Current Position Automatically Vv b
v General | Display the Message when Get the Curren [~ !
B Save and Load of the Program __°
Save and Load Position Variables i~

Save and Load External Position Variables |

[ Reset Default Values | oK

Figure 11-26 Setting the get current position.

11.6.12. Program Save and Read

You can start up the screen with "Position Variables" and "Program External Position Variables" checked in [Save
item] when saving the program and [Read item] when reading.

~
General I S Clues i Bielite D [Read Items] - Reading the program
Operation Panel % Syntax Chel
3D Monitor Syntax Check " Confirm Bef Read Ttems x
Program Editing " Never Cheg
Display No Syntax Error does not Show Results | [l Cormmand Lines
Fonts and Colors B Get Current Position . .
Background color Get Current Position Automatically v | [VIposition Varables )
v General Display the Message when Get the Curren [~ T4 brogram Bxternal Pasition Varables |
B Save and Load of the Program Le=m=== T m e mm—— == =
1 Save and Load Position Variables W i
'™ Save and [oad Exfernal Position Vanables | |
[/]Command Lines
\[/Iposition Varables i
{2 oo St oo Vares !
‘Reset Default Values O
o J

Figure 11-27 Initial setting of “Program external position variables” in the [Read Items] and the [Save ltems].
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11.7. Program Editing

This section explains how to edit programs created with MELFA-BASIC V or MELFA-BASIC VI.
For RT ToolBox3 command statement edits can be input in the same way as with a general editor like Notebook.

11.7.1. MELFA-BASIC V / MELFA-BASIC VI command statement editing

When using MELFA-BASIC V or MELFA-BASIC VI to create a program, the program does not have line Nos. as in
MELFA-BASIC IV or Movemaster commands and instead this is indicated by a step No. at the left edge of the
Program screen. These step numbers are automatically displayed with the keyboard [Enter] key.

1
1
|2
1
'3

F ] 3

Figure 11-28 MELFA-BASIC V and MELFA-BASIC VI Command Editing Screen

Even if MELFA-BASIC V and MELFA-BASIC VI commands are entered using all lowercase characters, they are
converted to the correct uppercase and lowercase characters when the program is written to the robot controller.

B Program 1: | > B Program 1:RC1 1.
When the program is written to Mov P02
the controller, uppercase and
lowercase characters are Mov P03
converted to MELFA-BASIC V Mowv P04
and MELFA-BASIC VI format. Mow POS

Figure 11-29 Character Input in MELFA-BASIC V and MELFA-BASIC VI

11-137 11-137



11.7.2. MELFA-BASIC IV and Movemaster command command statement editing

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

B Program 1:RC1 1.r (Online) [MELFA-BASIC IV]

F [T »
Figure 11-30 MELFA-BASIC IV Command Edit screen

— & Caution N

For MELFA-BASIC IV and Movemaster commands, input line numbers.

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

[ Line numbers |1501 MOV P06
1
*160) MOV PO7
1170 MOV P01
MoV 9024———[ Syntax error ]
\ J

A function is provided for sorting lines in line number order even if lines are not entered in this order.
For details, see "11.7.4.17 Sort".

‘_ Frogram 1:RC1 1.r '_ Program 1:RC1 1.r (

10 MOV P01 10 MOV PO1
20 MOV P02 14 HOPEN 1
30 GOTC 10 15 DLY 1

14 HOPEN 1 16 HCLOSE 1
15 DLY 1 20 MOV P02
16 HCLOSE 1 30 GOTO 10

Figure 11-31 Sort

Even if the MELFA-BASIC 1V, and Movemaster Command commands are all input in lower case, these shall be
correctly converted to upper case in the robot controller when written to the robot controller.

10 mowv p0l | 10 MOV P01
20 mowv p02 20 MCWV P02
- —— 30 MOV PO3
50 mov po3 When this is written to the q,: oy Doa
0 mov pos controller, it is converted in the o uov oS
50 mov p0S controller into all uppercase :

characters, which is correct
MELFA-BASIC IV format.

Figure 11-32 MELFA-BASIC IV Character Input
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11.7.3. Position variable editing

Position variables are edited on the position edit screen. Clicking the "XYZ" tab switches to the list of XYZ coordinate
type variables, and clicking the "Joint" tab switches to the list of joint coordinate type variables and clicking the "Work

coordinate" tab switches to the list of work coordinate type variables.

B Program 1:RC1 1.r (Online)} [MELFA-BASIC VI]

Il » 1 P — N I

£dit Delete | Robot: [1RV-FRD -] [ cetoumentpos. | [ posump | [ peete | Rodon [1RyFRD - | [ cetourentpos. | [ Pos.ump |
X r = L 2 C L MName n 1 1 14 15 N 18 17|~
HY : 0.000 0.000 = o1 B . . K Ty
--| - XYZ position variables e e s s Joint position variables [~
- J 0.000 0.000 ¥ Jo3 0.000 [N /0.000 0.000 ¥

12

Wz Alesd Jont Al | Work coordinate Alt+w |

! Dim PR(10)
2z Mov FO1
3 Mov P02
4. Mov P03
51 Mov P04
&
-
a

! Mov BOS
7 Mov PO6
i Mov PO7

HER Y Y.V}

ot Robot: smirRo < | 1 |

Name ( A C L1

Work coordinate position variables |00 0.000
0

.000 0.000
J

Figure 11-33 Position Variable Edit Screen

Array variables are displayed developed in their own lists.

B Program 1:RC1 1.r (Online) [MELFA-BASIC VI]

Dim PA(10)
i Mov PO1
3 Mov PO2

Robot: | 1:RV-7FR-D - ’(_;Etu_.—rmtpm, ” Pos. Jump

MName X Y z A B C (L7
PA(1) 0.000 0.000 0.000 0.000 0.000 0.000 0.000
PA(Z) 0.000 0.000 0.000 0.000 0.000 0.000 0.000
PA(3) 0,000 0,000 0,000 0,000 0,000 0.000 0.000=
PA(4) 0.000 0.000 0.000 0.000 0.000 0.000 0.000

PA(S) 0,000 0,000 0,000 0,000 0,000 0,000 0,000%
4 ] »

XYZ Alt+X |Joint Alt+] | Work coordinate Al |

Figure 11-34 Array Variable Display
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Kinds of position variable that can be used differ depending on the robot program language. The kinds that can be
used in each robot program language are as follows.

11-3 Kinds of position variable that can be used in each robot program language

Kinds of variable that can be used
Robot program language Position type . . Work coordinate
. Joint type variable .
variable type variable
MELFA-BASIC VI o o o
MELFA-BASIC V o o x
MELFA-BASIC IV o o x
Movemaster command o x x

~ & Caution N

About uppercase characters and lowercase characters
in position variable names

In MELFA-BASIC V and MELFA-BASIC VI, lowercase characters can be used for variable names.

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

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

converted into "pa".
Mov pa 1
ov P > 2

[When this is written to the controller, it isJ

Mov pa
Mov pa

1
Z

converted in the controller as on the right.
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11.7.3.1.Adding/changing position variables

To add a position variable, select one of the list of XYZ/joint/work coordinate type variables, and click the [Add]
button on the program edit screen or click the [Add] button in the [Edit] tab -> [Position Variable] group from the
ribbon. A new line is added to the end of the currently selected list and the screen is ready for input of the variable
name.

At this time, if "Get Current Position Automatically” in the option screen is checked and there is a connection to the
robot, the current position of the robot is displayed.

If you add a position variable that has already been selected, the selected position variable is copied and displayed.
When the variable name is entered, addition of the position variable is fixed.

B Program 1:RC1 Z.r (Online) [MELFA-BASIC VI]

______ [

t+f Jomt Alt+ | jvork coordinate  Alt+w

I

Select

B Pragram 1:RC1 2.r (Online) [MELFA-BASIC VI]

Dim P& (10)
Mov PO1
Mov PO2
Mov PO3
Mov PO4
Mov POS
Mov PO&
Mov PO7
Mnw POA

{Edt " [ Delte | Robot: [Rv-FRD | [ getcurentros. | [ posump |

Name il J2 13 14 15 J6 7
0.000 0.000 0.000 0.000 0.000 0.000 0.000

name

[ Enter variable ]

4 il »

XYZ ALY Joint  Alt+] | Work coordinate  Alt+W

Figure 11-35 Add Position Variable

There are two ways of changing the position variable.
[Method (1)] Directly change the list
Select the cell you want to change on the list, and enter the value directly.

Select cell and enter the
value directly

XYZ At+X Joint Alt+) | Work coordinate Alt+W |

Figure 11-36 Changing the Position Variable by Directly Editing the List
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[Method (2)] Change in the Edit Position data screen

Select the target position variable to be changed from the list and click the [Edit] button on the program edit screen
or click the [Edit] button in the [Edit] tab-[Position Variable] group from the ribbon. The selected position variable is
displayed in the Edit Position data screen. Enter each of the element values of the position variable and the position
variable name, and click the [OK] button.

Edit Position Data x

Jo1

The valid elements are selected.
For some robot models, the
elements are not selected.

Mame:

Type
IXYZ
@ Joint
(") Work Coordinate

i1: | 243.000 Robot:

12: | 358750 | L:RV-7FRD -
o —
e 0.000

15: | 260.960

o 1.800

17: 0.000

E 0.000

Cancel

Figure 11-37 Changing the Position Variable in the Edit Position Data Screen

Although the variable name can be changed by either of these methods, it cannot be changed in the case of an SQ
Direct File or when a program is opened for debugging.

When the program is being edited in the online or simulation mode, the current position of the robot can be read by
the [Get current pos.] button. However, this function cannot be used for the work coordinate variable.

A confirmation message will be displayed if the "Display the Message when Get the Current Position" on the option
screen is checked.

Ie Edit Debug Tool 3D view View Help Edit Position Data £3

| B separate 9 Add  Robot| LRVFRD. _ =|| B copy | " unda "
_ Name:
‘ %Col[apse Al | & Edit : %3] Get Current Pos, 'l Lfﬁ,r—'aite Q' Redo
% Expand All )( Delete Eﬁo_s.ju_mi P

Position Variable

B Program 1:RC1 2.r (Online) [MELFA-BASIC VI]

11 Dim PA(10) 1 243,000
¢ Mov PO1 J2: -358.750

Robot:
[1:RV7FR-D
|2

Mow P02 13: 116.980

Mov PO3 Get Current Pos.
Mov P04 H: 0.000 ~

Mow POS 15: 269.960

Mov POE& 6 1.800

i Mov PO7
H pAR 17 0.000

18: 0.000

EEEEEEEHE

N

1 1
Robot: | 1:RV-7FRD *|| GetcurrentPos. :

J1 12 13 14 15
243.000 -358.750 116,980 0.000 269.960

Cancel

Figure 11-38 Getting the Current Position
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r & Caution

10 add a position array variable, specify the array name and element number in the variable name.
Also, when writing to a robot, be sure to write the Dim declaration in the statement. If there is no Dim
declaration, an error will occur in writing to the robot controller.

- /\ Caution

1ne unit of the element to be used differs for each robot used. Please refer to the operation manual
of individual robot.

r & Caution

It you acquire the current position from a robot of a different model, you will get different position
data from the assumed position, so be careful.

11.7.3.2.Deleting position variables

Select the target position variable and then click the [Delete] button on the program edit screen or click the [Delete]
button in the [Edit] tab-[Position Variable] group from the ribbon. The selected position variable is deleted. You can
also delete multiple position variables at the same time. You can select multiple position variables by clicking
position variables while holding down the [Ctrl] key or the [Shift] key on the keyboard. However, you cannot select
XYZ position variables and joint position variables at the same time. However, it is not possible to delete two or more
types of position variables, joint variables and work coordinate variables at the same time.

r & Caution \

To delete a position array variable, delete the command statement.
"Dim " declaration.
With this software, even if a position variable is deleted, if a program with a "Dim" declaration is

written to a robot controller, the position array variables declared with the "Dim" are left at 0 for all
their components.

11.7.4. Edit assist functions

This explains the edit assist functions, which help in command editing.
Auxiliary editing functions such as copy, cut, find, replace, and jump are used from the [Edit] and [Tool] tabs on the
ribbon.

11.7.4.1.Copy

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

Select the character string to copy, and then click the [Edit] tab -> [Command line] group -> [Copy] button on the
ribbon.

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

For details on position data copying, see "11.7.4.4 Copying position variables".

11.7.4.2.Cut

Cuts a character string from the command being edited. You can also cut multiple lines.
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Select the character string to cut, and then click the [Edit] tab -> [Command line] group -> [Cut] button on the ribbon.
You can use the paste function, explained below, to paste this cut character string to another location in the program.

11.7.4.3.Paste

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

Place the cursor at the position to paste the character string, and then click the [Edit] tab -> [Command line] group ->
[Paste] button on the ribbon. The copied or cut character string is inserted at the specified location.

For details on position data pasting, see "11.7.4.5 Pasting Position Variables™.

11.7.4.4.Copying position variables

Copies the position variable. You can also copy multiple position variables.
Select the position variable to copy, and then click the [Edit] tab -> [Position variable] group -> [Copy] button on the
ribbon.
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11.7.4.5.Pasting Position Variables

Pastes the copied position variable.

Activate the program to paste the position variable to, and click the [Edit] tab -> [Position variable] group -> [Paste]
button on the ribbon.

The copied position variable is inserted in the designated program.

At this time, if there is already position data with the same name in that program, a confirmation message is
displayed.

Paste Position variables

P01 already exists.

l Overwrite ” Skip ” Write Al ” Cancel ]

Figure 11-39 Paste Position Data Confirmation Message

11.7.4.6.Find

This searches for the specified character string.
Click the [Edit] tab -> [Find/Replace] group -> [Find] button on the ribbon. The find screen is displayed.

Fnd What: | PO -

Find Where

) [ Match Case Go to Top
Command Lines
Position Variables

[ Find Previous ] [ Display List ] l Close l

Figure 11-40 Find Screen

Input the character string to find, and then click [Find Next] or [Find Previous]. The character string search starts.
Clicking [Display List] searches for all designated character strings in the program and displays them as a list in the
Find window.

Search 7 x|
2017:04:12 13:19:15:Find"P0" Jump by doub|e_cl|ck|ng ]
:Program :2(Cormmand:2) :RC1 :Robot:Mov PO1

:Program :2(Command:3) :RC1 :Robot:Mov P02

:Program :2(Command:4) :RC1 :Robot :Mov PO
1

____________________________ ]

:Program :2(Cormmand:6) :RC1 :Robot:Mov POS

:Program :2(Position:P01) :RC1  :Robot:P01=(0.000,0.000,0.000,0.000,0.000,0.000,0.000,0.000)(,

:Program :2(Position:P02) :RC1 :Robot:P02=(0.000,0.000,0.000,0.000,0.000,0.000,0.000,0.000)(,

)
)
0.000,0.000,0.000,0.000,0.000,0.000,0.000,0.000)(,)
)
)

( ) (
sProgram :2(Position:P03)} :RC1 :Robot:P03=(
:Program :2(Position:P04) :RC1 :Robot:P04=(0.000,0.000,0.000,0.000,0.000,0.000,0.000,0.000)(,
:Program :2(Position:P05) :RC1 :Robot:P0S=(0.000,0.000,0.000,0.000,0.000,0.000,0.000,0.000)(,

Number of command lines that contain

Character string to the character string to search

Date that search was
search

executed

Program location (robot controller/PC)
2017:04:12 12:19:15:Find"P0"

:Program  :2(Command:2¥” :RC1 :Robot:Mov PO1
:Program :2(Position:P01) :RCl\ :Robot :P01=(0.000,0.000,0.000,0.000,0.000,0.000,0.000,0.000)(,)

Program name Project name Line content
Position variable name that contains the character string to search
Figure 11-41 Find Results List Display

You can jump to a line containing the selected content by double-clicking the content from the list display in the Find
window.
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11.7.4.7.Find in Files

This searches for the specified character string in the "Online" or "Offline" program files registered in the current
project.
Click the [Edit] tab -> [Find/Replace] group -> [Find in Files] button on the ribbon. The find in files screen is

displayed.

Find What: | Maov - |

In Folder: pC C:%¥RT ToolBox3%¥Factory Line#1¥RC1¥Program
[JRobet 1:RC1

[[|Match Case
[“INever Find Line# Eind Close

Figure 11-42 Find in Files Screen

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

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

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

Search 1 x
2017:04:12 13:29:42 :Find in Files"Mov" -
:Program :PG1.prg(Command:8) :RC1 :PC:B  Mov PEva
:Program :PGl.pra( } :RC1 :PC:39 Mov P1
:Program :PG1.prg(Command:40)} :RC1 :PC:40 Mov P2
L:Prugmm :PG1.prg(Command:41)} :RC1 :PC:41 MD‘.'P3J
:Program :PGl.prg(Command:42)} :RC1 :PC:42 Mov ]l
:Program :PG1.prg(Command:43)} :RC1 :PC:43 Mov 12
:Program :PG2.prg(Command:8) :RC1 :PC:8  Mov PEva
:Program :PG2.prg(Command:39} :RC1 :PC:39 Mov P1
(
(
(

Jump by double-clicking ]

:Program :PG2.prg(Command:40)} :RC1 :PC:40 Mov P2
:Program :PG2.prg(Command:41)} :RC1 :PC:41 Mov P3
:Program :PG2.prg(Command:42)} :RC1 :PC:42 Mov ]l -

[ B )

Figure 11-43 Results of Search from File

You can open a program containing the selected content and jump to the corresponding line by double-clicking the
content from the list display in the Find window.
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11.7.4.8.Replace

This replaces the specified character string with another character string.
Click the [Edit] tab -> [Find/Replace] group -> [Replace] button on the ribbon. The Replace Screen is displayed.

Find What: | Mov - |

Replace With: | Mys -|
[ Match Case Go to Top

l Replace ] l Replace Al Setting... ] l Close ]

Figure 11-44 Replace Screen

[Find Next] : Searches for the next instance of the character string to be replaced.

[Replace] :  Replaces the found character string.

[Replace Alll : An item is displayed for specifying the range in which to replace all instances of the specified
character string.

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

Find What: | Mov - |
Replace With: | Mvs . |
[“IMatch Case

Close

~Replace Range
© Al
[ Selected Lines
Line#

1|| 1

Replace Al

Figure 11-45 Replace All Setting Screen

11.7.4.9.Jump to specified line

Jumps to a specified step number or label.
Click the [Edit] tab -> [Command line] group -> [Jump] button on the ribbon. The jump screen is displayed.

Designate step# or kbel to jump to.

Cancel

Figure 11-46 Jump Screen

Input the step number or label to jump to, and then click the [OK] button. The display jumps to the specified step
number or label.
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11.7.4.10. Jump to label / procedure definition line

If you left-click while holding down the [Ctrl] key for the label name or the procedure name of the instruction editing
area, jump to the corresponding definition line.
The robot program language corresponding to this function is as follows.

Table 11-4 Job correspondence table for robot program language

Program Language Label procedure
MELFA-BASIC VI o o
MELFA-BASIC V o x
MELFA-BASIC IV o x
Movemaster commands x X

o: Enable x: Disable

POFFSET = (+0.00, +0.00, +100.00, +0.p0 a0 o0 0 nnyfon 7)) — |
--------------- Ctrl] + Left-click ]
GoSubi_tLBL_MOVE_DEFAULT 4/[ [Cl] +

Moy P1 + PC You can move to the label/procedure definition by click here while still pressing [Ctri] key.
HClose
M_Out (101) =1
M_Out (100) =

1
4 Mov Pi
B

- ol < {Jumpto definition line ]
M_Out |||J i

Mov PO
Return

Figure 11-47 Jump screen to label definition line

11.7.4.11. Partial writing

Writes the selected program lines to the robot controller.

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

Select the line to write to the robot controller, and click the [Edit] tab -> [Transmission] group -> [Partially] button on
the ribbon.

Check the contents to be written, and then click [Yes].

B Program 1:RC1 PG1.prg [MI°

Php = Php *
PGet = PAp Are you sure you want to write the selected lines to
PGet.Z = PRcg.d
Mvs FAp
Mvs PGet 'Encry Robot:  1:RC1

Gl D1y 0.5
Bl HClose 1 30 Dy 0.5

MELFA_RT

the Robot Controller?

Dly 0.5 31 HClose 1

Mwve= PLp
1]

%

369,980

118,950

247,550

i i »
XYZ Alt#X |Joint Alt+] | Work coordinate  Alt+ |

Figure 11-48 Partial Writing
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11.7.4.12. Transfer all lines of the program

Write the all lines of the program to the robot controller.
With the program opened, click the [Edit] tab -> [Transmission] group -> [All] button on the ribbon. After displaying
the confirmation message, and then click “Yes”.

11.7.4.13. Syntax check

You can check whether or not an edited robot program is syntactically correct. Execute this before writing a program

to the robot controller.
Click the [Edit] tab -> [Command line] group -> [Syntax check] button on the ribbon. If there is a syntax error, the
error location and details are displayed.

Output i x Jump by double-clicking ]

Date that syntax check was

executed Error content Program location (robot controller/PC)

ED\?:D4:12 13:56:52 :Syntax check Error
:Program  :2.prg{Command:3) :RC1 :PC:3 Mo P02 :Syntax error
e /

Program name Project name Line content  Error details
Number of lines where error was detected
Figure 11-49 Syntax Check Results Screen

You can jump to the command statement containing an error by double-clicking the detected error.

11-149 11-149



11.7.4.14. Command template

You can display a list of the commands and make insertions on the program command edit screen.
Click the [Edit] tab -> [Command line] group -> [Template] button on the ribbon.

B command Template x

Category: Command: Format:

Al Accel - | |Accel -
Position/Mave Base _ | | Accel <Accel rate> E
Program BrkLock =| | Accel <Accel rate>, <Decel ate>

10 CavChk Accel <Accel rate>, <Decel rate>, <Accel rate wh ¥
Mechanism Cmp Int 4 ] 3
Slot Cmp Off

Hand Cmp Pos Template:

Others Cmp Tool

Accel

Accel 50

Accel 50, 100

Accel 100, 100, 20
Accel 100, 100, 20, 20

System function CmpG

System status variable | | Cnt

ColChk

ColLvl

Def Arch b’

[N

4

Description:
Designate the robot's acceleration and deceleration speeds as a percentage (%).

Insert a Template Close

Figure 11-50 Command Template

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

11.7.4.15.  Batch editing of XYZ position variables and joint position variables

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

To perform batch editing using XYZ type position variables, click the [Tool] tab -> [Position variable Batch edit] group
-> [XYZ variable] button on the ribbon.

To perform batch editing using joint type position variables, click the [Tool] tab -> [Position variable Batch edit] group
-> [Joint variable] button on the ribbon.

To perform batch editing using work coordinate type position variables, click the [Tool] tab -> [Position variable Batch
edit] group -> [Work coordinate variable] button on the ribbon.

All position variables contained in the respective program are displayed, and the currently selected position
variables are displayed at [Target].

Batch Edit of Position Variables £

Position Variables: Target: ~Value to Change —————
PO1 - PO1 Add Change
PO2 PO2 . [10.000 F
P03 P03 L4 O
PO4 FO4 3

v | 0.000
s 0 0
PO6 = 7. | 0.000
0 o
POs A _.nun 0o O
o o 0 O
P2 c 0O O
pAm b L1: | 0.000 a O
DA(S

12 |0.000 0o O

Select Al Select Al
o

Figure 11-51 XYZ Position Data Variable Editing

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

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

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

11-150 11-150



11.7.4.16. Renumbering

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

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

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

During editing of programs created using MELFA-BASIC IV or Movemaster commands, click the [Tool] tab -> [Line#]
-> [Renumber] button on the ribbon. The renumber set screen is displayed.

Renumber x

~Range Mew Line# Conditions

Start Line#:
Line Pitch:

Sort Lines of the Range in Ascending Order of
1U| - | 1?U| the Line# Before Renumbering

Update the Line# of the Jump Destination
Outside the Range

o [one ]

Figure 11-52 Renumber Setting Screen

~ & Caution

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

The renumbering function can only be used with MELFA-BASIC IV and Movemaster commands.
This function is not available in MELFA-BASIC V and MELFA-BASIC VI.

11.7.4.17. Sort

The sort function is available only with MELFA-BASIC IV and Movemaster commands.

This sorts the edited program by line number.

During editing of programs created using MELFA-BASIC IV or Movemaster commands, click the [Tool] tab -> [Line#]
group -> [Sort] button on the ribbon. The confirmation message is displayed, then the line numbers are sorted in
ascending order.

] Program 1:RC1 2. B Program 1:RC1 2.
10 MOV P01 10 MOV P01
20 MOwv P02 14 HOPEN 1
30 GOTO 10 15 DLY 1
14 HOPEN 1 16 HCLOSE 1
15 DLY 1 20 MOwv P02
16 HCLOSE 1 30 GOTO 10

Figure 11-53 Sort

~ /\ Caution

Sort is available only with MELFA-BASIC IV and Movemaster
commands.

The sort function is available only with MELFA-BASIC IV and Movemaster commands.
This function is not available in MELFA-BASIC V and MELFA-BASIC VI.
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11.7.4.18.

The selected lines are exchanged as a comment by the batch. Or the comments in the selected lines are removed
comment by the batch.

In the command edit area, select the line to output comments from, and click the [Edit] tab -> [Comment] group ->

Comment Selection/Uncomment Selection

[Comment] button on the ribbon. Comment character “ “is added to the head of the selected lines.

You can remove a comment from a selected line by selecting the line to remove the comment from, and clicking the
[Edit] tab -> [Comment] group -> [Uncomment] button on the ribbon. However, even if you select the line where

"Rem" command is included, "Rem" is not removed.

] Program 1:RC1 2.

S R o Y LT Uy )

0 o

P01
FOZ
P03
P04
POS
P0G
BOT
P03
FOS

Mow
Mow
Mow
Mow
Mow
Mow
Mow
Mow
Mo

Comment Selection

—

e

Uncomment Selection

0

Figure 11-54 Comment Selection / Uncomment Selection

Example for setting / removing of comment is as follows;

Table 11-5 Example for setting / removing comment

Mo
" Mo

Mow
Mow
Mow
Mow
M

B Program 1:RC1 2.r

2
4
5
&

HMow PO1
"Mow

Ed2
EQ3
EFQ4
FO5
Fl&
EO7
FO8
PG

program language

Set comment

Remove comment

MELFA-BASIC IV

40 REM ABCDEFG

40 'REM ABCDEFG

40 'REM ABCDEFG

50 REM MOV P4

1 Mov Pl 1{ 'Mov P1 1 Mov Pl Mov P1
4 REM ABCDEFG 4. 'REM ABCDEFG | 4 ~'REM ABCDEFG REM ABCDEFG
' 5 REM P4 REM P4
10 Mov P1 10 'Mov P1 10 'Mov P1 10 Mov P1
Movemaster 20 Mov P2 20 ' Mov P2 20 " Mov P2 20 Mov P2
command 30Mov P3 30 'Mov P3 30 'Mov P3 30 Mov F3

oY

40 REM ABCDEFG
30 REM MOV P4

- /N Caution

Cautions for comment setting/release in programs opened in
debugging status

G

When the program is opened in debugging status, it is written to the robot controller as soon as
the comment is set or removed. If continuous execution is underway, or the robot controller is
running, an error will be generated.

~\

J
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11.7.4.19. Removing comments from all lines in the program

It is possible to remove comments from all lines in the program.

Click the [Edit] tab -> [Comment] group -> [Remove all] button on the ribbon.
All comments in the program are removed except " (single quotation) and "Rem" commands.

(’

\_

Program 1:RC1 TEST.prg [MELFA-BASIC VI]
1

FEem ==S5ample Test==

Ovrd 100 "Reset Owvrd

JOwrd 100 "Reset Owvrd

Spd 700

Bocel 100,100

COadl off "Off optimal Acceleration
Cnt O

Fine 0O

‘ Remove comments from all line

=] o 0 s L R

Program 1:RC1 TEST.prg [MELFA-BASIC VI]

Eem

Cwrd 100 '
JOwrd 100 '
Spd 700

Accel 100,100
Cadl off '
Cnt O

Fine 0O

O =] s L R 2

Figure 11-55 Removing comments from all lines in the program

& Caution

Removal process for special comment command "Rem”

A space delimiter must be inserted between the comment command “Rem” and the line
number or other command. In the case of a Robot Controller, it may judge the comment
command “Rem” as a comment without space delimiter. But this software judges the comment
command “Rem” to be a comment if “Rem” is delimited by a space.

If there is a character “Rem” in the command line, this software doesn’t remove the comment
content. After the processing, these command lines are displayed in the command editing screen.
Confirm the contents and remove the comment content in the screen. Select the displayed
command line and click the [Jump] button to jump to command line in the command editing

screen.
X Remove All Comments x
& All comments have removed.

Unrecognized comment lines, "REM"s were found.
Remove comments manually i necessary.

Contents Steps
Rem==Sample Test== 1
Jump Close

Figure 11-56 List of command line which includes “Rem” that cannot take as the comment

~N

J
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11.7.4.20. Automatically aligning comment start positions

All comment start digits currently set in the program being edited can be automatically aligned.

Click the [Edit] tab -> [Comment] group -> [Arrange all] button on the ribbon.

The start digits of all comments in the program are automatically aligned to the position that was set in the
[Alignment comments start pos] dialog. Note, however, that lines containing only the comment command are
excluded from this operation.

B Program 1:RC1 TEST.prg [MELFA-BASIC VI]

1: ERem ==S5ample Test==

2i Owrd 100 'Eeset Owvrd

3 JCwrd 100 'Reset Owvrd

4! Spd TOO

5 Reeel 100,100

6 Qadl off '"Off optimal Acceleration

T Cmt O o e e )
2 Fine 0 = Comment :'_éﬁrrangehll:

K3
= Uncomment

:":E Remove All
Camment

Alignment Comments Start Pos

Are you sure you want to start alignment start position of comments
in the column shown below?

! 1
.l
Comment Start Column: ! !

B Program 1:RC1 TEST.prg [MELFA-BASIC VI]

1: BRem ==Sample Test==

2 Ovrd 100 'Reset Ovrd

3 JOovrd 100 'Rezet Ovrd

4 Spd 700

5 Aceel 100,100

6 Oadl off 'Off optimal Acceleration
T Cnmt O

8 Fime O

Figure 11-57 Automatically Aligning Comment Start Positions in a Program
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11.7.4.21. Bookmark

You can make the cursor jump to a line set with a bookmark later by setting a bookmark to a program being edited.
This feature is handy for temporarily making a note of lines in the process of being edited and label lines at jump
destinations.

[Adding a bookmark]
Add a bookmark with the following procedure.
Click the command line to set the bookmark to with the mouse, and click the [Edit] tab -> [Bookmark] group ->
[Add] button on the ribbon. Command lines set with a bookmark are prefixed with a "4l |".
12 Ovrd 100

13 HCOpen 1
L 14 Mov PHome
15 '——— Position recognition (3DVS)

GoSub *SO2RCGID

GoSub *SO3WAITSID
*S02RCG3D

V3Run #1,CJ0BS$,1,1,1,1,1
Return
*503WAIT3D

Wnile M V3Rslt(l)=-1

WEnd

Hit

MO3Hum = M V3Hum (1)
Return
Figure 11-58 Displaying Lines Set with a Bookmark

I |l
1 om0

[ T ' T % R L T L% R % B
(I O T S U X R TS I & -

%]

3

P

[Deleting a bookmark]

To delete a bookmark, click the command line to delete the bookmark from with the mouse, and click the [Edit]
tab -> [Bookmark] group -> [Delete] button on the ribbon.
To delete all bookmarks set to a program, click the [Edit] tab -> [Bookmark] group -> [Delete All] button on the
ribbon.

[Jumping to a line set with a bookmark]
With a bookmark set in the program, click the [Edit] tab -> [Bookmark] group -> [Previous] or [Next] button on
the ribbon. The cursor will jump to the previous or next bookmark.

Bookmarks set to programs are valid only while the program edit screen is open. When the program edit screen is
re-opened, all bookmarks set to the program will be deleted.
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11.7.4.22.

Collapsing command blocks

When the program being edited contains a command block or a procedure, blocks can be displayed in an

easier-to-view format as "

state or expand state by clicking = or = button.
; Bgloﬁggtg?liable hrea
im
3 Dim WP2(2,2) Click button
4: Def Char CL I
yFunct ion drea
funct fon Hain Click I button
8| Cl$="Befare” < |
9i TestFunc()
10 Wi=
11 Cl§="after”
e -
}i anctiun TestFunc "Bub Func |
ni
15¢ Static Def Char CL |
16 WL=0 1
17 CLE="Init" 1
18y FL=(+0.00,+0.00,+0.00,+0.00,+0.00,+0.00,+0.00,+0.00 (0,00,
19 JL=(+0.00,+0.00,+0.00,+0.00,+0.00,+0.00,+0.00,+0.00) |
20 WL1=C#0.10,40.20,+0.50,+0. 40 ,40.50 ,+0 .50
21:| Change Yal |
22 WL=100 1
23 CLE="8BC™ 1
24y *oL¥="Change” I
2 o (Fois )
27} Wt .=12.34 Procedure
24 WL1.Z=-222.22
24 WL1.C=180.0 1
o e T
31  Function M Sum(BvRef Mary(), BvWal Melem) ‘Sub Func?
G Ml = ) e e - -
a1 For Idx = 1 To Melem Step 1 1
BT | Msum = Wsum + Mary (Idx) [ Command block ]
i Mext = T
3 Tum = Wsum
3T Exit Function
a8 FEnd

" (expand state) or "=" (collapsed state). The display can be changed to a collapsed

"Global Yaliahle &rea
Dim WP1(3)

Dim WPZ(2,2)

Def Char OL

jFunct ion frea

unction TestFunc
‘Init

Gtatic Def Char CL
ML=0

CLE="Init”™

PL=(+0.00,+0.00,+0.00,+0.00,+0.00,+0.00,+0.00,+0.00; (0,0

JL=(+0.00,+0.00,+0.00,+0.00,+0.00,+0.00,+0.00,+0.00;

W= (+0.10,+0.20,+0.30,+0.40,+0.50,+0.60)

"Change Yal

ML=100

CLE="nBC™

"CLE="Changze™

FL=F1

JL=d1

WLT.K=12.54

WL1.7=-222.22

WLT.C=180.0

FEnd

Function M Sum(ByRef Wary (), ByV¥al Melem) 'Sub Func?
Wsum = 0
For Idx = 1 To Melem Step

Msum = Msum + Mary (Idx)

Next
Sum = Msum
Exit Function

FEnd

"8ub Func

Figure 11-59 Collapsed Display of Command Blocks

All command blocks and procedures are displayed in a collapsed state by clicking the [Edit] tab -> [Command line]
group -> [Collapse all] button on the ribbon.
All command blocks and procedures are displayed in an expand state by clicking the [Edit] tab ->
[Command line] group -> [Expand all] button on the ribbon.
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11.8. Position jump

It is possible to move the robot to a registered position variable with a specified interpolation movement.

This function is available when the program is being edited in the online or simulation mode.

The pair of robot model and robot controller software version that this function can use is as follows. However when
the program is in the simulation/debug state, you can use this function regardless of the following.

Table 11-6 Robot model and robot controller software version that this function can use

No. Robot model CR800 CR750/700 CRn-500
1 | Vertical type(6 axis) All version Ver.Rl?;li/SSe or
2 | Vertical type(5 axis) Cannot be used Cannot be used Cannot be used
3 | Horizontal type(4 axis) All version Ver.RIC:é?Se or

However, this function cannot be used with the variable of work coordinate type.

262,810 -54? 260 564,340 -22,870 53.950 -92,050 0.000|«
il b

Alt+X | Joint Alt+] | Work coordinate  Alt-+w

ie Edit Debug Toal 3D view View Help

| FEl separate dhAdd  Robot | 1:RV-7FRD *|| B2 copy | "9 undo
!:—c lapse All | (3, sl Get Current Pos. @ paste I G‘r edo
| :—EupandAII , U ’.EPCIS Jump :

----- Pasition Variable

~\

(4) {/R:r?bscz:le(i:n;;rr?lnates Offset: \‘

| % | 370.000 0.000 :

: % 0.000 0.000 :

\ z | 87s.000 0.000 i

|oA -0.000 0.000 :

: B -0.000 0.000 :

: C 0.000 0.000 :

1L 0.000 0.000 :

: L2: 0.000 0.000 :

:\FLGl | EditFGL |)
RGz: | 0 Edit FLG2 _{
Offset Reset

(5) pm——mmm

lnterpolation:: /I

AR \
© e |

Figure 11-60 Position jump

The operation of "Position jump" function is as follows.
(1) Select the robot. (In case of multiple robots)
(2) Select a position variable to move.
(3) Click the [Pos. Jump] button on the program edit screen or click the [Pos. Jump] button in the [Edit] tab ->
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[Position Variable] group from the ribbon.

(4) Fine adjust the coordinate to be moved. By click the [Offset Reset] button, you can return the input value of
the offset to 0.

(5) Select the interpolation movement. (MOV: Joint interpolation movement, MVS: Linear interpolation
movement, Direct movement (only for simulation))

(6) Click the [Move] button.

(7) If moving the actual robot, a warning message is displayed. If moving the robot in a simulation, it is moved
without a warning message.
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11.9. Saving Programs

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

~ /\ Caution .

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

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

If a program with duplicate step numbers is written to the robot controller, the duplicate step lines
will be overwritten.

11.9.1. Save

Saves the program being edited under its current name.
To save a program, click the [File] tab -> [Save] group -> [Save] button on the ribbon.

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

and then click the [OK] button.
For details on "Save Items", see "11.9.4 Items written when saving in robot".

[/ command Lines
[/|position Variables

[“Iprogram External Position Variables

Cancel

Figure 11-61 Writing Items
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11.9.2.

Saves the program being edited to the computer. At this time, you can set a new program name.

Saving on computer

Click the [File] tab -> [Save] group -> [Save As -> PC...] button on the ribbon.

[® save As Robot program

Program path:

| C:¥RT ToolBox3¥Factory Line#1¥RC1¥Program

Update

Robot program Size | Date | Time |

[ 1.prg 1602 2017/04/12 14:25:48

[ 2.prg 369 2017/04/12 15:08:51

|51 PG1.pra 1755 2017/04/12 13:47:02

| PG2.prg 1645 2017/04/11 16:00:42

[ TEST.pra 171 2017/04/12 15:01:01

Robot program: | PRG1 |
o

Figure 11-62 Saving on Computer

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

—

& Caution

Folder in which programs are stored

Programs on the computer are managed in units of workspace projects. The folder they are

stored into is workspace writing folder/project name/Program.

To store into another folder, first store in this folder, then copy to the desired folder with the

program management copy function.

~ & Caution

About program names disabled on PC

A Windows error will occur when the name of a program in the robot controller has same name
as a “reserved word” in Windows. To solve this problem, it is necessary to change the program

name in the robot controller.

The “Reserved words” are special words used by Windows system. Therefore, it is impossible to
use these words as a file name on a PC. The following words are “Reserved words”.

AUX, COM1 to 9, CON, LPT1 to 9, NUL, PRN
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11.9.3. Saving in robot controller

Saves the program being edited to the robot controller under a new name. You can set a new program name at this

time.

Click the [File] tab -> [Save] group -> [Save As -> Robot...] button on the ribbon. The "Save ltems" setting screen is

displayed, so set the save items, then click the [OK] button.
For details on the "save items", see "11.9.4 ltems written when saving in robot".

[® Save As Robot program

Robot Controller:

| RC1

[“|Program External Position Variables

Robot program Size | Date | Time | Protect
B1 2500 17/04/12  15:38:06 Mone
B 1351 17/04/12 13fT77E TIoTE
3 608 17/04/10 12§46:00 Mone
£ 4 608 17/04/10 12p46:33 MHone
Es 608 17/04/10 12§47:00 MHone
[ v7p 1793 17/04/10  11}16:03 Mone
[/] command Lines
[/ position Variables
4 [T 4
Robot program: PRG1 |
o

Cancel

Figure 11-63 Saving on Robot Controller
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11.9.4. ltems written when saving in robot

When saving a robot program in a robot controller, write items can be set by categorizing them into instructions,
position variables and program external position variables.

This save item default values for when you have read a robot controller program are the same as the "Read ltems"
when you read the program.  When you have created a new program or opened a program on the computer, the

display becomes as in "Save ltem".

[/]comrmand Lines
[/|position Variables

[“|program External Position Variables

Figure 11-64 Save ltems

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

Example: When there are programs in program editing on the computer or in
the robot controller
<<Program in the robot controller>> << Program on computer >>
10 Mov P1 100 Mov P1
20 Mov P2 200 Mov P2
30 Mov P3 300 Mov P5 ‘<- Change
40 End 400 End
P1=(400.000, 0.000, 100.000, 90.000) (4, 0) P1=(400.000, 0.000, 100.000,-90.000) (4, 0)
P2=( 0.000, 400.000, 150.000, 0.000) (4, 0) P2=( 0.000, 400.000, 150.000, 0.000) (4, 0)
P3= (-351.704, -49.369, 22.000,-95.168) (0, 0) P3= (-351.704, -49.369, 22.000,-95.168) (0, 0)
P4=(276.499,-599.066, 264.966, , , 29.170)(0,0) P5= (535.786, 295.021, 102.000, 148.420) (0, 0)
(1) When only command line written
<<Program in the robot controller>>
100 Mov P1
200 Mov P2 ﬁanging only the command line
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) The position variables are not
P3= (-351.700, -49.370, 22.000,-95.170) (0, 0) changed.
P4= (276.500,-599.070, 264.970, 29.170) (0, 0)
(2) When writing position variable only
<<Program in the robot controller >>
10 Mov P1
20 Mov P2 ﬁe command line is not changed.
30 Mov P3 " )
40 End The position variables on the computer are
P1=(400.000, 0.000, 100.000,-90.000) (4, 0) ~ overwrittgn. However, position variables
P2=(  0.000, 400.000, 150.000, 0.000) (4, 0) that are in the robot controller, not on the
P3=(-351.700, -49.370, 22.000,-95.170) (0, 0) 4 computer, are leftas is.  (Reference)
P4=(276.500,-599.070, 264.970, 29.170) (0, 0) - ;{/
i 20 4
/
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— & Caution

Timing at which program external position variables are written.

The timing at which the program external variables can be backed up is at the next time the
power supply is turned ON.

Turn on the controller power again to use the program external position variable written in the
controller.
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11.10. Program Printing

You can print programs you have written.

11.10.1. Checking a print image

You can display a print image of the program on the screen.
Activate the program to print, and click the [Home] tab -> [Print] group -> [Print preview] button on the ribbon. The
print image for currently active program is displayed.

11.10.2. Printing a program

Activate the program to print, and click the [Home] tab -> [Print] group -> [Print] button on the ribbon. The currently
active program can be printed.

11.10.3. Program print settings

You can customize the pages the program is printed with.
Clicking the [Home] tab -> [Print] group -> [Print Setup] button displays the Page Setup screen.
In this screen, you can set the file name, print date, whether or not to print the page No., whether or not to perform

position variable formatting, whether or not to irint a variable list, line iitch, and margins.
Page Setup 23

Margins [mim]

[/]Print Date Left: Right:
[VIpage# Top: Bottom:

[“|Position Variable Formatting

[“Ivariable List

o

Figure 11-65 Page Setup for Printing
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11.10.3.1. Position variable formatting

You can print position variables in the program to print formatted in an easy-to-view format the same as the screen.

L1 L2| AG1

-30.000 ——r-
-50.000 [ I ... ..
90,000 0.000 o.oo0 .. ...

90.000 0.000 0.000 -—_—
90,000 0.000 o.oo0 .. ...
90.000 0.000 0.000 -—_—
90,000 0,000 o.oo0 [ ..

Joint  Alt+]

Name 11 ]2 13 14 15 6 17 1B
Jo1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Joz 0.000 0.000 0.000 0.000 10,000 0.000 0,000 0.000

4 R

[/]File Name Margins [mm]

[7]Print Date Left: Right:

| ——>Checked

Position (Joint)

Hame Ji J2 J3 J4 JS Ja J7 Je
Joli 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Jo2 0.000 ©0.000 O0.000 0.000 O0.000 0.000 0.000 0.000

Pozition (XYZ)

Hames X ¥ Z z B c L1 L2 FLG1 FLG2
FO1 335.020 -0.000 624.920 -20.000 -0.010 -30.000 X X X X
FO2 305.020 -0.000 5924.5920 -20.000 -0.010 -320.000 X X X X
PL(1l) 240.000 O0.000 520.000 S0.000 0.000 S50.000 0.000 0.000 X X
PA(2) 240.000 0.000 520.000 S0.000 0.000 90.000 0.000 0.000 )4 X
PA(3) 240.000 0.000 520.000 S0.000 0.000 90.000 0.000 0.000 )4 X
PA(4) 240.000 0.000 520.000 50.000 0.000 850.000 0.000 0.000 X X
PL(S5) 240.000 0.000 520.000 50.000 0.000 80.000 0.000 0.000 X X

> Unchecked

Joil=(0.000,0.000,0.000,0.000,0.000,0.000,0.000,0.000)
Joz2=(0.000,0.000,0.000,0.000,0.000,0.000,0.000,0.000)
PO1=(335.020,-0.000,624.920,-90.000,-0.010,-90.000)
P02=(305.020,-0.000,594.920,-90.000,-0.010,-90.000)

PR (1)=(240.000,0.000,520.000,90.000,0.000,90.000,0.000,0.000)
PR (2)=(240.000,0.000,520.000,90.000,0.000,90.000,0.000,0.000)
PR (3)=(240.000,0.000,520.000,90.000,0.000,90.000,0.000,0.000)
PR (4)=(240.000,0.000,520.000,90.000,0.000,90.000,0.000,0.000)
PR (5)=(240.000,0.000,520.000,90.000,0.000,90.000,0.000,0.000)

Figure 11-66 Printing Position Variables with Formatting
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11.10.3.2.

Variable list

Variable names and comments can be extracted from the program being edited and printed as a variable list.

T OO T I VI R S

cn

Def
Def
Def
Def
Dim
Dim
Def
Def

Char M5G1, M5G2 'Message character
FHMALVE (MA,MB) = (ML+ME) /2 '"Function

Inte WOREL, WOREZ 'Inte wvariable
Float WCOERE3, WORE4 'Float wvariable

MD& (2, 3) 'MD& array
PD1(Z, %) 'PFD1 array

Fo=z POO 'Start position
Jnt JO1 'Joint Pos. 1

<G

-

Page Setup £l

[/]File Name Margins [mm]
[]Print Date Left: Right:
[v|page# Top: Bottom:
B/t e e e
| [Z]\arible List !
" ine Pifch: " T
Variable list
Hame Comment
MS5GE1 Mezssage character
M5G2 Mezsage character
FHNMAVE (MA,MB) Function
WCOREL Inte wariable
WORE2 Inte wvariable
WCORE3 Float wvariable
WCRE4 Float wvariable
Mbh& (2, 3) MDE& array
BD1(5,5) PD1 array
EFOO Start position
JO1 Joint Pos. 1

Figure 11-67 Printing the Variable List
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11.11. Program Debugging

You can debug robot programs you have written.

~ /N Caution

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

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

11.11.1. Starting debugging

There are two ways of opening the robot program in the debug mode, from the project tree or by migrating the
program being edited to the debug mode.

[Method (1)] Opening the program in the debug mode from the project tree
Select the program from [Online] or [Simulation] -> [Program] in the project tree, and click the mouse right
button. If you click [Debug Open] from the right button menu, the program will be opened in the debug mode.

1 Orline
& RV-7FR-D
{8 Operation Panel
[l Program
A
Ij ] Open Program
g Debug Open
ER Tact tim| lculation. ..
I_1] ¢ c P -] Program 1:RC1 1.r (Online) [MELFA-BASIC VI]
- opy Pr{  fm
Ij 1 { Rem ==Sample Test=— K
EX Delets am 2, Ovrd 100 'Reset Ovrd
|:_1] d 3! Jovrd 100 'Reset Ovrd
—— Set | reading protection 4 3pd 700 3
B splin 5. Aceel 100,100
\/ 6 ORdl Off 'Off optimal Acceleration
T7: Cnt O
& Fine 0
gl

Caution

" [ pelere | Robot: [1mv-rRD - [ getcumentas.

d” i the

X L r4 A B c L1

370,000 0.000 §75.000 “5.000 “0.000 0.600 [
-142.400 -627.540 525.050 -51.380 49.060 -172.300 [

il 3

the en

XYZ Alt+% |Joint Alt+] | Work coordinate  Alt+W

Figure 11-68 Opening a Program in the Debug Mode from the Project Tree
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[Method (2)] Migrating the program being edited to the debug mode
During editing of the program, click the [Debug] tab -> [Start/Stop] group -> [Debug start] button on the ribbon.
The program being edited will be saved once and then will migrate to the debug mode.

B Program 1:RC1 L.r (Online) [MELFA-BASIC VI]

Rem ==Sample Test==
2i Ovrd 100 'Reset Ovrd
3) JOvrd 100 'Reset Ovrd
4l Spd 700

5i Accel 100,100
6

-

8

Ll

ORdl Off '0ff optimal Acceleration
7 Cnt 0
i Fine O

[ add | [ et | [ oekte | Robot: [1RVRD - [ GetCumentPos. | [ Pos.ame |

MName X Y Z
P01 370.000 0.000 §75.000 W 5p Online File
P02 -142.400 -627.540 525.050

[ ]
NYZ AR+ |Joint Alt+] | Work coordinate  Alt+

:Denug
|_ Start , Stop

Stop

y i; Are you sure you want to save changes to '1'7

Caution

eed” in the foll

{ Rem ==S5ample Test=—
i Ovrd 100 '"Reset Ovrd
: 'Reset Ovrd

'Off optimal Acceleration

T Delete | Robot: |LRV-TFRD | [ getcurentpos. | |

Mame X ¥ 4 A B c L1

P01 370.000 0.000 §75.000 ~0.000 -0.000 0.000 [

P02 142,400 627,540 525.050 51,380 49,060 -172.300 [

4 [ »
XYZ Alt+X Joint Alt+] | Work coordinate  Alt+

Figure 11-69 Migrating the Program Being Edited to the Debug Mode

Once a program is opened in the debug mode by either of these methods, the execution line cursor "=" will be
displayed at the left edge of the command edit area. The line on which this execution line cursor is displayed is the

line currently being executed.
The display of this execution line cursor can be switched on/off with the menu bar [Debug] -> [Display/Do not display

Execution Line].

If you debug a program which is set with “Read protection” (displaying on the project tree), release it with
reference to “11.12 Set / Release read protection” before you open the program in debugging.
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11.11.2. Executing programs step by step

~ /\ Danger

In program debugging, the robot may operate at 100% speed.

Pay attention to safety around the robot.

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

A program that has been opened in debugging status can be run step by step.
When a program opened in debug mode, operate with the [Operating panel] screen which is shown at the same
time.

For details on step operation on the operation panel, refer to "19.2.4 Step operation™.

11.11.3. Revising programs

The command statements for a program that has been opened in debugging status cannot be edited in the
command edit area. Command statements can be corrected from the [Edit] tab on the ribbon. Command
statements can be edited by the [Edit] tab -> [Debug edit] group -> [Edit] button, [Debug edit] group -> [Insert]
button and [Debug edit] group -> [Delete] button on the ribbon.

Position variables can be edited as usual.

Edit Debug 3D view View Help

: o - — gun 5=
ate | [ Separate dfAdd  Robot| LRV-7FR-D #(| Ba copy | ™ Undo | 4 Find ¥ set & Delete [ =comment E Arange All | FEEdit :

= s | - - =
np %CullapseAll /' Edit 55 Get Current Pos. | Jfaia,-i-'- (’H Redo | 45 Replace '\?q.:’-*— ious WDeleteAll & Partially "_% Uncomment i=Insert :
| %Expand All x Delete !EPos. Jump | _m Find in Files ‘fq Mext E Re = All *E' Drelete :
e Position Variable Find/Replace Bookmark Transmission Comment Drebug Edit |,
______

Figure 11-70 Ribbon [Edit] Tab -> [Debug edit] Group

(1) Edit command line
You can edit the contents of the specified command line.
Click the command line to edit with the mouse, and click the [Edit] tab -> [Debug edit] group -> [Edit] button on
the ribbon. The screen for editing the command line is displayed.

Edit Command Line (Online)

Step# 4
|Spd 700| |

o« [ow |

Figure 11-71 Command Line Editing (Online)

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

(2) Insert command line
You can insert a command statement at the specified line.
Click the line to insert the command statement into with the mouse, and click the [Edit] tab -> [Debug edit]
group -> [Insert] button on the ribbon. The screen for inserting the command line is displayed.
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Insert Command line (Online)

|
o [ow |

Figure 11-72 Command Line Insertion (Online)

(3) Delete command line
You can delete the specified command line.
Click the line to delete the command statement from with the mouse, and click the [Edit] tab -> [Debug edit]

group -> [Delete] button on the ribbon. The confirmation screen for the command line deletion is displayed.

! L Are you sure you want to delete selected line?

Figure 11-73 Confirming Command Line Deletion

(4) Edit position variables
For details on the method for editing the position variable, see "11.7.3 Position variable editing".

~ /N Caution .

Be careful when changing the value of a variable.

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

& Caution

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

11.11.4. Setting and deleting breakpoints

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

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

Permanent breakpoint :  The breakpoint is maintained after stopping.
One-time breakpoint . At stop, the breakpoint is automatically deleted at the same time as the
stop.

& Caution

Breakpoints are available only with MELFA-BASIC V and
MELFA-BASIC VI.
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11.11.5. Set a Breakpoint

Set a Breakpoint
Set a breakpoint by the following procedure.
1) Click the command line to set a breakpoint to, and click the [Debug] tab -> [Breakpoint] group ->
[Set...] button on the ribbon.

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

specified command line.

Type
@) Permanent

) One Time

cancel

Figure 11-74 Setting a Breakpoint

3) "@"is displayed at the left end of command lines at which breakpoints are set.

O o

10! Mov B12+E2 ' Comment
11! Mvs P:‘I.2

@ 12
_C. E‘lD}:E“.L 1,100,100 'Comment
14, Dly 0.5

Figure 11-75 Display of Lines with Breakpoints Set

11.11.5.1. Delete a Breakpoint

Delete a Breakpoint
To delete a breakpoint, click the command line to delete the breakpoint from, and click the [Debug] tab ->
[Breakpoint] group -> [Delete] button on the ribbon.
To delete all breakpoints set to a program, click the [Debug] tab -> [Breakpoint] group -> [Delete all] button
on the ribbon.
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11.11.6. Ending debugging

When debugging is finished, click the E button at the top right of the program edit screen opened in the debug
mode or the [Debug] tab -> [Start/Stop] group -> [Debug stop] button on the ribbon to close the program. When
debugging is stopped by the [Debug] tab -> [Start/Stop] group -> [Debug stop] button on the ribbon, the program
is reopened in an editable state.

This closes the program
opened in debugging status.

B Program 1:RC1 1.r (Online) [MELFA-BASIC VI]

Reopens the program in an editable
state after the program that was
opened in the debug mode is closed

Waorkspace Hame Cnline Edit

JEIC X F kb

D'chug: Debug : Set  Delete Delete | =
Start 1 Stop” |, All =+ Delete

Start/Stop Breakpoint Debug Edit

B Program 1:RC1 1.r (Online) [MELFA-BASIC VI]

Rem ==Sample Test==
Ovrd 100 "Reset Ovrd

Jovrd 100 "Reset Ovrd

Spd 700

Accel 100,100

CAdl CIf '"Off optimal Acceleration
Cnt O

Fine O

'

et 7 | Delete Robot: | L:RV-7FR-D - [ Get Current Pos. ][ Pos. Jump ]

Mame X Y & A B Z L1

P01 370,000 0.000 875,000 -0.000 -0.000 0.000 [
po2 -142.400 627,540 525,050 51,380 42,060 -172.300 [N

4 [0 »
XYZ Alt+% | Joint Alt+] | Work coordinate AIHWJ

Figure 11-76 Closing a Program Opened in Debug Status

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

the changed contents.

l\ Are you sure you want to save changes te '1'7

o Yes Mo ] ’ Cancel

Figure 11-77 Confirmation Message for Saving the Changed Contents

Here, if you select "No". the changed contents are all discarded. To put the changed contents into effect, always
select "Yes".
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11.12. Set / Release read protection

If you set read protection in the robot program, you can make sure a third party can’t read it easily. This function
is available in controller software Ver.R5n/S5n or later of CR750-D/Q and CRnD/Q-700 series and all controller
software versions of CR800D/R/Q series.
is displayed on the project tree on programs set with read protection. If you set read protection, you can
restrict the following operations.

- Opening a program (You can restrict the viewing or modification of the program content)

- Starting debug of a program

- Copy/ Move / Delete / Rename / Compare a program

If you set / release reading protection of a program, use the program management screen with reference to
“11.13.6 Protect settings” or select [Set / Release reading protection] on the project tree.

Workspace 1 x
. Register a Reading Password
4 Factory Line#1 - = =
3D Monitor Please enter the reading password, and click QK.
RC1
Offline
Online Mew Password : sessssss |

[ RY-7FR-D

&8 Operation Panel Re-enter Password : eesccecs |

m Program
B Description of Available Characters
|j 1 Open Program
g Please use 1000 to 999999999 of integer.
: Debug Open
g I Tact time Calculation. .. Note
: Copy P
g ' eRY Fragram {Keep passwords in a secure place, and never forget the registered password!
|j | Delete Program
EN Set [ Release reading protection 0K

M znline

The Reading Password Delete

Please enter the reading password, and click QK.

x [ o]

Figure 11-78 Set / Release reading protection operation on the project tree

Password :
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11.13. Program Management

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

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

Workspace o x
[ Factory Line#1 -
¥ 30 Monitar
1 4 RC1
Offline
1 Online
& RV-TFRD
ﬂ Operation Panel

New

Program Manager

[N Program Manager

Source

() Project: 1:RC1 .
©Robot: 1:RC1(CR&xe-D) -
File List:

L (solce )

MName Size Date Time

1 820 17/04/13 10:18:38
a2 1351 17/04/12 13:17:48
3 608 17/04/10 12:46:09
[Cla 608 17/04/10 12:46:33
5 608 17/04/10  12:47:00
Oe 1221 17/04/12  16:26:36
Oz 1431 17/04/12  16:28:10
[[Jw7p 1793 17/04/10 11:16:03
[1PRG1 2500 17/04/12 15:43:31

4 il »

l Delete l Repame l Protect I

Free: 100 MB

File Type: Robot program (*.prg) ~

Move

Compare

Destination
() Project: 1:RC1 -
(@ Robot: 1:RC1(CR8xx-D) -

File List:

[Cl{select Al
Name Size Date Time

01 820 17/04/13 10:18:38
2 1351 17/04/12 13:17:48
O3 608 17/04/10 12:46:09
E4 608 17/04/10 12:46:33
5 608 17/04/10 12:47:00
6 1221 17/04/12 16:26:36
17 1431 17/04/12 16:28:10
[ v7D 1793 17/04/10 11:16:03
[] PRG1 2500 17/04/12 15:43:31

4 [ »

[ Pratect ]

l Delete [ Rename

Free: 100 MB

File Type: Robot program (*.prg) -

Close

Figure 11-79 Starting Program Management

& Caution

All the operations of these functions are for robot programs.

11174

11174



11.13.1.

Program list display

The left and right lists display the designated folders and the programs inside the robot controller.

(1) Project
(2) Robot
(3) [...] button

[ (1) Project

[ (2) Robot

W Program Manager

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

Destination
) Project: 1:RC1 -
PRI
1
| E
(© Robot: 1:RC1(CR&0:-D) -
File List: File List:
select A1) (slect &1
Mame Size Date Time MName Size Date Time
1 820 17/04/13 10:18:38 1 820 17/04/13 10:18:38
2 1351 17/04/12 13:17:48 Copy B2 1351 17/04/12 13:17:48
3 608  17/04/10 12:46:09 3 608 17/04/10 12:46:09
4 608 17/04/10 12:46:33 (] 608 17/04/10 12:46:33
[s 508  17/04/10 12:47:00 Os 608 17/04/10 12:47:00
Ce 1221 17/04/12 16:26:36 Os 1221 17/04/12 16:26:36
[z 1431 17/04/12 16:28:10 b7 1431 17/04/12  16:28:10
[Clv7D 1793 17/04/10 11:16:03 [CIv7D 1793 17/04/10 11:16:02
[T PRG1 2500 17/04/12 15:43:31 [C1 PRG1 2500 17/04/12 15:43:31
[l il » 4 [ 3
l Delete ] l Rename ] l Protect ] [ Delete l I Rename H Protect ]
Free: 100 MB Fee A
File Type: Robot program (*.prg) - File Type: Robot program (*.prg) =
Close

Figure 11-80 Program List Display

(3) When selecting a
folder on the
computer
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11.13.2. Copy

This copies program files. Copying of the entire program file or only the command statements or only the position
variables are possible.

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

[® Frogram Manager = iE
Source Destination
I Project: 1:RCI - (I Project: 1:REL -
© Robot: 1:RC1(CR8xx-D) O/ Robot: |1.RC1(CRB:0( D) Setting for Copy -
File List: File List:
=t i
(Select Al [l(Select Al) Refresh [vIcommand
- - )
Mame Size  Date Time EOSFUOH
Fioajia 4 é SIS T 1 820 17/04/13 10:18:38 Program External Position Variables
1351 17/04/12 13:17:48 copy 1012 1351 17/04/12 13:7:48 raas
608 17/04/10 12:46:09 K 3 608 17/04/10 12:46:09
608 17/04/10 12:46:33 | — — — ~ (4 608 17/04/10 12:46:33 [ |
608 17/04/10 12:47:00 s 608 17/04/10 12:47:00 T —
Oe 1221 17/04/12 16:26:36 [ 1221 17/04/12 16:26:36 ~2rg .
F7 1431 | 17/04/12 | 16:28:10 [z 1431 17/04/12 16:28:10 1
CIv7D 1793 17/04/10 11:16:03 || compare | [1V7D 1793 17/04/10 11:16:03
[T pRG1 2500 17/04/12  15:43:31 [[] PRG1 2500 17/04/12 15:43:31
4 2 A ¥
[ Delete ] [ Rename ] l Protect ] l Delete l l Rename l l Protect l oK
Free: 100 MB Hess 100 MB
File Type: Robot program (*.prg) File Type: Robot program {(*.prg) ~
Figure 11-81 Copy Setting Screen
It is possible to copy by using the project tree.
Workspace aqx -
: 2 1o - O X
21 [0 Factory Line#1 - OPY program
¥ 3D Monitor Source Destination
2 R;l " () Project: 1:RCL - () Project: 1:RCL ©
[ Offline
2 Online | D | D
& RV-TFRD ©foboti | LRCI(CR®XXD) - © Ropot:
B8 Operation Panel oL o
Ij Program File List: File List:
|j 1 Open Program Name Size  Date Time Hame Size Date Time
B 1 Debug Open el 820 17/04/13 10:18:38 1 820 17/04/13 10:18:38
Ij ) 2 1351 17/04/12 13:17:48 Copy 2 1351 17/04/12 13:17:48
I_"] | Tact time Calculation... 13 608 17/04/10 12:46:09 3 608 17/04/10 12:46:09
I_"] ¢ o Boaan 4 608  17/04/10 12:46:33 4 608 17/04/10 12:46:33
=2 | i g s 608  17/04/10 12:47:00 Fs 608 17/04/10 12:47:00

7 1431 17/04/12 16:28:10 7 1431 17/04/12 16:28:10
[CJv7D 1793 17/04/10 11:16:03 [CIv7D 1793 17/04/10 11:16:03
[C] PRG1 2500 17/04/12 15:43:31 [T PRG1 2500 17/04/12 15:43:31

6 1221 17/04/12 16:26:36 \:l 6 1221 17/04/12 16:26:36

4 il 3 4 ] 3
Free: [ 10me Free: [ 1oomB
File Type: Robot program (*.prg) ~ File Type: Robot program (*.prg) ~

Close

Figure 11-82 Copying the program by using the project tree

A program set with “Read protection” can only be copied to the identical controller.
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It is possible to copy by drag and drop the project name on the project tree.

| Workspace a x
| 0§ Factory Line#1 Py
(¥@ 3D Monitor
i B4 RC1
Offline
5] RV-7FRR
1 ] Program
.J 1.prg
£
& L
] PG2.prg I
[ PrG1Lprg :
[ TEST.prg 1
i) 5Q Direct [ Drag and drop ]
@ Spline
2] Parameter
: Onling
& RV-7FRD
.- — [ Qperation Panel
1 'mProgram 1€+ -=--
I~ i St

—1

Figure 11-83 Copying the program by drag and drop in the project tree

Programs displayed on the desktop or in Windows Explorer also can be copied by dragging and dropping.

Waorkspace I1x | Workspace Ix
| .1 [ Factory Line#1 " 4 Factory Line#1
[#4 3D Monitor [P 30 Monitor
: RC1 | RC1
Offline [ Offiine
Orline - [ Online
[ RV-7TFRD & RV-7FRD
~~~~~ 8- Qperation Panel 8 Operation Panel
".."ﬂ Program ,l I:> 4 [l Program
-I__T 1-- .j 1
Drag g 2 A g z =
and i 3 = g 3 il
drop 4 ER
s s
L v 5 v
= 'T] PRG1 I"'J' fpﬁll
2T

Figure 11-84 Copying Programs Outside of Workspace by Drag and Drop

~ & Caution \

Program copy is the only operation possible in drag and drop.
However, copying with name change cannot be done.

Program copying is the only operation possible by drag-and-drop. However, the copy that changes
the name cannot be done.
When changing the program name and moving the program, do so on the program management

screen. This operation is not possible for programs set with “Read protection”.
\ J

11.13.3. Move

The program files can be moved.

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

Programs set with “Read protection” cannot be moved.
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11.13.4. Delete

The program files can be deleted.

Select the names of the programs to be deleted from the lists. Multiple programs can be selected in the Source
and Destination lists. Select the program name in the Source and Destination lists, and click the [Delete] button
under these lists. The deletion confirmation message is displayed.

B Program Manager =10 X
Source Destination
() Project: 1RCL - (O Project: 1:RC1 -
(@) Robot: 1:RC1({CRSxx-D) A (@ Robot: 1:RC1(CR8xxD) -
File List: File List:
Gisekect AN C(sekct A1)
Hame Size  Date Time Mame Size  Date Time
01 820 17/04/13 10:18:38 1 820 17/04/13 10:18:38
Fl2 1351 17/04/12 13:17:48 2 1351 17/04/12 13:17:48
M3 608 17/04/10 12:46:09 3 608 17/04/10 12:46:09
4 608 17/04/10 12:46:33 4 608 17/04/10 12:46:33
Fls G608 17/04/10 s 608 12/04/10  12:47:00
TACT 371 17/04/13 7] TACT 371 17/04/13 10:59:04
(N » Al _w 3
1 I | 1
I[ Delete H Rename ] [ Protect ] Il Delete H Rename H Protect I
]
—— - \, —_——
Free: 100 MB FfEe™ 100 MB
File Type: Rohot program (*.prg) ~ File Type: Robot program (*.prg) ~

Figure 11-85 Deleting the program

It is possible to delete the program by operating shown blow.
After selecting the program name in the project tree, click the right button of mouse and select the "Delete
Program" of right button menu. The deletion confirmation message is displayed.

2 x|

pu |

‘Workspace
[C8 Factory Line#1
[#d 3D Monitor
RC1
Offline
< [ Online
[& RV-7FRD
{28 Operation Panel
[l Program
31

i i i i
Wb

3 fTAcT
Spline
2] Parame
[ Monitor
% Mainten
28 Board
G MELFA-

Y3 Backup

Figure 11-86 Program deletion by using the project tree

Open Program
Debug Open
Tact time Calculation...

Copy Program

Delete Program

A program which is set with “Reading protection” cannot be deleted.

~ /\ Caution

N
It is not possible to delete the program which is being edited.
When you delete the program which is being edited, an error message is displayed. Finish the edit
before deleting the program.
\ J
~ /\ Caution
Once the program files are deleted, they cannot be recovered.
11-178 11178



11.13.5. Rename

This renames a program file name.

Select the name of only one program to be renamed from the lists. Programs can be selected in the Source and
Destination lists. Click the [Rename] buttons under the Source and Destination lists, set the new name in the
[Setup for Rename] dialog, and click the [OK] button to rename the program.

Setup for Rename

Input New File Name.

e O Cancel

Figure 11-87 Rename Screen

A program which is set with “Reading protection” cannot be renamed.

11.13.6. Protect settings

The program files in the controller can be protected. Settings can be made to protect the entire program file or
just the command statements or position variables, as well as protection against readout, and protection release
is possible

You cannot move, delete, or rename a protected file. Release the protection prior to any of these operations.
Select the names of the programs to be protected from the lists. Multiple programs can be selected in the Source
and Destination lists. Click the [Protect] buttons under the Source and Destination lists, set the protect details in
the [Setting for protect] dialog, and click the [OK] button to protect the program details.

Setting for Protect 23

Commands
Variables
[[|Read

Target Files:
[Robot:1]1

Cancel

Figure 11-88 Protect Settings Dialog

& Caution

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

If you change the “Read protection status, the following “Register a reading password” or “The reading password
delete” screens are displayed. Input the password to register or delete and click the [OK] button.
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Register a Reading Password

Please enter the reading password, and click OK.

New Password :

Re-enter Password : ssssssed |

Description of Available Characters
[Please use 1000 to 999999999 of integer. ‘

Mote
[Keep passwords in @ secure place, and never forget the registered password! ‘

o [ o ]

Figure 11-89 Register a reading password Dialog

The Reading Password Delete

Please enter the reading password, and click OK.

Eassword . LITTTET Y |

o [ o ]

Figure 11-90 The reading password delete Dialog

11.13.7. 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 and the [Setting for compare]
dialog set. The results are shown in the [Compare result] dialog.

The selected program can be opened in the program edit screen by selecting the program line by the list controls
on either the left or right, and clicking the [Edit] button or double-clicking the program line.

M compare Result (Different Lines)

C:¥RT TooBox3%Factory Line# 1¥RC1...¥PG1.pra CHRT ToolBox3#Factory Line ¥RCL.. ¥PG2.0r0 (1)
Line# Contents £ Line# Contents £
21 PAp.Z = 150 (2) 21 PAp.Z = 140 P A
22 PAp.A = PCap.A ¢ 22 PAp.A = PCap.A I Match
23 PAp.B = PCap.B L J_ 23 PAp.B = PCap.B ]
] comrmand 24 PAp.C = PCap.C 1 \ 24 PAp.C = PCap.C 1
Position 25 PAp = PAp * PRot §| Brev | ) 25  PAp = PAp * PRot =1 Mismatch
26 PGet = PAp 1 26 PGet = PAp =
27 PGet.Z = PReg.Z - 20 | Lhext _‘I 27 PGet.Z = PRcg.Z - 20 L
- = 28 HE I
78 Mus PAp 79 Mvs PAp | Delete
20 Mvs PGet 'Entry and gripping 30 Mvs PGet ‘Entry and gripping \ B/
30 D05 31 D05 —_———
31 HClose 1 32 HClose 1
fetel Mk nE 4 el [ LN 4
4 il » L] [ 4

(@) Loseareimeson i Torers +— (4) Gose

Figure 11-91 Program Comparison Settings and Comparison Results

A program which is set with “Read protection” cannot be compared.
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You can select the background color of matching, mismatching and deleted lines.

Color x

lors:

g
a
8

EEEENR
EEENE | |
EEENT]
EEEENA
EEEE
'AENEN

Figure 11-92 Setting the Color for Program Comparisons

Move the selected line to the change location (mismatch or delete).
Clicking the [Prev] button selects the change location in the line before the current position.
Clicking the [Next] button selects the change location in the line after the current position.

By the [Different lines only] checkbox, you can select to display all lines targeted for comparison or only different
lines.

L. #PGLa [CHRT TosexFactary Lnes IVAC1,.WPG2.pr0
= | Lier Gonnanti |
| 2L PApZ =180 2L PASE =140
» PAD.A = PLIDLA 2 PASA = PCIOA Hatch
33 PApH = PCapR 23 PADR = PCapB
24 PAR.C = Plap.C | 4 PADC=FCmL E
I5  PAp = PAp ™ FRL Brwe. 25 PAD = PAR T PROt Jegmanch
26 POet=Pan | = 26 PGet=Pap
27 PGt = PReg.Z - 20 et J 27 PGetI=PROZ- 30 l::_]
| B/ HE
W HesPAD 9 s PAR Dekete
29 Hys Plhet Eniry and groning 30 Mys Paet ‘Entry and groang |
0By 0E 31 DS =
| 31 HOose | - 32 Hosel <
- . S .

[m_| Compare Result (Different Lines)

|C:¥RT ToolBox3¥Factory Line# 1¥RCL.. ¥PG1.prg C:¥RT ToolBox3%Factory Line® 1¥RC1.. ¥PG2.prg
Line# Contents Line# Contents
21 PAp.Z =150 21 PAp.Z=140
28 Hk Match
31 HClbse1 32 HClose 1 :l
W1=(+0.00,+0.00,+0.00,+0.00,+0.
W2=(+0.00,+0.00,+0.00,+0.00,+0.| | Brev Mismatch
ot —
Delete
4 [ 3 4 [ »

[/iDifferent Lnes Only | Without Comments Close

Figure 11-93 Compare Results (Different Lines Only Display)
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By the [Without comments] checkbox, you can select to exclude or include comments in the compare result.

N compare Result (Different Lines)

C:¥RT ToolBox3¥Factory Line# 1¥RC1¥Pr..¥1.prg C:¥RT ToolBox3¥Factary Line#1¥RC1¥Pr...¥2.prg
Line# Contents 4 Line# Gantents
1 Rem ==Sample Test== 1 Rem ==Sample Test==
2 Ovrd 100 ‘Reset Ovrd 2 Ovrd 100 ‘Reset Ovrd Match
3 JOwrd 100 'Reset Owrd L 3 10wrd 100 'Reset 10wrd £ I:l
4 5pd 700 i 4 S5pd 600 i
5 Accel 100,100 5 Accel 100,100 Mismatch
6 OAdl Off  'Off optimal Acceler., 6 OAdlOff  'Off optimal Acceler., =
7 cto bext 7 o L1
8 Fine 0 8 Fine 0
9 Mov POl s
9 w0 m
10 Dk 0.3 11 Dy 0.3
11 EHOpen 1,100,100 'Comment 12 EHOpen 1,100,100 ‘Comment
17 nk.nc %% Nk 0 E b
E] ] » [l ] »
[ Different Lines Only [ FWithout Comments Close

B Compare Result (Different Lines)

C:¥RT ToolBox3¥Factory Line#1¥RC1¥Pr...¥1.prg |C:¥RT ToolBox3¥Factory Line#1¥RC1%Pr...¥2.pra
Line# Contents - Line# Contents
1 Rem ==Sample Test== 1 Rem ==Sample Test==
2 Ovrd 100 '‘Reset Owrd 2 Ovrd 100 'Reset Ovrd Match
3 10vrd 100  'Reset Ovrd 5 3 1Ovrd 100  'Reset JOwrd 5 |:|
4 Spd 700 i 4 Spd 600 B
5 Accel 100,100 5 Accel 100,100 Mismatch
6 OadlOoff  'Off optimal Acceler.. 6 OAdl Off 'Off optimal Acceler.. =
7 Cnto L 7 cnto L1
8 FineO 8 Fine
| o Mov POl Delete
o - w0 e
10 Dl 0.3 11 Dl 0.3
11 EHOpen 1,100,100 ‘Comment = 12 EHOpen 1,100,100 'Comment =
‘ 10 Mk. N C m > ‘ 10 Mk: N C m b
["|pifferent Lines Only Close

Figure 11-94 Compare Results (With Comments Excluded)

11.14. Program Conversion

Existing offline robot programs created in a different program language can be converted to the currently set
program language.
Table 11-7 Combination list of program conversion
No. Source Target Content
The position data is converted.
! | MELFA-BASICII MELFA-BASIC IV If “MELFA-BASIC V" is chosen for the
target, the lines No. are also converted in

2 MELFA-BASIC Il MELFA-BASIC V e : .
addition to this conversion.
MELFA-BASIC IV MELFA-BASIC V/VI The lines No. are converted.
MOVEMASTER command MOVEMASTER command The position data is converted.

(CR-116/356)

There are the following two types of conversion.
For details, see "11.14.2 Converting line Nos. (from MELFA-BASIC IV to MELFA-BASIC V or VI)", "11.14.3
Position data conversion (from E/EN/M1/M2 series to CR800/750/700/500 series)".

(1) Conversion of the line Nos.
Converts the line Nos. and relevant command line, because the handling of line Nos. in MELFA-BASIC
IV is different from MELFA-BASIC V/VI.

(2) Conversion of the position data
Converts the format of position data and relevant commands, because the configuration of the
E/EN/M1/M2 E/EN/M1/M2 series controller’'s position data is different from the CR800/750/700/500
series controller’s.
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11.14.1.

Starting program conversion

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

Workspace I x
54 Factory Line=1 -
[#d 3D Monitor
- B4 Rc1
Offine
& Ry-7FRR
| Mew
ﬂ Program Manager
j Program Convert

Source: | MELFA-BASIC IV

Target:  MELFA-BASIC V/VI

e ]

Source Files:

3

Destination File:

Convert Convert & Open

Figure 11-95 Starting Program Conversion
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11.14.2. Converting line Nos. (from MELFA-BASIC IV to MELFA-BASIC V or VI)

Converts the line Nos. and relevant command lines, because the handling of line Nos. in MELFA-BASIC 1V is
different from MELFA-BASIC V/VI.

For the MELFA-BASIC V/VI, conversion is as follows.
- The line Nos. are converted to step Nos. (Sequential No. starting from 1).

100 MOV P1 11T MOV P1

110 MVS P2 I'2 Mvs P2

120 MOV P3 :3 !\/IOV P3
. L a :

- Line No. jumps are converted label jumps.

100 MOV P1 1:*LB00001: MPV P1
110 MVS P2 2MUSP2T T _ _
120 GOTO 100 3 GOTO*LB00001 !

*LB00001 is the label name created automatically by this conversion.

Convert the program according to the following procedure.

%5 Convert 1: E3

- — - — - - — = — N
I source: | MELFA-BASIC IV v| |
. te—)
{Target: | MELFA-BASIC V/VI - |’
— = oS
{ 6 5 4 ]
Source Files:
Lo
/
I
-1 3)
Destination File: .prg
e e e e e e == ,
o
L ! 4)

Figure 11-96 Conversion from MELFA-BASIC IV to MELFA-BASIC V/VI

(1) Select the program language of the source and target for conversion.
Startup program conversion in the project set with "MELFA-BASIC VI" or "MELFA-BASIC V".
Choose “MELFA-BASIC IV” for the source and choose “MELFA-BASIC V/VI” for the target.
It is NOT necessary to select the robot axis.
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(2) Designate a source file.
Click the [Select] button of the source, and designate the MELFA-BASIC IV program file.

=~ 0 @
4r Favorites Mame Date modified Type Size
I Desktop | | 1prg 12/8/20166:15PM  PRG File
% Dowrloads [ 2prg 12/8/2016 G:15PM  PRG File
Bl RecitPces: || (i 12/8/2016637PM _ PRG File
4 Libraries
%] Documents
& Music
|| Pictures
E Videos
18 Computer
& localbisk (c) w4 i ¥
File name: | 3.prg = | | Robot program files (*.prg) ! |
-

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

(4) After designating the conversion source file and the conversion destination file, click the [Convert]

button or the [Convert & Open] button.

When [Convert] button is clicked, the designated selected file is converted and written in the target file.
When [Convert & Open] button is clicked, the file is converted, written in the target file and opened
through a Program edit tool.
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11.14.3. Position data conversion (from E/EN/M1/M2 series to CR800/750/700/500
series)

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

CR800/7

Note1:

Note2:

Note3:

Case 1:

Case 2:

50/700/500 series controller’s.

The program conversion converts the position data as well as the commands related to the position
data. It is not possible to convert commands automatically. Be sure to make a syntax check using this
software before using the E/EN/M1/M2 series program with the CR800/750/700/500 series, and
change the commands if necessary.

The position data of the MOVEMASTER command programs for the M1/M2 series has the
base-coordinate rotated 90°. When using the program for M1/M2 with the CR800/750/700/500 series,
convert M1/M2 program into an EN program with the E/EN/M1/M2 series support software DOS version,
before carrying out the program conversion.

In the case of the E/EN/M1/M2 series support software DOS version and E/EN series Robot
programming PC support software for Windows, the data can be saved separately such as command
sentence only, position data only, or command sentence and position data. In this program conversion,
it is possible to convert the file of command sentence only and the file of position data only to one
program. The other combinations occurs error. (As following case 3 t0 7.)

oK , .

Command ( h . Command
sentence Program Case 3 eentanca
+ . Program +
Position data conversion Position data Program :> NG
—

conversion

Command sentence only
|: : ( A 'l: \. J
Command sentence only O K
Program
orar Program - N
conversion Case 4: Command
Position data only # oy 1. <antenne

- +

Position data Program NG
conversion

Position data only #
—

Case 5: Command ( A

cantanra
+
Position data

Program £‘> NG
Command conversion
cantenre

+
Position data

|

¢ N

Program
conversion :> NG

- J

Case 6: Command sentence only

Command sentence only

Position data only
Program NG
conversion

|

Position data only

[ermomnsen 5
G
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Convert the program according to the following procedure.

735 Convert 7: X
[ — .
|Source: MELFA-BASIC IIT vTI
1 )
Target: | MELFA-BASIC IV -]
3y )
A¥is = - —— - —
T ©6 @5 04 < )
Source Files:
L (3)
//
iy
- (4)
Destination File: Do
~F——=—=-=== \
i i |

Figure 11-97 Conversion from MELFA-BASIC Ill to MELFA-BASIC IV

(1) Select the program language of the source and target for conversion.

Startup program conversion in the project set with one of "MELFA-BASIC VI", "MELFA-BASIC V" or

"MELFA-BASIC IV", and set the copy destination.

For the source, choose “MELFA-BASIC 1lI” or “MOVEMASTER (CR-116/356)” which is the program

language of the E/EN/M1/M2 series.

If “MELFA-BASIC V/VI” is chosen for the target, the line Nos. are also converted in addition to this

conversion.

(2) Select the robot axes.

Select the correct number of axes, as the configuration of the E/EN/M1/M2 series controller’'s position

data is different depending on the number of axes.

(8) Select the source file(s).

Click the [Select] button for the conversion source, and select the E/EN/M1/M2 series program file(s).

When selecting the multiple files, click the file while pushing the [Ctrl]

key.

Uw| . RTToolBox3 » Factoryline#1 » RC2Z » Others - | $¢| | Search Others P|
Organize v Mew folder B= v i \@
't Favorites 2 Name Date modified Type Size
B Deskiop | | L.pos 12/8/2016 6:38 PM PS5 File
. Dowrioads [ 1.ppd 12/8/2016 6:40PM  PPD File
il RecHitplacs _ ]2ppd 12/8/2016 6:40PM  PPD File
3.ppd 12/8/20166:40 PM  PPD File
4 Libraries L1=fp i e
=] Documents
.J‘- Music
[&] Pictures
B videos
ji‘.- Computer
& Local Disk (C:) |4 il Y
File name: |1.ppd = | |R0b0t program files (".ppd;*.pc = |
o -

(4) This specifies the file to write the converted program into.
Input the name of the file to save the converted program into.

(5) After designating the conversion source file and the conversion destination file, click the [Convert]

button or the [Convert & Open] button.

When [Convert] button is clicked, the designated file is converted and written in the target file.
When [Convert & Open] button is clicked, the file is converted, written in the target file and opened in the

Program edit tool.
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11.15. Position data editing for SQ Direct

SQ Direct File is available in all versions of CR800-R/CR800-Q series controllers and in software version N8 or
later on CR750-Q/CRnQ-700 series controllers. To use this function, you must set the parameter of controller.
Available position data for SQ Direct is only 999 points of XYZ-origin whose position number is 1 to 999.

These numbers are used as external position number P_DM (1) to P_DM (999) in controller.

SQ Direct position data can edit online and offline.
In the position data editing screen for the SQ Direct, command lines and joint (J) /work coordinate (W) variable
lists are omitted unlike the program edit screen.

B Program 1:RC1 1.prg [MELFA-BASIC VI]
Rem ==Sample Test==
'Reset Cvrd
'Reset Cvrd

&6 OQRdl Off 'QOff optimal Acceleration
7. Cnt O
8 Fine 0

7 [ elete | Robot [1Rv-7eRD

Name X ¥ z A

;PUI 370.000 0.000 875.000 -0.000

4 ]

X¥Z Alt+X |Joint Alt+] | Work coordinate  Alt+W
——— ——— —

P02 -142.400 -527.540 525.050 -51.380 43.060

B 50 Direct 1:RC1 (Online) - o x
= Edt | [ Initalze | Robot: [1Ry-7FRR | [ Getcumentpos, | [ Pos.ump |
EI Name X ¥ z A B c [~
I i 370,000 0,000 875,000 0,000 0,000 0,000 0,000 —
2 -180.320 -353.900 33.930 0.960 28.170 -114.960 0.000
I 3 0.000 0.000 0.000 0.000 0.000 0.000 0.000
be 4 0.000 0.000 0.000 0.000 0.000 0.000 0.000
5 0.000 0.000 0.000 0.000 0.000 0.000 0.000
6 0.000 0.000 0.000 0.000 0.000 0.000 0.000
7 0,000 0.000 0.000 0.000 0.000 0.000 0.000
'H Get Current Pos. H Fos. Jump ] 8 0,000 0,000 0,000 0,000 0,000 0,000 0,000
I 9 0.000 0.000 0.000 0.000 0.000 0.000 0.000
B c L1 10 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-0.000 0.000 1 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-172‘300_ 12 0.000 0.000 0.000 0.000 0.000 0.000 0.000
13 0.000 0.000 0.000 0.000 0.000 0.000 0.000
3 14 0,000 0.000 0.000 0.000 0.000 0.000 0,000/«
I q i »

Figure 11-98 Program editing and position data editing screen for SQ Direct

— & Caution

Editing.

As editing SQ Direct is similar to XYZ coordinate editing in program editing, the following page explains
only the different function. For details on the operations for opening a program, see 11.7 Program

— & Caution

O :Enable. x :Disable

When the password is registered in “program” by robot controller's
security function, the position data for SQ Direct cannot be read or written.

When the password is registered in “program” by the robot controller's security function, the position
data for SQ Direct cannot be read from the robot controller or written to the robot controller.

Item to which password of security function is registered.

Program Parameter File

Position data writing

Position data reading

X @) @)

and controller".

Delete the password of the robot controller's security function when you operate these. Refer to
"15.5.3 Delete Password" for the method of deleting the password.
For details on setting security functions (registering passwords) and releasing security functions
(deleting passwords) on robot controllers, refer to "Table 15-12 Compliant version of this function

11-188

11-188



11.15.1. Differences with program editing

11.15.1.1. Edit position data

There are two ways of changing the position data.
[Method (1)] Directly change the list
Select the cell you want to change on the list, and enter the value directly.

B sq Direct 1:RC1 (Onling)

Edit Robot: | 1:Rv-7R

MName o ____x Z

0.000 §75.000
T 180320 -353.900 633,930
0,000 0,000 0,000
0,000 0.000 0.000

Select cell and enter
the value directly

The variable name (position No.) cannot
be changed.

Figure 11-99 Changing the Position Data by Directly Editing the List

[Method (2)] Change in the Edit Position data screen

Select the target position data to be changed from the list and click the [Edit] button. The selected position data is
displayed in the Edit Position data screen. Enter each of the element values of the position data, and click the
[OK] button.

Name: |3 " ™"
The variable name (position No.) cannot
Type
v be changed.
Joint |
Work Coordinate R .
The variable type cannot be switched.
X h.o00 Robot:
¥: 0.000 |1:RV-7FRR -]
A 0.000
B: 0.000
c: 0.000
L1: 0.000
12: 0.000
FLG2: a Edit FLG2
o

Figure 11-100 Changing the Position Variable in the Edit Position Data Screen

The variable name (position No.) cannot be changed by either method.
When the program is being edited in the online or simulation mode, the current position of the robot can be read
by the [Get current pos.] button.
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Edit Position Data

B Sq Direct 1:RC1 (Online)

1
Edit Robot: | 1:RY-7FR-R vt Get CurrentPos. | Type
/ XYZ
Joint
Work Coordinate

Mame X 1 z A B
1 370.000 0.000 375.000 0,000 0.000 )
X p.ooo
% 0.000
Z: 0.000
A 0.000
B: 0.000
c 0.000
L1z 0.000
L2: 0.000
FLG1: LB,F Edit FLG1
FLG2: 0 Edit FLG2
o

Figure 11-101 Getting the Current Position

11.15.1.2. Initializing position data

Select the target position data to be initialized and click the [Initialize] button
initialized. Multiple position data can also be initialized at the same time. When
[Ctrl] or [Shift] key pushing, you can select plural position data.

11.15.1.3. Editing support function

The editing support function supports only copying and pasting of position data.

. The selected position data is
you click position number with
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11.15.2. Online editing

When you connect to controller supported SQ Direct, [SQ Direct] menu is added to [Online] menu in project-tree.
When you double-click [Online] -> [SQ Direct] in the target project,
SQ Direct screen is displayed with position data 1 to 999 loaded.

| Workspace a x B s5q Direct 1:RC1 (Online)
1[04 Factory Line#1
Ilji 30 Monitor Edit Initialize Robot: | 1:RYV-TFR-R - [ Get Current Pos. ] [ Pos. Jump ]
RC1

: Name X ¥ z A B c L]~
Offline h =

i 370,000 0.000 875.000 0.000 0.000 0.000 0.000

2 Enline 2 -180.320 -353.900 683.930 0.360 28.170 -114.960 0.000

&8 RV-TFRR 3 0.000 0.000 0,000 0,000 0.000 0.000 0.000

ﬂ Operation Panel 4 0,000 0,000 0,000 0,000 0.000 0.000 0.000

5 0.000 0.000 0.000 0.000 0.000 0.000 0.000

6 0.000 0.000 0.000 0.000 0.000 0.000 0.000

7 0.000 0.000 0.000 0.000 0.000 0.000 0.000

[ 0.000 0.000 0.000 0.000 0.000 0.000 0.000

g 0.000 0.000 0.000 0.000 0.000 0.000 0.000

10 0.000 0.000 0.000 0.000 0.000 0.000 0.000

11 0.000 0.000 0.000 0.000 0.000 0.000 0.000

12 0.000 0.000 0.000 0.000 0.000 0.000 0.000

13 0.000 0.000 0.000 0.000 0.000 0.000 0.000
14 0.000 0.000 0.000 0.000 0.000 0.000 0.000 +

4 il »

Figure 11-102 position edit screen for SQ Direct (Online)

— & Caution

Timing from which position data is written.

The timing at which the position data is written by the controller is at the next time the power
supply is turned ON.
Turn on the controller power again to use the controller's position data after online edit.

11197 11191



11.15.3. Offline editing

You can edit SQ Direct position data in offline.

Set [R/C-Type] to [CR800-R/CR800-Q/CR750-Q/CRnQ-700] and set [Language] to [MELFA-BASIC
V/MELFA-BASIC V1] in [Edit Project], then [SQ Direct] menu is added to [Offline] menu in project-tree.

You can manage plural SQ Direct files in offline editing.

11.15.3.1. Creating a new SQ Direct file

Select [Offline] -> [SQ Direct] menu in the project you want to create the new SQ Direct File.
And click a right button with the mouse.
Then right button menu is displayed, and click [New].

| Workspace 4 x| M New SQ Direct File - o x
& Factory Line#1 File Path:
[#4 3D Monitor [ C#RT ToolBox3#Fectory Line# 1¥RCI¥Program | ’ ]
] RC1
3 1 Offine
& RV-FFRR 5Q Direct File Size | Date | Time |

Mew |:>
2| Paramet

Program Manager
Online

SQ Direct Fie: [l |

o [ o ]

Figure 11-103 In the computer to create a new

Input the SQ Direct file name and click the [OK] button.

p & Caution <

About SQ Direct restoration folder.

SQ Direct Files are managed by each project in the personal computer. The folder named
automatically as follows.
Workspace folder/project name/Program

If you want another folder, use the copy function in program management.

11-192 11-192



11.15.4. Program management

You can copy, delete, compare and rename SQ Direct file.

After selecting target program in project-tree, and click right button with the mouse.
Then right button menu is displayed, and click [Program Manager].

Then the program manager screen is displayed.

| Workspace
| [& Factory Line#1 -
(¥ 3D Monitor
RC1
Offline
& RV-TFRR
j Program

2] ect

{8 splne

[Z] Parame
! Online

Mew

Program Manager

Y

[N Program Manager

Source

©) Project: 1:RC1 .

' Robot: 1:RC1(CRExR) -

File List:

et
Mame Size | Date Time

[[] 1.5dp 65861 2017/04/13 13:37:%
[[] 2.5dp 65872 2017/04/13 13:37:

4 il »
l Delete Rename [ Protect l
Free: 769 GB
File Type: 5Q Direct position (*.51

Copy

Move

Compare

- O x

Destination

(O Project: 1:RC1 °

1:RC1(CR8xx-R) -

File List:

l(sekect 40
Hame Size | Date Time
[C] *sQ Direct:
F1 2024 17/04/12 11:17
EIH 1205 17/03/09 20:30
O] www 1205 17/04/10 11:52
[C] PrRGL 2866 17/04/12 09:58)
4 il »

l Delete [ Rename l Protect l

Free: 100 MB

File Type: 5Q Direct position (*.s1 =

Figure 11-104 Launch program manager

- & Caution

As the edit operation is similar to program management, the following page explains only different

parts.
~ /\ Caution *
Position data 1 to 999 in the robot files for SQ Direct is shown as [*SQ Direct] in the program
manager.
“ *”is to prevent customer from using as a file name by mistake.
L Keep in mind that this differs in meaning from the “*” indicating “all”. )
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11.15.4.1. List of SQ Direct files

When using SQ Direct, there are some differences in the program management screen.
1. SQ Direct files in the project are displayed with the [sdp] extension.
2. SQ Direct files in the robot file are displayed as [*SQ Direct].
3. [SQ Direct position (*.sdp)] is added in file type.

X Program Manager
Source

©project: | 1:RCL -
1. SQ Direct
files in the | L]
project. (" Robot: 1:RC1{CRBxx-R) -
File List:
(select AD

N% Size Date Time

4 [ »

Rename ] l Protect l

Free: |

769 GB

Copy

E I-l
O
=)
)
(]
—

Destination

(I Project: 1:RC1

| ]

|1RCL(CR&OCR) - |

File: List:

[(select A
Mams_ — — - Size Date Time
E_*SQ Direct )

1K 77 2024 17/04/12 11:17

Ew 1205 17/03/09 20:30

[ 1205 17/04/10 11:52)
2866 17/04/12 09:58)
4 [ »

l Delete Rename l [ Protect l

Free: [ 100 MB

File Type: () Direct position (*.5 =

[ |

[ 3. File type ]

2. SQ Direct file in
the robot files.

Figure 11-105 List of SQ Direct files indication
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Restrictions

SQ Direct files in the personal computer are handled similarly to as robot program files, but there are some
restrictions.

- & Caution N

There are some limitations to operate SQ Direct Files.
SQ Direct file names are fixed as [*SQ Direct] in the controller.
File names can set freely in the project. But sdp is the only extension.
o : Operable x :NOT operable
Operable
Function Robot Project
new x o
open o o
delete x o
init ¢} X
protect x x
rename x o
compare o o
Function Operable Remarks
robot to robot x
. Rename file to copy.
robot to project © Multiple files cannot be copied.
Copy File name of controller is fixed as [*SQ
project to robot o Direct].
Multiple files cannot be copied.
roiect 1o proiect o Rename the file to copy the same
proj proj project.
robot to robot x
robot to project x
Move
project to robot x
project to project o
. J
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12. Creating the spline files

The methods for creating the spline files for use in the spline interpolation function are explained below.
For details, refer to the instruction manual “Detailed explanations of functions and operations 7.6 Spline
interpolation”.

12.1. New file

12.1.1. Creating a new file on the computer

Select [Offline] or [Simulation] -> [Spline] for the new project to be created, and click the mouse right button. The
context menu will open. Click [New] and open the spline file edit screen.

Wurlnspane J]- x i 000 cl..uun 0000 DO00 G000 o
" s 4 0.000 0000 0.000 0000 0.000 04
4 [Gd Factory Line#1 |
(¥ 3D Monitor
-1 [ RC1

4 Offiine
& RV-TFRR
[» [ Program
[ B 5QDirect

[ :
> B4 Online

[» 33 Backup Dpers:
I & Tool spline file manager Lok
RC2 | L]
4 b.{ !
Ports: T (e ste: 1028 {[gyre]) | — —
1 : : ¥ PR ]

Curvent Postion: | 324.220 | 0.000 || 5432500 179.090 0 26730 | 477.080)  0.000  0.000 ||

Figure 12-1 Creating a new file on the computer

12.1.2. Creating a new file in the robot controller

Select [Online] -> [Spline] for the project to be newly created, and click the right mouse button. The context menu
will open. Click [New] and open the spline file edit screen.

B Spline 1:RC1 (O]

Workspace ax
a ines (ol non 0.000 0.000 008 D)
N EIF_actory L|n|.e & 2 0000 0000 0.000 0.000 0000 0.
[ 30 Monitor 3 0000 0000 0.000 9.000 0000 04
) H RC1 4 0000 0000 0000 0000 0000 O
[ | Offline
+ [ Online
& RV-7FRR
BB Cperation Panel
K m Program
] irect
> .
-~ |2l Param New...
> [C] Monite g
- 5% Mainty S
i |
- Boardl Spline file manager =
- 0 MELFL.
] » ]
- Hux,
Posting Jurg.. || dgpod | | Ege b
Ponts: | 4| (Flo sin: | 1020 (Bjte])

Current Postion:| 324.220 |  0.000 || 543250 || 179.090 | -26.730) 177980/ 0.000(  0.000]

Figure 12-2 Creating a new file in the robot controller
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12.2. Open file

12.2.1. Opening a spline file saved on the computer

Expand [Offline] or [Simulation] -> [Spline] for the target project. The saved spline files will appear in the project
tree. Double-click the spline file to be edited.

Spline’ 1:RCI01

s ]| iom) zfom] Aldeo] | 6l | path pont #

]
B

1 324220 0000 543250 179.090 267

5 i | Propeiy Vakie:
3

£ ]

5

Workspace 4 x
1[04 Factory Line#1
[#d 30 Monitor

A RC1

4 1 Offine

8011 164153 299.909 0000 0.0
G3b8E2 -SULBIY 290,909 0.000 {I.UE
BI9.600 161175 290909 0000 0.0
5 2420 0.OM 54325 179.000 P67

& RV-7FR-R
[ Ij Program

[~ M SQDirect
> E l.°arE.| ter

v P Aelina

vl
Pastion Jung .. E_ Appand J Edt I Pk signa
Points: | Sigre e 1124 [mptal) S—
v 5 =]

Cument Postion: | 324220 ] 0000 543.350]] 179.090 | 26.730] 177.080 ] 0.000]  0.000]]

Figure 12-3 Opening a spline file saved on the computer

12.2.2. Opening a spline file saved in the robot controller

Select [Online] -> [Spline] for the target project and expand it. The spline files saved in the controller will appear in
the project tree. Double-click the spline file to be edited.

Workspace % o doml Vo) 2l Aldea) Bl
2 [ Factory Line#1 It et e 20
|E| 30 Monitor 3 A36887 SODRTT  DO0.000 0.000 n.n:
4 B4 Ret 5 Smim om0 seaase wmim -
> | Offline
Online
& RV-FFRR
B8 Operation Panel
[~ [ Program
] 5Q Direct
Spline
[+ [E] Parameter
o 1 Menitar
q » ¥l v
Poao Vo | dopend ] | Es LT
SR | 1024 [y
{Poht!tl | et st PR, e

Cunient Postion: | 324,220 0.000] se3.250 ] 19090 -26.230] arrsse]  ewoe]  voon|
e e e e

Figure 12-4 Opening a spline file saved in the robot controller

12.2.3. Selecting and opening a spline file from the list

Select [Spline] from the project tree and click the right mouse button. The context menu will open. Click [Open]. A
list of saved spline files will appear. Select the target spline file and click the [Open] button.
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1] Open Spline File

Wao b .
d rkspiwe — 7 Look in: ‘Robot -|
1[04 Factory Line#1 -
¥ 30 Monitor Rt |
| RC1
L Cffline Spline File List:
A Orline
|E| RV-7FR-R. #  Points Comments Siee Date T:
EE operation Panel 01 5 1.00KB 17/04/13 15:
. [z 1.00 KB 17/04/13 15:
[ Ij Program
1 5Q Direct = _-
New... [os] I
[os] ]
.. o —
‘ | : los] | |
|| Monitg Spline file manager 4 [ »

ro G Maink
Spline #: | 0L -

Figure 12-5 Selecting and opening a spline file from the list

12.3. Save file
12.3.1. Save

To save edits to a spline file, click the [File] tab -> [File] group -> [Save] button on the ribbon. The Save spline file
screen will open when a new spline file is created.

12.3.2. Save as

By clicking the [File] tab -> [File\ ﬁrouE -> |Save As] button on the ribbon, the Save spline file screen appears.

Save in: | Robot - |
|RC1 |
Spline File List:
+ Paointz | Comments Size Date Time Version |
01 s 1.09KB 17/04/13 15:30:08 02 |
02 4 1.00 KB 17/04/13 15:36:24 01
03
04
05
i}
o7
o8
09 d
Spline #: |01 M
s

Figure 12-6 Save spline file screen

Select the destination from [PC] (save to the computer) or [Robot] (save to the robot controller). Select the
number of the spline file to be saved from the [Spline file list], and click the [Save] button.
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13. Setting Parameters

You can reference and rewrite parameter information set on a PC / a robot controller / back up data(*1).
You can set parameters by specifying parameter names and setting them or by making the settings on a
per-function basis.

(*1) Parameter setting of backup data is supported in Ver. 1.30G or later.

~ & Caution \

When the password is registered in parameter by the robot controller
security function, it is not possible to rewrite the parameters on the robot
controller.

When the password is registered in parameter by the robot controller security function, it is not

possible to rewrite the parameters on the robot controller.
o : Enable, x:Disable

Item to which password of security function is registered.
Program Parameter File

Rewrite of parameters

O X (@]
on robot controller

Delete the password of robot controller's security function when you operate these. Refer to
"15.5.3 Delete Password" for the method of deleting the password.

It is possible to read the parameters even if the security function has been turned on.

Refer to "Table 15-12 Compliant version of this function and controller” for the robot

controller's compliant version. )

\.

To set parameters on a PC, select [Offline] or [Simulation] -> [Parameter] for the target project from the project
tree. Parameters on the PC are handled in common at [Offline] and [Simulation].

To set parameters on the robot controller, select [Parameter] under [Online].

To set parameters on the back up data, select [Backup]->[All / Parameter]->[Parameter].

When [Parameter] item is expanded, items for starting up each parameter setting screen is displayed.
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Workspace o x
[ Factory Line #1
[Pd 30 Monitor
RC4
RCS
Offline
& RV-TFR-R
[ Program
] sQ Direct
—ifBlspine. — — - — — — — —
|j Parameter 1
Parameter List !
Movement Parameter
Program Parameter | | Parameter settings on PC
Signal Parameter
Communication Parameter
Field Metwork Parameter
bk |ﬁ|_ PLC Cooperation Parameter [

(I (I (T (I [ |1

_ Onling
[ RH-20FRH8535M-R
B8 operation Panel
[ Program
ceBoe________ \
=l Parameter
Parameter List
Movement Parameter
Program Parameter

3
gSignalParameher — Parameter settings on
5]
g
5]

Communication Parameter | robot Contro”er
Field Metwork Parameter !
[

PLC Cooperation Parameter
Safety Parameter i

===

@@ Maintenance
28 Board
) MELFA-Works
4y Backup
3 A
3 Program
3 Parameter
B3 20180704-171701

7 T Farameter } Parameter settings on

-| Parameter List

& Movement Parameter E/ back Up data
@ Program Parameter

B

B

=

]

Signal Parameter

Communication Parameter |
Field Network Parameter |
PLC Cooperation Parameted

Figure 13-1 Items for Starting Up Parameter Setting Screens
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13.1. Editing from parameter list

You can reference and rewrite individual items of parameter information set in a robot controller by specifying the
name of the parameter.

13.1.1. Starting

This is used in a state with the robot controller connected.
Double-click [Parameter list] under the [Parameter] item to be edited from the project tree.

[ |~ | S W - RT ToolBox3 - Parameter List 1:RC1 (Online)
Warkspace Home Online 3D view Parameter View Help
Search
Workspace U | | Parameter List 1:RC1 (Online) X
2 [& Factory Line#1 |
30 Moo [E Parameter List 1:RC1 (Online)
EN N1
I | Offine ] View Parameter List
. - i |R0b0t1 v| 1 : RV-7FRR G Al
[ RV-TFRR Parameter Name : | | (") Changed —
@ Cperation Panel
i+ 0 Program | Parameter | Explanation | Attribute (=
S0 Direct = =
Sgine ACCMODE Initial value of acceleration/deceleration mode(0:Fxed value,1:0ptimum ... Robot
“\ Parameter AIRERR1 Robotl air pressure error INPUT,During robotl air pressure err. QUTPUT  Commion
| Parameter List AIRERR2 Robot2 air pressure error INPUT,During robot2 air pressure err. QUTPUT Common
[z é Movement Parameter AIRERR3 Robot3 air pressure error INPUT,During robot2 air pressure err. QUTPUT Common
[> & Program Parameter AIRERR4 Robot4 air pressure error INPUT,During robot4 air pressure err. QUTPUT Commaon
I @ Signal Parametey AIRERRS RobotS air pressure error INPUT,During robot5 air pressure err. OQUTPUT  Common
E g Et’é“g‘“”'ﬁ“‘g‘ Pap'ar"' ALIGNTYP  Align type select(0:Normal, 1:Cylindrical) Robot
': g Safet:';':;;:; i ALWENA Enable X-command,SERVO command and RESET command in ALWAYS ... Common
A II:| Manitor ARCH1S Shape of ARCH1 Robot
[ % Maintenance ARCHIT Type of interpolation for ARCH1 Robot
I & Board ARCH2S Shape of ARCH2 Robot ™|
[ & MELFA-Works = 4] il %
7T 7S
Ready Pathpoint # 1 j Online mode CAP | NUM. | SCRL

Figure 13-2 Starting the Parameter List

At this time, a confirmation message like the following concerning the parameter list is displayed.

MELFA_RT P

The parameter list file{Common, Robot) not found. Are you sure you
want to read?

The file not found is as follows:
Common.lst
Common.tbl
RV-4FL-D.lst
RV-4FL-D.tbl

Figure 13-3 Confirmation Message for Parameter List

This window will appear in the following cases.
- When there is no parameter list information on the personal computer.
- When the parameter list used in the robot controller is newer than the parameter list already stored in the
personal computer.

13-201 13-201



—<% Memo w

What is the parameter list?

The parameter list is a list of parameter information comprised of parameter names, explanatory
text, etc. displayed on the parameter list screen. This parameter list can be downloaded from the
controller. The version of the parameter list may vary according to the version of the software on the

X controller. We recommend that you download the latest parameter list from the controller. )

When parameter list reading is specified, the screen for selecting where to read it from is displayed.

Select Parameter List 23

Read from File
[/]coMMON COMMON
[V|rROBOT ROBOT

o

Figure 13-4 Parameter List Select Screen

Select either "Read from RC" or "Read from file", set the parameter list to be read, then click the [OK] button.
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13.1.2. Parameter editing

Double-click a parameter displayed in the list or input its name, then click the [Read] button. The specified
parameter information in the robot controller is displayed.

Bl Parameter List 1:RC1 (Online)

View Parameter List

Parameter Name : | UER1 | (") Changed i ‘
Parameter | Explanation | Attribute
TRKENCE Encoder information 6 for tracking[pulse] Comman
TRKENC? Encoder information 7 for tracking[pulse] Comman
TRKENCS Encoder information & for tracking[pulse] Common
TRMODE tracking permission[0:disable 1:enable] Commaon
TRPACL Ratio of acceleration time for tracking(MVs) Robot
TRPDCL Ratio of deceleration time for tracking(MVS) Robot

IUER1 MNumber of user define error,Message,Cause, Treatment Common
UER10 MNumber of user define error,Mef e, Cause, Treatment Common
UER11 MNumber of user define error,Me 2, Cause, Treatment Common  —
UER12 MNumber of user define error,Me{ |e,Cause, Treatment Common
UER13 Mumber of user define error,Me 2, Cause, Treatment Common ™
4 »

Parameter Edit x

Parameter Mame : | UER1 Robot# : III

Explanation : | yumber of user define error,Message, Cause, Treatment

:| 9900

» | message

. | Cause

L T S

: | treat

Figure 13-5 Parameter Editing

After you change a parameter, you can rewrite the specified parameter information in the robot controller by
clicking the "Write" button.

You can print the displayed parameter information by clicking the [Print] button.

— & Caution N

Use upper case letters when naming the programs
in alphabetic characters.

Lower case alphabetic characters can be used in this parameter setting.

Use upper case letters when naming the programs in alphabetic characters for the parameters of
the base program (PRGUSR) or slot table (SLT*), etc. All of the program names within the robot
controller will be expressed in upper case letters.

If lower case letters are used, the programs will not be properly recognized.

To put a changed parameter value into effect,
switch the robot controller power Off, then On again.

To validate the rewritten parameter information in the robot controller, the robot controller power
must be turned ON again.
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13.1.3. Edit of parameter changed from default value

It is possible to confirm the changed parameter by displaying the list of parameter changed from a default value.
This function is limited to this software version and the software version of the connected controller. Please refer
to the table as follows.

Table 13-1 Compliant version of this function and controller
Software version of robot controller
CR800-D/R/Q | CR750-D/CRnD-700 | CR750-Q/CRnQ-700 CRn-500

All versions Ver.P6 or later Ver.N6 or later not used

Combination with
this software
The button for the display switch is not displayed in the upper part of the screen for “not used” combinations.

When the parameter list is displayed after connecting with a controller of corresponding version, the button for
the display switch is displayed in the upper part of the screen.

When the parameter list screen is started, "All" is selected. When "Changed" is selected, the list of the
parameters that have been changed from the default value is displayed.

(However, according to the specification of the robot type, some parameters might be changed before shipment.)

B Farameter List 1:RC1 (Online)

View Parameter List
B Read
Parameter Mame : | | (I Changed

Parameter | Explanation | Attrbute =
ACCMODE Initial value of acceleration/deceleration mode(0:Fixed value,1:0ptimum ... Robot =
AIRERR1 Robotd air pressure error INPUT, During robotl air pressure err. QUTPUT Comman
AIRERR2 Robot2 air pressure error INPUT, During robot2 air pressure err, QUTPUT Common
AIRERR3 Robot3 air pressure error INPUT,During robot3 air pressure err. QUTPUT Common
AIRERR4 Robot4 air pressure error INPUT,During robot4 air pressure err. QUTPUT Common
AIRERRS RobotS air pressure error INPUT, During robot5 air pressure err, QUTPUT Cammon
ALIGMTYP Align type select(0:MNormal, 1:Cylindrical) Robot
ALWENA Enable X-command,SERVO command and RESET command in ALWAYS ...  Common
ARCH15 Shape of ARCH1 Robot
ARCHLIT Type of interpolation for ARCH1 Robot
ARCH2S Shape of ARCH2 Robot &
4 I »

B Parameter List 1:RC1 (Online)

Parameter MName : | | Read - ‘
Parameter | Explanation | Attribute
AXENCR Pulse of encader for additional axis Commaon | _
CAV Collision avoidance (Use propriety,Init. state(RUN),Init. state{10G)) Robot r
CPRCEL2 Protocoll0:Mon, 1:Process, 2:Data link] Common
CTERME12 Termination[0:CR 1:CR+LF] Comman
FSCORMX The maximum carrection value of force control [mm,deq] Robot
FSFGMNO1 Force confrol gain #1 Robot
FSSTFO1 Coefficient of stiffness control #1 Robot
HNDDATS Hand 8 weight[kg],figure(X,Y,Z)[mm],center of gravity(X,Y,Z)[mm] Robot
IQMEM Shared Memory Function Enable(1)/Disable(0) (bit0:Enhanced/bit1:5Q ...  Commaon
LNG Language(IPN:Japanese, ENG:English) Comman
MEINSZ Pulse data for instal Robot -
I] il »

Figure 13-6 List of parameter changed from initial value

It is possible to print only the parameters changed from initial value. Please refer to "13.11 Parameter printing”
in this manual for details.
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13.1.4. Parameter list reading

If no parameter name is displayed on the parameter list screen, you can read the parameter list.
Click the parameter list [Read] button in the upper-right of the parameter list screen. The Select parameter list
screen is displayed.

Bl Parameter List 1:RC1 (Online) Select Parameter List
View Parameter List
S @Al Read from RC Read from Fie
Parameter Name : |:| Read (") Changed
| | i COMMON
Parameter Explanation Attribute |~
ACCMODE Initial value of acceleration/deceleration mode(0:Fixed value,1:0ptimum ... Robot = [/IROEOT BRI
AIRERR1 Robot1 air pressure error INPUT,During robotl air pressure err. QUTPUT Common
AIRERRZ Robot2 air pressure error INPUT,During robot2 air pressure err. QUTPUT Common oK
AIRERR3 Robot3 air pressure error INPUT,During robot3 air pressure err. QUTPUT Common
AIRERR4 Robot4 air pressure error INPUT,During robot4 air pressure err. QUTPUT Common
AIRERRS RobotS air pressure error INPUT,During robotS air pressure err. QUTPUT Common
ALIGNTYP Align type select(0:Mormal, 1:Cylindrical) Robot
ALWENA Enable X-command,SERVO command and RESET command in ALWAYS ... Common
ARCH1S Shape of ARCH1 Robot
ARCH1T Type of interpolation for ARCH1 Robot
ARCH2S Shape of ARCHZ Robot e
4 [ »

Figure 13-7 Parameter List Reading
Select the source to read from ("Read from RC" or "Read from file"), and then set the parameter list to read and
click the [OK] button.
13.1.5. Finding parameters

You can find a character string in the displayed parameter list. With the "Parameter list" screen active, click the
[Parameter] tab -> [Find] group -> [Find] button on the ribbon. The character string Find screen is displayed.

Find What : | SPEED -

["Imatch Case

Figure 13-8 Finding a Character String

Input the character string to search for, and then click the [Find] button. Parameters that include the input
character string are displayed.
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13.1.6. Sort parameters

By clicking an item in the parameter list, you can sort the items you clicked in ascending or descending order.

B Parameter List

Parametar Mame : | Click — Sort

e ]

ACCMODE
AIRERR1
AIRERRZ
AIRERR3
AIRERR4
AIRERRS
ALIGNTYP
ALWENA
ARCH15
ARCHIT
ARCH25
ARCHZT
ARCH3S
ARCH3T
ARCH45
ARCH4T
AREALOAT

L

Parameter

Exp ion

Initial value of acceleration/deceleration mode(0:Fixed value,1:0ptimum ...
Robot1 air pressure error INPUT,During robot1 air pressure err. OUTPUT
Robot2 air pressure error INPUT,During robot2 air pressure err. QUTPUT
Robot3 air pressure error INPUT,During robot3 air pressure err, QUTPUT
Robot4 air pressure error INPUT,During robotd air pressure err. QUTPUT
Robot5 air pressure error INPUT,During robotS air pressure err. OUTPUT
Align type select{D:Normal, 1:Cylindrical)

Enable ¥-command,SERVO command and RESET command in ALWAYS ...
Shape of ARCH1

Type of interpolation for ARCH1

Shape of ARCH2

Type of interpolation for ARCH2

Shape of ARCH3

Type of interpolation for ARCH3

Shape of ARCH4

Type of interpolation for ARCH4

Type of area check 10 {not use/zone/interference}

Attribute

Robot
Common
Comman
Common
Commaon
Common
Robot
Comman
Robot
Robot
Robot
Robot
Robot
Robot
Robot
Robot
Commaon

s

Figure 13-9 Sort parameters
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13.2. Robot Controller Operation Modes for Parameter Writing

With CRn-500 series robot controllers, when you write parameters to the robot controller, the controller software
version may place restrictions on the operating mode in which you can write. For details, see below.

However, parameters cannot be written while any program where a startup condition other than Always has been
started. In such a case, stop the program, then write the parameters.

Table 13-2 Download Operating Modes for Writing (for CRn-500 series only)

CRn-500 series robot Operating mode

controller TEACH Auto (OP) | Auto (Ext)
J1 edition or later o o o

H7 edition or earlier o x x

o: Writing possible  x: Writing impossible
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13.3. Movement Parameters

13.3.1. Motion limit parameter

This sets the operating range of the robot

Set the parameters while connected to the robot controller.

Double-click [Movement parameter] -> [Motion Limit] under the [Parameter] item to be edited from the project
tree.

After you change the parameter value, you can rewrite the motion limit parameter in the robot controller by
clicking the [Write] button.

8 Motion Limit 1:RC1 (Online) = O X

[Robat1 -] Rv-7FRD

~Joint Limit (ME1AR)

~User Defined Origin (USERORG) — ~XYZ Limit (MEPAR)

- [mm,deg] + [mm,deg] - [mm] +
a1: -240.00 240.00 i1: 0.00 X: | -10000.00) 10000.00
12 -115.00 125.00 12: 0.00 Y :|-10000.00 | 10000.00
13: 0.00 156.00 13: 90.00 Z:|-10000.00| 10000.00
14 -200.00 200.00 14 0.00
15: -120.00 120.00 15: 0.00
J6: -360.00 360.00 J6: 0.00
17 0.00 0.00 17 0.00
18: 0.00 0.00 18: 0.00

Figure 13-10 Motion limit parameter

You can reference explanations of the displayed parameters by pressing the [Explain] button.

13.3.2. Jog parameter

This sets the speeds for joint jogging and orthogonal jogging.

Set the parameters while connected to the robot controller.

Double-click [Movement parameter] -> [Jog] under the [Parameter] item to be edited from the project tree.

After you change the parameter value, you can rewrite the jog parameter in the robot controller by clicking the
[Write] button.

2 Jog 1:RC1 (Onling) - o x

[Robot1 -
RV-7FR-D

~Joint J0G Speed (JOGISP)

H-Inching : 0.10 | [deq]
L-Inching : 0.01 | [deg]
Override : 30.00 | [9%]

~XYZ J0G Speed (JOGPSP)

H-Inching : 1.00 | [mm]
L-Inching : 0.50 | [mm]
Override : 50.00 | [%]

Figure 13-11 Jog parameter

You can reference explanations of the displayed parameters by pressing the [Explain] button.
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13.3.3. Hand Parameters

This sets the parameters for the Hand of the robot.

13.3.3.1. Hand parameter

This sets the type of the hand (single solenoid/double solenoid, etc.) and work holding/non-holding when
HOPEN* (open hand) and HCLOSE™ (close hand) are executed.

Set parameters while connected to the robot controller.

Double-click [Movement parameter] -> [Hand] -> [Hand] under the [Parameter] item to be edited from the project
tree.

After you change the parameter value, you can rewrite the hand parameters in the robot controller by clicking the
[Write] button.

B2 Hand 1:RC1 (Online) = O X

Robotl + |RV-7FR-D

~Hand Type (HANDTYPE)

Double

Open: UMACA - Close: UMACA

Workpiece Grasp Definition (HNDHOLD)

At Hand Open: |Wnrkp\ece non-grasp - ‘

At Hand Close: |Wnrkp\ece arasp M ‘

Figure 13-12 Hand parameter

You can reference explanations of the displayed parameters by pressing the [Explain] button.
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Hand macro functions

You can specify the macro names UMACA — UMACZ to the HANDTYPE parameters, by providing a subroutine
L_UMACA — L_UMACZ in the appropriate user base program (PRGUSR parameter). Run the hand macro open
and close operation from TB.

1. Parameter setting

B Hand 1:RC1 (Online)

~Hand Type (HANDTYPE)
HANDTYPE =
UMACA/UMACB,
Workpiece Grasp Definition (HNDHOLD)
At Hand Open: |Warkpiece non-grasp M |
At Hand Close: |Wurkpiece grasp M |
2. Macro programing (User base program)
1 #L_UMACA  ‘ Open Hand 1
2 M_Out (900) =1 L_UMACA subroutine is executed
3 M_Out (901) =0 on the open operation of the hand 1
4 Return
5 «L_UMACB  “ Close Hand 1
6 M_Out (900) =0 L_UMACB subroutine is executed
7 M Out (901) =1 on the close operation of hand 1
8 Return

It is possible to describe signal output (e.g. M_Out (900) =1), variable assignment (e.g.
M_Data=1) and the timer (Dly 0.5) in a subroutine.

Figure 13-13 Hand macro settings

13-210 13-210



13.3.3.2. Multi-hand base parameter

You can set multi-hand base model name and standard coordinate values for each hand.

When connecting robot and the robot controller supports multi-hand function, items related to multi hand are
displayed in the project tree.

For robots and robot controllers that can use multi hand base, please see’Table 13-3 The controller that can
use parameters about multi-hand tool”.

Parameter settings are used while connected to the robot controller.

From the project tree, you double-click [Movement Parameter] -> [Hand] -> [Multi-Hand Base] under [Parameter]
item to be edited.

After changing the parameter value, you click the [Write] button to write the parameters to the robot controller.

B Muiti-Hand Base 1:RC1 (Online) = O X
Robot1 - | R¥-4FRL-R
'Hand Basel - | [MH1A4NBY-* (MHB1TYPE)
. ; You set standard
Standard Coordinates Mechanical Interface ot a5 this
~Hand1 ~Hand2 -Hand3 ~Hand4 position {vector)
(MHB1HC1) (MHB1HC2) (MHB1HC3) (MHB1HC4)
[mm, deg] [mm, deg] [mm, deg] [mm, deg] Hand 2
X: 000] || X[ s1a1 X: 0.00] | | X[ 5141 Conter”
Y 51.41 Y: 0.00 | Y 51.41 Y 0.00 w':;n?'s
= e = L e nting
el toralie] 74 PEEE] 10741 || E] 10741 Conter Hand 1
A 0.00 | A 0.00 A 0.00 | A | 0.00 Meurting
B 30.00 B: 30.00 | B 30.00 B: 30.00 &
¢ 90.00 = 0.00f || € -90.00 G|  180.00] Hand 4
S — Mounting
Center
Write Set standard coordinates

Figure 13-14  Multi-hand base parameter
You can refer to the explanation of the displayed parameter with the [Explain] button.

This parameter cannot be set by offline editing.

13.3.3.3. Multi-hand tool parameter

You can set multi-hand tool selections and the offset value of each hand with respect to the selected hand base.
The multi-hand tool can be connected to robot with remote I/O or parallel 1/0.

When connecting robot and the robot controller supports multi-hand function, items related to multi hand are
displayed in the project tree.

The robots and robot controllers that can use the multi-hand tool are as follows.

Table 13-3 The controller that can use parameters about multi-hand tool

Robot controller Software version of robot controller
CR800-D/CR800-R/CR800-Q All versions
CR750-D/CRnD-700 Ver.S2a or later
CR750-Q/CRnQ-700 Ver.R2a or later

Parameter settings are used while connected to the robot controller.

From the project tree, you double-click [Movement Parameter] -> [Hand] -> [Multi-Hand Tool] under [Parameter]
item to be edited.

After changing the parameter value, you click the [Write] button to write the parameters to the robot controller.
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B Multi-Hand Tool 1:RC1 (Online) - a
—

Robot1 - RV-4FRLR
Select Hand Base (MH1BNO)
|Mult|—Hand1 2 | '|
(Ofiset Data [mm]/Tool Coordinate Data [mm, deg]
~Hand1 ~Hand2 -Hand3 ~Hand4
(MH10FS1) (MH10FS2) (MH10FS3) (MH10Fs4)
X | 0.00 | x: | 0.00] | | x| 0.00 | | 0.00 |
i 0.00 | | 0.00 || ¥ | 0.00 | Y: | 0.00|
zz| o000l z| ooof|fz| 0.0 || zz[ 0.0
(MEXTLL) (MEXTL2) (MEXTL3) (MEXTL4)
X | 0.00| X | 0.00] || x| 0.00] X[ p.oo0f
¥ | 0.00| ¥l 000/ || | o.00] Y: [ .00
z| oo0| | z| o000 | z| o000 | z[ o000
A: | 0.00 A: | 0.00] | | A | 0.00 A | 0.00 |
B: | 0.00 B: | 0.00| B: | 0.00 B[ 0.00]
c | 0.00 | c | 0.00 | ¢ | 0.00] e | 0.00]

Set offset data
Figure 13-15  Multi-hand tool parameter

You can refer to the explanation of the displayed parameter with the [Explanation screen] button.
This parameter cannot be set by offline editing.

When multi-hand tool is connected to the robot using remote I/O, you can set behavior of output signal reset.
You can set these parameters in output signal reset pattern parameter screen.
When multi-hand tool is connected using remote I/O, these information is displayed on Board.

13.3.3.4.Erectric hand parameter

You can set multi-function electric hand selection and these parameter.

Parameter settings are used while connected to the robot controller.

From the project tree, you double-click [Movement Parameter] -> [Hand] -> [Electric Hand] under [Parameter]
item to be edited.

When you click [Initialize] button, initialize parameter is initialized to electric hand parameter of the model is
selected.
After changing the parameter value, you click the [Write] button to write the parameters to the robot controller.

For robot controllers that can set parameters about multi-function electric hand, please see “Table 13-4 The
controller that can use parameters about electric hand”.

o Eladteic Mand 1:RCE {Onbne)

Eectndt
- Inwize Paremater
Type (EHATYPE) 0 [ e |
- Parameter
Incai Y Hovernent
Soft il +) (EHRLHTR) Olgmm}  Acceleration (EHnACC)

Soft Lk} (BLuTH) | O g Mam Speed (BVMAK)

Stroks {EHAS TRK) | “imm  Ginping Spesd (EHNVHLD)

Pos Corrp Dat (EHAPSCD) i) Contoipd Mev Zone (EHRZNCY)
o Limet With (EHALMTW)

Org Pos Depction (EHRORGD}  oven TL0SE

Spead to Org Pos (EHNORGV) 20 psey

01 Pos St (EHAORGSF) % o

Qg Pos Ret System (EHNORGS} . soyoin wiath Stode Width + Z-Phase Detacton

=0 Tl

Figure 13-16 Electric hand parameter

You can refer to the explanation of the displayed parameter with the [Explain] button.
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13.3.3.5.Erectric hand point parameter

You can teach multi-function electric hand.
Parameter settings are used while connected to the robot controller.
From the project tree, you double-click [Movement Parameter] -> [Hand] -> [Electric Hand Point] under

[Parameter] item to be edited.
The robot controllers that can set the multi-function electric hand parameter are as follows.

Table 13-4 The controller that can use parameters about electric hand

Robot controller Software version of robot controller
CR800-D/CR800-R/CR800-Q All versions
CR750-D/CRnD-700 Ver.S2a or later
CR750-Q/CRnQ-700 Ver.R2a or later

When you click [Get Current Position] button, you can set electric hand position to currently selected position
number.

After you select point list, click [Set...] button. “Electric Hand Point Parameter Setting” screen is displayed. When
you set position value and comments in this screen, click [OK] button. Point list of electric hand point screen is
updated. You can also edit the parameters directly from the list. The robot controllers that can set comments are

as follows.

Table 13-5 The controller that can use parameters about electric hand point comment

Robot controller Software version of robot controller
CR800-D/CR800-R/CR800-Q All versions
CR750-D/CRnD-700 Ver.S3e or later
CR750-Q/CRnQ-700 Ver.R3e or later

After changing the parameter value, you click the [Write] button to write the parameters to the robot controller.

B Electric Hand Point 3:RC6 (Simulation)

# Posion | Comment A

i 0.00

2 0.00 3

3 0.00 r

4 0.00

5 0.00

& 0.00

7 0.00

3 o Electric Hand Point Parameter Setting #1

5 o0 Poston  (EH1POSI) = :
0 000 p.00 | Get Cumant Posion
1 oo P | comment (B1pou1) -
12 oo

13 .00 4
F] il » [ 1

oK | Cancel

Figure 13-17 Electric hand point parameter

You can refer to the explanation of the displayed parameter with the [Explain] button.
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13.3.3.6.Erectric hand table parameter

You can set multi-function electric handtable specified behavior.
Parameter settings are used while connected to the robot controller.

From the project tree, you double-click [Movement Parameter] -> [Hand] -> [Electric Hand Table] under
[Parameter] item to be edited.

The robot controllers that can set the multi-function electric hand table parameter are as follows.

Table 13-6 The controller that can use parameters about electric hand table

Robot controller Software version of robot controller
CR800-D/CR800-R/CR800-Q All versions
CR750-D/CRnD-700 Ver.S3e or later
CR750-Q/CRnQ-700 Ver.R3e or later

After you select electric hand and table list, click [Set...] button. “Electric Hand Table Parameter Setting” screen is
displayed. You can also edit the table list directly. When you set parameters, click [OK] button. Table list of
electric hand is updated.

When you click [Electric hand point] button, the target “Electric Hand Point” screen is displayed. For electric hand
point parameter, please see “13.3.3.5 Erectric hand point parameter”.

After changing the parameter value, you click the [Write] button to write the parameters to the robot controller.

B Electric Hand Table 3:RC6 (Simulation)

Electric Hand1 M Electric Hand Point
# Mode Point # Relative Amount Speed  Force  Zone ON Zone OFF =
i

] 0.00 ] ]

~
R R R R R R R R R R ]

4 = [ . =
3 ¥ X
Set... Electric Hand Table Parameter Setting #1

Table  (EWITBL1)
Mode [[— -] Pont# 0 -

Speed | 0| [%] Relative Amount | 0.00 | [mmj]
P!  Foce | 0% Zone ON | 0.00] [mm]

OFF | 0.00 | [mm
Comment (EH1TCM1) Q[ !
|

o

Figure 13-18 Electric hand parameter

You can refer to the explanation of the displayed parameter with the [Explain] button.
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13.3.4. Weight and size parameters

You can set the conditions for the hand mounted on the robot and the conditions for the work grasped by the
robot.

Set the parameters while connected to the robot controller.

Double-click [Movement parameter] -> [Weight and Size] under the [Parameter] item to be edited from the project
tree.

After you change the parameter value, you can rewrite the weight and size parameters in the robot controller by
clicking the [Write] button.

B Weight and Size 1:RC1 (Online)

Robotl -] Rv-7FRD
WRKDATO |WRKDAT1 |WRKDAT2 |WRKDAT3 |WRKDAT4 |WRKDATS |WRKDAT6 |WRKDAT7 |WRKDATS
Weight [Kg] : | 0.00] 0.00] .00 0.00] 0.00] 0.00] 0.00] 0.00] 0.00]
. : 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
[;nz:‘] Y 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Work z 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Centerof = X: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

‘Gravity

postion ¥ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
[mm] z 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

'HNDDATO |HNDDATL [HNDDAT2 [HWDDAT3 |HNDDAT# |HNDDATS |'HMDDAT6 |HMDDAT7 |HNDDATS

Weight [Kg] : 7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00

s g 95.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

[,,5:,] ¥ 95.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hand z 95.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Center of  X: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Gravity

postion ¥ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

[mm] z 155.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Explain

Figure 13-19 Weight and size parameter

You can reference explanations of the displayed parameters by pressing the [Explain] button.
It can also be set from "Step 8. Weight and Size" (8.9.8 Step 8. Weight and Size) on the project edit screen.
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13.3.5. Tool parameter

This sets the standard tool coordinates and standard base coordinates. Set parameters while connected to the

robot controller.

Double-click [Movement parameter] -> [Tool] under the [Parameter] item to be edited from the project tree.

Multi-Hand is available in all versions of CR800 series controllers and in software version S2a/R2a or later on
CR750/700 series controllers.
After you change a parameter value, you can rewrite the tool parameters in the robot controller by clicking the

[Write] button.

B Tool 1:RC1 (Online) -
Robotl - | RV-7FR-D
~STD Base Coordinate ~STD Tool Coordinate | ~ Tool Coordinate Data
Tooll-4 M
(MEXBS) (MEXTL) MEXTLL  MEXTL2  MEXTL3  MEXTL4
[mm, deg] [mm, deg] [mm, deg] [rmm, deg] [mm, deg] [mm, deg]
X: 0.00 X 0.00 X: 0.00 0.00 0.00 0.00
Y 0.00 Y 0.00 Y 0.00 0.00 0.00 0.00
z 0.00 z 0.00 Z: 0.00 0.00 0.00 0.00
A: 0.00 A: 0.00 A 0.00 0.00 0.00 0.00
B 0.00 B 0.00 B 0.00 0.00 0.00 0.00
o 0.00 C 0.00 C 0.00 0.00 0.00 0.00
Ir_Foﬁep?iring_PoﬁquTo_ol (ﬁad_[)nlﬁ ________________
|| 5TD Base Coordinate ~ ~STD Tool Coordinate — ~ Tool Coordinate Data
|
1 {MEXDBS) {MEXDTL) MEXDTL1 MEXDTLZ MEXDTL3 MEXDTL4
I [mm, deg] [mm, deg] [mm, deg] [mm, deq] [mm, deg] [mm, deg]
X: 0.0000 X: 0.0000 X: 0.0000 0.0000 0.0000 0.0000
1 Y 0.0000 Y 0.0000 Y: 0.0000 0.0000 0.0000 0.0000
Il z: o.0000 Z:[ .00 -
1| A:[ o000 a:[ ooe{ Displayed when you are connected to a
B: B: HY H
1 (=1000 0.001 controller that supports position repair.
1| ¢:[ o000 C:[ nood
I

Figure 13-20 Tool parameter

It can also be set from "Step 7. Tool" (8.9.7 Step 7. Tool) on the project edit screen.
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13.3.6. User-defined area parameter

You can specify the region (cuboid) defined with two points in the robot XYZ coordinates and set the behavior for
when the robot enters this region.

Set the parameters while connected to the robot controller.

Double-click [Movement parameter] -> [User-defined area] under the [Parameter] item to be edited from the
project tree.

After you change a parameter value, you can rewrite the parameters in the robot controller by clicking the [Write]
button.

B User-defined Area 3:RC4 (Simulation)

|U5er—deﬁned Areal "|
~Type (AREAIAT) ~Position (AREATP1 / AREA1P2)
© Mone () Signal () Error [¥IMot teach posture  [VIMNot teach L1L2
Signal# (USRAREA) x:  360.08| y.  360.08]
start: = -l End: -1 Y| 000y -0.00]
et z:| 70513| 7. 70543
a:  -3s0on| a4 360.00
B: -360.00] g 360.00
Robot No.(AREAIME) ¢ 36000 . 260.00
{1 : RV-7FR-D - L1z -100000.00| 1y . 100000.00

12 :| -100000.00| 5. 100000.00]

@ World (I Base l Teach ] l Teach l

Figure 13-21 User-defined area parameter

[ Coordinate System(AREA1CS)

The default is to select[Not teach posture][Not teach L1L2]. In this state, clicking each teaching button of AREA *
P1 and AREA * P2, the following values are set for robot attitude (A, B, C) and additional axes (L1, L2).

Table 13-7 [Not teach posture][Not teach L1L2] values taught when checkbox is enabled

AREA*P1 AREA*P2
Robot posture(A, B, C) -360 360
Additional axes (L1,L2) -100000 100000

If you want to teach the robot pusture and additional axes,please uncheck the checkbox.

Click the [Explain] button to refer to the parameter description.

13.3.7. Free plane limit parameters

You can set the overrun limit for using the robot on a free plane.

Set the parameters while connected to the robot controller.

Double-click [Movement parameter] -> [Free plane limit] under the [Parameter] item to be edited from the project
tree.

After you change a parameter value, you can rewrite the parameters in the robot controller by clicking the [Write]
button.
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B Free Plane Limit 1:RC1 (Online)

|Free plane lirmitl v|
~ Attribute (SFCLAT) Robot# (SFCIME)
© OFF |1 : RV-7FR-D -]
() ON(Inside) Coordinate System(SFC1CS) ————
() ON{Outside) @ World (I Base
~Position (SFC1P1) Position (SFC1P2) Position (SFC1P3)
[rmm] [mm] [rmm]
X: 0.00 X: 0.00 X: 0.00
Y 0.00 Y 0.00 Y 0.00
z: 0.00 z: 0.00 z: 0.00

Figure 13-22 Free plane limit parameter

You can reference explanations of the displayed parameters by pressing the [Explain] button.
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13.3.8. Home position parameters

This sets the position of the escape point.

Set the parameters while connected to the robot controller.

Double-click [Movement parameter] -> [Home position] under the [Parameter] item to be edited from the project
tree.

After you change a parameter value, you can rewrite the parameters in the robot controller by clicking the [Write]
button.

8 Home Position 1:RC1 (Online) = O X

4

Robotl

RV-7FR-D
~Home Position (JSAFE)

[mm, deg]
M 0.00
J2: 0.00
13 Q0.00
J4: 0.00
15: -90.00

Figure 13-23 Home position parameter

You can reference explanations of the displayed parameters by pressing the [Explain] button.
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13.3.9. Robot additional axis parameter

You can set information related to addition axes of robots.

Set the parameters while connected to the robot controller.

Double-click [Movement parameter] -> [Robot additional axis] under the [Parameter] item to be edited from the
project tree.

After you change a parameter value, you can rewrite the parameters in the robot controller by clicking the [Write]
button.

You can set an addition axis by reading the profile of an electric actuator (SMC Ltd. THK Ltd. etc.). Download the
profile from the homepage of each company.

8 Robot Additional Axis 1:RC1 (Online)

When the multi mechanism is used, the number of the multi mechanism is set to AXUNUM.

AX¥ | AXMENO | AXIND | AXUNT AXSPOL AXACC AXDEC AXGRTM

1 1 7:L1(37) O:deg 0:cCcw 0.2000 0.2000 1

2 1 8:L2(18) O:deg 0:ccw 0.2000 0.2000 1

3 2 111 O:deg 0:cow 0.2000 0.2000 1

4 2 2:12 O:deg 0:cCcw 0.2000 0.2000 1

5 2 33 O:deg 0:ccw 0.2000 0.2000 1

] 3 1:01 0:deg 0:CCW 0.2000 0.2000 1

7 3 2:12 O:deg 0:ccw 0.2000 0.2000 1

8 3 33 O:deg 0:ccw 0.2000 0.2000 1

4 ] .4
Mumber of Multi Mechanisms Used(AXUNUM) Set... Load Profile

Explain l [ Load from File ] l Sawve to File ] l Write ]

Figure 13-24 Robot additional axis parameter

You can load the profile to selected axis by pressing the [Load profile] button.

You can reference explanations of the displayed parameters by pressing the [Explain] button.
You can read Additional Axis data saved in the file by pressing the [Read from file] button.
You can save Additional Axis parameter to the file by pressing the [Save to file] button.

You can edit the information of the selected axis by pressing the [Set] button.

Robot Additional Axis Parameter Setting x

Setting axis #1 (AX1)
Robot #(AXMENO) Aods #(AXINO) | 7:L1(27) -
Motor/Encoder Movement Specification
Total Speed Ratio Numerator{ AXGRTN) AXJIMX !
'y d
Total Speed Ratio Denominator{AXGRTD) !
AXMREV :
Unit System{AXUNT)
i
User Defined Origin(USERORG) - i
[ oo weal L+ time
L [ —
Joint Limit(MEJAR) | 0.00 | = | 0.00 | [deg] p— —
(sec) (sec)
Rotation Direction(AXSPOL) Rotational Speed (AXMREV) 2000 | [rpmy]
ncow - | oW Count.erclockwl‘;e Acceleration Time(AXACC) 0.2000 | [sec]
CW: Clockwise Deceleration time{AXDEC) 0.2000 | [sec]
Encoder Resolution{AXENCR) Maximum Speed{AXIMX) 3000 | [rpm]
262144 | [pulse/rev] 10G Smoothening Time Constant(AXJOGTS) 150.00| [ms]

Figure 13-25 Robot additional axis parameter setting

It can also be set from "Step 6. Robot Additional Axis" (8.9.6 Step 6. Robot Additional Axis) on the project edit
screen.
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13.3.10. Collision detection parameters

You can set information related to the robot's collision detection functions.

Set the parameters while connected to the robot controller.

Double-click [Movement parameter] -> [Collision detection] under the [Parameter] item to be edited from the
project tree.

After you change a parameter value, you can rewrite the parameters in the robot controller by clicking the [Write]
button.

8 Collision Detection 1:RC1 (Online)

Robotl M

RV-7FR-D

~ Collision Detection(COL)
The Impact Detection Function During Jog Operation
( J

Cican (© Cannot be Use (@ Enable
Initial State at Automatic Operation -/ Disable
[ (JEnable  (© Disable ( NOERR Mode
~Detection Level(COLLVL) —— ~Detection Level(COLLVLIG) —
During Jog
[%] [%]
J2: |100 J2: 100
13 100 13: [100
J4: (100
J5: | 100
J6: | 100
J7: | 100
18: | 100

Figure 13-26 Collision detection parameter

The parameter setting values for the detection level during jog operation can be easily adjusted by displaying the
"collision detection level reference value" data as a graph by the oscillograph function.
For details, refer to "18.1 Oscillograph".

You can reference explanations of the displayed parameters by pressing the [Explain] button.

13.3.11. Warm-up operation parameters

You can set information related to the robot's warm-up function.

Set the parameters while connected to the robot controller.

Double-click [Movement parameter] -> [Warm-up operation] under the [Parameter] item to be edited from the
project tree.

After you change a parameter value, you can rewrite the parameters in the robot controller by clicking the [Write]
button.

B Warm-up Operation 1:RC1 (Online) - O x
Robotl - | RV-7FR-D
~Warm-up Operation Mode(WUPENA) — Warm-up Operation Mode Target Axis(WUPAXIS) —
PR [ln1 (112 113 [v]34
©Invalid (1 valid

@15 V16 iz 18

~Warm-up Operation Mode Control Time  ~Warm-up Operation Override(WUPOVRD)

(WUPTIME)
[min] [%]
Valid Tirme | Inital Value |70
Resume Time | 60.00 Iabo of Value Constant Time | 50

Figure 13-27 Warm-up operation parameter

You can reference explanations of the displayed parameters by pressing the [Explain] button.
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13.3.12. Movement parameters

You can set information related to the optimum acceleration/deceleration for robot operation and set compliance

errors.

The information that can be set concerning movement parameters depends on the robot controller connected.

Table 13-8 The controller which you can set information related to optimum acceleration/deceleration for robot
operation and set compliance errors

CR800/CR750/700 series

CRn-500 series

Maximum acceleration/deceleration
correction ratio

Compliance error function settings
Optimum acceleration/deceleration
setting

Direction of gravity

Can be used with all versions

J2 edition or later

H6 edition or later

G1 edition or later

H4 edition or later

Set parameters while connected to the robot controller.
Double-click [Movement parameter] -> [Movement] under the [Parameter] item to be edited from the project tree.
After you change a parameter value, you can rewrite the parameters in the robot controller by clicking the [Write]

button.

8 Movement 1-RCL [Onling]

Dptirum Acceleration (1ADL)
[Beceknaton Adustment

%1
3pe | 7000
12 70.00
;| 70.00
M o0

;| 70.00
70.00

g

Robatt - | RY-TPR-D

Fusictional Setting of Lomplance EmorCMPERR)

& Erabile Eror Genaration
Disable Ervor Generation

© Eratile
Disabie

-~ Tt Gravty Draction{HEGDIR]

Madmum Acceleration/Deceleration Settng{ACCHODE)

[mmysecond2] |

Instalation Posture | 0.00

ntha X

0.00

niheY

0.00

Stavkatonal i i the £ Axs Drec

0.00

wite |

Figure 13-28 Movement parameter

You can reference explanations of the displayed parameters by pressing the [Explain] button.
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13.3.13. Work coordinate paramaters

Work coordinate parameters define the coordinate system for the work jog.8 work coordinates can define.
Controller software versions that allow use of the work jog function are as follows.

Table 13-9 The controller that can use the work jog

Robot controller Software version of robot controller
CR800-D/CR800-R/CR800-Q All versions
CR750-D/CRnD-700 Ver.P8 or later
CR750-Q/CRnQ-700 Ver.N8 or later

Set parameters while connected to the robot controller.

Double-click [Movement parameter] -> [Work coordinate] under the [Parameter] item to be edited from the project
tree.

After you change a parameter value, you can rewrite the parameters in the robot controller by clicking the [Write]
button.

B Work Coordinate 1:RC1 (Online) = [=) 2
¢ Origin WO +X WX +Y WY WORK Coordinate Data
(WK1W0) (WK1WX) (WKL1WY) (WK1CORD)
[rnm] [rmrm] [rmrm] [rmm, deq]
X 10.00 X: 0.00 Xz 0.00 X 0.00
Y 0.00 ¥ 0.00 Y 0.00 ¥ 0.00
Z: 0.00 zZ: 0.00 Z: 0.00 Z: 0.00
A: 0.00
[ e e ] B: 0.00
c: 0.00

~Robot#

[1: RV7FRD -]

L we

Figure 13-29 Work coordinate parameter

Work coordinates are defined by “Origin WO”, “+X WX” and “+Y WY”.
You can reference explanations of the displayed parameters by pressing the [Explain] button.

These parameters cannot be set in offline editing.
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13.3.14.

Force control parameters

You can set parameters related to force control in PC and robot controllers.
For details of these parameters, refer to the user’s manual of the force control function.

13.3.14.1.

Force sensor parameter

Double-click [Movement parameter] -> [Force control] -> [Force sensor] under the [Parameter] item to be edited
from the project tree.
Set the parameters, [Assign sensor], [Sensor coordinates], [Filter time constant], [Restriction], and [Tolerance
level] which are used by the force control function.

B Force Sensor 3:RC6 (Simulation)

~Initial settings

Sensor type:

1F-FS001-W200 -

-~ Assign Sensor

Robot #  Ais #
(AXMENO) (AXINO)

LLLLLLL
LLLLLLL

@ N @ ;e W R

Robotl - | RV-7FR-D

~Sensor Coordinates
~Coordinate Systems(FSHAND)

@ Left-Handed

) Right_Handed

~Place [ Angle(FSXTL)

[mm]

[deq]

0.00|

0.00|

0.00|

130.00|

X | A: |
i E | B: |
z | 0.00| |

EI.EIU|

«~Fitter Time Constant{FSFLCTL)

Sensor Data: [ms]

« Restriction

~Max. Offset(FSCORMX)

Position: 10.00 | [mm]
Angle: 10.00 | [deq]

~Tolerance LevellFSLMTMX) ——
[M,Nm]

Fx:
Fy:
Fz:
M
My:

Mz:

Write

Figure 13-30 Force sensor parameter

You can use the [Setting] button to initialize the force sensor. Values set by initial setting are as follows.

Table 13-10 Sensor type initial setting value

Filter
Sensor type Robot # | Axis # Lgft—Handed/ Place/Angle time Max offset Tolerance
Right-Handed level
constant
X | 0.00 Fx | 200.00
Y | 0.00 Fy 1 200.00
Z | 32.00 i Fz | 200.00
1F-FS001-W200 A 000 Position | 200.00 Mx | 4.00
The first | The first B | 180.00 My | 4.00
element element C 0.00 Mz 4.00
is 1 is 9 Left-Handed : 1.70 -
Otherwise | Otherwise X 0.00 Fx | 1000.00
0 0 Y | 0.00 Fy 1 1000.00
Z | 34.00 Fz 1 1000.00
1F-FS001-W1000 A 000 Angle | 150.00 Mx | 30.00
B | 180.00 My | 30.00
C | 0.00 Mz { 30.00

You can reference explanations of the displayed parameters by pressing the [Explain] button.

After you change a parameter values, you can rewrite the parameters in the robot controller by clicking the [Write]

button.

13.3.14.2.

Force control mode parameters

Double-click [Movement parameter] -> [Force control] -> [Force control mode] under the [Parameter] item to be
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edited from the project tree.
Set the parameters, [Coordinate system], [Control mode of axes], [Stiffness coefficients], and [Dumping

coefficients] which are used by the control mode of the force control function.

B Force Control Mode 1:RC1 (Online)

Robotl ~| RV-7FR-D
~ Coordinate system(FSCODO1)
Control model -
© Tool Coordinate System (I XYZ Coordinate System

~Control mode of axes(FSFMD01) — ~Stiffness coefficients(FSSTF01) — ~Dumping coefficients(FSDMPO1) —
X:[postn | X tjmm] [ 0.00] (/s
Whoe ] | o w0 oy
o) | omaeas)
o] psesl | %[ 600 puaage
Glposton -] o [Nmseg] & [y deg/s)]
Lilposton ] w w
P E— | o] [ on

Explain 1 Wiite

Figure 13-31 Force control mode parameter
You can reference explanations of the displayed parameters by pressing the [Explain] button.

After you change the parameter values, you can rewrite the parameters in the robot controller by clicking the
[Write] button.
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13.3.14.3. Force control characteristics parameters

Double-click [Movement parameter] -> [Force control] -> [Force control characteristics] under the [Parameter]
item to be edited from the project tree.

Set the parameters, [Force gain], [Force cmd.], and [Force detection] which are used by the control
characteristics of the force control function.

The controllers which can set the parameters [Mode switch judgment] and [Speed command] are as follows.

Table 13-11 The controller which can set the parameters [Mode switch judgment] and [Speed command]

Robot controller Software version of robot controller
CR800-D/CR800-R/CR800-Q All versions
CR750-D/CRnD-700 Ver.S3g or later
CR750-Q/CRnQ-700 Ver.R3g or later

B Force Conkrol Characiarialion 1:RTT (Onlie)

Figure 13-32 Force control characteristics parameter
You can reference explanations of the displayed parameters by pressing the [Explain] button.

After you change the parameter values, you can rewrite the parameters in the robot controller by clicking the
[Write] button.

13.3.14.4. Force log parameters

Double-click [Movement parameter] -> [Force control] -> [Force log] under the [Parameter] item to be edited from
the project tree.
Set the parameters, [Configuration] and [FTP setting] which are used by the force control function.

B Force Log 1:RC1 (Online)

~ Configration(FSLOGFN}

Log [1nvalid -]

Kind of Sensor Data |Tmngfmmgd data M ‘

ETP |Nut used "

~FTP setting

Password(FTPPASS) ftppassword
1P Address of FTP Server(FTPSVRIP)

[ |

Figure 13-33 Force log parameter

You can reference explanations of the displayed parameters by pressing the [Explain] button.
After you change the parameter values, you can rewrite the parameters in the robot controller by clicking the
[Write] button.
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13.3.15.

Collision avoidance parameters

You can set collision avoidance parameters in the PC and robot controllers.

For details of these parameters, refer to the robot controller's operations manual, See "Detailed explanations of

functions and operations".

13.3.15.1.

Double-click [Movement parameter] -> [Collision avoidance] -> [Collision avoidance function] under the

Collision avoidance function parameter

[Parameter] item to be edited from the project tree.
You can set information related to the Collision avoidance function.
The controllers which can set the parameters [Collision avoidance function] are as follows.

Table 13-12 The controller and the robot model which can set the parameters [Collision avoidance function

Robot controller Software version of the robot controller Robot model
CR800-D(*1)/CR800-R/CR800-Q All versions RV-FR, RH-FR

CR750-Q/CRnQ-700 Ver.R3a or later RV-F, RH-F

CR750-D/CRnD-700(*1) Ver.S6b or later RV-F, RH-F

(*1) You can't do the following operations.
» Click the [Multiple CPU parameter screen] button
- Set the common coordinates for collision avoidance
* Click the [Apply from robot arrange of 3D monitor] button
» Click the [Reflect to robot arrange of 3D monitor] button

<a> 8 Collision Avoidance Function 1:RC1 (Online) — a8 x

o Robot -| RvFRR

Colision Avoidance Function{CAV(1),IQMEM)
© Can When using the collision avoidance
- between robots,please set 2K to the
size of user setting area of al target
robot CPU's in Multiple CPU parameter
screen.

I Multiple CPU Parameter Screen

() Cannot be used

~Automatic Operation(CAV(2)) During Jog Operation(CAV(3))

(© Enable (@ Engble
) Disable ) Digable
(_)NOERR Mode
~Common Coordinates for Colision Avoidance(RBCORD)
x: | 0.00 ‘[mm] y;| 0.00|[mm] z:| 0.00 ‘[mm]
A | 0.00 ‘[degj B: | U-UU|[deg] C:| 0.00 ‘[deg]
I Apply from Robot Arrange of 3D Monitor ]
[ Reflect to Robot Arrange of 3D Monitor ]
O vite ]

Figure 13-34 Collision avoidance function parameter
You can switch the robot with the combo box<a>.

After you change a parameter values, you can rewrite the parameter in the robot controller by clicking the [Write]
button.

You can show the “Multiple CPU parameter” screen by pressing the [Multiple CPU parameter screen] button.
(You can change the size of user setting area at the “Multiple CPU parameter” screen shown by the operation.)

You can set the coordinates in this screen from the 21 3D Monitor by pressing the [Apply from robot arrange of
3D monitor] button.

You can update the 21 3D Monitor from coordinates in this screen by pressing the [Reflect to robot arrange of 3D
monitor] button.

You can reference explanations of the displayed parameters by pressing the [Explain] button.
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13.3.15.2. Collision avoidance area parameter

Double-click [Movement parameter] -> [Collision avoidance] -> [Collision avoidance area] under the [Parameter]
item to be edited from the project tree.

You can set information related to the Collision avoidance area.

The controllers which can set the parameters [Collision avoidance area] are as follows.

Table 13-13 The controller and the robot model which can set the parameters [Collision avoidance area]

Robot controller Software version of the robot controller | Robot model Model

CR750-Q/CRnQ-700 Ver.R3a or later (*1) RV-F, RH-F Robot/Hand/Work
Robot/Hand/Work/

CR750-Q/CRnQ-700 Ver.R6b or later RV-F, RH-F Free plane limit

CR750-D/CRnD-700 Ver.S6b or later RV-F, RH-F Free plane limit
. Robot/Hand/Work/

CR800-R/CR800-Q All versions RV-FR, RH-FR Free plane limit

CR800-D All versions RV-FR, RH-FR Free plane limit

(*1) The version that corresponds to the cylinder model is Ver.R3m or later.

8 Collision Avoidance Area 3:RC6 (Simulation)

bot1 -| Rv-7FR-D

~Hand
[ |Display  Hand File: ‘
<b> I
> obot -
# CAV. Check Attach Part Type X L Z A B s
1 1:Enable ~ Base * Sphere - -100.00 0.00 110,00 0,00 0
<C> 2 1:Enable ~ Base = Cylinder ~ 0.00 -20.00 110.00
S e =33 ~ Cyinder +  -20.00 0.00 0.00
4 1:Enable ~ Cylinder - 0.00 0.00 0.00
5 1:Enable = Sphere - 0.00 0.00 43.00
6 0:Disable 5 [ 0.00 0.00 0,00
7 0:Disable
8 D:Disable v

4

Set..
Robot Operation
wo, o s g
<d> 12 16
3, ‘m T
o LB
[ Set Base of This Robot Model... |
Explain Write ¢
Collision Area Parameter Setting Free Plane Limit Collision Area Setting £2
~CAV. Check(CAVSCA1(1)) - ~Position(CAVPSAL} ~Size(CAVSZA1) ———— CAV. Check (CAVSCF1) Coordinate System (SFC1CS)
[ Enable X 100 | Radius: 1503 | fromi © world
: 0 - Length: 0 - [iEnzble
~Madel( CAVKDAL) e - | tmmi : - | fmm] Dpase
Attach Part = 110 7 [mm] i
Pl EEE 2B EREENAD 5 Position (SFC1P1) Pasition (SFC1P2) Position (SFC1P3)
Al 0 7| [ded] ["|Enable ] et ]
B: 0 7| [deal While jog, when temporary release ) X i
o 0 - operation is done, the collision X: X: X:
. - | [ded] avoidance check doesn't disable.
@ Cylinder:
- z z: z
ok
o
Robot/Hand/Work

Free plane limit
Figure 13-35 Collision avoidance area parameter

You can switch the robot by the combo box<as.

You can switch the collision avoidance area type (Robot/Hand/Work/Free plane limit) by the combo box<b>.

If you select one collision avoidance area from the list<c>, and click set button or double-click list, the dialog for
the collision avoidance area setting is displayed. The selected collision avoidance area is displayed in blue color
on the 3D model<d>.
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You can also edit parameters directly from the list.

After you change the parameter values, you can rewrite the parameters in the robot controller by clicking the
[Write] button.

The perspective of 3D model<d.> can be changed as follows.

Table 13-14 3D Model Perspective Change Operations

Viewpoint of changing Mouse operations on the graphic
Rotation While clicking the left button, move left/right -> Rotation around Z
axis
Move up/down -> Rotation around X axis
Move left/right while clicking the left + right buttons -> Rotation
around Y axis
Move Move up/down/left/right while clicking the right button
Enlargement/reduction Move up/down/left/right while clicking pressing [Shift] key and
clicking the left button
A similar operation can be used by the mouse wheel.

Operating the [Robot Operation] slider moves the robot of the 3D model<d>.

When a tick mark (for true) is set in the [Display] checkbox and a hand file is set, the robot hand is displayed on
the 3D model<d>. Refer to "21.19 Hand Design" for designing the robot hand.

You can give the robot in the 3D model <d> the same posture as the connected robot.

You can set the base coordinate value by clicking the [Set Base of this robot model] button. When displaying with
[World] selected in the coordinate system, the base coordinates in actual use are set.

You can reference explanations of the displayed parameters by pressing the [Explain] button.
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13.3.16. Safety Parameters(CR750/CR700)

You can set parameters of Robot Safety Option in the CR750/CR700 series robot controllers.

For details of these parameters, refer to the "Robot Safety Option manual” (BFP-A3372).

This function is available in CR750/CR700 controller software Ver.R6, S6 or later (robot safety option is needed).
The setting method of the safety parameters of the CR800 series robot controller is different. For details, refer to
"13.9 Parameters of Safety (CR800)".

These parameters cannot be set by the offline editing.
Double-click [Movement parameter] -> [Safety] under the [Parameter] item to be edited from the project tree.

13.3.16.1. Enable Disable

You can set Enable / Disable of the safety monitoring function in Robot Safety Options, set the DSI signal, and
change the password.

' Safsty 1:RCL {Online] -8
Cats of Modfication
2015/06/01-00:00:00
Enable Disable | postion Mon. (PEne) Postion Mon. (Postion)  Speed Mon.  Torqus Width Man,
5. Mongomg (SLSERA) Pz, Mongoing (SLPENA) 1 Toedue Width Mangong [STRENA)
Erabie Enatibe Enabie
i Deable. < Disatie. s
D51 Signal # (DSING) -CRC of Parameter Fée Output # (SFPRCSIG)Y
oS s —— Start End
1 1 | grange 1 -4
L | Passwied |
-3¢ dnvatd -1 Tnvaid
Hange Depands on thit Rohot
[ pobn | e

Figure 13-36 Safety parameter (Enable Disable)

You can reference explanations of the displayed parameters by clicking the [Explain] button.

After you change a parameter values, you can rewrite the parameter in the robot controller by clicking the [Write]
button.

The [CRC of parameter file output #] item is displayed in CR750/CR700 controller software Ver.R6b/S6b or later.
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13.3.16.2. Position mon. (Plane)

You can set the SLP function planes. The SLP function monitors that the “monitoring area” of the robot does not
exceed the “Safety Limited Plane” defined by the user in advance.

B Safety 1:RC1 (Online)

(~Date of Modification
2015/06/01-00:00:00 |

Enable Disable | Position Mon. (Plane) | position Mon. (Position) Speed Mon. Torque Width Mon.

Phne : EPtane 1 ~Operation

Atfribute Monittoring Mode 1 —fr—
~(SLP1AT) - (SLP1MOD)
IOFF [7|Model =
[/|Mode2(a) B —f—
(0 OM (Inside) | IModa2(B)
o B
. [/|Mode3
(_)ON (Outside) [FiModem 5 =
- Plane Definition (SLPLPLH) B —t—
Origin +X 3xis +Y axis
_— Current Pos.
X 0.00| 100.00 0.00 | fmm]
¥: | 000.00] 200.00] 800.00 |fmm] Disply Phnes
z [ o000 0.00||  100.00 |frri] [/|Plane 1 plare 2 Plane 3 Plane 4
I Teach Teach Teach Plane 5 Plane 6 Plane 7 Plane &

[Teach] buttons set the position of the connected robat.

G

Figure 13-37 Safety parameter (Position mon. (Plane))

If you check [Display planes], the Position monitoring planes shown in the 3D display. You can check the
relationship between the planes and the robot. This 3D display doesn't work with the 3D monitor.

You can adjust the posture of the robot in the 3D display and the connected robot by clicking the [Current pos.]
button.

You can reference explanations of the displayed parameters by clicking the [Explain] button.

After you change the parameter values, you can rewrite the parameter in the robot controller by clicking the
[Write] button.

13.3.16.3. Position mon. (Position)

You can set the positions of the SLP function. The SLP function monitors that the “monitoring area” of robot does
not exceed the “Safety Limited Plane” defined by the user in advance.

8. Safety 1:RC1 (Onling) = O

Date of Modification
[ 2015/06/01-00:00:00

Enable Disable Position Mon. (Plane) | Position Mon. (Position) | Speed Mon. Torque Width Mon.

Radius of Robot Monitering Pos. - Operation
~(SLPRDUS) ———————————————— 31— —
Mon. Pos. #1 139.74| [rom]
p —p—
Mon. Pos. #2 150.01! [rom] o e
~User-spedified Monitoring Pos. 1 —f—
Mon. Pos. #3  Mon. Pos. #4 3B ———f
SLPCP1) (SLPCP2.
(: ) 7( ) - A
X: \ -100. UU” -2UU.UU| [mrm]
=
Y. -150.00| 300.00] from) 254
7 300.00| 200.00| [mm] ~Display Monicaring Positions —
—_— [/|Manitoring Posttion 1 '/ Manttoring Position 2
Rad.: ‘ 150.00 || 80.00 [rmml =
= |/|Monitoring Postion 3 |/|Monitoring Position 4

Figure 13-38 Safety parameter (Position mon. (Position))

If you check [Display monitoring positions], the Position monitoring spheres are shown in the 3D display. You can
check the size of the sphere and relationship between the sphere and the robot. This 3D display doesn't work
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with the 3D monitor.

You can adjust the posture of the robot in the 3D display and the connected robot by clicking the [Current pos.]
button.

You can reference explanations of the displayed parameters by clicking the [Explain] button.

After you change the parameter values, you can rewrite the parameters in the robot controller by clicking the
[Write] button.

13.3.16.4. Speed mon.
You can set the speed of the SLS function. The SLS function observes the TCP Speed of the robot.

B Safety 1:RC1 (Online) = ol x

Date of Modification
{ 2015/06/01-00:00:00

Enable Disable Position Mon. (Plane) Position Mon. (Position) ‘ Speed Mon. | Torque Width Mon.

TCP speed
Monitoring i
Speed Mode1 Made2 Mode3 montaring mods st oueh
SLSMONSP | 1o0000.00] | 250.00| | 250.00 | onttoring
‘eea : ;
(Model >= Mode2 >= Mode3) [mmys]-> —T\—
i i
|
Speed Limit L -
OVRD Model Mode2 Mode3 ! : ]
SLSLMTOV | 1000000 | 100.0000] [ 100.0000] ] !
‘Spaed limit
(Model »>= Mode2 >= Mode3) [%6]-> ~ ovRD —v—\‘-\_
i i
| |Former Way (SLSCOMP) i 7
i ! Reaction time ' Time.
(This can be selected in the following e —
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sgrenc [rs)
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Figure 13-39 Safety parameter (Speed Mon.) A
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Figure 13-40 Safety parameter (Speed Mon.) B

You can reference explanations of the displayed parameters by clicking the [Explain] button.

After you change the parameter values, you can rewrite the parameters in the robot controller by clicking the
[Write] button.

Screen Ais displayed when all versions of the CR800 series controller and CR750/CR700 controller software Ver.
R6b, S6b or later are used. In other instances, screen B is displayed.

13.3.16.5. Torque width mon.

You can set the “Safety Limited Torque” of the STR function. The STR function monitors that the difference of
“Torque FB” and “Estimated torque” does not exceed the “Safety Limited Torque”.
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B8 Safety 1:RC1 (Online) = O x

Date of Modification
[ 2015/06/01-00:00:00

Enable Disable Position Mon. (Plane) Position Mon. (Position) Speed Mon. | Torque Width Mon.

Allowable Torque Width—:> STRTRQM  STRTRQ2 STRTRQ3
Motor torq for ModeM  for Mode2  for Mode3  [% rating]

ke e e 7 a [ swf|  sw| [ )

2 | 300 | 300] | 300

3 | 300 | 300] | 300

1| 300] | 300] | 300

5| 300] | 300] | 300

6 | 300 | 300] | 300

smeacT tre1

Figure 13-41 Safety parameter (Torque width Mon.)

You can reference explanations of the displayed parameters by clicking the [Explain] button.

After you change the parameter values, you can rewrite the parameter in the robot controller by clicking the
[Write] button.
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13.4. Program Parameters

13.4.1. Slot table parameters

Slot tables set the operating conditions of each task slot during multi-task operation.

Set parameters while connected to the robot controller.

Double-click [Program parameter] -> [Slot table] under the [Parameter] item to be edited from the project tree.
After you change a parameter value, you can rewrite the operating range parameter in the robot controller by
clicking the [Write] button.

B Slot Table 1:RC1 (Online)

Slot Table:
Mo. | Program name | Mode | Conditions | Priority |
1 REP START 1
2 REP START 1
3 REP START 1
4 REP START 1
5 REP START 1
i) REP START 1
7 REP START 1
8 REP START 1
Explain Set...

Figure 13-42 Slot table parameter

Select the task slot number you are changing and click the [Set] button.

Slot Table Parameter Setting £3

~SLT1 Conditions

~Program Files
Conditions : |START -
Priority @ |1 =

|| | [ Clear ] lProgramL_ist

Figure 13-43 Slot table parameter setting

When the modification window appears, set the program name, operating conditions, startup conditions and task
priority, and then click [Write].

You can reference explanations of the displayed parameters by pressing the [Explain] button.
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13.4.2. Program language parameters

You can set the robot program language used in a robot controller (MELFA-BASIC VI/MELFA-BASIC
V/MELFA-BASIC IV/Movemaster commands).

Double-click [Program parameter] -> [Program language] under the [Parameter] item to be edited from the
project tree.

After you change a parameter value, you can rewrite the parameters in the robot controller by clicking the [Write]
button.

B Program Language 1:RC1 ... = O X 8 Program Language 1:RCL ... = O X & Program Language 1:RC1 ... = B X

~Program Language(RLNG)

~Program Language(RLNG) ~Program Language(RLNG)
MOVEMASTER command (Z) MOVEMASTER command ) MOVEMASTER command

MELFA-BASIC TV (I MELFA-BASIC TV

() MELFA-BASIC V MELFA-BASIC V

MELFA-BASIC VI MELFA-BASIC VI

Wit Wiite Wiite

Figure 13-44 Program language parameter

You can reference explanations of the displayed parameters by pressing the [Explain] button.

For the usable robot program languages, see "Table 10-1 Robot Programming Languages for Each
Controller".

& Caution

About Movemaster commands
The Movemaster commands are restricted by the robot models that can use them. For details on
whether you can use Movemaster commands with your robot, refer to its standard specifications.

13.4.3. Command parameters

You can set parameters related to robot programs.

Set parameters while connected to the robot controller.

Double-click [Program parameter] -> [Command] under the [Parameter] item to be edited from the project tree.
After you change a parameter value, you can rewrite the parameters in the robot controller by clicking the [Write]
button.

8 Command 1:RC1 (Online)

~Program Selection(SLOTON) ———— Unit Setting for the Rotational Element of Position

(PRGMDEG)
(_) Disable Storage, Do Not Maintain

0 @

(@) Enable Storage, Do Mot Maintain

DEG

() Disable Storage, Maintain

() Enable Storage, Maintain
Extension of External Variable | PRGGBL | 1

~Continue Function(CTN}

@ Function Invalid

() Function Valid
-

Figure 13-45 Command parameter

You can reference explanations of the displayed parameters by pressing the [Explain] button.
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13.4.4. User error parameters

You can set the message, cause, and recovery method for user errors set with a program.
Set parameters while connected to the robot controller.
Double-click [Program parameter] -> [User error] under the [Parameter] item to be edited from the project tree.

B User Error 3:RC6 (Simulation)

UER Error £ Error Message Cause Method of | =

i 2500 message calse treat

2 9900 message cause treat

3 9500 message cause treat =

4 9900 message cause treat

5 9900 message cause treat

5] 9900 message cause treat

7 9500 message cause treat

8 9500 message cause treat

9 9300 message cause treat

10 9900 message cause treat =

4 ] BT
Explain Write

Figure 13-46 User error parameter

Double click the error number from the list. The "User error parameter setting" edit screen is displayed. You can
also directly edit error numbers from the list.

B User Error 3:RCE (Simulation) =

2

Error# Error Message Cause Method of | &

i1 9500 message calse treat
2 s=00 L=l S User Error Parameter Setting
3 9900 message calse
4 2900 message caus| ~User Error Setting(UER)
5 9900 message
[} 9900 message UER1
7 990 N caus 2900
8 aag Double click P | Error Number I—‘ (Can Have Up to 200 Characters in
message
9 9900 message cause Error M o
10 9900 message cause
4 T ] cause
Cause
treat
Method of Recovery

Figure 13-47 User error parameter setting

Input the error number, error message, cause, and recovery method, then click the [OK] button. The user errors
input to the list are displayed.

At this time, input an error number from "9000" — "9299".

After you confirm the parameter value, you can rewrite the parameters in the robot controller by clicking the
[Write] button.

Please note that the list display is not sorted by error number.

You can reference explanations of the displayed parameters by pressing the [Explain] button.
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13.5. Signal Parameters

13.5.1. Output signal reset pattern parameters

These parameters set the operation when resetting the general-purpose output signals such as the CLR
instruction and dedicated input (OUTRESET).
Set parameters while connected to the robot controller.

Double-click [Signal Parameter] -> [Output Signal Reset Pattern] under the [Parameter] item to be edited from
the project tree.

B Output Signal Reset Pattern 3:RC6 (Simulation)

Reset output signals simulianeously with program reset. (SLRSTIO) Mo ]

[0-255 -| ORSTO - ORST224

Signal 1 2 3 4 4 R
P0- 31 00000000[  DOOOO0DD 00000000 00000000 Signal# :III -
32- 63 00000000 00000000 00000000 00000000

g4- 95 00000000 00000000 00000000 00000000 L

96 - 127 00000000 00000000 00000000 00000000 1 [DFF (g)] ON (1) |[Hold (*)
128 - 159 00000000 00000000 00000000 00000000

160 - 191 00000000 00000000 00000000 00000000

192 - 223 00000000 00000000 00000000 00000000 Set...

224 - 255 00000000 00000000 00000000 00000000 -

Figure 13-48 Output signal reset pattern parameter

Set a signal number, and then select one of [OFF]/ [ON]/ [Hold]. The value of the signal having the specified
number displayed in the list changes. You can also edit signal values directly from the list. After you changed the

parameter value, you can rewrite the output signal reset parameter in the robot controller by clicking the [Write]
button.

Also, selecting a signal group (for example, "32-0") and then clicking the [Set] button changes 32 signals at once.

I/O Reset Pattern Parameter Setting x

Meaning

Figure 13-49 I/O reset pattern parameter setting
You can reference explanations of the displayed parameters by pressing the [Explain] button.

— & Caution

Read the parameter list of the connecting controller.

Use this screen after reading the parameter list file of the connected controller. You can see the

output signals corresponding to the function of the connected controller. You can read the parameter list
file on the “Parameter list” screen.
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13.5.2. Assigning Dedicated Input/Output Signals

Assign signal numbers to functions in order to perform the remote operations such as running and stopping robot
programs, and to display/operate the execution progress information and servo power supply status, etc.
Set parameters while connected to the robot controller.

13.5.2.1.General1 parameters

Double-click [Signal Parameter] -> [Dedicated Input/Output Signals Assignment] -> [General1l] under the
[Parameter] item to be edited from the project tree.

After you change a parameter value, you can rewrite the parameters in the robot controller by clicking the [Write]
button.

8 Generall 1:RC1 (Online)

| INPUT | OUTPUT
| AUTO Enable | AUTOENA | AUTO Enable | AUTOENA
| START | START 10006 | | During Execute | START 10006
| sTOP | sTop 10000 | | During Wait | sTOP 10000
| sTOP2 | sTOPZ | During Wait 2 | sToP2

| STOP IN | sTOPSTS | 10007
| Program Reset | SLOTINIT | 10008| |Prg Select Enable | sLoTNIT | 10008
| Error Reset | ERRRESET | 10003 |During Error | ERRRESET | 10009
| Cycle-Stop | CYCLE 10012 | | During Cycle-Stop | CYCLE 10012
| Servo OFF | SRVOFF 10011| |Servo ON Disable | SRVOFF 10011
| Servo ON | SRVON 10010/ | During Servo ON | SRVON 10010
| Operation Enable | IOEMNA 10005 | | Operation Enable | IOENA 10005

Figure 13-50 Dedicated input/output signals assignment - General1 parameter

You can reference explanations of the displayed parameters by pressing the [Explain] button.

13.5.2.2.General2 parameters

Double-click [Signal Parameter] -> [Dedicated Input/Output Signals Assignment] -> [General2] under the
[Parameter] item to be edited from the project tree.

After you change the parameter value, you can rewrite the parameters in the robot controller by clicking the
[Write] button.

B General2 1:RC1 (Online)

| INPUT | ouTPUT

| Move Home | SAFEPOS 10013| | Moving Home | SAFEPOS | 10013

| General Output Reset | QUTRESET | 10015

| Machine Lock | MELOCK | During Machine Lock | MELOCK
| H-Error | HLVLERR 10016
| L-Error | LLVLERR 10017
| Caution | CLVLERR 10018
| During EMG-Stop | EMGERR 10019
| TEACH-mode | TEACHMD | 10003
| AUTO(OP.)}-mode | ATTOPMD 10004
| AUTO(EXT.)-mode | ATEXTMD 10002

Figure 13-51 Dedicated input/output signals assignment - General2 parameter

You can reference explanations of the displayed parameters by pressing the [Explain] button.
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13.5.2.3.Data parameter

Double-click [Signal Parameter] -> [Dedicated Input/Output Signals Assignment] -> [Data] under the [Parameter]
item to be edited from the project tree.

After you change a parameter value, you can rewrite the parameters in the robot controller by clicking the [Write]
button.

B Data 1:RCI (Online)

| NPUT [ OUTPUT

Program Select | PRGSEL 10020 |

| OVRD Specification | ovRDSEL | 10021 |

| | RC Ready | RCREADY 10001

| | Low Battery | BATERR 10014

| Prog.# Qutput Req. | PRGOUT 10022 | | During Qutput Prog.# | PRGOUT 10022

| Line# Qutput Req. | LINEQUT 10022| | During Qutput Line# | LINEQUT 10023

| OVRD Output Req. | OVRDOUT 10024 | | During Output OVRD | OVRDOUT 10024

| Err.# Output Reg. | ERROUT 10025| | During Output Err.# | ERROUT 10025

Start End Start End

| value Input I0DATA | 10032] 10047 | value output | I0DATA 10032 10047

| User-defined Area | USRAREA 10064 | 10071

Figure 13-52 Dedicated input/output signals assignment - Data parameter

Controller software versions that allow use of the [Temp. in RC output req.] and [During output Temp. in RC]
parameters are as follows.

Table 13-15 The controller which you can set the parameters about
“Temp. in RC output reg.” and “During output Temp. in RC”

Controller S/W Ver. of the controller
CR800-D/CR800-R/CR800-Q All versions
CR750-D/CRnD-700 Ver.S1c or later
CR750-Q/CRnQ-700 Ver.R1ic or later

You can reference explanations of the displayed parameters by pressing the [Explain] button.

13.5.2.4.Jog parameters

Double-click [Signal Parameter] -> [Dedicated Input/Output Signals Assignment] -> [Jog] under the [Parameter]
item to be edited from the project tree.

After you change a parameter value, you can rewrite the parameters in the robot controller by clicking the [Write]
button.

g Jog 1:RC1 (Online)

[ NPUT [ QUTPUT
| 10G Mode Specification | JOGENA 110G Valid JOGENA
Start End
| J0G(+) Specification | JOG+
| 106G(-) Specification | J0G- Start End
| 10G Mode Specification | JOGM | 106G Mode | J0GM
| Error Disregard at JOG | JOGNER | During Error Disregard at JOG | JOGNER

Figure 13-53 Dedicated input/output signals assignment - Jog parameter
You can reference explanations of the displayed parameters by pressing the [Explain] button.

JOGNER (JOG command INPUT signal, During JOG OUTPUT signal) can be used with Version J2 or later of the
CRn-500 series controller, or CR800/750/700 series controller.

13-239 13-239



13.5.2.5.Hand parameters

Double-click [Signal Parameter] -> [Dedicated Input/Output Signals Assignment] -> [Hand] under the [Parameter]
item to be edited from the project tree.
After you change a parameter value, you can rewrite the parameters in the robot controller by clicking the [Write]

button.

8 Hand 1:RC1 (Online)

~Hand Output State ~Hand Input Signal (8) ——————
OUTPUT QUTPUT
Start End Start End
| 1 | HupcuTLl | 1o048][ 10055 |1 | HnDsTS1 10056 |[ 10063
| 2 | HuDCNTL2 | 2 | HnDsTS2
| 3 | HuDCNTL3 |3 | HnDsTS3
~Hand Error ~ Air pressure Error
INPUT [ OUTRUT NPUT [OUTPUT
|1 | HNDERRI |1 | ARERR1
"2 | HnDERR2 [z | ARERR2
|3 | HNDERR3 |3 | ARERR3
Explain

Figure 13-54 Dedicated input/output signals assignment - Hand parameter

You can reference explanations of the displayed parameters by pressing the [Explain] button.

13.5.2.6.Warm up parameters

The warm-up operation parameters can be set when you are connected to a CRn-500 series robot controller ofJ8
edition or later or a CR800/750/700 series robot controller.

Double-click [Signal Parameter] -> [Dedicated Input/Output Signals Assignment] -> [Warm Up] under the
[Parameter] item to be edited from the project tree.

After you change a parameter value, you can rewrite the parameters in the robot controller by clicking the [Write]
button.

8 Warm Up 1:RC1 (Online)

[ NPUT [ OUTPUT
Warm Up Mode Setting ~Warm Up Mode Enable

| Robot 1 | MIWUPENA
| Robot 2 | M2WUPENA
| Robot 3 | M3WUPENA

| Robot 1 | MIWUPENA
| Robot 2 | M2WUPENA
| Robot 3 | M3WUPENA

~Warm Up Mode in Progress

| Robot 1 | MIWUPMD
| Robot 2 | M2WUPMD
| Robot 3 | M3WUPMD

Figure 13-55 Dedicated input/output signals assignment — Warm up parameter

You can reference explanations of the displayed parameters by pressing the [Explain] button.

13-240 13-240



13.5.2.7.Start (each slot) parameters

Double-click [Signal Parameter] -> [Dedicated Input/Output Signals Assignment] -> [Start (Each Slot)] under the
[Parameter] item to be edited from the project tree.
After you change a parameter value, you can rewrite the parameters in the robot controller by clicking the [Write]

button.

B Start (Each Slot) 1:RC1 (Online)

INPUT | OUTPUT

INPUT | QUTPUT

INPUT | QUTPUT

1: SISTART 12: S12START 23:/S23START
2: | S25TART 13: [S13START 24:/S24START
3: |53START 14: 514START 25: S255TART
4: |54START 15: 5155TART 26: S265TART
5: |55START 16: 516START 27: S27START
6: | S6START 17: |S17START 28:|S285TART
7: | S7START 18: |S18START 29:|S20START
8: | S8START 19: |S195TART 30: S30START
9: | SOSTART 20: 520START 31:S31START
10: [S10START 21: 521START 32:/S32START

11: 5115TART 22:8228TART| || |

Figure 13-56 Dedicated input/output signals assignment — Start (each slot) parameter

You can reference explanations of the displayed parameters by pressing the [Explain] button.

13.5.2.8.Stop (each slot) parameters

Double-click [Signal Parameter] -> [Dedicated Input/Output Signals Assignment] -> [Stop (Each Slot)] under the
[Parameter] item to be edited from the project tree.
After you change a parameter value, you can rewrite the parameters in the robot controller by clicking the [Write]

button.

E Stop (Each Slot) 1:RC1 (Online)

INPUT | QUTPUT

INPUT | QOUTPUT

INPUT | OUTPUT

1: | S1STOP 12: |5125TOP 23:/523STOP
2: | 525TOP 13: |5135TOP 24:|524ST0OP
3: | 535TOP 14: |5145TOP 25:|5255TOP
4: | S45TOP 15: |5155TOP 26:| 5265TOP
5: | S55TOP 16: |S165TOP 27:|5275T0OP
6: | S6STOP 17: |5175TOP 28:| 5285TOP
7: | 575TOP 18: |5185TOP 20:| 5295 TOP
8: | S85TOP 19: |5195TOP 30:|5305TOP
o9: | s9sTOP 20: |5205TOP 31:|S315TOP
10: |S10STOP 21: |S21STOP 32:/5225TOP
11: |S11STOP 22: |5225TOP

Figure 13-57 Dedicated input/output signals assignment - Stop (each slot) parameter

You can reference explanations of the displayed parameters by pressing the [Explain] button.
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13.5.2.9.Servo On/Off (each robot) parameters

Double-click [Signal Parameter] -> [Dedicated Input/Output Signals Assignment] -> [Servo ON/OFF(Each
Robot)] under the [Parameter] item to be edited from the project tree.

After you change a parameter value, you can rewrite the parameters in the robot controller by clicking the [Write]
button.

B Servo ON/OFF (Each Robot) 1:RC1 (Online)

~Servo OFF
[ INPUT | QUTPUT
| M1SRVOFF | Servo OFF Robot 1 | Servo ON Disable Robot 1
| M2SRVOFF | Robot 2 [ Robot 2
| MISRVOFF | Robot 3 [ Robot 3
~Servo ON
[ INPUT | OUTPUT
| M1SRVON | Servo ON Robot 1 | During Servo ON Robot 1
| M2SRVON | Robot 2 [ Robot 2
| M3SRVON | Robot 3 [ Robot 3

Figure 13-58 Dedicated input/output signals assignment — Servo ON/OFF (each robot) parameter

You can reference explanations of the displayed parameters by pressing the [Explain] button.

13.5.2.10. Machine lock (each robot) parameters

Double-click [Signal Parameter] -> [Dedicated Input/Output Signals Assignment] -> [Machine Lock(Each Robot)]
under the [Parameter] item to be edited from the project tree.

After you change a parameter value, you can rewrite the parameters in the robot controller by clicking the [Write]
button.

& Machine Lock (Each Robot) 1:RC1 (Online)

I INPUT [ QUTPUT
| MIMELOCK | Machine Lock Robot 1 | During Machine Lock Robot 1
| M2ZMELOCK | Robot 2 | Robot 2
| M3MELOCK | Robot 3 | Robot 3
Explain

Figure 13-59 Dedicated input/output signals assignment - Machine lock (each robot) parameter

You can reference explanations of the displayed parameters by pressing the [Explain] button.
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13.6. Communication Parameters

13.6.1. RS-232 parameters

These parameters set up the communication environment of the RS-232 interface of the robot controller.

Set parameters while connected to the robot controller.

Double-click [Communication Parameter] -> [RS-232] under the [Parameter] item to be edited from the project
tree.

After you change a parameter value, you can rewrite the parameters in the robot controller by clicking the [Write]
button.

B RS-232 1:RC1 (Online) - o x

~R5-232

Data

Baud Rate (CBAU232) :

9600

1|8

Parity (CPRTY232) :

Even

Stop Bit (CSTOP232) :

2

Termination (CTERM232) :

CR

Protocol (CPRC232) :

Procedure

Figure 13-60 RS-232 parameter

You can reference explanations of the displayed parameters by pressing the [Explain] button.

13.6.2. Ethernet parameters

You can set robot controller Ethernet information.

Set parameters while connected to the robot controller.

Double-click [Communication Parameter] -> [Ethernet] under the [Parameter] item to be edited from the project
tree.

Click a menu. The screen corresponding to the selected menu is displayed.

After you change a parameter value, you can rewrite the parameters in the robot controller by clicking the [Write]
button.

You can reference explanations of the displayed parameters by pressing the [Explain] button.

13.6.2.1.IP address

You can set the parameters related to the IP address in the robot controller.

B Ethernet 1:RC1 (Online)

Menu:

Device & Line

i Copy PC Network Settings

P Address: (NETIP) | 192 . 168 . 0 . 10 |

Subnet Mask:  (NETMSK) | 255 . 255 . 255 . 0 |

Realtime Monitor

Reaktime Bxternal Command Default Gateway: (NETGW) | 192 . 168 . 0 . 254 |

[ Explain ] [ Write

Figure 13-61 Ethernet parameter — IP address

You can copy network settings of the computer to the screen by clicking the [Copy PC network settings] button.
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13.6.2.2.Device & Line

You can set the parameters related to devices and lines in the robot controller.

B Ethernet 1:RC1 (Online)

Menu: Device List: Device Allocation: (COMDEV)

IP Address Dev... | Mode 1P address | Por... | Protocol Exit code Packet t. COM1:| RS232 .
Device & Line OPT11 1:Server 192.168.0.2 10001 0: No-procedure 0: No-ncluded 0: CR COM2:/ (no selection) -
Reaftime Manitar OPT12 1:Server 192.168.0.3 10002 1:Procedure 1: Included 1: CR+LF COM3:| (no selection) -
OPT13 1:Server 192.168.0.4 10003 0: Mo-procedure 0: No-ncluded 0: CR COM4: | (no selection) ~
Reattime External Command OPT14 1:Server 192.168.0.5 10004 0: No-procedure 0: No-ncluded 0: R CoMS: | (no selection) -
OPT15 1:Server 192.168.0.6 10005 0O: Mo-procedure 0: No-included 0: CR . -
OPT16 1:Server 192.168.0.7 10006 0O: Mo-procedure 0: Mo-included 0: CR £ (noselect?nn) .
OPT17 1:Server 192.168.0.8 10007 O: No-procedure 0: No-ncudecd 0: CR R (o selection) -~
OPT18 1:Server 192.168.0.9 10008 0: No-procedure 0: No-ncluded 0: CR COM8: | (no selection) -
OPT19 1:Server 192.168.0.10 10009 0O: Mo-procedure 0: No-included 0: CR
4 i r
Set..
Explain Write

Figure 13-62 Ethernet parameter — Device & line

Select the device to edit and click the [Set] button. The “Device parameter setting” screen is displayed.

Device parameter setting x

Device: | 0OPT11 |
Autogonfigration: | Mone - |
Mode:  (NETMODE(1)) |1: Server -
Port #: (NETPORT(2)) | 1DDDl|
Protocol: (CPRCE11) |D: MNo-procedure '|
Exit Cods:  (NETTERM(1)) |0: No-included -
Packet Type:(CTERME11) |D: CR '|

Figure 13-63 Ethernet parameter — Device parameter setting

If you select the [MELFA-3D Vision] or [Network Vision Sensor (2D)] item from the [Autoconfiguration] combobox,
the contents of the screen take on the value corresponding to the selected item.
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13.6.2.3.Realtime monitor

You can set the parameters related to the “Realtime monitor” function in the robot controller.
The controllers which can use the “Realtime monitor” function are as follows.

Table 13-16 Controller which can set the “Realtime monitor” function parameters

Robot controller

Software version of the robot controller

CR800-D/CR800-R/CR800-Q

All versions

CR750-D/CRnD-700

Ver. S3q or later

CR750-Q/CRnQ-700

Ver. R3q or later

B Ethernet 1:RC1 (Online)

Menu: Mode of Realtime Monitor:

(MONMODE)

IP Address
Device & Line

Port #: (MONPORT)

Receive Port #
sendport# [ 0

Reaktime External Command

s

Figure 13-64 Ethernet parameter — Realtime monitor

13.6.2.4.Real-time external command

You can set the parameters related to the communication settings for the real-time external commands in the
robot controller.

8 Ethernet 1:RC1 (Offline)

Menu: Communication Destination IP Address:
1P Address 1P Address #1: {mm:om)| A .. 0 . 2 |
Device & Line 1P Address #2: {MXTCQM2)| 192 ., 168 . 0 . 3 ‘
Realtime Monitor

P Address #3: {mcnu3)| 192 .168 . 0 . 4 |

Realtime External Command

Timeout (-1: Timeout Disabled): (MXTTOUT) Control cycle x 1

Explain Write

Figure 13-65 Ethernet parameter — Real-time external command

& Caution
Using a CRn-500 series robot controller

When using Ethernet with a CRn-500 series robot controller, the "Ethernet interface" option is required.
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13.7. Field Network Parameters

13.7.1. CC-Link parameters

This sets the CC-Link information in the robot controller.

r& Caution
.

his function can only be used with CR800-D/CR750-D/CRnD-700/CRn-500 series robot controller.

Set parameters while connected to the robot controller.

Double-click [Field network parameter] -> [CC-Link] under the [Parameter] item to be edited from the project tree.
After you change a parameter value, you can rewrite the parameters in the robot controller by clicking the [Write]
button.

B CC-Link 1:RC1 (Online) 8 CC-Link 1:RC1 (Onling)
INPUT OUTPUT INPUT OUTPUT
Register Value Setting | DIODATA |-1 -1 Register Value Setting | DIODATA |[-1 -1
~CC-Link Exchange Number Setting (CCINFO) ———— ~CC-Link Exchange Number Setting (CCINFO)
| | Station Number L

| - | Occupation Bureaux 1 -
| - | Magnification 1 -

[ | - CC-Link Transmission Speed |ccsPD|10M -

~ The Status of Input When CC-Link Data Link is Abnormal (CCCLR) ~ The Status of Input When CC-Link Data Link is Abnormal (CCCLR)

Clear Save (@) Clear () Save

~ The Exchange Number of CC-Link is Fixed (CCFIX) ~ The Exchange Mumber of CC-Link is Fixed (CCFIX)

(@) Disable (") Enable (") Disable

| | | CC-Link Error is Canceled Temporariy | CCERR | Err. Cancel
| | | Adjustment of Fiter Which Detects Error | CCFIL | 1000 | 200

CRN-500 series robot controller CRNnD-700 series robot controller
Figure 13-66 CC-Link parameter

You can reset CC-Link interface card errors by pressing the [Err. Cancel] button. After that the same error will not
occur. It is valid while the power supply of the Robot Controller is ON. When the power supply is turned OFF, the
error may occur again.

You can reference explanations of the displayed parameters by pressing the [Explain] button.
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13.7.2. CC-Link IE Field Parameters

Set the information of CC-Link in the robot controller.

r& Caution
-

his function can only be used with a CRnD-800 series robot controller.

Set parameters while connected to the robot controller.

From the project tree, double click the target project [Online] -> [Parameter] -> [Field network parameter] ->
[CC-Link IE Field].

After you change the parameter value, you can rewrite the parameter in the robot controller by clicking the [Write]
button.

B CC-Link IE Field 1:RC3 (Simulation)

Net Work Number  CFNNWNO |1
Station Number cFNNDD |1

~Points of 10 Device Setting

Pit Device Fegister Device |T013I
CFNING CFNDIN
Input
point |15 byte 54 point |:|-28 byte |:|-"H byte
FNOTE CFNDOT
Output
paint |16 byte G4 paint |:|-ZB byte |1"H byte

Flease input points.

Explain Write

Figure 13-67 CC-Link IE Field parameter

You can reference explanations of displayed parameters by pressing the [Explain] button.
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13.7.3. CC-Link IE Field Basic parameters

This sets the CC-Link IE Field Basic information in the robot controller.

[—& Caution
)

his function can only be used with CR800-D/CR800-R/CR800-Q series robot controller.

Set parameters while connected to the robot controller.

Double-click [Field network parameter] -> [CC-Link |IE Field Basic] under the [Parameter] item to be edited from
the project tree.

After you change a parameter value, you can rewrite the parameters in the robot controller by clicking the [Write]
button.

B CC-Link IE Field Basic 1:RC1 (Offline)

~CC-Link IE Field Basic Function Selection(CCLBENA)
© Disable (_IEnable

~ The Status of Input When CC-Link Data Link is Abnormal (CCLBCLR) —
O Clear | Save

Figure 13-68 CC-Link IE Field Basic parameters

You can reference explanations of the displayed parameters by pressing the [Explain] button.
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13.7.4. PROFIBUS parameters

This sets the PROFIBUS information in the robot controller.

r& Caution
-

his function can only be used with CR800-D/CR750-D/CRnD-700/CRn-500 series robot controller.

Set parameters while connected to the robot controller.

Double-click [Field network parameter] -> [PROFIBUS] under the [Parameter] item to be edited from the project
tree.

After you change a parameter value, you can rewrite the parameters in the robot controller by clicking the [Write]
button.

B PROFIBUS 1:RC1 (Online)

PROFIBUS Mode Setting (PBMODE)

{ ()] at () Self Check
PROFIBUS Master's Class Setting (PBMC)

{ (O Class1 () Class2

| PROFIBUS Error is Canceled Temporariy | E8S00 | Emr. Cancel

| PROFIBUS Eror Fitter |PBCNT |40
| PROFIBUS Exchange Number |PBNUM | 126

-

Figure 13-69 PROFIBUS parameters

You can reset PROFIBUS interface card errors by pressing the [Err. Cancel] button. After that the same error will
not occur. It is valid while the power supply of the Robot Controller is ON. When the power supply is turned OFF,
the error may occur again.

You can reference explanations of the displayed parameters by pressing the [Explain] button.
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13.7.5. PROFINET parameters

This sets the PROFINET information in the robot controller.

r& Caution
-

his function can only be used with CR800-D/CR750-D/CRnD-700/CRn-500 series robot controllers.

Set parameters while connected to the robot controller.

Double-click [Field network parameter] -> [PROFINET] under the [Parameter] item to be edited from the project
tree.

After you change a parameter value, you can rewrite the parameters in the robot controller by clicking the [Write]
button.

B PROFINET 1:RC1 (Online)

MNetwork Base Card Information:
IP Address: | . . . |

Subnet Mask: | . . . |

Default Gateway: | . . . |

Send Receive Data (PNIOLN)

Figure 13-70 PROFINET parameters

You can reference explanations of the displayed parameters by pressing the [Explain] button.

When the PROFINET 10 2-Port module is mounted, the contents of the option card information are displayed in
“Network base card information”. When the module is not mounted, nothing is displayed.

[ 5% Maintznance
2 ZE Board

[ Slot1:Network Base(TZ535) B PROFINET 1:RCi (Online) = = 3
[ Slot4:Ethernet |
I @ MELFA-Works [Kind] PROFINET 10 2-Port | Network Base Card Information:
i+ 3y Backup [LED_1] COff
b Tool [LED 2] Off IP Address: |
: [Status] o
Properties & et Lot 2020 Subnet Mask: | N
ukpu -
Lhapesty [MAC] E———— )
Kind PROFINET I0 2-Port | [1°] Emmm— | Default Gateway: |
[Subnet] E———
LED_1 ot [Gateway] I
LED 2 Red
= t_ - [H/W Yer] O Send Receive Data (PNIOLN}) [Byte]
atus
|
Input 16(2000 - 2127) a
Output 16(2000 - 2127) wrtte
MAC I
Ip I
Subnet I |
Gateway — .
HAW Mer 0

Figure 13-71 PROFINET parameters (Network base card information)
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13.7.6. DeviceNet parameters

This sets the DeviceNet information in the robot controller.

r& Caution
-

his function can only be used with CR800-D/CR750-D/CRnD-700/CRn-500 series robot controllers.

Set parameters while connected to the robot controller.
Double-click [Field network parameter] -> [DeviceNet] under the [Parameter] item to be edited from the project
tree.

After you change a parameter value, you can rewrite the parameters in the robot controller by clicking the [Write]
button.

B DeviceNet 1:RC1 (Onling)

Send Data Size: (DNSDLN) [Byte]
Receive Data Size: (DNRDLN) [Byte]

Error Detection Filcer: [DMFIL)

Unit Number 5000 | [msec]
Communication Error [msec]

Error is Canceled Temporarity: (DMERR)
. Wwite

Figure 13-72 DeviceNet parameters

You can reset DeviceNet interface card errors by pressing the [Err. Cancel] button. After that the same error will
not occur. It is valid while the power supply of the robot controller is ON. When the power supply is turned OFF,
the error may occur again.

You can reference explanation of the displayed parameters by pressing the [Explain] button.
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13.7.7. EtherNet/IP parameters

This sets the EtherNet/IP information in the robot controller.

r& Caution
-

his function can only be used with CR800-D/CR750-D/CRnD-700/CRn-500 series robot controllers.

Set parameters while connected to the robot controller.

Double-click [Field network parameter] -> [EtherNet/IP] under the [Parameter] item to be edited from the project
tree.

After you change a parameter value, you can rewrite the parameters in the robot controller by clicking the [Write]
button.

B Etherlet/IP 1:RC1 (Onling)

! Copy PC Metwork Settings

1P Address: (EPIP) ‘ 192 . 168 . 0 . 200 ‘

Subnet Mask: (EPMSK) \ 355 . 255 . 255 . O ‘

Default Gateway:  (EPGW) ‘ 192 . 168 . 0 . 254 ‘

Send Data Sze:  (EPSDLN) [Byte]
Receive Data Size: (EPRDLM) [Byte]

Explain I [ Write ]

Figure 13-73 EtherNet/IP parameters
You can copy network settings of the computer to the screen by clicking the [Copy PC network settings] button.

You can reference explanation of the displayed parameters by pressing the [Explain] button.
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13.7.8. EtherCAT parameters

This sets the EtherCAT information in the robot controller.

r& Caution
.

his function can only be used with CR800-D series robot controllers.

Set parameters while connected to the robot controller.
Double-click [Field network parameter] -> [EtherCAT] under the [Parameter] item to be edited from the project

tree.
After you change a parameter value, you can rewrite the parameters in the robot controller by clicking the [Write]
button.

B EtherCAT 1:RC2 (Offline)

EthetCAT devicelD (ECTDID)

EtherCAT IQ/Reqg occupied stations (ECTOCS)

The status of input when EtherCAT data link is abnormal (ECTCLR)

() Clear

Figure 13-74 EtherCAT parameters

You can reference explanation of the displayed parameters by pressing the [Explain] button.
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13.8. PLC Cooperation Parameters

13.8.1. Multiple CPU parameters

You can set the Multiple CPU-related parameters in order to use CR800-R/CR800-Q/CR750-Q/CRnQ-700 series

robot controllers.
These parameters can be set when you are connected to a CR800-R/CR800-Q/CR750-Q/CRnQ-700 series

robot controller.

Set parameters while connected to the robot controller.

Double-click [PLC cooperation parameter] -> Multiple CPU] under the [Parameter] item to be edited from the
project tree.

After you change a parameter value, you can rewrite the parameters in the robot controller by clicking the [Write]
button.

Connected with CR800-R series controller Connected with CR800-Q/CR750-Q/CRnQ-700
series controller
= : ( = O x .
0 GRS GAY AR G, 8 Multiple CPU 1:RC1 (Online) - o x
LT, IS LT %‘;ﬁ"'e CPU Synchronous Robot Input Offset — ~No. of CPU(QMLTCPUN) ~Muktiple CPU Synchronous Robot Input Offset ——
........... up (QMLTCPUS) 2t
No. of CPU|Z up (QULTCPUS)
4 EEE; L He- of CPU Mcput [“IManual Setting
Please set the number 0-24(K word) Please set the number [Icpuz 0-14(K word)
of Multiple CPU. CPU3 .
1 of Multiple CPU. CcrPU3 7
T cPU4
B 2D SHEE T AW SEi D (e TIe L = e ~Multiple CPU High Speed Transmission Area Setting (QMLTCPU1 - QMLTCPU4)
Send Range for Each CPU Send Range for Each CPU
CPU . User Setting Area AutomatlF Refresh CPU User Setting Area Automatic Refresh
Paint(k) /O No. Point | Start | End i Point(K) /O No. DPoint | Start = End Point

Sl 1] USED | 1024 | HGO |HG1023 s No.1 1] U3ED 1024 GLOO00 G11023 0

S 1| USEL | 1024 | HGO |HG1023 ¢ No.2 1) UEL 1024 G10000 G11023 0

Mo.3 No.3

Mo.4 Mo.4

Total 2K Point Total 2K Point [“]Advanced Setting
The totalis up to 24K points. The totalis up to 14K points.
Wiite Check l ’ Explain Write

Figure 13-75 Multiple CPU parameters

CRB800-R series controller, only the number of CPU settings.

When connecting to the CR800-Q / CR750-Q / CrnQ-700 Series Controller, click the [Check] button to check the
number of points entered and the total range.

You can reference explanations of the displayed parameters by pressing the [Explain] button.

Please refer to the Universal model QCPU manual (QCPU User’s Manual (Multiple CPU System)) for details on
Multiple CPU setting.
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13.8.2. 10 unit parameters

You can set information related to the 1/0 unit of the PLC.

You can set when connected to CR800-Q / CR750-Q / CRnQ-700 series controller.

Set parameters while connected to the robot controller.

Double-click [PLC cooperation parameter] -> [IO unit] under the [Parameter] item to be edited from the project
tree.

B 10 Unit 1:RC1 (Online)

10 Sharing When Using Multiple CPUs (QXYREAD) -
Inputs ) Don't read (0 Read
unit #
Outputs @ Don't read () Read
~PC IO Unit (QXYUNIT3)
— Start XY (Hex) | ABg|
Unit Type |10 combined - FD Combined Unit
Points 256 - Response Time [msec] |1D - |
Explain

Figure 13-76 10 unit parameters
When a unit number in [Unit #] is specified, the parameter of the specified unit number is displayed in the PC IO
H?)Itéharing when using Multiple CPUs], sets up whether XY signals are read or not
You can reference explanations of the displayed parameters by pressing the [Explain] button.

After you change a parameter value, you can rewrite the parameters in the robot controller by clicking the [Write]
button.
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13.9. Parameters of Safety (CR800)

You can set parameters of Robot Safety Option in the CR800 series robot controllers.
For details of these parameters, refer to the "Robot Safety Option manual” (BFP-A3371).

This function can be used with CRn800 series robot controller (robot safety option required).
CR750/CR700 series safety parameters of the robot controller are set differently. For details, refer to "13.3.16
Safety Parameters(CR750/CR700)".

These parameters cannot be set by the offline editing.

13.9.1. Basic Configuration Parameter

Set the basic safety function.
Double-click [Safety parameter] -> [Basic Configuration] under the [Parameter] item to be edited from the project

tree.

8 Basic Configuration 1:RC1 (Online)

Enable / Disable the Safety Function ——

Date of Modification
()Enable
) 2017/03/10-09:16:55
(@ Disable

Safety Parameters Protection

Password must be set to use safety function.

Change Password

The Comment of Parameters

Set Comment

The Output Mumber for Recovery Mode

This Murnber Must be Set to Use Recovery Mode.

1 -1: Disable

The Output Signal Mumber for #

Start: End: 1 1:Disable

Wirite

Figure 13-77 Basic Configuration Parameter

After you change the parameter values, you can rewrite the parameter in the robot controller by clicking the
[Write] button.
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13.9.2. Robot Model Parameter

Set the robot model to be used for monitoring safety functions.
Double-click [Safety parameter] -> [Robot Model] under the [Parameter] item to be edited from the project tree.

E Robot Model 1:RC1 (Simulation)

Tool Madel Date of Modification
Set the mechanical interface coordinate whose 2017/04/01-00:00:00
origin is the center of the mechanical interface.

Pos. 1 Pos, 2 Pos, 3 Pos. 4
¥ o.00] 0.00 0.00 0.00 Size of Monitoring Models
¥ 0.00 0.00 0.00 0.00 I
= | D.[JD” D.[JDH [J.D[J| | D.[JD| &
Radius : | 0.00 || 0.00 || [J.D[J| | D.[JD| RS RS
Monitoring : (_/Enable (/Enable ()Enmable  (_IEnable

_ _ _ _ Write
(O Disable () Disable () Disable (O)Disable

Figure 13-78 Robot Model Parameter

After you change the parameter values, you can rewrite the parameter in the robot controller by clicking the
[Write] button.
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13.9.3. Safety Logic

Set parameters for safety logic.

13.9.3.1.Safety Input Parameter

Set parameters related to the input signal of the safety function.
Double-click [Safety parameter] -> [Safety Logic] -> [Safety Input] under the [Parameter] item to be edited from
the project tree.

B Safety Input 1:RC1 (Online)

Input Signal Set Hoperatonchedc Date of Modification
{ 2017/03/21-13:50:00
Input signal set
551 552 SLS1 SlS2 553 SLSM SLP1 SLP2 SLP3 SLAM
511 G = =
Ds12 0¥ O O o o @ @ @ o
|Ds13 0¥ O O o @ @ @ @O
DSl |Dsi4 = EHCECECECECECEEEEE
| DSI5 LC0 0 @ @@ @ @ @ (@
| Ds16 LC0 0O @ 0@ @ @ @ @
DsI7 LC 0O @ 0B @ @ @ @ (@
|DsIs {MCD 0O @ 0 @ @ @ @ @
| AREAL [ e A = A o A~ A = A = A
AREA | AREAZ O o @ |3 o o @ |@
| AREAZ o @ @ @ @ @ @ (@
| -] ano | G2 = =T = S = R = R = = = = A
Loaic | “] ano | 3= ERE=E === ===
| | anp | = [T = S = S = S = S| = S = S = R
wope | 24TO o @ @ |3 o @ @ O
| MANUAL [ I w B [ S
DSIFiter Tme | 10 mg)
Write

Figure 13-79 Safety Input Parameter

After you change the parameter values, you can rewrite the parameter in the robot controller by clicking the
[Write] button.
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13.9.3.2. Area Input Parameter

Set the parameters for the area where safety is to be monitored.
Double-click [Safety parameter] -> [Area Input] -> [Safety Input] under the [Parameter] item to be edited from the
project tree.

B Area Input 1:RC1 (Simulation)

Date of Modification
eat —
2017/04/01-00:00:00
(AreaMonitoring ——————— Area Definition
(1 Enable Set in the base coordinate system.
(0 Disable Diagonall Diagonal2
~Input Becomes on When Robat is X o.oo 000 | fmm]
(©) Inside of the Area ¥ 0.00 0.00 B
(") Outside of the Area 7 ]
~Manitoring Position Teach Teach
(@) Whole Arm and Toal
("I Tool Only
Write

Figure 13-80 Area Input Parameter

After you change the parameter values, you can rewrite the parameter in the robot controller by clicking the
[Write] button.
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13.9.3.3.Safety Output Parameter

Set parameters related to the output signal of the safety function.
Double-click [Safety parameter] -> [Area Input] -> [Safety Output] under the [Parameter] item to be edited from
the project tree.

B Safety Output 1:RC1 (Online)

[ Output Signal Set l [ Operation Check Date of Modification
2017/03/21-13:50:00
Output signal set

STO,  505| 5Ls1) SLs2 S5L53) SLSM SLP1| SLP2| SLP

or Acive (M L WL
actve O O 0 O O 0 0 O |0

D502 Ave O 0 0 O B O |0

050 acve [ 0 |0 0 0 0 |0 O |0
oz ave OO0 0 0 0o o o o |o
eeve O O |0 O |0 @ o o O

e L0 \0 0 0 o0 o o @ |o

D504 mave LMD 0 @ @ @ (@ @ |@

4

v

Figure 13-81 Safety Output Parameter

After you change the parameter values, you can rewrite the parameter in the robot controller by clicking the
[Write] button.
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13.9.4. SOS Parameter

Set parameters related to stopping the operation of the robot when the safety function is activated.
Double-click [Safety parameter] -> [SOS] under the [Parameter] item to be edited from the project tree.

B S 1:RC1 (Online)

.  DateofModficaton ————————
Safety Stop Function [ 2017/03/21-13:50:00

Stop Speed 505 Allowable Amount of Movement  —

When each axis speed become less than these Set the torelance of SOS monitoring.
parameters, determined each axis has stopped.
This value is used in 551, 552, 505.

e [ g n: | 100 geq)
2: [degs] 2: [deq]
3 [deals, mms] 3 [deg, mm]
14 [deafs] 14 [deq]
35 [degls] 35 [deq]
%: [degfs] %: [deg]
72 [ 00 fhegs, mm 7i [ 10 fgeg, )
%: [degfs, mmjs] %: [deg, mn]
Stop Restart

When this option is "Enabled”, the operation automatically
restarts after SO5 become inactive.

(") Enable
(O Disable Write

Figure 13-82 SOS Parameter

After you change the parameter values, you can rewrite the parameter in the robot controller by clicking the
[Write] button.
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13.9.5. SLS

Set parameters related to SLS (Safe Limited Speed).

13.9.5.1.Speed Parameter

Set parameters related to speed control.
Double-click [Safety parameter] -> [SLS] -> [Speed] under the [Parameter] item to be edited from the project tree.

8 Speed 1:RC1 (Online)

SLS Manitoring Speed Date of Modification
Setting Mode () Simple Mode [ 2017/03/21-13:50:00
(0) Detail Mode

XYZ Monitoring Speed Joint Monitoring Speed
5L51 5152 5L53 SLSM 551 5152 5153 SLSM
2;’;".3‘3 : | muooo.oo” 100000.00” moooo.oo” 250.00 | = 100.00 || 100.00 ” 100.00 || 100.00 | %]
Moritoring Speed for Each Direction 12 100.00 || 100.00 || 100.00 || 100.00|

Nt s |100000.00”mnuou.uo”munun.m” 250.00|[mm!s] 13: 1°°-°°|| 100-00” 100-00” 100.00|

100.00” 100.00” 100.00” 100.00|

|
|
|
g |100000.00”100000.00”100000.00” zsn.nn| M|
|
|
|
|

i: | 100000.00” mnuou.uo” munun.nn” 250.00 | 35: 100.00 || 100.00 || 100.00 || 100.00 |

v | 100000.00” mnuou.uo” munun.nn” 250.00 | %: 100.00 || 100.00 || 100.00 || 100.00 |

S | 100000.00” mnuou.uo” munun.nn” 250,00 | 7: 100.00 ” 100.00 ” 1o0.00 ” 100.00 |

- | 100000.00” mnuou.uo” munun.nn” 250.00 | B: 100.00 || 100.00 || 100.00 || 100.00 |
Deceleration Response Time Speed Limit OVRD

5151 5L52 5153 5L5M
L] ma

| 100,0000 || 1000000 || 100,0000 || 100.0000| (%]

Write

Figure 13-83 SLS Speed Parameter

After you change the parameter values, you can rewrite the parameter in the robot controller by clicking the
[Write] button.
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13.9.5.2.0pearation Check

Check control operation of SLS.
Double-click [Safety parameter] -> [SLS] -> [Operation Check] under the [Parameter] item to be edited from the
project tree.

B Operation Check 1:RC1 (Online)

Date of Modification
Please switch OM / OFF of each function to operate the robot
and check whether it is monitored correctly. 2017/03/21-13:50:00
Detail mode
Reset
~Monitaring State of the 5.5 — ~¥YZ Monitoring Speed [mm/s] ~Joint Monitaring Speed [%&]
qs1 lm . Manitoring Speed  Measure Manitoring Speed  Measure
omp. 1i: 100 ]
552 | Inactve Speed : 10000 °
J2:
253 Inactive 100 o
SLEM lm K+ 10000 i} 13: 100 a
L CH 10000 a 14 100 i]
~Limit OVRD
Y+: 10000 a 15 100 i}
100 pog)
e e 10000 o 5: 100 0
It: 10000 ] 7: 100 ]
Z-: 10000 i i8: 100 i

Figure 13-84 SLS Operation Check

Parameters are not set on this screen.
Click the [Reset] button to reset the maximum value of the measurement value.
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13.9.6. SLP

Set parameters related to SLP (safety position limit).

13.9.6.1.Plane Parameter

Set parameters related to plane monitoring.
Double-click [Safety parameter] -> [SLP] -> [Plane] under the [Parameter] item to be edited from the project tree.

B Plane 1:RC1 (Simulation)

Flane Setting Plane 1 v | ——— Date of Modification
~Plane Monitoring ~Monitoring Function { 2017/04/01-00:00:00
To Apply the Plane

() Enable
Plane Definition
() Disable [stp1 Setin the Base coordinate system,
[T]sLpz Origin +X axis +Y axis

~Safequarded Space

_ ¥ 0.00 0,00 0.00

@) Qutside [stp3

Y: 0.00 0.00 0.00

() Insid t Origin Sid

() Inside {(Robet Origin Side) [[sLem . | 0.00| | 0.00| | 0.00|
~Monitoring Position [ Teach l [ Teach l ’ Teach ]

(@ whole Arm and Toal

(I Tool Only

Write

Figure 13-85 SLP Plane Parameter

After you change the parameter values, you can rewrite the parameter in the robot controller by clicking the
[Write] button.
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13.9.6.2. Area Parameter

Set parameters related to area monitoring.
Double-click [Safety parameter] -> [SLP] -> [Area] under the [Parameter] item to be edited from the project tree.

B Area 1:RC1 (Simulation)

—_ ~Date of Modification
~Area Monitoring ———— ~Monitoring Function - { 2017/04/01-00:00:00
B To Apply the Area
(1 Enable
_ [(sP1 Area Definition
(0 Disable
[sLpz2 Setin the Base coordinate system,
~Safeguarded Space Diagonal 1 Diagonal 2
[T]sLP3
(©) Outside X | 0.00| | o.no|
[CsLPmM
() inside y: | ooof | o0.00]
z | 0.00| | ono|
~Menitoring Positi
gnitoring Fosttion ’_ead'lllTea(_:h]
(0 Whole Arm and Tool
(I Toal Only
Wirite

Figure 13-86 SLP Area Parameter

After you change the parameter values, you can rewrite the parameter in the robot controller by clicking the
[Write] button.
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13.9.6.3.Operation Check

Check control operation of SLP.

Double-click [Safety parameter] -> [SLP] -> [Operation Check] under the [Parameter] item to be edited from the

project tree.

B Operation Check 1:RC1 (Online)

Date of Modification

Flease switch OM / OFF of each function to operate the robot
and check whether it is monitored correctly.

~Monitoring State of the SLP ———

SLP1 Inactive
SLP2 Inactive

SLP3 Inactive
SLPM Inactive

2017/03f21-13:50:00

~Monitoring State of the Plane ——

Plane1 lm
Plane2 lm
Plane3 | Inactive
Plane4 lm
Planes | Inactive
Planes | Inactive
Plane7 | Inactive
Planes | Inactive

~Maonitoring State of the Area ——

Areal lm
Areal IW
Aread lm
Area4 lm
Areas IW
Aread IW
Area’ IW
Aread lm

Parameters are not set on this screen.

Figure 13-87 SLP Operation Check
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13.10. Additional Axis Cooperative Control Parameters

You can set parameters related to Additional axis cooperative control in PC and robot controllers.
This function can be used if the setting language is MELFA-BASIC VI and CR800 series robot controller and
additional axis cooperative control of Melfa Smart Puls function is effective.

For more information see “MELFA-Smart plus User's Manual”.
These parameters cannot be set by the offline editing.

13.10.1. Base Coordinate Offset Data parameter

Double-click [Movement parameter] -> [Additional Axis Cooperative Control] -> [Base Corrdinate Offset Data]
under the [Parameter] item to be edited from the project tree.

B Base Coordinate Offset Data 1:RC1 (Simulation)

|Robot1 | RV7FRD
L1(37)Axis(BSWOFSTL) L2(18)AxiS(BSWOFS T2)
[rmm, deag] [mm, deg]

Figure 13-88 Base cordinate offset data parameter(Robot1)

B Base Coordinate Offset Data 1:RC1 (Simulation)

|Robot2 - | User
J1Axis(BSWOFST1) 12Axis(BSWOFST2) J3Axis(BSWOFST3)
[rnm, deg] [rnm, deg] [rom, deq]

Figure 13-89 Base coordinate offset data parameters(Robot2/3)
You can reference explanations of the displayed parameters by pressing the [Explain] button.

After you change a parameter values, you can rewrite the parameters in the robot controller by clicking the [Write]
button.
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13.10.2. Base Coordinate Cooperative parameter

Double-click [Movement parameter] -> [Additional Axis Cooperative Control] -> [Base Coordinate Cooperative]
under the [Parameter] item to be edited from the project tree.

B Base Coordinate Cooperative 1:RC1 (Simulation) = O X

Attach to base coordinates(BSSYNC)

(") Enable
Target Axis
L1(17 }Axis L2(18)Axis
Base coordinate attachment position(BSCALIB)
[rnm, deg]
e 100.00
g 110.00

10.00
10.00

[ T == B R Y B - 4

50.00

Explain Write

Figure 13-90 Base coordinate cooperative parameter
You can reference explanations of the displayed parameters by pressing the [Explain] button.

After you change a parameter values, you can rewrite the parameters in the robot controller by clicking the [Write]
button.
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13.10.3. Additional Axis Tracking parameter

Double-click [Movement parameter] -> [Additional Axis Cooperative Control] -> [Additional Axis Tracking] under
the [Parameter] item to be edited from the project tree.

g fThoddk Sv% 0 1Ral (2320 -2a)

=D& S 0SS BlE S
WKISYNC WK2SYNC WK3SYNC WK4SYNC WKSSYNC WKESYNC WKTZSYNC  WKBSYNC

sESw: B2 cfo o 2 cfs -]z -]z
MES@: |1 - |2 -|2 -2 -2 - |1 -|1 aE |
O —OHRT i (W)
WKICALIB WK2CALIB WK3CALIB WKACALIB WKSCALIB WKSCALIB WK7ZCALIB WKSCALIB
X[mm] : | w.00| 0.0 0.00][  so.o0] o.oo| 0.0l 0.00 || 0.00 |
¥ [mm] : | 0.00|| 100 || o.oo|[ oo o.o0|| ool 0.00 || 0.00 |
z[mm] : | o.00)[ ool 100|[  ewo| ooof  owof ooof  o0.00]
Aldeg] : | ooo|[  owool[ ool weol| ooof  ooof oo00] 100
Bldeg] : | ooof[ owoff ooo|f 0.0 toof[ .ol to0|  0.00]
Cldeg] : | ooo|l  ooo||  sooof| ool 0.00 || 100 || 0.00 || 0.00 |

SERBmEE) | FEAME)

Figure 13-91 Additional axis tracking parameter
You can reference explanations of the displayed parameters by pressing the [Explain] button.

After you change a parameter values, you can rewrite the parameters in the robot controller by clicking the [Write]
button.
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13.11. Parameter printing

You can print the parameter values held in a robot controller.

Display the parameter to print, and click the [Home] tab -> [Print] group -> [Print] button on the ribbon. The print
screen is displayed, so check the printer, then click the [OK] button. Printing starts.

You can preview how a printed page will look by clicking the [Home] tab -> [Print] group -> [Print preview] button
on the ribbon.

TIEs B>y |5EN. RT ToolBo:3 - Motion Limit LRCY (Onling)

Waorkspace Online 30 view View Help
- P (%
8 Q55 g

Recent workspace

Offline Online Simulatar | Page Print  Print  Print | Document
Setup | Preview Setup
Print

1 Factory Line£l

Mode Document

B Motion Limit 1:RC1 (Onfine)

Robot1 - | RV-IFRD

Joint Limit (MEJAR) rUser Defined Origin (USERORG) — ~XYZ Limit (MEPAR)

- [mm,deg] + [mm,deq] - [mm] +

j:| 240.00|  240.00 i 0.00 X: | -10000.00 | 10000.00

2:| -11500] 12500 12 0.00 ¥ | -10000.00 | 10000.00

B: 0.00[  156.00 13:| 9000 Z: | -10000.00 | 10000.00
M:| 20000  200.00 4 0.00
P — 35:| 12000 120.00 15 0.00
¥ [FrE— 36:| -360.00|  360.00 16: 0.00
= w = mupr 7 0.00 0.00 7 0.00
®: 0.00 0.00 18: 0.00

Explain Wt

Online mode (ZAR | /NUM | SCRL

~ Printer

Mame: | '| ’ Properties... ]

Status: Ready
Type: Microzoft Shared Fax Driver
Where:  SHRFAx:

Cammert: [ Prirtt to file
~ Frint range Copies
© Al Number of copies: 1 :

Selection _1}ﬂ_2}ﬂ_3}3 Collate

Cancel

Figure 13-92 Parameter Printing

& Caution

Install the printer beforehand.

Install the printer beforehand. For details on how to install printers, refer to the operation manuals
for your printer and computer.
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It is possible to print only the parameter changed from initial value. This function has the limitation in this
software version and the software version of the connected controller. Please refer to the table as follows.

Table 13-17 Versions capable of printing a list of parameters changed from default values
Robot controller
CR800-D/R/Q | CR750-D/CRnD-700 | CR750-Q/CRnQ-700 CRn-500

Software version of

robot controller All versions Ver.P6 or later Ver.N6 or later not use

Display "Changes" in the parameter list, and click the [Home] tab -> [Print] group -> [Print] button on the ribbon.
The printing screen is displayed. Click [OK] button after confirming the printer to begin printing.

You can preview how a printed page will look by clicking the [Home] tab -> [Print] group -> [Print preview] button
on the ribbon.

A |'l'; Emn. RT ToolBox3 - Parameter List 1:RC1 (Online)

FIEEEIE

Warkspace Online 3D view Parameter View Help

i Recent workspace
s Offline Onling Simulatar Page Print  Print  Print Bocument
- 1 Factory Linesl Setup | Preview Setup Out
m pe 2 Factory Line#1 Mode Print Document
= 0O X
Close
| . Parameter List
VFRR
x Delete Read
| Attribute =
Ir for additional axis Common
& (Use propriety, Init. state(RUN), Init. state(10G)) Robot i’
. _ i :Process, 2:Data link] Comman
Optian R 1:CR+LF] Common
— = : : prrection value of force control [mm,deg] Robot
@ Print y | L2 Print preview | in #1 Robat
|5 Print  Ctri<P ffness contral #1 Robot
P ';; Exit & Print Setup g],figure(X, Y, Z)Imm],center of gravity(X, Y, Z)[mm] Robot
s Function Enable(1)/Disable(0) (bit0:Enhanced/bit1:5Q ... Common
spanese,ENG:English) Comman
" g Doard MEIN Pulse data rof nstal Robot e
[+ (4 MELFA-Works 1 ] »
[» Yy Backup

Figure 13-93 Printing the parameter changed from initial value
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14. Status Monitoring

You can set various information in the currently connected robot controllers to be constantly displayed.
The monitor functions are roughly divided into the following three.

................... The robot's servo system information is monitored.

1. Robot movement monitor.......... Iltems related to robot movement are monitored.
2. Operation monitor
3. Servo monitor

Items related to the robot's operation are monitored.

Table 14-1 Summary of Each Monitor

Monitor name Description
Slot run state The operation state of each slot can be confirmed.
- Program monitor The program execution line set for each slot, the contents of the
S variable used in the program, and the robot current position, etc., can
39 be confirmed.
S 3 It can also monitor general-purpose signals and registers.
1 % Movement State The current position information and hand open/close state of each
-3 connected mechanism can be confirmed.
€ | Error The currently occurring error can be confirmed.
- The history of the errors that have occurred can be confirmed.
3D Monitor You can display the robot and its movements in 3D for confirmation.
General signals You can check the status of signals input to the robot controller from
outside equipment and signals output from the robot controller to
outside equipment.
Pseudo-input and forced output of signals are also possible.
Named signal The status can be checked by naming the status of a dedicated 1/0
%’- signal that has been set in the robot controller, as well as each bit or
3 within the range of 32 bits of the general-purpose signal.
3 The signals are set via parameter setting (maintenance tool).
S Stop signal The stop signal input into the robot controller can be confirmed.
g | Registers (CC-Link) | You can monitor the input registers and output registers for the
- CC-Link functions.
Pseudo-input and forced output of registers are also possible.
IO unit monitor You can monitor XY devices of the sequencer O unit.
DSI CNUSER2 | You can monitor input signals related to safety monitoring function.
input signal
3 .Q Operating time The robot operation time (power ON, etc.) can be confirmed.
o @
= 9 | Production The operating time of the program in the robot controller and the No.
g 2 | information of program cycles can be confirmed.
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14.1. Ribbon command for monitor screen

The [Monitor] tab is displayed on the ribbon when a monitor screen is active. Start and stop of monitoring can be
changed by commands on the [Monitor] tab. When a screen is started up, monitoring is already started.

Warkspace Home Online 30 view Monitor

®® ®®

Start  Stop Stat  Stop
All All

Start/5top Start/Stop All
Figure 14-1 Ribbon Monitor Tab

Table 14-2 Command on the Monitor tab

Command name Description
Start Start monitoring the active monitor screen.
Stop Stop monitoring the active monitor screen.
Start Monitoring of all displayed monitor screens will start.
All
Stop Monitoring of all displayed monitor screens will stop.
All

14.2. Robot Movement Monitoring

14.2.1. Slot operation status

The state of the slots in the robot controller can be monitored.

From the project tree, double click the target project [Online] -> [Monitor] -> [Movement Monitor] -> [Slot Status].
It is possible to stop All slots for which the start condition is "ALWAYS" by clicking [Stop All Program] button.

It is necessary to stop all slots to edit the program for which the start condition is "ALWAYS".

¥ I Slot Run State 1:RC1 - o x

No. | Status | Program | Robot | Conditions | Mode | Priarity |
1 Program selection possible 1 START REP 1
2 Program selection possible START REP 1
3 Program selection possible START REP 1
4 Program selection possible START REP 1
5 Program selection possible START REP 1
6 Program selection possible START REP 1
7 Program selection possible START REP 1
8 Program selection possible START REP 1

Figure 14-2 Slot Run Status

The No. of displayed slots is determined by the parameters.

14-273 14-273



14.2.2. Program monitoring

Variables, general-purpose signals, and register information on the running program can be monitored.
From the project tree, click the target project [Online] -> [Monitor] -> [Movement Monitor] -> [Program Monitor],
then double click the "Task slot" to monitor.

[ (2) Display Format ] [ (3) Signal ] (4) Register

[ (1) Program information % Program 1:RC1 Task Slott

Preazy Selection Possible  Program: (VARIABLE ~ Display Format : [/signal [ Register
1Dim MINT%%(2) L — (12) Setting
I Meritor 2 MINT%(1) = 1 L
- 3 MINTS4(2) = -1 nput  |F|E|D|C|B|A]a[& |7 [6]5[4 (3210 Hex
Robot Movement 4 Dim MLONGE(2)
1‘__3 Slat Bun State 5 MLONG&(1) =1 15- 0 |0jo|0|o|o|0 gfofo|0|0|0O)|0|0)0)|0000
épmgram BMLDNG&(E}Fil 31-16 |ofojolololofolololola ololo)o|oooo
7 Dim MFLOAT(4
i 8 MFLOAT(1) = 1.0 47- 2 0] (13) Signal monitor JEN
S g 9 MFLOAT(2) = 1.23 6-48 Jojob = =~ Jolooo
5 Taskslot2 10 MFLOAT(3) = 1.0 -
2 Task slat3 11 MFLOAT(2) = -1.23 ouput [FIE[D[c[B[A[o[8|7]6]5]4[3]2 EG Hex
3 12 Dim MDOUBLE#(4) 15- 0 |o|ofo|ofaofo|ofalo]ojofofa]|o 0| ooz
Ig Task siot4 13 MDOUBLEZ(1) = 1.0
2 Taskslots 14 MDOUBLE=(2) = 1.23 31- 16 |ofofofofofafofafofo]a]ola]o|a]o]oo00
73 Task slots 15 MDOUBLEZ(3) = -1.0 47-32 |o|ofofofololo]|o|ofolololo]o|o]o]ooon
3 Task slot7 i i s & 48 [o]o]a]o]a]ofo[o[o[0[00]0]{ (14) Settin
I:‘T I 'L ( ) ettl g
5 Task slot3 : —
3 H _\lBJB.bE: egister:
3 Editslot Input g Output
Variable Name Type Value
Na, Hex| “/| | No. Heit ||~
[ (5) Variable monitor ] 6000 0000 =| | 6000 ooon =
[ (15) Register Monitor
ooUS ouon CUTS guoT
6004 0000 6004 0000
(6) Add .& Add Selact Delata gjnfe Load Save 6005 0000 | | 6005 0000 o

~
[(7) Select ][ (8) Delete ][ (9) Change ][ (10) Load ][ (11) Save ]

Figure 14-3 Program monitor(Signal monitor, register monitor display)

* & Program 1:RC1 Task Slot1

Status: |Program Selection Possble ~ Program:  |[VARIABLE Display Format : | Hax - [signal [

1 Dim MINT%(2)

2 MINT%(1) = 1

3 MINT%(2) = -1

4 Dim MLONGE&(2)

5 MLONG&(1) = 1

6 MLONG&(2) = -1

7 Dim MFLOAT(4)

8 MFLOAT(1) = 1.0

0 MFLOAT(2) = 1.23

10 MFLOAT(3) = -1.0

11 MFLOAT(4) = -1.23
12 Dim MDOUBLEZ(4)

13 MDOUBLE#(1) = 1.0
14 MDOUBLE#(2) = 1.23
15 MDOUBLE#(3) = -1.0
16 MDOUBLE#(4) = -1.23

Variable:

Variable Mame Type Value

[ Add H Select ” Delete ] Change Load

Figure 14-4 Program monitor (Signal monitor, register monitor not display)

(1) Program information
You can check the currently selected program, the operating status of the program, and the program name.
The program will highlight the currently executed line.

(2) Display format
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The value displayed in variable monitor, signal monitor, and register monitor can be switched.

Table 14-3 Change display of variable monitor, signal monitor, register monitor

The displayed variable can be switched between hexadecimal / unsigned
decimal / signed decimal.

It is possible to switch between hexadecimal / signed decimal if 0 under the
decimal point.

However, the value can only be displayed within a range of -9999999 -

Integer

Variable | Real

monitor 9999999.This will be displayed as a floating point if this range is exceeded.
String Can not switch display,
Position Switching display is not performed for both orthogonal / joint / work
Data coordinate

. The displayed variable can be switched between hexadecimal / unsigned
Signal . : X
decimal / signed decimal.
Register The displayed variable can be switched between hexadecimal / unsigned

decimal / signed decimal.
As for the value displayed by the hexadecimal number, “&H” is added to the head of the value.

(3) Signal check box
Display / non-display of signal monitor by ON / OFF of check box.

(4) Register check box
Display / non-display of Register monitor by ON / OFF of check box.
Register check box is not displayed if option card is not installed.

(5) Variable monitor:
You can check the names of variables being used in the selected program. You can select the variables to
monitor with the buttons displayed at the bottom of the screen.

(6) Adding variables
This adds more variables to monitor.

Add Display Variables -
Variable Name: | m_cavsts -] A dll'OdeWﬂ list
M_Cavsts i is displayed.
M_ClientC N\
~Variable Type -M_ClientR
©) Numerical \; ﬂzgngns; \
) Character 5!y "colsts :
R Move to the variable
I S
Yoo gy name that matches the
: o s input character
M_DOut
M_DOut32
M FHBusv =

Figure 14-5 Add Variables
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Input the variable name or select it from the dropdown menu, set the variable type, then click the [OK] button.

The variables being used in the program are displayed in a dropdown list. If you enter a variable name midway,
it automatically moves to the variable name that matches the input character. When you select variables from
the dropdown list, the variable type is automatically selected.

(7) Selecting variables

You can batch select variables to monitor from the variable list used in the program.

Select Display Variables 23

~Variables Not Displayed

Variable name | Variable type | 3
Mo1 Mumerical value

MA Mumerical value

pa(l) Position

pal(2) Position

pa(3) Position 3
pa(4) Position

pals) Position

pal6) Paosition

pa(7) Position

pal(8) Position

pa(9) Position

pa(10) Position

11 Jaint b

Update

~ Displayed Variables

Variable name | Variable type |
10 Joint

Selact Al

o ] [ ]

Figure 14-6 Variable Selection

The "Variables not displayed" are displayed in the list on the left side and the "Displayed variables" are
displayed in the list on the right side. From the "Variables not displayed" list, select the variables to monitor,
then click the [Add->] button. The selected variables are added to the "Displayed variables" list. If you select
variables from the "Displayed variables to " list, then click the [<-Delete] button, the selected variables are
deleted from the "Displayed variables" list and added to the "Variables not displayed" list.
When you click the [OK] button, the variables registered in the "Displayed variables" list are displayed on the
variables monitor and you can reference their values.

(8) Deleting variables

This deletes variables registered on the variables monitor from the monitor list. This operation does not delete

the variables themselves from the program.
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(9) Changing variables
You can change the values of variables registered on the variables monitor.
On the variables monitor, select the variables to change the values, then click the [Change] button.

Edit Position Data 23

MName: |Ppa(l)

Type
XYZ
Jaint
Work Coordinate

400.120
0.000

Robot:
|L:RV-7FRD -

l Get Current Pos. ]

180.000

-0.070

X
Y.
Z: 644.620
A
B:
C

10.000

L1: 0.000
L2: 0.000

Dsply Format:
Dispiay Signed dec . LEF

Variahle Mame: MDOUBLE#(1) FLG2: 0

S EEEEEEE

Change Value of Variable

Edit FLG1

] ()

I[I

Edit FLG2

Value of Variable: | 5

Cancel

o [Coma |

Figure 14-7 Changing Variable Values

After confirming the variable name, input the value of the variable, and then click the [OK] button.

~ /\ Caution .

Be careful when changing the value of a variable.

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

J

(" & Caution )

Depending on the type of variable, the Format drop-down menu
will not be displayed.
You can change the display format only when the type of the variable is "integer type" and the

value after the decimal point is "real type".
However, "real type" can not be changed to "unsigned decimal".

\. J

(10) Load
You can load variables to be monitored on the variables monitor from a file.
When you click the [Load] button, you can load variable names and variable types and add them as variables
to be monitored.

(11) Save
You can save a list of the variables being monitored on the variables monitor to a file.
When you click the [Save] button, you can save the names, types, and values of the variables currently being
monitored into a file. This file is saved in text format.
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(12) Signal setting
The start number of input signal and output signal can be set within the range of 0 to 32708.

(13) Signal monitor

You can check the signal input from the external device to the robot controller or the state of the signal output
to the external device.

Pseudo input and forced output of bits can be performed by double clicking on the signal list.

Input  |F|E|D|C|B|A[o |87 [6]5]4 3 [2]1]0] Hex
15 0 |o|o|ofolofofofolo|olololalo]o]|o]oo00
31- 16 |oo{o|ofofWoloo]o]o]o]a]o]a]o]os00
47-32 [o|ofofolofofe|o]ofo]ololo]a|o]o]o000
63- 48 |oolofolofo{oT™]olalola]0
Double click
Output [F|E|D|C|B|A]9 |87 [6]5 |43 .
15- 0 |o|o|olololalolo|olo|alo]ololalo]cmm]l
31- 16 |o|o|o|o|olo|ofo|ololo|alofo|o]a|c 8]
4?—BEDDDDDDDHDDDDDDDDF_
63- 48 |o|ofo|olalolo]o|olo]a
MELFA RT ToolBox3
i :;i you sure you want to change the INPUT Signal at signal#
Figure 14-8 Double click pseudo input
Signal:
Input  |F|E|D|C|B|A[o |87 [6]5]4 3 [2]1]0] Hex
15 0 |o|o|ofolofofofolo|olololalo]o]|o]oo00
31- 16 |0 o|o|ofofWofolo]o]o]o]a]o]a]o]os00
47-32 |o|o|o|ololo|alolo|o]a]olo|o]a]|0o]oon0
63-48 |o|ofoo|ololofolalolo]a]a -
Output |[F|E|D]|C|B|A]9[8|7/6]5 |43 Doubleclhck
15- 0 |o|o|olololalololololalolololalo]cmm]l
31- 16 |o|o|o|ofolafo|e]ofo]olalofo|alo| B8]
4?—BEDDDDDDDHDDDDDDDDF_
63- 48 |o|ofo|olololofalololo]alolo]a]a]y

MELFA RT ToolBox3

! Are you sure you want to change the OUTPUT Signal at signal#
L 407

vz

Figure 14-9 Double click forced output

(14) Register setting
The start register of input register and output register can be set within the range of 6000 to 6496.

(15) Register monitor

You can check the the register value input from the external device to the robot controller or the state of the
register value output to the external device.

At the end of the screen, the set display format, variables, signal number, register number are automatically
saved and reflected at the next display.

The setting contents are saved for each task slot.
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14.2.3. Movement status
You can check the current position, destination position, hand open/close status, etc., of the robot.

From the project tree, double click the target project [Online] -> [Monitor] -> [Movement Monitor] -> [Movement
Status].

E Movement State 1:RC1 RV-7FR-D #1

~XYZ [deg,mm] ~Joint [deq,mm] ~Hand State
Current Destination Current Destination
X 369.980 0.000 a1 0.000 0.000 Handl:  OPEN
i -0.000 0.000 J2: -0.010 0.000 Hand2: OPEN
zZ 705.130 0.000 13 89.900 0.000 Hand3: QOPEN
A -180.000 0.000 J4: -0.000 0.000 Hand4: QPEN
B 0.020 0.000 15: 90.000 0.000 Hand5: —
B -180.000 0.000 J6: -0.000 0.000 Hande: —
L1: 0.000 0.000 J7: 0.000 0.000 Hand7: —
L2: 0.000 0.000 Ja: 0.000 0.000 Hands: —
FL1: 7 RAN 0 | LBF
J1-34 1518 11-}4 1518 [mm/sec]
i] 0 0 ] Machine Lock : OFF TCP Speed : 0.000
0 0 0 i}
FL2:
0 0 0 ] Servo ON/OFF : ON
0 0 0 i}

Figure 14-10 Movement Status
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14.2.4. Event Hisyory

You can check the history information of the operation event of the robot controller. This function can only be

used with a CRnD-800 series robot controller.
From the project tree, double click the target project [Online] -> [Monitor] -> [Movement Monitor]

-> [Event History].

Right-click [All] of the ROBOT controller backup data of the CR800 series, select and click [Event History] in the
Context menu to display the event history of the backup data.

14.2.4.1.Event Monitoring

It monitors events generated by the robot controller. The latest occurrence event is displayed in the first line.
Up to 10,000 events will be registered. If it exceeds 10,000, it will be deleted from the old event.

IE event History 1:RC1

To use the following functions, please stop monitoring.
Target Display
Jump to the Date and Time [rems:
Date: 2017/03/22 Time: 8:44:29 :] [ so
Date Event | Mote | Device | =
17-03-22 08:53:04 Operation disable PC[LAN) S
1740322 08:53:04 Stop PC(LAN)
17-03-22 08:53:04 10G Qoooog0o PC{LAN)
17-03-22 08:53:04 Operation enable PCLAN)
17-03-22 08:53:04 Stop PC{LAN)
17-03-22 08:53:02 Operation disable PCLAN)
17-03-22 08:53:02 Stop PC{LAN)
17-03-22 08:53:02 106G 00000800 PC(LAN) -
[ | [ save |
Figure 14-11 Event History(Monitoring)
For each event the following information is displayed.
Item Explanation
Date The date and time when the event occurred is displayed.
Event The contents of the event that occurred is displayed.
Note In the case of a specific event, additional information is displayed.
(Selected program name, software connected on line, etc.)
Device The device that issued the operation request to the robot controller is

displayed.
Details will be described later.

The types of devices displayed are as follows.

Device Explanation
10() It means that it is an event by signal input of a sequencer or the like.
The input signal number is displayed in ().
TB(422) It means that it is an event by RS-422 communication of TB.
PC(LAN) | It means that it is an event by support software such as RT ToolBox of
PC(USB) | personal computer. The communication route is displayed in ().
none It means that you manipulated the robot controller directly. (Power ON / OFF

etc.)

By clicking the [Save] button, you can save the list of event information displayed in the list in text file format (.
Txt).
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14.2.4.2.Checking hisyory

By changing this screen to the "Monitor Stopped" state, it is possible to narrow down events and search for
events that occurred near the specified date and time. To make the monitor stop state, click the [Monitor] group ->

[Stop] button on the ribbon.

IE stopping... Event History 1:RC1

To use the following functions, please stop monitoring.
Target Display
Device: | - | Refine
Jump to the Date and Time Trems:
Date: 2017/03/22 B~ Tirne: | B8:53:04 : ’ Jump ] ]
Date | Event | Mote | Device | =
17-03-22 08:53:04 Operation disable PC(LAN) =
17-03-22 08:53:04  Stop PC(LAN)
17-03-22 08:53:04  10G 00000800 PC(LAN)
17-03-22 08:53:04 Operation enable PC(LAN)
17-03-22 08:53:04  Stop PC(LAN)
17-03-22 08:53:02 Operation disable PC{LAN)
17-03-22 08:53:02  Stop PC(LAN)
17-03-22 08:53:02  10G 00000800 PC{LAN) -
l Refrash l ’ Save ]

Figure 14-12 Event History(Monitor stopped)

The functions that can be used while monitoring is stopped are as follows.

(1) Refine
You can narrow down and display events with the specified device name.
Select the device you want to narrow down from the [Device name] dropdown and click the [Refine] button.
To display all events, select the blank at the top of the dropdown and click the [Refine] button.

(2) Jump to specified date and time
You can search for events that occurred in the vicinity of the specified date and time and jump to the

corresponding line in the list.
Specify the date and time you want to search and click the [Jump] button.

Clicking the icon is convenient because you can select a date from the calendar.

(3) Refresh event history
If you want to get the latest event history while monitoring is stopped, click the [Refresh] button.
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14.2.5. Errors

The errors currently occurring in the robot controller are displayed.

14.2.5.1.Referencing the current error

From the project tree, double click the target project [Online] -> [Monitor] -> [Movement Monitor] -> [Error].

Error 1:RC1

Mo. | Error message | Date Time Level Program | Line | R

2802 Ilegal position data (dstn) 17-04-10 09:43:06 Low V7D 15

4 ] >
Details l History ] l Record

Figure 14-13 Error Screen

[Details] You can check details (cause and recovery method) on errors.

[History] You can reference the history of errors that have occurred.

[Record] You can reference the records of the errors that have occurred. This function is available in all
versions of CR800 controllers and in CR75n/CR700 controller software version R1j/S1j or
later.

14.2.5.2.Details

You can check details (cause and recovery method) on errors that have occurred. On the error screen, select an

error, then either click the "Details" button or double-click the error.

Error 1:RC1

Mo. | Error message | Date | Time | Level

| Program

| Lne | R

i 2802 Ilegal position data (dstn) ]—7-04—10

09:43:06 Low V7D

15

Error Detail

Click or double click the [Details] button.

Error #: | 280200100 ||IIIegaIp05'rtion data (0¢kn) |

Cause: | Ilegal position data (dstn)

Recovery: | Change the position data

Histary

l l Record

Figure 14-14 Error Details Screen
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14.2.5.3.History information

The history of errors that have occurred in the past can be referred to.
You can check the error history in the robot controller for each error level (high level, low level, caution). You can
also save the error history to a file.

Click the [History] button. Select the level to reference and click the [OK] button.
Error Level 23

Select a source or an error level,

Read from File

() History File

o ]

Figure 14-15 History Information Error Level Setting

~Error Level Tabulation Information
(1) Error level i Start Date: |17-02-22
(display switching) (" High Level Error Start Time: [14:46:18
() Low Level Error
() Caution
Count of Registered Items: 44
No. | Error message | Date Level Program | Line | Robot# | Detail -
3280 Cannot exec without GETM (... 17-04-04 13:52:14 Low 1 1 0 328012000
2040 Work coordinate define failed 17-03-28 16:23:52 Caution 0 0 204001000
7300 Loading the parameter file. 17-03-17 08:59:46 High 0 0 730000000
1600 System error (Mo robot set) 17-03-17 08:48:42 High 0 0 160000000
7300 Loading the parameter file. 17-03-17 08:48:02 High 0 0 730000000
240 Setting mismatch of safety func  17-02-24 09:24:30 Caution 0 0 24000000 =
6800 Cancel pseudo-input mode, P... 17-02-24 09:15:26 Low 0 0 680000000 |+
4 [ »
Details Save

[(2) Detalils ][(3) Save] [(4) Refresh ]

Figure 14-16 Error History
This display is not constantly displayed. To refresh the information, click the [Refresh] button.

(1) Error level (display switching)
You can redisplay the displayed error history for each error level.

(2) Details
After selecting a displayed error, you can check the cause and recovery method for the error by clicking this
button.
You can also check details by double clicking a displayed error.

(3) Save
This saves the displayed error history information to a file. For the saved error history information, select
"Read from file" in "Figure 14-15 History Information Error Level Setting". Refer to "Figure 14-17 Error
History Information Read from File" on the screen, after you have selected “From history file”.
The file is saved in text format. You can also print it with Notepad or other general text editors.
The file name of the error history file is set by, "Controller serial number “_"Present data “_"Present time".

Example of file name: AR0703001_20100924_092623.txt
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(4) Refresh

To refresh the error histor

" High Level Error

Tabulation Information
Start Date: 117-02-22

, click the [Refresh] button.

Laog File Information

Type: RV-7FR-D

Start Time: |14:46:18 Version:  ver.X0T
) Low Level Error Logged Date: [2017-4-10 Ser@l¥:  |AR0703001
() Caution Logged Time: 9:57:30 _ -
' ‘Count of Registered Items: | 44

No. | Error message | Date Level | Program | Line | Robot# | Defail =
3280 Cannot exec without GETM (... 17-04-04 13:52:14 Lowr E 1 0 328012000
2040 Work coordinate define faled 17-03-28 16:23:52 Caution ] 0 204001000
7300 Loading the parameter file. 17-03-17 08:5%:46 High 0 0 730000000
1600 System error (No robot set) 17-03-17 08:48:42 High i] 0 160000000
7300 Loading the parameter file, 17-03-17 08:48:02 High 0 0 730000000

240 Saetting mismatch of safety func  17-02-24 09:24:30 Caution i] 0 24000000 =
6800 Cancel pseudo-input mode, P... 17-02-24 09:15:26 Low 0 0 680000000
Pl 1 L4
Detais ’ Save ] [ Refresh ] IC:¥RT ToolBox3¥Factory Line...$AR0703001_20170410_095730.txt

Figure 14-17 Error History Information Read from File
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14.2.5.4.Record information

The record of errors that have occurred in the past can be referred to.
You can check the error record in the robot controller for each error level (high level, low level, caution). You can
also save the error record to a file.

~ /N Caution |

Timing from which error information is registered in the error
record

When you reset an error, the error information is registered in the robot controller's error record file.
Note that an occurring error is not registered in error record when the power supply is turned off
without doing error reset.

. J

Controller software versions that allow use of the error record function are as follows.

Controller S/W Ver. of the controller
CR800-D/CR800-R/CR800-Q All versions
CR750-D/CRnD-700 Ver.S1j or later
CR750-Q/CRnQ-700 Ver.R1j or later

Click the [Record] button. Select the level to reference and click the |OK| button.

Select a source or an error level.

Read from RC Read from File
() Select Al

() High Level Error ) Record fie
) Low Level Error

() Caution

Cancel

Figure 14-18 Record Information Error Level Setting

X d
(1 ) Error level Tabulation Information
H . . Start Date: 17-02-22
(display switching) j
() High Level Error Start Time: 14:46:18
(Z) Low Level Error
() Caution
Count of Registered Items: 15
No. | Error message | Level Detail Frequency | Last date | 3
240 Setting mismatch of safety func  Caution 24000000 3 17-02-24 09:24:30
1600 Systern error (No robot set) High 160000000 1 17-03-17 08:48:42 S
2000 The servo is OFF Low 200000000 3 17-04-04 16:26:04
2040 Work coordinate define falled Caution 204001000 1 17-03-28 16:23:52
2131 11 Speed is excessive (comma... High 213102000 3 17-04-04 16:50:52
2132 12 Speed is excessive (comma... High 213202000 3 17-04-04 16:50:52
2133 13 Speed is excessive (comma... High 213302000 3 17-04-04 18:50:52
2135 15 Speed is excessive (comma...  High 213502000 3 17-04-04 16:50:52 -
Details Save Refrash
/ AN

[ (@) Details ] [ (3) Save | [ (4) Refresh |

Figure 14-19 Error record

This display is not constantly displayed. To refresh the information, click the [Refresh] button.
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(1) Error level (display switching)

You can redisplay the displayed error record for each error level.

(2) Detalils

After selecting a displayed error, you can check the details of the occurred history of the selected error can
be confirmed by clicking this button.
You can also check details by double clicking a displayed error.

However, detailed information cannot be confirmed when readini from the error record file.

Error #: | 260200100 | | DSTN pos. exceeds the lmit |
Date | Program | Line | Robaot# |
17-04-04 16:46:34  sysalgn 1200 1
17-04-04 15:11:52 1 8 1
17-04-04 15:10:08 1 8 1

Figure 14-20 Details of occurred error history

(3) Save

This saves the displayed error record information to a file. For the saved error record information, select
"Read from file" in "Figure 14-15 History Information Error Level Setting". Refer to "Figure 14-21 Error
Record Information Read from File" on the screen, after you have selected “From record file”.

The file is saved in text format. You can also print it with Notepad or other general text editors.

The file name of the error record file is set by, "Controller's serial number “_"Present data “_"Present time
“ “Character string that shows error record, "REC".”.

Example of file name: AR0703001_20100924_092623REC.txt

(4) Refresh

To refresh the error record, click the [Refresh] button.

[ Error record x

~Error Level Tabulation Information Log File Information

© i Start Date: |17-02-22 Type: |RV-7FR-D

_'High Level Error Start Time: 114:46:18 Version:  Ver.X0T

() Lowr Level Error Logged Date: |2017-4-10 Serial#: |AR0703001

() Caution Logged Time: |10:5:1

Count of Reqistered Items: 15

Mo. | Errar message | Level | Detail | Frequency | Last date | =

240 Setting mismatch of safety func  Caution 24000000 3 17-02-24 09:24:30

1600 System error (No robot set) High 160000000 1 17-03-17 08:48:42 =

2000 The servo is OFF Lowr 200000000 3 17-04-04 16:26:04

2040 Work coordinate define failled Caution 204001000 1 17-03-28 16:23:52

2131 J1 Speed is excessive (comma... High 213102000 3 17-04-04 16:50:52

2132 12 Speed is excessive (comma...  High 213202000 3 17-04-04 16:50:52

2133 13 Speed is excessive (comma... High 213302000 3 17-04-04 16:50:52

2135 15 Speed is excessive (comma...  High 213502000 3 17-04-04 16:50:52 -
[ l ’ Save ] ’ Refresh ] |C:¥RT ToolBox3¥%Factory .. #ARD703001_20170410_100501REC.bxt

Figure 14-21 Error Record Information Read from File
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14.3. Signal Monitoring

14.3.1. General signals

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

From the project tree, double-click the target project [Online] -> [Monitor] -> [Signal Monitor] -> [General Signals].
The upper level displays the statuses of the input signals and the lower level displays the statuses of the output
signals.

On the right end of each respective field, you will see the signal value in the notation selected in [Display format].
You can select display format from among hex, unsigned decimal, and signed decimal.

A continuous range for the display signals can be set freely in [Monitor Settings].

Pseudo-input and forced output of registers are also possible.

® General Purpose Signal 1:RC1

Display Format :  |Hex -

Input Signal:

Signal# FIE|D|C|B|A|9|8|7|6|5|4[3[2]|1|0]| Hex
15- 0 g(ofojo|of{o0jo|o|O0jO|Of(0O|0O|0O|0|0)| ODOO
31- 16 g(ofojo|ofojoJofO0jO|jOf(0O|0O]|0O|0|0]| 0000

- Monitor
Qutput Signal: Setting

Signal# FIEID[C|B|A[O[8|7|6|5[4]3]2]1|0]| Hex
15- 0 Ojofojojojfojojojojojfojojo 0 | 0006
31- 16 (0j0 |0 jO0fO0jOjO0jOofOj|Oj0O|O|O[0|0]|0fO0000

Forced
Output

Figure 14-22 General Signals

14.3.1.1.Monitor settings

For the displayed signals, the continuous range can be set freely.
Set the lead numbers for the input signal number and output signal numbers to display, set their respective
display ranges on the line, and then click the [OK] button.

® General Purpose Signal 1:RC1 = O x

Display Format :  |Hex -

. . Input Signal:
5 4
Maonitor Setting Signal® Hex l Pseudo

13- 0 0ooo Input

Input signal# : I:I 31- 16 0000

47- 32 oooo

; 63- 48 0000

i "Monitor
) Qutput Signal: i Setting
Lines : Signalz E[D[C|BJAJO[B8[7[6]5]4]3 Hex

15- 0 oo0e

31- 16 0000
Cancel

o|o|o|a|m

o|o|o|a|m

o|lolo|o|@

o|lololo|n

o|a|lo|o|@

o|o|o|o|=

[=20=1[=1=1"]

[=2F=1[=1=1|--]

o|olo|o|~

[=2R=11=1=1|-

[=2F=1[=1K=1|%]

o|lolo|o|s

o|lolo|o|w

[=20=1[=1=1[]

o|olo|al=

o|a|o|ela

_n
=]
—

=}
=}
=}
=}
=)
=}
=}
=)
o
=}
=)
o
o

olo|a

=Y
=Y
=1
=)
=)
=1
=)
=)
=
=)
=)
=
=)
=)
=

Forced
Qutput

Figure 14-23 General Signal Monitor Settings
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14.3.1.2.Pseudo-input
Pseudo-input means signals are input to the robot controller from the computer, not from external

equipment.
Click the [Pseudo-Input] button. A screen for inputting pseudo signals is displayed.

~ /N Caution \
While the robot controller is in pseudo-input mode, signal input from

external devices is not accepted.

To use pseudo-input, put the robot controller into pseudo-input mode. While the robot controller
is in pseudo-input mode, the robot controller does not accept signal inputs from external devices.
Click the [Pseudo-Input] button. The following confirmation message is displayed before the

robot controller goes into pseudo-iniut mode.

Set Pseudo-Input mode.

DUMMY

”a’/ To cancel Pseudo-Input mode,
the Robot Controller power must be reset.

=

FEEEE Are you sure you want to set Pseudo-Input moda?

To release a robot controller from pseudo-input mode, switch the
power for the robot controller Off, then On again.

General-purpose INFUT signal << Pseudo-INPUT >>

15 0
[ 55- 0 lfofofofofolofol-fefofofofofefofo | = |[ 0000 | hex

o
axen>0 0000000 OO0OOO0O
check box. 31 16 Set
31- 16 pfofofofofofofo -fofofofofolofofo | = 0000 | H
aken>00000000 OOOOOOOO =

Bit Port
. Pseudo-INPUT Pseudo-INPUT

Figure 14-24 Pseudo-Input

@ First, read the signals you want to pseudo input.
You can set 32 signals at the same time. Input the head number for the signals you want to read, and then

click the [Set] button.

@ The input statuses of the 32 signals starting from the specified head signal number are displayed. Set the
pseudo-input status, and then click the [Bit Pseudo-INPUT] button.(*1)

@ You can specify the values of signals and make pseudo input for the 32 signals starting from the head signal

number.
Input the values of the signals, and then click the [Port Pseudo-INPUT] button.

You can enter the signal values in the notation selected in the display format of the General signal monitor.
The selected display format is displayed to the right of the signal value input field.
Hex: Hex Unsigned decimal: UDec Signed decimal: SDec
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(*1) The [Bit Pseudo-INPUT] can also be set from the double click of the signal ist.

¥ General Purpose Signal 1:RC1

Display Format :  |Hex M
Input Signal:
Signal# F|E|(D|C|B|A|D | 8|7 |6 |5 |43 2|10 Hex
15- 0 o]0 g|ofo|o|j0o0|0o]oO ] g|ofo|(0o]|0f|aO0 0ooo
31-16 oo oo o Moo o]ofo]o|o]o]o][o] o400
47- 32 o]0 g|ofo|a0 \Ck |0 ] o lofolololao 0ooo
63- 48 0|0 0|0 |0 |00 N0 DOUble CliCk 0ooo0
‘ Manitor
Output Signal: I setting
Signal# FI|E|D|C|B|A]|®
15- 0 0|0 gl|o|joj0ofa0
31-16 |0 |0 |0 |00 |0Of@O e ——
47-32 |ololololololo MELFA RT ToolBox3
63- 48 0|0 O|o|jojofao
JL Are you sure you want to change the INPUT Signal at signal#
£8% Dg?

Figure 14-25 Pseudo input by mouse double click

14.3.1.3.Forced output

You can force signals to external equipment from the robot controllers.
Click the [Forced Output] button. The screen for forcibly outputting signals is displayed.

General-purpose OUTPUT signal << Forced OUTPUT >>

Head Signal #: 0 Set Close

15 ]
" 15- 0 ofolofolofofofo -fofofofofofofofo | = [ 0000 | hex
lick on -
T
| 31-16  jofofofololofoo -lofofofofolololn | = 0000 | H
agan>00000000 00000000 =
check box.

Figure 14-26 Forced Signal Output

@ First, read the signals you want to forcibly output.
You can output 32 signals at the same time. Input the head number for the signals you want to read, and then
click the [Set] button.

@ The output statuses of the 32 signals starting from the specified head signal number are displayed. Set the
output status, and then click the [Bit Forced OUTPUT] button.(*1)

® You can specify the signal values and force output for the 32 signals starting from the head signal number.
Input the signal values, then click [Port Forced OUTPUT] button.

You can enter the signal values in the notation selected in the display format of the General signal monitor.
The selected display format is displayed to the right of the signal value input field.
Hex: Hex Unsigned decimal: UDec Signed decimal: SDec

(*1) The [Bit Forced-OUTPUT] can also be set from the double click of the signal ist.
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® General Purpose Signal 1:RC1

Double click Bt :

-+
I
m
S
4

—

Input Signal:
Signal#
15- 0
31- 16
47- 32
63- 48

]

o|o|(o|o|a

o|lo|laolao|™
o|lo|la|a(m
o|lolo|o|@
o|lolo|o|a
o|lolo|o|m
DDED}
o|lo|lo|o|w
o|lo|lo|o|m
=IE=1E=2 k=1

MELFA RT ToolBox3

Are you sure you want to change the OUTPUT Signal at signal#
Output Signal: _-LA 402
Signal#
15- 0
31- 16
47- 32
63- 48

Forced
Output

o o | o e ———

o|o|o|(o|m

o|o|o (o |m

o|lo|o(o|8

o|lo|o|(o|6

o|o|o|(o|m

olo|lo|o|®=

olo|lo|o|wv

EHDD:Q

(= L = e

T [0 [0 [0 [ 00 0000 |

Figure 14-27 Forced output by mouse double click

~ & Caution N

Forced signal output

- Signal numbers assigned (used) as dedicated output signals cannot be forcibly output.

- Forced output is possible if the robot controller mode is either [AUTOMATIC] or [MANUAL] (for a
CRn-500 series robot controller, [TEACH], [AUTO (OP)], OR [AUTO (EXT.)]), but if even one
program is running, forced output is not possible. (Except ALWAYS programs)

\, S
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14.3.2. Named signals

You can give names to general input/output signals and check their statuses.

With "Named signals”, you can check the status of dedicated input/output signals and named general
input/output signals. When starting up, you can load a definition file for named signals in the robot controller.
From the project tree, double click the target project [Online] -> [Monitor] -> [Signal Monitor] -> [Named Signals].

® named Signal 1:RC1

INPUT Signal Mo, State View Type
All slot Start 3 0 Bin Specil
All slot Stop (no change) 1] 0 Bin Specil
Error reset 2 0 Bin Special
Servo off 1 0 Bin Special
Servo on 4 0 Bin Special
Operation enable 5 0 Bin Special
OUTPUT Signal Mo, State View Type
During execute 0 0 Bin Specil
During error 2 0 Bin Specil
During servo on 1 1 Bin Special
Operation enable 3 0 Bin Special
~Generakpurpose Signal
Add Edit ’ Delete l ’ Set ] l Load l ’ Save ] [ Delete Signal File in Robot
Figure 14-28 Named Signal
[Add] . This registers a new general input/output signal name.
[Edit] :  This changes the setting for an existing general input/output signal selected in
the list.
[Delete] . This deletes a signal selected in the list.
[Input/Output] : This input pseudo input or output forced output in the list.
[Load] . This loads a file defining named signals saved in the robot controller and in the
computer.
[Save] . This saves the information on the set named signals to the robot controller or
computer.
[Delete signal : This deletes the named signal information in the robot controller.

file in robot]

14.3.2.1.Adding new named signal or revising one

To add a new named signal, click the [Add] button. To revise one, select the signal to be revised from the list

and click the [Edit] button.

Signal Mame: | |
Signal
{@' Input () Qutput ]
View
(© Binary () Decirmal (Signed) [ Hexadecimal
() Decimal (Unsigned)

| chenge | | Cose |

Figure 14-29 Signal Name Editing

Input the general signal numbers and names, and select the signal type and display method, then when adding a
new named signal, click the [Add] button. The set signal is added to the list.
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The [Add] and [Change] buttons do not close the "Signal name edit" screen, so you can continue to add more
signals.
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14.3.2.2.Deleting a named signal

Select the signals to delete from the list. You can select multiple signals by clicking them while holding down the
[Ctrl] key or the [Shift] key on the keyboard.

However, dedicated input/output signals cannot be deleted.

Also, you cannot delete input signals and output signals at the same time. Finally, delete the select signals in
the list with a mouse click.

14.3.2.3.Pseudo-input / forced output of named signal

Pseudo input / forced output is executed for the I/O signal selected in the list.

If you select an input signal in the list and click the [Input/Output] button, the pseudo input setting screen will be
opend.Set the value of Bit or Port to execute the pseudo input.

¥ named Signal 1:RC1

INPUT Signal MNo. State View Type
All slot Start 3 0 Bin Specil
All slot Stop (no change) 0 0 Bin Special
Error reset 2 ] Bin Spedcil
Servo off il 0 Bin Special
Servo on 4 0 Bin Special
QOperation enable 5 ] Bin Spedil
QUTPUT Signal Mo. State View Type
During execute 0 0 Bin Special
During error 2 0 Bin Spedil
During serva on 1 1 Bin Special
Operation enable 3 0 Bin Special
~Genera-purpose Signal
Add Edit l Delete ”l Set ‘ll Load ] [ Save ] l Delete Signal File in Robot

10026 10011
002610011 fofoMfafofolola -lafafofo M fole |- |[ 2008 | hex
(o o o O . o o o 5 o
check box. 10042 10027 S
10042-10027  Jo o o fofo EMfofo -Jofofofofofofofo | = 0400 | H
Gre>-00000@00 00000000 =

check box.

Bit Port
Pseudo-INPUT Pseudo-INPUT

If you select an output signal in the list and click the [Input/Output] button, the forced output setting screen will be
opend.Set the value of Bit or Port to execute the forced output.
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INPUT Signal Mao. State View Type

All slot Start 3 1] Bin Specil
All slot Stop (no change) i i] Bin Specil
Error reset 2 1] Bin Special
Servo off 1 ] Bin Specil
Servo on 4 i] Bin Specil
Operation enable 5 1] Bin Special
CUTPUT Signal Mo. State View Type

During execute i} 0 Bin Specil
During errar 2 0 Bin Special
‘During servo on i i Bin Special
Operation enable 3 i] Bin Specil

~Generalpurpose Signal
Add Edit [ Delete “I Set ]II Load l l Save l [ Delete Signal File in Robot

OUTPUT Signal << Forced OUTPUT

10026 10011

[ too26-10011  Jofafofofo Bl o -olefafofoo ol | = Hex
Click on -
e e e
10042-10027  Jo o o fofo Efofo -Jofofofo o Mlolo | = 0404 | H
Gem>00000M00 00000800 =

check box.

Bit Forced Port Forced
ouTPUT OUTPUT

14.3.2.4.Named signal definition information reading

When you click the [Load] button, a message asking you to confirm that you want to delete a registered general
input/output signal is displayed.
This message asks you to confirm that you want to clear the current general input/output signal display.

MELFA_RT x

|  Areyou sure you want to delete registered general 1/O7

Figure 14-30 Deletion Confirmation Message for Registered General Input/Output Signal

If you select [Yes] on this confirmation screen, the "Select locate" screen asking you to select the load source is
displayed.

©! Local Device

(_I Robot Controller

Cancel

Figure 14-31 Device Selection

Select the device to load from, and then click the [OK] button.
When PC is selected, the screen for selecting files on the PC is displayed.

14294 14294



If you select the robot controller, the named signal definition file is loaded from the robot controller.

14.3.2.5.Saving definition information for named signals to a controller

When you click the [Save] button, the "Select locate" screen asking you to select the save destination is
displayed.

Select Locate

@ Local Device

() Robot Controller

Figure 14-32 Device Selection

Select the device to save to, and then click the [OK] button.
When PC is selected, the screen for selecting files on the PC is displayed.
If you select the robot controller, the named signal definition file is saved to the robot controller.
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14.3.3. Stop signal

You can reference the statuses of stop signals (stop/not stop) input to the robot controller.
From the project tree, double-click the target project [Online] -> [Monitor] -> [Signal Monitor] -> [Stop Signals].

¥ Stop Signal 1:RC1

Stop
OfP: | oFF Ijo: OFF
T/B:| oFF PC: OFF
Emergency stop
o yo: OFF
TB: [
EMGL: G TeEvGi: G
eMc2: JIETEI  TeevGz: T
DOORL: | oFF  TBEMAL:| OQFF
DOOR2: | oFF  TBEMAZ: | OFF
OPKEYL: | oOFF DMi: | OFF
OPKEYZ: | oOFF DM2: | OFF

Figure 14-33 Stop Signal (Connected with CR800 series controller)

AV Stop Signal 1:RC1

Stop

Emergency stop

OfP: |  OFF
T/B: | OFF

O/P: | OFF
T/B: | OFF

Figure 14-34 Stop Signal (Connected with CR750/700/500 series controller)

Stop O/P Operation panel
T/B Teaching box
I/0 Dedicated input signal STOP and STOP 2, stop dedicated input(SKIP

input)

PC Stop by communication from PC etc.

Emergency | O/P Operation panel

stop T/B Teaching box
I/0 External emergency stop input (CNUSR connector, EMGIN connector)
EMG1/EMG2 Input state of external emergency stop (EXTEMG11/EXTEMG12)
DOOR1/DOOR2 State of door switch connection(DOOR1/DOOR2)
OPKEY1/OPKEY2 | The state input of Mode selector switch (OPKEY1/OPKEY2)
TBEMG1/TBEMG2 | Input state of the emergency stop button switch of the teaching box
TBENAT1/TBENA2 | Teaching box operation enable switch input state (TB ENABLS)
DM1/DM2 Input state of the enable switch of the teaching box(3 position switch)

Pin name of CNUSR 11 connector of controller
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14.3.4. Register (CC-Link/EtherCAT)

% /N Caution ~N

This can only be used if the CC-Link/EtherCAT option card is mounted
on the robot controller or CC-Link IE Field Basic function is enable.

Table 14-4 Register (CC-Link) Screen Correspondence Table

. CC-Link CC-Link
Robot Contoroller CC-Link IE Field IE Field Basic EtherCAT
CRn-500 o x x x
CR750-D/CRnD-700 o x x x
CR750-Q/CRnQ-700 x X X X
CR800-D o o O(A1c or later) O(A3b or later)
CR800-Q x x O(A1c or later) x

o : Enable, x : Disable

. J

You can check the statuses of registers input to the robot controller from external equipment and registers output
from the robot controller to external equipment.

From the project tree, double-click the target project [Online] -> [Monitor] -> [Signal Monitor] -> [Register
(CC-Link) or Register (EtherCAT)].

The left side of the screen displays the status of the input registers and the right side displays the status of the
output registers.

A continuous range of registers to display can be set freely in [Monitor Settings].

Pseudo-input and forced output of registers are also possible.

Register(CC-Link) 1:RC1 Register(EtherCAT) 1:RC1

Input Register: Output Register: Input Register: Output Register:

Na. | Dec ‘ Hex - No. Dec Hex - Ho. | Dec ‘ Hex = No. Dec Hex =
5000 1 0000 5000 0 0000 6000 a oooo 6000 0 oooa
6001 0 0000 6001 0 0000 e . o o ; b
6002 0 0000 6002 0 0000 6003 0 0000 6003 o 0000
6003 0 0000 6003 0 00oo 5004 a 2000 5004 g 0000
6004 0 gooo = 6004 0 0000 = 6005 0 0000 L 6005 0 0000 L
6005 0 0000 6005 0 0000 6006 0 0000 r 65006 a 0000 B
6006 o oooo 6006 0 oooo 6007 o 0000 6007 ] 0000
6007 1] o0o0o 6007 0 0ooo 6008 ] 0oog 65008 ] ooon
6008 0 0000 6008 0 oooo 6009 0 0000 6009 0 0ooo
6009 0 0000 6009 0 0000 6010 0 0000 6010 0 0000
6010 0 0000 6010 0 0000 6011 0 0000 6011 0 0000
6011 0 0000 6011 0 0000 6012 o 0000 6012 0 0000
6012 i 0000w 6012 0 0000 v 0013 0 0ooo 6013 0 oooo
6014 0 0000 4 6014 0 0000 b’

Figure 14-35 Registers (CC-Link/EtherCAT)
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14.3.4.1.Monitor setting

A continuous range of registers to display can be set freely.
Set the lead numbers for the input register number and output register numbers to display, set their respective
display ranges on the line, and then click the [OK] button.

Monitor Setting Input Register: Output Register:
No. | Dec | Hex | |= No. Dec Hex =
INPUT: 6032 0 0000 6032 0 0000
6033 0 oooo 6033 0 oooo
QUTPUT: 6034 0 oooo 6034 0 oooo
J\ { 6035 0 oooo 6035 0 oooo
[ >036 0 oooo = 6036 0 oooo =
—I/ [ 6037 0 oooo 6037 0 oooo
6038 0 0ooo 6038 0 0ooo
6029 0 oooo 6029 0 oooo
6040 0 oooo 6040 0 oooo
6041 0 oooo 6041 0 oooo
6042 0 oooo 6042 0 oooo
6043 0 oooo 6043 0 oooo
6044 0 o000 - 6044 0 o000 -

Figure 14-36 Registers (CC-Link/EtherCAT) Monitor Settings

14-298 14-298



14.3.4.2.Pseudo-input

Pseudo-input means registers are input to the robot controller from the computer, not from external equipment.
Click the [Pseudo-Input] button. A screen for inputting pseudo signals is displayed.

~ /N Caution .

While the robot controller is in pseudo-input mode, register input
from external devices is not accepted.

To use pseudo-input, put the robot controller into pseudo-input mode. While the robot controller is
in pseudo-input mode, the robot controller does not accept register input from external devices.

Click the [Pseudo-Input] button. The following confirmation message is displayed before the robot
controller goes into pseudo-input mode.

Confirm

DUMMY Set Pseudo-Input mode.

M’x To cancel Pseudo-Input mode,
the Robot Controller power must be reset.

®EEEE Are you sure you want to set Pseudo-Input mode?

1=
=]

To release a robot controller from pseudo-input mode, switch the
power for the robot controller Off, then On again.

\ J
Pseudo-INPUT £3
First Register Number : 6000

L
M
-

@ Dec

Refrash

6000:
6001:
6002:
6003:
6004:
6005:
6006:
6007:

6008:
6009:
6010:
6011:
6012:
6013:
6014:
6015:

LLLLLLLI
LLLLLLL

]
2
M

Figure 14-37 Pseudo-Input

(1) Read the signals you want to pseudo input.
You can set 16 registers at the same time. Input the head number for the signals you want to read, and
then click the [Set] button. The input statuses of the 16 registers starting from the specified head signal
number are displayed.

(2) Set the pseudo-input status, and then click the [Input] button. The set register values are pseudo input to
the robot controller.

(3) You can display and make pseudo input for register values in hexadecimal. If you have selected [Hex], input
values as hexadecimals.

When you click the [Refresh] button, the latest register information is displayed.
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14.3.4.3.Forced Output

You can forcibly output register values to external equipment from robot controllers.
Click the [Forced Output] button. A screen for forcibly outputting registers is displayed.

Force-OUTPUT x

First Register Nurmber : 6000

L
m
-

© Dec Refresh

6000:
6001:
6002:
6003:
6004:
6005:
60086:
6007:

6008:
6009:
6010:
6011:
6012:
6013:
6014:
6015:

LLLLLLLIS
LLLLLLL

H
@
m

Figure 14-38 Forced Signal Output

(1) First, read the registers you want to forcibly output.
You can output 16 registers at the same time. Input the head number for the registers you want to forcibly
output, and then click the [Set] button. The output statuses of the 16 registers starting from the specified
head register number are displayed.

(2) Set the output status, and then click the [OUTPUT] button. The specified register values are forcibly output
from the robot controller.

(3) You can also display and forcibly output register values in hexadecimal. If you have selected [Hex], input
values as hexadecimals.

When you click the [Refresh] button, the latest register information is displayed.

~ & Caution

Forced register output

Forced output is possible if the robot controller mode is either [AUTOMATIC] or [MANUAL] (for a
CRn-500 series robot controller, [ TEACH], [AUTO (OP)], OR [AUTO (EXT.)]), but if even one program
is running, forced output is not possible. (Except ALWAYS program)
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14.3.5. 10 unit monitor

You can monitor the XY device variables of the 10 unit.

From the project tree, double-click the target project [Online] -> [Monitor] -> [Signal Monitor] -> [1O unit].

The statuses of the input signals are displayed on the upper table, and the statuses of the output signals are

displayed on the lower table.

The signal values can display signed 16-bit integers or signed 32-bit integers in decimals or hexadecimals.
A continuous range for the display signals can be freely set in [Monitor setting].
This function is available in all versions of CR800-R/CR800-Q series controllers and in CR750-Q/CRnQ-700

controller Ver.R3 or later.

N 10 unit 1:RC1
Input X Device:

Device# [F

O

1F-10

2F- 20

3F- 30

4F- 40

SF- 50

(o o ) o ) o s s e )
o|loo|lolo| oo =

6F- 60

o|lo|lo|o|lo|o|o|o|m
o|lolo|lolo|a|lo|ao|la
o|lo|lo|o|lo|o|o|ao|o
o|lo|lo|lo|lo|o|lo|o|m
o|lo|lo|lo|lo|o|o|o| =
ololo|lo|o|o|o|o e
o|lolo|lo|lo|o|lo|o|oe

o

ZF-70

Output Y device:

-

Device#

HEIEIEE R

oo DD || DS

.

Ju

=1
ololojalojo|lo|o
ololojolo|o|lo|o|la
ololojolo|o|lo|o|m
olo|lo|o|lo|o|lo|o e
o|o|o oo oo o~

o|o|loo|o oo ||

[l o s s ) o)

ooloo|o oo |
(o [ | o oo | o [ | fen ) [ §

Manitor

Figure 14-39 10 unit monitor

14.3.5.1.Monitor setting

Click the [Monitor setting] button. The PLC 10O unit monitor setting screen is displayed.
Set the starting number of each device and indicate the number of lines to display also indicate the data size

display method when displaying signals.
After setting, click the [OK] button.

IO Unit Monitor Setting x

~Grid
Input X Device# (HEX):

Lines :

Qutput Y Device# (HEX):

Lines :

LN

- Size

[©116 Bit Integer

(7132 Bit Integer

~ View
(@:: QEC

("I Hex

Cancel

Figure 14-40 10 unit setting screen
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14.3.6. DSI CNUSER2 input signal monitor

You can monitor the DSI1 and DSI2 input signals and the Monitoring mode. The DSI1 and DSI2 input signals are
used for switching the monitoring mode of the safety monitoring function. For details of these parameters, refer to
the "Robot Safety Option manual"” (BFP-A3372).

This function is available in all versions of CR800 series controllers and in CR750/700 controller software Ver.R6,
S6 or later. The items monitored by this connected controller differ on this screen.

= DSI signal 1:RC1

~DSI
DSI1-A: OFF DSI1-B: OFF
DSI2-A: OFF DSI2-B: OFF
DSI3-A: OFF DSI3-B: OFF
D5SH4-A: OFF D5I4-B: OFF
DSI5-A: OFF DSIS-B: OFF
DSI6-A: OFF DSI5-B: OFF
DSI7-A: OFF DSI7-B: OFF
DSIB-A: OFF DSI8-B: OFF

Figure 14-41 DSI signal monitor (Connected with CR800 controller)

& DSI CHUSER2 Input Signal 1:RC1

DSI
DSI1-A: OFF DSI1-B: OFF
DSIZ-A: OFF DSIZ2-B: OFF
Maonitoring Mode: Invalid

Figure 14-42 DSI CNUSER2 input signal monitor (Connected with CR750/700 controller)
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14.3.7. Device Monitor

You can check the bit status of the device of the robot CPU (R16RTCPU) accessible from the external device.
This function can be used with CRn800 series robot controller.

From the project tree, double-click the target project [Online] -> [Monitor] -> [Signal] -> [Device].

Multiple screens can be launched from one project.

' Device 1:RC1

Devwice : | - | Display Format :  Hex W
sat#: [ 0] ey s [ 0] [0
Device name FE|(D|C|B|A|2|8&|F | &2 (8(F|2|1|0 Value

Figure 14-43 Device monitor start

For [Device name], a list of accessible devices is displayed. When you select a device, it will start monitoring the

bit status of that device.

Selectable devices are as follows.

series controller

Connected with CR800-D

Connected with CR800-R
series controller

Connected with CR800-Q
series controller

X(Bit device)

Y(Bit device)

D(Word device)

SM(Bit device)
SD(Word device)
U3EO\HG(Word device)
U3E1\HG(Word device)

X(Bit device)

Y(Bit device)

M(Bit device)

D(Word device)

SM(Bit device)
SD(Word device)
U3EO\G(Word device)
U3E1\G(Word device)
U3E2\G(Word device)
U3E3\G(Word device)
U3EO\HG(Word device)
U3E1\HG(Word device)
U3E2\HG(Word device)
U3E3\HG(Word device)

X(Bit device)

Y (Bit device)

M(Bit device)

D(Word device)
SM(Bit device)
SD(Word device)
U3EO\G(Word device)
U3E1\G(Word device)
U3E2\G(Word device)
U3E3\G(Word device)

14-303

14-303



® Device 1:RC1

Device : |X(B'rt device) A | Display Format :  |Hex -

e [0 e e [ 8 [sm ]

(Setting range 0-FFF)

Device name F E/DC B/A S 8 7 6 3(4 3 21 0 Value
¥0 000000000000 O0O0C 0 1
X10 ¢ o|of0|0O|D n O(O|0Oo(0|0|0|C|0(0 200
¥20 oo o0 000 000 0 0 0 0 0 00 a
%30 g o|ofo|0|D n g(o|o(o|o|0|0|0(0 200
X40 000 0000000000000 a
%50 0 0 g0 o0 0O OO0 OO0 O 00 D0 2000
¥a0 oo o0 000 000 0 0 0 0 0 00 a
%70 g o|ofojo(Q|O|O|(O|O(0|0|0|0|0(0 0

Figure 14-44 After device setting
On the right end of the field, in the rightmost column, in the notation selected in [Display format], the value of the
bit of that line is displayed.
You can select display format from hex, unsigned decimal, signed decimal.

By double-clicking the bit value of the device or pressing the space key, the value of the bit at that position is
changed.

By clicking (the space key) the bit value of the device, the value of the bit at that position is changed.
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14.4. Operation Monitoring

14.4.1. Operating Information

You can check the robot work time, battery usage time, etc.

From the project tree, double-click the target project [Online] -> [Monitor] -> [Operation Monitor] -> [Operating
Information].

® Operating Information 1:RC1

~ Time
17-04-10 11:52:58
~ Operating Information
Power ON Time : 0 hours
Operation Time : 0 hours
Robot# Servo ON time
) 1 0 hours
Servo ON Time :
Battery
{ Battery Remaining Time : 14599 hours

Figure 14-45 Operating Information

When connected to the CR800 series robot controller, the remaining battery time is not displayed.
You can initialize the battery remaining time with [Maintenance] -> [Initialize]. For details on operation methods,
see "15.2.4 Initializing the battery remaining time".

14.4.2. Production Information

You can check the latest tact time, run time, cycle count, and average tact time for each program in the robot
controller. The latest tact time, run time, and average tact time can be measured up to 1193 hours (about 49
days).

From the project tree, double click the target project [Online] -> [Monitor] -> [Operation Monitor] -> [Production
Information].

i+ Production Information 1:RC1

Program name Operation time | Cycle# | New cycle time Average cycle time
1 00:00:00 i} 00:00:00.000 00:00:00.000
2 00:00:00 o 00:00:00.000 00:00:00.000
3 00:00:00 0 00:00:00.000 00:00:00.000
4 00:00:00 i} 00:00:00.000 00:00:00.000
5 00:00:00 i} 00:00:00.000 00:00:00.000
V7D 00:00:00 i} 00:00:00.000 00:00:00.000

Figure 14-46 Production Information

The production information is not constantly updated. Click the [Refresh] button as necessary.

14-305 14-305



14.5. Servo Monitor

This monitors servo information.

The servo data items can be monitored by simulation as follows.

Table 14-5 Supported robot

Supported robot

CR800/750/700 CR500 Simulation
All robot All robot Not available
All robot All robot RV-F/RH-F series

Table 14-6 Supported servo data items by simulation
ltems possible
1 Position feedback o
2 Position in 1 rotation x
3 Fdt command x
4 Position droop o
5 Max. position droop o
6 Position command o
7 Speed command o
8 Speed feedback o
9 Speed MAX. o
10 | Current cmd o
11 | Current feedback o
12 | Max. current cmd1 o
13 | Max. current cmd2 o
14 | RMS current o
15 | Tolerable cmd- o
16 | Tolerable cmd+ o
17 | Axis load level o
18 | Max. axis load level o
19 | Encoder temp. x
20 | Motor power voltage x
21 | Motor power voltage (MAX) x
22 | Motor power voltage (MIN) x
23 Regeneration level x
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14.5.1. Position (ABS)

Data concerning the position of each axis motor can be monitored.

The fol

lowing data can be monitored.

Position feedback

Current motor rotation position is displayed by the pulse value of the encoder.

Position in 1 rotation

Present single motor rotation position of the encoder is displayed.

(It is not displayed in the CR800/750/700 series controller. It is always 0.)

Fdt command

The amount of the change of the position command between the control cycles is shown.

(It is not displayed in the CR800/750/700 series controller. It is always 0.)

Position droop

The amount of deflection at the motor rotation position relative to the position command is shown.
Max. position droop

The maximum value of position droop after robot controller’'s power supply is turned on is displayed.
Position command

The command of the motor rotation position for the servo is displayed by the pulse value.

Click the [Reset] button to reset all Servo Monitors.

(= ABS 1:RC1 RV-7FR-D #1

~Position Feedback ~Position in 1 Rotation —, ~Fdt Comman

[Pulse] [Pulse] [Pulse/fiT]
J1: 0 J1: 0 J1: 0
J2: -1448 Jz: 0 J2: 0
J3: 20068386 13: 0 13 0
14: 0 14: 0 14: 0
J5: 20971485 J5: ] J5: ]
Ja: 262142 Ja: 0 Ja: 0
J7: 0 J7: 0 J7: 0
18: 0 18: 0 18: 0

~ Position Droop ~Max. Position Droop —— ~ Position Command

[Pulse] [Pulse] [Pulse]
J1: 0 J1: 0 J1: 0
12: 0 12: 1] 12: -1448
13: 0 13: 1] 13: 20968386
J4: 0 J4: 0 14: 0
15: 0 I5: 1] 15: 20971485
Jb: 0 Jo: 0 16 262142
17: 0 17 0 17: 0
18: 0 J8: 0 18: 0

Figure 14-47 Servo monitor - ABS
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14.5.2. Speed

The following data concerning the rotational speed of each axis motor can be monitored.

-  Speed feedback

A present

motor speed is displayed in units of rpm.

-  Speed MAX.

The maximum value of the speed feedback after the robot controller power supply is turned on is

displayed.

-  Speed command
The motor speed command is displayed by the unit of rpm.

Click [Reset] button to reset all Servo Monitor.

=] SPEED 1:RC1 RV-7FR-D #1

Speed Feedback Amount of Speed MAX. Speed Command

[rpm] Feedback / MAX. [rpm] [rpm]
1 [ o !
o (O 2 o 2
o (N 5 o m
w0 D x| o w
5 ] s 0 0
o D 5 o %
v o D v oo
o DN x| o om

Figure 14-48 Servo monitor - Speed
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14.5.3. Current

Data concerning the electrical current value of each axis motor can be monitored.
The following data can be monitored.

- Currentcmd

The current command of the motor is displayed.
- Max. current cmd1

The maximum value of the current command after robot controller power supply is turned on is displayed.
- Max. current cmd2

The maximum value of the current command for the last 2 seconds is displayed.
- Current feedback

A present value of the motor current is displayed.
- Tolerable cmd-/+

The limit value of the minus side and the plus side of the current command set to the motor is displayed.
- RMS current

Present RMS value of the motor current is displayed.

Click [Reset] button to reset all Servo Monitor.

(= CURRENT 1:RC1 RV-7FR-D #1

~Current Crnd ~Max. Current Crmd2 —
Max. Current Crndl

[Arms] Current Crnd / Max Cmd1 [Arms] [Arms]
1 c.oo0 [ 0.000 || 21 0.000
12 o.000 [ 12 0.000 12 0.000
13 o.000 [ 13: 0.000 13 0.000
M o000 [ 4 0.000 M 0.000
15: c.oo0 [ s 0.000 || 15 0.000
16: o0 ] 6 0.000 16: 0.000
7 o.000 [ 17 0.000 17 0.000
18 o.o00 [ s: 0.000 18: 0.000
~Current Feedback ~RMS Current

Tolerable Cmd- Tolerable Crd+

[Arms] -/ Current Feedback / + [Arms] [Arms] [Arms]
1: 0.000 1: 14,730 1: 14.730 11 0.000
12 0.000 12 -14.490 12 14.490 1z: 0.000
13 0.000 13 6.630 13 6.630 13 0.000
14 0.000 14 -2.450 14 2.450 14 0.000
15: 0.000 15: 1.570 15: 1.570 15: 0.000
16: 0.000 16: 2.800 16: 2.890 16: 0.000
7 o.000 [ o7: 0.000 17 0.000 17 0.000
18 c.o00 [ e: 0.000 18: 0.000 18: 0.000

Figure 14-49 Servo monitor - Current
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14.5.4. Load

The load state of each axis motor and the temperature of the encoder (Only the robot that corresponds to the
function of the encoder temperature) can be monitored.
The following data can be monitored.

- Axis load level
The present load ratio of each motor is displayed as an alarm level.
An overload error occurs when this value reaches 100%.
- Max. axis load level
The maximum value of the axis load level after the robot controller power supply is turned on is displayed.

Click the [Reset] button to reset all Servo Monitors.
The robot controllers supporting the encoder temperature function are as follows.

Robot controller Software version of the robot controller
CR800-D/CR800-R/ CR800-Q All versions
CR750-D/CRnD-700 Ver.S3 or later
CR750-Q/CRnQ-700 Ver.R3 or later

(€ LOAD 1:RC1 RV-7FR-D #1

T Reset 1 Amb. temp. 30 [deg C]

~ Axis Load Level ~Encoder Temp. [deg C] —
Axis Load Level Max. Axis Load Level
[%6] [2a] Cur. Mazx.

1 o000 [N i 0.000 0 0
12 2000 [ 3.000 0 0
13: 15.000 13: 15.000 0 0
14 o.000 [N 4 0.000 0 0
15 o000 [ s 0.000 0 0
161 oooo [ g6 0.000 0 0
7 o.000 [N 7 0.000

18 o000 [ s 0.000

Figure 14-50 Servo monitor — Load

When the [Change] button is clicked, the following dialog for changing the ambient temperature is started up. The
ambient temperature parameter can be changed in this dialog.

Amb.temp. setfing

Figure 14-51 Screen of change ambient temperature
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14.5.5. Power

The following data concerning robot controller’s main circuit power supply can be monitored.

Motor power voltage

A present power-supply voltage value is displayed.

Motor power voltage (MAX)

The maximum value of the motor power voltage in servo ON is displayed.

Motor power voltage (MIN)

The minimum value of the motor power voltage in servo ON is displayed.

Regeneration level

The regenerative current value of each axis is displayed as an alarm level.
The excessive regeneration error occurs when this value reaches 100%.

Click [Reset] button to reset all Servo Monitor.

(& POWER 1:RC1 RV-7FR-D #1

~Motor Power

Motor Power Voltage :

0 V]
Motor Power Voltage (MAX) :

LAY
Motor Power Voltage (MIN) :

0 [Vl

| Reset |
~Reageneration Level
[%]

I:
J2:
13:
14:
15:
Je6:
J7:
J8:

oo O ol o O OO

Figure 14-52 Servo monitor - Power
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15. Maintenance

In maintenance, you can maintain the robot in various ways, including setting origin data and initializing various
information.

15.1. Setting Origin Data

You can save robot origin data to a file, edit it, and transfer it to a robot controller.

Set origin data while connected to the robot controller.
From the project tree, double-click the target project [Online] -> [Maintenance] -> [Origin Datal].

Waorkspace 1 X
[ Factory Line#1 a
[®& 3D Monitor
RC1
Offline
Onling
& Rv-7FM-Q
EH Operation Panel
[ Program
Spline
=l Parameter
] Monitor
5% Mainte
i G
% Initislize
@ Maintenance Forecast
] Position Repair
Password Setup

28 Board 4

Figure 15-1 Starting up the Origin Data Setting Screen

~ & Caution N

About controller modes in which origin data can be read/written

The controller modes (TEACH/AUTO (Op.)/AUTO (Ext.)) in which origin data can be read/written
depend on the CRn-500 series robot controller version. For details, see "Table 15-1 Origin Data
Reading Robot Control Operation Mode" and "Table 15-2 Origin Data Writing Robot Control
Operation Mode".

g J
*" Origin Data 1:RC1
D[?r:r;iam The origin data string is input from RT ToolBox3.
Mechanical The origin posture is set by contacting each axis against the
Stopper mechanical stopper.
TOO0L The origin posture is set with the calibration jig installed.
ABS This method is used when the encoder backup data lost in the
= cause such as battery cutting.
User Origin ) S -
Method A randomly designated position is set as the origin posture.
Backup Origin | Backup or restore the origin parameter.
Parameter

Figure 15-2 Origin Data Screen
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* About robot controller run modes when origin data is read/written

In CRNn-500 series robot controllers, when robot origin data is read/written using this software, there are

restrictions on the controller run mode according to the robot controller software version.
See the table below.

(1) Reading

(2) Writing

Table 15-1 Origin Data Reading Robot Control Operation Mode

CRnN-500 series robot controller

Operating mode

TEACH

Auto (OP)

Auto (Ext)

J1 edition or later

(¢]

(e]

(¢]

H7 edition or earlier

X

o

o: Reading possible, x: Reading not possible

Table 15-2 Origin Data Writing Robot Control Operation Mode

CRnN-500 series robot controller

Operating mode

TEACH

Auto (OP)

Auto (Ext)

J1 edition or later

o

(e]

(0]

G9 edition — H7 edition

G8 edition or earlier

X

X

o: Writing possible, x: Writing not possible
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15.1.1. Origin data input

You can save robot origin data to a file, edit it, and transfer it to a robot controller.
Click "origin data input" on the origin data screen to display the screen.

Origin Data Setting 23

|Robot1 -

1 :RV-FFRD

J1: (000000 || gyp;[0.0000 |

32: (000000 || gyp; [0.0000 |

13: | YYISQF d13 - [0.0000
14 - | 000000 434 - | 0-0000 | Read from Fie |
35 : | O7F@NI d1s : | 0.0000

J6: |003U#T d1e : | 0-0000 l Refresh l
17:

Figure 15-3 Origin Data Input Technique Screen

[Write] :  Writes the origin data displayed on the screen to the robot controller.

[Save to file] . The displayed origin data can be saved to a file.

[Read from a file] :  Stored origin data can be read from a file and displayed on the screen.

[Refresh] : Reads the origin data from a robot controller and displays the latest
status.

In this method, the origin is set by inputting the origin data of each axis. The origin data is pasted on the cover of
the robot body. Please input the origin data by the following procedure.

1) Turn off the power and remove the robot cover that records the origin data.
2) Enter origin data in D, J1 - J8 by the above setting screen.
3) Click the write button.

The origin data position pasted on the robot body cover will vary depending on the model. Please refer to [Robot
Setup to Maintenance].

- & Caution .

Input the correct values for the J7 and J8 origin data.

For the J1-J6 axis origin data, the compatibility of values in the robot controller are checked but
the J7 and J8 origin data are not checked. Always input correct values.
The J7 and J8 axis origin data is only displayed when there is a supported additional axis.
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— <> Memo

About DJNT (origin error) parameters

DJNT shows the origin position error. When revising the origin position using the position repair
tool, the value is set in DJNT. (When not revising the origin position using the position repair tool,
all the elements become 0. However, for RV-4A, the values are entered beforehand.)

DJNT is not released to general customers, so the values can not be directly changed.

About DUNT parameter display

Sometimes DJNT parameters are not displayed for certain robots (for example, robots that do not
support the position repair function, etc.).
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15.1.2. Mechanical stopper

This uses the robot mechanical stoppers to set the robot origin.
Click the [Mechanical stopper] button on the origin data screen to display the screen.

After moving the robot to a mechanical stopper origin position, select the axis to set the origin for with the
checkbox, and then click the [Set origin] button.

"Last" displays the origin setting technique used the previous time. This is sometimes not displayed for some
robot controller software versions.

Set origin (Mechanical stopper) x

\Robot1 -
1:RV7FR-D
~Origin Data ~Last ~ Setting Origin
[mm, deq] State
il g 243.00 ABS 5l
32 -116.00 ABS 12
13 158.00 ABS Bk}
34 203.00 ABS 14
15: 121.00 ABS 15
36: 0.00 ABS 16
7: 0.00 Not set 7 O B set
18: 0.00 Mot set 18 O Mot Set

Figure 15-4 Origin Setting (Mechanical Stopper) Screen

In this method, we use the state where the robot arm is in contact with the mechanical stopper. Please follow the
procedure below.

<Common to RH / RV series>

1) Release the brake and then use jog to bring the robot arm into contact with the mechanical stopper.
Mechanical stopper is located on the + side and the - side, you can check which is to be contacted by the sign of
the parameter. (MORG)

2) End brake release and servo OFF.

3) Select the axis form the above screen and click the [Set Origin] button.( Can be set simultaneously on
multiple axes)

4) 1 -3 correspond to the J1 - J2 axes of the RH series, and the J1 - J4 axes of the RV series.

< RH series >

5) Set the origin of the J3 and J4 axes at the same time. Release the brake of J3 and contacted with the + side
of the machine stopper. In this state, align the J4 axis with the mark.

6) End brake release.

7) Select the J3 and J4 axes from above screen and click the [Set Origin] button.

< RV series >

5) Set the origin of the J5 and J6 axes at the same time. First, Fix the J5 axis by the procedure of 1 - 3. In this
state, align the J6 axis with the mark.

6) Select the J5 and J6 axes from above screen and click the [Set Origin] button.

- & Caution .
Release the brake, there is an axis falling by its own weight.

Depending on the posture of the robot, the arm falls by its own weight when releasing the brake.
For safety reasons, take measures to prevent it from falling before releasing the brake.
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15.1.3. Tool

This uses the origin setting tool to set the robot origin.
Click the origin data screen [Tool] button to display the screen.

After moving the robot to the tool origin position, select the axis to set the origin for with the checkbox, and then
click the [Set origin] button.

"Last" displays the origin setting technique used the previous time. This is sometimes not displayed for some
robot controller software versions.

Set origin (Tool) 23

|Robot1 -
1 : RV-7FR-D
~ Origin Data ~Last ~Setting Origin
[mm, deg] State
il & 0.00 ABS n ONR
12: 0.00 ABS 2 O N
13: 115.00 ABS 13 [N
14 : 0.00 ABS 1 ON
15: 90.00 ABS 3 ON
16: 0.00 ABS s [N
7 0.00 Not set 7 O W st
i8: 0.00 Mot set 18 [ Not Set

Figure 15-5 Origin Setting (Tool)

In this method, wo use the tool to set the origin data for each axis. The tool is used by inserting each axis into a
pin hole for origin setting when each axis is moved to the origin position. Please follow the procedure below.

<Common to RH / RV series>
1) Release the brake and ues the jog to match the pin hole for origin setting.
2) Move the axis back and forth so that the tool passes through the pin hole.
) End brake release and servo OFF.
) Select the axis form the above screen and click the [Set Origin] button.
) 1 -4 correspond to the J1 - J2 axes of the RH series, and the J1 - J4 axes of the RV series.

< RH series >

6) Set the origin of the J3 and J4 axes at the same time. Release the brake of J3 and contacted with the + side
of the machine stopper. In this state, align the J4 axis with the mark.

7) End brake release.

8) Select the J3 and J4 axes from above screen and click the [Set Origin] button.

< RV series >

6) Set the origin of the J5 and J6 axes at the same time. First, Fix the J5 axis by the procedure of 1 - 4. In this
state, align the J6 axis with the mark.

7) Select the J5 and J6 axes from above screen and click the [Set Origin] button.

* If you need an origin setting tool, please contact our service department.
* The position of pin hole will vary depending on the model. Please refer to [Robot Setup to Maintenance].
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- & Caution .
Release the brake, there is an axis falling by its own weight.

Depending on the posture of the robot, the arm falls by its own weight when releasing the brake.
For safety reasons, take measures to prevent it from falling before releasing the brake.
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15.1.4. ABS

This uses the robot's ABS origin position robot to set the robot origin.
Click the origin data screen [ABS] button to display the screen.

After moving the robot to the ABS origin position, select the axis to set the origin for with the checkbox, and then
click the [Set origin] button.

"Last" displays the origin setting technique used the previous time. This is sometimes not displayed for some
robot controller software versions.

Set origin (ABS) x*

|Robot1 -
1:RV-7FRD
~ Origin Data ~Last ~Setting Origin
[mm, deg] State
M : 0.00 ABS 11
12 0.00 ABS 32
13: 115.00 ABS 13
14 0.00 ABS 14
15: 90.00 ABS 5
16 : 0.00 ABS 6
17: 0.00 Mot set w7 O B set
18: 0.00 Mot set s ] Mot Set

Figure 15-6 Origin Setting (ABS) Screen

In this method, we use the ABS mark to set the origin. The ABS mark is a triangular mark attached to each axis or
Scribe line. The robot stores the position within one revolution of the encoder,you can set the exact origin by
matching the ABS mark within Tmm of the deviation. Please follow the procedure below.

<Common to RH / RV series>

1) Move with jog so that the deviation amount of ABS mark is within 1 mm.

2) Select the axis form the above screen and click the [Set Origin] button.( Can be set simultaneously on
multiple axes)

3) 1 -2 correspond to the J1 - J2 axes of the RH series, and the J1 - J4 axes of the RV series.

< RH series >

4) Set the origin of the J3 and J4 axes at the same time. Release the brake of J3 and contacted with the + side
of the machine stopper. In this state, align the J4 axis with the mark.

5) End brake release.

6) Select the J3 and J4 axes from above screen and click the [Set Origin] button.

< RV series >
6) Set the origin of the J5 and J6 axes at the same time. J5, J6 axis simultaneously execute 1 - 2.

* The position of ABS mark will vary depending on the model. Please refer to [Robot Setup to Maintenance].

15.1.5. User Origin Method

This uses the robot user origin to set the robot origin.
Click the origin data screen [User origin method] button to display the screen.

After moving the robot to the user origin position, use the checkbox to select the axis to set the origin of, and then
click the [Set origin] button.

"Last" displays the origin setting technique used the previous time. For some robot controller software versions,
this is sometimes not displayed.
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Set origin (User origin method)

Robot1 -
1:RVFFR-D
~Origin Data ~Last ~ Setting Origin
[mm, deq] State
Iil 8 0.00 ABS 5l
12 0.00 ABS 12
13 90.00 ABS 12
34 0.00 ABS 14
15: 0.00 ABS 15
36 : 0.00 ABS 16
7: 0.00 Not set 7 0O B set
18 0.00 Mot set 18 O Mot Set
Close

Figure 15-7 Origin Setting (User Origin Method) Screen

In this method, we use the user-determined origin position and the joint value at that time to set the origin.
However, before using this method, you need to use other methods to preset the origin. Please follow the
procedure below.

< When the origin setting is the first time >

1) Move the robot by jog operation and decide the posture to be the user origin. At this time, please put a
landmark so that you can move to the same posture again by jog.

2) Write the user-specified origin position parameter (USERORG) after recording the current joint value read
from T/B or RT ToolBox3. This operation associates the current pose with the joint value and displays it as the
origin data on the origin setting (user origin method) screen.

W Parwmeter List TROS [Fmulatien) =
< = W -
{Robatl - LLIRVIRRD _,":‘, R Lat ].
St g (e b R
Poamctel | Bmanaten P —
UHAC 2=HTAOATHER. 7= FTanRiTRYn i Commron et
| UHACE 2-4700ATNE. 2-4T00mI PN Comman ‘r*ﬂ"‘i S
UMACS T-HRHBATHRR. 2RO ORI Cormon £ 1 Fateng frgn
UHECT 2-ITIDATHER, 2-ITIORITRRIER Carrmran 1 oo dwa) s
~ | | My i (2 | o a | ]
foney i 2 m
LAYy Parametor Name @ | USERORG Robore : |1 IJ:: iy Liar 1 [ ]
freit il = : - :
. | macy BxHanaton ;| user defined origin {Jont coordinate) wit My L N L P
Posting wicz . - Ty
T e | s:iz209 '; bs: a6 | [T % ]
i 2:| 19102 ICHEET L L7 n me
| usraRER 310 120,400 71 oon Lt LE I » bt
prb e 4517957 ] 000 | -
e e oo
e e et == Ul N [ - L
| Enat J irite: fose |

< When the origin setting is the second time or later >

3) Move to the posture decided in 1.

4) Select the axis form the above screen and click the [Set Origin] button. By this operation, the current posture
is set as the joint value determined in 2.

* Please refer to [Robot Setup to Maintenance].
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15.1.6. Origin Parameter Backup

You can back up the parameters that make up the origin data. Also, you can transfer the backed-up data to a
robot controller.
Click the origin data screen [Backup origin parameter] button to display the screen.

Robot Origin Parameter <Backup> x

\Robot1 -
RV-7FR-R

~Robot Crigin Data (Parameter)
MEINSD : | 6201455 |

MEINST : |[3F

Select File for
MEINSZ : [0, 0, 27262976, 0, 20971520, 0, 0,0 | | | Wng to Robot

MEQFFZ : |g, 0,0,0,0,0,0,0 |

DINT : [0.0000, 0.0000, 0.0000, 0.0000, 0.0000] [ Close ]

Figure 15-8 Robot Origin Parameter Backup Screen

[Save to file] : This saves origin parameters read from a robot controller (displayed
parameters) to a file.

[Select file for writing . Transfers origin parameters stored in a file to a robot controller.

to robot] When transferring to a CRn-500 series robot controller with edition H7 or

earlier, set "Teach" mode.

— & Caution <

When a password is registered in “Parameters” by the robot controller's
security function, it is not possible to restore backed-up origin data strings to
the robot controller by the "origin parameter backup" screen.

When the password is registered in “Parameter” by the robot controller's security function, it is not
possible to restore the origin data strings to the robot controller by the "origin parameter backup”

screen.
o : Enable. x:Disable
Item to which password of security function is registered.
Program Parameter File
Restore the origin data o x o

Please delete the password in the robot controller's security function when performing restoration
of backed-up origin data. See "15.5.3 Delete Password" for how to delete the password.

For details on setting security functions (registering passwords) and releasing security functions
(deleting passwords) on robot controllers, refer to "Table 15-12 Compliant version of this function

and controller".
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15.2. Initialization

This initializes information in a robot controller.

Here, you can initialize the following information in a robot controller.

(1) Setting the robot controller clock

(2) Initializing all programs in the robot controller

(3) Initialize the remaining battery time in the robot controller
(When connected to the CR800 series robot controller, the remaining battery time is not displayed.)

(4) Check the serial number in the robot controller and set the serial number for the connected robot
(Serial number checking and setting can only be used with CR800/750/700 series robot controllers.)

15.2.1. Starting

Use the initialization function while connected to the robot controller.
From the project tree, double-click the target project [Maintenance] -> [Initialize].

“" Tnitialize 1:RC1

Workspace 1 x ~ Time in the RC
[ Factory Line=1 a 2017/ 04/ 10 14:26:01
(P& 3D Monitor
[ rc1 ~Program
Offiine Erase all programs in the RC.
4 online The program will be initialized even if
& RV-TFM-Q the program protection or variable protection is set to ON.
[ operation Panel
[l Program = ~ Serial Number
Spline Please set the serial number of the allocated robot of each robot. Set
] Parameter This function is used to identify the robot. =
1 Monitor
g\g Maintenance ~ Battery Remaining Time

Please initialize the battery remaining time always after changing the battery.
The RC warns when the battery is spent. Initialize
) Maintenance Forecast This time can be checked [Operating Information monitor].

L‘m Position Repair
Password Setup

28 Board v

Figure 15-9 Starting Initialization Screen

15.2.2. Setting the time in the robot controller

You can set the robot controller clock.
On the initialization screen, click the [Set time] button.

|2015,f1u,f10 B+ | |14:35:21 : |

s

Figure 15-10 Time Setting Screen

Set the new date and time, then click the [OK] button.
You can set the current date and time from your computer by clicking the [Get PC time] button.
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15.2.3. Deletion of all robot programs
This deletes all the programs in the robot controller.

On the initialization screen, click the program group [Initialize] button.
A confirmation screen is displayed, so input "Yes", and then click the [OK] button.

MELFA_RT 23

i Are you sure you want to initialize all robot programs?
N

If you want to continue, please enter the word 'YES'.

Figure 15-11 Confirmation Screen for Program File Initialization

— /N Caution

When a password is registered in programs by the robot controller's
security function, it is not possible to delete all the programs in the robot
controller.

When a password is registered in programs by the robot controller's security function, it is not
possible to delete all the programs (initialize the programs) in the robot controller.
O :Enable. X :Disable
Item to which password of security function is registered.
Program Parameter File

Deletion of all robot programs. X O O

Delete the password of robot controller's security function when you operate these. Refer to
"15.5.3 Delete Password" for how to delete the password.

For details on setting security functions (registering passwords) and releasing security
functions (deleting passwords) on robot controllers, refer to "Table 15-12 Compliant version of
this function and controller".

\
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15.2.4. Initializing the battery remaining time

This initializes the remaining battery time in the robot controller. This function cannot be used when connected to
the CR800 series robot controller.

On the initialization screen, click the remaining battery time [Initialize] button.

A confirmation screen is displayed. Input "Yes", then click the [OK] button.

MELFA_RT £

[

Are you sure you want to initialize the battery remaining time?

If you want to continue, please enter the word "YES'.

Figure 15-12 Confirmation Screen for Battery Time Remaining

& Caution

Do not initialize unless the battery has been replaced.

Be careful. If you initialize the remaining battery time other than when the battery is replaced, it will
become impossible to reference a correct reading of the remaining battery time.

15.2.5. Serial number

This checks the serial number in the robot controller and sets the serial number for the connected robot
On the initialization screen, click the serial number group [Set] button.

This function can only be used with CR800/750/700 series robot controllers.
The first time you start up a CR800/750/700 series robot controller after purchase, the C0150 or C0152 warning
(robot main unit serial number not set) is generated. On this screen, set the robot main unit serial number.

Serial Number B3

Serial Number: Last Update: Write to File
Controller: AROD703001
| Read from File

Robot #1: RV-7FM-Q | | |

Write

Figure 15-13 Serial Number Input Screen
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15.3. Maintenance Forecasting

With "Maintenance forecasting”, you can reference the parts replacement timing (re-greasing, battery and belt
replacement) from the operation data collected up to now in the robot controller.

~ & Caution

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

Perform daily inspection and periodic inspections to prevent
breakdowns beforehand, and to ensure safety.

15.3.1. Specifications

With CRn-500 series robot controllers, there are restrictions on the maintenance forecast functions according to
robot models and versions supported. The robot controller software versions and models supported by the

maintenance forecast function are as follows.

Table 15-3 Supported models and software versions

CR800/750/700 series

CRn-500 series

No. Robot Robot controller Robot controller
RV-6S series

1 RV 2G e Ver. J2 or later

5 RV-3S series Ver. K1 or later

RV-3SJ series

RH-6SH series
3 | RH-12SH series
RH-18SH series

The supported models

are not restricted Ver. K4 or later

4 | RV-2S series -

15.3.2. Startup

Use the maintenance forecast function while connected to the robot controller.
From the project tree, double click the target project [Online] -> [Maintenance] -> [Maintenance Forecast].
Workspace o %
& Factory Line#1 -
(P 3D Monitor
3 RC1
Offline
4 Online
& RV-7TFM-Q
R Operation Panel
[l Program
Spline
|El Parameter
1 Monitor
% Maintenance
s Origin Data
% Initialize
4 i
¥ Position Repair
Password Setup

il
Z& Board X

Figure 15-14 Maintenance Forecasting Startup
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15.3.3. Forecasting

You can reference the "time until battery replacement”, "time until re-greasing”, and “time until belt replacement".

) Maintenance Forecast 1:RC1

[Rabot -] 1:RV-TFM-Q
Forecast |Set.|p Reset Others
This is a latest maintenance forecast announcement.
Unit Battery | Refresn
T - Remaining Time : {hours) L—
) Lsent 0 sic0 { (1) Battery
. . L~ Operation Time of a Day: 14593 hour L
[ (4) Display units 1600 hour(s)iday
Grease Belt
0 24000 Until 0 24000 Until
i N 2:cs: | hour . N 24000 heur
2 N 2 | box P —
5 ] 5 hor 5 N o | hor
v N s hos D % o
5 ] > hos 5 N >0 hor —
| v DN s o 5 N 00 o —
1T /] e [(3) Belt ]
1a: 1a:
The result of the Maintenance Forecast is a reference value to the last.
[ (2) Grease ] The computed result is not guaranteed,

Figure 15-15 Forecast Screen

By clicking the [Refresh] button, you can reacquire information on maintenance from the robot controller.

(1) Battery
If the number of remaining hours of battery life has reached

(Remaining time) < [Remaining days until expected maintenance time] on the Setup screen) x
(24 - [Daily operation time])

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 connected to the CR800 series robot controller, the remaining battery time is not displayed.

(2) Grease
If the hours until replenishment time has reached

(Hours until replenishment time) < ((Remaining days until expected maintenance time] on the
Setup screen) x ([Daily operation time]),

the hours and bar graphs are displayed in orange.

(3) Belt
If the hours until belt replacement time has reached

(Hours until replacement time) < ([Remaining days of expected operational life] on the Setup
screen) x ([Daily operation time]),

the hours and bar graphs are displayed in orange.

(4) Display units

You can switch the display units for "Grease" and "Belts" between hours and days. When days are selected
as the display unit, the number of days of operation is calculated from the number of operating hours per day and
that number of days is displayed.
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15.3.4. Settings

Here, you can set the timing for collecting information concerning maintenance forecasts, the notification method,

etc.

) Maintenance Forecast 1:RC1

|Rabot1 -] 1:Rv-FMQ

) Enables maintenance
forecasting

Forecast | Setup | Reset Others

{ 1<Recommendation> - 5<High Accuracy )
(For 1-24 Hours)

) Information
collection level P> Collection Level of Information : :
J The Interval of the Forecast : IIl :
How to Inform
L nging
/ [ output Signal

) Warnings ]/ /

Assumption Operation Time of a Day (1.00-24.00) :

The Remainder Days Until Presumed Maintenance Time :

hour(s)/day
(1-365) day(s)

output signal

screen.

/ When dick [Write parameters], please update "Maintenance forecast” in Forecast

Write Parameters

4
) Output dedicated } //

) Operating time
per day

8
&
(@) Noticeinterval ||
[«
&
&

[ ) Remainder

Figure 15-16 Setup

When the [Write parameters] button is clicked after setting each item, the setting values are written into the
controller. All items take effect after they are written into the controller, except for signal numbers of dedicated
outputs. If a dedicated output signal has been changed, it is necessary to power on the controller again.

For details on the setting items, see "Table 15-4 Description of the Setup Screen".

~ /N Caution

The default value is “disabled’. WWhen the
Maintenance Forecast is disabed, Waintenance
Forecast infformation is not accumulated. VWhen
switched again from disabled to enabled, and

corect maintenance  times  cannot  be

calculated.

Irrformeation needed for “NViaintenance Forecast”is not acciemdated
while the Naintenance forecast is set fo “fsabled’’.

Reservoir of information

the reservoir of information is continued from . > time
Maintenance Forecast < >

the last value. If you have disabled the Enabled

Maintenance Forecast for a long time the Disabled

.

Infonmation is accumulated.
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Table 15-4 Description of the Setup Screen

Factory
ltem Explanation preset
value
(1) Maintenance Forecast is If this is checked, the Maintenance Forecast function is enabled. Check
made effective. * If the checkmark is removed, the collection of Maintenance Forecast ON
information stops, and the correct maintenance times cannot be
calculated.
(2) Collection level of information | Five levels can be specified to collect the information on maintenance. 1
* As the information collection level gets higher, the accuracy of the | (Recomm
maintenance improves, but it affects the tact time more. ended)
(3) The interval of the forecast Specify the interval of maintenance time notification. 6 hours
How to inform When the grease replenishment, belt replacement, and other maintenance times

have been 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.

The warning generated varies depending on each situation.

(4) Warning If this item is checked, the maintenance time is notified as a warning. Check
The warning numbers are listed as follows: ON
Grease :C753* (*is the axis No.)

Belt : C754* (* is the axis No.)

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

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

time of a day

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

presumed maintenance time for use as a reference to notify the maintenance time.
time

__ <<MEMO

How to reset the generated warning and output warning signal

There are output of warning occurrence (C753 *, C754 * (* is the axis number)) and dedicated output
signal (M * PTEXC (* is the robot number)) as a notification method of each part replacement time.

When both are set by the notification method, it is possible to turn off the warning occurrence and turn off
the signal output by the error reset operation.

If you wish to invalidate "warning occurrence" and make only the output of the dedicated output signal
valid with the notification method, even if you press the reset button on the front of the controller, the output
signal will not turn OFF. In this case, if you press the [ERROR RESET] key of the teaching pendant or input
the error reset signal (ERRRESET), the signal output turns OFF.

Notification method How to reset notification (warning occurrence or dedicated
setting Notification signal output)
Dedicated method On the front of the T/B's From the outside
Warnings | Output controller [ERROR RESET] | Error reset signal
Signal [RESET]
v r Warning Possible Possible Possible
occurrence
oc\:/gs:péﬂge Warning, Warning, Warning,
v v Dedicated dedicated signal | dedicated signal dedicated signal
. Resetable Resetable Resetable
signal output
Dedicated signal . .
r v output Can not reset Possible Possible
\. J
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15.3.5. Reset screen

The information (about battery, grease and belt) for Maintenance Forecast kept in the controller can be reset.

¥} Maintenance Forecast 1:RC1

Robot1

. | 1:RV-TFM-Q

Forecast Setup | Reset |0thers

~It Resets Per Joint Axis

1O At the Time of Grease Replenishment
[ At the Time of Belt Exchange

The information for the Maintenance Forecast which has been kept in the controller is reset.

~Reset of Battery Remaining Time

At the Time of Battery Exchange:

Figure 15-17 Reset

Table 15-5 Description about each reset

Type of reset

Explanation

Note

At time of battery
replacement

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 remaining battery time
after a battery has been replaced.

At time of grease
replenishment

When an alarm urging to perform periodic
inspection and grease replenishment (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
inspection 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.

Log of Reset
Date when measurement began: 2017/04/10 17:00:00
The Last Reset Day:
Item | date | time | count =
Battery 2017/04/10 17:00:46
Grease 1 2017/04/10 17:00:40 1
12 2017/04/10 17:00:40 1
13 2017/04/10 17:00:40 0
14 2017/04/10 17:00:40 ] =
15 2017/04/10 17:00:40 a
16 2017/04/10 17:00:40 i}
Belt J1 2017/04/10 17:00:54 1
]2 2017/04/10 17:00:34 1
13 2017/04/10 17:00:54 i}
14 2017/04/10 17:00:54 0
15 2017/04/10 17:00:54 i}
16 2017/04/10 17:00:54 0
Gear 11 2017/04/10 17:01:18 1 =
Close

Figure 15-18 Reset Log
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15.3.6. Resetting maintenance forecast information in Teaching Box

When an alarm urging to replace the batteries, replenish the grease, or to replace the belt is issued based on the
Maintenance Forecast function and these parts are replaced or replenished, the information that has been
accumulated within the controller needs to be reset for the axis where such replacement or replenishment has
been performed.

The information that has been accumulated within the controller can be reset using not only this software, but
also the teaching box.

(1) Resetting the remaining battery time
Table 15-6 Resetting the time of battery remaining

Explanation Operation
Remaining This is used when an alarm urging to From the teaching box (R32TB) menu screen,
battery time replace the batteries (C7500, C7510 or | execute "5. Settings and Initialization" -> "1.
C7520) occurs and the batteries have Initialization" -> Battery.

been replaced.
Be sure to reset the remaining battery
time after a battery has been replaced.

For details on how to initialize the remaining battery time using the teaching box, see "Detailed explanations of
functions and operations" in the robot controller's operations manual.

(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 15-7 Resetting the grease and belt information

Explanation Parameter Value
Grease When an alarm urging to perform MFGRST
information | periodic inspections and replenish
grease (alarm numbers in the 7530s)

occurs, replenish the grease and reset 0 : Reset information on all
the replenished axis. axes

Belt When an alarm urging to perform MFBRST

information | periodic inspections and to replace the 1t0 8 : Reset information on the
belt when it is damaged (alarm specified axis

numbers in the 7540s) occurs, replace
the belt and reset the axis for which
the belt is replaced.

(*These parameters cannot be read into Teaching Box unless the entire text is input.)

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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15.3.7. Others

The information for Maintenance Forecast kept in the controller can be backed up and/or restored.

r & 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.

Perform Backup/Restore between controllers of the same version. If the version is different, an
error might occur.

After the controller (CPU) has been replaced, if the information for Maintenance Forecast is not
restored, or it is restored after a substantial time has elapsed since the time of backup, please note
that the reliability of Maintenance Forecast will be degraded.

) Maintenance Forecast 1:RC1

Robot1 . | 11 RV-7FM-Q

Forecast Setup Reset | Others |

The information for the Maintenance forecast which has been kept
in the Robot Controller is backed up/frestored.

Robat Controller - PC @

PC -> Robot Controller :

Caution
When Exchanging the Robot Controller(CPU UNIT) :

Before exchanging, backuping the information of the Maintenance forecast,and
after exchanging, restoring the information.

Figure 15-19 Others
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15.4. Position Repair Function

The position repair function is restricted by the usable models and controller software versions. See "Table
15-9 Supported Robot Controllers and Model".

The "position repair function" is used when a tool is deformed by a collision or the origin is out of place because
the motor has been replaced. It is possible to use the previous position data in the controller simply by reteaching
part of the position data within the robot program. (Position repair generates parameters to correct the position
deviation and corrects all the position data in the robot controller.)

However, understand that there are some cases that position repair cannot restore, such as applications
requiring high precision and major mechanical damage to a robot from a collision.

Also, restrictions on a robot's degrees of freedom can make it impossible to recover with position repair. Since
vertical 5-axis robots and horizontal 4-axis robots are restricted as shown in "Table 15-8 The limit by degree of
freedom", positional deviations related to these restrictions cannot be corrected with this function. In this case,
either reteach manually or correct the deviating section (for example, by replacing a bent hand).

Table 15-8 The limit by degree of freedom
No. Robot model The limit by degree of freedom
It cannot move in the direction of the C element of the
Cartesian position.
It cannot move in the direction of the A, B elements of the
Cartesian position.

1 Vertical 5-axis robot

2 Horizontal 4-axis robot

— & Caution \

The position repair function cannot be used

with Movemaster commands.
The position repair function is only supported by MELFA-BASIC IV, MELFA-BASIC V and

MELFA-BASIC VI. It cannot be used with Movemaster commands.
\_ )

— & Caution ~

When a password is registered in parameters or files by the robot
controller's security function, it is not possible to operate the Position repair
Function.

When a password is registered in “parameters” or “files” by the robot controller security function, it
is not possible to operate the Position Repair Function.
O :Enabled. X :Disabled
Item to which password of security function is registered.
Program Parameter File

Position repair Function @) x X

Please delete the password of robot controller's security function when you operate these.
Please refer to "15.5.3 Delete Password" for how to delete the password.

For details on setting security functions (registering passwords) and releasing security functions
(deleting passwords) on robot controllers, refer to "Table 15-12 Compliant version of this
function and controller".
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15.4.1. Specifications

The robot models and robot controller versions with which the position repair function can be used are as follows.

Table 15-9 Supported Robot Controllers and Models

CR800/750/700 series CRn-500 series Robot Controller
Robot Controller

No. Robot model

Version J2 or later

1 | Vertical 6-axis robot Only correction of origin data is
supported in versions prior to J2.

Version K1 or later

2 | Vertical 5-axis robot The supported models Only correction of origin data is
are not restricted by the supported in versions prior to K1.
version Version K4 or later
Any versions prior to K4 are not

Horizontal 4-axis robot

(RH-SH series only) available.

Moreover, This function cannot be
used for the RH-AH series robot.

15.4.2. Startup

Use the position repair function while connected to the robot controller.
From the project tree, double-click the target project [Online] -> [Maintenance] -> [Position repair].

Workspace b x W Fosition Repair 1:RC1 ol Al
[ Factory Line#1 -
(P& 3D Monitor
M rct ) If Posttion Repair Support Tool generates revision parameters and writes to
Offline ; : the robot controller, the former position data can be used.
4 online The gap of the posions genersted by interference or maintenance can be
& RV-TFM-Q repaired by re-teaching only several points,
BB Operation Panel A
] Prqgram 1 However, please understand beforehand that & may be unable to repair
Spline when the robot application needs accuracy or the mechanical damage of
|| Parameter the robot at the time of interference is serious.
[ Monitor
3% Maintenance
s Origin Data <<Avaiable Robot Model>>
¥ Initialize Vertical 6-axis Robot (/W Ver.J2 or Later if CR-500 Controller)
‘@ Maintenance Forecast o
Vertical 5-axis Robot ($/W Ver.K1 or Later ff CR-500 Controller)
Password Setup Horizontal 4-axis Robot (S/W Ver.K4 or Later f CR-500 Controler)
Sl
Za@ Board v

Only revision of the origin data & avaiable f the vertical S-axis or 6-axis
robot is used and the controfler S/W version of CR-500 s older than
above-mentioned. Only RH-SH Series is available in the horzontal 4-axis
robots of CR-500.

[ e

Figure 15-20 Starting Position Repair
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15.4.3. Flow of operations

The position repair takes the form of a wizard. You can automatically generate the parameters by proceeding with
operations according to the instructions on each screen. You can directly set the parameter values.

Specify the target robot

A 4

Backup the parameters before

Automatic parameter

generation If setting parameters
(Normal operation)
\ 4 ) 4
Specify the program to use for parameter Enter parameter values

generation (within robot controller)

v
‘ Write parameters to robot controller

Back up the selected program

v
* Restart robot controller power
Specify the parameters to be generated

v

Re-teaching Work Procedure --------cccomcccmmcccmncccenceos N

’
\
’

Move robot to re-teaching position

(Use the teaching box)

v

Execute re-teaching calculation

Parameter generation

A 4

Write parameters to robot controller

\ 4
Restart robot controller power

Figure 15-21 Operation Flow

The explanation follows the normal operations flow. For a description of parameter value setting, see "15.4.16
Revision parameter editing".
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15.4.4. Introduction

This is an explanation of the position repair function.

Howewer, please understand beforehand that & may be unable to repar
when the robot appication neads accuracy of the mechanical darmage of
the robot 2t the tme of nterferance & serous.

<< Avaizhle Robot Model>>

ym&-wmbuttsfww.n of Later f CR-500 Controder)
Vertical S-ads Robot (S/W Ver. KL or Later  CR-500 Controler)
Horzontal 4-20s Robot (5/W Ver K4 or Later § CR-500 Controler)
Only revision of the ongn data & avalshie © the vertical 5-20s or 6005

robot & used and the controler S/W verson of CR-500 & older than
above-mentioned. Only RH-5H Series & avalable in the horzontal 4-axs
robots of CR-500.

R e

Figure 15-22 Starting Use Window

15.4.5. Communication settings

Check the communication settings and connected to the robot controller, click the [Next] button.

W Position Repair 1:RC1

Connect the PC and the controller, check communication setting, and tum
on the power supply of the controler.

Click [Next], i correctly connectable.

[ <ok | mext> [ o |

method, see "9 Connecting to the Robot".

Read it carefully, then click the [Next] button.

For the setting
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15.4.6. Robot selection and parameter backup

B Position Repair 1:RC1 - O x

Select the target robot.

| LRVAFRLR

Do you want to back up the parameters?

Back Up (Recommended)

mayf

Figure 15-23 Robot and Backup Parameters Selection Window

Select the robot to execute the re-teaching.
The Robot is displayed as follows.

Controller number : Controller Name + Mechanism Name #Mechanism No.

( Displayed only in multi-mechanism mode. )

To backup parameters, click [Backup].

The dedicated backup screen starts. For more details on backups, see "17 Backup and Restore".

Backed up parameter files can be written back to a robot controller using the "backup/restore" functions of this
software.

When the preparations are completed, click the [Next] button.

< Memo

Parameter Backup

During its operation, this software overwrites parameters to the robot controller.
It is recommended that the parameters be backed up at this point to allow the controller to revert to

the original parameters.
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15.4.7. Selection of Revision parameter generation procedure

B4 Fosition Repair 1:RC1

[ Target Robot: 1:RVAFRL-R

Select 3 procedure.
e - & revision
{Usualy select this)
< Edit the value of revision parameter directly,
v,

et >

Figure 15-24 Select generation procedure of revision parameter Window

In the next step, the software can either automatically generate parameters or accept manually entered
parameter values. Normally, [Generate revision parameter automatically] is selected.

Select [Generate revision parameter automatically] and click [Next] to proceed to “Select Program” window.
Select [Edit the value of revision parameter directly] to proceed to the “Edit Revision Parameter” window.
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15.4.8. Program selection

W Position Repair 1:RC1 o

Target Robot: 1:RV4FRL-R

Select a program.

The posttion data (only cartesian type) of the selected program is Abo:,";;;;b ok

used with re-teach work.
Robot Program List:
Program ] Size [ Date | Time E Prot... ‘Number... IPOSIUOI’!... ‘ New cy... =
1 1018 17/04/12 13:53:41 None 6 6 0
123 371 17/04/12 14:11:59 None 1 0 0
2 371 17/04/12 14:11:06 None 1 0 0
3 371 17/04/12 14:11:19 None 1 0 ol
4 371 17/04/12 14:11:41  HNone 1 0 0
54321 371 17/04/12 14:13:07 None 1 1] 0
MBS 371 17/04/12 14:12:40  MNone 1 0 0
MBE 371 17/04/12 14:12:21  None 1 1] 0
SIMPROG 1503 17/04/12 13:53:43 None 27 3 0
TEST 1153 17/04/12 13:53:44 None 23 3 (1 =
aq. T e ' ) i

[ <o | |[_coneel ]

Figure 15-25 Program Selection Window

Select the robot program to use for revision parameter generation, then click the [Next] button.
Here, perform the reteaching using the XYZ-coordinate position data in the selected program.

For details on the required position data numbers, see "Table 15-10 Selection of Revision Parameters".

—< Memo

Points on selecting the program

of position data programs.
+ Programs with positions that are easy to re-teach

- Programs with positions that require high precision

Select the program with the positions data on the various locations and postures.
Moreover, higher accuracy of revision parameters can be obtained by selecting the following type
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15.4.9. Program reading and backup

W Position Repair 1:RC1 I

Target Robot: 1:RV4FRL-R [

The following robot program is used for re-teach work.

Do you want to back up the program?

Back Up (Recommended)

Figure 15-26 Program Read and Backup Window

To backup a program, click [Backup].
The special screen for backup is started. For details on backups, see "17 Backup and Restore".

You can use the backup/restore functions in this software to write a backed-up parameter file back into a robot
controller.

When the preparations are completed, click the [Next] button.

— %> Memo *
Robot Program Backup

During its operation, this software may overwrite robot controller program (position data).
It is recommended that the program be backed up at this point to allow the controller to revert to the
L original program.

J
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15.4.10. Tool setting check

W Position Repair 1:RC1 4 [=)153

Target Robot: 1:RV4FRL-R l

Set up the tool data used by teaching with a teaching box.

Tool Data List:

| param... | Outine \ X | v z| A 8 | |
MEXTL  Standard tool 0.00 000 000 000 000 000

Figure 15-27 Tool Setting Check Window

Parameter values for tool data set in the present robot controller are displayed. The row for the tool selected by
the tool number (MEXTLNO) is highlighted in red.

Please check whether 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 CRNn-500 series robot controller’s version is older than J2, only the standard tool (MEXTL) will be

displayed.)

Click [Next] when ready to proceed.

~ & Caution \
Do not change tool data or base data.

After this window, do not change tool data or base data.

If they are changed during re-teaching operation, re-teach calculation cannot be done correctly.

When correcting tool data, if teaching was performed switching back and forth between multiple
tools, perform the re-teaching operation for each tool.

\ v
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15.4.11. Revision parameter selection

B Position Repair 1:RCL = (=), 53

Target Robot: 1:RV4FRL-R ‘

r~ Select Revision Parameter

~ Details N
@) Error of joint ax_'s When the joint axes shifts or the motor is exchanged,
(About 1-6 points} the origin data is rectified. Specfy the targeted axes.
Tool exchange or modified (Origin data)
(3-6 points)
Transfer the robot (6 points)
Exchange the robot
(10-11 points)
Select all (13-16 points)
Select Arbitrariy
 Revision Parameter
Origin Data [t 112 [P3 [ [35 16
Tool Data
Base Data
| |use the Posture Elements of Position Data [ Detais...

Figure 15-28 Revision Parameter Selection Window

Select the revision parameter that becomes the target for re-teaching calculation.

The revision parameter will be selected automatically if an item is selected from [Select revision parameter].
Choose [Select all] to select all the revision parameters. If you wish to specify a particular combination of revision
parameters, choose [Select arbitrarily] and specify the revision parameters.

If the CRn-500 series robot controller’s version is older than J2, only
[Error of joint axis] can be selected.

If the CRn-500 series robot controller’'s version is older than K1, only
[Error of joint axis] can be selected.

The CRn-500 series robot controller’s any versions prior to K4 are not
available.

(This function cannot be used for the RH-AH series robot.)

Vertical 6-axis robot

Vertical 5-axis robot

Horizontal 4-axis robot
(RH-SH series only)

The supported models are not restricted by the version in the CR800/750/700 series robot controller.

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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15.4.11.1. Revision parameters

Parameters revised by items selected with "Select revision parameters" become as in "Table 15-10 Selection of
Revision Parameters™.

~Select Revision Parameter ——

&) Error of joint axis
(About 1-6 points)
Tool exchange or modified
(3-6 points)
Transfer the robot (& points)
Exchange the robot

(10-11 points)
Select all (13-16 points)

Select Arbitrarily

— 5% Memo )

Some elements cannot be calculated according to
the robot type and the combination of revision parameters.

In this function, the amount of the robot deviation is calculated as a correction value, and the
revision parameter is generated. However, some elements cannot be calculated (the value becomes
0) as the following two kinds of cases.

* Cases which cannot be calculated due to the degree of freedom limitations of the robot
Some elements of revision parameter cannot be reflected because Vertical 5-axis robots and
horizontal 4-axis robots have limited degrees of freedom.

* Cases condensed by the combination of robot mechanism and revision parameters

Some revision parameter elements become the value on the same rotation axis due to the
combination of the robot mechanism and revision parameters. In such cases, the calculated deviation
value is condensed to the one element of the revision parameters.

At this case, though the correction parameters become 0, the others are condensed and corrected.
So it is not necessary to correct it again.

\. J
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Table 15-10 Selection of Revision Parameters

Minimum number of
teaching points
No. ltem Description Pztraa:/rlsgger Vertical | Vertical Hrc])tr;zlo
6-axis | S-axis | , .
robot robot robot
Rectifies origin data when joint axis moves or when Origin data
motor is replaced. Revision Parameter
1 jcl)zi:?;;fs Specify the target axes using the check boxes. Origin Data 15;2 1(;?“2 1otic|)1ti
The number of teaching points differs according to 700l Data P P P
how the axis was specified.
Rectifies attachment error when robot tool is
exchanged. In addition, rectifies tool data error when Tool data
Tool the tool is transformed due to interference between T
o | exchange | oot and peripheral devices. Origi Data Sto6 | point Sto4
or. Vertical 5-axis robot: Tool Data points points
modified * Only Z element of position data is corrected. fase Dtz
Rectifies base data of robot position setup when the
robot is transferred to another location. Base Data
Transfer Vertical 5-axis robot: e . 3 4
3 the robot * Only X, Y, Z elements of position data are { ?ﬂﬁ:”nf;“ 6 points points | points
corrected. Base Data
When a robot is exchanged using the original tooling,
it rectifies origin data error and base data of the robot | g55e data
position setup. Origin data
Attachment error is also rectified for horizontal 4-axis
robots only. Tool data
Vertical 6-axis robot: (4-axis robot
* Origin data J1 is included in base data. only)
Vertical 5-axis robot:
* For base data, only the X, Y, Z elements are Revision Parameter 10 to
Exchange Corrected. T PR 7t08 | 7t08
4 Tool Data 11 : :
the robot | | Horizontal 4-axis robot: Base Data points | POINts | points
* Origin data J1 and J3 are included in base data. (5-axis and
* Origin data J3 and J4 are included in tool data. 6-axis robot)
* Select which to be requested because tool data
and base data Z elements are not corrected at the Revision Parameter
same time. s
Z Element to Calculate gé}sc: D
[_'L?' Tool Data '_'Base Data (4-axis robot)
Selects all revision parameters.
Vertical 6-axis robot:
* Origin data J1 is included in base data.
* Origin data J6 is included in tool data.
Vertical 5-axis robot:
* For tool data, only the Z element is corrected. Origin data
* For base data, only the X, Y, Z elements are Tool data
corrected. Base data 1310 | gi00 | 7108
5 | Selectall | "Horizontal 4-axis robot: Revision Parameter 16 points | points
* Origin data J1 and J3 are included in Base data. ?23”0223 points
* Origin data J3 and J4 are included in Tool data. Base Data
* Select which is to be requested because Z
elements of tool data and base data are not
corrected at the same time.
Z Element to Calculate
[_"?' Tool Data '_'Base Data
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No.

ltem

Description

Revised
Parameter

Minimum number of
teaching points

Horizo
ntal
4-axis
robot

Vertical | Vertical
6-axis 5-axis
robot robot

Select
Arbitrarily

Specify revision parameters.

Vertical 6-axis robot:

* Since origin data J1 is included in base data, if
base data is selected, turn off the Checkbox of
origin data J1.

* Since origin data J6 is included in tool data, if tool
data is selected, turn off the Checkbox of origin
data J6.

Vertical 5-axis robot:

* For tool data, only Z element is corrected.

* For base data, only X, Y, Z elements are
corrected.

Horizontal 4-axis robot:

* If base data is selected, turn off the Checkboxes
of origin data J1 and J3.

Origin data J1 and J3 are included in base data.

* If tool data is selected, turn off the Checkboxes of
origin data J3 and J4.

Origin data J3 and J4 are included in tool data.

* If tool data and base data are selected together,
select which Z element to be requested, because
Z elements of tool data and base data are not
corrected at the same time.

Z Elernent to Calculate
[_ 9 Tool Data Base Data

* Revision parameter names correspond to the following.

Origin data: DJNT
MEXDTL, MEXDTL1 to 4 (Parameter of the tool selected by tool number)

Base data: MEXDBS

Tool data:
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15.4.11.2. Position data posture components

The position data of MELFA-BASIC IV, MELFA-BASIC V and MELFA-BASIC VI consists of tip position (X, Y, Z)
and tip posture elements (A, B, C) ¢1).
This section describes the cases where [Use the posture elements of position data] is checked and not checked.

— < Memo \

(*1) The posture elements of position data

In vertical 6-axis robots, the position data posture elements are (A, B, C).
In vertical 5-axis robots, the position data posture elements are (A,
In horizontal 4-axis robots, the position data posture element is (C).

\ v

B!
B).

1) When [Use the posture elements of position data] is checked ¥/Use the Posture Elements of Position Data
Not just the robot tip position (X, Y, Z) but also the tip posture elements are used for position correction
calculation.

The precision of generated revision parameters improves if the tip posture elements are also re-taught
correctly.

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

If posture elements are not re-taught accurately

1

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

I I
! :__1'_:: Z1 Original position and posture |
| I— [— . I
. Position and posture before .
o 1 | Z]ZI re-teaching I
- " . . . | Position and posture after |
Original position Re-teaching Re-teaching Re-teaching : re-teachin
and posture position P1 position P2 position P3 !_ o _e _e_alc_ _g_; _________ |
2) When h re elements of position is not check Use the Posture Elements of Position Data

Posture elements in the position data taught during re-teaching are not used for position correction calculation.
If it is not necessary to exactly match the tip posture elements during re-teaching, clear the checkbox [Use the
posture elements of position data). In such a case, position correction calculation is performed using only the
tool tip position data (X, Y, Z), ignoring the error from posture deviation. This increases the precision of location
correction.

However, there are some restrictions. For details, see "Table 15-11 About Posture Elements of
Re-teaching Position Data".
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Table 15-11 About Posture Elements of Re-teaching Position Data

Condition

Merit

Note

data

When using posture elements of position

J|Use the Posture Elements of Position Data

Precision of generated
revision parameter
improves if the tip position
(X, Y, Z) and tip posture
elements are re-taught
correctly.

During re-teaching, posture must
be taught correctly. If posture
data is incorrect, precision of
revision parameter actually
decreases.

position data

When not using posture elements of

Use the Posture Elements of Position Data

During re-teaching,
revision parameters can be
generated simply by
correctly teaching position
X,Y, 2).

(Posture elements need
not be accurate.)

In vertical 6-axis robots:

* Posture elements (A, B, C) of
tool revision parameters cannot
be obtained.

* The J6 axis of origin revision
parameters cannot be
obtained if both X and Y
components of the tool
parameter are 0.0.

In vertical 5-axis robots:

* The J6 axis of origin revision
parameters cannot be
obtained.

In horizontal 4-axis robots :

* Posture elements (C) of tool
revision parameters cannot be
obtained.

* The J4 axis of origin revision
parameters cannot be
obtained if both X and Y
components of the tool
parameter are 0.0.
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15.4.12.

Reteaching work

o Position Repair 1:RC1

I Targst Robak:  L:RVA4FRLR

Select the re-teach position data from a kst and click [Re-teach] button.
Repeat re-teach work unti the remaining points become 0 point.

Postion vadi.. |

x|

Remander about 3 point(s)

Y

*Depends on postion, points may not bacome fewer aven F It re-teaches.

P1
p2
p3
P4
PS
PG
4

+550.00
+440.97
+0.00
+0.00
+0.00
+{.00

-230.61 +460.47

+396.58
+0.00
+0.00
+0.08
+0.00

- 0O X
1T
| | 1.PRG |
[ Reteach... || Cear ][ Check of Tool Data...
z| A | B c| L1 |
+180.00  +0.02 -180.00 .
+698.40 +180.00  +0.02 -180.00 -
+0.00  +0.00  +0.00  40.00  +0.00  +f
+0.00  +0.00  +0.00  40.00  +0.00 4L
F0.00  40.00 +0.00 40.00  +0.00 +C
+0.00 +0.00  +0.00 4000  +0.00 +C
»
<B3B) [ ” Cancel

[Remainder]
Remainder about 1 point(s)
[Re-teach] button

[Clear] button
[Check of tool data]

— & Caution

Figure 15-29 Reteach Work Window

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.
Specifies the positions selected in the list and opens “Re-teach the
position” screen.
Clears the re-teaching information for positions selected in the list.

Displays current tool data setting in the robot controller.

~
Position data of the targeted program is write-protected.

When displaying this window, the position data of the targeted program in the controller is
write-protected. If this tool is interrupted when not communicating with the controller, the protection
cannot be released. Please release the protection using the Teaching Box or Program manager of this
software.

\ 7

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

The re-teaching work procedure can be described as follows. While the “Re-teach the position” screen is open,
move the robot to the re-teaching position and click the [Load current position] button on the screen.
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Re-teach the Position x

The re-teach position data was specified.

Is this tool correct? ‘

P1 (+352.95,-2.99,+712.24,+180.00,+0.02,-180.00,0,0)(7,0)

Standard tool (0.00, 0.00, 0.00, 0.00, 0.00, 0.00) ‘

Move the robot to the re-teach position by using teaching box, and click [Load current position] button.

‘ & Do not teach the position with a teaching box. ‘

Load Current Position

Cancel

Figure 15-30 Re-teach the position Screen

---- Re-teaching '===-----======---------------------— .

4

Select the position to re-teach from the list <«

!

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)

!

Click [Load current position] button

'

(Re-teaching calculation) Position Re-teaching window closes —

N ’
____________________________________________________

Revision parameter generation

,________________________________________

Figure 15-31 Re-teaching Work Procedure

The row of the re-taught position will be highlighted in light blue.
Re-teaching does not change the position data values shown in the list.

~ & Caution
Do not perform position correction using the teaching box.

When you move the robot to the re-teaching position using the teaching box, be careful not to
correct the position.
During re-teaching, the position data of the applicable program in the controller is write-protected
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~ & Caution

Do not change tool data, tool number, or base data.

Do not change tool data, tool number, or base data during re-teaching. Re-teaching calculation will
not be performed correctly.

When correcting tool data, if teaching was performed switching back and forth between multiple
tools, perform re-teaching operation for each tool.

~ & Caution

Select position data with a different posture element,
when re-teaching two or more positions.

Select position data with a different posture element, when re-teaching two or more positions.
When position data of the same posture element are selected, there is a possibility that the
parameter is not correctly calculated.

~ /N Caution
Cautions on using a robot with the additional axis.

When restoring the position with a robot with a travel axis, reteach at a position where the travel
position becomes the same as in the original position travel axis data. (Move the robot so that the
travel axis data becomes the same as the original position.) If the retaught position travel axis data
differs from the original travel axis data, it is impossible to find the correct revision parameters.

It is possible to change the revision parameters to be generated.
Go back one step to the “Revision parameter selection” window to change the setting. Note that if you go back
one more step to the “Tool Setting Check” window, all information set by re-teaching work will be cleared.

& Caution

When go back to “Tool setting check” window, all information set by
re-teaching work will be cleared.
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15.4.13. Writing parameters

M Position Repair 2:RC2 - o x

Target Robot: 2:RV-4FRL-R ‘ \ 1.PRG ‘

Revision parameter could not be generated.
Re-teach position data is written to the controller.

Param... | Outline ‘ 1 | 2| 3] G 5 6
DINT Evor of origindata~ 0.0000  0.0000  0.0000  0.0000 0.0000  0.0000

Write Also the Re-teach Position Data

H Save Position Data to File... ]

Figure 15-32 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. The position data will be the values converted by the
revision parameters.

Revision parameters and their values generated by re-teaching are displayed.
Click the [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 will not be displayed in the list.

If you click the [Next] button, the position data used in re-teaching is written into the robot
controller.

Since parameters were not generated, the 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.
Delete the re-teaching information for position data that meets one of the criteria mentioned above

and perform re-teaching again.
\ J
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15.4.14. Controller power supply Off, On

0 Position Repair 2:RC2

Revision parameters were written to the controller.

To validate changed parameter, click [Power slpgly laﬁet] button.
The power supply of the robot controller is reset from

[ Power Supply Reset... |

Click [Next] button, when the power of controller has been turned on and
the communication server is connecting.

Reset the Power Supply.

To validate the written parameter, tumn on the power of the
robotcontmleraqah Omemise,fre-teamwodmg
continued succeedingly, it cannot calcula

R

Figure 15-33 Re-start the power supply of the controller Window

To activate the written parameters, turn off and then turn on the power of robot controller.
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15.4.15. Exit

W Position Repair 2:RC2 G4 (SN

~Mzke Sure to Check Before Exit This Function

/ Make sure to check whether it is satisfactory to all posttion data
before exit this function. Revision parameter is effective in al
the position data in the controller.

~Back Up Parameter

!’: Revision parameters were changed. To save the parameter is

recommended.
Back Up...

[ Return to Re-teach...

Einish

Figure 15-34 Finish Window (After Re-teaching)

When the writing of revision parameters is done, operation of this function is complete.

— & Caution
Perform an operation check before exiting this function.

Before exiting this window, make sure that all position data works properly.

If the revision is not correct, click the [Return to re-teach] button to continue re-teaching. (However,
if you exited from “Edit revision parameters” window, the [Return to re-teach] button will not be
shown.)

& Caution

Back up the parameters.

This Function has changed the revision parameters. Back up the parameters before exiting this
window.

— & Caution N

Position data close to operation area boundaries may not be
rectifiable.

There may be cases near the border of the operation area, where position error may put a point
outside the operation area, in which case this function cannot rectify the point.
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15.4.16.

Revision parameter editing

When you select "Edit the value of revision parameter directly” with "15.4.7 Selection of Revision parameter

generation procedure", this screen is displayed.

Select a procedure.

("1 Generate revision parameter automatically.
{Usually select this)

ComEE D A S S e S s S o o e s s e = o =

u'\@)éEd'rt the value of revision parameter directhy.

ir 2:RC2

i\l
1
7’

B Position Repa

Target Robot:

2:RVAFL-D

Double-ciick the revision parameter to edit.
If you click [next], parameters are written to the controlier.

Changed parameter is displayed in light-blue.

/

Input the Parameter Value £

| MEXDTL

| Error of standard tool data

1: 0.0000 | [mm]
2 0.0000 | [mm]
3 0.0000 | [mm]

20000 (e

52

@ e

Cancel

[ Double click ]

o A

Param... | Outine 1| 2 | 3 4 | 5 |

MEXDTL Error of stand... 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 /
MEXDTLL Erroroftool...  0.0000 | 0.0000 0.0000 0.0000 0.0000 0.0000
MEXDTL2  Error of tool ... 0.0000 ' 0.0000 0.0000 0.0000 0.0000 0.0000
MEXDTL3 Erroroftool...  0.0000  0.0000 0.0000 0.0000 0.0000  0.0000
MEXDTL4  Erorr of tool ... 0.0000  0.0000 0.0000 0.0000 0.0000 0.0000
MEXDBS  Error of base ...  0.0000 | 0.0000 0.0000 0.0000 0.0000  0.0000
DINT Error of origin... 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

MNext >

[Print]
[Reset]

Figure 15-35 Edit Revision Parameters Window

Print the revision parameter information displayed in the list.
Reset all changes.

This displays values of current revision parameters in the robot controller.
Select a parameter from the list and double-click it to display the setting screen. Set the parameter values.
(If the CRNn-500 series robot controller 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 the “Re-start the Power Supply of
the Controller” window.
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15.5. Robot controller security function (Password Setup)

It is possible to forbid access to the robot programs, parameters, and files in the robot controller.
The security function can be achieved by setting a password in the robot controller. The robot controller software
versions where this can be used are as follows.

Table 15-12 Compliant version of this function and controller

Robot Controller Software version
CR800-D/CR800-R/CR800-Q All versions
CR750-D/CRnD-700 series Ver.S3 or later
CR750-Q/CRnQ-700 series Ver.R3 or later
CRn-500 series Unavailable

The functions where a password can be set are as follows. It is possible to individually set and release
passwords for access to programs, parameters, and files. The factory default setting of "Password Setup"” is “off”.

Table 15-13 Function that access is limited.

Type Limited functions Remarks
Program = Writing the programs.

Reading the programs.
- Copying the programs.

Renaming the programs.

Deleting the programs.
- Writing the position data for SQ Direct.

Reading the position data for SQ Direct.
- Initialization of robot programs.

- File Manager It is not possible to delete or rename the
file.
Parameter | - Writing the parameters. It is possible to read the parameters
from the robot controller.
Position repair function. It is not possible to write the revision

parameter created by “Position repair
function” in the robot controller.

Restore the origin backup data.
- Restoring the program information
File - Backup
Restore
Position repair function

Perform registration, change, and the deletion of the password while connected to the robot controller. From the
project tree double-click the target project [Online] -> [Maintenance] -> [Password Setup].
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Workspace I x

1 [ Factory Line#1 -

3D Monitor
A RC1
[ Offline
£ Online
& RYV-TFM-Q
ER operation Panel
i [l Program
Spline
I [l Parameter
[ ] Monitor
4 5% Maintenance
s Origin Data
% Initialize
i Maintenance Forecast

Lo
[ G MELFA-Works

[ M3 Backup

[ % Tool -

-

[dl Password Setup 1:RC1

All: :]
Program: l Register/Change ] l ]
Parameter: l Register/Change ] l ]
File: l Register/Change ] l ]
~ Description

impose restrictions on programs, parameters and
files stored on the R/C.

Frogram:

- write programs

- read programs

- write data for SQ Direct
- read data for 5Q Direct
Parameter:

- write parameters

File:

- backup

- restore

Figure 15-36 Password setup

When the security function has been turned on in the controller, the mark & is displayed in the left of the button
of the item to which access is forbidden.

(for example: 3 | RegisterfChange | )
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15.5.1. Register Password

The password is registered to the robot controller.
Click the "Register/Change" button of the item to which a password is to be registered in the "Password Setup

screen. After inputting the password in the "Register/Change Password" screen, click the [OK] button. The input

password is displayed with "*" or "e".

Please input a password of 8 characters or more, and 32 characters or less. The characters that can be used are

as follows

Table 15-14 Character that can be used by password

Characters that can be used by passwords (8 characters or more, and 32 characters or less)

Numbers (from 0t0 9)
Letters (from Ato Z, and from a to z)

(Note) Upper case and lower case letters are
differentiated.

[l Password Setup 1:RC1 = O x

Al:

Parameter: [ Register/Change ] ]

File: I Register/Change ] ]
\——

~ Description

impose restrictions on programs, parameters and
files stored on the R/C.

Program:

- write programs

- read programs

- write data for SQ Direct
- read data for SQ Direct
Parameter:

- write parameters

File:

- backup

- restore

Program: I Register/Change ] ] |:> | |

Register/Change Password 4

All

Please enter the password, and click OK.

MNew Password: |uuuu |

Re-enter Password: | eessssee |

Please use 8 to 32 single-byte characters, which include numbers, A to Z, a to z for the
password.

Description of Available Characters
{ Passwords are case-sensitive.

Note
{ Keep passwords in a secure place, and never forget the registered password! ‘

Figure 15-37 Register Password

& Caution

Pay full attention to password management

It will be impossible to release the security function of the robot controller if the password is
forgotten. Pay sufficient attention to password management.
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15.5.2. Change Password

This changes the password set in the controller.

Click the "Register/Change" button of the item in which the password is to be changed in the "Password Setup”
screen. Input the currently-set password set and the new password in the "Register/Change Password" screen,
and click the [OK] button.

[l Password Setup 1:RC1 Register/Change Password

Al
Alk Y | Register/Change || Delete
Please enter the password, and dlick OK.
Program: (7 [ Register/Change I [ Delete ]
Parameter: 6 [ Register/Change I [ Delete ] Old password: | teetseee ‘
File: (7 [ Register/Change I [ Delete ] New Password: | sassssse ‘
Re-enter Password: | secsssse ‘
+ Description
impose restrictions on programs, parameters and ; i
files stored on the RIC. Description of Available Characters
Please use 8 to 32 single-byte characters, which incude numbers, A to Z, a to z for the
Program: password.
- write programs Passwords are case-sensitive.
- read programs
- write data for SQ Direct
- read data for 5Q Direct Note
Parameter: Keep passwords in a secure place, and never forget the registered password!
- write parameters
File:
- backup

Figure 15-38 Change Password

When the password is changed with the "All" button, it is necessary to register the same password to all items.

15.5.3. Delete Password

This deletes the password set in the controller.
Click the "Delete" button of the item to which delete the password in "Password Setup" screen. After inputting a
password set now in the "Delete Password" screen, click [OK] button.

[6 Password Setup 1:RC1 Delete Password

Al & Al

Program: & l Register/Change [ Delete ] |:> Please enter the password, and click OK.

Parameter: & l Reagister/Change [ Delete ]

File: (3 | Register/Change Delete Password: | sessseee |

~ Description oK Cancel
impase restrictions on programs, parameters and

files stored on the R/C.

Program:

- write programs

- read programs

- write data for SQ Direct
- read data for 5Q Direct
Parameter:

- write parameters

File:

- backup

- restore

Figure 15-39 Delete Password

When a password is deleted by the "All" button, it is necessary to register the same password to all items.
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16. Option Cards

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

When you open [Option Card] on the project tree, the slots in which option cards are currently mounted and the
option card names are displayed. If you place the mouse cursor on an option card name, the information for that
option card is displayed. When the "Properties" window is displayed, the information is displayed in the
"Properties" window also.

If no option card is mounted on the robot controller, nothing is displayed.

§§ Maintenance
28 Board

Yy Badup  Mpagan
§ Toal [Portho(R-time)] 10000
RC2 [PortMo(OPT 11-19)] 10001/10002/10003/10004/10005/
Offiine 10008/10007/1000310009
[Card Mame]

¥y Badwp | [CardMame] o
3 Badkub | [ nnect Count(OPT11-19)] 0/0/0/0/0/0/0/0/0
[MAC Addr] 00:00:00:00:00:00
[Hjw ver] 0
Property
IP Addr

PortNo(R-time) 10000
PortNo(OPT11-19) 10001/10002/10003/1

Card Name

Connect Count{OPT 0/0/0/0/0/0/0/0/0
MAC Addr 00:00:00:00:00:00
H/W Ver 0

Figure 16-1 Option Card Information
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17. Backup and Restore

You can back up information in a robot controller to the computer.
You can also restore backup information saved to the computer back into a robot controller.

Backup Saves the backup data on the robot controller to the personal
(Robot -> Personal computer) | computer.

Restore Transfers the backup data saved on the personal computer to the
(Personal computer -> Robot) | robot controller.

~ A Caution .
Do not pull out the cable during communication.

Never pull out the cable during communication with the robot controller. If the communication
cable is removed during communication, the status of the robot controller or the personal computer
may be affected. Please remove the cable when the status is not “Online” or this software exited.

Also, do not pull out the USB cable when communicating by USB
until the communication is completed.

v

\

In the RT ToolBox 3, you can back up the content that set in offline and you can restore the backup data to the

offline project.
For details, refer to the “17.3 Offline backup (Offline project -> PC)” and “17.4 Offline restore (PC -> Offline

project)”.

Offline backup Save the contents that set in offline as backup data
(Offline project -> Personal computer) to the personal computer.

Offline restore Rewrite the offline project with the backup data
(Personal computer -> Offline project) saved on the personal computer.
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— & Caution

When a password is registered in “file” by the robot controller security
function, it is not possible to back up information in a robot controller to the
personal computer, or to restore backup information saved to the computer
back into a robot controller.
When a password is registered in “file" by robot controller security function, it is not possible to

back up the information in the robot controller to the personal computer or to restore backup
information saved to the computer back into a robot controller.

O :Enable, x :Disable

Item to which password of security function is registered.

Program Parameter File

All files O O X

é',j Programs O x
g Parameter files O O X
System programs O O X

All files O O X

% Programs O O X
S |Parameter files O O x
System programs O O X

function and controller".

Delete the password of the robot controller security function when performing backup and
restore. Refer to "13.7.3 Delete the Password" for how to delete the password.
For details on setting security functions (registering passwords) and releasing security functions
(deleting passwords) on robot controllers, refer to "Table 15-12 Compliant version of this

~
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17.1. Backup(Robot -> PC)

You can save information in a robot controller to a file in the computer.
Use the backup function while RT ToolBox3 is connected to the robot controller.

There are two methods for saving data as follows.
<1> Saving data from one robot controller.
<2> Saving data by batch processing from all robot controllers which connected with this software.

—~ & Caution

Cautions on backups

When backing up system status variable values and program external variable values, switch the
robot controller power Off, then On again, then perform the backup operations.

The files BKUP.SYS and MECHA.SYS are automatically created in the specified folder. These files
record the saved robot controller mechanical information and save format. Be aware that if you delete
or rewrite these files, this may make it impossible to restore them to the robot controller.

Although backup data is intended for backing up information on the robot controller, backed up
programs can be opened for editing of programs. Refer to "11.2.4 Editing a program in the backup

data" in this manual for details.

~ & Caution

Cautions on when backup is interrupted

Backup again when a communication fault occurs during backup or when the backup is interrupted
by clicking the “cancel” button.

"[NG]" is added to the head of folder name when the backup is interrupted. Do not restore the
backup folder because the folder’s information is incomplete. There is a possibility that the controller
won't start if restore is performed. When you select a designated “[NG]” when restoring, the following
warning dialog will be displayed. Select “No” in most cases.

MELFA_RT &3

The selected backup felder is imperfect.

! . There is a possibility that the controller doesn't start when restoring is
continued.
Are you sure you want to continue restoring?

Yes
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17.1.1. Saving data from one robot controller

(1) From the project tree, open the target project [Backup]. In the backup tree, "All", "Program", "Parameter", and
"System program" are displayed.

45 Backup
3 an
[Cd Program
[ Parameter
£ System Program
Figure 17-1 Backup Project Tree Diagram

All Saves all files (robot programs, parameter files, etc.) in the robot controller into

the designated folder.

Performs batch backup during the backup and restore for the same robot.

Program Saves the robot program file into the designated folder.

It will back up only the robot program file. This is useful when you want to restore

only the robot programs to another robot.

Parameter Saves the parameter files into the designated folder.

It will back up only the parameter file. This is useful when you want to restore

only the parameters to another robot.

System Program Saves the system base program file into the designated folder.

The system based program files are included, such as program external
variables. Use this when you want to back up only the program external
variables.

(2) Double click the items to backup.

[ Double-click ]
/ Controller
i Serial #
! B-.ad-'l:j:'-:l Controller W
L Robot W
[Cd Program Roboti |
O3 Parameter

tion to backup. (Robot Controller -= Personal computer)

[ System Program

|:|Erograms
["IParameter files

Dgyshem programs

[ Parameter list files

Comment | |

Backup path |cb:|ry Line¢2¥RC1¥Bad<.up¥20161213-102922| ’ Browse... ]

S .
-

Figure 17-2 Backup (When Batch Is Selected)

The backup screen opens, and the check box of the selected backup will be ON.
With the subject check box ON, you can change the backup method.

[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.
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(3) Specify the backup destination. The default value is the folder where the workspace was created/project
name/Backup/today's date and time.
You can change the backup destination folder with the [...] button at the right of the displayed backup
destination.

You can also back up other items at the same time by putting checkmarks in their checkboxes. In this case, the
data is backed up to the selected backup destination, with the identifier added to the folder name according to
the backup type. The identifiers are as follows.

All...ALL  Program information...PRG  Parameter information...PRM  System program...SYS

The folder name at this time is displayed on the right side of the respective backup items.

™ Backup 1:RC1

Controller

Serial #
Controller F\F‘.D?D?»DDI

Robot F‘-"-‘FL'Q

Robot 1 |

Badkwu
Selectl::nformaﬁon to backup. (Robot Controller - Personal computer)
[]all files .. $20161213-10292241L
[/]Programs .. ¥20161213-102922PRG
Parameter files ... #$20161213-102922PRM
[/]5ystem programs . ¥20161213-1029225Y5

| |Parameter list files

Comment | |

Backup path |cmry Line=2¥RC1¥Bad<.up¥2[)161213—1029?_2| [ Troa ]

4—H oK

 —

Figure 17-3 Backup (When Multiple Selected)

(4) Specify the back destination, then click the [OK] button. The confirmation screen is displayed. Confirm, then

click [Yes], to start backui.

<= Backup (RC -= PC) ==

Information among the robot controllers is written in a
e H specified folder.

* —

Are you sure you want to start backup?

Figure 17-4 Backup Confirmation Screen

When backup is completed, the backup data is displayed under [Backup] in the project tree.
4y Backup

Cd Program
[ Parameter
£ System Program

Figure 17-5 Display of Backup Information
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17.1.2. Saving data from all robot controllers(Online Project Backup)

It is possible to save data by batch processing from all robot controllers which connected with RT ToolBox3.

(1) Select the name of workspace and click the right mouse button. Or, select the "Backup" of the project that is
online and click the right mouse button. Select "Online project backup” in the right mouse button menu. The
backup item selection screen is displayed.

RC1
[ | Offine
Onling
[+ 33 Backup
[ o Tool |
2 4 RC2

30 Moritor|

1 x Waorkspace it
: 4 Factory Line#1
Add project [®d 3D Monitar
£ RC1
Impart project
Update workspace
Edit workspace
Restore
Orline Project Badkuj .
- ? ll i Delete Al
[ Offline
[ Online Online Project Backup

® Online Project Backup

Backu

Selectp:nformaﬁon to backup. (Robot Controller -= Persanal computer)
©) All files

(! Programs

(I Parameter files

(1 System programs

[“|Parameter list files

Comment |

Eolder name | Backup01

] [=5

 —

Figure 17-6 Online Project Backup

(2) Select the backup item in the "Backup" group. Input the backup destination folder name in "Folder Name",
and click the [OK] button.
The input folder name is added to "Backup" of each project.

The backup confirmation screen is displayed. After confirming, click the [Yes] button. The backup will then

begin.

<< Backup (RC -= PC) ==

Information among the robot controllers is written in a
specified folder.

] (=2

* -

Back up the following projects.
RC1,RC2

Are you sure you want to start backup?

Figure 17-7 Confirmation screen of "online project backup"
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(3) When the batch processing for saving data from all robot controllers is completed, the saved data is
displayed under [Backup] in the project tree.

Workspace 1 X

(¥ 3D Monitor
RC1

Offline

Online

43 Backup

| B Bacupor | € F—-—-A
3 Program
4 Parameter

3 System Program
& Tool
RC2
Offline
Online
43 Backup

Backup data

RELEETRY B
4 Parameter
4 System Program
5 Tool
EIT) MELFA-3D vision
[ 1/0 Simulator

Figure 17-8 The information of saving data from all robot controllers by batch processing.
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17.2. Restore (PC -> Robot)

You can transfer the backup information on the computer to the robot controller.
Use the restore function while connected to the robot controller.

— & Caution \
Caution on individual restoration of individually backed up by

selecting "All"”
It is possible to restore each item (Program, Parameter files and System program) of the data

backed up by selecting "All files".
At this time, the data files of the specified item are transferred to the robot controller, without

clearing (initializing) all the information in the robot controller.

\ v

(1) From the project tree, open the target project [Backup]. In the backup tree, the information backups for "All ",
"Program", "Parameter", and "System program", respectively, is displayed.
43 Backup

3 al
[CJ Backiup01
[ Backiup02

Cd Program
[CJ Backiupii
[ Backiup12

[ Parameter

3 System Program

Figure 17-9 Backup Project Tree Diagram

(2) Select the information listed on the controller, then click the right mouse button. From the right mouse button
menu, select [Restore].

[
1 fjd:-::: ¥ Restore 1:RC1 - o x

;_*_‘ { 1 Backup
1 Bad Folder | C:¥RTToolBox3¥Factory Line #2¥RC 1¥Backup¥Backiup0 1 Browse...

[ = S [ e ——— L =

(| lProgral Delete Robot RV-4FL-Q
3 Bac
j— Comment
[d Bad Open Backup program | |

P Serial # Date & time

1 Parame

;_‘_‘ Systemr Check Badkup programs Controller |AR0703001 Lastupdate [2016/12/13 10:37:16
Robot 1 Backup [2016/12f13 10:37:16

Restore

Select information to restore. (Personal Computer-> Robot Controller)

5 Al | |change robot origin data.

_ | |change the robot arm serial #.
() Select

["|restore file manager's data.

Erograms

Restore after deletin rams of
1 g prog

existence, [ |Restore operating information,
| |Restore maintenance forecast data.

©

[VlParameter files Al
(" )5elect

[/]system programs

- ﬂ o
* — o

Figure 17-10 Restore
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Program

Restore after deleting
programs of
existence.

Parameter

System Program

(All Files)

Change Robot Origin
Data

Change Robot Arm
Serial Number
Restore the file
manager’s data
Restore Operating
Information

Restore maintenance
forecast data.

When [All] is designated, all of the robot program files in the folder will be sent
to the robot controller.

When [Select] is designated, the specified robot program files in the folder will
be sent to the robot controller. To specify which files to send, click the [Select...]
button and specify the files in the screen that is displayed.

All robot programs in the robot controller are deleted, and then the restore is
performed.

When [All] is designated, all of the parameter files in the folder will be sent to the
robot controller.

When [Select] is designated, the parameters designated from among
parameters in the folder will be sent to the robot controller. To specify which
parameters to send, click the [Select...] button and specify the parameters in the
screen (described later) t is displayed.

System base program files in the designated folder will be sent to the robot
controller.

If batch backup information is restored with all programs, parameters, and
system programs selected, all of the files (excluding BKUP.SYS and
MECHA.SYS) in the designated folder will be sent to the robot controller.

This is valid only when parameter information is selected in the backup
information. Operations for when this checkbox is checked and when it is not
are as in "Table 17-1 Operations for "Change Robot Arm Serial Number
Too™".

The robot arm serial number also is rewritten.

Files targeted by the file manager function (refer to 18.4) also are rewritten.

The operating information (power ON time, operating time, servo ON time,
battery remaining time) of the robot controller is rewritten.

Information relating to maintenance forecasts also is rewritten. (same
information as the information restored at "15.3.7 Others")

By click the [Select...] button, the screen for selecting parameters for restore is displayed. Only select the
parameters you want to transfer to robot controller and click the [OK] button.

By unselect the parameters related the kind of robot model, the backup data can be used to different kind of

robot.
W Select restore parameters x
Parameter | Explanation | Attribute | =
AREA3ZZME Robot Mo. for area check 32 Comiman
AREA32CS Coordinate system in area 32 (world coordin...  Common
AREA32P1 Positionl for area check 32 (x,v,z,3,b,cI1,12) Commaon
AREA32P2 Position2 for area check 32 (x,v,2,3,b,c,11,12) Common
SLT1 Program name,Mode, Condition, Priority Common
AXMENO Robot no for additional axis Comman
AXIND AMP MNo. for additional axis Comman
AXUNT Unit for additional axis (deg/mm = 0/1) Common
AXGRTD Denominator of gear ratio for additional axis Comiman
AXGRTN MNurmerator of gear rauo for additional axis Commaon
[] RLNG Robot program vypeyL:MELFA-BASICA/2:MEL... Robot #1 =
[ MorG Mechanical stopper origin (Joint coordinate) Robot #1 ™
[C] MEINST Install bit pattern (1:end) Robot #1 -
Figure 17-11 Backup Project Tree Diagram
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Table 17-1 Operations for "Change Robot Arm Serial Number Too"

Check ON Check OFF
Controller e 75 - T
|/ |Change robot origin data. |Change robot origin data.
T 1 1 1 T 1 T 1
L Parameters(B) 4 k Parameters(B) =
11 1 1 11 1 1
Restore e S Restore el
files Origin data(B) files Origin data(B)
1 1 1 'l 'l 'l 'l 'l
L .parémefers for ) par.ame.ters for |
position repair (B) position repair (B)
CR800/ @ \@
750/ <before restore> <after restore> <before restore> <after restore>
790 controller controller controller controller
series
] ] ] | ] f ] ] ]
or Parameters(A) Parameters(B) Parameters(A) Parameters(B)
=T T- 1 1T 1
) [ T T 1
CRn-500 Origin data(A) FOrigin data(B) | Origind ata(A) yhems Origin data(A)
series | L1 1 F
J2 edition parameters for parameters for parameters for parameters for
or later position repair (A) Mposition repair (B)" position repair (A) position repair (A)
o $l X x
|
1
An initial value will be used if the file to
be restored does not have any
revision parameter for position repair.
] ] o A backed-up file is transferred. However, for
TranSferS the backed-up flle as Is. The Or|g|n the Origin data and the parameters for
data is overwritten. recovering positions, the information inside the
controller is retained.
Péram.eter;(B) Péram'eter' (B)
Restore : : : Restore : : :
files 1t origin data(B) files 1% origin data(B)
1 1 1 1 1 1
parameters for parameters for
I position repair (B)= F position repair (B) 4
1 | | 1 1 1 1 1 1
<before restore> @ <after restore> <before restore> @ <after restore>
controller controller controller controller
CRn-500
series i T T T T i T T T T
H7 edition Parameters(A) Plaran:e telrs(Bl) Parameters(A) .P.ararpete:s(BZ_
or earlier LI
Origin data (A) [Origin data (B) Origin data(A) Origin data(B)
| 11 1 1] r| 2
H i TTTTTTTTTTTTA
: ] : ]
! ' ! '
/Jf- ____________ /77' _____________

Revision parameters for position
repair will not be written

Transfers a backed-up file as is. The origin data
is overwritten.

L
Revision parameters for position
repair will not be written.

A backed-up file is transferred. However, as for
the origin data, the information inside the
controller is retained.

Be aware that if communication is cancelled during a series of restore processes, the position revision

parameters generated with the "Position repair" function and the origin data may be changed.
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, & Caution N

Do not restore backup information with an “[NG]” on the folder
name

Do not restore the backup information with an “[NG]” on the folder name because the backup
information will be incomplete.

"ING]" is added to the folder name when a communication fault occurs during backup or the
backup is interrupted by clicking the “cancel” button. Do not restore this backup folder because the
folder’s information is incomplete. The controller may not start if restoring is continued. When you
select a folder with an “[NG]” is selected when restoring, the following warning dialog is displayed.
Select “No” in most cases.

MELFA_RT x

The selected backup folder is imperfect.

_l_l There is a possibility that the controller doesn't start when restoring is
continued.
Are you sure you want to continue restoring?
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17.3. Offline backup (Offline project -> PC)

This function is save the offline setting/data as backup data to the personal computer. In this function, the kind of
backup is fixed "All".
Use this function in the offline mode.

(1) In the project tree, select the [Offline] in the target project and right click, then the context menu will be
displayed.

(2) Select the [Backup] in the context menu, then “New Backup folder” dialog will be displayed.

(3) In this dialog, specify the folder location and name for save the backup data, and click the [OK] button.

(4) After the backup is completed, the backup data is displayed in the [Backup] -> [All] in the project tree.

Workspace X New Backup folder = 0 X
4 Factory Mol LineA
¥ 3D Monitor Backup folder path:
| C:¥RT ToolBox3¥Factory Nol LineA¥RC1¥Backup | [ Browse... ]
Document Cut | Update
Backup | > Backup folder | Backup type |
RV-7F-D
Program 14
Spling 4
Parameter 14
Backup folder: Backup01 |
o

O Parameter
Cd System Program

Figure 17-12 Offline backup

The backup data created by this function can be used not only for restore to the offline project described in "17.4
Offline restore (PC -> Offline project)" but also for restore to the robot controller described in "17.2 Restore
(PC -> Robot)".
By restore the backup data to the robot controller, you can be reflected the contents of simulation setting to the
robot controller.
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17.4. Offline restore (PC -> Offline project)

You can rewrite the offline project with the backup data in the personal computer. For this restore function, only
the backup data it kind is [All] and [Parameter] can be used.
Use this function in the offline mode.

(1) Inthe project tree, open the [Backup] in the target project and open the [All] or [Parameter].

(2) In there, right click the backup data for restore, then the context menu will be displayed.

(3) In this context menu, select the [Restore], then the message confirming restore to offline project will be
displayed.

(4) By click [Yes] in this message, the offline project is rewritten with the backup data.

Workspace o x

[ Factory Mo1LineA - MELFA_RT x
[#& 3D Monitor

RC1

Offline

l Are you sure you want to deploy the backup to the project?
N

= o The contents of the current project will be rewritten.
estore X
3 Parameter Delete Please backup if necessary.
[C3 system Progr e
¥ Tool Open Backup program
RC2
Offline Check Backup programs
4y Backup Force Control Log File Viewer
§ Tool

T

Figure 17-13 Offline restore

The backup data used in this function, not only the backup data described in "17.3 Offline backup (Offline
project -> PC) " (back up from the offline) but also it described in "17.1 Backup(Robot -> PC)" (back up from the
robot controller) can be used.

By restoring the backup data of the robot controller to the project, on the simulation you can check and edit the
environment of the robot controller.
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17.5. Property Display of Backup Data

By selecting the backup data displayed in the project tree, you can display the information of the backup data in
the property.
Workspace qx
[ Factory Line #1
(#@] 3D Monitor
4 RC1
Simulation
43 Backup
Ba Al
i_ji
A Proy
LA Par| r

Properties 1 x
Backup Folder
Type All
Comment
Last Update
Backup

2018/02/23 13:26:23
2018/02/23 13:26:23
Controller Serial # AR0703001
Robot Serial #
Robot RV-7FR-D

Program count 6
Restore

Controller Serial #

Robot Serial #

Robot
Figure 17-14 Property Display of Backup Data

By checking the contents of the [Comment] field of the property, you can check the backup data for either robot
controller or offline project.

<For robot controller> Comments entered during backup (blank if no comment is entered)
<For offline projects> Project: (project name)

In the case of robot controller For offline projects

Properties I x Properties 1 x

Backup Folder Backup Folder

Type All Type All

iComment |_ Comment " _Project name:RCL _ i
Last Update 2018/02/23 13:26:23 Last Update 2018/02/23 13:36:16
Backup 2018/02/23 13:26:23 Backup 2018/02/23 13:36:16

Controller Serial #

ARO703001

Controller Serial #

Figure 17-15 Confirmation of backup target

ARO703001
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17.6. Deleting Backup Data

You can delete the backed up information.
Select the information to delete, then click the right mouse button. From the right mouse button menu, select
[Delete].

4y Backup

________

[ _F'F'I'EIFEIITI :, Delete !
Ol Bak— |
1 Back Open Backup program

-—J Paramet Check Backup programs

1 System|

Figure 17-16 Deleting Backup Data

It is also possible to delete all the backup data.
Right click [Backup] for the target project. From the right mouse button, click "Delete All".

4y {Backy
_J,b.l Restore
o (e
= Orline Project Backup
A Pr
i All g
By -E- Program ’
(s
By st Parameter

Figure 17-17 Deleting All the Backup Data

— & Caution

Be aware that once backup data is deleted, you can not restore it.

17.7. Open Backup program

Robot programs in backed up information can be opened and their content can be checked and edited.
For details, refer to "11.2.4 Editing a program in the backup data".

1y Badkup

o

3 Program Restore

1 Parameter

— Delete

1 System Prog =e
¥4 Tool Open Backup program
RC4

Offiine Chedk Backup programs

Figure 17-18 Open Backup programs
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17.8. Check Backup programs

You can confirm that there are no errors in backed-up programs.

Select the backed-up information, and click the right mouse button. From the right mouse button menu, select
[Check Backup programs]. You can use this function in “All”, “Program” and “System Program”.

If there is an error in the program the robot controller will not be able to execute the program. In this case, do the
following:

1. Do NOT restore the backed-up information in which there is an error program.
2. After you restore the backed-up information, the error program from the controller.

Restore
| Program Delete
CJ Bad
Cd Bad Open Backup program
2 Parame | [~ Ghesacup progans
L System|— === TS0 oT

Figure 17-19 Check Backup programs

17.9. Open the event history from backup data

Click the right mouse button on the backup data and click "Event History" from the menu to open the event
history of backup data. Display the event history up to the point when the backup was created.

This function is available only for "All" backup data of CR800 series robot controller. For details, refer to
"14.2.4Event Hisyory".

Workspace
[ Factory Line #1
[#& 3D Monitor
RC1
Offline
4y Backup

[Cd Paramete Delete
Cd System P
3 Tool Open Backup program
RC4 Check Backup programs
Offline
1y Backup Force Control Log File Viewer
¥ Tool Event history
RCS
Offiine Error history
43 Backup Error record
3 Tool

Figure 17-20 Event history

17.10. Open the error history form backup data

Click the right mouse button on the backup data and click "Error History" from the menu to open the error history
of backup data. Display the error history up to the point when the backup was created.

This function is available only for "All" backup data of CR800 series robot controller. For details, refer to
"14.2.5Errors".
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Workspace
& Factory Line #1
[#d 3D Monitor
RC1

4 Parameter
3 System Prog
+5 Tool
RC4
Offline
43 Badkup
5 Tool
RCS
Offline
Jy Badkp
+§ Tool

Figure 17-21

Restore
Delete

Open Backup program
Check Backup programs

Force Control Log File Viewer
Event history
Error history

Error record

Event history

17.11. Open the error record form backup data

Click the right mouse button on the backup data and click "Error record" from the menu to open the error record
of backup data. Display the error record up to the point when the backup was created.
This function is available only for "All" backup data of CR800 series robot controller. For details, refer to

"14.2.5.4Record information".

Workspace
& Factory Line #1
(¥4 3D Monitor
RC1

4 Parameter
Cd System Prog
5 Tool
RC4
Offline
4y Backup
5 Tool
RCS
Offline
43 Backup
5 Tool

Restore
Delete

Open Backup program
Check Backup programs

Force Control Log File Viewer
Event history
Error history

Error record

Figure 17-22 Event record

The software version of the controller that can use the error record function is as follows. Error record can not be
displayed form all backup data acquired by controller other than the version below.

Controller

Software Version

CR800-D/CR800-R/CR800-Q

All

CR750-D/CRnD-700

Ver.S1j or later

CR750-Q/CRnQ-700

Ver.R1j or later
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18. Tool functions
18.1. Oscillograph

The oscillograph function is explained.

&Caution

With the oscillograph, the maximum number of screens that can be opened is limited to eight since this
increases the load on the PC. Keep in mind that memory may be insufficient if many screens which
need memory such as program editors and parameter editors are opened.

18.1.1. Outline

The oscillograph can display a graphical representation of a robot's various internal data.

The data acquired from the robot can be saved in a CSV file. Prolonged data recording is possible by specifying a
storage interval. A program name, an execution row number, and an input-and-output signal are also
simultaneously recordable in a CSV file.

18.1.2. Communication method

The communication methods which acquire various internal data from a robot include the following two systems
are among.

18.1.2.1.0rdinary communication

This is a communication method which uses a communication server.
Therefore, it can be used in an environment where connection to a communication server is possible.
The characteristics of ordinary communications are shown below.

Table 18-1 Ordinary communication
Item Explanation
Maximum number of | 30,000
data held (About 50-minutes can be obtained at a data acquisition
interval of 100msec.)
Acquirable data types Fixed (See 18.1.3 Acquirable data)
Data acquisition interval | 50, 100, 200, 500, 1000, 2000, 5000, 10000, 30000msec

18.1.2.2.High speed communication

High-speed communication can use a real-time monitor function to acquire data at intervals of 3.5 msec or 7.1
msec. The real time monitor function cannot be used unless the environment allows the robot controller to
connect with a personal computer by Ethernet.

If you cannot get data from a robot controller, see “Communications (Ethernet)” (4) in “27.1 Q&A”.

The feature is explained.

Table 18-2 High speed communication

item explanation

Maximum recording data | 80,000 (About 9-minute acquisition possible)

Acquirable data types Maximum of 4 data selection (See 18.1.3 Acquirable data)
32 points of a continuous signal (IN/OUT) can be acquired

Data acquisition interval CR800 series : Maximum of 3.5 msec
CR750/700 series : Maximum of 7.1 msec

Robot software version CR800 series : All versions
CR750/700 series : S4b, R4b or later
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At the simulator start up, only the first project can use the real-time function.

&Caution

When high-speed communication is used on the high-load PC. there is a possibility that Part of the
monitor data will lose.
If the loss frequently occurs, please use normal-speed communication.
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18.1.3. Acquirable data

The list of the data that can be acquired from the robot is shown below.

Table 18-3 Oscillograph data list

Notation on the graph Unit Explanation High | Ord
Current feedback [Arms] Present value of the motor current. o o
Max current cmd2 [Arms] The maximum value of the current command for - o

the previous 2 seconds.
Max current cmd [Arms] The maximum value of the current command after - o
robot controller power supply is turned on.
. o A preset load ratio of each motor is displayed as an o o
Axis load level [%] alarm level,
The maximum value of the axis load level after - o
Max axis load level [%] robot controller's power supply is turned on is
displayed.
Position feedback [Pulse] g#&r)edrgr F;’rs;lastgrva:lout:t|on position is displayed in o o
Joint position(CMD) [mm deg] | Joint position (command) o o
XYZ position(CMD) [mm deg] | XYZ position (command) o o
Joint position (FB) [deg] Joint position (feedback) o -
XYZ position (FB) [mm deg] | XYZ position (feedback) o -
Position droop [Pulse] The. _amount of_ Qeflection at .the motor rotation o o
position to a position command is shown.
Speed (FB) [rom] The fgedback of the motor speed is displayed by o o
the unit of rpm.
Voltage V] A present power-supply voltage value is displayed. o o
Present RMS value of the motor current is o -
RMS current [Arms] .
displayed.
Regeneration level (%] The regenerative current value of each axis is o o
displayed as an alarm level.
Encoder temperature [deg O] Temperature of the_ encoder _of each axis o o
Correspondence since F series.
Current command [Arms] The current command of the motor. o o
Tolerable command + [Arms] The limitation value of the plus side of the current o o
command set to the motor.
The limitation value of the minus side of the current o o
Tolerable command - [Arms] co
command set to the motor is displayed.
Force sensor [N Nm] | The input value from a force sensor. o -
The input value from a force sensor (The resultant o -
Force sensor(+resultants) [N Nm] force and resultant moment values exist).
Force pos CMD(XYZ) [mm rag] | Force sense position command(XYZ) o -
[0.1%] | The higher rank side detection threshold of a © )
COL threshold + Cﬁtri?]t colIisior?detection function (plus side)
[0.1%] | The higher rank side detection threshold of a | © -
COL threshold - Taed | o lkcion detection function (minus side)
[0.1%)] o -
COL presumed torque rated Presumed torque of the collision detection function.
current
[0.1%)] o -
COL torque rated Actual torque of the collision detection function.
current
[%] Show the gap between the estimated torque and o -
actual torque by COL level (The values of COLLVL
Ref. value of COL level command, COLLVL and COLLVLJG parameters).
The value is shown if COL is enabled and servo
ON.
[% The absolute value of the error between the o -
Error of presumed torque rating] estimated torque and actualltorque of each a?<is.l
You can get this value only if the torque monitoring
function of safety option is enabled.
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Ex-T coordinates speed

[mm/s]

Speed of the Ex-T coordinates during execution of
the Ex-T control/the Ex-T spline interpolation

Ex-T coordinates position [mm deg] | The current position in the Ex-T coordinates o -
Spline path point - The path poipt number_that speed adjustment has o -
of adjusted speed pccurred _durlng executlor_1 of.the splmg
interpolation/the Ex-T spline interpolation
Tool point speed(FB) [mm/s] Speed of a tool center point (feedback) -
- . The remaining distance to the target position (in -
Remaining distance(FB) [mm] mm) while the robot is moving (feedback).
. Speed of a tool center point(command) o -
Tool point speed(CMD) [mm/s} Same as status variable values “M_RSpd”
- The remaining distance to the target position (in o -
c | Remaining hile the robot is moving (command)
.2 | distance(CMD) [mm] mm) whi . 9 p o
© Same as status variable values “M_RDst”.
£ The gap of a command position and a feedback o -
g Gap of CMD and FB [mm] position.
% Same as status variable values “M_Fbd”.
9 | Transport factor(CMD) [%] Speed of a tool center point (feedback) -
o - The current acceleration/deceleration status. -
(command)
Acceleration state(CMD) [0=Stopped,1=Accelerating, 2 = Constant speed, 3
= Decelerating]
Same as status variable values “M_AcISts”.
Controller temperature Controller temperature o o

Safety input

It turns ON when either safety input signal A or
safety input signal B is OFF.

(e]

Safety input signal A - Input signals 128 to 135 o -
Safety input signal B - Input signals 160 to 167 o -
INPUT - Consecutive input signal for 32 points o -
OUTPUT - Consecutive output signal for 32 points o -
*High :High speed communication Ord :Ordinary communication
18.1.4. Starting
From the project tree, double-click [Tool] -> [Oscillograph]
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Log Load Save  Smwve | Detad,,,

Record | Data File Orawing Flaying Back Data
Waorkspace
5 Factory Une=3
B 3 Moritor
# MELFAWorks
L~ B
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iy Badup
4 User Definvtion Soeen
Fie Mariager
3} 20 Viswon Calbration
* Force Sensor Caibration
BB Force Control Log Fe Viewer
Tool Automabc Calcuiation
RC2
Offine
W Tool
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0 1o smuatr
] 1-7:Cument faedback 37
utput 0 % | search §x
Resdy )

Figure 18-1 Starting the Oscillograph
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18.1.5. Communication settings

Display the Communication setting dialog by clicking the [Communication...] button.
Ordinary communication can be used as choosing the [Communication server].

High speed communication can be used by choosing the [Real time monitor].

Meathod: |Commniation server - | Method: |Rea|time manitor v|

= ) Select th st data
Select the interval to receive e R

Preset: Faiure investigation(General) i~

; 5 100 [msec]! Data#1: |Current feedback 'l
Data#2: |Speed(FB) M |
Data#3: |J|jint position(FB) M |
Data#4: |Rob0t Infarmation M |

Figure 18-2 Communication setting dialog

Select the data reception interval in ordinary communication via the communication server.

In High speed communication which uses the real time monitor function, indicate the data acquisition type up to a
maximum of 4, and the start numbers for the input signal/output signal, common preset data combinations are as
follows.

Table 18-4 Real time monitor: Preset Data

Name Data usefulness
Force sense setting Force sensor(+resultants) | Guess the optimum posture and motion while
Force pos CMD(XYZ) watching the value of the force sensor.

XYZ position(FB)
Robot information

Collision detection setting COL torque Adjust the optimum value of collision detection.
COL threshold +
COL threshold -
Ref.value of COL level
Collision detection error Speed(FB) Investigate the cause of abnormality detection of
investigation Current feedback collision detection.

Ref.value of COL level
Robot information

Failure investigation(General) Current feedback Investigate the cause of failure when the error
Speed(FB) occurred. (for general survey)

Joint position(FB)
Robot information

Failure investigation(Overload Speed(FB) Investigate the cause of failure in the event of an
error) Current feedback overload error.

Axis load level
Robot information

Failure investigation(Power Speed(FB) Investigate the cause of the failure in the event of
supply voltage) Current feedback a power supply voltage related error.
Voltage

Regeneration level

Also, when using high-speed communication, it is necessary to enable the real-time monitor mode in the
Ethernet parameter screen.
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Menu:
IP Address
Device & Line

Realtime Monitor

B Ethernet 1:RC1 (Online)

Real-time External Command

Mode of Realtime Monitor:
[V|Enable  (MONMODE)

Port #: (MONPORT) Receive Port # | 12000 |

Send Part 2 0 |

[eown | e

&Caution

Figure 18-3 Real time monitor mode setting

-To display the program name and an execution row number in high-speed communication it is
necessary to include "robot information” in the demand data.
*In "Ordinary communication”, IN and OUT signals are unacquirable.
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18.1.6. Start.”Stop
Check before starting that the tariet project is in an on-line state.

Clicking the [Start Record] ( ) button in the [Oscillograph] tab -> [Record] group on the ribbon, data will be
acquired from a robot and Taih drawing will start.
(

Clicking the [Stop Record] ) button will stop acquisition of data.

&Caution

The program name to be executed must be 6 characters or less. If it is set to 7 or more characters, the
program will not be displayed on the "Program / Signal Monitor" screen even if "Robot Information" is
included in the request data.

18.1.7. Graph setting

The [Graph...] button of the oscillograph screen can be clicked and the items displayed on a graph set up. The
graph setup can also be changed in data acquisition.

Graph Setting X
- Refre‘_;h_‘[‘[r_li Disp_!a_\,r_lﬂats: .
( - 30 [rr'sec]], | Fixed number -l 500 ‘
Graph #1 Graph #2
Horizontal Axis: Horizontal Axis:
!Tlme > | lTImE . |
Graph Output: Graph Qutput:

i Robot Information

21: | Speed(F8) J1

iCurrent feedback

1-1: | Current feedback 11

|
|

1-2: [ cyrrent feedback 12 | 22 cument feedback 12
|

13 current feedback 13 2-3: | Max current cmd2 13

14: Curent feedback 13 - 24

« « ‘ « « « « ‘ «

Current feedback J4 ’ ‘_Max ZiTent andt o

1-5: Current feedback 15 2-5! | Axis load level 15
Current feedback 16 ‘ hoscd i

1-6:  Current feedback J7 2-6: [Max axis load level 16
Current feedback 18

1-7: |Max current cmd2 J1 2-7: ‘Positwow feedback 17

. |Max current amd2 12 :

18 pax current cmd2 13 28: | controller temperature
Max current cmd2 14 '
Max current cmd2 15 1
Max current cmd2 16 | Clear Al

Max current cmd2 17
Max current cmd2 18
Max current cmd1 J1 Set
L Max current cmd1 12

Max current cmdl 13

Max current cmdl 14

Max current cmd1 15

Max current cmdl 16

Max current cmd1 17

Max current cmdl 18

Axis load level J1

Axis load level 12

Axis load level 13

Axis load level J4

Axis load level J5

Axis load level J6

Axis load level 17

Axis load level 18 '

Figure 18-4 Graph setting dialog
Table 18-5 Setting Items

Item Explanation

Refresh time Select the interval of time to refresh the graph.

Display points Specify the number of points displayed in the graph with fixed number or time scale.

Horizontal Axis Select the horizontal axis of the graph from acquisition data or time.

Graph Output Select the category of data displayed to the graph.

1-1->2-8 Select the data displayed to each graph.

In addition, a simple graph setting function is also provided on the oscillograph screen. Display/non-display of the
data selected in the graph setting screen can be switched from the lower left list of the oscillograph screen.
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[V] (select All) [)Gray Scale

[ 1-1:Max current cmd2 11
[/ 1-2:Current feedback 12

[+] 1-3:Max current cmd2 38
[/] 1-4:Tolerable command + 16
[+]1-5:Regeneration level 13
[+] 1-6:Position droop 17

[+ 1-7:Current command 15
[]1-8:Controller temperature

Figure 18-5 Switch of display/non-display of graph

You can change the graph drawing interval during data recording using the [Refresh time] drop-down list and the
number of display points displayed on the graph in the [Display points] drop-down list. The number of points to
display can be changed only by slider operation.

By using the [<-] [->] key on the keyboard, you can fine-tune the display range (horizontal axis) while looking at
the graph.

Refresh Time:

-

500 (]|

Display Points: : :
Fixed number - | | 234

1

h

Figure 18-6 Switch of [Refresh time] / [Display points]

18.1.8. Graph range setting

The [Range...] button of the oscillograph screen can be clicked and the display ranges of the vertical data axes
set. When [Auto adjust] is checked, the display ranges of the vertical axes in the graph are automatically
adjusted.

Graph Range Setting

[ Auto Adjust
Set up a range for every request data.
Name Minimum Maximum -~ | Edit... |
Current feedback -1.00 1.00
Max current cmd2 -1.00 1.00 | Resat l
Max current cmd1 -1.00 1.00 b
Axis load level -1.00 1.00 1
Max axis load level -1.00 1.00
Position feedback -442.00 9435946.00
Joint position(CMD) -0.01 50.00
XYZ position(CMD) -180.00 525.10
Position droop -1.00 1.00
Speed(FB}) -1.00 1.00
Voltage -1.00 1.00
Damamaratine laveal 1 AN 1 AN 1
Set Cancel

Figure 18-7 Graph range setting dialogue
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The [Edit...] and [Reset] can make two data or more a target at the same time.

[TAuto Adjust

Set up a range for every request data.

Name | Minimum Maximum ~ Edit...
Current feedback -1.00 1.00

Max current cmd2 -1.00 1.00

Max current cmd1 -1.00 1.00 L

Axis load level -1.00 1.00 r

Max axis load level -1.00 1.00

Posttion feedback
Joint position(CMD)

-442.00  9435946.00

Range Editor

XYZ position{CMD)

Posttion droop Target: Current feedback
Speed(FB) Max current cmd2
Voltage

Dananars winn laval

Minimum: ~E§ﬂ Maxirmum: | 11ﬁr_|

e

Figure 18-8 Range editor of the graph

18.1.9. Data confirmation

Clicking the [Detall...] () button in the [Oscillograph] tab -> [Drawing] group on the ribbon, you can check the
data displayed on the graph by numerical value. When acquiring data and playing back data, the current value is
displayed in [Data].

You can change the acquisition range of [Minimum] [Maximum] by switching [Target Data].

“All Data”: The minimum and maximum values of the entire data (including the invisible range) displayed on the
screen are displayed.

“In Screen”: The minimum and maximum values in the range displayed on the screen are displayed. However,
when the number of display points of the graph is "Time Scale", “All Data" is automatically selected.

The data column is displayed in the same color as the graph.

Detailed Data 25

~ Target Data: ~Search Direction:
|In screen -| | Backward | Forward ’
Agree the Graph | Data Minimum Maximum
Max current cmd2 J1 - R | 0.000] 0.000 Ams
Current feedback 12 - If 0.000 0.000| 0.000 Arms
Max current cmd2 18 - i 0.000 | 0.000] 0.000 Ams
Tolerable command + 16 B 3.150 3.150| 3.150 Amms
Regeneration level 13 — ]| 0 %
Position droop J7 | 0 of 0 Puke
Current command 15 0.000| 0.000 Ams
Controller temperature - EE | 12| 12 degC
Current feedback J6 - 0.000 | 0.000| 0.000 Ams
Axis load level 17 - 0.000 | o.ooq| 0.000 %
Current feedback )4 - 0.000 | 0.000] 0.000 Arms
Clear Al ] Close

Figure 18-9 Detailed data dialogue
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By clicking the [Stop Drawing] ( “ 5tep Prawing ) putton in the [Oscillograph] tab -> [Drawing] group on the ribbon
while retrieving data from a robot, you can stop drawing of the graph and trace back the lines of the retrieved data
by shifting the slider.

ool | » %= I RT ToolBox3 - Oscillograph 1:RC1

Workspace Home Online

g6
L

Stop 1
Record | Setfing
Record

Workspace
[ Factory Line#3

¥ 3D Monitor
P MELFA-Works

[ Rrc1

3 Simulation
4y Backup
4 Tool

DXF File Import
Figure 18-10 Oscillograph graph screen during data acquisition (top)

3D view Oscillograph

Qﬂ m | b start Drawing | = B rewing @psice B3 Fast v | W Refiect to 3D Monito

4 Stop Drawing [ ]

s
oo

Save  Save Detail...
Data Image
Data File Drawing Playing Back Data I Monitor

1% [oamwre

| %4~ Osdillograph 1:RC1

Progress Time: 00:01:20:531
Recv Number: 16
Program: ]

Line#: 6
Log Interval: =

A cursor is displayed while operating the slider. The value at the cursor position is displayed in [Data] of the
detailed data dialogue.

- oscillograph 1:RC1

Communication server
Interval time: 5000 [msec]

Progress Time: 00:02:56:625

Recv Number: | 35/43

Program: i1

Line#: 3
Communication.. .

~ Target Data:

All data

~Search Direction:

Backward ‘ Forward

Agree the Graph

] Data Minimum Maximum

Joint position(CMD) 11
Joint position(CMD) 12
Joint position(CMD) 13

45.580 147.600 deg
-54.900 67.100 deg
30.750 94,960 deg

Joint position(CMD) 15
Joint position(CMD) 16
Voltage 1

(
(
Joint position(CMD) 14
(
(

-0.070 0.040 deg
41.960 86.480 deg
-45.520 147.590 deg

Controller temperature

—— | 100

I Clear Al

I Close

Figure 18-11 Cursor movement by slider operation

After acquiring data from the robot or after reading the data of the data file, double-clicking the value of
[Minimum] [Maximum] will move the cursor to the corresponding part according to the specified search direction.
However, it can not be used during data playback.
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- Target Data: B ~Search Direction:
Al data - Backward | Forward
Agree the Graph Data Minimum Maximum
|Joint position(CMD) J1 - | L 45.580 147.600 deg
Joint postion(CMD) 12 v 60.500 -54.900 67.100 deg

7Jomt position(CMD) 13
| Joint position(CMD) 14

o 4
N
2 B
o
= ]
=y

Joint position(CMD) J5 . 71.210
| Joint position(CMD) 16 v 95.200
[vokage 1 -
Controller temperature o _
[
Clear Al ] J h Time: Display Points:
T 500 [msec] Fixed number v 100
=

~Target Data: - Search Direction:
[All data - Backward ‘ Forward J
\
Agree the Graph | Data Minimum Maximum
Joint position(CMD) J1 8| 45580 -45.580 147.600 deg
Joint position(CMD) J2 - 43.120 -54.900 67.100 deg
Joint position(CMD) 13 - 30.750 94,960 deg
Joint posttion(CMD) 34 v U0/ -0.070 0.040 deg
Joint position(CMD) 15 - 41.960 41.960 86.480 deg
Jaint position(CMD) 16 - 45.520 147.500 deg
Vokage 1 - | I 0 oV
Controller temperature - ' 12 12 degC
- N
- N
- I N .
- - I
- I I
-
- - I
gt -LJ th Time: Display Points:
" 500 [msec] Fixed number v 100
—

Figure 18-12 Cursor movement by double click [Maximum] (in screen)

&Caution

When jumping to [Minimum] [Maximum] with the data "Time Scale" displayed for a long time, the value
of [Data] may not match the value of the graph. At that time, change the number of display points to
"Fixed number" and check the graph.
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18.1.10. Playing back data

Clicking the following buttons in the [Oscillograph] tab -> [Playing Back Data] group on the ribbon, data can be
played back along the time axis while the cursor is moved automatically.

D Rewind [ Pause L3 Fast Foward
3 Playback

Playing Back Data
Figure 18-13 Data Playback Buttons

Clicking the [Playback] button moves the cursor along the time axis.

Clicking the [Rewind] or [Fast Forward] button moves the cursor at [x1] or [x2] speed, respectively. You can select
the speed from [x1]/[x2]/[x10] by clicking the button again.

To stop playback midway, click the [Pause] button.

_____________________

|| 2 Rewind \.I:.l Pause [ Fast Foward ) Rewind B Pause :I 3 Fast Foward |,
1 | 1
' x1 '3 Playback = Playback:\:g_ﬁ _________ )
Playing Back Data Playing Back Data
Rewind (x1) Fast Forward (x10)

Figure 18-14 Data Playback States on Oscillograph

18.1.11. Save Data.”Log Setting

Clicking the [Save Data] (Ld ) button in the [Oscillograph] tab -> [Data File] group on the ribbon, the data
acquired up to that point in time can be saved in CSV file format.

Lo

The newest data can be written out to a log file at a set time interval. Clicking the [Log Setting] (H—J) button in
the [Oscillograph] tab -> [Data File] group on the ribbon, select the [Log the Measurement Data] check box in the
operation dialog of the displayed log file. The time interval written in a log file is specified in the [Select the
Interval Log] drop-down list.

Log File Operation x

Setup of a Log File

/Log the Measurement Data

Log File Folder
C:¥RT ToolBox3¥Factory Line #2¥RC1¥Oscilograph¥Log Browse...
Select the Interval to Log: - 3'[]5_(['] Recording time [sec]: | 10.00]
0.1" . )
0.2"
05 Set
1.0"
3.0"
5.0"
10.0"
30.0"
1'00.0"
2'00.0"
3'00.0"
5'00.0"
10'00.0"
30'00.0"
1:00'00.0"
12:00'00.0"
24:00'00.0"

Figure 18-15 Log file operation
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If you select 3 minutes or more in the log preservation interval, you can set [Recording time]. When [Recording
time] is set, log data for the specified time is saved for each log preservation interval specified. [Recording time]
can be set up to half the log preservation interval. However, when the log preservation interval is set to 10
minutes or more, [Recording time] is 3 minutes (180 seconds).

When [Recording time] is set to 0, the latest data is written to the log at regular time intervals as when log
preservation interval is specified to 2 seconds or less.

Log Start

( ) 10 min I 10 min 10 min
1 minI 1 min 1 min

A log file will be created during this time

Figure 18-16 Log output image when log interval is 10 minutes and recording time is 1 minute

Click the [Set] button to complete log file setup.
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The data save / log file name, and its save folder are as follows.

Table 18-6 Data saving file name / Log file name / Data saving folder

ltem

Explanation

Data saving file name

Store<time stamps.csv

The <time stamp> shows the time which clicked the [Data save] button.
“<A.D(4chars)>< month(2chars)><day(2chars) > -
<time(2chars)><minutes (2char) ><second (2chars) >”

Example:
Store20130911-183525.csv

Log file name

Log<time stamp>.csv

The <time stamp> shows the time at the time of a data acquisition start.
(Same as data save file name)
(Same when [Recording time] is set)

Example:
Log20130911-183525.csv

Data save folder

“Workspace \ Project \ Oscillograph \ Log”

The save folder of the log file can be changed.

Select the interval to
log

When you select the [Real time monitor] of the [Select the interval to log]
drop-down list, you can save all the data acquired in real time monitor to the log
file. If the data is more than 50 million cases (about 1 hour), it will be saved to a
new time stamp log file.

Recording time

Save the log for the specified time.

If you select "3'00.0" or more from the [Select the Interval to log] drop-down list,
the recording time can be set.

It is possible to set it to half the log preservation interval (maximum 3 minutes
(180 seconds)).

When set with "0" (second), only one data is output as with normal log.

/& Caution \

PC sleep, etc.

If you select the [Real time monitor] in [Select the interval to log]

Cancel the power saving settings of the personal computer such as screensavers, disk stoppage,
-File save will stop if the disk capacity is less than or equal to 500M bytes.

If you are using a low-performance PC

*It may not be possible 3.5/7.1msec interval.

-High-speed communication writing to files takes CPU power, and screen operation may not be
possible. In such cases, shut off the communication with the robot by, for example disconnecting the
communication cable of the robot. Screen operation will then recover.

If screen operation is not possible, select a save interval of [1.0”] or more. /
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18.1.12. Load Data

The data file and log file which were saved in "18.1.11 Save Data.”Log Setting" can be displayed on the graph
by clicking the [Load Data] () button in the [Oscillograph] tab -> [Data File] group on the ribbon.

18.1.13. Save Image

Clicking the [Save Image] ) button in the [Oscillograph] tab -> [Data File] group on the ribbon, the graph

currently displayed can be saved as a bitmap image
The image file name and the image save folder name are as follows.

Table 18-7 imag_;e filename & Imag_;e saving_; folder
Item Explanation

Image file name Img<time stamp>.bmp

The <time stamp> shows the time stamp when the [Image save] button was

clicked.
Example:
Img20130911-183525.csv
Image save folder “Workspace \ Project \ Oscillograph \ Image”
18.1.14. Gray scale

When the gray scale checkbox is turned on, the graph is displayed in gray scale.

18.1.15. Reflect to 3D monitor

Clicking the [Reflect to 3D monitor] button () in the [Oscillograph] tab -> [Monitor] group on the ribbon, you can
reflect the joint position (FB) or joint position (CMD) which you acquired from the robot on the 3D monitor.

18-392 18-392



[Reflect to 3D monitor] button

Himkimsa|sENn|E R Toolss” - Sicliogragh 1RC)

Workspade Hoise - Onling 0 vhew'

HE & " Hda )
5t

avt tog | Load  Sew  Swve
Recsed Seftmg | Oata  Data image
Recors Tt Fie Drawing Paging Back Data Moniess
T S 1 | &2 ovcvorson wnc = o i
T3 Faciory Lnea3
B 30 Morvtor R
RC1 &S

<a>

<b>

Figure 18-17 Operation of reflected to the 3D monitor

Clicking the [Reflect to 3D monitor] button ( # Refiect to 3D Monitor ) and pushing down, the joint position (FB) or

the joint position (CMD) selected by the cursor<b> is reflected in the 3D monitor.

By moving the cursor<b> with the slider, you can change the posture of the robot in the 3D monitor.

You cannot click the [Reflect to 3D monitor] button if the log data that you acquired from the robot includes

neither the joint position (FB) nor the joint position (CMD).

The joint position (FB) is reflected in the 3D monitor if the log data that you acquired from the robot has both the

joint position (FB) and the joint position (CMD).

You cannot click the [Reflect to 3D monitor] button if the robot model displaying log data in the oscillograph
screen does not match the robot model set in the project. In this case, it is necessary to change the robot model

in the project to match the robot model set in the log data.
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Set the robot model in the project as follows.

Table 18-8 Setting the robot model in the project

Log data displayed in oscillograph Robot model set in project
screen
Log data acquired from the connected | Robot model of the connected robot
robot
Log data read from the log file Robot model set in the header row of the log file

&Caution

This function can be used in offline status( ) only.

You cannot use this function in online status or simulation status ( Em )-

&Caution
/

The graph display will be disturbed by operations requiring CPU\
power

Regardless of which software is operated, when an operation needing CPU power, or file
read/write operation, is carried out, the communication with the controller will be delayed/dropped,
disturbing the graph display.

Please keep in mind that graphing is mainly disturbed by the following operations.

-Data saving operation
*Image saving operation

\ Graph setting operation /

18.1.16. Program and Signal Monitor

Clicking the [Program and Signal Monitor] button ( 3Program and Signal Meniter) in the [Oscillograph] tab ->
[Monitor] group on the ribbon, you can check the program execution line and the signal status at the cursor
position of the data displayed on the graph.

If the data contains robot information, the contents of the program are displayed and the execution line is
highlighted.

The signal displayed on the signal monitor is the range of the signal acquired at the time of oscillograph recording
for both input and output. Refer to "14.3.1 General signals" for how to see the signal.

Program and Signal Monitor 2
Program S
Robot Name: RV-7FR-D Program Name:  pICKIN

25 Mvs P1

26°

27 "Hand Close

28 HClose 1

29 'Hide the object A

30 M_Out(100) = 0

31 'Wait 0.5 seconds

32 Dly 0.5

33 'Move above the object A

34 Mvs P1 + POFFSET

35°

Jo e Move the object B ****=
37 'Move above the object B

38 Mov P2 + POFFSET

38’ bt

o]

Figure 18-18 When displaying data recorded via Communication Server
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Program and Signal Monitor x

-Program
Robot Name:  |RV-7FR-D Program Name:  |PICKIN
25 Mys P1
26"
27 'Hand Close
28 HClose 1
29 'Hide the object A
30 M_Out(100) =0
31 'Wait 0.5 seconds
32 Dly 0.5
33 'Move above the object A
34 Mvs P1 + POFFSET
35
36 "***** Move the object B ****=
37 'Move above the object B
38 Mov P2 + POFFSET
39"
- Signal =
Input Sbl’lﬂ': Display Format : 1 Hex v
Signal# |F |E|[D|C[B 7|65 |4 2|1 )0 | Hex
15- 0 [0of0jJOof0]0O o(o0jJofo0O 0| 0|0/ o000
31-16 ([0 fO0jOfO0]0O ofojofoO 0]0]0) 0000
Qutput Signak:
Sgnal* |F|E|D|C|B 7]|6|5]|4 2|1 ]|0| Hex
15- 0 (ofo]ofo]o ojofo]o 0 0003
31-16 ([0 (0|0 [0]|O ofo|ofo0 0| 0|0/ 0000

Figure 18-19 When displaying data recorded via realtime monitor

&Caution

This function can be used in offline status( ) only.

You cannot use this function in online status or simulation status ( ).

4

&Caution

If the program executed during oscillograph recording does not exist in the offline program list,
the program will not be displayed. Please copy from online to offline and read the data again.
If the name of the program executed during oscillograph recording is 7 characters or more, or if

you change the program name, the program will not be displayed.

If you change the contents of the program executed at the time of oscillograph recording after
recording, the execution line highlighted on the program monitor may not match the graph data.

The range of the input / output signal to be displayed can not be changed.

\

J
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18.2. DXF file import

Here we will explain the DXF file import function.
This function is not available in the mini edition.

18.2.1. Outline

This imports the DXF files can be converted into robot programs / spline files.
The version and entity data of the DXF files that are compatible with this function are shown below.

Table 18-9 DXF files compatible with this function

Item Explanation
Version To AutoCAD 2014.
Entity data LINE
ARC
CIRLE
POLYLINE/LWPOLYLINE
SPLINE

* DXF is a CAD data format developed by Autodesk, Inc.
* Unit system is treated in millimeters (mm).

18.2.2. Starting

Select [Tool] — [DXF File Import] from the project tree and click the right mouse button. The context menu will
open. Click [Open]. DXF file selection dialog is displayed.
Select a DXF file, and press the [Open] button. The “DXF File import” dialog appears.

o x O £ Impaet (Palyine. du)

File Manager
4i] 2D Vision Calibration

Force Sensor Calibration
= Force Control Log File Viewer
& Tool Automatic Calculation

Ou-l % RT ToolBox3 » Factory Line#l » RCL » Others - | J,‘ ‘ Search Offers P |
Organize »  Newfolder =~ O @
f— ~  MName Date modified Type Sz
B Deskiop || workidsf 4/11/2017 505 P DXE File
& Downloads
| Recent Places
4 Librariss
%] Documents
J‘ TMusic
[ Fictures
B videos
% Computer
€ hletwork v [4 [ ¥
File nomes work o -| [ by |

Figure 18-20 DXF File Import Startup Screen

18-396 18-396



18.2.3. Flow of operations

Select a DXF file to be imported <a>

A\ 4

Select the layer to be imported <b>

v

Select the entity you want to import <c>

Use the Ex-T control Not use EX-T control

v A\ 4

Setting of the gripping position of the imported Calibration performed for coordinate

transformation <e>

entity and Ex-T coordinates <d>

v

Set the posture of each point <f>

A

Spline file selection Robot program selection
v v

Spline file output <g> Robot program output <h>

Figure 18-21 Flow of operations

For detailed operation method of <a> ~ <f>, refer to "7.4.5 Creating a spline file (2) Creating with DXF file
import function” in the robot controller owner's manual.

<g> Output to spline file
Select the [Spline file] as the output format in the [Generated Points] page and click the [Finish] button. The

spline file edit screen opens, and the generated point sequence data will be output. Click the [Yes] button in the
import completion message to display the spline file save dialog. Specify the spline file number you want to save
and click the [Save] button to save the spline.
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Layers Sattings:
Entities Ram mﬂs
Ex.T Controt Layers a
Entities 1
Calibration Bt ol e
Posturet Pasture type Constant with respect to TP
Generated Points Mamd'mw
= xmm]  Ywewl Zmm] Aldeg) Bldeg)  Cldeg) =
1 -3089.318 -1139.347 -0.000 -180.000 -9.000 40,929
2 -3267.735 667872 -0.000 -180.000 -0.000 32466 1
3 3379978 64.509 0.000 -180.000 -0.000 19.885
4 3360701 669635 0.000 -180.000 -0.000 9623
5 3245380 1223251 0.000 -180.000 -0.000 0.050
6 -3047.680 1750.340 0.000 -180.000 0.000 -8.520 1
7 -2734.058 2268601 0.000 -180.000 0.000 -19.764 1
8 2264477 2778806 0.000 -180.000 ©.000 31420
9 1602228 3233724 0.000 -180.000 0.000 44834 e
4 L3010
y Output formats & Spine fie { Tokrarice of posture 5 0(%1.)
/ Robo pogram [ sl
[ <gack | poshi [ concal |
X )
Selection
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T 063316 -113R347 0000 -180.000 0000  40.530 0000 0000 L,
2 32735 GEIETZ -0.000 180000 0000 32460 0.000 0.000 L
. 3 -33msr8 64569 0.000 -180.000 -0.000 15885 0.000 0000 L
The import has been completed. 4 3360701 660635 0.000 -180.000 -0.000  O.EZ5 0.080 0.000 L
5 -3M9380 [223.251 0.000 -1B0.000 -0.000 0.050 0.000 0000 L
6 3047589 (750340 0.000 -180.000 0.000 -5.520 0.000 0.000 L.
a)you save the spllne file? 7 2FA05E 2268801 0.000 180000 0.000 19764 0,000 0.000 L
8 2264477 2778.8% 0.000 -180.000 0000 -31.420 0.000 0.000 L
9 a602338 32327 0000 -1B0.000 0000  4E34 0000 0000 L
10 850543 3622733 0.000 180,000 0.000 58280 0.000 0.000 L,
1 -161.344 3626649 0000 -180.000 0.000 -70.004 0.000 0.000 L
12 445793 3600912 0.000 -180.000 0.000 -80.348 0.000 0.000 L
13 995548 3479.149 0.000 180000 0000 -90.001 0.000 0.000 L
14 1518774 3266900 0000 180000 0000 95646 0.000 0000 L
15 2022884 2946629 0000 180000 0.000 -109.552 0.000 0.000 L
16 2543190 2477588 0.000 180.000 0.000 -120.659 0.000 0.000 L
17 3004101 1525.788 0.000 180.000 0000 -335.064 0.000 0.000 L
18 3290013 1118185 0.000 180.000 0.000 -147.893 0.000 0.000 L
19 3387588 538561 0.000 180000 O0.000 -157.812 0.000 0000 L
fl .
] e
Ponts: A0|(Fser: S84 {apa])
Cumentt fostion: | -192.300 | 255,680 B02.600 120840 52850
Spiine File 500 2.6 tiait

Spine Fle Lst; Refrash |
# Foms. Comments  Sie Date Time  Versi* |
L

02

03

o

o

L)

07

i ::
e b

spine 7: |01
s | cancel
Figure 18-22 Output to spline file

<h> Output to robot program

Select [Robot program] as the output format in the [Generated Points] page and click the [Finish] button. A
“New Robot program” dialog appears. In the "New Robot program" dialog, enter the name of the robot program
you want to save, and click the [OK] button to display the program edit screen.
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Generated Pointy

/'mm: :
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Layers 0
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< Robot program  [Speed; 50 [mmys])

Selection

Robot program

| saw | Date Tima | protect
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Figure 18-23 Output to Robot program
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18.3. User definition screen

It is possible to edit the user definition screen which can be operated by highly efficient T/B.

You can make a customized screen by arranging parts such as buttons and lamps that synchronize with the I/O
signal. You can make two or more pages of definition screens. These pages are managed by a file (called “User

definition screen file”) as one group. It is possible to create two or more user definition screen files.

You can make a customized screen in the high-function T/B by arranging parts such as buttons and lamps that

synchronize with the I/O signal. You can make two or more pages of definition screens.

N Editing User definition screen

~— User definition screen file =~ ~— User definition screen file =
(xxxxx.uds) (yyyyy.uds)
User definition screen User definition screen
& s i
& s
. J . J

T This screen can be used by the following applications in in high-function T/Bs.
- As an operation monitor.

- With T/B is enabled, peripheral devices such as conveyers can be made to work by the buttons on the

screen.

T/Bs which can use user definition screens, and their software versions, are as follows.

Table 18-10 T/B which you can use an user definition screen, and its software version

T/B Software version of T/B
R56TB Version 2.2 or later
R57TB Version 2.2 or later

Parts that can be displayed on the user definition screen are as follows.

Table 18-11 List of parts

Parts Explanation
1 | Buttons A signal can be output from the robot controller by clicking the
button.
The signal can be output only in T/B-enabled state.
2 | Lamps Lamps can be turned on/off by the state of an 1/0O signal.
3 | Robot Variable The value of a specified variable can be displayed.
information | Exe lines The executing program lines can be displayed.
Program name | The executing program name can be displayed.
Exe line num. The executing line number of the program can be displayed.
Cur pos Current position data of the XYZ coordinate system can be
displayed.
Cur jnt Current position data of the joint coordinate system can be
displayed
4 | Operation Panel Button You can display each the button that exists in the operation
panel ([START] button etc.).
5 | Label A character string can be displayed.
6 | Message You can display a message when the set conditions met (It is

not always displayed on the screen).
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18.3.1. Creating a new User definition screen file

In order to create a user definition screen, it is necessary to create a user definition screen file.

Select

[Tool] -> [User definition screen] in the project tree and click the right mouse button and select "New” in the

right button menu. Click the [OK] button after inputting a new file name. The newly-created user definition screen
file is added to the bottom row of the [user definition screen].

— & Caution \

Workspace ax |
E 1234
W 30 Monit B

oL New User Definition Screen File
Offiine

s Sadup FNew Name:

& Tool
@ Oscilograph

Bm Force Con/ | New 17 -
RCZ e e g OK Cancsl _]
Offline

3y Badkup Export
4% Tool

A

Figure 18-24 Creating a new User definition screen file

About User definition screen files

It is possible to create a user definition screen file name as desired. But user definition screen
files are used as folder names in Windows, so you cannot use characters that cannot be used in
Windows folders names (\/: *? “< > | ).

An error will occur when an inputted user definition screen file already exists.

About the extension of user definition screen files

The extension of the user definition screen file is “.uds”. If the extension is omitted, or when the
wrong extension is input, the .uds extension is attached automatically.
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18.3.2. Editing the user definition screen page

Double-click [Tool] -> [User definition screen] -> [“User definition screen file”] -> [‘Page name”] in the project tree.
The edit dialog of the user definition screen is displayed.

When you create a new user definition screen, select [Tool]->[User definition screen] -> [“User definition screen
file”]-in the project tree then click the right mouse button and select "New” in the right button menu. A new “User
definition screen” is displayed.
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W Page3
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Figure 18-26 creating a new user definition screen
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The grid lines (<a>) are displayed in the edit display of the user definition screen. Each part can be registered
with the block units (<b>) delimited in this grid line.

-~ User Definition Screen 1:RC1 Pamel_01.uds

S | ) ) SRR ) ) Y| (S o e [P e S S

<b>
Figure 18-27 Editing the user definition screen
<1> Name . Set the page name. The name can be input by the [Edit] button.
<2> Line :  Theruled lines are drawn on the "User definition screen”.
<3> Save :  Saves the edited content.
<4>message You can edit the message (see Table 18-10).
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18.3.2.1.Button

(1)

Click the position (block) in which a button is made (<a>). The left side of the button is arranged in this

position.

After the "Select item" window is displayed, click the [Button] button (<b>).

Set the button name, button size and the kind of button in the "Create button” window.

The operation when the button is clicked is set by the [Set] button (<c>).

"Operation setting" (<d>).
After the setting is completed, click the [OK] button (<e>).

- = User Definition Screen 1:RCL Pame!_01,uds Pagel

ST S O S ISR S 1SS S SR ) SR SR M) 1SS M

Equipn}nentz l Equlpnlenﬁ l Equipmentd l<a>

The set content is displayed in

i)
oy
— ||

|

-
=i

<1> Name : | START |
[J2Lines | |
2> p  sw
<C>
Button T : O Alternate " Momenta
<3> ¥ - <d> I
Al it Setting
Movement Setting 1
Set
output signal No. 24 is set to High. J' *
<4>Y< Movement Setting 2
| unconditionally ‘
Turn Off Signal S ,outputsignal No. | 24| is |settohigh. |
\. e
; Unconditionally =
[ oK l { Cancel ] | done nothing.
¢ Turn off signal
| 1nvaid -
o
Figure 18-28 Creating a button
<1> Name Sets the name of the button.
The button name can be input by the [Button name edit] button.
The button name can be displayed with two lines by checking "2 lines".
<2> Size The width of the button can be set.

The settable button widths are 1/2/3.
I s F (s “
5 [ [ S S|
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<3> Button type

<4> Operation setting

The kind of the button can be set.

Alternate When the button is clicked once, the button keeps ON state. And
when the button is clicked again, it returns to OFF state.
The signal output is kept too.

Momentary | The button stays in an ON state while it is being pushed.

This sets the preconditions and the signal output operation when the button ON.

The preconditions can be selected as follows. Set the signal number etc., when a
signal state is the precondition. The precondition is judged when the button is ON or
OFF.

- Unconditionally

- State of the specified Input signal

- State of the specified output signal

The signal output operation can be selected as follows. Please set the signal
number etc. when this signal is output.

- Do nothing

- Output the specified output signal

Up to two operation settings can be registered.

Two operation settings operate individually by using their respective preconditions.
Moreover, when High and Low are set to output to the same signal number, and
both conditions become true, Condition2 is given priority.

If the operation is set to signal output, when the button is OFF an inverse signal to
the High/Low state will be output at ON.

[ Button operation setting examples |

Here we will describe an example of a button that outputs output signal number 20 at High when input signal

number 20 is high.

(1) A default value of the “Button operating

condition” window is shown in the figure at right.

(2) Set the operation conditions.
Click <d>, and select the signal type.
If something other than "Unconditionally" is
selected, the input area of the signal number
and the combo box to select the status are

displayed.

Now, select "input signal".

~Condition 1
[Uncundm.mally *
done nothing. ~ ‘
-Condition 2
Unceonditionally hdl
| done nothing. ~
~Turn off signal
Invalid * ‘
o

Button Operating Condition -

~Condition 1
[Unca nditionally

Unconditionally | - -
input signal <d>  done nothing. |
output signal

Condition 2
Unconditionally - |
done nothing. -~
~Turn off signal
| Invalid # |

.
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(3) Input "20" in the signal number (<f>).
Click the status of the signal (<g>), and select
"High".

(4) Select "High" as the signal operation when
clicking the button (<h>).

(5) The input area of the output signal number is
displayed.
Input "20" to the signal number (<i>).

(6) After the setting is completed, click the [OK]
button (<k>).

Button Operating Condition x

~Condition 1
¥ ‘inputsigna! '} No. I 20| is |Low '|
Row <g>
p b e |
~Condition 2 <f->

~Turn off signal

Button Operating Condition

Unconditionally -1

< Condition 1
I |input signal ‘| No. | 20] Is ;High
:dclne nothing. '_I
- Condition 2

done nothing. -~

- ‘rum-pﬂ' signal

mvald -

oK

Button Operating Condition x

~ Condition 1
¥ ‘input signal -I No. ! 20| is |HEgh '}
,output signal No. | 20| is [setto high. - |
~ Condition 2 \
<i>
~Turn off signal
<k>N_

done nothing. J
set to low. _—< h>
set to
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18.3.2.2.Lamp

1) Click the position (block) in which the lamp is made (<a>). The lamp will be arranged at this position.

2) After the “Select item” window is displayed, click the [Lamp] button (<b>).

3) Select the lighting color of the lamp in the “Create lamp” window.

4) Click the [On/Off condition] button (<c>), and set the lighting condition and the turning off condition on
"The lamp on/off condition” window.
After setting the lighting condition and the turning off condition, click the [OK] button (<f>). The set
content is displayed (<d>) to the right of the [On/Off condition] button.

(5) After setting the lamp color and lighting condition and the turning off condition, click the [OK] button

(<g>).

Light Blue| Red “Magem Yeliow\

~Setting

On/Off Condition

Tf input signal No. 20 is High,the lamp is turned on. <d>
input signal No. 20 s Low,the lamp is turned off.

-
~Lamp Color
{ OOOJOOJ

- | Lo [
<IC> 0K <g> Cancel

The Lamp On/Off Condition x

F)n Condition

i ‘inputsugnal 'l No. ‘20 } is ‘High " |, the lamp is turned on. ‘

» | off condition
{f [input signal '| No. ‘Zd ‘ is ‘Low

<f>=—

Figure 18-29 Creating a lamp

<1> Lamp color : The lighting color of the lamp can be selected.

<2> Setting : The lamp turning on / off conditions can be set.
If only one condition is set, the lamp will operate as if the other condition is set to the
opposite High/Low state for the same signal number.
Moreover, when both the ON condition and the OFF condition are true, the ON condition
is given priority.
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| Example of setting lamp ON/OFF_|

Here we will describe an example where a lamp is turned on when the input signal number 20 is high, and is
turned off when the input signal number 20 is Low.

(1) The default value of “The Lamp on/off
condition” window is shown in the
figure at right.

The Lamp On/Off Condition

ok

Click <h>, and Select the signal type.
Now, select “input signal”. F’" i

<h> |

Not use
input signal
off output signal
Not use >

(3) Input “20” for the signal number (<i>).

The Lamp On/Off Condition

On Condition
{F input signal ~ | Ne. |20 ] Is | Low - |, the lamp is turned on. J
Off Condition <i>
[ Not use * ‘
light the lamp.
-On Condition
F|inputsignal -‘ N0-|2E| } i5|Low '],ﬂ:elampismmedun. 1
Lt_)w L
Off Condition High ‘il
- o |
o
off the lamp, and click the [OK] button
(<|>)_ On Condition
[l‘ |input signal - | Ne. [20 | is [High -, the lamp is turned on.
Off Condition
[flmputsignai - | Ne. |20 |E ‘Low * |, the lamp is turned off. J
P
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18.3.2.3.Variable

The value of the specified variable is displayed.

(1) Click the position (block) in which the variable is displayed (<a>). Left side of the variable is arranged at this
position.

(2) After the "Select item" window is displayed, click the [Robot information] button (<b>).

(3) Select "variable" (<c>) as the type in the “Create robot information” window.

(4) After setting the information of the variable, click the [OK] button (<d>).

< User Deﬂntt'i’oﬂ Sc:reen 1:RC_1 Pamel_ﬂl.uds Page3

ILine NA s |' Exe line num!
—~—+— o S i s R

Create Robot Information

JTTTEJ

<1> - — d o ||
<2 — L—pSize : |2 2 ‘ |:> Lineno.: | || line num| |
slot : |1 '}

e

<3> 1>
Name : ‘ |
<4>-F Variable Type
‘© Numerical [ Character
(I Position () Joint
<5> Edit
[ ©Disable  ( Enable }

<6> —P Arrangement
[ Gleft  Center (’Right

<7> ~1b color : | white

<d>——Pok -

Figure 18-30 Creating a display of the variable

<1> Size . Set the width of box in which the variable is displayed. A value from 1 to 16
can be set.

<2> Slot . Select task slot number for which the variable is used.
The range of slot numbers that can be set differs according to the system
using it.

<3> Name . Set the variable name. Robot Status Variables also can be set.

<4> Variabletype : Select the variable type.

<5> Edit . Select the edit permissions of the variable

When set to Enable, while displaying this screen you can change the value
of this variable by touching this part and displaying the input value screen.
(Only when T/B state is enabled.)

<6> Arrangement  : Select the position at which the variable is arranged.

<7> Color . Select the background color of the area where the variable is displayed.
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18.3.2.4.Program execution content

The content of the program being executed is displayed. Up to 7 lines can be displayed.

(1) Click the position (block) in which the content of the program is displayed (<a>). The left side of the program
execution content is arranged in this position.

(2) After the "Select item" window is displayed, click the [Robot information] button (<b>).

(3) Select "Exe line" (<c>) as the type on “Create robot information” window.

(4) After setting the information on the execution content, click the [OK] button (<d>).

:RCH Pamel_01.uds Paged

!Lme NJ | |l Exe line num’
S= k= ;l—/i-—<a>-+<b>

[ | | |

<C>
Create Robot Information x

<1> L) Type : | Exe lines - | |:>
<2> | Size : 8 v. !
slot: |1 ']
User definition screen - -ZI
Program Name : 100
Line No. @ 100
110 MO1=M0O1+1
<3> P color : | white -| RSUCE 120 MOV P01
> 130 MOV FO2
140 HOPFEN 1
<d> — 150 MOV P03
160 DLY 0.5
170 HCLOSE 1
Current Position : |(4489.71,+n.un,+271.03,+1sn.un,+o.n1r-1so.nn)(m) |
Counter @ +66
A IPage 2 j Iil
100% -0
(54425 | WENU
Figure 18-31 Creating a display of the program execution content
<1> Size :  Set the width of the box in which the content of program is displayed. A value
from 1 to 16 can be set.
<2> Slot :  Select the task slot number for which the program is executed.
The range of slot numbers that can be set differs according to the system using it.
<3> Color :  Select the background color of the area where the program execution content is
displayed.
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18.3.2.5.Program name

The name of program being executed is displayed.

(1) Click the position (block) in which program name is displayed (<a>). The left side of the name display box is
arranged in this position.

(2) After the "Select item" window is displayed, click the [Robot information] button (<b>).

(3) Select "Program name" (<c>) as the type in the “Create robot information” window.

(4) After setting the information regarding program name display, click the [OK] button (<d>).

@ <b>
<C>
Create Robot Information x

_ TN—T-[,P N T T 1T 1T
<1> — R Frogram name |:> A W A Y IO O R B A
<2> P Size : 2 X ! ILine Nc{ : | |lExe line numi | | | | | | | | | |
alok= | 1 'I b Sa—E e e B i e e e e B e e e o e |
When User definition screen (TB) is shown
User definition screen LI = -z,
Frogram Mame : 100
Line No. : 100
ragram - 110 MO1=M01+1
S —— 130 1OV POz
<o> ©'Left [ Center ( Right 140 HOFEN 1
; 150 MOV P03
: ; = <160 DLY 0.5
<45 —p Color: | Whie 170 HCLOSE 1
<d> — 0K Current Fosition : |(+489.71,+u.nu,+271.03,+1su.uu,+n.u1,-1au.nn)(7,n)
Counter : +60

A~ 3[W]

100% Q0
(o5 ]

Figure 18-32 Creating a display of the program name

WENU

<1> Size . Set the width of box in which program name is displayed. A value from 1 to
16 can be set.

<2> Slot : Select task slot number displaying the program name.
The range of slot numbers that can be set differs according to the system
using it.

<3>Arrangement : Select the position in which the program name is arranged.

<4> Color . Select the background color of the area where the program name is
displayed.
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18.3.2.6.Execution line humber of program

The line number of the program being executed is displayed.

(1) Click the position (block) at which execution line number is displayed (<a>). The left side of the execution line
number display is arranged in this position.

(2) After the "Select item" window is displayed, click the [Robot information] button (<b>).

(3) Select "Exe line num" (<c>) as the type in the “Create robot information” window.

(4) After setting the information on the execution line number, click the [OK] button (<d>).

<1>

<2>

<3>

<4> —»

Create Robot Information

Type : | Exe line num

Size : |2

slot: |1

~Arrangement
| ©let  CCenter O Right

Color : | White

2

<d> ﬁox

T
o

- P

o

T T
] S Y I R o

IL‘tneNtJh.: | |Exe|inenum| | | | | | | | | | |
Sl S e e e e e B e S

User definition screen
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ot [l 000

Program :

Current FPosition ©

Counter :
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150 MOV P03
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170 HCLOSE 1

|(4489.71r+n.00,+271.03,+1sn.00,+u.01,-1sn.un)(7,n)
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100% ~|O0

=

Ell 4

HENU

Figure 18-33 Creating a display of the execution line number of program

<1> Size

<2> Slot

<3> Arrangement
<4> Color

Set the width of box in which execution line number is displayed. The value
from 1 to 16 can be set.

Select the task slot number for which the program is executed.

The range of slot numbers that can be set differs according to the system
using it.

Select the position at which execution line number is arranged.

Select the background color of the area where the execution line number is
displayed.
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18.3.2.7.Current position data (the XYZ coordinate system)

The current position data of robot is displayed for each XYZ coordinate system axis.
To display the current position data (the XYZ coordinate system) all together, use the “Variable” type and set the
Robot Status Variable “P_CURR?”. Refer to “18.3.2.3 Variable" for details.

(1)

arranged in this position.

@)
3)
(4)
(<d>).

<1> T —Plype:
<2> TP Size :
<3>—p Hs:
Robot # :

<4> — .rArrangement
O left |

After the "Select item" window is displayed, click the [Robot information] button (<b>).
Select "Cur pos" (<c>) as the type in the “Create robot information” window.
After setting the information of the current position data (the XYZ coordinate system), click the [OK] button

Click the position (block) at which the current position data is displayed (<a>). The left side of the display is

<C>
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Cur pos

2
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|
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X |
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]
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(o002 ]
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Figure 18-34 Creating a display of the current position data (the XYZ coordinate system)

<1> Size Set the width of box in which the current position data (the XYZ coordinate system)
is displayed. A value from 1 to 16 can be set.

<2> axis Select the displayed axis of the current position data (the XYZ coordinate system).

<3> Robot # Select the robot number for which the current position data is displayed.

<4> Arrangement Select the position at which the current position data (the XYZ coordinate system)
is arranged.

<5> Color Select the background color of the area where the current position data (the XYZ
coordinate system) is displayed.
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18.3.2.8.Current position data (the joint coordinate system)

The current position data of robot is displayed for each joint coordinate system axis.
To display the current position data (the joint coordinate system) all together, use the "Variable" type and set the
Robot Status Variable "J_CURR". Refer to "18.3.2.3 Variable" for details.

(1) Click the position (block) at which the current position data is displayed (<a>). The left side of the box is
arranged in this position.

(2) After the "Select item" window is displayed, click the [Robot information] button (<b>).

(3) Select "Cur jnt" (<c>) as the type in the “Create robot information” window.

(4) After setting the information on the current position data (the joint coordinate system), click the [OK] button
(<d>).

"”_"'ti' B
orms | | b I‘AJ/L

i _L
K <b>
~— = |

IY' |Curpos
} TICurpos
|
4 + S R T (R (O W N (R P —"
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1L
H;'f—w 1w

<1 >3 Type : cur jnt

<2>—P e 2

|

\

<B>—p | @i -]
Robot # : |1 :RV-7FR-D [

User definition screen

Current Position

Arrangement
<4> > (,_o‘-;_eﬁ ) Center  Right z: 271.030) 13

<5> —P Color:.Wh'rte " 14
<d> — o 5.

Al 5 W]
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Figure 18-35 Creating a display of the current position data (the joint coordinate system)

WENU

<1> Size :  Set the width of the box in which the current position data (the joint coordinate
system) is displayed. A value from 1 to 16 can be set.

<2> axis . Select the displayed axis of the current position data (the joint coordinate system).

<3> Robot # :  Select the robot number for which the current position data is displayed.

<4> Arrangement  :  Select the position at which the current position data (the joint coordinate system)
is arranged.

<5> Color :  Select the background color of the area where the current position data (the joint

coordinate system) is displayed.
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18.3.2.9.0peration Panel Button

You can place each the button that exists in the operation panel ((START] button etc.) at the specified position.

&Caution

In screen of highly efficient T/B, the operation panel button is not displayed.

(1) Click the position (block) in which the operation panel button is made (<a>). The operation panel button
is arranged in this position.

(2) After "Select item" window is displayed, click [Operation Panel Button] button (<b>).

(3) Select the kind of operation panel button on “Create Operation Panel Button” window (<c>).

(4) After the above selection, click [OK] button on “Create Operation Panel Button” window (<d>).

= User Definition Screen 1:RC1

<a>

S P N I ) O P N N DO A B

T T T L
T e e e ot o e e

Operation

L Panel

Information

/<C>

IO
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E A @

SVO ON START END

-—

L= User Definition Screen 1:RC1

S I
R
A= =+ —

Figure 18-36 Create of a operation panel button
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You can place each the button that exists in the operation panel ((START] button etc.) at the specified position.

Button image Button name Explanation
n SVO ON Turn on the servo.
E SVO OFF Turn off the servo.
':'4> START Start the driving.
'Z‘@ STOP Stop the driving immediately.
':% RESET Reset the robot program.
E END End the driving.
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18.3.2.10. Label
A label can be displayed at the specified position.
(5) Click the position (block) at which the label is made (<a>). The label is arranged in this position.

(6) After the "Select item" window is displayed, click the [Label] button (<b>).
(7) After setting the label in the “Create label” window, click the [OK] button (<c>). T

[ ~'User Definition Screen 1:RCL Pamel 01,uds Page3
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Figure 18-37 Create of a label
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18.3.2.11. Message

You can display a message when the set conditions met (It is not always displayed on the screen). You can also
set the behavior when clicking the button displayed on the message.

(1) Click the [Message] button (<a>), then “Message List” window will be displayed.
(2) To add a new message, click the [Add] button (<b>). To edit the existing message, select the target
message and click the [Edit] button. Then “Message Editor” window will be displayed.

(3) A Set the kind of displayed icon, displayed message, etc., and click the [OK] button. Then the set
contents will be displayed in the list (<c>).

0TI
—
L

—r

L
O R i B e B B e
L

Message List
Message | Display | OKfYes | CancelMo | Icon
Displayed message IN 10 High 11 High 12 High Warning
<C>

Message Editor

Icon:

Displayed message
Message: ! ':

Button: OK/Cancel -

~ Displaying Condition

I |input signal ~ -| MNo- 10| B |High -

~ OK/Yes Behavior

Output signal No. 11| B |settohigh. -

~Cancel/Mo Behavior

Output signal No. 12| B |settohigh. -
o

Figure 18-38 Create of a message
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18.3.2.12. Save and end of editing user definition screen

After editing the user definition screen, click the [Save] button (<a>).
Click [X] (<b>) to conclude the edit.

llﬂr-l DPrrmtaun Screen 1: R‘(I Pamel HI ddS raq-—l

Name [T (e J[ wessoe ]

<a>
Figure 18-39 Save and end of editing user definition screen

18.3.3. Editing of existing parts

Edit already-registered parts by the following operation.
(1) Click the part to be edited (<a>).
(2) After the "Edit menu" window is displayed, click the [Edit] button (<b>).

(3) The edit screen for the selected parts is displayed. Change the setting contents and click the [OK] button
(<c>).

* User Definition Screen 1:RC1 Pamel 01.uds Pagel

) S Ol PR P (S R » S (S B v
thuipnler!tz | lEqmpnlentB | kqulpﬂlenﬂ | | | | |
i R P e e i = o
5 e T e

Create Button

Name : | START |
[l2ines | |

S —

Button Type : © Alternate ) Momentary

~Movement Setting
Movement Setting 1
If output signal No. 21 is Low, Set.
output signal No. 21 is set to High.

Movement Setting 2

Turn Off Signal

Figure 18-40 Edit of existing parts

18-419 18-419



18.3.4. Copying/Pasting of parts
Parts can be copied.

(1) Click the part to copy to select it (<a>).
(2) After the "Edit menu" window is displayed, click the [Copy] button (<b>).
(3) Click the position (block) where the part is copied onto (<c>).
(4) After the "Select item" window is displayed, click the [Paste] button (<d>).
At this time, the position (block) where the part is copied onto is green.
A copy confirmation message will be displayed. Click the [Yes] button.

User Defm:tnon <creen B RCl Pamel 01. uds Paqe1

N R N I N O I IO PO A (N S IO

equprlents /. Equperz | Equprbents | Eoupelenss | | | ||
S o e e oo

| _START || |_START [| | _START || |_START | | Geck || |

f:’.'User Definition Screen 1:RC1 Pamel_01.uds Pagel

Jd+r 1+ 4+ 1] 1 [ |
Equpmentt | lequipmentz | lEquipnlents | equipndenta | [ 1 ||
T e P P L o e e Fﬂ e
e i i L
.L . o e L
Acopyconflrmatlon massage is dlsplayed | |
when you click a click the [Paste] button. =

<C>

Figure 18-41 Copy/Paste of parts
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18.3.5. Movement of parts

Parts can be moved.

(1) Click the part to move to select it (<a>).

(2) After the "Edit menu" window is displayed, click the [Move] button (<b>).

(3) Click the position (block) where the part is moved to.
At this time, the current position (block) of part is red, and the position (block) where the part is moved onto is
green.
A move confirmation message will be displayed. Click the [Yes] button.

Usnr Deﬁmtnon c-crz!.c.-n 1 RCI Pamel 01. uds Paqel

J_L_E” I I O I I O N O N
caupriris / eauprlen | equprenss | eauprtens | |||
Fﬂ i S Fﬂ e

..~ User Definition Screen 1:RCL Pamel_01.uds Pagel

S0 o (v | ] [ i S | [ | Al el [
lEqu.pnlem | lequiprentz | lequiprtents | lquipmlemta | || I I
IR AR == L Fﬂ o
e | e | e | s | ow |
Y I_—I.T I_—Ii—l_ 1T l_—l T I__I
w8 | | | | | | | | | | | L
A move confirmation massage is displayed || |
when you click a move destination. =
[
<> o e e e A e A e A

Figure 18-42 Movement of parts
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18.3.6. Deletion of parts
Parts can be deleted.
(1) Click the part to delete to select it (<a>).

(2) After the "Edit menu" window is displayed, click the [Delete] button (<b>).
(3) Click the [Yes] button on the confirmation message.

User Deﬁnmon Screen 1:RC1 Pamel_01. uds Pagel

P - ) O P Y (SO B N

|Equ.-;‘rrl?/L lEqmpnlemz | kquipments | lequpmens | | [ [ |
S T — El=E = = = e e ]

%j?ﬂlljml |_START || | _staRr || lmﬂ%%

4!’ \ L _|

| |

e Edit Copy l Move < Delete ——

| INCR A o= (1] |
]

Figure 18-43 Deletion of parts

18.3.7. Changing the page name

The page name can be changed in [Name] in the lower left of the window.

. User Definition Screen 1:RC1 Pamel_01.uds Fdﬁf-l

d 44111 11 [ 1 1 _ | |

e | ez | e | s | |11
T P T e
—li‘l’_F—l-_T_I_—I_T_I_—I_T_I_—I_T_I__I
/IS /IS /Y A N I
R

e e e S e

[ I A R R 5= A (R K N N A (R I
=t e
o o L r b
Name (FFEN | [fune |[ Messoe | [ sove |

Figure 18-44 Change of page name

hen an already-registered page name is input, an error will result.

[—&Caution
W
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18.3.8. Edit of ruled lines

Ruled lines can be drawn on the user definition screen.

18.3.8.1.Drawing the ruled line

(1) Click [Line] button (<a>) on the window.
(2) The buttons (“[Top], [Bottom], [Left], [Right]”) (<b>) for the ruled line are displayed at the right of [Line] button.
These buttons for drawing the ruled lines disappear when [Line] button (<c>) is clicked again.

= e e P e e ) e e v
I T

(3) Select the kind of ruled line (<d>). Only one kind of ruled line can be selected.
| | ] o S | ol | e || |

T T g T
e e s s A A
I | 1]

Name | Pagel | [ e |[ 700 | [Bottumﬂ ekt || Rght ﬂ

(4) Click the block (<e>) where the ruled lines are drawn. Ruled lines can be drawn at the specified position on
the selected block.

[ O I O U
RN
RN
1 11 [ |
DR
AL

L L L1 |
[ I 1~ A (R A [ A A I N B

e e e S o e e e e e
|

(5) After editing the ruled lines, click the [Line] button (<f>) again.
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18.3.8.2.Erasing the ruled line

(1) Click the [Line] button (<a>) on the window.

(2) The buttons (“[Top], [Bottom], [Left], [Right]”) (<b>) for the ruled lines are displayed at the right of the [Line]
button. These buttons for drawing the ruled lines disappear when the [Line] button (<c>) is clicked again.

e e ey e e e e e e e )
O A P T I R A A
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(3) Select the kind of ruled line (<d>). Only one kind of ruled line can be selected.
| | — | e ] o | S | S St | |

[ T [ A O A (N O A I

—t+—Fd—+—FAd A=+

[ W 'y O N
— —

1
|
_|_
I
=
—1

(4) Click the block (<e>) where the ruled lines are erased. The ruled line can be erased at the specified position

on the selected block.

I
= = e
A AU (A ) N A I N B
_|_
|

Sl

(5) After editing the ruled line, click the [Line] button (<f>) again.
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18.3.9. Display of user definition screen

You can actually execute (display) the user definition screen you created in the editing screen when online.

(1) In the project tree, right click the screen name to be displayed and select the [view] from the displayed
context menu. Then the Selected user definition screen will be displayed.

(2) Inthe displayed screen, the button, lamp and etc. actually work according to the state of connected robot

controller.

Workspace

[ Factory NolLlineA
(P8 3D Monitor
M rc1
Offline
4 Online
& RV-7FRR
B8 Operation Panel
[l Program
Spline
] Monitor
5% Maintenance
?:E Board
4y Backup
i Tool
W Osdillograph
EEY{ DXF File Import

(i} 20 vision Calit

* Force Sensor View

B Force Control Delete

&7 Tool Automati Import
RC2

Offline Screenl
43 Backuo

@ T

Figure 18-45 Display of user definition screen

= User Definition Screen 1:RC1 Pagel.uds

©|7

Q00

A| ‘ Screenl
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18.3.10. Deletion of user definition screen

It is possible to delete the existing "User definition screen”.
There are two methods to delete a user definition screen.

(1) Deleting the user definition files. In this case, all the user definition screens in a user definition screen file
are deleted.
(2) Deleting selected user definition screen from the inside of a user definition screen file.

However, the user definition screen during editing cannot be deleted.

18.3.10.1. Deletion of user definition screen file

All the user definition screens in a user definition screen file are deleted.

Select [Tool] -> [User definition screen] -> [“User definition screen file”] in the project tree, click the right mouse
button and then select "Delete” in the right button menu. A confirmation message is displayed. Click the [OK]
button. The entire selected user definition screen file and the user definition screens in it are deleted.

The user definition screen during editing cannot be deleted.

Workspace 1 x
3 1234
[#& 3D Monitor
RC1
Offline
45 Backup
7% Tool

&8 Oscilograph
g DXF File Import

~ :: All the user definition screens (in this case,

@radez __ 1Y Pagel to Page6) in an "Panel_ 01.uds" file
o and the file are deleted.
% 9 Page1
} Paget

(=]} E‘;nef,?)z.uw Page2
Force Control Lt Page3
p‘CZC)T"ﬂme Faned
43 Backup PageS
i Tool Paget

RC3

Figure 18-46 Deletion of user definition screen file
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18.3.10.2. Deletion of page

The selected user definition screen pages in the user definition screen file are deleted.

Select [Tool] -> [User definition screen] -> [“User definition screen file”] -> [“User definition screen page”] in the
project tree, click the right mouse button and then select “Delete” in the right button menu. A confirmation
message is displayed. Click [OK] button. The selected user definition screen pages are deleted.

The user definition screens cannot be deleted during editing.

Workspace ax
1 [ 1234
(¥ 3D Monitor
RC1
Offline
4y Backup
%% Tool
&% Osdllograph
DXF File Import
User Definition Screen

rg;

& Pag Edit
@ rPag” =
B rag) Delete ’

& Pages

Figure 18-47 Deletion of page
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18.3.11. Import of user definition screen

It is possible to import a user definition screen files created in other work spaces and projects.
There are two methods for import.

(1) Importing the user definition screen files.
In this case, all the pages in the user definition screen files are imported.
(2) Importing the selected pages in the user definition screen file.

18.3.11.1. Importing the user definition screen files.

All the pages in the user definition screen files are imported.

Select [Tool] -> [User definition screen]-in the project tree, click the right mouse button and then select "Import” in
the right button menu. The “Select import user definition screen file” screen is displayed. After selecting the
import files, click the [OK] button. The selected user definition screen file and all the pages in the file are imported
to the current project. Two or more user definition screen files can be imported simultaneously. When a file of the
same name exists in the project, an overwrite confirmation message is displayed.

The default folder when starting this software is "My
Documents". While the software is running, it is the
folder in which the last import was performed. After
closing this software, it returns to "My Documents."

W Select import user definition screen file

Workspace o x User definition screen\file path:
02 1234 2 : | | Browse...
[ 3D Monitor |
RC1 Update
Offiine
4y Backup User definition screen file name Size | Date | Time |
ﬁ;:ut [ &1 Panel_01.uds 5506 2017/04/10 14:38:12
gy Csclograph [J 3 Panel_02.uds 366 2017/04/10 13:59:38
&) Panel_01.uds New
Panel_02.uds .
BR Force Control Log it "
RC2 Export
Offline
4, Backup Panel_01Luds 4
«F Tool Panel_02.uds >
RC3 ——l

Figure 18-48 Importing the user definition screen files
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18.3.11.2. Importing the page of the user definition screen

Importing the selected pages in the user definition screen file.

Select [Tool] -> [User definition screen] -> [“User definition screen file”] in the project tree, click the right mouse
button and then select the "Import” in the right button menu. The “Select import user definition screen file” screen
is displayed. Select the import files and click the [OK] button. The “Select import user definition screen” screen is
displayed, and all the pages in the selected file are displayed. Select the import pages and click the [OK] button.
The selected pages in the file are imported to the current project. Two or more pages can be imported
simultaneously. The imported pages are added to the lowest row.

The default folder when starting this software
is "My Documents". While the software is
running, it is the folder in which the last
import was performed. After closing this
software, it returns to "My Documents."

W select user definition screen file

Workspace 7 x User definition scréen file path: :
0o 1234 |C:¥Users¥YR3572 Documents ‘ Browse...
(¥ 30D Monitor
RC1 Update
Offiine
4 Backup User definition screen file name Size | Date | Time I
¢ Tool |1 Panel_o1.uds 5506 2017/04/10 14:38:12

¥ Osdllograph ~ Panel_02.uds 366 2017/04/10 13:59:38
| DXF File Import

Panel
& Force Cor Delete
RC2
4y Backup Pa
gel
4% Tool
RC3 Page2
Offline Page3
[ By Backup
Page4
%% Tool o=
FT) MELFA-3D Vision PageS
B vosmstr | rages

0K
1
(W select user definition screen x

Select import user definition screen

No. ‘ User Definition Screen l
[0 1 Paget
M 2 Pagez

] (select All)

o

Figure 18-49 Importing the page of the user definition screen

When existing file of the same name exists in the project, the overwrite confirmation message is displayed.
Clicking the “Overwrite” button will replace all the pages in the file. Import can also be performed after name
change.
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18.3.12. Export of the user definition screen

It is possible to export the user definition files in the current project so that it can be used in other projects. The
user definition screen is exported in file units.

Select [Tool] -> [User definition screen] in the project tree, click the right mouse button and then select the
"Export” in the right button menu. The “Select export user definition screen file” screen is displayed. Set the
export path and select the export file, then click [OK] button. The selected user definition screen file is copied in
the "export path" folder. Two or more pages can be exported simultaneously.

The default folder when starting this software is "My
Documents". While the software is running, it is the
folder in which the last import was performed. After
closing this software, it returns to "My Documents."

Workspace 3 x [ Select export user definition screen file
@ 1234
B 30 Monitor Exportpath: | 8
C:¥Users¥ YR357273Documents | | Browse...
RC1
Offline

% B Update
i1 -70.0| User definition screen file name Size | Date ‘ Time E

Osdllograph [ 1 panel_01.uds 5506 2017/04/10 14:38:12

:.')XF File Import {£] Panel_02.uds 366 2017/04/10 13:59:38

] _ s | New
Panel_02.uds | p——
B Force Control Log|
RC2 s i
il
. ga d:: Panel_01.uds >
I
75 Tool Panel_02.uds »
RC3 —
e o

Figure 18-50 Export of the user definition screen

When a file of the same name exists in the "export path" folder, the overwrite confirmation message is displayed.
Clicking the “Overwrite” button will replace all the pages in the file. Export can also be performed after name
change.

Export user definition screen file

Panel_01.uds already exists.

BxportAs.. | Ovewrke |[ skp || weml || concel

Change name

Figure 18-51 User definition screen Export- confirmation message
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18.4. File Manager

You can copy, delete, and rename the files in the robot controller.
Double-click [Online] -> [Maintenance] -> [File Manager] in the project tree.

Workspace
M1
¥ 3D Monitor
B rc1
Offline
I Online
iy Backup
§ Tool
‘ Oscillograph
@& DXF File Import

4i| 2D vision Calibration
Force Sensor Calibration
BR Force Control Log File Viewer
” Tool Automatic Calculation

characters.

name.

— & Caution

The following operations cannot be performed on CR750/700
controllers before Ver.R3e/S3e.

8 File manager

Source
Ol Project:

(C#Users¥YR35727¥Doc... ¥Others [ ... |

| Robot: 1:RCI{CRNX-7xx)

File List:

(select A
Name Size Date  Time

| textitt 0 20.. 15:45:09

|Jtextzoe 0 20.. 15:45:19

|

|

|

|

|

|

|

|

1 »
Delete Rename

Free: 139 GB

Copy

Compare

- O X

Destination

Project:
o Robat: | 1:RC1(CRX-730¢) ]
File List:
[(select AN) Refresh
Name Size Date Time

[ Narcwin.dll 1... 04... 19:05:59
Kl i »
Free: 100 MB

Figure 18-52 Starting File Manager

* You cannot delete or rename a file without an extension.
* You cannot delete or rename the file of a name that is longer than 16

* You cannot operate a file in which '0’' is attached at the head of the file

J
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— & Caution .

When a password is registered in “program” by robot controller security
function, the file cannot be deleted or renamed.

When a password is registered in “program” by robot controller security function, the file cannot be

deleted or renamed
O :Enable. x :Disable

Item to which security function password is
registered.
Program Parameter File
Delete the file
Rename the file X O O

Delete the password of the robot controller security function when you operate these. Refer to
"15.5.3 Delete Password" for the method of deleting the password.

For details on setting security functions (registering passwords) and releasing security functions
(deleting passwords) on robot controllers, refer to "Table 15-12 Compliant version of this
function and controller".

18.4.1. File list display

The left and right lists display lists of the files displayed in the robot controller and the specified folder.

(1) Transm|SS|on setup You can select “PC->Robot” or “Robot -> PC”.

2)P You can specify files in the personal computer.

(3) Robot You can specify a robot controller that is currently connected

(4) [Browse...] When you select [PC], you can specify any folder on the computer.

(4) You can specify any
folder on the computer.

Setup

Source Destination

Ol Project: Priject:

[ Transmlssmn
(@
(@

) Robot T (ORobot: | LRCLCRMGTR) . v | © Robot: 1:RC1{CRAX-7xx)
[ FeGe T T T T T T T T TTTTTo ’ st )
" (select Al Refresh [ I(select Al) | Refresh
.Name_ Size Date Time Mame Size Date  Time
OJtextiot 0 20.. 15:45:09 y [J NarcWin.dll 1... 04... 18:05:59
Otext2t 0 20... 15:45:19 Eoey '

Compare |
P > 4 m » |

l Delete | Rename Rename

Free: 139 GB Free: 100 MB

[ |

Figure 18-53 File list display

There are files which you cannot operate on this screen, such as robot programs, parameter files in the robot
controller, etc. Files which cannot be operated are not displayed in the lists. Files which cannot be operated on
this screen are as follows.
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Table 18-12 The file which cannot be operated on a file management screen, and its extension

. File name or
No. Files extension
1 | Robot program files .MB4/.MB5/.prg
2 | Parameter files .PRM
3 | Error log files AError.log
CError.log
HError.log
LError.log
4 | 1/O Log (Input/Output) IOLoglInp.log
IOLogOut.log
5 | Trap function log files(program execution log files) Arp
6 | Servo data log files .sdl/.sdb
(This file is reconstructed at power supply ON.)
7 | Force control log file fsl
(This file is deleted at power supply OFF.)
8 Error record log files TTLERROR.DAT
9 ERRORLOG.CSV
10 | Command information file COMMANDS. XML
11 | System files .SYS
(Backup information etc.)
12 | Serial information file .ser
(This file is created at the time of backup)
18.4.2. Copy

This copies the files.

Select t the transmission source file names from the list at left, and designate the transmission destination folder
on the right side. Multiple transmission source files can be selected at the same time.

Click the [Copy] button after choosing the file(s) to copy and setting up the transmission destination. The file is
copied after copy confirmation message display.

When the file of the same name exists in the transmission destination, an overwrite confirmation message is
displayed.

18.4.3. Delete

This deletes the files.

Select the file(s) to delete in the list. It is possible to select multiple files at the same time. All the files selected in
the left and right lists are deleted. Click the [Delete] button after selecting the files in the lists. A deletion
confirmation message is displayed.

18.4.4. Rename

This renames the files.
Select a file in the list. It is possible to select a file from both lists. Click the [Rename] button, and input the new
file name in the “Setup for Rename” dialog.

Setup for Rename

Input New File Name.

o

Figure 18-54 Setup for Rename
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18.5. 2D vision calibration

This section explains the 2D vision calibration function.

18.5.1. Summary

(1) Summary
2D vision calibration is a function to determine the relationship between the vision sensor’s coordinates and
the robot’s coordinates. You can have up to 8 switchable vision calibration data sets.

@)

| Robot’s coordinates | | Vision sensor’s coordinates |

Determining
the relationship

Figure 18-55 Summary of 2D vision calibration

The software version of the controller which can use this function is as follows.

Table 18-13 Supported robot controllers and model

No. Model CR800 CR750/700 CRn-500
1 Vertical 6-axis robot All versions R5/S5 or later.
2 | Vertical 5-axis robot All versions R5/S5 or later. Not available.
3 | Horizontal 4-axis robot All versions R5/S5 or later.

(3) System components
The figure below shows the system components.
Perform the connection of the equipment before using this function Refer to the instruction manual of your
vision sensor.

Robot controller

Q172DRCPU

Ethernet (TCP/IP) Robot

"_
Windows / RT ToolBox2 ~ Vision sensor E

= : R32TB/R33TB or
CR75x-Q / CR75x-D R56TB/R57TB

Figure 18-56 System component of 2D vision calibration
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18.5.2. Operating procedure of 2D vision calibration

This section explains operating procedure of vision calibration

(1) Starting 2D vision calibration
Use this function while connected to a robot controller.

Double-click the target project [Online] -> [Maintenance] -> [2D Vision Calibration] on the project tree to start
2D vision calibration.

Workspace a x
m Factory Line#3 W 20 vision Calibration 1:RC1 (Online) =l "
;\-lil 30 Monitor New [ Open... | [ Save I [ Save 3s... |
1 RC1 Robot Coordinates in Selection
Offine Calibration1 ks
< Online Teaching Points:

|Ei RV—-1FL—Q Enable No‘. Robot.X[mm] Rabot‘f[mm;l Came(a)([p«xz!]looo Camera. Y [pixel]

#B Operation panel 0 0.000

[F Program :

[ sQDirect . s

B seine W

£l Parameter —

[ Monitor [ | ':l

= %& Maintenance Resuft Homography Matrix: (VSCALB1)
5'? Origin Data M1l M12 M3 M14 0.0000  |[o.0oo0  [lo.0o00  |[o.0000
% Initialize M2l M22 M23 M24 = 0.0000 |[0.0000  |l0.0000 |[0.0000
u@ Maintenance Forecast M31 M32 M33 M34 0.0000 |[c.0000  |lo.0000  [o.0000
'Iv Position repair Current Homography Matrix:
‘..'," Tool automatic calculation M1l M12 M13 M14 0.0000 |[o.oo00  |[o.0000 [ 0.0000
File Manager M21 M22 M23 M24 = 0.0000  [[o.0000  [[o.0000 [ 0.0000

QHZD s e > M31 M32 M33 M34 0.0000  [[0.0000  [[0.0000 [ 0.0000

Figure 18-57 Starting 2D vision calibration
(2) Select calibration number
Select the tab of a desired number.
The maximum number of calibration settings combo box switchingly usable is 8.

Calibration1 -

Calibration1
Calibration2
Calibration3

Malihratinnd
Figure 18-58 Calibration number tab

(3) Teaching points
Click the row which you want to teach a point, to move the selected line cursor.
Position the tool center point at the calibration marker.
Click the [Get the robot position] button to get the current robot position.
Robot.X and Robot.Y in the selected row are filled in and the [Enabled] checkbox is checked automatically
You cannot edit teaching points before clicking the [Get the robot position] button.
Measure the position of the calibration marker with the vision sensor.
Enter the X, Y pixel coordinate positions in Camera.X and Camera.Y respectively.
For the method of getting the pixel coordinates, refer to your vision sensor’s manual.

Teaching Points:

1] l'mCan‘uezl?u.“x[|:n el ¥ [pixed]

ix Camera.
. .

5.000:1

5]

w

[ Get the Robot Position 1 | j20 @

Figure 18-59 Input teaching points

If the combination of vision sensor coordinates and robot coordinates is wrong or the teaching points are closely
spaced, incorrect calibration data may be calculated.
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Vision calibration needs a minimum of 4 teaching points. For accurate calibration, 9 or more points arranged
separately are recommended.
o o (o]

O o O

(0] (0] O

Figure 18-60 Example of 9 markers in camera vision (Image)

(4) Calculate vision calibration data

When 4 or more data on the list of [Teaching points] are enabled, the [Calculate after selecting 4 points or

more] button becomes enabled. Click the button to calculate the vision calibration data and display the data in
the [Result homography matrix].

8 2b vision Calibration 1:RCL (Online)

[ Hew ] ’ Open... | I Save H Save as...

Calibration1 * i

Teaching Points:

Robot Coordinates in Selection

[ X [ 285730

Enable Mo. Robot.X[mm] Robot. ¥[mm] Camera. X [pixel] Camera. Y [pixel] -
= 1 425,740 -0.000 100,000 0.000 =
= 2 350,820 -110.890 100,000 100.000
2 3 322,740 -103.590 0.000 100,000
i 4 235,730 -165.960 0.000 0.000;

@

Move Robot to
i Calculate After Selecting 4 Points or More Selection Point
Result Homography Matrix: (VSCALB1)
M1l M1z M13 Mi4 -166.7785 || 4.2045 9149.5023| 0.0000

M21 M22 M23 M24 = 53.1429 |[25.1252 |[-5314.287¢ 0.0000 Write to Robot
M31 M32 M33 M34 0.4970 |[-0.0497 | 32.0215 | 0.8700

Current Homography Matric

M1l M1z M13 Mi4 0.0000 0.0000 0.0000 0.0000
M21 M22 M23 M24 = 0.0000 0.0000 0.0000 0.0000
M31 M3z M33 M34 0.0000 0.0000 0.0000 0.0000

Figure 18-61 Calculating vision calibration data

(5) Write to robot

Click the [write to robot] button to write the calculated vision sensor calibration data [VSCALBN] (“n” is the
calibration number) to the robot controller.

As shown in the figure below, the values of the calibration calculation results are displayed at the top, and the
values currently set in the controller are displayed at the bottom for confirmation.
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20 Visien Calibration 1:RCL (Online)

’ Mew l ’ Open... ‘ [ Save ] ’ Save as... i
Robot Coordinates in Selection

Calibration1 * - rﬁi—l—z—a?ﬁﬂu—
Teaching Points: ¥ | -165.960
Enable |No. |RobotXfmm]  Roboty[mm]  CameraXfpixe] | Camera.¥(pixel] o 12 | 705.130
| it { SR 2 55 : — A | -1s0.000
[ 1 425,740 -0.000 100.000 0.000 = ,_é_’_FOZU

[~ 2 350.820 -110.890 100,000 100.000 FE_!TE;EEOO—
M 3 322.740 -103.590 0.000 ,Tmﬂ_
p 4 285.730 -165.960 - 0.000 ,T 0.000

T 5 0.000 0,000 0,000 0,000 - ,m"—_?

FLG2 0
Get the Robot Paosition /20 @
Maove Robot to

| Celaubte After Selecting 4 Ponts or More | Selection Point
Result Homography Matrix: - (VSCALB1)

M1l Mi2 M13 M14 -166.7785 || 4.2045 | 9149.5023|/ 0.0000

M21 M22 M23 M24 = 53.1429 |/ 25.1252 |[-5314.287¢|| 0.0000 Write to Robot

M31 M32 M33 M34 04070 |[-0.0407 | 320215 |[0.8700
Current Homography Matrix:

M1l M12 M13 M14 -166.7785 || 4.2045 9149.5023”n.nnnd—<

M21 M22 M23 M24 = s3.142¢ || 251252 | -5314.287¢ 0.0000

M31 M32 M33 M34 04970 |-0.0497 |[32.0215 |[0.8700

Figure 18-62 Writing to robot

(6) Saving a file
Click the [Save] button or [Save as ...] button to save the teaching points and the calculation results as a
camera calibration coordinate file. The extension of the camera calibration coordinate file is “ccc”.
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(7) Other function
~Move robot to selected point

~ /N Danger

The robot may operate at 100% speed. Pay attention to
safety around the robot.

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

Click the [Move robot to selection point] button to move the robot to the position selected on the list of
[Teaching points].

Indicate the trajectory in Mov (Joint interpolation movement) and MVS (Linear interpolation movement).

You can specify the offset (unit [mm]) in the tool coordinate system. For example, when a Z direction offset of
“-50” is specified, the robot moves to a position shifted 50mm toward the Z direction in the tool coordinate
from the teaching point.

Note that the orientation of the tool coordinate system differs between vertical robots and horizontal robots.

Robot coordinate:  Offset to the
in selection tool direction
Robot coordinates in sekiction X 285.730
e A e b y: [ -165.960
X mﬂﬂ z 704.380
3 el A [ -180.000
s i ?ﬂim B: -0.100
A 290,009 c [ -180.000
=
Ll 0.000 L2: 0.000
T FLG1: RAMN
- CAGL 7 ez |0
RGE o
| E}‘Mfﬁm r—: : Interpolation:
I Move Cancel

Figure 18-63 Move the robot to selected point

18.5.3. 2D vision calibration screen

This section explains each button on the 2D vision calibration screen.
(1) 2) 3)
W0 20 i sion Calibration 1 RC1 (Online) :

Robot coordinate  Offset to the
News Open... Il Save J [ Save 3s... | ] in selection tool direction

Robot Coordinates in Selection
Calbration1 = £ X 335.020 0.00q
i v -0.000 0.000
Teaching Points:
Enable  No. Robot.X[mm] Robat. ¥ [mm] Camera.X[pixel] Camera. Y [pixel] Z 624.920 0.000
1 0.000 0.000 0.000 T A -180.000
S E—— hogsl ___meem e [ ¢ | iso.0o0 B 0.010
\ . [ 1| o000 c -180.000
i Check to be used for calculation. G T Tt
D e e 40.000 v [Rell 7 [k 0.000
— [FG2 | 0 (25 0.000
(4) == Get the Robot postion | (14 ][ 4| [t /20 [k 0] ]

l | 1 ‘: Ae: | 0

Wmmm (vscaLe]) 1‘

11 M12Z M13 M14 ofpooo | 0.0000 Jooo  |[o.0000

(5) “ M21 M22 M23 M24 = ofpooo | 0.0000 ooo  |[0.0000 \Write to Robot
M31 M32 M33 M34 ofpooo [o.0000  [o.boo  [[0.0000

o

Interpolation: Joint (Mov)

o

f&
b Move Cancel
Current Homography Matrix:
M1l M12 M13 M14 0000 0.0000 0.0§00 0.0000
M21 M22 M23 M24 = gonog 0.0000 0.00q00 0.0000
M31 M32 M33 M34 yoooo 0.0000 0.00p0 0.0000

(11) (10)

(6) (7) @ ©

Figure 18-64 2D vision calibration screen
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(1)

(8)

New
Add new 2D vision calibration settings.
The current settings displayed on the screen are removed.

Open...
Load a Camera calibration coordinate file saved on your PC.
The current settings displayed on the screen are removed.

Save / Save as ...
Save the current calibration settings as a Camera calibration coordinate file.

Get the robot position
Get the current robot position (XYZ coordinate).

Calculate after selecting 4 points or more
Calculate the calibration data using teaching points where the [Enable] checkboxes are checked.
The calculated result is displayed in [Result homography matrix].

Move the selected cursor.

Delete a row selected on the list of [Teaching points].

Write to robot
Write the values of [Result homography matrix] to the robot controller.
The current values of the calibration data in the robot controller are displayed in [Current homography

matrix].

9)

(10)

Move robot to selected point
Display the [Move robot to selection point] screen for a selected row on the list of [Teaching points].

|J|:|int (Mov) - |

Joint (Mov)

Linear {Mvs)

Joint interpolation (Mov) or linear interpolation (Mvs) can be selected for interpolation operation.

(11) Move

Executes robot movement according to the setting in (10).
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18.6. Automatic Calibration

You can set item about automatic calibration and generate the robot program.
This function can be used if the setting language is MELFA-BASIC VI and CR800 series robot controller and
automatic calibration control of Melfa Smart Puls function is effective. These parameters cannot be set by the

offline editing.

For more information see “MELFA-Smart plus User's Manual’.

You click [Tool] -> [Automatic Calibration] from the project tree.

& Factory

RC1

it

7 x

Line #1

(#@ 3D Monitor

| Offline
[ Online
4y Backup

Tool
Osdillograph
DXF File Import
User Definition Screen
FHe Manager

E Force Control Log File Vie

4 Tool Automatic Calculatic

B Automatic Calibration

(Calibration ’mbraﬁonl ¥ Vision Maker 1qunex - [
Camera Posttion [Fued Method(Drop-down) ~ COM Port |COM2 s |
Tool No# [Too - Marker Tool [mm] | 0.000 | 0.000 |
Vision Range[mm] | 0.000 | 0.000 |
Resolution [pixe] | 0.000[  0.000]
X Y z A 8 c
Initialized Points [mm] | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 |
Teaching Points [ ] | Get the Robot Postion |
Enable No. X [mm] ¥ [mm]
i) 1 0.000 0.000; =
) 2 0.000 0.000
O 3 0.000 0.000
O 4 0.000 0.000
o 5 0.000 0.000 Robot Program Name:
» ] 0.000 0.000 ¥ [ }
|  savetorie || ReadfomFie | | Gen ]

Figure 18-65 Automatic calibration screen
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18.7. Force sensor calibration

18.7.1. Outline

Force sensor calibration is the function that calculates the weight and center of gravity position of the robot hand
attached to a force sensor.

The data calculated by force sensor calibration (robot hand weight and center of gravity position) is needed
during force offset cancellation. Execute the force sensor calibration before the execution of gravity offset
cancellation.

The table below shows the robot controller versions and robot models.

Table 18-14 Supported robot controllers and model

No. Robot model CR800 CR750/700 CRn-500
. Version R6h/S6h
1 | Vertical 6-axis robot All versions or later
i RV-FR series models :
( ) (RV-F series models)
2 | Vertical 5-axis robot not used not used not used
3 | Horizontal 4-axis robot not used not used
18.7.2. Starting
From the project tree, double-click [[Tool] -> [Force sensor calibration]
ﬁ Force Sensor Calibration = 0O
Workspace o x
o1
g ;?::"omtor Start the Force Sensor Calibration
Ofﬂine -Force sensor calibration is used in the case of changing posture
B2 Online of force sensor to gravity direction during the use of force
15 Backup sensor.
¥ Tool is affected b depend th
£ Oscillograph aclroe‘rcc;osne(nﬁs;:r:vao;scéé!).U;glg?,vavheﬁai?cénsgeggor : effective,
DXF File Import the current posture is set to initial posture by
g User Defiriton Sineen canceling(deducting) gravity offset.
- File Manager —Force sensor calibration calculates the hand’s weight and
41| 2D Vision Calibration center of gravity position required for canceling gravity
rﬁ;_-é---5-‘----"-'"-‘--:"--I---;m ’_r influence dynamically.

i Force Control Log File Viewer
' Tool Automatic Calculation

-In the case of work holding hand, execute the calbration
with the hand grips the works.

-Don't change the tool data during the force sensor calbration.

Specify the calibration program name and enter the next page.

Program name: FSCL{)DH

Cancel

Figure 18-66 Startup screen of force sensor calibration

This function can be used when connected with a machine supporting force sensor function. For details on the
setup method, refer to the user’'s manual of the force sensor function (BFP-A8940).
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18.8. Force control log file viewer

The Force control log file viewer is a function to display a graph of force control log data in the PC and robot
controllers.
From the project tree, double-click the target project [Tool] -> [Force control log file viewer].

Workspace 1 x
1
@ 3D Monitor
B rc1
Offline
Online
45 Backup
+F Tool :
H Oscilograph Resd i RS

-_ Foroa Control Log File Viewer 1:RC1

W DXF File Import Sl
) User Definition Screen L Lsieash.] J
File Manager fiaa s
'ﬁ 20 Vision Calibraton | Double-click. b
W Force Sensor Calibration L
[== [Force Control Log File Viewer | >

& Tool Automatic Calculation

Figure 18-67 Force control log file viewer

This screen can be used when connected with a machine supporting the force control function.
For details, refer to the user’s manual which contains a complete description of the force control function.
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18.9. Tool automatic calculation

With “Tool automatic calculation”, the tool length is calculated automatically by teaching a same position by 3 to 8
points to the robot with an actual tool mounted, setting up the value of a tool parameter (MEXTL).

For details on supported models and robot controllers, refer to "Table 18-15 Supported Robot Controllers and
Models".

Teach the same position by 3 to 8 points to a robot with a tool mounted

Figure 18-68 Summary the “Tool automatic calculation”

18.9.1. Specifications

The robot models and robot controller versions with which the “Tool automatic calculation” can be used are as
follows.

Table 18-15 Supported Robot Controllers and Models

No Robot model CR800 series CR750/700 series CRn-500 series
) Robot Controller Robot Controller Robot Controller
. ) , Version R3e/S3e
1 Vertical 6-axis robot All versions or later
2 | Vertical 5-axis robot not use not use Not used
3 Horizontal 4-axis robot All versions Version R3e/S3e
or later

18.9.2. Starting
The “Tool automatic calculation” is used in a state with the robot controller connected.
When the robot model and robot controller to which it is connected support this function, [Tool automatic

calculation] is displayed under [Tool] in the project tree. Double-click [Online] -> [Tool] -> [Tool automatic
calculation] in the project tree.
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J%

DXF File Import
User Definition Screen
File Manager
1] 2D Vision Calibration
Force Sensor Calibration
B Force Control Log File Viewer
7 ool Rt Cakaaton

MEXTLL [ 0.00 | [ 0.00 ] [ 0.00 | [ o.::-u] [ tl.l)ﬂ“ 0.00

Auilary point | X | Y | z|

11 point 0.000 0.000 0,000

[ 2 point 0.000 0.000 0.000

[ 3 point 0.000 0.000 0.000

[ 4 point 0.000 0.000 0,000

[ 5 paint 0.000 0.000 0.000

[ & point 0.000 0.000 0.000

[ 7 point 0.000 0.000 0.000

[ & point 0.000 0.000 0.000

18 e Teach
Calculated Tool Coordinate

I e | I | | o | I |

Presurned Error (mm) B

Figure 18-69 Starting the “Tool automatic calculation”
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18.9.3. Flow of operations

Select the target robot (<a>)

A 4

Select the tool number for setting (<b>)

'

Re-teaching Work Procedure

Move the robot to the auxiliary point
(Use the teaching box)

A 4

Select the line of “Auxiliary point” (<c>)

A 4

Teach selection line (<d>)

Enter checks to the check box of the line

used to calculation (<c>)

\ (After teaching, the check box is updated)

Write the tool coordinate to robot controller (<e>)

Repeat as necessary
(When a value is set to “Calculated tool coordinate”,

a [Write] button (<e>) becomes effective)

Figure 18-70 Operation Flow
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<
a>\ # Tool Automatic Calculation - O x

<b>\ Robot1 -] 1:RV4FLD
lloni!_ =
MEXTLL | 0.00| 0.00]| 0.00 0.00/[  o00f 000
Auxiliary point | X i Y | Z I
<C> 1 point 334,980 -0.000 625.100
\ 2 point 54.820 -104.140 829.160
3 point -184.970 -160.880 633.560
[ 4 point 0.000 0.000 0.000
[ 5 point 0.000 0.000 0.000
[J 6 point 0.000 0.000 0.000
O 7 point 0.000 0.000 0.000
[ 8 point 0.000 0.000 0.000
Uses Calculation <d>
Teach
Selection Line
Calculated Tool Coordinate
r 1 1 11 .
| |
Presumed Error (mm) = <f>
'* Information "

Error Information w

Figure 18-71 The “Tool automatic calculation” screen

Select the robot (<a>) and the tool number (<b>).

Gap from Teach Point

Auxiliary point | X | Y | Z I
1 point 0.000 0.000 0.000
2 point 0.000 0.000 0.000
3 point 0.000 0.000 0.000
> 4 point 0.000 0.000 0.000
5 point 0.000 0.000 0.000
6 point 0.000 0.000 0.000
7 point 0.000 0.000 0.000
8 point 0.000 0.000 0.000
Close

Move the robot with a tool mounted. Select a line of the “Auxiliary point” list (<c>) and click the [Teach selection
line] button (<d>). It will teach the same position at 3 to 8 points with different postures.

When a value is set in “Calculated tool coordinate”, the [Write] button (<e>) becomes effective. When the [Write]
button (<e>) is clicked, the values of a tool parameter (MEXTL) are written to the robot controller.

When the [Error information] button (<f>) is clicked, it is possible to check the deviation from a teaching point.

& Caution

Teach the position by greatly varying the posture of the robot.

The tool coordinates might be not computable if the postures are similar. (e.g. when only A axis is

different)
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19. Operating the Robot

To operate the robot from RT ToolBox3, you use the operation panel.

19.1. About the Operation Panel

& Danger

With program running and debugging, the robot might operate at 100% speed.

So, pay attention to safety around the robot.

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

19.1.1. Starting the operation panel

In RT ToolBox3, you can start up the operation panel for operating the robot. The operation panel can be started
up by clicking [Online] -> [Operation panel] from the project tree when the PC is connected online with the
controller or the PC is in the simulation mode.

Workspace nx
W Factory Line#1
[#8 3D Monitor
B Rrci
Offline

1 B8 Orline

ijl Program
H sQ Direct

8 spline

Figure 19-1 Displaying the Operation Panel

On the operation panel, you can execute robot programs, operate the hand and execute jog operation.

Although hand operation and jog operation are possible on an actual robot controller, operate with sufficient
attention paid to the robot's surroundings.

The operation panel remembers the display position and is displayed at the same position the next time it is
started up. To return the display position to the initial position, after changing to the offline mode, close all the
displayed screens and click the [Reset] button on the [View] tab of the ribbon -> [View] group Please give me.

selection Bt

[ (1) Task slot state and e — (2) Override ]

(3) Operation panel ]

(9) Monitor

(8) Driving speed ]

Figure 19-2 Operation Panel Screen
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(1) Task slot state and selection
This shows the task slot state, currently selected program and currently executing line No.
- You can select the program to execute by clicking the [Select] button.
- You can select the line for which the program is executed by clicking the [Jump] button.

(2) Override
This displays and sets the robot speed override.
You can also set this by operating the drop-down list. 5%, 2%, and 1% also can be selected by this
operation.

(3) Operation panel
This is used for controlling the robot. You can start, stop, reset and exit program operation, and turn servos
ON and OFF.

(4) Step
This controls the program in the debug mode.
- [FORWD] and [BACKWD] execute the current executing line of the robot program, and move the
executing line to the previous or next line.
- [CONT] executes a program that has stopped by a breakpoint or by the stop command continuously from
the stopped line.

(5) HAND
This operates the robot hand. Clicking this button displays the hand operating screen.
You can open and close each of the hands, and align and move hands to the home position.
You can also operate an actual robot controller.

(6) JOG
This performs jog operation on the robot. Clicking this button displays the jog operating screen.
You can also operate an actual robot controller.

(7) D-EXEC
This is for performing direct execution, that is, execute any command directly on the robot regardless of
the robot program.

(8) Driving speed
You can select the robot driving speed between normal and low.
When "Low" is selected, the robot moves at the maximum jog operation speed.
This function is available in all software versions of CR800 series controllers and in software version
S6h/R6h or later on CR750/700 series controllers.

(9) Monitor
This displays the 3D monitor of the robot. Clicking the [Error] and [Program] buttons displays the "Error
Monitor" and "Program Monitor" screens, respectively.

When program execution is started or D-EXEC is used, the following caution screen is displayed. Clicking the
[OK] button starts robot operation. For this reason, make sure to check the safety around the robot and prepare a
T/B before executing robot operation.

Caution

ﬂ [Frogram name] PRG1

=

the peed” in the following operaticns.

e operating.

Fleaze prepare T/B to stop anytime in the emerg

Figure 19-3 "Caution” Screen Displayed at Start of Operation.
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—~ & Caution

If JOG operation can not be performed smoothly, please try the
following.

Close the open monitor screen.
Connect by Ethernet.
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19.1.2. Operation panel commands on the ribbon

The same operations as the operation panel can be performed by using the [Online] tab -> [Operation panel)/
[Step execution] group commands on the ribbon.

Home Onling 30 view View Help
rc:[ERes -] OVRD: | 100 | Bl servo on [@)servo off | M Backward fostart | 2230
[ ﬁUp @Start @Stnp H Forward = ':'l::!i'Err::ur
o 2 b o s
8 show/Hide OP. -@-ann [ Reset End ’ Cantinue 1o -?_'%Prugram
Operation Panel Step Execution| /O Simulator Maonitor

Figure 19-4 Ribbon Commands for Operation Panel Operations
The following operations can be performed on any robot or simulator.

Table 19-1 Explanation of Operation Panel Operation Commands

Group name Command name Description
Operation Panel RC Selects the robot or simulator to be operated.
When "0: All robots" is selected, operations can be performed
simultaneously on all currently connected robots and
simulators.
Show/Hide OP. Displays and hides the operation panel.
OVRD: The current override is displayed.
Up Increases the override.
Down Decreases the override.
Servo on Turns the servo ON.
Servo off Turns the servo OFF.
Start Starts operation.
Stop Immediately stops operation.
Rest Resets the program.
End Ends operation.
Step Execution Backward Executes the current executing line of the program and moves
the executing line to the previous line.
Forward Executes the current executing line of the program and moves
the executing line to the next line.
Continue Executes the program continuously from the stopped line.
I/O Simulator Start Start the I/O simulator. For details, refer to "23.4Starting 1/0
Simulator".
Exit Exit the 1/O simulator. For details, refer to "23.6 Stopping I/0
simulator".
Monitor 3D Display the 3D monitor screen.
Error Display the error monitor screen.
Program Display the program monitor screen.

r—& Danger X

When "0: All robots" is selected and "Start" is executed, all robots will start to
operate at the same time.

So, pay attention to safety around each of the robots.

Also, prepare a T/B nearby at hand, and use the robot in a state in which an
emergency stop can be made at any time.
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19.2. Functions of Operation Panel
The following describes the functions of the operation panel.
19.2.1. Jog operation

You can perform the jog operations displayed in the robot view in the online or simulation mode. Click the [JOG]
button in the operation panel screen. The screen for jog operation is displayed under the operation panel
operation screen.

WORK JOG operation is not available when work coordinate parameters are not set or on CRn-500 series
controllers.

To perform jog operation online, the PC must be set to acquire operation rights. When the MODE key on the
robot controller is set to "Automatic” and external I/O signals are used, set input of operation rights from external
I/0 to OFF. If an attempt is made to perform jog operation when operation rights cannot be acquired, the "The
operation is disabled (602000000)" error dialog is displayed.

1:RC1 Simulation 1:RC1 Simulation

|:I
[ ] sewet R
Line #: [:::::::::::::] Jump IE;;1 I!E!II‘::I

o e B3|
[oooo | wme BN | FNIKA

AUTONATIC

[ (2) Move method

[ (4) Change TOOL i il (5) Change Base ]

[ (7) Hand Align

[ (8)Home Position

(10) Axis jog operation ]

[ (9) Current robot position

(11) Operation by slider bar ]

A . .
move In simulation mode only

[ (12) Position value specified

J

Figure 19-5 Starting Jog Operation

(1) Robot model selection
When multiple robots are set as connected, select the robot model to operate.

19-451 19-451



(2) Move method
Select the robot move method. The move methods shown below can be selected.
For details on each jog operation, refer to "Detailed Explanations of Functions and Operations" in the robot
controller instruction manual.

Move method
Joint
XYZ
TOOL

3-axis XYZ
Cylinder
WORK

The display of the robot current position and the jog operation button for each axis varies according to the
move method selected here. Also, these displays vary according to the axis configuration of the connected

robot. Operation by slider bar is enabled only in the simulation mode. On actual robot controllers, the slider bar
is not displayed.

When "Joint" is When "XYZ" is When "TOOL" is
selected selected selected

When "3-axis When "Cylinder" When "WORK"
XYZ" is selected is selected is selected

Figure 19-6 Changes in Screen for Jog Operation According to Move Method Selection

(3) Movement distance setting
This selects the robot move distance. Selectable move distances are "off", "High", and "Low".
For details on move distances, refer to "Detailed Explanations of Functions and Operations” in the robot
controller instruction manual.

(4) Change TOOL
Select the TOOL of robot. The tools that can be selected differ according to the specifications of the connected
robot.

(5) Change Base
Select the base coordinate number of the robot.It can be selected are “Base 0” to “Base 8”.
"Base *" will be displayed if base is switched by not using base coordinate number.
It can not be used on a controller that does not have the base coordinate number parameter (MEXBSNO).

(6) Change WORK
This selects the workpiece when moving the robot by "WORK JOG". The workpieces that can be selected are
"WORK1" to "WORKS".

19-452 19-452



WORK JOG operation is not available when work coordinate parameters are not set or on CRn-500 series
controllers.

(7) Hand Align
You can align the posture of the hand installed on the robot in 90 degree units.
This function moves the robot to a multiple value of 90 degrees that is closest to the A, B and C components of
the current position.

(8) Home Position
You can move the robot to the position set to the evacuation point position parameter (JSAFE).

(9) Current robot position
This displays the current robot position.

(10) Axis jog operation
This performs jog operation on each robot axis.

- Moves the selected robot axis in the "-" direction.

Moves the selected robot axis in the "+" direction.
These buttons move the robot while the mouse button is held down.

(11) Operation by slider bar
When Joint or XYZ jog is selected, the corresponding coordinate axis can be moved by dragging the slider bar
to the left and right. Operation by slider bar is enabled only in the simulation mode. On actual robot controllers,
the slider bar is not displayed.
The following might occur regarding the operation range of the X, Y or Z axis in XYZ job depending on your
environment.

The movement area of the robot is outside the operation range of the slider bar.
The operation range of the slider bar is too wide, making it difficult to operate the robot.
In such cases, change the Oﬁeration range of the slider bar for each axis in the "XYZ Slider range" screen that

is displayed by clicking the button at the lower right corner of the XZY jog screen.

XYZ Slider range x

Min. Max.
HEE | -1?41| | 1?41|
e | -1?41| | 1:-'41|
Z¢ | -1?41| | 1?41|

Reset to default
o

Figure 19-7 XYZ Slider Bar Range Screen

In XYZ job on a vertical 6-axis robot, you can use the slider bar on axes other than the A- and B-axes.
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(12) Position value specified move
You can move the robot by specifying the joint or XYZ coordinates directly.
Double-click the coordinate value display area in the joint or XZY job screen. The "Edit current position" screen
corresponding to the jog mode is displayed. When you enter the coordinate value in this screen, the robot will
move to that position.
Coordinate value specification model and robot controller version are available below.
In the case of simulation, this function can be used regardless of the following model or robot controller.
Table 19-2 Supported robot controllers and model

No. Model CR800 CR750/700 CRn-500
1 Vertical 6-axis robot All versions | R3e/S3e or later
2 | Vertical 5-axis robot Unavailable Unavailable Unavailable

3 | Horizontal 4-axis robot All versions | R3e/S3e or later

If the entered position is outside the movement area of the robot, the robot will not move.
This operation is invalid while the robot is running.
If you are using a vertical 5-axis robot, the 6th axis in FLG2 cannot be used.

You can specify "offset" to specify relative movement amount. When you click the [Offset] button, the input
value of the offset returns to 0.

As the "Interpolation " can choose Joint  (Mov), Linear (Mvs) and Direct .

Direct can only be selected during simulation.

Pasition Jump £

Offset:

335.020

-0.000

624.920

-180.000

D

o Double-click the

i coordinate value
area

-0.010

-180.000

o o= 2 N2 %

I | o a| 2| 2| o

ELG1: R.AMN Edit FLG1

FLG2: g Edit FLG2

Offset Reset
llm:erpolatlon: Joint (Mov) M ]

Figure 19-8 Operation of Position Value Specified Move
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19.2.2. Program execution

You can execute a program selected on the operation panel or a program that has been opened in the debug
mode.
For details on how to make programs, refer to 11 Writing Programs".

Table 19-3 Differences Between Program Execution and Debugging

Program Execution Program Debugging
Program selection Use [Select] button on operation panel Open program in debug mode
Program operation Use buttons on [Operation panel] Use buttons on [Step]
Program starting Starting conditions specified in slot table Finished in one cycle (*1)
conditions

(*1) Note that programs that are repeated infinitely do not end automatically.

1:RC1 Simulation (Debugging) SeleCt
= 1

Operation panel ]

Figure 19-9 Program Execution

To forcibly stop a program that is executing, click the [STOP] button.

19.2.3. Specifying the starting line for program execution

You can freely specify the line in the program from which to start execution. Click the [Jump] button in the
operation screen. The "Jump" screen is displayed. In this screen, enter the step number to start execution from.
The current execution line moves to the specified step number.

1:RC1 Simulation (Debugging)

Jump button
| L
#

oo Jam 51| ENKA

r Pragram BALCE

AUTOMATIC

Figure 19-10 Specifying the Line for Program Execution
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19.2.4. Step operation

You can execute a program that has been opened in the debug mode one step at a time.
In the online or simulation mode, open the program in the debug mode. The step function on the operation panel
is enabled.

1:RC1 Simulation (Debugging)

Owerride:

[ ] L
Line #: l:l Jump En"

AUTOMATIC

Figure 19-11 Step Operation in Operation Panel Screen

Operate with the [FORWD] or [BACKWD] button in the "Step" group on the operation panel.

Clicking the [FORWD] button executes the command on the current execution line and advances the current
execution line by one line. Clicking the [BACKWD] button executes the command on the current execution line
and returns the current execution line by one line. Backward execution by one line can be executed only for
interpolation commands. The maximum number of lines that can be returned to by backward execution is four
lines.
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19.2.5. Direct execution

You can enter command statements to operate the robot directly.
Click the [D-EXEC] button on the operation screen.

1:RC1 Simulation (Debugging)

Oz rride:
sz
| A | 7| Bobot [ 1: Rv-7FR-R -]

Command: | - |

ErD

Figure 19-12 Starting Direct Execution

Enter the command to execute in the "Command" box, and either press the [Enter] key on the keyboard or click
the [Execute] button. The entered command is executed. At this time, if a position variable is specified by a move
command, for example, the position variables defined in the currently open program are used. A position variable
not defined in the program cannot be used.

A command that has once been entered to the "Command" box is added to the history, and can be selected from
the command box drop-down list. Note, however, that when the simulation is ended, the history and drop-down

list commands are cleared.
1:RC1 Direct execution X

Robot [1: RV-7FR-R -
Command: |Serv0 Off M |
Servo Off
Hiztary: Moy P2 |
Servo Off
tow P2

Figure 19-13 Command Drop-down List in the "Direct execution” Screen

This operation cannot be performed during automatic operation by the [CONT] button.

/\ Caution
When executing directly, select the program to execute.

Direct execution cannot be performed unless a program is selected.
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19.3. Change to the small operation panel

You can change the display of operation panel to the type of small size.

Small size type Standard type

1:RC1 Simulation 1:RC1 Simulation
Ol rride:

Sel

Jump

tion Panel

Hand

Align 1 :RW=7FR-D

Joint

Figure 19-14 Comparison of the display types of operation panel

19.3.1. How to change the display type

You can change the display type of operation panel from the option screen. To display the option screen, you will

select the [Option] in [Workspace] tab from the ribbon.
By the [Small Size] in [Operation Panel] is checked, the operation panel will be displayed in type of small size

when RT ToolBox 3 is executed next time or later.
If you want to return the operation panel to the standard type, please uncheck the [Small Size].

19-458 19-458



el |~ »

Waorkspace

Import

Iﬁ Option
LISJ Print 3

Lo
I g Exit

General B Operation Panel
% Operation Panel Small Size r
3D Monitor

Program Editing

| Reset Defaut Values 0K

Figure 19-15 Comparison of the display types of operation panel

19.3.2. How to operate

On the small type operation panel, there are the buttons with the same name as one for the case where the
operation panel is the standard size. By operating the corresponding button, you can use the same function as
the operation panel of standard type.

However, [Monitor] group and [Step] group are not on the operation panel of small size type. If you want to use
these functions, please use the commands in the [Online] tab from the ribbon.

19.4. Display the operation panel in the docking window

You can display the same type as the small type of the operation panel in the docking window.

When connecting to multiple projects, switch the project to be operated with "RC" dropdown.
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Operation Panel ax

— = || Switching the connected project
Status: Frogram S election Possible
Frogram: waARI ABLE Select OVRD
Line #:
ret s - 100
SwD OM | | START RESET Sead
Iarmal
5% OFF STOR EMD @
D-EXEC HAMD JOG Low
Hand Alien 1 :RW=TFR-O -
Joint - |Off -
Home Pos. |[TOOLD - || Bazet - |WDHKI -

i oo [l =——F——
J2: L - | - e
JiE TR - | - e
J4: -oooo [ ———
Js: wow R ———F
J5: oo R =——F——

Figure 19-16 Operation panel of docking window

19.4.1. Display method

Check the [Display] tab — [Operation panel] of the ribbon to display it. Please remove the check if you want to
hide it.

~ & Caution \

It can not be displayed unless the operation panel has been activated
at least once.

After the project is connected, the operation panel check box on the ribbon will not be valid unless the
operation panel has been activated at least once.

L Proiects that have never heen laiinched on the Onerations Panel will not he added to the RC drondown. >
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20. Simulation

This chapter explains the simulation operation methods.

— & Caution N\

Simulation can not be used with the mini edition.
The simulation function only supports the "RT ToolBox3" standard edition. It can not be used with the
mini edition.
Simulation can not be used with Movemaster commands.

Be aware that even with the standard edition, the simulation function can not be used when
Movemaster commands are selected.

You can not communicate with the robot controller during a
simulation.

You can not communicate with the robot controller during a simulation. To communicate with the robot
controller, click on the [Home] tab — [Mode] group — [Online] button to change to online mode.
With an actual robot, an overload error might occur.

Be aware that even if you run the simulation with the work and hand weight set and this works
properly in the simulation, when you actually operate with the robot, an overload may occur and make
operation impossible.

If there is an input signal wait in the program, use pseudo-input.

When you execute a program in simulation and there is an input signal wait in the program, the
program does not move to the next step until that command is executed. Therefore, if there is an input
signal wait, use the pseudo-input function from the signal monitor.

Operation that depends on external input can not be simulated.
It is not possible to simulate actions dependent on external input such as force sensors.
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20.1. Starting a Simulation

Click the [Home] tab -> [Mode] group -> [Simulator] on the ribbon. If there are two or more projects in the
workspace at this time, the screen for selecting the screen to conduct the simulation is displayed.
You can simulate eight projects or less.

[N select the projects X

Select 8 or less projects which start the simulator.
Mo, | Project | Robot Controller | Robot | Comment
1 RC1 FR-R series CRB00-R RV-TFR-R
|:| 2 RC2 FD series CR750-D RV-7F-D
4 ] 4
[T5elect all) [|start 1f0 Simulator with the definition file used last.
o

Figure 20-1 Project Selection When Simulation is Started

[(Select all)] Selects and deselects all projects.
[Start I/O Simulator with the When the I/0O Simulator was started up beforehand, the I/O
definition file used last.] Simulator is started up using the same definition file as last time.

Select the project to start the simulation, and then click the [OK] button.

& Caution

Simulation may not start in cases of multiple projects.

Be aware that it may not be possible to start multiple simulations due to PC performance.

You can also start simulations from the title bar.

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

Switch to "Simulation".

1
23
Figure 20-2 Explanation of Title Bar

When the simulation start-up is complete, the operation screen for the simulation is displayed on the screen. Also,
the virtual controller for the simulation is automatically started stored in task tray. (Figure 20-3)

Figure 20-3 Virtual Controller stored in task tray

The simulation is run by this virtual controller. The virtual controller closes automatically when the simulation
ends. Do not close the virtual controller manually.

3D monitor is automatically started when the simulation starts. The explanation of 3D monitor, see "21 3D
Monitor".
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20.1.1. About the warning at first-time startup simulation

After installing RT ToolBox3, when you first start the simulation, the following warning screen may be shown. If
the screen is displayed, confirm that checkbox corresponding to the environment is set to ON, and click [Allow
access]. You need to select the [Allow access] button to use all the functions of the simulation.

ﬂWindows Security &lert IEI

@ Windows Firewall has blocked some features of this program

Windows Firewall has blocked some Features of Virtual Robot Controller on all public and private

networks,
R Mame: Wirtual Robot Controller
Publisher: MITSUBISHL ELECTRIC CORPORATION
Path: Ciiprogram filesymelsoftirt koolbox2irobosim700d exe

ikual Robot Controller bo communicate on these networks:

Pris\gke metwarks, such as my home ar work netwark

[ PublfE networks, such as thase in airports and coffee shops (not recommended
befause these networks often have little or no security)

what are the risks of alowing & program through a firewsll?

‘ [ @&Howaccess ]D Cancel ]

Figure 20-4 The warning screen at first-time startup simulation

20.2. Explanation of the Simulation Operation Screen

Use the [Operating panel] screen to operate simulations.
Refer to "19.1 About the Operation Panel" to understand how to operate the “Operation panel”.
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20.3. Tact Time Calculation

You can calculate the tact time and axis load level of the operation command section of programs created by
using the simulation function.
RV-F and RH-F series robots can calculate the axis load level.

~ /\ Caution .

Tact time calculation

The calculated tact time varies with the performance and load status of the computer used and will
not completely match the actual robot operating time (tact time).
Use this function as a rough yardstick for tact time study.

Under correct conditions, the results of tact time calculation with this software have an error of
about £3% compared to the actual robot operating time (tact time).

For details on tact time deviation, see "20.3.3 Causes of tact time deviation".

~ /\ Caution N

Axis load level calculation

The axis load level numerically expresses the motor load.

The robot will generate an overload error and stops protecting the motor when the axis load level
exceeds 100%.The calculated axis load level assumes multiple iterations of the same operation.
However, be aware that stop will not occur in simulation even if the load level exceeds 100%.

There is a possibility that continuous operation will not be possible in an actual robot when the
calculated axis load level is high. You should lower the operation frequency with the Dly command,
and lower operation speed and the acceleration with the Accel and the Ovrd commands, etc.
Changing the operation point may lower the operation point.

Complete agreement with the calculated axis load level cannot be guaranteed because the axis
load level of an actual robot is influenced in robot individual differences, the ambient temperature, the
condition of the robot, etc. Use this function as a rough yardstick for studying robot movement.

& Caution

Be aware that tact time may not be calculated correctly when measuring
tact time with the XYZ position variables, layout parts, or Robot information
displayed in the 3D monitor.

20.3.1. Conditions for tact time calculation

Note that the following restrictions are applied to calculation of the tact time.
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— & Caution ~

Do not start multiple simulations.
Correct measurement may not result due to the PC load.
Do not set the [Tool] and [Collision area] displays ON

Correct measurement may not result due to the PC load.

Do not use a program that has signal input or robot status
changes.

For programs that have signal input from the outside or that have changes in robot status
variables or the like, either comment out such sections or extract just the section for which you
want to calculate the tact time for and then perform calculations.

When studying the tact time for such a program, take this into account by adding an
approximate input wait time to the calculation results.

Do not use a program with an infinite loop.

The tact time for a program that falls into an infinite loop cannot be correctly calculated. Confirm
that the robot program does not fall into an infinite loop in a FOR statement or GOTO statement.

Do not use M_TIMER(1).

Do not use M _TIMER(1). This software's tact time calculation uses M_TIMER(1). If
M_TIMER(1) is used during the program, the tact time can not be calculated accurately. Change
the program to use any timer from M_TIMER(2) to M_TIMER(8) instead, then calculate the tact
time.

If the program contains a position array variable or joint array
variable, include the Dim declaration in the tact time calculation
range.

If the program whose tact time is to be calculated contains a position array variable or joint array
variable, also include the Dim declaration in the tact time calculation range.

Set hand data correctly.

Please set the actually used hand and work conditions (mass, center of gravity, and shape)
correctly. If the setting is different from the actual robot, the tact time and axis load factor cannot
be correctly calculated. The setting of the hand and work condition is set by parameter HNDDAT",
WRKDAT *. The hand and work conditions are specified by the Loadset command.
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— & Caution

Include the GoTo or GoSub jump destinations in the tact time
calculation range.

For example, the tact time can not be calculated for a program like the following.
The location displayed inverted in black in the program is set for tact time calculation.)

No destination selected

No destination selected
for GoTo statement

for sub-routine

1 Xxx

10 GoSub *SUB1
11 End

12

20 *SUBH1

21 Mov P01

22 Return

Commands other than move commands cannot be calculated.

Tact time cannot be correctly calculated for programs that doesn't accompany the movement of
robots, such as calculation processing, branch processing, etc.
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20.3.2. Tact time measurement

This explains tact time measurement.

1. Start simulation.

Start the simulation. For details, see "20.1 Starting a Simulation".

2. Open the program, and start tact time calculation.

There are two ways of starting tact time calculation, by starting from the project tree or by starting from the

program edit screen.

(1) Starting tact time calculation from the project screen

Select the program whose tact time is to be calculated from the project tree and click "Tact time
Calculation" from the context menu.

Efl Program ||
8 Open Program
H 3 Debug Open
g :: Tact time Calculation
Ij 1 Copy Program
5QC
Sgin Delete Program
El para Set [ Release reading protection
1 Monitar I

(2) Starting tact time calculation from the program edit screen
1) Open the program.

Open the program whose tact time is to be calculated. You can calculate the tact time for both “offline”
and “online” programs. Note, however, that the tact time of programs opened in the debug mode cannot
be calculated. Always open programs by “Open Program”.

| Program | |

g

Open Program
Debug Open
Tact time Calculation

Copy Program

0 sqoi

Spline Delete Program

[El Paran Set f Release reading protection
1 Moniti

LI

For details on the operations for opening a program, see “11.2 Opening an Existing Program”.

2) Specify the range in which the tact time of the program is to be calculated.
Drag the section of the program to calculate the tact time to select the range.

Edit Delete Robot: | 1:RV-FFR-R - ’ Get current pos. ] ’ Pos. jump ]
Name % ¥ z A B C L1~
P01 370,120 0.000 704,380 ~180.000 0,100 -180.000 [ —
P02 370,120 200.000 704,380 -180.000 -0.100 -180.000 [N
P03 370,120 0.000 554,380 -180.000 -0.100 -180.000 [N ~

4 ] »

Figure 20-5 Selecting the Tact Time Calculation Range
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3) Click the [Tool] tab -> [Tact time Calculation] group - [Run calculation] button on the ribbon.

Workspace Home Online Fite Edit Debug Tool 3D vig

_________

o B B
: XVZ | Run !

4t sort Joint Work Coordinate Run ' Option
Variable Variable Variable 1 Calculation !
Command Line Position Variable Batch Edit Tacf Time Calculation| Other

Figure 20-6 Toolbar "Tool" Menu

3. Check the range in which the tact time is to be calculated.
The "Tact calculation" screen for checking the tact time calculation range is displayed. Check the contents of
this range, and click the [OK] button.

Tact calculation *

_I—i Caution

The robot's movement tact time and axis load level can be calculated with this software
using the simulation function. Mote that these results will differ according to the
performance of the personal computer used and the load state, and will not completely
match the actual robot movement.

Use this function as a guide for considering the tact time.

Progranm:

1M_SIMSET = M_ON

2ME_MO0# = M_TIMER(1)

3 Mvs PO1

4 Mys PO2

5 Mvs PO3

& Mov P04

16 *ENDTCALC: ME_MO1# = M_TIMER(1)

17 *ENDSIM: M_SIMSET = M_CFF

P01=(370.120,0.000,704, 380,-180,000,-0, 100,-180,000)(7,0)
P02=(370.120,200.000,704.330,-180.000,-0. 100,-180.000)(7,0)
P03=(370.120,0.000,554. 380,-180.000,-0. 100,-130.000)(7,0)
P04=(370.120,-200.000,704,330,-180.000,-0. 100,-180.000) (7,0)

1y »

Figure 20-7 Checking the Tact time Measurement Range

The tact time calculation is started. During tact time calculation, "Tact time Calculation” is displayed at "Status"
in the simulation operation screen. Do not perform any other operations until this display ends.

L:RC1 Simulation

E—— “Tact time Calculation” ]

Line #:

AUTOMATIG

Figure 20-8 Simulation Operation Screen During Tact Time Calculation

4. The tact time calculation results are displayed.
When the tact time calculation is completed, the "Tact time calculation results" screen is displayed. The tact
time calculation results are displayed in milliseconds. The tact time calculation results are also displayed in the
output window.
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Tact time calculation results

The tact time
calculation results
for this calculation
are displayed.

(The tact time R

, calculation results are
T e | e / added sequentially.

> = s This information is
2 426.7  10:10:15
1 480 10:10:12 cleared when the
simulation is started
again.

Figure 20-9 Tact Time Calculation Results (Calculation of Axis Load Level Impossible)

The axis load level (J1-J6 each axis) and the tact time are displayed for robots that can measure the axis load
level.

The calculation result for axis load level is displayed as %.

The tact time calculation The axis load level
results for this calculation calculation results for this
are displayed. calculation are displayed.

Tact time calculation results

Tact time: Axis load level:
’_\_ ! 12 13 14 15

11 &)
s metifos [u [3s [5 [5 [ %]

No. | Tacttime | 31| 32| 33| 34| 35] 36| Tme |~
3 15288 25 11 35 15 5 18 10:0205

8 15289 25 11 35 15 5 18 10:0L57 =
7 15285 25 11 35 15 5 18 10:01:54
6 15285 25 11 35 15 5 18 10:0L50
5 5
4 5

15289 25 11 35 15 18 10:01:44
15289 25 11 35 15 13 10:01:29

Arme e ar 44 ~r 4r

40 PR PEY

\
N

The calculation results are added
sequentially.

This information is cleared when
the simulation is started again.

Figure 20-10 Tact Time Calculation Results (Calculation of Axis Load Level Possible)
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OQutput 1 x

2016:12:13 10:01:41: Tact time Calculation(1) -
:Program  :SIMPROG(Command:1) :RC1 :Robot:10:01:44 :Tact time=1528.9msec, 11=25%, 12=11%, 13=35%, 14=15%, 15=5%, 16=18%
:Program :SIMPROG(Command:1)} :RC1 :Robot:10:01:50 :Tact time=1528.9msec, 11=25%, 12=11%, J3=35%, 14=15%, J5=5%, 16=18%
:Program :SIMPROG(Command:1)} :RC1 :Robot:10:01:54 :Tact time=1528.9msec, 11=25%, 12=11%, 13=35%, 14=15%, 15=5%, 16=18%
:Program :SIMPROG(Command:1)} :RC1 :Robot:10:01:57 :Tact time=1528.9msec, J11=25%, 12=11%, 13=35%, 14=15%, J5=5%, 16=18% -

Date/time that tact time Name of source program from which tact
calculation was started time calculation result was obtained

2016:12:13710:01:41 : Tact time Calculation(1
:Program :SIMPROG(Command:1) :RC1  :Robot:10:01:44 :Tact time=1528.9msec, J1=25%, 12=11%, 13=35%, 14=15%, 15=5%, 16=18%

[ Project name ] Time at which a Tact time calculation
single tact time result

Line No. where tact time calculation calculation ended
was interrupted ("1" at completion)

Program name automatically
generated by tact time calculation

Figure 20-11 Tact time calculation result (Output window)

A Caution

J7, J8 axis are the outer.
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20.3.3. Causes of tact time deviation

With this software, you can use the simulation function to calculate the robot movement tact time.

However, the calculated tact time varies with the performance and load status of the computer used, and will not
completely match the actual robot operating time (tact time).

Use this function as a rough yardstick for tact time study.

Also, there are the following causes of tact time calculation results deviating from actual robot tact time.

(1) An application other than "program editing” of this software is running.
This software's tact time calculation has parts that are processed on the computer in the background. For
example, if you are working running an application such as a Word document that is saved automatically, the
background processing for this software will take more time and sometimes the correct tact time will not be
calculated. The tact time will increase.)
When calculating the tact time with this software, first close other applications.
Also, in this software itself, first close all the screens except "Program edit".

(2) Using commands that depend on the robot main unit status and external equipment.
There is no connection with the robot main unit or external equipment in this software's tact time calculation.
Therefore, commands that are executed by communicating with such equipment are executed as if ideal
information were sent from that equipment. Therefore, the calculated cycle time will be shorter than the
actual cycle time.
The commands to which this applies are shown in the following table.

Function Command Explanation
1 | Positioning FINE Monitors the robot's status until it
completion wait reaches the target position.
2 | Compliance CMP JNT/POS/TOOL/OFF Monitors external force on the robot.
CMPG
3 | Collision detection | COLCHK, COLLVL Monitors external force on the robot.
4 | Servo control SERVO ON/OFF Monitors the servo amp status

For example, if the servo On command is executed in the program, the actual robot takes a few seconds, but
the simulation requires almost no time at all (500 ms or less). To calculate the tact time precisely, write the
program using only move commands and none of the previously mentioned commands. If you are executing
a program you already have, either comment out such commands or extract and use just the part you want
to measure.

(3) Using functions that depend on the CPU processing speed and OS.
The tact time calculation in this software runs on Windows, but the robot controller control software runs on a
real-time OS, so the internal operations are different. For example, in the real-time OS, the tact time may be
increased by the postponement of calculations with a high load that could not be fully processed, but in this
software's tact time calculations, such an increase in the tact time cannot be calculated. Therefore, if you use
the following high-load functions, the calculated tact time may be a few percent less than the actual tact time.
The commands to which this applies are shown in the following table.

Function Cause of increased processing on actual robot

1 | CC-Link Because there is more signal processing with the CC-Link
option than without it

2 | Multi tasking Because multiple robot programs are executed at the same
time

3 | Added axes Because of the need to control the additional axes

4 | Maximum Because the optimum movement for the robot load is

acceleration/deceleration control calculated

5 | Collision detection Because processing to detect collisions is executed (*1)

6 | Maintenance forecast Because the processing time is longer when the maintenance
forecasting information collection level is raised (*1)
In tact time calculation, the same results are calculated as for
information collection level 1 (the factory default setting).

(*1) On actual robots, the tact time is roughly 3-10% longer.

By changing a robot program to eliminate the above factors, you can reduce the
difference between the simulation tact time and that on the actual robot. However,
because the simulation executes the next movement command without waiting for
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static determinacy after movement or for the conditions to be established, the tact time
calculated differs from the tact time on the actual robot.
We recommend that you finally confirm operation on the actual robot.
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20.4. Cooperative control simulation

Cooperative control by multiple robots can be simulated. Cooperative control is available only when
CR800-R/CR800-Q/CR750-Q/CRnQ-700 controller is selected.

The correspondence between the robot number used for coordinated control and the slot number of the robot
CPU installed in the PLC base unit is as shown below. The robot CPU must be installed in order from the first
slot.

Robot CPLU system

\_ Module Mo. 4 = Robot No. 3
Module Mo. 3 = Robot Mo. 2
Module No. 2 = Robot No. 1

Maodule No. 1 = PLC CPU
Figure 20-12 Correspondence between robot number and mounting position of robot CPU

The correspondence between the project in the workspace and the robot number is as follows.

From the first project, it is assigned as Module No. 2 (Robot No. 1) -> Module No. 3 (Robot No. 2) -> Module No.
4 (Robot No. 3). This function can not be used if there are projects other than CR800-R/CR800-Q/CR750-Q/
CRnQ-700 on the way.

Module No. 2 (Robot No. 1)

Module No. 3 (Robot No. 2)

Module No. 4 (Robot No. 3)

Figure 20-13 Correspondence between robot number and mounting position of robot CPU

With cooperative control simulation support, the following state variables can now be used in simulation.
For details, refer to the instruction manual “Detailed explanations of functions and operations 4.14 Detailed
explanation of Robot Status Variable”.

Variable name Explanation
M_UDevW Reads/Writes the signals per word directly with two or more robot CPUs.
M_UDevD Reads/Writes the signals per double word directly with two or more robot CPUs.

20.4.1. Cooperative operation

It is possible to simulate the operation of conveying one work in cooperation with up to three robots.
For details, refer to the instruction manual “Detailed explanations of functions and operations 7.5 Cooperative
operation function”.
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Cooperative operation simulation setting

When using cooperative action on actual machine, it is necessary to absorb installation error and
manufacturing error. However, there is no error in the virtual space of the simulation, so you can use the following
simple method.

1. Preparation

Set up two CR800-R/CR800-Q/CR750-Q/CRnQ-700 Series robots and start the simulation. After that, open the
3D monitor, display the "Robot arrangement list" screen from the "3D View" menu, and place the robot. In this
example, the robot 1 and the robot 2 are arranged to face each other.

*Robot 1 (-50,-300, 0, 0, 0, 90), Robot 2 (50, 300, 0, 0, 0,-90)

Properties g x
B Robot Information

Display project name False
Robot Type RV-7FR
Display robot type False
Size Middle
B Robot arrangement
B Position -50.000, -300.000, 0.000
Rotation order Z-Y-X
& Angle 0.000, 0.000, 90.000
Properties 3 x

B Robot Information

Froject name

Display project name Falze
R ""_.i_'.-': RV-4FF
Display robot type False
Size Middle

B Robot arrangement

Bl Position 50.000, 300.000, 0.000
Rotation order ZY-X
B Angle 0.000, 0.000, -90.000

Figure 20-14 Robot arrangement example

2. Base setting

In cooperative operation, one is the master and the other robot is the slave that follows the master. In this
example, since the robot 1 is the master, set "the position of the robot 2 seen from the robot 1" on the base of the
robot 2.

In this example, it becomes (600, -100, 0, 0, 0, 180).

3. Tool setting

Set the tool of two robots. When controlling the center of the work grasped by two robots, set both the robot 1
and robot 2 tools to the work center. In this example, it is the tool coordinates (0, 375, 100, 0, 0, 0) of robot 1 and
the tool coordinates (0, 375, 100, 0, 0, 180) of robot 2.

*The tool Z elements is set to 100 mm from the mechanical interface.

*The tool C elements of the robot 2 is rotated 180 degrees to match the tool direction of robot 1.
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Robot 1

Robot 2

Robot 2 hand

Work (750mm)

Center of the work

Robot 1 hand

Figure 20-15 Example of controlling the center of the work

Robot 1 Y

Robot 2

Figure 20-16 Example of controlling the center of the work (Detail image)

The control point need not be the center of the workpiece. When moving a long work with two robots, it may be
easier to teach if there is a control point at the tip of the work. For example, in the above example, the control
points of robots 1 and 2 are (0, 375 -> 750, 100, 0, 0, 0), (0, 375 -> 0, 100, 0, 0, 180) respectively.

4. Confirmation of collaborative operation

To move robot 2 (slave) according to the movement of robot 1 (master), specify the shared memory of robot 1
and execute the Mxt command.

In the next sample program, Mxt instruction is executed after confirming preparation completion. The robot 2
reads the posture of the robot 1 and moves to the grasping posture of the work. The robot 1 pauses with the Hit
command, but since the robot 2 continues cooperative operation, if JOG operation is performed on the robot 1,
the robot 2 will follow up.

*To execute the program, start up in order of robot 2 -> robot 1.
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Robot 1 (Master)

Robot 2 (Slave)

M_Mxt (2) =0

Wait M Mxt(3)=0 <

M_Mxt (2) =1

Wait M Mxt(3)=1 <
I,-Ht \ JOG operation possible

Cnt 1
Dly 0.5

Ovrd 15
* Automatic operatio re

M_Mxt (2) =0

\\

Wait M_Mxt(2)=0
MMxt3)=0 — |

Wait M_Mxt(2)=1 — |
Open “MXT:QRBUS2” As #1

Mov P GCurr(2)
M _Mxt (3) =1

i Mxt(S)\

" HIt

[

////

Wait M_Mxt(3)=0
HIt

Robot 2: Wait for preparation completion of robot 1

Robot 1:Wait for preparation completion of robot 2
Robot 2:Wait for activation request from robot 1
Robot 2:Open shared memory of robot 1 (# 1)
Robot 2:Move to the current position of the robot 1

Robot 1:Wait for activation request from robot 2

Robot 2: Start cooperative operation with reference to #1

Robot 2: End of coordinated operation

Robot 1:Wait for completion of completion from robot 2

Figure 20-17 Sample program

M_Mxt (CPU number) is a special variable that can communicate state between CPUs. Take the timing of
starting and ending cooperative operation using this variable.
When coordinated operation is controlled from a robot program, the robot 1 executes a movement command
while the robot 2 is executing the Mxt command. If the slave side cannot keep up with over speed or outside the
operating range, it generates an error and stops.

20.4.2.

Interference avoidance

It is possible to operate the robot while checking interference with other robots.
For details, refer to the instruction manual “Detailed explanations of functions and operations 5.24 Interference

avoidance function”.

Also, refer to "13.3.15 Collision avoidance parameters" for how to set the interference avoidance parameters

with this software.

Figure 20-18 Image of interference check with two robots
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20.5. Ending Simulation

To end the simulation, close the robot program in debugging status. Then click the [Home] tab -> [Mode] group ->
[Offline] button or [Online] button on the ribbon, or click "Offline" or "Online" on the application tab.

[ Switch to Offline. ]

Switch to Online. ]

Figure 20-19 Switching Between "Offline” and "Online" on the Application Tab

When the simulation ends, the virtual robot controller, robot view, and simulation operation screen close and the
controller goes back offline.
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21. 3D Monitor

You can display the robots and their movements in multiple projects in 3D to check them.

/N Caution

When using the 3D monitor, we recommend using a high-performance PC.
Jog operation may not be performed properly if low-performance PC is used.

21.1. Starting Up 3D Monitor

Either double-click [3D Monitor] or [Online)/ [Offline])/ [Simulation] -> [<Robot model name>] from the project tree
or select [3D Monitor] from the context menu. The 3D display for the selected robot is displayed in the "3D
Monitor" screen. If the "Travel base setting for display” is set to the project, the travel base also is displayed.

In the offline mode, the robot is basically displayed at its fixed posture.

Workspace 1 x 21 3D Manitar

flx[

Add project

Import project

|pdate workspace

Edit workspace Double-click [3D Monitor] or

Orline Project Backup [robot model name, or select
Amm=lem e e e , [3D Monitor] in the context menu
: 3D Monitor I

________________

Figure 21-1 Starting Up 3D Monitor
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21.2. Change 3D Monitor Display Method

You can change the display method of the 3D monitor on the option screen.

Select the [Workspace] tab -> [Options] menu on the ribbon.

By checking [Always display in front] in [3D Monitor], it will always be displayed on the front from the time the next
3D monitor is started up and you can move outside the screen of RT ToolBox 3.

If you want to display the 3D monitor on the display tab and display it in line with other windows, please uncheck
the [Always display in front] check box.

B e,
|
Warkspace Home
General ; Display method of 3D monitor 1
ion Panel Always display in front - 1
& 30 Montor et - ——— == == ——=========—+
Program Editing % Move Along Movement Axis (Arrow)

Mowement Setting ~ Mave Along Movement Axis
” Free Movement

Reset Default Values 0K

Figure 21-2 Change display method of 3D monitor

21-479 21-479



21.3. 3D Monitor Operations

On the 3D monitor, you can rotate the display, move it in parallel or enlarge and reduce it.
Also, all 3D monitor operations can be executed basically by operating the mouse on the 3D monitor.

21.3.1. List of operations

The following table lists operations in the 3D monitor.

Table 21-1 List of 3D Monitor Operations

Operation

Motion

Details

[Shift] key + drag up/down

Mouse wheel operations

Enlarge/reduce

21.3.2 Zoom operation

Drag
(mouse left button + move
mouse)

View rotation (around X- and Z-axes)

21.3.3 Rotating the view

Drag both buttons
(both mouse left/right buttons +
move mouse)

View rotation (around Y-axis)

21.3.3 Rotating the view

Drag right
(mouse right button + move
mouse)

Parallel movement of view

21.3.4 Parallel movement
of view

[Ctrl] key + [Shift] key + click

Selecting robot/object

21.3.5 Selecting objects

[Ctrl] key + [Shift] key + drag
(only arrow of reference position)

Moving the position of robot/object

21.3.6.1 Moving objects by
the mouse

[Ctrl] key + click

Moving the robot by clicking

21.15 Moving the Robot by

(only in simulations) Clicking
[Space] key + click Measuring distance 21.17 Distance
(only when distance measurement measurement

screen is displayed)

21.3.2. Zoom operation

In the 3D monitor, the display can be enlarged or reduced by mouse wheel operation.
Rotating the mouse wheel upwards enlarges a display, while rotating the mouse wheel downwards reduces a

display.

Also, the center of enlargement/reduction also can be changed by selecting the zoom type.
The zoom type can be selected by [3D view] tab -> [Zoom type] group on the ribbon.

e ——

1
| 1
: E"i Screen center :
1

Figure 21-3 Zoom Type Select Button

The following table summarizes the relationship between zoom type and center of enlargement/reduction.

Table 21-2 Zoom Type and Center of Enlargement/reduction

Zoom Type

Center of Enlargement/reduction

Zoom toward origin

Origin of 3D monitor

Zoom toward screen

Center of screen

Zoom toward mouse

Mouse cursor point
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Besides this, the display can also be enlarged and reduced while holding down the [Shift] key and the mouse left
button. Moving the mouse upwards in this state enlarges the display, and moving the mouse downwards reduces
the display. Note, however, that enlargement/reduction is performed around the center of the screen when this
operation is performed with "Mouse" selected at "Zoom type".

Changes made to the zoom type setting are also reflected in operations in the following screen:
Collision avoidance area screen
Hand edit
Robot parts edit
User mech. edit

21.3.3. Rotating the view

On the 3D monitor, the view can be rotated by moving the mouse with the mouse left button or the mouse left and
right buttons held down. The rotation angle is reflected in the following order: around the Z-axis -> around the
Y-axis -> around the X-axis.

The following table summarizes the correspondence between operation and rotation.

Table 21-3 View Rotation Operations

Operation Rotation
Move mouse left or right with mouse left button held down | Rotation around
Z-axis
Move mouse up or down with mouse left button held down | Rotation around
X-axis
Move mouse left or right with mouse left and right buttons | Rotation around
held down Y-axis

In addition to mouse operations, the view can be rotated by using numerical values, that is, by changing the
values of [3D view] tab -> [View angle] group -> [X]/[Y]/[Z] on the ribbon.

———— -

'H-: &

N — - 7/

WView angle

Figure 21-4 View Angle Setting

Also, in view rotation operations using the mouse, the view center of rotation can be changed to match the zoom
type.

With zoom toward screen and zoom toward mouse operations, the center of rotation can be changed according
to the center of the screen and presence of an object at the mouse position when the mouse left button is clicked
on the 3D monitor.

Table 21-4 Changing the View Center of Rotation in 3D Monitor
Selected Zoom Type | Monitor When Left Button Is Clicked View Center of Rotation
Zoom toward origin Always Origin
Zoom toward screen | Opaque object exists in center of screen | Center of screen
Opaque object does not exist in center of | Origin
screen
Zoom toward mouse | Opague object exists at mouse position Click point on object
Opaque object does not exist at mouse | Origin
position
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If you are rotating the view around a point other than the origin, small coordinate axes as shown below are
displayed at the center of rotation point.

/

/|

Figure 21-5 View Center of Rotation

The view can also be changed to a position visible on a plane, such as the X-Y plane or X-Z plane, by clicking the
following buttons in the [3D view] tab -> [View angle] group on the ribbon.

—————

.7" :IJ |
Mo A
H-: &%

Wiew afgle” ~— ~

Figure 21-6 Buttons for Setting a Plane View

21.3.4. Parallel movement of view

In the 3D monitor, the view can be moved by moving the mouse with the mouse right button held down.
If parallel movement is performed repeatedly, the origin of the 3D monitor is sometimes lost. However, if this
happens, exit the 3D monitor and then restart it. The origin will return to its initial view position.

1 3D Manitar

1 3p Manitor

Move mouse to left
with mouse right
button held down

Figure 21-7 Parallel Movement of View

21.3.5. Selecting objects

In the 3D monitor, a corresponding item on the layout tree is selected and its display information is displayed at
"Properties" if a robot or layout object is clicked with the [Ctrl] and [Shift] keys held down. When display data held
by the robot, such as hand or free plane limit, is clicked with the [Ctrl] and [Shift] keys held down, the robot will be
selected.

Alternatively, if a location where no 3D monitor information is displayed is clicked with the [Ctrl] and [Shift] keys
held down, the layout tree will become deselected.

When a robot or layout is selected in the layout tree, arrows such as shown below are displayed at the reference
positions of the corresponding object in the 3D monitor.
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This method allows you to check correspondence between object display in the 3D monitor and items in the
layout tree.

D 3D Monitor

Figure 21-8 Currently Selected Object Display

(D 3D Monitor

Layout tree o X
7| [#d 3D Monitor
- [7] @ RC1
N RC2

[Ctrl] key + [Shift] key
+ click

(D 3D Monitor

Layout tree o X
7| [P 3D Monitor
= [¥] & RC1
= RC2
ROBOT_BOX

Figure 21-9 Selecting an Object by the Mouse

/N Caution

When you select an object on the 3D monitor, the wire frame object is
sometimes selected if there is a wire frame object at the front even if its
surface is not displayed.
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21.3.6. Moving Objects Mouse

You can move the object by mouse operation on the 3D monitor.

The movement method can be changed on the option screen, and it can be selected from [Move Along
Movement Axis] and [Free Movement].

To display the options screen, select the [Workspace] tab -> [Option] menu on the ribbon.

T || [® option x

Workspace Home
e e e e e =
General . B Object |
Operation Panel @ Move Along Movement Axis (Arrow) |
% 3D Monitor I Movement Setting " Move Along Movement Axis 1
Program Editing L CrepMovemell — — — — — —

| Reset Defau Values oK

Figure 21-10 Mouse move method of object changes

21.3.6.1.Moving objects by the mouse

By selecting [Move along Movement Axis (Arrow)] and [Move along Movement Axis] on the option screen, you
can move the selected object along the movement axis with the mouse operation on the 3D monitor.

The currently selected object can be moved by mouse operation on the 3D monitor.
For details on selecting objects, refer to "21.3.5 Selecting objects”.

When a currently displayed object is selected, arrows are displayed at its reference positions.
If an arrow is dragged on the 3D monitor with the [Ctrl]] and [Shift] keys held down, the object moves along the
arrow that is being dragged.

[ 3D Monitor

[ 3D Monitor

Q/

[Ctrl] key + [Shift] key
+
Drag in arrow direction

Figure 21-11 Moving Objects by the Mouse
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./\ Caution

When you drag an arrow, a wire frame object will be selected if there is a
wire frame object at the front even if its surface is not displayed.

When projection type is perspective, the object sometimes moves in the
direction opposite to the move direction of the mouse when the mouse is
dragged to move the object in the arrow direction.

21.3.6.2.Free Movement

If you select [Free Movement] on the option screen, you can move the object freely by operating the mouse on
the 3D monitor.

While holding down [Ctrl] + [Shift], dragging an object on the 3D monitor moves the object in the direction you
drag.

3 30 Monitor (A 3D Monitor

-

[Ctrl] key + [Shift] key
+
Drag in arrow direction

- .
I

Figure 21-12 Free movement of objects

To move the object on the XY plane or the XZ plane, click the [3D display] tab -> [view change] group -> [XY
plane] button on the ribbon, move the viewpoint to a position visible on the plane and then move the object.

3 3D Monitor (2 3p Monitor

-

[Ctrl] key + [Shift] key
+
Drag in arrow direction

Figure 21-13 Free movement on object plane
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/N Caution

When dragging an object, if there is an object of wireframe in front,
the object of the wireframe is selected even if the face is not
displayed.

21-486 21-486



21.4. Layout Tree

Data that is displayed on the 3D monitor can be selected in the layout tree.
Also, display information relating to items selected in the layout tree is displayed at "Properties”, and respective
display information can be edited.

21.4.1. Content of layout tree

[ (1) 3D Monitor }——{

(2) Robot

[ (5)User Mechanism

Checkbox
(displayed when
checkbox is selected)

I_avout Tree o x

tor;
FJI Bl ACL
[¥| 7 Hand1(Open)
[¥] 77 Handi(Close)

- e parL !
- 9) e Fedhat | \
A7) TG
] [ RCZ
o HandZ(Open)\
] "11? Hand2{Close)

LR
i -] _# User Mecha2 T

popa= S L= E

) [Ef Opénéd Spline File” i

Rotation Table
/ Pedestall
Waork1

/ Pedestal2
[¥] 30 Work2

/ Pedestal3

/ Pedestal4

(3) Hand

(4) Robot Parts ]

(6) Spline ]

=

(7) Layout objects ]

Paling1
Paling2
Box

EERREEN =

1
1
1
1
1
1
1
1
1
1
1
TN / Pedestals 14
1
1
1
1
1
1
1
1
1
1
1

(1) 3D Monitor
When this is selected, the display information relating to the entire 3D monitor is displayed at "Properties”
and can be changed.
Checkboxes cannot be changed.

(2) Robot
When these are selected, the display information relating to the robot is displayed at "Properties" and can be
changed.
In modes other than offline, only currently connected robots are displayed in the layout tree.

(3) Hand
When these are selected, the display information relating to the hand is displayed at "Properties" and can be
changed.
The hand file name is displayed as the name of the hand.

(4) Robot Parts
When these are selected, the display information relating to the robot parts is displayed at "Properties” and
can be changed.
The robot parts file name is displayed as the name of the robot parts.

(5) User Mechanism
When selected, the display information on the user mech. is displayed in the property and can be changed.
“User Mech. Name” display the selected user mech. name.

(6) Spline
When these are selected, the display information relating to the spline curve is displayed at "Properties" and
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can be changed.
The name is changed according to the display information, and "Opened spline file" or "01(PC)", for example,
indicating the specified spline file is displayed.

(7) Layout objects
When these are selected, the display information relating to layout objects is displayed at "Properties” and
can be changed.
The [Name] set in the display information is displayed as the name.

21.4.2. Operations in layout tree

21.4.2.1.Add hand

To add a hand to the layout tree, right-click the robot to add the hand to, and select [Add hand] from the context
menu. A hand item will be newly added at the bottom of the list of hands. Or, a hand can be added immediately
under a specific hand by right-clicking that hand and selecting [Add hand].

Next, set the display information, for example, by selecting [Hand Name] at "Properties".

Property

71 Hand2(Open)

| Layout tree g x| | Layout tree px
I 20 Monitor | ' ¥ 30 Monitor
M & —————— 3 " D
)4 T _addtind_ Pl
1% #* AddRobotParts D'w_f_? Hand 1(Open)
ani A add User Mech, fam ;I?T_ﬂfiagd_i{‘ciose)
§ @ Add Spine 1 E FrJ 1
=4 S @@ ran-
T8y Copy
B 108 03Robot)
& | acm M & re2
>< Delete
O

o P

57 Hand2(Close)

Figure 21-14 Add a Hand ltem

21.4.2.2.Add robot parts

To add a robot part to the layout tree, right-click the robot to add the robot parts to, and select [Add Robot Parts]
from the context menu. A robot part item will be newly added at the bottom of the list of robot parts. Or, a robot
part can be added immediately under a specific robot parts by right-clicking that robot parts and selecting [Add

robot parts].

Next, set the display information, for example, by selecting [Robot Parts Name] at "Properties”.

| Layout tree

g x|

Layout tree 7 x
B gﬂgqttor | (@ 3D Monitor
STC:? Add Hand & RC1
DT g agdrootrarts _) DT tondi(Open)
O & - dReelias [ %7 Hand1(Close)
E ! Add User Mech. Paitl; o
M & R = AddSplne lr #3:.:' J|
M9 & cons ™ & GRcbod)
J [ paste (] RCZ
‘ X ;elete '1:? Hand2(Open)
DE - 77 Hand2(Close)
A a7 Property —_ -

Figure 21-15 Add a Robot Parts Item

21.4.2.3.Add user mechanism

To add a user mech. to the layout tree,right-click the robot to add the user mech. ,and select [Add User Mech.]
from the context menu.The user mech. item will be newly added at the bottom of the list of robot parts.Or, a user
mech. can be added immediately under a specific user mech. by right-clicking that user mech. and selecting [Add
User Mech.].

Next,set the display information ,for example,by selecting [User Mech. Name] at “Properties”.
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La-,-outtree 3 x|

Layout Tree ax
B 3D Monitor | [H 3D Moritor
ggﬁ% Add Hand Bl =
d i )
LY He 78 Hand1{Open)
(19 @ addRobotparts il
Adfgm == —==—~
ﬁ W Adduservech,
B;ﬁ; [ E¢ Add Spline
4 B Copy
h [, paste EI RC2
4 = 57 Hand2(Cpen)
K Delete =
E D 57 Hand2(Close)
] =T
A 4 Property

Figure 21-16 Add a user mech. ltem

— /N Caution

Up to 3 user mechanisms can be displayed on 3D monitor
You can add more than four user mech., but display up to three user mech. on the 3D monitor.

When adding the fourth user mech. on the 3D monitor (checked in the layout tree), the first user
mech. will be hidden. (the layout tree is not checked) .

21.4.2.4.Add spline

To add a spline to the layout tree, right-click the robot to add the spline to, and select [Add spline] from the
context menu. A spline item will be newly added at the bottom of the list of splines. Or, a spline can be added
immediately under a specific spline by right-clicking that spline and selecting [Add spline].
Next, set the display information, for example, by selecting [Display curve] at "Properties".

| Layout tree § x | Lavout tree £
[#@ 30 Monitor | 3 3D Monitor
] SR <]
[]5 7 Addtand & RC1
L [0 %7 Hand1(Open)

15 #* AddRobotParts [ %7 Hand1(Close)
M4 £ ddusermec ¢ part1
w

= _ up| [E¢  Add Spline I ;ﬂmﬂbﬂl)\
___________ s |
vk ” =S8
,.1_ “ | ey M8 R
P B paste [ @ Hand2(Open)
E ¥ Delete ‘.f? Hand2(Close)

- D Property

A 4 T

Figure 21-17 Add a Spline Item
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21.4.2.5.Copying a hand / robot parts / user mechanism

Follow the procedure below to copy a hand / robot parts / user mech. in the layout tree.

(1) Select the hand / robot parts / user mech. to copy, and select [Copy] from the context menu.
(2) Right-click again on the copy destination robot, and select [Paste] from the context menu.
(3) The selected hand / robot parts / user mech. is copied to the right-clicked robot.

Or, a hand / robot parts / user mech. can be copied immediately under a specific hand by right-clicking that hand /
robot parts / user mech. and selecting [Paste].

Layout Tree o x Layout Tree
[#& 3D Monitor [B& 3D Monitor
& RCi
[ RC1 7 Hand1{Open)
ﬁ Hand 1/0in=n 7 Hand1{Close)
tﬁ Hand 77 Add Hand [¥] ¥ Part1
:ﬁ Partl ¥ AddRobotParts / £ User Mecha1
# User Mechaz
.!.' A:: Us;;r Mech. g___?l{Robot}l
Add Spli e
?_ = _{In_e _______ Sel . "P”C- 77 Add Hand
& RC2 I_Etl R | e eCt. item to copy x &% 2dd Robot Parts
Open| B Paste and click [Copy] B vser e,
/ Table ¥ Delete & Add Spine
Property ;E_-E_QED ________
\‘ﬁ Paste :
Layout Tree 1 x R-EE-——----
[E& 3D Monitor
EI RC1 7 Property

77 Hand1{Open)
77 Hand1{Close)

& partl \/

A User Mechal
# User Mecha2

1 (8 o1Roboy Select copy
destination robot
and click [Paste]

Figure 21-18 Operation of Copying Hands / Robot Parts / User Mechanism
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21.4.2.6.Deleting hands / robot parts / splines / user mechanism

Follow the procedure below to delete hands / robot parts / user mech. / splines in the layout tree.

(1) Select the hands / robot parts / user mech. / splines to delete, and select [Delete] from the context menu.
(2) A confirmation message is displayed. Check the message and select [Yes].

(3) The selected hands / robot parts / user mech. / splines is deleted.

Layout Tree q
3D Moniter Layout Tree 1 4
E)=] %l 3D Monitor
Hand 1{Cpen)
7 Hand1(Close) EI RC1
(7] # part1 7 Hand1{Open)
{ Sser :ega; 7 Hand1{Close)
Ser Medna
(8 01(Rebot) [] ¥ Part1
[¥] & rC2 ¥ User Mechal
@5 Hendeg ™ # User Mecha2
o7 Hand 57 AddHand
[¥] &% Part1 :ﬁ Add Robot Parts E Dl{RDth}I
£ [User) #  Add User Mech. lﬁl RC2
B 5 e 7 Hand1(Open)
1| Copy Table
Rotat s Ta @
pop T paste
1 Delete 1
Pl o 1
3 Property

Select item to delete

Check currently selected
and click [Delete]

item and click [Yes]

Are you sure you want to delete selected item?
Are you sure you want to delete selected object and children cbject?

Figure 21-19 Operation of Deleting Hands / Robot Parts / User Mech. / Splines
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21.4.2.7.Adding layout objects

To add a layout object to the layout tree, right-click the 3D monitor, layout object or a place where nothing is set
on the layout tree, and select [Add object] from the context menu. The layout object is added.
Right-click the layout object, and select [Add object] from the menu that is displayed. A layout object is added as
a child object under the right-clicked layout object.

Layout tree o x Layout tree 1 x
3D Monitor 3D Menitor
- WS RC1 - [¥] & Rcl
¥ & RC2 -7 & RC2
; / Table ; # Table
D I Paling1 [] % Palingl
—————————————— N ; )
| . Add Object [ [ & Paling2
T TEdEmC T T T T T y Jelllae Wil _
Box —_— / f _ f_ _____ |
By Ccopy
L']E Paste
)( Delete
Bulk Edit
4= Import 3D Model
4= Import Object
= Export PLY format
Property
Layout tree 1 x
Layout tree 1x 3D Monitor
+ [] [l 3D Monitor - [¥] & RC1
[V & RC1 - [#] & RC2
-] & RC2 - [F] - Table
i # Table [] ¥ Palingl
[T K. Palingl [ Palng2 - —
VA paling ————— ———— i I
[ wal | ik Addobject e [ -7 Wall
e i i e——
By copy
ﬁ Paste
X Delete
= Import object
Figure 21-20 Adding Layout Objects
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Also, multiple hexahedrons arranged in a box type can be batch-added. Follow the procedure below to add

multiple hexahedrons.

(1) Right-click the 3D monitor, layout object or a place where nothing is set on the layout tree, and select [Add

box] from the context menu.

(2) In the Edit box screen that is displayed, set the sizes of the box and click the [OK] button.
(3) Multiple hexahedrons arranged like a box are added in a single operation.

The base hexahedron is displayed using the name set in the Edit box screen, and other box parts are child

objects of the base hexahedron. For this reason, when moving the entire box, move the base hexahedron.

Layout tree 14 Layout tree 14
[#@| 3D Monitor [#@| 3D Monitor
- [¥] & RC1 - [¥] & RC1
- [¥] & RC2 - [¥] & RC2
; / Table
+[] ¥ Palingl
£
E——
Name: Boy
wec [
B copy s D
~ Size[mm] -
B paste .
W Delete @ Lo \—m;
Bulk Edit Size Y: 400 |
<=1 Import 30 Model — 300 ? N
4= Import Cbject =
= Export PLY format \ Thickness: [ 3 ® |
Property . :
Display Type: | Solid |
Condition: Edit... . :
: :] Set box sizes and click [OK]
‘Defzult
Interference Check: | Fake - |
gy
! oK
| S

Figure 21-21 Operation of Adding a Box

When setting sizes, refer to the following.

Size X Z Size Y Thickness Z
T TR A
Reference
position of -Y /g
hexahedron : /,'/
Size Z Eeeeseeseseets oo K
............ . ]

Contour of box

Figure 21-22 Explanation of Box Sizes

Figure showing only
-Y hexahedron
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21.4.2.8.Copying layout objects

Follow the procedure below to copy a layout object in the layout tree.

(1) Select the layout object to copy, and select [Copy] from the context menu.

(2) Right-click the copy destination layout object, 3D monitor or a place where nothing is set on the layout tree,
and select [Paste] from the context menu.

(3) The layout object is copied. Any child layout objects included with the layout object also are copied together.

$rr XB

Bulk Edit

Import 30 Model
Import Object
Export PLY format

Property

Layout tree

7| [#d 3D Monitor
& RC1
[ Rc2
Position {500, 0, 0)
i Parent
W

B x v

Add Object
Add Box

Bulk Edit
Import 3D Maodel

Import Object
Export PLY format

Property

Figure 21-23 Operation of Copying Layout Objects

Child

1 x

When the parent object of a copied layout object is changed, its display position in the 3D monitor will not be
changed, and it will be displayed overlaid on the copy source layout object. The [Position] value at "Properties” is
changed to the relative position from the copy source layout object or origin.

Properties 1 X Layouttree g x
B Object 7| (M@ 3D Monitor
Name Copy [ RC1
Figure Sphere & rC2
Color [] 0; 255; 255 Jr = -
. e ———— g e
| Position { 500.000,0.000,0.000 7], Fasit
Rotation order XY-Z
&= Angle 0.000, 0.000, 0.000 (2 3D Monitor
® Size 100.000
View type Solid
Condition Default Edit Copy and
Interference check False PaSte
Properties 1 X | Layout tree
B Object /| [#& 3D Monitor
MName Copy [ rc1
Figure Sphere & rC2
Color 0: 255: 255 i Position (500, 0, 0)
—————————— v Copy
@ Position 11000.000, -500.000, 0.000 7| Position {0, 500, 0)
Rotation order Xz 777 : :J: : E:é:pi : : : :I
B Angle -0.000, 0.000, 0.000
[ Size 100.000
View type Solid
Condition Default Edit
Interference check False

Figure 21-24 Changing the Position Value by Copy
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21.4.2.9.Deleting layout objects

Follow the procedure below to delete a layout object in the layout tree.

(1) Select the layout object to delete, and select [Delete] from the context menu.

(2) A confirmation message is displayed. Check the message and select [Yes].

(3) The selected layout object is deleted. Any child layout objects included with the layout object also are deleted

together.
Layout tree o % Layout tree 0x
4 [¥] [ 3D Monitor 3D Monitor

“[@ & Rci ¥ & RC1

P S re2
4@ ) Positi-— O §
AR B & Add Object (71 Position 2
: i Add Box
L] ) Positi By copy

LE Paste

e m - ———— 4
{ x Delete
I T T e
Bulk Edit
4= Import 30 Model
4= Import Object 1
=+

Export PLY format

Froperty N Check currently
Select item to \ [s\?(laz;:ted item and click
delete and click
[Delete]
MELFA_RT x

Are you sure you want to delete selected item?
Are you sure you want to delete selected object and children object?

Figure 21-25 Deleting Layout Objects
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21.4.2.10. Bulk editing layout objects

In some of the layout objects settings, you can edit some layout objects in bulk. When you edit in bulk, you follow
the steps below.
(1) You select some layout objects that you want to edit and [Bulk edit] on context menu.
(2) When bulk edit screen appears, you change only the check boxes for the items you want to edit in bulk on,
set your edits and select [OK] button.
(3) The settings of the selected layout objects as (1) changes items ticked in the bulk edit screen.

Bulk edit
Settings

Vit coor:
I3, Dieglay Tyoe!.  solid .
2. Gordition

Opened spiine file I Default

L0
- [(E o1ro) o
iR V14, Interference Check: |False -
7% 3; & Add Object U ‘ |a
LA 9 Add Box /f : oK 1| Ganc -
; vl LTI T T T T / |
. By copy |
I.E Paste
x Delete
AN R . |
| _ _ BukEdt ___| On the state if only the color of the layout
4= Import 30 Model @ objects and interference check setting are
4= Import Object edited in bulk.
= ExportPLY format
Property

Figure 21-26 Bulk Editing Layout Objects

/N Caution

"Display Type" and "Interference Check"” can not be set if "String"” is
included in the selected object.
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21.4.2.11. Bulk edit of box

You can set the color, display type, etc. of the box (child of hexahedron on the bottom) created by [Add Box] in

the context menu. Please follow the procedure below.

(1) Select the object (hexahedron) at the bottom of the box you want to edit, and select [Bulk edit] on the context
menu.

(2) [Edit Box] screen will be displayed, set the items you want to edit and select the [OK] button.

(3) The setting contents of the child hexahedron are changed collectively.

D 3D Monitor =REX

(=)

Edit Box 2.3

Name: @
Color:
~ Size[mm]
Size X:
Size Y.
/ Wal Size Z:
E' £  Add Object Thickness:
E Add Box .
el "
B Display Type:
R B Copy
E [, Paste Condition:
bl
)( Delete Default

4= Import 3D Model e
4= Import Object @ - _OE =
=+

Export PLY format

Property
Figure 21-27 Bulk Edit of Box

- & Caution ~N

After adding the box, if you do the following operation on the child
(the child of hexahedron on the bottom), you can not edit the box at
once.

- Change Figure

- Move to another object

- Delete item

& Caution

This function can only be used for boxes added with RT ToolBox 3
Ver.1.10L or /ater.
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21.4.2.12. Importing layout objects

Follow the procedure below to import layout objects in other layout files.

(1) Right-click the 3D monitor, layout object or a place where nothing is set on the layout tree, and select [Import
object] from the context menu.

(2) The select file screen is displayed. In this screen, select the file to import.

(3) If the selected file is a normal layout file, the layout objects in the selected layout file are imported to the

layout tree.
Layout tree 1 x Layout tree 1 X
(P& 3D Monitor [P@ 3D Monitor
[ RC1 [ RC1
"1‘3 Hand 1{Cpen) 77 Hand1{Open)
77 Hand1{Close) o7 Hand1{Close)

03(Robot) 03(Robot)

Paling2

= Export PLY format

Property

& RC2
Hand 1{Open) 77 Hand1{Open)
7 Hand1{Close) 77 Hand1{Close)
Opened spline file Opened spline file
18 o010 SRR - T
. ' # Table \
§  Add Object I Rotation table :
Add Box : / Pedestall |
- | Work1 I
Sy Copy 1 / Pedestal? !
[, Paste : [¥] 30 Work2 :
XK Delete " / Pedestal3 |
i I / Pedestal4 |
Bulk Edit Se|eCt and Open 1 pedestals :
A= | Jrogt DMegel _ - - layout file to import | Paling1 ,
I4= Import Object | | 1
1 |
1 1
1 |
1 |
1 |
1 |
1 1
| |

Figure 21-28 Importing Layout Objects

Also, layout objects can be imported from RT ToolBox2 layout files by similar operation.

21.4.2.13. Importing 3D model files

There are the following three ways to import a 3D model.

(1) In the properties of the layout object, you change the [3D model] to [Figure]. When [File] is displayed on
properties, you click the button displaying. When [3D model file select] is displayed, you choose 3D model file
that you want to import.

(2) In the layout tree, you right-click 3D monitor/layout objects/where does not show anything and select [Import
3D model] on context menu. When [3D model file select] is displayed, you choose 3D model file that you
want to import.

(3) Please you drag the 3D model files from Windows Explorer onto the tree. If it is supporting 3D model, you
can import it as an object.

21-498 21-498



21.4.2.14. Export PLY format

You can export the displayed layout objects (Hexahedron, Column, Sphere, Triangle Prism, Tube, Plane) in PLY
format.
Coordinates of child items are calculated with the object as the origin (0, 0, 0) and export.

Export procedure of layout object

(1) Check the objects you want to export in the layout tree.( It can also be output from the hand edit tree and the
user mech. edit tree)

(2) Select the object as the origin and right click.

(3) Click “Export PLY format”on the context menu.

(4) Click the “Save”button on the “Save As”screen.

Layout Tree ax Layout Tree o x
| ¥ {30 Monitor: ] 7] Edl 3D Monitor
7 @ RC1 & Add Object 7l @] RC1
k€ RC2 E k€ RC2
l_u] ) Add Box ) e
Y| Ay Table(String)
V|« Table E
Cl:l i
7| T FRotation Table LL] =Ry Reortation Table
7)./ Pedestall [ paste J] ./ Pedestall
7] & Worki % Delete 7] & Workl
./ Pedestal2 ] «# Pedestal?

U Ealing(String Bk Ecit ! \"* Fains i)

7] ./ Palingl 4= Import 3D Model j v Ea:?ng;
! alin

7 : Paling2 4= Import Object "

ght(Siring e e e - ——— N 7] A% Light(String)
7] 4 Lightt {Euf Export PLY format ! 7] ' Lightl
7 gtz J | | ~TTTToTmTmms s T 7 Light2
7] 30 30 Model Property 7] 30 3D Mode!
Vv Sign(String) V] Sign(String)
v Plane1 ] Flane1
J Plane2 ] Flane2
7 Flane3

v Plane3

Figure 21-29 Export PLY fomart

The export PLY file can be read as a 3D model.Please refer to 21.4.2.13Importing 3D model files.

— & Caution N

3D Model, String can not export

If one of the 3D model, or character string is included, a confirmation message will be displayed
stating that these can not be export.

Objects that are not displayed (not checked in the layout tree) are not output.

& Caution

PLY can not be export from the robot parts edit tree

You can export PLY from layout tree, hand edit tree, user mech. edit tree, but PLY can not be done
from robot part edit tree.
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21.4.2.15. Dragging and dropping

Hands / robot parts / user mech. in the layout tree can be moved to other robots by dragging and dropping.
Layout objects can be made into child objects of other layout objects by dragging and dropping.

Even if multiple items are selected, only one item is targeted in drag and drop operations.

Also, items can be copied by pressing the [Ctrl]] key when releasing the mouse button in drag and drop
operations.

Hand / robot parts / user mech. drag and drop
If the drop destination is a hand / robot parts / user mech., the dragged item is added immediately under the
item at the drop destination.

Layout object drag and drop

If the drop destination is another layout object, the dragged item is added as a child of the layout object at
the drop destination.

Just like in copying layout objects, even if the parent object of the layout object is changed, its display
position in the 3D monitor will not be changed. (Refer to 21.4.2.8 Copying layout objects.)
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21.5. 3D Monitor Display Settings

Display the 3D monitor and select 3D monitor in the layout tree.
The 3D monitor display settings will be displayed at "Properties”, and 3D monitor related display settings can be
changed at respective items.

Properties o x
g 3D Monitor
Light position Up
g Floor
Display coordinate axes True
Background color . 0;0;0
Projection type Orthoegraphic

Figure 21-30 3D Monitor Display Settings

21.5.1. Light source position

The position of the light source of the 3D monitor can be set.
You can select from three light positions [Up], [Upper left], and [Upper right].
These positions are positions from the viewpoint.

[ 3D Monitor (3 3D Monitor

Right up

Figure 21-31 Light Source Position
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21.5.2. Floor

You can set the floor to be displayed in the 3D monitor.

21.5.2.1.Floor display

When [Display] is set to [True], the floor is displayed in the 3D monitor.
The floor display can also be changed by clicking the [3D view] tab -> [3D View] group -> [Floor] button on the
ribbon.

=] Elgo_r ____________ 3 3D Monitor
':D_‘SE'E‘_V_ e fa_'s_e_"
Floor level 0.000
Size 2000
Color 1 B izs: 0 255

Color 2 [ ] 255; 255; 0
Transparency 0

sa® Background colar
o I RS N
- Display floor |

- i ——

30 view
(7 3D Monitor
g Floor

FrFeEEmEmEEmEEmEEmEEmEEmEEm_Em_—m—— hY
1 Display True 1

Floor level 0.000

Size 2000

Color 1 [ 128 0; 255

Color 2 [[] 255; 255; 0

Transparency 0

o Background color

A
1| % Display floor | J

1 J'Update movement area
3D view

Figure 21-32 Displaying and Hiding the Floor

21-502 21-502



21.5.2.2.Floor level

When [Floor level] is changed, the height of the floor that is displayed on the 3D monitor can be changed.
With "0" set as the origin, increasing the value changes the position of the floor in the + direction of the Z-axis,
and decreasing the value changes the position of the floor in the - direction of the Z-axis.

[ 3D Monitor

g Floor
Display _________Tue ___
|Floor level 0.000 i
Size 5000
Color 1 . 128: 0; 255
Color 2 [ ] 2s55: 255; 0
Transparency 1]
[ 3D Monitor
g Floor
Display _________True __
| Floor level 200.000 |
Size 5000
Color 1 . 128: 0: 255
Color 2 [ ] 255; 255; 0
Transparency ]

Figure 21-33 Changing the Floor Level
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21.5.2.3.Size

At [Size], you can set the length of one side of the floor.

3 3D Monitor

g Floor
Display True
Floorlevel | 0.000
:Eize 5000 \: -
cori T 1267 6; 255 =/
Color 2 |:| 255: 255: 0
Transparency 0
3 30 Montor
g Floor
Display True
Floor level 200.000
ST w00 -
Color1 TR 128; 0 255 E— /
Color 2 [ ] 255; 255; 0
Transparency 0
Figure 21-34 Change the size of the floor
21.5.2.4.Color

At [Color 1] and [Color 2], you can set the color of the floor. At "Floor", the [Color 1] and [Color 2] color panels are
displayed alternately.

3 3D Monitor

g Floor
Display True
Floor level 0.000
Size __________. 000 ‘
,Eolor 1 [ 125 0; 255 \: —/
i Color 2 [ ] 255; 255; 0
Transparency o T ’
g Floor o
Display True
Floor level 200.000
Size 000 ‘
Color 1 [ oo 25 R _/
oborz | ] 2551255255
Transparency 0

Figure 21-35 Changing the Floor Color
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21.5.2.5.Transparency

The transparency of the floor can be changed by changing [Transparency].
The closer a value to 99 (maximum value) is set, the closer to transparent the floor is displayed. At the minimum
value of 0, the floor is opaque.

[ 3D Monitor

g Floor
Display True
Floor level 0.000
Size 2000
Color 1 [ ] 255; 255; 0
Color 2 255; 0; 25
| Transparency 70 |
7 3D Monitor
g Floor
Display True
Floor level 0.000
Size 2000
Color 1 [ ] 255; 255; 0
Color 2 255; 0; 25
| Transparency 0 |

- e e =

Figure 21-36 Setting the Floor Transparency
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21.5.3. Displaying coordinate axes

When [Display coordinate axes] is set to [False], the coordinate axes displayed at the origin in the 3D monitor
and the small coordinate axes displayed at the reference position of the robot model are hidden.

[ 3D Monitor [ 3D Monitor

Coordinate axes displayed Coordinate axes hidden

Figure 21-37 Displaying and Hiding the Coordinate Axes

21.5.4. Background color

When [Background color] is changed, the background color in the 3D monitor is changed to the new color. Click
the [...] button at [Color]. The Set Color screen is displayed. Set the new color in this screen.
The Set Color screen is also displayed just like clicking the [...] button at [Color] by clicking the [3D view] tab ->

[3D View] group -> [Background color] button on the ribbon.

(3 3D Monitor

Background color (0; 0; 0) Background color (0; 255; 255)

Figure 21-38 Changing the Background Color
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21.5.5. Projection type

At [Projection type], the projection type of the 3D monitor can be changed to [Perspective] or [Orthographic].
The [Perspective] and [Orthographic] setting can also be switched in the [3D view] tab -> [Projection type] group

on the ribbon.

[ 3D Monitor [ 30 Monitor

Changing the
projection
type

Perspective - ----_-__

:! L4 Perspecti\reh " Perspective
=) e e

0
o Orthographic “ :nJ' Orthographic|i
’

Projection Projection

Figure 21-39 Projection Type

Orthographic

21-507

21-507



21.6. Robot Display Settings

Display the 3D monitor and select the robot whose display settings are to be changed in the layout tree.
The display settings of that robot will be displayed at "Properties”, and robot related display settings can be
changed at respective items.

Properties a1 x
g Robot Information
Project name RC1

Display project name True

Robot Type RV-7F-D
Display robot type True
Size Middle

Robot arrangement
Robot model

Hand

Movement area
User-defined area

Free plane limit

H E E BH B H H

Safe pos. monitoring
Figure 21-40 Robot Display Settings

21.6.1. Robot information

When [Display project name]/ [Display robot type] is set to "True", each of the project name and hardware name
(model name of robot) are displayed near the mechanical interface position of the robot on the 3D monitor.
When both the project name and robot type are displayed, the project name is displayed at the upper level and
the robot type is displayed at the lower level.

The text size of the robot information displayed on the 3D monitor can be changed by selecting from [Large]/
[Middle)/ [Small] at [Size].

g Robot Information

Projectname _____RC1________
Display project name True |
Robot Type RV-7F-D

Display robottype | True |
Size Middle

Figure 21-41 Displaying Robot Information
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21.6.2. Robot arrangement
You can set the arrangement of the robot model displayed on the 3D monitor.

B Robot arrangement

A Position 0.000, -700.000, 0.000
¥[mm] 0.000
Y[mm] -700.000
Zmm] 0.000
Rotation order ZY-K
= Angle 0.000, 0.000, 90.000
X[deg] 0.000
Y[deg] 0.000
Z[deq] 90.000

Figure 21-42 Robot Arrangement Settings
You can set the arrangement position of the robot model by editing [Position].
You can rotate the robot model by editing [Angle].
At [Rotation order], you can select from [Z-Y-X] or [X-Y-Z]. The rotation setting is reflected in the order around

Z-axis -> around Y-axis -> around X-axis and around X-axis -> around Y-axis -> around Z-axis, respectively.
Standard CAD programs rotate in the same order as [X-Y-Z], and robots rotate in the same order as [Z-Y-X].

B Robot arrangement

g Position 300.000, -100.000, 200.000
¥[mm] 300.000
Y[mm] -100.000
Z[mm] 200.000
Rotation order  Z-¥-X
g Angle 0.000, -15.000, 135.000
X[deg] 0.000
[deq] -15.000
Z[deq] 135.000

Figure 21-43 Robot Arrangement
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21.6.3. Robot model

You can change display settings related to the robot model displayed on the 3D monitor.

g Robot model

Display robot model True
View type Solid
Display solenoid valve False
Interference check False

Display tool coordinate system  False

Display tool position False

B Robot path
Display False
Thickness[point] 1
Delete Delete

Figure 21-44 Robot Model Settings

21.6.3.1.Displaying the robot model

When [Display robot model] is set to [False], the robot model is hidden.

g Robot model

(Display robot model _______ True |
View type Solid
Display solenoid valve False
Interference check False

Display tool coordinate system  False

Display tool position False

[0 3D Monitor

g Robot model

(Display robot model | False 1
Viewtype  Solid
Display solenoid valve False
Interference check False

Display tool coordinate system  False

Display tool position False

Figure 21-45 Displaying and Hiding the Robot Model
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21.6.3.2.View type

You can select [View type] from [Solid]/ [Wire frame].
The respective display of the robot model is switched to the selected view type by changing this setting.

[ 30 Monitor

g Robot model

Display robot model True
R e i S S S 1
Al Sod___|
Display solenoid valve False
Interference check False

Display tool coordinate system  False

Display tool position False

g Robot model

Display robot model . True ___

| View type Wire frame |
Display solenoid valve False
Interference check False

Display tool coordinate system  False

Display tool position False

Figure 21-46 Changing the View Type of the Robot Model
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21.6.3.3.Displaying solenoid valves

When [Display solenoid valve] is set to [True], the solenoid valves corresponding to the robot are displayed on

the 3D Monitor screen.

In the simulation mode, interference with peripheral devices can be checked.
This function is available on robots mounted with the following solenoid valves, and solenoid valves with four

valves are displayed.

Solenoid valve

1F-VDOo(E)-02
1F-VDOo(E)-03

(o shows the number of
solenoid valves)

Robots which can display
solenoid valves

RV-4FR series
RV-7FR series
RV-13FR series
RV-20FR series
RV-4F series
RV-7F series
RV-13F series
RV-20F series

This function is available when the robot model to display on the 3D monitor is a "Detailed model".

g Robot model

Display robot model True

View type Solid
Display solenoid valve False |

Interference check False

Display tool coordinate system  False

Display tool position False

g Robot model

Display robot model True

View type Solid
Display solenoid valve - Tue |

Interference check False

Display tool coordinate system False

Display tool position False

Figure 21-47 Displaying and Hiding Solnoid Valves

(3 3D Monitor

(3 3D Monitor
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21.6.3.4.Interference check

When [Interference check] is set to [True] and an interference check is executed, the interference check is
performed on that robot model.

When the robot model is hidden, the interference check is not performed. For this reason, to execute this check,
display the robot model.

For details on the interference check, refer to "21.14 Interference Check".

21.6.3.5.Displaying the tool coordinate system

When [Display tool coordinate system] is set to [False], arrows that show the mechanical interface position or the
tool coordinate system at the tool coordinates are hidden.

[0 3D Monitor

g Robot model

Display robot model True
View type Solid
Display solenoid valve False
Interference check False

| Display tool coordinate system  True !

Display tool position False

(3 3D Monitor

g Robot model

Display robot model True
View type Solid
Display solenoid valve False
Interference check False

Display tool position False

Figure 21-48 Displaying and Hiding the Too Coordinate System
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21.6.3.6.Displaying the tool position

When [Display tool position] is set to [True], the tool currently selected by the controller is displayed on the 3D
monitor.

[ 30 Monitor

g Robot model

Display robot model True
View type Solid
Display solenoid valve False
Interference check False

Display tool coordinate system  True

[ 3D Monitor

g Robot model

Display robot model True
View type Solid
Display solencid valve False
Interference check False

Display tool coordinate system  True

Figure 21-49 Displaying and Hiding theTooI Position
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21.6.3.7.Display of work coordinate

Expand [Display work coodinate] and set the number of each work coordinate to [True], "(Robot ID): Work (work
number)" will be displayed at the position set in the work coordinate of "13.3.5 Tool parameter".

Display robot model True
View type Solid
Display solencid valve False
Interference check True
Display tool coordinate system  True
Display tool position . True
Display base coordinate system True
B Display work coordinate_ ___[__ ___
| BE False h
2T T T T T T T T T T TR
3 Falze
4 False
5 False
6 False
T False
8 False
B Robot Model
Display robot model True
View type Solid
Display solenoid valve False
Interference check True
Display tool coordinate system  True
Display tool position True
Display base coordinate system False
L Display work coordinate_ _ _ _ [l _ _ __
1 1 True
TTTITTTTTTTTT T T T T ke T
3 False
B Faise
5 False
6 False
7 False
8 False

Figure 21-50 Displaying and Hiding the Work Coodinate

21515 21-515



21.6.3.8.Robot path

By [Robot path], display of the robot path can be set.
When [Display] is set to [True], the path of robot movement is displayed on the 3D monitor.
This function is available in modes other than offline.

The robot path is displayed in green. Certain movements are displayed as the robot path, and are erased
sequentially from the oldest data.

The thickness of the path can be selected at [Thickness[point]] within the range 1 to 5 points.
When the thickness is changed, the thickness of the line displayed to indicate the robot path is changed.

When the [Delete] button is clicked, all currently displayed paths are deleted.

The display of the robot path is restricted according to the robot model that is displayed.
Models whose path is not displayed are as follows.

Robot model type
Robot models whose path is not displayed RH-G, RC-G, RH-U

When a robot model whose path is not displayed is selected, [Robot path] is not displayed.

(2 30 Monitor

B Robot path

Display True
Thickness[ point] 1
Delete Delete

Figure 21-51 Displaying the Robot Path

/N Caution

Under the following circumstances, the plot interval of the robot path might
become longer.

When the operation speed of the robot is fast

When the performance of the PC used is low
When multiple simulators are started up
When complex CAD models are displayed on the 3D monitor

K When another application is running, and others j
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21.6.4. Hand

You can change the display settings of hands provided with the robot.
Note, however, that to display a hand, a hand file must first be created from the hand file manager. Then, the
hand item must be added to the robot in the layout tree, and the hand file to display must be selected.

When [Display] is set to [False], the hand is hidden regardless of the state in the layout tree or display conditions.

(3 3D Monitor

g Hand
l\rDiS-p|E|‘yf True ;
Interference check False
1 3D Monitor
g Hand
{DiSpIa‘,r False :
Interference check False

Figure 21-52 Displaying and Hidin Hands

When [Interference check] is set to [True] and an interference check is executed, the interference check is
performed by the hand on that robot.

When the hand is hidden, the interference check is not performed. For this reason, to execute this check, display
the hand.

For details on the interference check, refer to "21.14 Interference Check".
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21.6.5. Robot Parts

You can change the display settings of robot parts provided with the robot.

Note, however, that to display robot parts, robot parts file must first be created from the robot parts file manager.
Then, the robot parts item must be added to the robot in the layout tree, and the robot parts file to display must be
selected.

When [Display] is set to [False], the robot parts are hidden regardless of the state in the layout tree or display
conditions.

Interference check False

B Robot Parts

Interference check False

Figure 21-53 Displaying and Hiding Robot Parts

When [Interference check] is set to [True] and an interference check is executed, the interference check is
performed by the robot parts on that robot.

When the robot parts are hidden, the interference check is not performed. For this reason, to execute this check,
display the robot parts.

For details on the interference check, refer to "21.14 Interference Check".

21.6.6. User Mechanism

You can change the display settings of the user mech. attached to the robot.
Create a user mech. file from the [User Mech. File Manager] and add the user mech. item to the robot in the
layout tree and select the user mech. file to be displayed.

If [Display] is set to “False”, the user mech. will be hidden.
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A 3p Monitor

g User Mechanism

(Display Tree | /

(2 3D Monitor

g User Mechanism

(Display False : e /

Figure 21-54 Hide display of user mechanism
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21.6.7. Collision area

You can check the collision area on the 3D monitor.
[Collision area] is not displayed for robots that are in the offline mode or do not support the collision avoidance
function.

When [Display] is set to [True], the collision area of the robot and the collision area selected at [Hand] and [Work]
are displayed on the 3D monitor.

When [Color] is changed, the color of the collision area displayed on the 3D monitor is changed to the new color.
Click the [Color] button. The Set Color screen is displayed. The color can be set visually in this screen.

(3 30 Monitor

g Collision area

Display False |
Color . 255: 0: 0
Hand Hando
Worl: Work0

3 3D Monitor

g Collision area

________________________ N

| Display True |
Coor 255; 0; 0 |
Hand Hand0
Work Wiork0

(31 3D Monitor

g Collision area

Display True

 Color I oo 2ss
Hand Hand0

Worl Work0

Figure 21-55 Displaying and Hiding the Collision Area and Changing the Color
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21.6.8. Movement area

You can check the movement area in the robot's current posture in the 3D monitor.

In the offline mode, [Movement area] is not displayed.

When the posture is changed, click the [3D view] tab -> [3D View] group -> [Update Movement Area] button on
the ribbon to refresh the movement area display. Updating takes several seconds depending on the performance
of the PC.

When [Display] is set to [True], positions that the robot can move in the posture at the tool control point at that
time are displayed on the 3D monitor as the movement area.

When [Color] is changed, the color of the movement area displayed on the 3D monitor is changed to the new
color. Click the [...] button at [Color]. The Set Color screen is displayed. The color can be set visually in this
screen.

The display of the movement area is restricted according to the robot model that is displayed.
The following table shows the models that do not support display of movement area.

Robot model type
Models that do not support display of movement area. RH-G, RC-G, RH-U

(21 3D Monitor

g Movement area
’_Display False “'

I
\

2 3D Monitor

g Movement area

P T

3 3D Monitor

g Movement area

Display True

Figure 21-56 Displaying and Hiding the Movement Area and Changing the Color
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21.6.9. User-defined area

You can check the user-defined area in the 3D monitor.
Only numbers set with the user-defined area parameter are displayed at "Properties”.
In the offline mode, [User-defined area] is not displayed.

When a number item is set to [True], the respective user-defined area is displayed.
Also, multiple user-defined areas can be displayed together by entering only the numbers of specific user-defined
areas to display in the format "[1; 2]" in [Display].

[ 3D Monitor

g User-defined area

= /Display 0] !
L1 False :
2 False K

[ 3D Monitor

g User-defined area

E(Display [1;2] \I
L1 True |
L 2 True K

Figure 21-57 Displaying and Hiding Use-defined Areas
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21.6.10. Free plane limit

You can check the free plane limit on the 3D monitor.
Only numbers set with the free plane limit parameter are displayed at "Properties".
In the offline mode, [Free plane limit] is not displayed.

When a number item is set to [True], the respective free plane limit is displayed.
Also, multiple free plane limits can be displayed together by entering only the numbers of specific free plane limits
to display in the format "[1; 2]" in [Display].

The length of one side of a free plane limit can be changed at [Length]. Note, however, that locations that are not
displayed cannot be moved simply by their display on the 3D monitor being changed.

(21 3D Monitor

o Display 0 |
L1 False |
: 2 False ,'
N o o o o — - -

Length 3000

[2) 3D Monitor

g Free plane limit

H Display [1;2] Y
: 1 True :
: 2 True :
\ Length 3000 )

[ 3D Monitor

g Free plane limit

A Display [1:2]

1 True

2 True
{length 1500 k
S S s

Figure 21-58 Displaying and Hiding Free Plane Limits and Changing Length
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21.6.11. Safe monitoring

You can check the monitoring plane and monitoring position set in the safety parameters in the 3D monitor.
[Safe monitoring] is not displayed in the offline mode or on models that do not support safety parameters.
The contents displayed are different between CR800 series and CR750 / CR700 series.

21.6.11.1. Safe monitoring of CR 750 / CR 700 series

At [Display monitoring plane], only item numbers of planes set with position monitoring (plane setting) in the
safety parameters are displayed, and operation is not possible if no items are set.
When a number item is set to [True], the respective plane is displayed on the 3D monitor.

When a number item at [Display monitoring position] is set to [True], the respective position set at position
monitoring (position setting) in the safety parameters is displayed in the 3D monitor.

The plane in position monitoring (plane setting) is separate from the plane in the free plane limit. Also, the
position in position monitoring (position setting) is separate from the collision area.

This function is available in controller software Ver.R6, S6 (robot safety option is required) or later.

For details on the robot safety option, refer to the "Robot Safety Option Instruction Manual™ (BFP-A3371).

e —-—— ==

B Display monitoring plane [] i
'._ 1 ____F_al_sg___’:

LEHQE@ __________________ BEQP____
|3|/D—i7_:,play monitoring positi [] \‘l
B False |
: 2 False |
: 3 False :
. 4 False )
~ ’

— - —— - ——————

— - e

= Display monitoring plane [1] N

\

1 True }
| Length 3000 :
:l',EI Display monitoring positi [1;2;3;4] i
| 1 True |
L2 True :
L2 True |
‘\\ 4 True /,’

— o ———

B Safe monitoring
g Display monitoring plane [1]

Ll Tue_
I Length 1000 :
| B |
g Display monitoring positi [1;2;3;4]

1 True

2 True

3 True

4 True

Figure 21-59 Displaying and Hiding Position Monitoring and Changing Length
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21.6.11.2. Safe monitoring of CR 800 series

If you set the item of [Display monitoring planes] to [True], the plane set on the safety parameter SLP monitoring
plane setting screen is displayed on the 3D monitor. If it is an invalid setting, the face is not displayed.

If you set the item of [Display monitoring area] to [True], the area set on the safety parameter SLP monitoring
area setting screen is displayed on the 3D monitor. If it is an invalid setting, the area is not displayed.

If you set the item of [Display AREA Input to [True], the area set on the safety parameter AREA input area setting
screen is displayed on the 3D monitor. If it is an invalid setting, the area is not displayed.

If you set the [Display] item of [Arm model] to [True], the arm monitoring model will be displayed on the 3D
monitor. When you change the item of [Color], the color of the robot arm monitoring position displayed on the 3D
monitor is changed to that color.

If you set the item of [Display tool model] to [True], the user specified monitoring position set on the safety
parameter robot model screen is displayed on the 3D monitor.

The plane in SLP position monitoring is separate from the plane in the free plane limit. Also, the robot arm
monitoring position and the position of the user specified monitoring position are different from the interference
area. The areas of SLP monitoring area and AREA input area are also different from those of user defined area.
This function requires robot safety option.

For details on the robot safety option, refer to the "Robot Safety Option Instruction Manual” (BFP-A3371).

B Safe monitoring
H Display monitoring planes
Length
H Display menitering area
H Display AREA Input
B Arm model
Display
Color
M Display tool model

B Safe monitoring
H Display moenitoring planes
Length
H Display monitering area
& Display AREA Input
B Arm model
Display
Color
H Display tool model

2 3D Manitar

0
3000
[
[

False
[] 0; 255; 255
0

(A 3D Manitor

(1]
3000
[1]
(1]

False
[] o; 255; 255
[1,2;3]

Figure 21-60 Displaying and Hiding Position Monitoring
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21.7. Hand Display Settings

Display the 3D monitor and select the hand whose display settings are to be changed in the layout tree.

The display settings of that hand will be displayed at "Properties”, and hand related display settings can be
changed at respective items.

For details on how to add hands in the layout tree, see "21.4.2.1 Add hand".

Also, to display hands in the 3D monitor, hands must be registered separately to the workspace. For details on
how to register hands, see "21.19 Hand Design™.

Properties o X
Hand
Hand Name Hand1(Open) Select
Display While Offline  True
Tool # - TCP write
Display Condition Default

Figure 21-61 Hand Display Settings
21.7.1. Hand display content
At [Hand name], the hand file name is displayed as the name of the item.

Also, the Select hand file screen is displayed by selecting [Hand name] and clicking the [Select] button or
double-clicking a hand whose file is not set on the layout tree.

Properties 1x
Hand ==
. |
Hand Name Hand1(Open) | Select !
Display While Offline  True -
Tool # - TCP write
Display Condition Default

Figure 21-62 Hand Name Select Button

Layout tree
P4 3D Monitor
M8 Q.
&

Figure 21-63 Undefined Hand

In the Select hand file screen, the list of hand files currently registered to the workspace are displayed. Select the
hand file to display in the list, check content in the 3D monitor and select the [OK] button. The selected hand file
is set to the display content.
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Select hand file 23

Title name

l Hand1(Open)

o Hamdi{Elose} |

1
-

Select hand file.

Check file content. | —

Set to display
content

0K l‘:’ Cancel ]

21.7.2. Display conditions

Figure 21-64 Select Hand File Screen

By setting display conditions, the target hand file can be displayed only in specified 1/O states or when a tool is

selected.

- Display in offline mode
In the offline mode, hands for which [True] is selected are displayed.
This setting is possible only on one hand per robot. When [Display while offline] is changed to [True], all other
hands are changed to [False].

- Tool #

Properties 1 x
Hand

~Hand Name _ _ _ _ _ _| Hand1{Cpen) .  Select

: Display While Offline  True :
Tool # - TCP write
Display Condition Default

Figure 21-65 Display in Offline Mode

Specify the tool No. for displaying the target hand file. This condition is valid in both the simulation mode and
when connected to an actual controller.

Options are [-], [0], [1] and so forth. When [-] is selected, all tool Nos. are displayed regardless of the tool
selection state. Note, however, that if there is a hand file that is specified with the same No. as the current tool
No., that hand file will be displayed.
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- Display conditions

Properties o x

Hand
Hand Name Hand1(Open) Select
Display While Offline  True
Tool#_ _ ______-______] TCP wite]
IrDispIEn..r Condition 1/O (valid only in simulatic
‘@ Conditiont
Enable True -
1/O Type Output Signal
Start Signal # 0
Bit Size 1
Signal Value 1
A Condition2
H Condition3

Figure 21-66 Specifying I/O Conditions for Display of Hand Files

Specify the I/O conditions for displaying the target hand file. This condition is valid only in the simulation mode.
To disable 1/0O conditions, select [Default], and to enable 1/0 conditions, select [I/O (valid only in simulation)].
When [I/O (valid only in simulation)] is selected, items [Condition1] to [Condition3] are displayed, and up to
three 1/0O conditions can be specified. The hand file is displayed when all respective conditions are satisfied.

(1) Enable:

(2) 1/0 type:

(3) Start signal #:

(4) Bit size:

(5) Signal value:

Set [True] for only the number of I/0O conditions to set.

When [True] is set, the following items are displayed.

Specify the 1/0 type.

You can select from [input signal], [output signal], [Register (CC-Link) input] and
[Register (CC-Link) output].

Specify the 1/0 start No.

No. 0 onwards can be specified for I/0O signals.

No. 6000 onwards can be specified for register (CC-Link) I/O signals.

Specify the number of bits (or number of registers) from the 1/O start No.

1 to 32 can be specified for I/O signals. 1 and 2 can be specified for register
(CC-Link) /0.

Specify the numerical value for comparing with the 1/O state.

For 1/O signals, specify a value expressed in binary for the bit size using an
unsigned decimal.

For register (CC-Link) 1/0, specify a value expressed in binary for one 1/0 (16-bit
width) or 2 1/0 (32-bit width) using a signed decimal.
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21.7.3. Write TCP (hand tip)

If you select the hand setting and the tool number other than [-], the [TCP Write] button will be enabled.
Click the [TCP Write] button to write the TCP coordinate value set by the hand to
the tool parameter. (MEXTL/MEXTLn, n = tool #1-)

Properties o x

Hand oo oo -

Hand Name IHand1(Open) ! Select
Display While Offine  True
Tool # |r1_ TCP writel
Display Condition IT"D_(\TBIEI gnEf in ;m_ulgti-c'
B Condition1

B Condition2

E Condition3

Figure 21-67 TCP Write

21.8. Robot Parts Display Settings

Display the 3D monitor and select the robot parts whose display settings are to be changed in the layout tree.
The display settings of that robot parts will be displayed at "Properties”, and robot parts related display settings
can be changed at respective items.

For details on how to add robot parts in the layout tree, see "21.4.2.2 Add robot parts".

Also, to display robot parts in the 3D monitor, robot parts must be registered separately to the workspace. For
details on how to register robot parts, see "21.20 Robot Parts Design".

Properties B x
Robot Parts
Robot Parts Name Parts1 Select
Display while offline True
Display condition Default

Figure 21-68 Robot Parts Display Settings
21.8.1. Robot parts display content

At [Robot Parts Name], the robot parts file name is displayed as the name of the item.
Also, the Select robot parts file screen is displayed by selecting [Robot Parts Name] and clicking the [Select]
button or double-clicking a robot part whose file is not set on the layout tree..

Robot Parts

Robot Parts Name Parts2 "S-glect |
Display while offline True ]
Display condition Default

Figure 21-69 Robot Parts Name Select Button

Layout tree
¥4 30 Monitor
& RC1
r_.l:-"—'__*
e |

|

Figure 21-70 Undefined Robot Parts

In the Select robot parts file screen, the list of robot parts files currently registered to the workspace are displayed.
Select the robot parts file to display in the list, check content in the 3D monitor and select the [OK] button. The
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selected robot parts file is set to the display content.

Select Robot Parts =

Title name ‘
i ~
Partsl '

Faﬁsf\

Check file content.

Select robot
part file.

Set to display
| content

[ add [ oeete |[ Reame || Eame | ! ok [ cncel |

Figure 21-71 Select Robot Parts File Screen

21.8.2. Display conditions

By setting display conditions, the target robot parts file can be displayed only in specified 1/O states or when a
tool is selected.

- Display in offline mode
In the offline mode, robot parts for which [True] is selected are displayed.

This setting is possible only on one robot part per robot. When [Display while offline] is changed to [True], all
other robot parts are changed to [False].

Robot Parts

Robot Parts Name Parts2 Select
R e )]
\Display while offline. Tue . !

Display condition Default

Figure 21-72 Display in Offline Mode

- Display conditions
Specify the I/O conditions for displaying the target hand file. This condition is valid only in the simulation mode.
To disable 1/0O conditions, select [Default], and to enable 1/O conditions, select [I/O (valid only in simulation)].
When [I/O (valid only in simulation)] is selected, items [Condition1] to [Condition3] are displayed, and up to
three 1/0 conditions can be specified. The hand file is displayed when all respective conditions are satisfied.

Robot Parts Name Select:
Display while offine_______ Tue
(Dksplay condition 17O (valid only\:

B Condition]
Enable True
VO type cutput signal
Start signal # 100
Bit size 1
Signal value 1

B Condition2
B Condition3
Figure 21-73 Specifying I/O Conditions for Display of Robot Parts Files

(1) Enable: Set [True] for only the number of I/O conditions to set.
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When [True] is set, the following items are displayed.
(2) I/O type: Specify the 1/0 type.

You can select from [input signal], [output signal], [Register (CC-Link) input] and
[Register (CC-Link) output].

(3) Start signal #: Specify the I/O start No.
No. 0 onwards can be specified for I/O signals.
No. 6000 onwards can be specified for register (CC-Link) I/O signals.

(4) Bit size: Specify the number of bits (or number of registers) from the I/O start No.
1 to 32 can be specified for I/O signals. 1 and 2 can be specified for register
(CC-Link) 1/0.
(5) Signal value: Specify the numerical value for comparing with the 1/O state.
For 1/0O signals, specify a value expressed in binary for the bit size using an
unsigned decimal.
For register (CC-Link) 1/0, specify a value expressed in binary for one 1/0 (16-bit
width) or 2 1/0O (32-bit width) using a signed decimal.

21.9. User Mech. Display Settings

Display the 3D monitor and select the user mech. whose display settings are to be changed in the layout tree.
The display settings of that user mech. will be displayed at “Properties”, and user mech. related display settings
can be changed at respective items.

For details on how to add a user mech. , refer to “21.4.2.3 Add user mechanism”.

Also, in order to display the user mech. on the 3D monitor, you need to register the user mech. in the workspace
separately, refer to “21.21 Design of User Mechanism”.

Properties I x
User Mechanism
User Mech. Name SVO Hand Select
| Position 0.000, 0.000, 0.000
Rotation Order ZY-X

@ Angle 0.000, 0.000, 0.000
Type Additional axis
Relationship To Robot Independence
Display While Offline True
Display Project Name False
Display Robot Type False
Font Size Middle

| Mech. Name Display Position  0.000, 0.000, 0.000
Interference Checlk True

Figure 21-74 User Mech. Display Settings
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21.9.1. Display contents of user mechanism

Clicking the [Select] button, or double-clicking on the user mech. for which no file is set in the layout tree, the user
mech. file selection screen will be displayed.

Properties 1 4
User Mechanism
User Mech. Mame SVO Hand |: Select :

Figure 21-75 User mech. name selection button

Layout Tree o x

(P& 3D Monitor
V] &l RCL

Figure 21-76 Unconfigured user mechanism

On the [select user mech. file]screen, a list of user mech. files registered in the current workspace is displayed.
Select the user mech. file, check the contents in the 3D display, and select the [OK] button.
The selected user mech. file is set to display contents.

Title Name |

IUser Mechdl
‘Lrs7r«naché2
(1)Select the
user mech.

file. (2)Check the file.

(3)Set the display
contents.

Add H Delete H Rename H Edit File ] :l DK_ _],:l Cancel

Figure 21-77 Select user mech. file

Position

It is displayed at the position specified by the user.
If there is a parent item, it is relative to the position and angle of the parent item. The setting unit is [mm].

Properties o x
User Mechanism
User Mech. Name  X-¥-Z Select
B Position_ ___ ___ 800.000, 100.000, 0.000 _
| X[mm] 800.000 :
L Y[mm] 100.000 :
L Z[mm] 0.000 )

Figure 21-78 User mech. position

Rotation order and Angle
Display the rotation order and rotation angle by the user mechanism.
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If there is a parent item, it is the relative rotation angle from the position and angle of the parent item. The setting
unit is [deg].

Properties o x
User Mechanism
User Mech. Name  X-Y-Z Select

[ Position 800.000, 100.000, 0.000
Rotation Order 2%

= Angle -15.000, 10.000, 20.000
'"X[deg] ~ -1s.000 I
' Y[deg] 10.000 :
| Z[deg] 20.000 "

Figure 21-79 User mech. position

Displayed while offline
When [True] is selected, user mech. can be displayed even while offline.

Properties I x
User Mechanism
User Mech. Name HY-Z Select

[ Position 800.000, 100.000, 0.000
Rotation Order 2K

| Angle -15.000, 10.000, 20.000
Type Additional axis

Relationship To Robot  Independence

Figure 21-80 When while offline

Display the project name / mech. name
When [True] is selected, the project name / mech. name is displayed at the specified position from the origin of
the user mech. with the specified character size (Large / Medium / Small).
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Properties
User Mechanism
User Mech. Name
E Position
Rotation Order
@ Angle

1 x A 3D Monitor

XN-Z Select
800.000, 100.000, 0.000
Z¥-X

-15.000, 10.000, 20.000
Additional axis

[ Paosition
Rotation Order
@ Angle
Type
Relationship To Robot
Display While Offline

A Relationship To Robot Independence N
Display While Offline True ‘l /
Display Project Name True ! —
Display Robot Type True :
Font Size Small 1
B Mech. Name Display Position 0.000, 0.000, -179.000 :
*[mm] 0.000 I
Y[mm] 0.000 ,'
<~ Zmm)_ _ -179.000 _ _ _ _ _ 2’
(3 3D Monitor
Properties o x
User Mechanism
User Mech. Name HN-Z Select

800.000, 100.000, 0.000

22X
-15.000, 10.000, 20.000 —
Additional axis

Independence

Figure 21-81 Show / hide project / mech. name

21.9.2. User mech. type and relationship to robot

User mech. type

Set mech. to assign the joint axis value of the user mechanism.

Additional axis

User mech.-1
User mech.-2)

Mech. with mech. number 1 (robot)
Mech. with mech. number 2
Mech. with mech. number 3

Properties o x
User Mechanism
User Mech. Name HN-Z Select

B Position 800.000, 100.000, 0.000
Rotation Order ZH-X
@ Angle -15.000, 10.000, 20.000
I tvee _____ _Usermech2 ]

Figure 21-82 User mech. type

For details on setting of multi-mech. and additional axis, please refer to "13.3.9Robot additional axis

parameter".

Relationship to robot

Set the relationship between the user mech. and the robot.

Independence

Attach  to

mechanical interface

Make it a mechanism separate from the robot at a position distant from the
robot

(Coordinates are relative to the robot coordinates)

Attach to the mechanical interface of robot and make it part of robot

(The coordinates are relative coordinates from the mechanical interface)

robot's
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Properties
User Mechanism
User Mech. Name
= Position
Retation Order

E= Angle

1 x

XY-Z Select
800.000, 100.000, 0.000
ZY-X

-15.000, 10.000, 20.000

User mech.-2

Figure 21-83 User mech. relationship to robot

21.9.3. User mech. Interference check

When [True] is selected, By clicking the [3D view] -> [interference check] button, interference check between the
user mech. and other objects etc. can be done.

Properties

2

"L.Iser Mech. Nam;"
| Position

Rotation Order
@ Angle

Type

Relationship To Robot

1 x
XN-Z Select
800.000, 100.000, 0.000

£
-15.000, 10.000, 20.000
User mech.-2

Independence

Display While Offline  False
Display Project Name  False

Display Robot Type True

Font Size Small
@ Mech. Name Display Po 0.000, 0.000, -179.000
{ * Interference Check  True | )

Figure 21-84 User mech. Interference check

Please refer to “21.14Interference Check”.

21.10. Spline Display Settings

Display the 3D monitor and select the spline whose display settings are to be changed in the layout tree.

The display settings of that spline will be displayed at "Properties”, and spline related display settings can be
changed at respective items.

For details on how to add a spline, refer to "Adding a spline".

Properties ax
g spline
Display curve
Spline # 01(PC)
Figure 21-85 Spline Display Settings

Specified spline file

At [Display curve], you can select [Opened spline file], [Specified spline file] and [MXT file].

21.10.1. Opened spline file

If the Spline screen for the target robot is opened, the data displayed in that screen can be displayed as the
spline curve.
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Properties o x
Display curve Opened spline file
Figure 21-86 Display Settings for an Opened Spline File

When there is an [Opened spline file], the position data of the curve (blue) of the spline file currently open in the
3D Monitor screen and the currently selected path points are displayed.

E? Spline 1:RC1 01 (Online)
X[mm]  ¥[mm] Z[mm]  A[deg] B[dec | path point #

2
A 570,120 100.000  604.000 -180.000  -0.10]'

2 47020 100.000 604.380 -180.000 -0.10 pmper-
3 470120 70.000 604.380 -180.000 -g.1o| | B PO

4

5

370.120  60.000 604.380 -180.000 -0.10 X[mm]

370120 100.000 604.000 -180.000 -0.10 f_—'“'“]]
Z[mm

Aldeq]
’ B[deq]
Cldeq]
L1
L2
FLG1
4 » FLG2
Position jump... Jl Append J Edit Circular interpolation|
El Tolerance
Points: | 5| (Fle size: | 1124] [Byte]) Locus( %]
> »

| Current position: | 370.120 || 0.000 | 704.380 | -180.000| -0.100( -180

Figure 21-87 Display of Spline Curve (Opened File)
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When a spline file corresponding to an EX-T spline is opened, the spline curve is displayed at the start position
along the Ex-T coordinates. In addition to the position data of the currently selected path points, the position data
(En, n: path point No.) corresponding to those points, and the gripping position (G) and Ex-T coordinate origin
(EO) are displayed.

B Spline 1:RC1 01 (Onling)

#  X[mm] Y[mm] Z[mm] A[deg] B[de¢ | path point #
1 570.120 100.000 604.000 -180.000 -0.10
2 470120 _100.000_604.380 180000 010l
3 470.120 70.000 604.380 -180.000 -0.10
4 7370120 60.000 604.380 -180.000 -0.10
5 370.120 100.000 604.000 -180.000 -0.10

Property
Bl Position
X[m
¥[mm)
Z[mm]
Aldeq]
' B[deq]
C[deg]
L1
L2
FLG1
4 Il » FLGZ
Position jump... " Append ] Edit Circular interpolation
B Tolerance
Points: | 5| (Fle sze:| 1124 [Byte]) Locus(%]1
4 [ »

|| Current position: | 370.120 | 0.000] 704.380]| -180.000 || -0.100| -180.000] 0.000] 0.000]

Position data of currently

selected path point —
Ex-T coordinate -—__#__
origin

Gripping
position |

Position data on
Ex-T spline curve

Figure 21-88 Display of Curve Corresponding to Ex-T Spline (Opened File)

21.10.2. Specified spline file

The spline file on the PC or robot can be specified, and its spline curves can be displayed.
To specify a spline file to display, select [Spline #] and click the [Select] button. The Select spline file screen is

displayed. In this screen, select the spline file to display.

Properties 6 x | (2 30 Monitor
g Spline |
'Display curve Specified spline file |
| Spline # 01(PC) Select)

18] select spline file X

Look in: |pC - |

| C:¥RTToolBox3¥F.. %5plne |

Spline file list:

re

# Paints | Comments Size Date

01 4 1.00KB 2016/10/31 ©
[ N .

03 4 1.00 KB 2016/11/22 -
el
]
be|
]
[ I R I N ~

4 [ »

Spline #: | 01 M

Figure 21-89 Display of Spline Curve (Specified File)
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When a spline file corresponding to an Ex-T spline is selected, the spline curve is displayed at the position where
the robot's tool is aligned with the gripping position.
Also, the Ex-T coordinate original (EQ) is displayed.

(1 3D Monitor

[l
'.i. Ly,

Fure 21-90 Display of Curve Corresponding to Ex-T Spline (Specifid File)

21.10.3. MXT file

You can display a specified MXT file approximated to the spline curve.

To select an MXT file to display, select [File] and click the [...] button. The select read file screen is displayed. In
this screen, select the MXT file to display.

Then, set the tolerance for calculating the control points of the spline curve from the MXT file by changing the
[Tolerance] setting. The smaller the set value, the more detailed points are calculated.

Properties q x
g Spline
Display curve MXT file
File ol
Tolerance 1.0000 =

Figure 21-91 MXT File Display Settings

21-538 21-538



21.11. Layout Object Display Settings

Display the 3D monitor and select the layout object whose display settings are to be changed in the layout tree.
The display settings of that layout object will be displayed at "Properties”, and layout object related display
settings can be changed at respective items.

21111, Layout object display content settings
Properties 1 4
B Object
(1) Name
PName Table
(2) Figure —»Figure Hexahedron
(3) Color —>Color B &7: 87; 255
|, Position 0.000, 0.000, -150.000/[ (5) Rotation order |
(4) Position Rotati
otation order KY-Z (6) Angle
@ Angle 0.000, 0.000, 0.000 / :
g Size 1500.000, 800.000, 200.000 &«—_7) Siz8
View type Solid <\[ (8) View type ]
Condition Default i —
(9) Condition ]
Interference check False

'\[ (10) Interference check ]

Figure 21-92 Layout Object Display Settings

Table 21-5 Explanation of Layout Object Display Settings

Name Description
(1) | Name This item names layout objects.
Names entered here are displayed in the layout tree.
(2) | Figure This specifies the shape of the layout objects.

You can specify from hexahedron, column (cone), sphere, triangle prism, plane,
tube, 3D model and string.

When 3D model is specified, data created by CAD can be read.

(3) | Color This specifies the color of the layout objects.

Select this item and click the [...] button. The Set Color screen is displayed. The
color can be set visually in this screen.

(4) | Position This sets the position where layout objects are to be placed.

When there is a parent layout object in the layout tree, the position is the relative
position from the parent layout object.

(5) | Rotation This sets the order in which the rotation angle of the layout object is reflected.
order You can select from "X->Y->Z" or "Z->Y->X".
(6) | Angle This sets the posture in which layout objects are to be placed.

When there is a parent layout object in the layout tree, the angle is the relative
angle from the parent layout object.

(7) | Size This specifies the size of the layout objects.

(8) | View type This sets the view type of the layout objects.

You can select from [Solid] or [Wire frame].

(9) | Condition This sets the conditions for displaying and hiding layout objects.

For details, refer to "21.11.3 Layout condition edit".

(10) | Interference | This sets whether or not to perform an interference check on the selected layout
check object when the interference check is executed.

By the interference check, the interference with the robot model, hand / robot parts
/ user mech. is checked.
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The following explains each of the layout objects.

Table 21-6 Explanation of Layout Objects

Window Explanation
Hexahe Properties I x Z
dron
(rectan Name Table
gUIar Figure Hexahedron
parallel Color W o7 o7; 255
epiped) g Position 0.000, 0.000, -150.000
*[mm] 0.000
Y¥Imm] 0.000
Z[mm] -150.000
Rotation order HY-Z
g Angle 0.000, 0.000, 0.000
¥[deqg] 0.000 -
¥[deq] 0.000 X Position
Z[deg] 0.000 (X’ Y’ Z)
B Size 1500.000, 800.000, 200.000
¥[mm] 1500.000
¥Imm] 800.000
Z[mm] 200.000
View type Solid
Condition Default Edit
Interference check False
Column Properties I x
(Cone) | |g object
Mame Reotation table
Figure Column
Color |:| 247; 168; 44
g Pasition 0.000, 0.000, 200.000
®¥[mm] 0.000
Y¥[mm] 0.000
Z[mm] 200.000
Rotation order XY-Z
g Angle -0.000, 0.000, 0.000
¥[deq] -0.000 ﬁ
¥[deg] 0.000 i
Z[deq] 0.000 X IE))C()S$OZI’1)
o , Y,
I Unify the radius _ _True_ _
B Size 500.000, 500.000, 50.000 1| = | 5 different value is set to an upper radius and a lower
Upper radius[mn 500.000 radius, it becomes a conic type.
Lower radius[mn 500.000
Heightfmm]  50.000 When [Unify the radius] is set to [True], the size of the
View type Solid upper radius and lower radius are always matched.
Condition Default Edit
Interference check False
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Window Explanation
Sphere Properties o x
Object
. ord Angle(Z) ...... Z
Figure Sphere *
Color B o: 2s5; 0 Q
g Position 0.000, 0.000, 250.000 || b s
X[mm] o000 | e [ — Angle
Ymm] 0.000 : Size . i (Y)
: (Radius) ;
Z[mm] 250.000 S
Rotation order | X¥-Z S LS N> v
g3 Angle 0.000, 0.000, 0.000 i Angle(X)
X[deg] 0.000
Y[deq] 0.000 X ﬂ Position
Z[deg] 0.000 X,Y, 2)
= Size 50.000
Radius[mm]  |50.000 * With [Sphere], when there is a child layout object in the
View type Solid layout tree, the setting of this item affects the position
Condition Default Edit, | posture of the child layout object.
Interference check False
Triangle | | Properties g x 7
prism B Object e
Name Pedestals P Angle(2) | e j
Figure Triangle prism e @b SIZG(Y) """"
Color [ ] 255; 255; 0 i Size(X) e N SR —
g Position 102.226, 0.000, 123.000
¥[mm] 102.226 perereenenesseanns
¥[mm] 0.000 i Angle
Z[mm] 123.000 i
Rotation order KN-Z H
g Angle 0.000, -90.000, 135.000 _a') Y
X[deg] 0.000
Y¥[deq] -00.000 Position
Z[deg] 135.000 X,Y,2)
g Size 100.000, 100,000, 200.000
¥[mm] 100.000
Y[mm] 100.000
Height[mm] 200.000
View type Solid
Condition Default Edit
Interference check False
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Outer Radius[mm] 100,500

Height[mm]
B Position
X[rmmj]
¥[mm]
Z[mm]
Rotation order
B Angle
X[deg]
Y[deg]
Z[deqg]
View type
Condition

Interference check

200.000

500.000, 0.000, 0.000
500.000

0.000

0.000

X-¥-Z

0.000, 0.000, 0.000
0.000

0.000

0.000

Solid

Default Edit

True

Window Explanation
Plane Properties o x
g Object
Name Palingl
Figure Flane
Color I o: 128; 255
g Position -800.000, 0.000, 0.000
¥[mm] -800.000
¥Imm] 0.000
Z[mm] 0.000
Rotation order XN-Z
g Angle 0.000, 0.000, ©0.000
¥[deq] 0.000
¥[deg] 0.000 Position
Z[deq] 90.000 X,Y, 2)
B Size 2000.000, 1000.000
width[mm] 2000.000
Height[mm] 1000.000
View type Solid
Condition Default Edit
Interference check False
Tube Properties o x
Object
Name wiring
Figure Tube
Color 255; 87: 128
B Size 100,000, 100.500, 200.000
Inner Radius[rmm] 100.000

Position
X,Y, 2)

* The minimum thickness ([Outer radius [mm]] - [Inner
radius [mm]]) is 0.5 mm.
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Window Explanation
3D Properties 1 x 7
model g Object —
Name wWoriz  Angle@) | .. 1
Figure 3D model Q)
Color _______ _032:15_;_2; ______ Angle '
e CoRTroasoatactoy Lng v
Unit of scale Magnification specification ST i
Magnification 82.0
@ Position 0.000, 0.000, 282.000
¥[mm] 0.000
Y[mm] 0.000 = Y
Z[mm] 282.000 i
Rotation order HN-Z Position
g Angle 90.000, 0.000, 0.000 X,V, 2)
¥[deq] 90.000
¥[deg] 0.000 The position and a rotational reference position of 3D
Z[deq] 0.000 model are reference positions at the time of CAD data
View type Solid creation.
Condition Default Edit When 3D model is selected, the CAD file to read can
Interference check False be specified. The CAD file which can be read is as
follows.
file extension
STL (Stereolithography) file stl
OBJ (Wavefront format) file .0bj
3DS (3D Studio) file .3ds
PLY (Stanford Triangle Format) file .ply
VRML 2.0 (Virtual Reality Modeling wrl
Language) file
When the file of OBJ form is read, the information on
a texture is not reflected.
3D Properties 0 % The unit of scale that display in 3D monitor can be
model g Object specified.
(Contin Name Work2 The millimeter is standard unit in 3D monitor.
uation) Figure 2D model The unit of scale that can be specified is as follows.
Color [] o: 255; 255 = Millimeter[mm]
File C:¥RTToclBox3¥Factory Line - Meter[m]
Unitofscale  Magnification specification | = Inch(in]
! Magnification 82.0 | - Magnification  specification ~ (Magnification  of
mrosiion 0.000, 0.000, 282000 1.0-10000.0 can be specified.)
®[mm] 0.000
Y[mm] 0.000
Z[mm] 282.000
Rotation order HY-Z
g Angle 90.000, 0.000, 0.000
X[deq] 90.000
Y[deq] 0.000
Z[deg] 0.000
View type Solid
Condition Default Edit
Interference check False
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Window

Explanation

String

Properties
Object
Name
Figure
Color
Size

Bl Position
X[mm]
¥[mm]
Z[mm]

Condition

Rotation Table
String

[] 255 255; 255
Middle

500.000, 0.000, 0.000
500.000

0.000

0.000

Default

Edit

z

A

Bgtaﬂon Table Y

X Position
X,Y,2)

* The maximum number of characters that can be
displayed is 32 characters.

* Multibyte characters are displayed only in the same
language as the OS. (Different languages may display
garbled characters.)

* If you create many character strings, screen rendering
processing becomes heavy.

/N Caution

- If 3D model of big size is read, screen drawing processing will become\

(

heavy.

- Abnormal operation may result due to size. Therefore make data size as
small as possible during CAD tool conversion.
- Because not all VRML formats are supported, these may not display

\normally.

/
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21.11.2.

Moving and rotating layout objects

To move or rotate layout objects that have been created, change the "Position" and "Angle" values in the
respective "Properties”. Layout objects can also be moved by mouse operation on the 3D monitor. For details,
refer to "21.3.6.1 Moving objects by the mouse".
Note, however, that the property values (position and posture) of child layout objects that are in a parent-child
relationship on the layout tree become the relative position and posture from the reference position of the parent
layout object. For this reason, take this into consideration when setting the position and posture.

Origin coordinate

A Z system of child
Y
X
\— Origin
of 3D
monitor

Reference

position of parent
Position (100, 0, 0)
Rotation (0, 0, -90)

Reference position of child

Monitor

Property value

Position (100, 0, 0)
Rotation (0, 0, 0)
Position/posture on 3D

Position (100, -100, 0)
Rotation (0, 0, -90)

Layout tree |

708
JE& T

Figure 21-93 Position and Posture of Layout Objects in Parent-child Relationship

Also, the position and posture of the child layout object are relative coordinates from the parent layout object. So,
child layout objects can also be moved and rotated together with movement and rotation of the parent layout

)

object.
Reference
Y position of child
A
Child
Child
Vam B_eference
® position of parent
Parent
» X

Move parent layout

object 50[mm] in +Y

direction and rotate
clockwise 30°

2) Rotate
clockwise 30°

1) Move +Y
direction
50[mm]

Figure 21-94 Moving and Rotating Parent Layout Objects

To move and rotate a parent layout object only, either drag and drop or copy and paste the parent layout object
on the layout tree, then cancel the parent-child relationship, edit the objects and then re-create the parent-child

relationship.
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21.11.3. Layout condition edit

Click the [Edit] button at [Condition] at "Properties". The "Layout object condition edit" screen is displayed.

View type Solid
Conditi ON->OFF: [RC1]IN#25 Edit)\
ndition -z | JIRE l-__l_)l
Interference check False
Figure 21-95 Layout condition editing

You can display or hide layout objects by specifying I/O conditions for corresponding layout objects. This function
can be used in simulation.

Layout object condition edit X

() Default
(1 ) © 10 (Valid only in simulation)
ON-=0FF
\“ Condition Af[}type \(Smrtsignal# \(B'rtsize gignalvalue \éject A
[VIEnable | |input signal - 25| 1|l o||frc1 -
[CJenable |  input signal - o]||[ 1|l 0] |frc1 -
(2) [[JEnable | input signal = | D| | 1| | D| RC1 =
\ F OFF->0N
Condition | I/O type Start signal # Bit size Signal value Project
[V]Enable | [input signal - 25 ||| ||l 1]|lret -
[ClEnable | input signal - | o]||| 1|l 0] |fret -
[IEnable )\ input signal )| o]||[ 1|l 0] @ -
\ J \_ \_ J J _/
f f Y7 o /[ o |
3) (4) (5) (6) (7) (8)

Figure 21-96 Layout condition edit

If you set no condition, select [Default]. If you set some conditions, select [I/O (Valid only in simulation)].

(1) ON->OFF : This sets the conditions for changing target layout objects from a displayed to a
hidden state. Up to three conditions can be specified. When all conditions are
satisfied, the layout object is hidden.

(2) OFF->ON : This sets the conditions for changing target layout objects from a hidden to a

displayed state. Up to three conditions can be specified. When all conditions are
satisfied, the layout object is displayed.

If you checked [Enable], you can set the condition.

Check same number to set conditions.

Select [input signal], [output signal], [Register (CC-Link) Input], [Register (CC-Link)
Output].

Set 0 or larger when you select [input signal] or [output signal].

Set 6000 or larger when you select [Register (CC-Link) Input] or [Register (CC-Link)
Output].

Set 1 - 32 when you select [input signal] or [output signal].

Set 1 - 2 when you select [Register (CC-Link) Input] or [Register (CC-Link) Output].
Set the value which is compared with 1/O state.

Set the unsigned decimal value which is expressed in binary value with bit size
specified (6) when you select [input signal] or [output signal].

Set the signed decimal value which is expressed in binary value with 1 register (16 bit)
or 2 register (32 bit) specified (6) when you select [Register (CC-Link) Input] or
[Register (CC-Link) Output].

Specifies the target project (robot) to check I/0O conditions.

(3) Condition :
(4) 1/0O type :

(5) Start signal # :

(6) Bit size :

(7) Signal value :

(8) Project :
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21.12. Layout Files

You can save the display settings of 3D monitor, robots, hands, robot parts, user mech., splines, and layout
objects to layout files. Also, you can load the display settings of 3D monitor, robots, hands, robot parts, user
mech., splines, and layout objects saved to layout files.

The display settings of 3D monitor, robots, hands, robot parts, user mech., splines, and layout objects can be
easily switched to and used in a separate workspace by saving these settings to a layout file.

21.12.1. Saving layout information

To save settings to a layout file, click the [3D view] tab -> [Layout file] group -> [Save]/ [Save as] button on the
ribbon.

The layout file is overwritten with the current layout information by clicking the [Save] button.

When the [Save as] button is clicked, the "Input new name" screen is displayed. In this screen, enter the layout
file name, and click the [OK] button. The current layout information is saved as a layout file using the name you

entered, and is registered to the workspace.
'Ta%_lé |-_ j Input new name.
o .

Save

S e Layout file
'\d Save as : manager |Task1 |

Layout file
Figure 21-97 Operation of Saving Layout Files by "Save As"

- /N Caution

Cautions when saving layout information that uses a 3D model or an MXT file

When a 3D model or MXT file is used in a layout, the file in use when the layout information is saved
is copied to the same folder as the layout file, and from then on the copied file is referenced. To edit a 3D
model or MXT file, either edit a copied file or select the file again after editing it.
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21.12.2. Loading layout information

If layout information is changed even once after it is loaded from a layout file, the following confirmation screen
will be displayed when the layout file is loaded.

MELFA_RT

@ Are you sure you want to delete existing layout?

Figure 21-98 Layout File Load Confirmation Screen

Note that if you select [Yes] in this screen to load the layout file, all currently displayed layout information will be
deleted.

There are two ways of loading layout information saved to layout file.

Select the layout file to load by the [3D view] tab -> [Layout file] group -> [Select Layout File to be Load] combo
box on the ribbon.

The layout information of the layout file selected in the combo box will be loaded.

This method is recommended when performing tasks while switching between multiple layout files, for example,
when creating layout files for individual tasks, since layout information can be easily switched.

[ Dttty \
1 = —
L[mﬁ:_ ______ 1_: qu
Save
= . Layout file
ﬂ Save as imgﬂ
Layout file

(1) Select the layout file name to load
from the combo box.

(2) The layout file selected in the combo
box will be loaded.

Figure 21-99 Loading Layout Files on the Ribbon
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Click the [3D view] tab -> [Layout file] group -> [Layout file manager] button on the ribbon. The "Layout file
manager" screen is displayed.

In the layout file list in this screen, select the layout file, and check the content of the layout information in the 3D
display. When you have finished checking, click the [Load] button.

The layout file selected in the layout file list will be loaded.

This method is recommended when files cannot be distinguished purely by file name since both the file name
and the content of the layout information can be checked in the 3D display.

Layout file manager

Add ] i Delete ] ’ Change name

(1) Click the [3D view] tab — [Layout file] group —
[Layout file manager] button on the ribbon.

(2) Inthe layout file list, select the layout file, and
check the content in the 3D display.

(3) If you check and find the layout file to load, click the
[Load] button.

(4) The layout file selected in the layout file list will be
loaded.

Figure 21-100 Loading Layout Files by the Layout File Manager
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21.123.

Layout file manager

The "Layout file manager" screen opens by clicking the [3D view] tab -> [Layout file] group -> [Layout file
manager] button on the ribbon.

In the "Layout file manager" screen, you can add, delete, rename and perform other operations on layout files.

Layout file manager

Title name

Taskl
Task2
Task3

(2) 3D display of
layout files

Taskd "\

(1) Title name

(4) Delete

~| (5) Change
(3) Add —\ [ name
\ [
200 [ _oses ] [crangerene]
Figure 21-101 Layout File Manager Screen
No. Item Description
(1) Title name This displays all of the layout file names registered to the current workspace.
(2) 3D display of layout | This displays the layout objects of the files currently selected in the layout file
files list so that you can check the file content.
(3) Add This adds a new or existing layout file to the current workspace.
Clicking the [Add] button displays the screen for selecting [New] or [Existing].
By [New], you can create a layout file with a new name.
By [Existing], you can select an existing layout file, such as a layout file in
another workspace, and add this to the current workspace.
(4) Delete This deletes the layout file selected in the layout file list.
Since the entire folder is deleted when a layout file is deleted, 3D models and
MXT files also will be deleted if they are in the same folder.
(5) Change name This renames the layout file selected in the layout file list.
(6) Load This loads the layout file selected in the layout file list in the 3D monitor.
Note that the current layout information will be deleted.
21-550 21-550



Adding a layout file
To add a new layout file, click the [Add] button. The following screen will be displayed.

MELFA_RT &3

I'/'_\' Select [Mew] to add new file.

W' Select [Existing] to add existing file.

l Existing H Cancel ]

Figure 21-102 Selecting the Type of Additional Layout File

When [New] is clicked, the name input screen is displayed. In this screen, enter the name of the new layout
file to add, and click the [OK] button. The new layout file is added to the layout file list with the name you
entered.

When [Existing] is clicked, the select file screen is displayed. In this screen, select the layout file to add. After
selecting the file, the name input screen is displayed. In this screen, enter the name of the new layout file to
add, and click the [OK] button. The selected layout file is added to the layout file list with the name you
entered.

Deleting a layout file

To delete an existing layout file, select the layout file to delete in the list, and click the [Delete] button. The
following screen is displayed. In this screen, check that the file is the layout file to delete, and click the [Yes]
button. The selected layout file is deleted from the layout file list.

Since the entire target layout file folder is deleted when a layout file is deleted, 3D models and MXT files also
will be deleted at the same time if they are in the same folder.

MELFA_RT &3

i -
Iel Are you sure you want to delete "Task2" ?
R 4

Renaming a layout file

To rename a layout file, select the layout file to rename in the list, and click the [Change name] button.The
name input screen containing the current file name is displayed. In this screen, enter the new name, and
click the [OK] button.

Loading a layout file

To load a layout file to the 3D monitor, select the layout file to load in the list, and click the [Load] button. The
layout file list will be loaded to the 3D monitor. For details on cautions when loading layout files and other
ways to load layout files, refer to "21.12.2 Loading layout information".
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21.13. Types of Robot Model

You can select the robot model to be displayed on the 3D monitor from "detailed model" and "simple model".
Note, however, that the "detailed model" sometimes is not displayed depending on the model.

As the default setting, "detailed model" is displayed.

To change the type of robot model, select the type of robot model to displayed in the [3D view] tab -> [Robot
model] group on the ribbon.

Also, the type of robot model becomes "simple model" with the "The robot of 3D monitor is displayed in simple
model." checkbox selected in the New Workspace screen.

[0 3D Monitor (3 3D Monitor

Detailed model Simple model

Figure 21-103 Types of Robot Model

The recommended environment for displaying a "detailed model" is as follows.

Item Recommended environment
CPU Dual core including Core2 Duo or Core i3 3 GHz or faster processor
Main memory 2GB or more

/N Caution

The 3D monitor sometimes cannot display detailed models normally and
functions such as the operation panel are obstructed if they are displayed
on a PC that does not satisfy this recommended environment. In this case,
change the model type to simple model.

21-552 21-552



21.14. Interference Check

The interference check can be performed in the 3D monitor.

The following table summarizes combinations in which the interference check can be performed.

Table 21-7 Combinations in Which Interference Check Can Be Performed

Robot model Robot model
(detailed (simple Hand Robot Parts User Layout object
model) model) Mechanism
Robot model o x o o o o
(detailed
model)
Robot model x x S S o o
(simple model)
Hand o O O @) o O
o O O O o O
Robot Parts
User o ) ) ) o o
Mechanism
o @) @) @) o X
Layout object

Note, however, that attention must be paid when setting both the robot model and the hand as targeted in the
interference check since the hand also checks interference with the robot model other than the parts provided on
the robot on which the hand is provided.

Before starting the interference check, set the robot model and layout objects to be targeted by the interference
check in their respective properties.

Interference check False Interference check True

Setting for not targeting in the interference check Setting for targeting in the interference check

Figure 21-104 Robot Model and Layout Object Interference Check Settings

Set the interference check of the hand by the following items in the properties of the robot that is provided
on.

g Hand

Figure 21-105 Hand Interference Check Settings

Set the interference check of the robot parts by the following items in the properties of the robot that is provided
on.

B Robot Parts

Figure 21-106 Robot Parts Interference Check Settings

After setting the parts to be targeted in the interference check, click the [3D view] tab -> [Interference check]
group -> [Setting] button on the ribbon to start the interference check. Also, the interference check can be ended
by clicking the [Setting] button again during the interference check.

Please set the interference check of the user mech. with the following item of the user mech. property.
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User Mech. Name KN-Z

@ Position 800.000, 100.000, 0.000
Rotation Order ZH-X

@ Angle -15.000, 10.000, 20.000
Type User mech.-2

Relaticnship To Robot  Independence
Display While Offline  False
Display Project Mame  False
Display Robot Type True

Font Size Small
g Mech. Name Display Po 0.000, 0.000, -179.000
[ Interference Check ~ " True” ~ ~~ " 7 77 1

Figure 21-107 Interference Check Setting

Ll N \
| % Setting ! :L-H'Saﬂing_ L

et R Reset”
[S) stop the Robot [ stop the Robot
Interference Check Interference Check
Before interference check During interference check

Figure 21-108 Interference Check Start/End Buttons

When you click [Setting] button and [Stop the Robot] button, you can stop the robot interfering.

(=] stop the Robot ‘
Interference Check

Effective [Stop the Robot] button

The robot
stops when
interfered

Figure 21-109 Stop the Robot Button
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/N Caution

You stop the robot in the low-speed. You do not necessarily stop the
robot in the high-speed.

During the interference check, end the interference check by either switching the mode by [Offline mode] or
[Online mode] or by ending the 3D monitor.

The interference check on the 3D model of the detailed models and simple models of the robot model is
performed not on the currently displayed model but on its bounding box. The bounding box is displayed as a wire
frame during the interference check, so refer to this.

! Bounding box

Figure 21-110 Bounding Box of Robot Model
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When two parts targeted in the interference check interfere with each other during the interference check, the 3D
monitor display is changed and the combinations of interfering parts are displayed at [Output].

Interfering objects

2016/12/09 15:40:44: Interference check start.

2016/12/09 15:40:46: Robot:RC2(TASKO1 - 4 line)-Hand and Layout:Warkl was interference.
2016/12/09 15:40:46: Robot:RC2(TASKO1 - 5 line) and Layout:Workl was interference.
2016/12/09 15:40:46: Robot:RC2(TASKO1 - 5 line) and Layout:Workl was interference.
2016/12/09 15:40:46: Robot:RC2(TASKO1 - 5 line) and Layout:Warkl was interference.
2016/12/09 15:40:46: Robot:RC2(TASKD1 - 5 line)-Hand and Layout:Pedestall was interference.

-

Interference times and
combinations of interfering parts

Figure 21-111 Changes in Interference Times
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Changes in 3D monitor
When two parts targeted in the interference check interfere with each other during the interference check, the
display of the interfering objects on the 3D monitor is changed.

Table 21-8 Changes in Display at Interference

No. Type Display at Interference

1 Robot model (detailed model) The currently displayed bounding box changes color from
Layout object (3D model) white to red.

2 Robot model (simple model) A red wire frame is displayed overlapping the robot.
Hand
Robot parts
User mechanism

3 Layout object (other than 3D model) | A wire frame of the opposite color is displayed overlapping the

robot.

(2 30 Monitor

— | (1) Interfering robot model
(detailed model)

— | (2) Interfering hand

— | (3) Interfering layout object
(other than 3D model)

Figure 21-112 Display of 3D Monitor at Interference

Changes in [Output]
When two parts targeted in the interference check interfere with each other during the interference check, the
combinations of interfering parts are displayed at [Output] together with their times.

Output a3 x
2018/12/09 15:40:44: Interference check start.
2016/12/09 15:40:46: Robot:RC2(TASKDL - 4 Iine[}—Hand }md[Layfuut:Wurkl ]-uas interference.
2016/12/09 15:40:46: Robot:RC2(TASKDL - 5 line) aMd Layout:Workl was interference.
2018/12/09 15:40:46: Robot:RC2(TASKDL - 5 line) and Layout:Workl was interference.
2018/12/09 15:40:46: MELIMWJM&E j ndl Layout:Workl was interference.
2018/12/09 15:40:46:|Robot:RC2{ TASKDL - 5 line)-Hand and Layout:f : -
Name of interfering
Project name of — layout object

interfering robot

_/ S| This is displayed when it is

It program is executing the hand that interfered

(program name) -
(execution line)

Figure 21-113 Output Information at Interference
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/N Caution

The program execution line in the output information at interference
sometimes shifts from the line that was actually executing. Use this as a
rough guide that interference occurred somewhere neat that line.

By this function, only combinations of interfering parts that include objects that have not interfered even once
since the interference check is started are checked. For this reason, with objects that have interfered even once,
even in a combination that has never interfered with another object, when both objects have interfered with
another object, that combination is not checked. To check those combinations, reset the interference history by
clicking the [3D view] tab -> [Interference check] group -> [Reset] button on the ribbon.

Combination where
interference of both

| objects has occurred

and interference check
is not performed

 V—

e —————

15 Reset |

[ stop the Robot
Interference Check

Click [Reset]
button

Combination where
interference of both

|> objects has never
occurred and
interference check is
performed

Figure 21-114 Resetting the Interference History
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/N Caution

Perform the interference check with the 3D monitor displayed. The
interference check will not be executed if the 3D monitor display is
minimized.

During the interference check, robot movement on the 3D monitor
sometimes slows down. If this happens, either reduce the number of
objects set as targeted in the interference check or decrease the override.
On low-performance PCs, the interference check sometimes is not

performed normally.
\. J

Also, models hose parts are displayed in 3D monitor as shown below, but does not check for hose part
interference, please note.

Hose parts

Figure 21-115 Models does not check for hose part interference
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21.15. Moving the Robot by Clicking

With the simulation started up, click an object on the 3D monitor with the [Ctrl] key held down. The control point of
the robot moves to the clicked position.

This function is not available on the following models.

Robot model type
Models that do not support the click move function RH-G, RC-G, RH-U

The robot targeted for moving by clicking can be selected in the [3D view] tab -> [Click move] group -> [Robot]
combo box on the ribbon.

When the [3D view] tab -> [Click move] group -> [Change posture of the robot] checkbox on the ribbon is not
selected, the robot will not move depending on its posture because it moves with its posture held intact.

________________

1 1
| Robot | LRCIRV-TF-Q |
\

________________

|:| Change posture of the robot

Click move
Figure 21-116 Setting the Robot Targeted for Moving by Clicking

[ 3D Monitor [ 3D Monitor

Click with [Ctrl] key
held down

Figure 21-100 Click Move Operation

. /N Caution ~

If there is no object at the clicked position or it is outside the robot operation
range, the robot will not move.

Since the robot moves with the multi-rotation state of the joints held intact, the
robot will not move depending on the multi-rotation state of the joints.

This operation is invalid while the robot is running.

. J
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Also, if you click an object on the 3D monitor with the [Ctrl] key held down with the [3D view] tab -> [Click move]
group -> [Change posture of the robot] on the ribbon selected, the control point of the robot will move to the
clicked position, and the posture will be changed to one where the normal direction of the click surface matches
the Z-axis direction of the tool coordinate system.

Robot| LRCIRV-FFQ -

Click move
Figure 21-117 Setting to Match the Posture with the Normal Direction of the Click Surface

(3 3D Monitor (3 3D Monitor

Click with [Ctrl] key
held down

Figure 21-118 Click Move Operation for Matching the Posture with the Normal Direction of the Click Surface

& Caution

This function is available only on vertical 6-axis robots.
On other models, the robot moves to the clicked position with its current
posture held intact.

~N

The target posture is sometimes not attained depending on the current
posture before click move operation.
In this case, bring the current posture close to the target posture, and then

perform click move. )

\_
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21.16. Move the robot by grasping the tool

When displaying the robot tool coordinate system, while pressing [Ctrl] + [Shift], click and slide in the XYZ
direction, and the robot's control point will move in the direction of the grasped axis.

Press [Ctrl] + [Shift] [
click and slide the Z . '
coordinate of tool

Figure 21-119 Move the robot by grasping the tool
This function is valid for the following robots that display the tool coordinate system.

Robot
Tool mobile robot Vertical 6 axis, Horizontal 4 axis, Ceiling horizontal 4 axis, Micro,
Palletizing Caser, RH-L Series

Also, when the robot is selected, the tool coordinate system is expanded as follows.

LD 30 monitor-

Select Robot

Figure 21-120 Display change of tool coordinate system

. /N Caution N

. The robot cannot move when the moving position exceeds the operating range
of the robot.
. This operation is invalid when the robot is running.

. J
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21.17. Distance measurement

You can measure the distance between any two points on objects (robots, layouts etc.) displayed in 3D monitor.
To use this function, click the [3D view] tab -> [Tool] group -> [Distance measurement] button on the ribbon. The
"Distance measurement" screen is displayed. Then when you click while entering the space key two points on
objects to be measured, the line and distance (mm) as follows are displayed.

LA 3D Monitor

Flease choose 2 points while inputting a space key in a 3D monitor screen,
Measurement List
Start position(x, v, 2) End position(x, v, z)  Distance[mm]

13 X1z 4,116, -301, 133, 454,522 300,197, -2.805, 299,131 443,117,

02 xvz -1382.669, 175.255, 2.150 291.726, -0.536, 298.661 1709.509

01 vz 399.990, -522.326, 1012.031 599,773, -484.802, 768.728 317.045

Close

Output a1 x
Measurement result  #1 Start position(x, y, z)(399.990, -522.326, 1012.031) End position(x, v, z)(599.773, -484.802, 768.728) Distance[mm](317.045)
Measurement result  #2 Start position(x, v, z)(-1382.669, 175.255, 2.150) End position(x, v, z)(291.726, -0.536, 298.661) Distance[mm](1709.509)
Measurement result  #3 Start position(x, v, z)(4.116, -301.133, 454.522) End position(x, y, 2)(300.197, -2.805, 299.131) Distance[mm](448.117)

Figure 21-121 Distance measurement between two points
The distance measurement screen displays the history of positions and distances of each measurement. If you
turn ON / OFF a checkbox of each line, you can show / hide the line and the distance of the measurement.
The history keeps during the 3D monitor is opened.

In addition, the measurement result is also displayed in the [Output] window as shown above.

21-564 21-564



[XYZ] / [X] /[Y]/ [Z] can be selected in the mode field of each measurement result. By changing to the mode of
[X]/1Y]/[Z], the line that extracted only the distance on the designated axis between the two points is displayed
on the 3D monitor. The distance column is changed to the distance on that coordinate axis.

[0 3D Monitor

Start position(x, v, z) End position(x, v, z)  Distance [mm]
10.869, -300.917, 463,242 300.282, 0.990, 300.000 455,460
T 4116, -301.133, 454.522  300.197, -2.805, 299.131 443,117
-1332.669, 175,255, 2.150  291.726, -0.536, 298.661 175.791
X 399,990, -522.326, 1012... 559.773, -484.802, 758.728 199,783
2 3D Monitor
- _Mode_ Start position(x, y, z) End position(x, v, z) | Digtance[mm]
I - 1 0.869, -300.917, 463.242  300.282, 0.990, 300.00<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>