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SAFETY PRECAUTIONS

Read the separate Safety Manual thoroughly before using this product. Take precautions as necessary.

Before using this product, please read this manual and the relevant manuals carefully and pay full attention to safety to handle
the product correctly.

The precautions given in this manual are concerned with this product only. For the safety precautions of the robot system,
refer to the user's manual for the peripheral equipment used.

In this manual, the safety precautions are classified into three levels: A DANGER", A WARNING", and "

CAUTION".

& DAN G E R Precaution indicating cases where there is a risk of operator fatality or
serious injury if handling is mistaken. Always observe these precautions

to safely use the robot.

&WARNING Precaution indicating cases where the operator could be subject to

fatalities or serious injuries if handling is mistaken. Always observe
these precautions to safely use the robot.

& CAUTI ON Precaution indicating cases where operator could be subject to injury
or physical damage could occur if handling is mistaken. Always

observe these precautions to safely use the robot.

Under some circumstances, failure to observe the precautions given under "ACAUTION“ may lead to serious
consequences.

Observe the precautions of all the levels because they are important for personal and system safety.

Make sure that the end users read this manual and then keep the manual in a safe place for future reference.

A. These show precautions based on the Ordinance on Industrial
Safety and Health (Articles 36, 104, 150, 151).

/MN\DANGER

@ Provide a fence or enclosure during operation to prevent contact of the operator and robot.
—Installation of safety fence

/MN\WARNING

@® Prepare a device that allows operation to be stopped immediately during teaching work.
(This also applies to maintenance work with the power source turned ON.)
—Setting of emergency stop switch




/M CAUTION

@ All teaching work must be carried out by an operator who has received special training.
(This also applies to maintenance work with the power source turned ON.)
—Enforcement of safety training

® Forteaching work, prepare a work plan related to the methods and procedures of operating the robot,
and to the measures to be taken when an error occurs or when restarting. Carry out work following
this plan.
(This also applies to maintenance work with the power source turned ON.)
—Preparation of work plan

® During teaching work, place a sign indicating that teaching work is in progress on the start switch, etc.
(This also applies to maintenance work with the power source turned ON.)
—Indication of teaching work in progress

@ Establish a set signaling method to the related operators for starting work, and follow this method.
—3Signaling of operation start

@ As a principle turn the power OFF during maintenance work. Place a sign indicating that maintenance
work is in progress on the start switch, etc.
—Indication of maintenance work in progress

@ Before starting work, inspect the robot, emergency stop switch and other related devices, etc., and
confirm that there are no errors.
—Inspection before starting work

B. This shows precaution points given in the "Safety Manual".

For details, please read the text of the "Safety Manual".

/N WARNING

@ Securely install the hand and tool, and securely grasp the workpiece.
Failure to observe this could lead to personal injuries or damage if the object comes off or flies off
during operation.

@ Securely ground the robot and controller.
Failure to observe this could lead to malfunctioning by noise or to electric shock accidents.

® When carrying out teaching work in the robot's movement range, always secure the priority right for
the robot control. Failure to observe this could lead to personal injuries or damage if the robot is
started with external commands.

® When the robot arm has to be moved by hand from an external area, do not place hands or fingers in
the openings. Failure to observe this could lead to hands or fingers catching depending on the
posture.

® When using a horizontally articulated robot
Note that the hand falls under its own weight while the brake release switch on the robot arm is being
pressed. The downward movement may cause a collision between the hand and peripheral
equipment, or hands or fingers to become caught.




/M CAUTION

Use the robot within the environment given in the specifications.

Failure to do so could lead to a decrease in reliability or faults.

(Temperature, humidity, atmosphere, noise environment, etc.)

Transport the robot with the designated transportation posture.

Transporting the robot in a non-designated posture could lead to personal injuries or faults from
dropping.

Always use the robot installed on a secure table.

Use in an unstable posture could lead to positional deviation and vibration.

Wire the cable as far away from noise sources as possible.

If placed near a noise source, positional deviation or malfunction could occur.

Do not apply excessive force on the connector or excessively bend the cable.

Failure to observe this could lead to contact defects or wire breakage.

Make sure that the workpiece weight, including the hand, does not exceed the rated load or tolerable
torque.

Exceeding these values could lead to alarms or faults.

Indicate the operation state during robot operation.

Failure to indicate the state could lead to operators approaching the robot or to incorrect operation.
Keep the jog speed as low as possible, and always watch the robot. Failure to do so could lead to
interference with the workpiece or peripheral devices.

After editing the program, always confirm the operation with step operation before starting automatic
operation. Failure to do so could lead to interference with peripheral devices because of programming
mistakes, etc.

Make sure that if the safety fence entrance door is opened during automatic operation, the door is
locked or that the robot will automatically stop. Failure to do so could lead to personal injuries.

/N\ CAUTION

Never carry out modifications based on personal judgments, or use non-designated maintenance
parts. Failure to observe this could lead to faults or failures.

Do not stop the robot or apply emergency stop by turning OFF the controller's main power.

If the controller's main power is turned OFF during automatic operation, the robot accuracy could be
adversely affected. Moreover, it may interfere with the peripheral device by drop or move by inertia of
the arm.

Do not turn OFF the main power to the controller while rewriting the internal information of the
controller such as the program or parameters.

If the main power to the controller is turned OFF while in automatic operation or rewriting the program
or parameters, the internal information of the controller may be damaged.

To maintain the security (confidentiality, integrity, and availability) of the robot and the system against
unauthorized access, DoS"™’ attacks, computer viruses, and other cyberattacks from unreliable
networks and devices via network, take appropriate measures such as firewalls, virtual private
networks (VPNs), and antivirus solutions.

Mitsubishi Electric Corporation will not be held responsible for any robot or system problems arising
from DoS attacks, unauthorized access, computer viruses, and cyber attacks.

*1 DoS: A denial-of-service (DoS) attack disrupts services by overloading systems or exploiting
vulnerabilities, resulting in a denial-of-service (DoS) state.
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1 BEFORE USE

The R86TB is a teaching pendant (T/B) with a touch panel that allows you to operate the robot easily.

Other instruction manuals use the R33TB/R32TB to explain how to operate the robot. When using the R86TB, refer to this
instruction manual.

Additionally, this instruction manual uses MELFA-BASIC V programs to show how to edit programs and perform other
operations for explanation purposes.

1.1  Instruction manual

The instruction manual can be viewed on the R86TB.
Tapping [Manual] in the menu will display the instruction manual.

ATITIC  QyRD

Program Parameter Monitor
Maintenance Backup Tool
= N 0
-
.La
3D Monitor Manual Option

.

= f

Tapping [Manual] in the menu at the top will display a page in the instruction manual to show information related to the opened

screen.
Multiple pages in the instruction manual can be opened, but up to 10 pages can be displayed at a time.

1 BEFORE USE 11
1.1 Instruction manual



Terms and symbols used in this manual

Terms and symbols used in this manual are explained in the following table.
Learn the meaning of the terms and symbols before reading this manual.

Category Term/Symbol Meaning
Term Controller Indicates a controller which controls the robot arm.
RT ToolBox3 Indicates any of the following software packages (engineering tools).

RT ToolBox3 (3F-14C-WINE)
RT ToolBox3 mini (3F-15C-WINE)
RT ToolBox3 Pro (3F-16D-WINE)

Symbol Example) [JOG] Words in brackets indicate buttons displayed on the screen or keys on the teaching pendant.

T/B Indicates a teaching pendant.

1.2 Items in package

This product includes the items shown in the following section. Check that all the items are present.
» Teaching pendant (R86TB)

Pointp
» Do not change settings such as the language settings from the screen keyboard.
If the language settings are changed on the OS settings screen, the T/B may not operate properly.
When changing the language settings of the T/B, use the system option screen for the settings.
(=~ Page 302 SYSTEM OPTIONS
1 2 1 BEFORE USE

1.2 Items in package



2 CONNECTING THE CONTROLLER

/N CAUTION

Note that forcibly pulling or excessively bending the T/B cable may result in disconnection of the cable or damage to the connector.
When installing or removing the T/B, hold the connector to protect the cable from stress.

Install or remove the T/B with the control power of the controller turned off. If the T/B is installed or removed with the control
power turned on, an emergency stop alarm will occur.

When the CR800 series controller is used, the T/B can be removed from the controller without an emergency stop alarm in the
following way: Press the 3-position enable switch on the T/B in AUTOMATIC mode, then remove the T/B connector within five
seconds.

For information on how to operate the 3-position enable switch, refer to the following page:

[~ Page 18 How to use the T/B

If using the robot without connecting the T/B, attach the dummy connector that comes with the product.

2.1 Installation of the T/B

The following shows how to install the T/B.

1. Ensure that the controller is powered off.
2. Remove the dummy connector or T/B connector cap if it is attached to the T/B port on the controller.

T/B connector

Dummy connector

Enlarged view of the controller T/B Enlarged view of the controller T/B
with a dummy connector with a T/B connector cap

3. Lift the lock lever of the T/B connection connector on the T/B.

Lock lever

Enlarged view of the T/B connection connector

4. Connect the T/B connector to the T/B port on the controller. Push the connector in until it snaps into place.
5. Press down the lock lever to fix the connector.

Press down
the lock lever to
fix the connector.

2 CONNECTING THE CONTROLLER 1
2.1 Installation of the T/B 3



2.2 Removal of the T/B

/N CAUTION

Note that removing the T/B during program or user definition screen editing will cause edited data not to be saved.

The following shows how to remove the T/B.

In MANUAL mode

1. Ensure that the controller is powered off.

2. Lift the lock lever at the top of the connector, and hold the connector to pull it out by referring to step 3 on the following
page:
[=5~ Page 13 Installation of the T/B

In AUTOMATIC mode (CR800 series controller only)

1. Pressthe 3-position enable switch on the T/B.

2. Pull out the T/B connector within five seconds after step 1. Lift the lock lever at the top of the connector, and hold the
connector to pull it out by referring to the above page.

14 2 CONNECTING THE CONTROLLER
2.2 Removal of the T/B



3 SPECIFICATIONS

3.1  Product specifications

/N\ CAUTION

* Using this product in environments where a large amount of dust, oil mist, or other substances exists may cause a malfunction. Avoid using or storing this
product in such environments.

« A USB memory with a capacity of 32G bytes or more cannot be used.

Using a large-capacity USB memory will consume the system resource dramatically. Use a USB memory whose capacity is as small as possible.

Item Specifications Remarks
Dimensions 215 (W) x 284 (H) x 76 (D) —

Weight Approx. 1,200g Cable not included
Connection method Connected to a controller with a square connector —

Cable length: 7m

Interface RS-422 Used to connect a controller.
Ethernet (10BASE-T)
USB host (Type-A) 32G bytes or less
Display 10.1" TFT (800 X 1280) color touch panel with a back light —
3 SPECIFICATIONS 1 5

3.1 Product specifications
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3.2  Function list

The following lists the main functions of the R86TB.

E,Q

Program Parameter

> §

Maintenance

b
3D Monitor

o

]

Backup

7 n

Manual

Monitor

b

Tool

&

Option

No. Name Description
1) Program Programs required for automatic robot operation can be created or edited.
Additionally, spline files and position data for SQ Direct can be edited.
= Page 49 CREATING A PROGRAM
2) Parameter Parameters set on the controller can be referenced or rewritten.
=~ Page 98 SETTING PARAMETERS
3) Monitor Information in the controller and robot can be checked in real time.
= Page 184 STATUS MONITORING
4) Maintenance Robot maintenance such as setting origin data and initializing information can be performed.
=~ Page 218 MAINTENANCE
5) Backup Information in the controller can be backed up to the T/B or USB memory.
Backup data stored on the T/B or USB memory can be restored to the controller.
=5~ Page 245 BACKUP AND RESTORE
6) Tool Functions for effective use of the robot, such as the oscillograph function and user definition screens can be
used.
= Page 251 TOOL FUNCTIONS
7) 3D Monitor Using the 3D monitor allows you to check the robot movement in 3D mode.
= Page 291 3D MONITOR
8) Option Settings of the T/B, such as switching the language and changing the user level, can be configured.
= Page 302 SYSTEM OPTIONS

3 SPECIFICATIONS
3.2 Function list



3.3

Part names

16)

No. Name Description

1) Emergency stop button Powers off the robot servos to bring the robot to an emergency stop.

Turn the button to the right to release.

2) Display (touch panel) Displays each screen of the T/B. Touch the display with your finger for operation.

3) Wheel Moves the cursor to select each menu, etc.

4) Power lamp and error lamp The power lamp is always on while power is being supplied.

The error lamp flashes during error.
5) STOP button Brings the robot to an emergency stop. The servo power remains on.
The lamp (red) is on while the robot stops.

6) SERVO button By pressing the button while pressing the 3-position enable switch, the servo power is turned on.
The lamp (green) is on while the servo is powered on.

7) HAND button Displays the hand operation guide.

8) JOG button Displays the jog operation guide.

9) OVRD button Press the [1] button to raise the overriding level. Press the [4] button to lower the overriding level.

10) +/- button Used for purposes such as jog operation, hand operation, brake releasing, and program debugging.
The explanations of each key are displayed on the key operation guide.

11) RESET button Releases the alarm state.

When the operation panel is displayed, the program can be reset.

12) EXE button Use this button in the following situations: Executing functions to operate the robot such as hand alignment
and position jump,
moving specified multiple axes using jog operation, or releasing brakes.

13) Key switch Switches robot operation rights.

Setting the key switch to "MANUAL" will make the T/B acquire operation rights.

Robot operations such as turning on the servos and using jog operation are possible while the T/B has
operation rights.

Setting the key switch to "AUTO" will make the T/B relinquish operation rights.

14) Grip handle Grip the grip handle to hold the T/B.

15) 3-position enable switch By releasing this switch or pressing it firmly when the servo is powered on, the servo power is turned off.
When operating the robot in situations such as using jog operation, hold down this switch for the operation.
=~ Page 18 3-position enable switch

16) USB connector Connect a USB memory.

3 SPECIFICATIONS 1
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4 BASIC OPERATIONS

The basic method of operating the T/B is shown below.

4.1 How to use the T/B

When operating the T/B, hold the grip handle with one hand, and operate the 3-position enable switch.
When holding the T/B with your right hand, operate the 3-position enable switch with the thumb.
When holding the T/B with your left hand, operate the 3-position enable switch with the index finger.

3-position
enable switch

When holding the T/B with your right hand When holding the T/B with your left hand

3-position enable switch

By pressing the [SERVQ] button (sheet key) while pressing the 3-position enable switch, the servo power is turned on.
When operating the robot manually in situations such as using jog operation, hold down the 3-position enable switch for the
operation.

To turn off the servo power, release your hand from the 3-position enable switch or press the switch firmly.

Press Release your hand Press firmly
R, +| o . Al
Servo ON Servo OFF
1 8 4 BASIC OPERATIONS
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4.2 How to operate the touch panel

The R86TB has a touch panel display. Touch the screen with your finger for operation.
The following shows representative methods of operating the touch panel.

Command name

Operation and explanation

Operation image

Tap Touch the screen once quickly and release your finger.
This operation is used in situations such as pressing a button on the screen \\ /
and selecting an item.

Double-tap Tap the same area on the screen twice quickly.

This operation is used in situations such as opening the program editing
screen from the program list screen.

Press and hold

Keep touching the screen for one or two seconds.
This operation is used in situations such as selecting multiple program
position variables.

£
%
z
¢

Drag Move the finger while touching the screen.
This operation is used in situations such as scrolling the screen and rotating
the model in the robot viewer.
Pinch-in Move two fingers close to each other or away from each other while
Pinch-out touching the screen with the two fingers.

This operation is used in situations such as zooming in or out on the robot
viewer.

%
AN

Pinch-in Pinch-out

4 BASIC OPERATIONS 1
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5 CONNECTING A USB MEMORY

A USB memory is required to transfer files or update the software.
The following shows how to connect a USB memory to the T/B.

5.1 Installing a USB memory

/N\ CAUTION

Do not remove the USB memory while the T/B is accessing the USB memory (during reading or writing). Failure to observe this may result in malfunction.

Check the orientation of the USB connector, then insert the USB memory.
The following figure shows the location of the USB port.

Once the USB memory is connected correctly, it will be detected by the operating system and displayed as a device.

5.2 Removing the USB memory

/N\ CAUTION

Do not remove the USB memory while the T/B is accessing the USB memory (during reading or writing). Failure to observe this may result in malfunction.

Check that the T/B is not accessing the USB memory before removing the USB memory.

2 5 CONNECTING A USB MEMORY
0 5.1 Installing a USB memory



6 EXPLANATIONS ON SCREENS

The R86TB screen is composed as follows:

AUTOMATIC

Manusl Option

Program Parameter Monitor

o §
)
.

D Farce Contro
'
______ Limit Release
o L i Fetesce

No. Name Description

1) Header Displays the title of the current page and the robot status.
It also displays the tool and base switching buttons and the override setting button.
5~ Page 22 Header

2) Page Displays the screen to operate functions such as editing programs and parameters.
=~ Page 25 Page

3) Auxiliary screen Displays an auxiliary screen such as the robot viewer and operation panel.
=~ Page 26 Auxiliary screen

4) Footer Displays the menu button, home button, back button, etc.
=~ Page 26 Footer

5) Key operation guide Displayed when using sheet keys for purposes such as jog operation, hand operation, and program
debugging.
=~ Page 28 Key operation guide
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6.1

Header

The header is composed as follows:

1) 2) 3)

8)

No. Name Description
1) Current time Displays the time of the internal clock of the T/B.
2) Connection status Displays the status of connection between the T/B and the controller.
==~ Page 22 Connection status
3) Buzzer OFF Displayed when the buzzer of the T/B is off (parameter TBBZR is 0).
4) Page title Displays the title of the current page.
Tapping the title will display the page list screen.
==~ Page 27 Page list screen
5) RUN lamp and TEACH lamp The RUN lamp is on while a program is being executed.
The TEACH lamp is on when the key switch is set to MANUAL.
6) Operation mode Displays the controller operation mode (AUTO/MANUAL).
The debug icon is displayed while the program is being debugged.
7) Override settings Displays the override value.
Tapping the display allows you to set the override.
8) Program information Displays the name and current line number of the program executed in slot 1, and the slot status.
IS~ Page 23 Program information
9) Menu Tapping a button will display the page of the function.
10) Robot/tool/base/workpiece information | Displays the selected robot, tool, base, and workpiece.
Tapping the display will display drop-down lists to switch each item.
=" Page 24 Robot/tool/base/workpiece information

Con

nection status

The status of connection between the T/B and the controller is displayed as an icon.
The following table shows the types and explanations of icons.

Type

Icon

Description

RS-422

Disconnected
Indicates that the controller and T/B are not connected through an RS-422 line.

Connected

Indicates that the controller and T/B are connected through an RS-422 line.

Even if an Ethernet line is not connected, the parameter editing function can be used as long as an
RS-422 line is connected.

Ethernet

Disconnected

Indicates that the controller and T/B are not connected through an Ethernet line.

The following conditions bring to an unconnected state.

-The controller information is being acquired.

-The Ethernet line with the controller is disconnected.

-No connection can be established due to a difference in the segment of the IP address.”!

B N E

Connected
Indicates that the controller and T/B are connected through an Ethernet line.
While the RS-422 line and Ethernet line are connected, all of the R86TB functions are available.

*1  If the segment of the IP address is different from that of the controller, an error message will appear.

22 6 EXPLANATIONS ON SCREENS
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Program information

The name and current line number of the program executed in slot 1, and the slot status are displayed.

The display color changes depending on the slot status as follows.
* Program selectable

0 Program Selection Possikle

* During operation

» Standby

FRG: 1 : a Waiting

Program change
If the following conditions are met, the program of slot 1 can be changed.

Hin MANUAL mode
» T/B enabled

* Not during debugging
* Not during operation

* No alarm

Hin AUTOMATIC mode
* Not during operation
* No alarm

Tapping the displayed program name will display the program selection dialog. Select a program, then tap [OK].
A confirmation message will appear. Tapping [Yes] will change the program of slot 1.

Changing the line to be executed

If the following conditions are met, the program line to be executed can be changed.

HIin MANUAL mode
» T/B enabled

* Program selected

* Not during operation

* No alarm

Hin AUTOMATIC mode
* Program selected

* Not during operation

* No alarm

Tapping the displayed program execution line will display the value input dialog. The dialog shows the line being executed.
Enter a line number, then tap [OK]. The line to be executed will be changed.

Error display

If an error occurs, the following information will be displayed in the program information section.

Tapping that area during error will display the error monitor screen.

PRG: 1 WMBEG : 3 Errar Message: The sera is OFF

6 EXPLANATIONS ON SCREENS
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Robot/tool/base/workpiece information

The selected robot, tool, base, and workpiece are displayed.
Tapping the robot/tool/base/workpiece information will display drop-down lists to change the settings.
Tapping the close button will make the display show information only as before.

1 RvV=YFR-D d

WORK! -

Changing the robot

If the multi-mechanism control function is used, tapping the drop-down list allows you to select a robot targeted for multi-
mechanism control.

The robot cannot be changed while any screen used to configure settings related to the robot such as tool parameters is
displayed.

For details on the settings of the robot targeted for multi-mechanism control, refer to the following page:

(==~ Page 30 SETTING A ROBOT TARGETED FOR MULTI-MECHANISM CONTROL

Changing the tool

To use multiple tools, tapping the drop-down list allows you to select a tool parameter you want to use.
Selecting a tool will display a confirmation message. Selecting "Yes" will change the tool.
The tool can be changed only when the T/B has operation rights.

Changing the base

Tapping the drop-down list allows you to select base coordinates you want to use.

Selecting base coordinates will display a confirmation message. Selecting "Yes" will change the base.
The base can be changed only when the T/B has operation rights.

The base information is not displayed unless the parameter "MEXBSNO" exists.

Changing the workpiece

Tapping the drop-down list allows you to select a workpiece number used for workpiece jog operation.
The workpiece can be changed even if the T/B does not have operation rights.
If the parameter "VTWKREG" does not exist or the value is 0, the workpiece information is not displayed.

6 EXPLANATIONS ON SCREENS
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6.2 Page

The HOME screen will appear upon start of the T/B.

Tapping a button in the header or HOME menu will display the page of the function.

HOME screen

Tapping the home button in the footer will display the HOME screen.

The HOME screen is composed as follows:

1)

Program Parameter Monitor

Maintenance Backup Tool

2)— = ; |
B % s £ ®
E Program Oscillbgraph File Manager Parameter Motion Limit Origin Data "
' Monitar List Input |
No. Name Description
1) Home menu Tapping a button will display the page of the function.
2) Shortcut User-set shortcut buttons are displayed.
For information on how to set a shortcut, refer to the following page:
=~ Page 310 Shortcut

6 EXPLANATIONS ON SCREENS
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6.3  Auxiliary screen

The auxiliary screen shows the "operation panel screen", "robot viewer screen", or "force sense control screen".

Up to two types of screens can be displayed on the auxiliary screen side by side.

For details on each screen, refer to the following page:
[Z=~ Page 288 OPERATION PANEL FUNCTIONS
[Z5~ Page 292 3D monitor (auxiliary screen)

(=5~ Page 44 Force sense control

6.4 Footer

The footer is composed as follows:

1) 2) 3)

eration Panel

No. Name Description
1) Operation panel display button Disglays an operation panel on the auxiliary screen.

Page 288 OPERATION PANEL FUNCTIONS

2) Robot viewer display button Displays a robot viewer on the auxiliary screen.
Page 292 3D monitor (auxiliary screen)

3) Keyboard display button Displays a software keyboard on the auxiliary screen.

4) Page list button Displays the page list screen.
Page 27 Page list screen

5) Home button Disglays the HOME screen.
Page 25 HOME screen
6) Close button Closes the current page.
26 6 EXPLANATIONS ON SCREENS
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Page list screen

Tapping the page list button in the footer or the page title in the header will list the currently opened pages.
Up to 16 pages can be opened.
The page list screen is composed as follows:

=3
F!S—ZSZ

'
! 1
' '
- T C2 |
' ? Mation Limit S\Ut Run State '
- !
! 1
! 1
! 1
! 1
1 = . 1
: Drigin Data Input Backup :
'

- !
_—>: 1

1) . :
! 1
i ;. File Manager 3D Monitar '
; !
! 1
! 1
! 1
: & :
! yTDDI Automatic Calculation J:g '
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
\

2) Close all

No. Name Description
1) List of opened pages Displays the list of the currently opened pages.
2) Close all button Closes all the currently opened pages and displays the HOME screen.

Opening a page

Tapping the title or an icon button on each page will display the corresponding page.

Closing a page

EClosing one page
Dragging and releasing a page button you want to close in any directions (up, down, right, or left) will close the page.
The HOME screen cannot be closed.

EClosing all pages

Tapping the [Close all] button will close all the currently opened pages.

EClosing the page being edited

Attempting to close the page being edited will display a confirmation dialog.

Selecting [Yes] will save the edited data and close the page.

Selecting [No] will close the page without saving the edited data.

Selecting [Cancel] will display the page list screen or HOME screen without closing the page.
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6.5

Key operation guide

The key operation guide is displayed when sheet keys are used.

The key operation guide is used in the following functions.

Name Description

Display method

Jog operation Used to operate the robot arm.

Press the JOG button on the sheet key.
=~ Page 36 Jog operation

Hand operation Used to operate the robot hand.

Press the HAND button on the sheet key.
=~ Page 45 Hand operation

Electric hand operation Used to operate the robot electric hand.

Tap the switch button on the hand operation screen.
=~ Page 45 Hand operation

Releasing brakes Used to release the brake of each robot axis.

Tapping [Release the brakes] on the maintenance function menu screen
==~ Page 239 Releasing brakes

Program debugging Used to check if the program runs properly.

Tap [Debug start] on the program editing screen.
=~ Page 74 Program debugging
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{ INITIAL SETTINGS

When the controller is started for the first time, check that the basic settings have been configured on the setup guidance
screen.
Tap [Maintenance] in the menu to open the maintenance menu screen, then [Setup guidance].

>

Maintenance

v

a Setup guidance

Shows guidance

v

Initialize the RC kby the following procedures.

'y [ RC time setting ) 2022 /10 /18 13:85: 01
Rolot #1:

2. [ Robot serial setting ) Robot #2:

v

Current robot: Completion
&, Origin data setting

All nobot: Completion

If there is an item that has not been set, complete the settings on the relevant setting screen.

Tapping [RC time setting], [Robot serial setting], or [Origin data setting] will display the relevant setting screen.
For information on how to set each item, refer to the following pages:

[~ Page 229 Setting the time on the robot controller

==~ Page 230 Serial number

(=5~ Page 219 Origin data input method

7 INITIAL SETTINGS
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8 SETTING A ROBOT TARGETED FOR MULTI-
MECHANISM CONTROL

/N CAUTION

* Arobot targeted for step operation
The robot which moves when step operation is executed is the same as the robot which moves when automatic operation of the program is executed. When
the GETM command is executed, the robot selected by the GETM command moves in the execution of subsequent operation commands.

Tapping the robot/tool/base/workpiece information in the header will display drop-down lists to change the settings.
Tapping the drop-down list allows you to select a robot targeted for multi-mechanism control.

Robot #1  TOOLO E 1 RyY=FR-D b E 1 Rv=T7FR-D -
BASE * WIORKI TOOLD - EL@' WORKED =

v 1 RV-7FR-D

2 LUSER

The selected robot is subject to the following operations and monitoring.

» Servo ON/OFF

» Jog operation

* Hand operation

* Direct execution

* Position jump

* Releasing brakes

« Setting the origin

+ Various monitor functions

* Multi-mechanism control is a function that can control multiple robots (user mechanisms) assembled with servo motors
besides the standard robots. For details, refer to the following manuals:

[T1CR800 series controller ADDITIONAL AXIS FUNCTION INSTRUCTION MANUAL (BFP-A3504)

LTICR750/CR751 series controller, CRn-700 series controller ADDITIONAL AXIS FUNCTION INSTRUCTION MANUAL
(BFP-A8663)

8 SETTING AROBOT TARGETED FOR MULTI-MECHANISM CONTROL



9 OPERATING THE ROBOT (JOG OPERATION)

This chapter explains the functions of the jog operation guide.
(=5~ Page 36 Jog operation

[=5~ Page 39 Canceling the operating range

[Z=~ Page 43 Home position return

(=5~ Page 43 Collision avoidance

[~ Page 44 Force sense control

9.1 Speed settings

Set the override with the OVRD buttons [1] and [{] (sheet keys).
The set override will be displayed in the controller's STATUS NUMBER display.
Also, you can set the override in the combo box at the top right of the T/B screen.

80

50

40

30

20

OVRD buttons (sheet keys) Combo box at the top right of the T/B screen

Pointp

Even if 100% is set, the speed of jog operation is reduced for safety. (250mm/s max.)

The maximum speed and fixed-length feed amount during jog operation can be set with the parameter
settings.

Parameters: JOGJSP, JOGPSP, JOGSPMX

9 OPERATING THE ROBOT (JOG OPERATION) 1
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9.2 Jog mode

The following six types of jog modes are available.
+ JOINT JOG

+ XYZ JOG

+ TOOL JOG

+ 3-axis XYZ jog

+ CYLINDER JOG

+ WORK jog'

*1  The workpiece jog function is supported with the following controller software versions.

Controller name Controller software version
CR800-D/R/Q All versions

CR750-D/CRnD-700 Ver.P8 or later
CR750-Q/CRnQ-700 Ver.N8 or later

For details on the jog modes, refer to the instruction manual for the robot being used, "Robot Arm Setup, Basic Operation, and
Maintenance".

The jog operation guides of each jog mode are shown below.

wygoa X wyoa ¥ sy uoa X
Inching Inching Inching
Jog mode Jog mode Jog mode
Joint TOOL
TOOLO
X Q000 X 0.000
N 0000 N 0.000
z 0000 z 0.000
A Q000 A 0000
B Q000 B 0000
o] Q000 o] 0.000

i

363980 369.980

Y
0

=]
=]
L]
.
|
o
o | =
=]
=]
.

z

.
M_J.
|
.

05.130

= - = -
| -180000 | | 180000 |
- M -
o020 | | o020 |

M - K
—180.000 —-130.000 —-180.000
FL1 RLAN FL1 RAM FL1 RLAN FL1 RAMN
FLZ 0 FL2 0 FLZ 0 FLZ 0
r-.+ Position Jump r’* Fosition Jump r’+ Position Jump Position Jump Fosition Jump Position Jump
¥ Direct ¥ Direct ¥ Direct ¥ Direct ¥ Direct ¥ Direct
&% Execution ©% Execution &% Execution ©% Execution &% Execution ©% Execution
"I Hard Align "I Hard Align "I Hand Align "I Harid Align "I Hand Align "I Hard Align
c@-HUme Fosition c@-HDmB Position c@-HUme Position c@-HDme Position c@-HUmB Position c@-HUme Position
Collision Collision Collision Collision Collision Collision
Avnidance Avoidance Avnidance Avoidance Avnidance Avaoidance
l:l Force Control I:I Force Control I:I Force Gontrol l:l Force Control I:I Force Gontrol l:l Force Control
l:l Limit Release I:I Limit Release I:I Limit Release l:l Limit Release I:I Limit Release l:l Limit Release
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Switching jog mode

The current jog mode is displayed on the jog operation guide.

Pressing the [JOG] button (sheet key) will display the jog operation guide.

Tapping the displayed jog mode will change the jog mode.
wsyio6 X w5y o6 X

Inching Inching
Jog mode |:> Jog mode

aint Jaint

v Joint
S it
TOOL
d—axis XYL

Cylinder

WORK
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9.3  Switching tool data

/N CAUTION

» To move the robot to a taught position while switching tool data (MEXTL* parameter) during automatic program operation, substitute a tool number for the
M_TOOL variable when needed to switch tool data for the operation. Exercise caution as the robot moves in an unexpected direction if the tool data during
teaching does not match the tool number during operation.

» When moving the robot while switching tool data during the step operation of the program, exercise caution as the robot moves in an unexpected direction if
the tool data during teaching does not match the tool number during step operation.

If multiple tools are used, set the tool data corresponding to the tools to be used in the parameter "MEXTL*".

Tapping the robot/tool/base/workpiece information in the header will display drop-down lists to change the settings. Select tool
data you want to use from the drop-down list.

If tool data does not need to be changed, this operation is not required.

< TOOLO
ToOLt
TOOLZ
TOOL3
TOOL4
TOOLS
TOOLS
ToOL?
TOOLS
TOOLS
TooLo
TOOLI
TooL1Z
TOOL13
ToOL1 4

TOOL1S

TOOL1G
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9.4  Switching base coordinates

Tapping the robot/tool/base/workpiece information in the header will display drop-down lists to change the settings. Select
base coordinates you want to use from the drop-down list.
Base coordinates can be switched with the following controller software versions.

CR800-D/R/Q All versions
CR750-D/CRnD-700 Ver.S1 or later
CR750-Q/CRnQ-700 Ver.R1 or later

The content of the display is as follows.

BASE* The state where base conversion data is directly specified by the program
BASEO The state of the system initial value (P_NBase)
BASE1 to 8 The state where the base coordinates number (1 to 8) is specified

9 OPERATING THE ROBOT (JOG OPERATION)
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9.5 Jog operation

The following shows the procedure for operating the robot (jog operation) using the T/B.
1. Setthe key switch on the T/B to "MANUAL".

2. Press the [JOG] button (sheet key) to display the jog operation guide, and select the jog mode.

il w5y 06 X ey X
Inching Inching
Jog mode Jog mode
v Joint
A
TOOL
S—axis KXY
Cwlinder
WO R

3. Lightly hold the 3-position enable switch (maintaining position 2) of the T/B.

4. Pressthe [SERVO] button (sheet key) to turn on the servo power. The LED (green) of the [SERVO] button is on while the
servo power is on.

9 OPERATING THE ROBOT (JOG OPERATION)
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5. The robot moves while the [+] or [-] button (sheet key) corresponding to the displayed jog operation guide is pressed.

quJOG

Inching
OFF

Jog mode

Jint

By pressing the 3-position enable switch firmly or releasing your hand from the switch, the servo power is turned off, stopping
the robot.
Tap the close button at the top right of the jog operation guide. The jog operation guide will close.

9 OPERATING THE ROBOT (JOG OPERATION)
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Operating multiple axes simultaneously

The following shows the procedure for operating multiple axes of the robot simultaneously.
1. Setthe key switch on the T/B to "MANUAL".
2. Press the [JOG] button (sheet key) to display the jog operation guide, and select the jog mode.

IR & q% JOG )4 q% JOG )4
Inching Inching
Jog mode Jog mode
v Joint
HN L
TOOL
S—axis XYL
Cwlinder
WO RK

3. Onthe jog operation guide, select in which direction the axis you want to operate should move (The selected axis is
displayed in yellow).
qu Joa §

Inching
OFF

Jog mode

Jint

J1 +

0.000

J2 +
=0010

J3 A

g950 | N

J4

=0.000

U

.

J5

30.000

J&

—0.000

-
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4. Lightly hold the 3-position enable switch (maintaining position 2) of the T/B.

5. Pressthe [SERVO] button (sheet key) to turn on the servo power. The LED (green) of the [SERVO] button is on while the
Servo power is on.

Canceling the operating range

Canceling the operating range allows you to move the robot beyond the operating range during jog operation.
The following shows the procedure for canceling the operating range.

1. Tap [Limit Release] on the jog operation guide.

2. A warning dialog will appear. Read it, then tap [Yes].
Tapping [Limit Release] while the operating range is canceled will set the operating range.

9 OPERATING THE ROBOT (JOG OPERATION)
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9.6 Jog operation with the wheel (fixed-length
feeding)

Setting [HIGH] or [LOW] for inching on the jog operation guide allows you to move the robot by a constant amount (fixed-
length feeding).

Fixed-length feeding is possible with the wheel in addition to the sheet key for robot operation.

The following shows the procedure for performing fixed-length feeding with the wheel.

1. Setting [HIGH] or [LOW] for inching on the jog operation guide.

@

Inching

Jog mode

2. Tap to select the name of the axis you want to operate. Tapping the name again will cancel the selection. Additionally,
multiple axes can be selected.

~~a

= Change

= J1 +
0.aoo

89.950

0000

90.000

= -

—0.000

3. Rotating the wheel will move the selected axis. (Rotating the wheel clockwise will move the axis in the positive direction
and rotating it counterclockwise will move the axis in the negative direction.)
Fixed-length feeding is available in any jog mode.

4 9 OPERATING THE ROBOT (JOG OPERATION)
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9.7

Direct execution

It is possible to operate the robot directly by inputting a command statement.

The following shows the procedure for direct execution.

1. Setthe key switch on the T/B to "MANUAL".

2. Tap [Direct Execution] on the jog operation guide. The direct execution dialog will appear.

Direct Execution

Cancel Execute

Command ‘
History
Command [Time |
Mov P3,-30 13:63:19
Servo Pn 13:53:05
Mov P1 13:52:53

3. Enter a command to be executed in the Command field. Selecting a command from the direct execution history also

allows you to enter the command.
4. Tapping [Execute] will display a warning dialog.
5. To execute a command that operates the robot, turn on the servo

6. The robot moves while the [EXE] button (sheet key) is pressed.

power.

9 OPERATING THE ROBOT (JOG OPERATION)
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9.8 Hand alignment

The posture of the robot hand can be aligned in 90° increments.

This function moves the hand in 90° increments to the values closest to the current positions of components A, B, and C.
If tool coordinates are specified with the TOOL command or parameters, the hand will be aligned at the specified tool
coordinates. If not specified, the hand will be aligned at the center of the mechanical interface.

The following procedure shows how to align the hand.

1. Setthe key switch on the T/B to "MANUAL".

2. Tap [Hand Align] on the jog operation guide or hand operation guide. A confirmation dialog will appear.

Operation Hand Align |

Make sure that the area around the robot is safe.
The robot operates when the [EXE] key is pressed.
If the robot moves, turn on the servo.

3. Lightly hold the 3-position enable switch (maintaining position 2) of the T/B.

4. Pressthe [SERVO] button (sheet key) to turn on the servo power. The LED (green) of the [SERVO] button is on while the
Servo power is on.

5. The robot moves while the [EXE] button (sheet key) is pressed.

6. After the hand has been aligned, releasing the [EXE] button will close the confirmation dialog.

9 OPERATING THE ROBOT (JOG OPERATION)
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9.9 Home position return

The robot can be moved to the preset home position. The robot moves to the position specified with the parameter "JSAFE"
using joint interpolation. The speed depends on the override.

For information on how to set the home position, refer to the following section.

The following shows the procedure for returning the robot to the home position.

1. Setthe key switch on the T/B to "MANUAL".

2. Select the model of the robot you want to operate.
When using multi-mechanism control, select a robot from the robot selection combo box at the top of the screen. When multi-
mechanism control is not used, the model does not need to be selected.

Fohbot #1 QLo [ 1 IV-AFR-D - 1 BV=7FR-D =
d IR TOOLWD - B v WORKD + :

v 1 RV-7FR-D

2 LUSER

3. Tap [Home Position] on the jog operation guide or hand operation guide. A confirmation dialog will appear.

Operation | Home Position |

Make sure that the area around the robot is safe.
The robot operates when the [EXE] key is pressed.
If the robot moves, turn on the servo.

Cancel

4. Lightly hold the 3-position enable switch (maintaining position 2) of the T/B.

5. Pressthe [SERVQ] button (sheet key) to turn on the servo power. The LED (green) of the [SERVQ] button is on while the
Servo power is on.

6. The robot moves while the [EXE] button (sheet key) is pressed.

7. After the robot has been returned to the home position, releasing the [EXE] button will close the confirmation dialog.

9.10 cCollision avoidance

When the collision avoidance function is enabled, the [Collision Avoidance] button is displayed on the jog operation guide.

Tapping the [Collision Avoidance] button will turn on or off the collision avoidance function.

The collision avoidance function is supported with the following controller software versions.

For details on the collision avoidance function, refer to the instruction manual for the robot being used, "Detailed explanations
of functions and operations".

Controller name Controller software version
CR800-D/R/Q All versions
CR750-D
CR750-Q Ver.S3 or later
9 OPERATING THE ROBOT (JOG OPERATION) 43
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9.11 Force sense control

When the force control function is used, the [Force Control] button is displayed on the jog operation guide. Tapping the [Force
Control] button will display the force control screen.
The force control function is supported with the following controller software versions.

Controller name Controller software version
CR800-D/R/Q All versions

CR750-D Ver.R3 or later

CR750-Q Ver.S3 or later

This screen can be used to specify whether to enable or disable force control, check the current status, and monitor force
sensor data.

For details on the force control function, refer to the following manuals:

LT1CR800 series controller Instruction Manual Force Sense Function (BFP-A3510)

L[T1CR750/CR751 series controller Instruction Manual Force Sense Function (BFP-A8947)

v Force Control ':> Force Control O
Mode Feature

Force Monitor

FD Param. Current laximum
Fx | 2000000 | 0000 || 0000
Fy | 2000000 | | 0000 0.000
Fz | 2000000 || 0000 0.000
Mx | 200000 0.000 0.000
My | 200000 0.000 0.000
Mz | 200000 || 0000 || 0000 |

FO:Forze Detection

Offset Cancel
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9.12 Hand operation

Pressing the [HAND] button (sheet key) will display the hand operation guide.
If a multi-function electric hand is attached to the robot, the electric hand operation guide will appear. The button at the bottom
of the hand operation guide can be used to switch between the electric hand operation guide and normal hand operation

guide.
—
B gectiic 3¢ AR HanD K
[}
HAND
Electric handl Signal IN-800
7 0

00000000

|:| Srecify Table

Operation

Speed (%)
Signal OUT-900——

T Q
Foroe (%) ﬂ OOOO
Foint # n

o

Current Position—
000 [mm]

Hand Status

Ready

=B Al
c@- Home Position

Normal Electric
Hand Hand

Normal Electric
Hand Hand
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Multi-function electric hand operation

/N CAUTION

 The driving power of the multi-function electric hand can be turned off only by the hand servo OFF operation from the T/B.
Even if a robot emergency stop or an H level error occurs, or the robot servos are turned off, the driving power of the electric hand will not be turned off (except

when an electric hand alarm occurs).

The driving power of the electric hand is automatically turned on when the operation command is executed.
Be sure to turn off the driving power before adjustment, such as adjusting the electric hand manually. Otherwise, the hand or fingers may get caught.

Multi-function electric hand operation is supported with the following controller software versions.

Controller name

Controller software version

CR800-D/R/Q

All versions

CR750-D/CRnD-700

Ver.S2a or later

CR750-Q/CRnQ-700

Ver.R2a or later

Pressing the [HAND] button (sheet key) will display the electric hand operation guide. If the normal hand operation guide is

displayed, the button at the bottom of the hand operation guide can be used to display the electric hand operation guide.

Electric 3
HAND

1)—]

3) ! T Gperafion
| Speed (%)

\
|
! ,
! |
! Foros (%) n H
! |
! ,
Dene [

)

I

¢]]
-
‘,------------L~

6)——» current position
000 [mm]

Hand Status

No. Name Description

1) Electric hand switching Switches the electric hand to be operated.

2) Specify Table Enable it when using the electric hand table method.
Page 47 Specifying a table

3) Operation Set a hand operating speed, force, and point number.

If the table specification is enabled, set a table number.

4)

Comment display

Displays a comment if set in the selected point number or table number.

5)

Hand operation

Displays the name of the command when the corresponding sheet key is pressed.
Page 47 Hand operation

6)

Current Position

Displays the distance from the hand origin.

Current Position Distance from the electric
5.60 [nm] * | hand origin

Rate of how much the electric
*— hand is opened
Center of the electric hand

7)

Hand Status

Displays the status of the electric hand.
Page 47 Hand conditions
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Specifying a table

Selecting the [Specify Table] check box allows you to switch the operation mode. Additionally, the comment corresponding to
the set table number or point number will appear.

The electric hand table method can be used with the following controller software versions.

Controller name

Controller software version

CR800-D/R/Q

All versions

CR750-D/CRnD-700

Ver.S3e or later

CR750-Q/CRnQ-700

Ver.R3e or later

Hand operation

Hand operation

Function explanation

Open

Opens the hand (only while the button is being pressed).
Based on the setting values of the speed and force, the operation is the same as when the EHOpen command is
executed.

Close

Closes the hand (only while the button is being pressed).
Based on the setting values of the speed and force, the operation is the same as when the EHClose command is
executed.

Operation

Specifies a table (only while the button is being pressed).
Based on the setting value of the table number, the operation is the same as when the EHTbl command is
executed.

Move

Moves the hand (only while the button is being pressed).
Based on the setting values of the speed and point number, the operation is the same as when the EHMov
command is executed.

Hold

Performs hand grasping (only while the button is being pressed).
Based on the setting values of the speed, force, and point number, the operation is the same as when the EHHold
command is executed.

Origin

Performs a home position return (only while the button is being pressed).
The operation is the same as when the EHOrg command is executed.

Hand Srv Off

Turns off the driving power of the multi-function electric hand.
This makes it possible to teach the robot directly by moving it by hand.

The conditions in which the electric hand can operate are as follows.

Controller conditions

Electric hand conditions

(1) Not during operation

(2) Not during emergency stop
(3) Not during stop input

(4) T/B enabled

(1) Connected

(2) Model selected

(3) Home position return completed (except while a home position return is
performed)

* The operation can be performed regardless of whether the enable switch is | (4) Any of electric hand alarms (L8141/L8151/L8161) or electric hand errors

on or off.

(L8142/L8152/L8162) is not occurring.

* The operation can be performed even if an H/L error occurs (except when an | (5) Not during electric hand operation

electric hand error occurs).

Hand conditions

The status of the hand is displayed as shown below.

Status name Electric hand status
Background color: light blue Background color: black

Ready Ready for operation Waiting for ready or during error

Servo Servo ON Servo OFF

Origin Home position return complete Home position return not complete

Busy During operation Stopped

InPos Arrived at the target position Not arrived at the destination point

Hold During grasp During open

Zone Located in the area specified by hand open, hand close, or hand | Not located in the area specified by hand open, hand close, or
grasp operation. hand grasp operation.
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Standard hand operation

Pressing the [HAND] button (sheet key) will display the hand operation guide. If the electric hand operation guide is displayed,
the button at the bottom of the hand operation guide can be used to display the normal hand operation guide.

1 ) .: Signal IN-800
7
'

00000000

ral OUT-800——
0

[

'
'
'
'
'
1 5i;
'
'
'
v

4) — Wizl Allgn '
5) —! G rome Postion |
Normal Electric
Hand Hand
No. Name Description
1) Hand input/output signal Displays the status of hand I/O signals.
Page 48 Hand input/output signals
2) Display switching Displays hand numbers 7 and 8.
3) Hand status Displays whether the hand opens or closes.
The hand is opened or closed by pressing the corresponding sheet key.
4) Hand Align Ali%ns the hand.
Page 42 Hand alignment
5) Home Position Returns the robot to the home position.
Page 43 Home position return

Hand input/output signals

The status of hand 1/O signals is displayed.
If a multi-hand is connected with remote 1/O, the hand signals will be displayed as follows:

Hand type Signal Outline of signals
Standard hand IN-900 to 907 (Input signals 900 to 907) ON: "1" is displayed and the background color becomes red.
OUT-900 to 907 (Output signals 900 to 907) OFF: "0" is displayed and the background color becomes white.
Multi-hand IN-716 to 731 (Input signals 716 to 731)
OUT-716 to 723 (Output signals 716 to 723)

4 9 OPERATING THE ROBOT (JOG OPERATION)
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10 cRrREATING A PROGRAM

/N CAUTION

» Program names that cannot be used with the T/B

If the name of a program in the controller is the same as a "reserved word" in Windows, an error will occur when the program is opened with program editing. In
this case, change the name of the program in the controller.

"Reserved words" are special characters used by Windows in the system, which cannot be used as file names on the computer. The following characters are
"reserved words".

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

» Program names that cannot be used in the controller

The following program names cannot be used in the controller.

1. Too long (13 characters or longer)

2. Characters other than alphabetic characters or numbers (two-byte characters cannot be used)

3. Characters starting with 0

Program names including the conditions shown above will cause a warning to be displayed in some situations such as creating a new program, copying,
renaming, or converting a program.

« If a password is registered in programs by the security function of the controller, programs in the controller cannot be read, saved, copied, renamed, or

deleted.

To perform these operations, delete the password of the security function of the controller. For information on how to delete the password, refer to the following
page:

==~ Page 244 Deleting the password

This section explains how to edit robot programs.
Tapping [Program] in the menu will display the program list screen.
The program list screen is composed as follows:

2) : TToETaT OIS E GUDdate ;"’aig;:; - e f Edit -@—Delete E
3) L1 64922/10/12 11:25:53 None :
No. Name Description
1) Screen change buttons Switches between the program list screen, spline file list screen, and SQ Direct editing screen.
2) Program editing menu Used for purposes such as updating the list of programs and creating a new program.
3) Program list Displays the list of programs read from the controller.
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10.1 Creating a new program

Tapping [New] on the program list screen will display the dialog to create a new program.
Enter a program name, then tap [OK]. The program editing screen will appear.

New Robot Program

Specify the program name.
Mews

Program name

ﬂ Rokot Program | Size Protect Line|  Position/Camme
1 649 None 1 2
3 393 None 3 0
TEST2 1269 None 6 5
TESTO02 1963 None 18 4

v

Coma ) (o )
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10.2 Opening an existing program

Select a program you want to edit from the program list, then tap [Edit]. The program editing screen will appear.
Double-tapping a displayed program name will also display the program editing screen.

If read protection is set for the program, release the protection.

For information on how to release the protection, refer to the following page:

(=5~ Page 82 Protection settings

Read items when opening a program

When a program is opened, commands, position variables, and program external variables can be selected to be read.

In the initial settings, items that will be read are as follows:

Read Items
 Command Lines
 Fosition Variables

I:l Frogram External Position Variables

Cancel 0]

The following table shows which program external variables are read.
For details on the program external variables, refer to the instruction manual for the robot being used, "Detailed explanations
of functions and operations".

Read items Position variables, joint variables Position array variables,
Command | Position | External | (P-01,J_02, etc.) joint array variables
position (P_100( ), J_102( ), etc.)
variable
v v vy Reads only the external position variables (position Reads all the elements used in command statements. "
variables, joint variables) used in command statements.
v ] v
|:| v v Reads all external position variables (position variables, joint variables, position array variables, joint array
variables).
[l [l v

*1 If 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 differs
depending on the controller software version.

Updating the list of programs

Tapping [Update] on the program list screen will read the programs in the controller.
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10.3 Program editing screen

The program editing screen is composed as follows:

At ettt d I?J'u'nmraha TEAE T :
1) —= i E
|. 1% ) Unda Reda |
: :E Cut Paste |
E Ei Copy I= Save E
E :EaCommand Help )
E :E Debug start §
E E:'lGet Current Pos E
' = "
: e :
2) I Vi Easy sditng +!
: :EY Tools -
8 :E Pos. List ¥
73 ! |
3)—
|
g 3
No. Name Description
1) Command editing area An area to edit program command lines
=~ Page 53 Editing command statements
2) Edit menu Displays the command editing menu or position editing menu.
=" Page 57 Edit assist functions
=" Page 59 Tool
=~ Page 66 Easy program editing
=~ Page 72 Position jump
=" Page 73 Saving a program
=5~ Page 74 Program debugging
3) Position variable editing area An area to edit program position variables

=~ Page 54 Editing position variables
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10.4 Editing a program
M\ CAUTION

* Do not edit visual programs with the T/B.

If a program created using the visual program function is saved in the controller, sub programs automatically generated by the visual program are displayed in
the program list. Do not edit these programs with the T/B.

The following shows a list of sub programs for the visual program.
* MVPBRANCH

* MVPCALCULATE

* MVPHAND

* MVPMOVE

* MVPPALLET

* MVPSIGNAL

* MVPVISION

* MVPWAIT

This section explains how to edit MELFA-BASIC V or MELFA-BASIC VI programs.

Editing command statements

The command statement editing area allows you to enter command statements with the keyboard like a general text editor.
Additionally, the cursor position can be manipulated with the wheel at the top of the sheet key.
Step numbers will automatically appear at the left end of the command editing area.

T Mov PO1

Step No. —— =2 mov p02
| Li_i; Mov P03

Tapping [Save] in the command editing menu will write the program to the controller.

Even if command statements are entered in lower case letters only, they will be converted into upper and lower case letters
correctly when the program is written to the controller.

For information on other functions regarding the command editing menu, refer to the following page:

(=5~ Page 57 Edit assist functions
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Editing position variables

/N CAUTION

» Upper and lower case letters in position variable names

In MELFA-BASIC V and MELFA-BASIC VI, lower case letters can be used in position variable names.

Position variable names are not case-sensitive in this software. For example, position variables "PA" and "pa" are recognized as the same position variable.
When a position variable name is defined for the first time, the controller will convert later variables according to the defined position variable name.

For example, if a program is created as follows, the position variable "pa" will be used. Therefore, "PA" will be converted into "pa".

1 | Mov pa E 1 | Mov pa
2 2 | Mov pa

Writing the program to the controller will convert the letters into the ones shown on the right in the controller.

Program position variables are displayed in the position variable editing area.
[Pos. List] in the position editing menu allows you to select the type of position variables to be displayed in the position
variable editing area.

Pos. List: Pos. List:

W2 - :|'> YT -

v K

Joint

Waork Coordinate

Mone

Array variables are deployed and displayed in each list.

1)
PA(2) 0000 0000 0000 0.000 0000 0.000 0.000
PA(3) 0000 0000 0000 0000 0000 0.000  0.000
PA(4) 0000 0000 0000 0.000 0000 0.000  0.000
PA(5) 0000 0000 0000 0.000 0000 0.000  0.000
PA(6) 0.000 0000 0000 0000 0000 0000  0.000
PA(7) 0.000 0000 0000 0000 0000 0000  0.000
IPA(8) 0000 0000 0000 0.000 0000 0.000  0.000
PA(9) 0000 0000 0000 0000 0000 0.000  0.000
'PA(10) 0000 0000 0000 0000 0.000 0.000 0.000
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Selecting multiple position variables

Selecting multiple position variables allows you to edit or delete them at a time.

Holding down the position variable editing area for 1+ second will select multiple position variables.

While they are selected, the color of the header in the position variable editing area is blue.

Holding down the position variable editing area again will deselect the position variables.

The types of position variables that can be used differ depending on the robot program language. The following types of

position variables can be used in each robot program language.

Robot program language Position variables that can be used
XYZ position variable Joint position variable Workpiece coordinate
position variable
MELFA-BASIC VI O O @)
MELFA-BASIC V O O X

Adding/changing position variables

/MN\CAUTION

« To add a position array variable, specify an array name and element number in the variable name.

Additionally, be sure to write the Dim declaration in the command statement before writing the program to the controller. Otherwise, an error will occur in the
process of writing the program to the controller.

« The element unit to be used differs depending on the robot. Refer to the instruction manual for the robot being used.

« If the current position is acquired from a different model of robot, note that the acquired position data differs from the intended position.

BAdding position variables
Tapping [Add] in the position editing menu or double-tapping the position variable editing area will display a dialog.

The check boxes on the right of axis names can be used to activate or deactivate the input fields.

Enter a variable name, type, and values of each axis, then tap [OK]. The variable will be added.

When a robot is connected to the controller, tapping [Get Current Pos.] will enter the values of the current robot position in the
fields of each axis. Additionally, if [Get Current Position Automatically] is enabled in the program option settings, the values of
the current robot position are entered in the fields of each axis automatically.

For workpiece coordinate variables, however, the current position cannot be acquired.

Tapping [Edit FLG1] or [Edit FLG2] will display the edit dialog.

Add Position Data
+ﬂ~dd —>
Type: @ X1z Joint Work Coordinats
X 369.980| v ygrro
v ~0.000) v (" Geccurertres )
z: 705.130| «
A -180.000| »
B: 0.020| «
c: -180.000| »
L1: 0 v
L2: 0O
FLG2: 0‘ v < Edit FLG? )

Saving position variables in the controller will modify valid axes according to the robot axis configuration.

10 CREATING A PROGRAM
10.4 Editing a program 55



BChanging position variables
Select a variable name in the position variable editing area, then tap [Edit] in the position editing menu. A dialog will appear.

Double-tapping the variable name in the position variable editing area will also display the dialog.
The check boxes on the right of axis names can be used to activate or deactivate the input fields.
Enter a variable name, type, and values of each axis, then tap [OK]. The variable will be changed.
Tapping [Edit FLG1] or [Edit FLG2] will display the edit dialog.

/Edit :> Ad:a:::mtlon Data
Type: (@ 307 Joint WWork Coordinate
e 369.980| v  nirrmep
Y. ~0000| v (" Garcumercrs )
z: 705.130| «
A -180.000|
B: 0.020| «
C: -180.000|
L1. 0 v
L2: 0O
FLG1: RAN|
FLG2: 0‘ v < Edit FLG2 )

For SQ Direct or when a program is opened for debugging, the variable name cannot be changed.

Deleting position variables

/M CAUTION

« To delete a position array variable, delete the Dim declaration in the command statement.
Even if a position variable is deleted in this software, when a program with a Dim declaration is written to the controller, the position array variables remain as 0
for each component.

Select a variable name in the position variable editing area, then tap [Delete] in the position editing menu. A confirmation
dialog will appear. Tapping [Yes] will delete the position variable.
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Edit assist functions

This section explains the edit assist functions useful for program editing.
Use the edit assist functions from the command editing menu or position editing menu.

Copy

Copy characters in the command editing area. Multiple lines can be copied.

Select a character string you want to copy, then tap [Copy] in the command editing menu.
The paste function allows you to paste the copied character string in another location in the program.

Cut

Cut a character string in the command editing area. Multiple lines can be cut.

Select a character string you want to cut, then tap [Cut] in the command editing menu.
The paste function allows you to paste the cut character string in another location in the program.

Paste

Paste a copied or cut character string in a specified location.

Place the cursor over the location you want to paste, then tap [Paste] in the command editing menu.
The copied or cut character string will be inserted into the specified location.

Copying a position variable

Copy a position variable. Multiple position variables can be copied.

Select a position variable you want to copy, then tap [Copy] in the position editing menu.

Pasting a position variable

Paste the copied position variable.

Tap [Paste] in the position editing menu. The copied position variable will be added.
If a position variable with the same name exists, a confirmation message will appear.

Paste Position Yariables

P already exists,

CDvemrrite)C =Skip )C Wirite Al )C Cancel )
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Position variable batch editing

Position variables can be batch changed or values can be added.
Select a variable type you want to edit from the Pos. List drop-down list in the position editing menu, then tap [Batch Edit].

Batch Edit of Position Variables (X¥Z)

Fosition Variables: Target “Yalue to Change:
PA(]) ~ Add  Change
PA(2) X: 0.000 O o
PA(3) :
DA ) v 0.000 O 0O
PA(5) | 0000 O o
PA(6) - .
PA(7) 4| 0000 0o
PA(8) B: 0.000 O O
PA(9) .
PA(ID) - © g'ggg O O
g . O O
Selact All @
(Cowan ) (omn) o =
A LBF (@) [
FLG2: 0 Fdit FLG2 O

Coma V(o)

Select a variable name you want to edit from Position Variables, then tap [->] to add it to Target. Tapping [<-] will delete it from

Target.

Enter a value in the Value to Change field, select the [Add] or [Change] check box, then tap [OK]. The value of the position
variable will be changed.

In this step, both [Add] and [Change] cannot be selected for the same element. Additionally, only [Change] can be selected for
the structure flags (FLG1 and FLG2).
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Tool

Tapping [Tools] in the command editing menu will display a drop-down list.
Tap and select a function you want to use from the drop-down list.

Syntax check

Whether the syntax of the robot program is correct can be checked.

Tap [Tools] in the command editing menu, then [Syntax Check]. Syntax check will start. If there is an error in the syntax, the
location and details of the error will appear under the command editing area.

Syntax Check Error Jump X

Steplt Contents Error Content

55 Mov Syntax error

Double-tapping the detected error or selecting the list and tapping [Jump] will jump to the command line with the error.

Jumping to a specified line

Jump to a specified step number or label.

Tap [Tools] in the command editing menu, then [Jump]. The jump dialog will appear.
Enter a step number or label, then tap [OK]. The cursor will jump to the specified step number or label.

Jump

Designate step# or label to jump to.

(o V(o)
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Jumping to a label/procedure definition line

Place the cursor over a label name or procedure name in the command editing area, tap [Tools] in the command editing
menu, then [Move To Definition]. The cursor will jump to the label or procedure definition line.
The following robot program languages are available in this function.

Program language Label Procedure
MELFA-BASIC VI Jumping possible Jumping possible
MELFA-BASIC V Jumping possible Jumping impossible

Collapsing command blocks

This function collapses command blocks or procedures in the program, which makes it easy to view the program.

1) MSUM=0 1) MSUM=0
20 For M1=1 2
31 MSUM=MSUM+M1 5
4i-Next M1 ()
5

6= Function Main —>

7| Dim Mary (10)

8§ For Idx=1 To 10 Step 1

9| Mary (Idx) = Idx

10iFNext

11| Msum = Sum(Mary, 10)

12 -FEnd

Tapping [Tools] in the command editing menu, then [Collapse All] will collapse all the command blocks and procedures.
Tapping [Tools] in the command editing menu, then [Expand All] will expand all the command blocks and procedures.
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Search

Search for a specified character string.

Tap [Tools] in the command editing menu, then [Find]. The search screen will appear.

Tapping [Find] while a command statement is selected will enter the selected characters in the input field.
Enter a character string to search for, then tap [Find Next] or [Find Previous]. The search will start.
Tapping ¥ on the right of the input field will display the search history.

Once the program editing screen is closed, the search history will be deleted.

Find What:

Find Where:
 Command Lines

o Position Variahles

l:l Match Case

Go to Top

Find Mext

Find Previous

Close
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Replace

Replace a specified character string with another one.

Tap [Tools] in the command editing menu, then [Replace]. The replace screen will appear.

Tapping [Replace] while a command statement is selected will enter the selected characters in the input field.

Enter a character string to search for and a character string you want to replace with, then tap [Find Next]. The search will
start. Tapping [Replace] will replace the searched character string.

Tapping [Replace All] will replace all the searched character strings in the command line.

Tapping ¥ on the right of the input field will display the search history.

Once the program editing screen is closed, the search history will be deleted.

Find What:

Feplace With:

I:l Match Case

Go to Top

Find Mext

Replace

Feplace All

Close
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Command template

Selecting a command statement from the command list allows you to insert it into the program command editing screen.
Tap [Tools] in the command editing menu, then [Command Template]. The command template screen will appear.
Select a command and template you want to insert, then tap [Insert]. The command template will be inserted into the
command editing area.

When modifying the command statement entered using the command template, do not use [Undo].

Doing so may delete not only the command statement inserted previously but also other command statements inserted using
the command template.

|Command Template X
Category: Format:

#lrclude “<Program MName>”

l Al v

| Command:

#Include .

AbS Template:

ﬁg?s' #include “LIB1”

Act
Align

Description:

Declares the #include statemant.

Comment selection/uncomment selection

/N\ CAUTION

* Precautions when setting or removing a comment in the program opened in the debugging state
Once a comment is set or removed in the program opened in the debugging state, it will be written to the controller immediately. If continuous execution is
underway, or the robot controller is running, an error will occur.

Selected lines can be batch commented out or uncommented.

Select a line to be commented out in the command editing area, tap [Tools] in the command editing menu, then [Comment
Selection]. An ™" (comment character) will be prepended to the selected line.

Selecting a line to be uncommented, tap [Tools] in the command editing menu, then [Uncomment Selection]. An """ (comment
character) will be deleted from the beginning of the selected line. Even if a REM command is uncommented, "REM" will not be
deleted.

The selected line
commented out

The selected line
uncommented

| | 1 Mov POl — | | 1 Mov POl
2 2; "Mov P02
| 3 Mov P03 <= ‘ 3 Mov P03
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Batch removing comments

/N CAUTION

* Removal process for special comment command "Rem"

A space delimiter must be usually inserted between the comment command "Rem" and the line number or other command. However, even if a space is not
used, robot controllers may judge the comment command "Rem" as a comment in some descriptions.

This software, however, judges the comment command as a comment when delimited by a space.

If a character "Rem" found in the command line is not delimited by a space, the comment will not be removed. After the processing is complete, the command
line will be listed. Check the contents, then remove the comment on the command editing screen.

Selecting a command line from the list and tapping [Jump] will jump to the command line on the command editing screen. (Jumped to the line with the step
number displayed in the list. After the list is displayed, if a line is added or deleted on the command editing screen, note that the cursor will jump to a line with
different contents.)

1 Unrecognized comment lines, "REM s were found.
* Flesse change the comment manually if necessary.

Jump A,

emMov P01 .

All the comments set in the program being edited can be batch removed.
Tap [Tools] in the command editing menu, then [Remove All Comments]. A confirmation dialog will appear.
Tapping [Yes] will delete all the comments in the program. However, the comment command "Rem" and ™" will not be deleted.

| | 1 Rem Comment | | 1I Rem
2 Mov POl 'Comment = 2 Mov POl '
3. Mov P02 'Comment | 3. Mov P02 '
4: Mov P03 'Comment | | 4 Mov P03 !

Automatically aligning comment start positions

All comment start columns set in the program being edited can be automatically aligned.

Tap [Tools] in the command editing menu, then [Alignment Comments Start Pos]. A dialog will appear.
Enter a value in Comment Start Column, then tap [OK]. All the comment start columns in the program will be aligned at the set
position automatically. However, this operation does not apply to lines containing only comment commands.

| | 1 Rem Comment | | 1 Rem Comment
2 Mov P01 'Comment N 2 Mov POl 'Comment
3 Mov P02 'Comment | 3 Mov P02 'Comment
4: Mov P03 'Comment 4° Mov P03 'Comment
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Bookmark

Setting bookmarks in the program being edited allows you to jump the cursor to a line with a bookmark. This function is useful

for temporarily making a note of lines being edited and label lines at jump destinations.

BAdding a bookmark

A line with a bookmark has a Z at the left end of the command line.

Additionally, the set bookmark is available only when the program editing screen is opened. Once the program editing screen
is closed, all the set bookmarks will be deleted.

% 1 Mov POl
2, Mov P02
37 Mov PO3

EDeleting a bookmark

To delete a bookmark, place the cursor over the command line with the bookmark, tap [Tools] in the command editing menu,
then [Delete a Bookmark].
To delete all the bookmarks set in the program, tap [Tools] in the command editing menu, then [Delete All Bookmarks].

BJumping to a line with a bookmark
When bookmarks have been set, tap [Tools] in the command editing menu, then [Jump to Prev Bookmark] or [Jump to Next

Bookmark]. The cursor will jump to the line with a bookmark closest to the current location.
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10.5 Easy program editing

Selecting setting items will generate a command statement automatically, which allows you to insert it into the program.

Tap [Easy Editing] in the command editing menu, then a command you want to enter. The setting screen will appear.

Enter a value, then tap [Insert]. The command statement will be inserted into the program.

When modifying a command statement entered using the easy program editing function, do not use [Undo].

Doing so may delete not only the command statement inserted previously but also other command statements inserted using

the easy program editing function.

[Move] command

Tap [Easy Editing] in the command editing menu, then [Move].

Move Command

Position Distance Abowe a Position

0.000

Mowe e nt

Linear Joint

The following shows the settings.

T

D Insert K

Setting Description Remarks
Position Select the position variable at the destination. Mandatory field
Movement Select how the robot moves. Initial setting: Straight

« Straight (Mvs)

The path from the movement start point to the target position
becomes a straight line.

* Non Straight (Mov)

The path from the movement start point to the target position
becomes a shallow curve.
The path differs depending on the posture of the robot when it

moves.

Distance Above a Position

Specify the amount of offset for the move position.

Initial value: 0.000

The following shows an example of programs to be inserted.

Program Position Movement Distance Above a Position
Mvs P1 P1 Straight 0 or no value
Mov P1, -50 P1 Non Straight 50
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[Hand] command

Tap [Easy Editing] in the command editing menu, then [Hand].

Hand Command

Hand Mo,

Electric Hand

Hand Operation

Clpen Close

The following shows the settings.

Speed

D gt==1 X

v 100

Force

100

Setting

Description

Remarks

Hand No.

Select the number of a hand you want to operate.

Hand Operation

Select the operation of the hand.
* Open (HOpen/EHOpen)
* Close (HClose/EHClose)

Initial value: Close

Electric Hand

Select the check box to use the electric hand command.

Speed Set the speed of the electric hand. Displayed only when the Electric Hand check
box is selected.
Force Set the force of the electric hand. Displayed only when the Electric Hand check

box is selected.

The following shows an example of programs to be inserted.

Program Hand No. Hand Operation | Electric Hand Speed Force
HClose 1 1 Close Not selected — —
EHOpen 1, 100, 80 1 Open Selected 100 80
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[Wait] command

Tap [Easy Editing] in the command editing menu, then [Wait].

Wait Command

D Insert K

Signalg

Wait—Felease Conditions
Signal ,
[ Tirme

0

Signal Status

il DFF

The following shows the settings.

Setting

Description

Remarks

Wait-Release Conditions

Select the conditions under which the program should stop
waiting.

« Signal Input (Wait M_In())

Waiting state until a specified signal turns on or off

* Time (Dly)

Waiting state for a specified time

Signal# If Signal Input is set in Wait-Release Conditions, enter a signal Initial value: 0
number. Handled as 0 if no value is entered in the field.
Tapping ¥ on the right of the input field will display the input
history.
Once the program editing screen is closed, the input history will be
deleted.
Signal Value If Signal Input is set in Wait-Release Conditions, enter the status of | Initial value: OFF
the signal.
Waiting Time If Time is set in Wait-Release Conditions, enter a waiting time. Ensure that a higher value than 0 is entered.

Initial value: 0.100

The following shows an exampl

e of programs to be inserted.

Program Wait-Release Conditions | Signal# Signal Value Waiting Time
Wait M_In(32) =1 Signal Input 32 ON —
Dly 0.5 Time — — 0.5
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[Output] command

Tap [Easy Editing] in the command editing menu, then [Output].

Qutput Command

Signal# Pulse Cutput

0

v

Signal Status Cutput Time

il DOFF

0.000

The following shows the settings.

SEC.

D Ihsert K

Setting Description Remarks
Signal# Enter a signal number you want to output. Initial value: 0
Tapping ¥ on the right of the input field will display the input Handled as 0 if no value is entered in the field.
history.
Once the program editing screen is closed, the input history will be
deleted.
Signal Value Select the status of the signal to be output. Initial value: OFF
Pulse Output Select the check box to use pulse output. Initial value: OFF
Output Time Enter the output time of the signal. Displayed only when the Pulse Output check

box is selected.
Ensure that a higher value than 0 is entered.

The following shows an example of programs to be inserted.

Program Signal# Signal Value Pulse Output Output Time
M_Out(32) =0 32 OFF Not selected —
M_Out(32) =1 Dly 3 32 ON Selected 3
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[Calculus] command

Tap [Easy Editing] in the command editing menu, then [Calculus].

Calculus Command

Clperation

D Ihsert

“ariahle Mame

Initialize +/ =

Initial Yalue

0.000

The following shows the settings.

Setting

Description

Remarks

Operation

Select what operational treatment you want to perform.

* Initialize

Initialize the value of a specified variable. "Initial Value" in the
settings can be used to set a value after initialization.

o +/-

Increase or decrease the value of a specified variable. "Increase/
decrease by" in the settings can be used to set a value for
increment or decrement.

Variable Name

Enter a variable name for operational treatment.

Mandatory field

Initial Value

If "+/-" is selected for Operation, enter the amount of increment/
decrement for the variable.

Initial value: 0

Increase/decrease by

If "Increment/Decrement" is selected for Operation, enter the
amount of increment/decrement for the variable.

Enter a value other than 0.

The following shows an example of programs to be inserted.

Program Operation Variable Name Initial Value Increase/decrease by
M1 =1 Initialize M1 1 —
M1 =M1+2 +- M1 — 2
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[Continuous] command

Tap [Easy Editing] in the command editing menu, then [Continuous].

Continuous Command ' Ihsert S

Continuous Movement  Maximum Meighborhood Distance to Start

Wil Invalicl i

Maximum Meighborbood Distance to End

mim
The following shows the settings.
Setting Description Remarks
Continuous Movement Select whether to enable or disable continuous movement. —
Maximum Neighborhood Distance to Enter the maximum neighborhood distance at the start of Displayed only when continuous movement is
Start continuous movement. enabled.
Maximum Neighborhood Distance to Enter the maximum neighborhood distance at the end of Displayed only when continuous movement is
End continuous movement. enabled.

The following shows an example of programs to be inserted.

Program Continuous Movement Maximum Neighborhood Maximum Neighborhood
Distance to Start Distance to End
Cnt0 Invalid — —
Cnt 1 100, 200 Valid 100 200
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10.6 Position jump

/N CAUTION

» Robot operation after arch interpolation is interrupted
Even if the [EXE] button is released during position jump, pressing the [EXE] button again will cause the robot to move.

When Arch (Mva) is selected for Interpolation, the robot will move in arch interpolation again from where the operation is resumed.
Ensure safety around the robot, then resume the operation.

The robot can be moved to specified coordinates.
Workpiece coordinate variables cannot be used in this function.
The following explains how to operate position jump.

1. Select which robot you want to move. (When multiple mechanisms are set.)
2. Select one position variable from the position variable editing area.

3. Tap [Pos. Jump] in the position editing menu. A dialog will appear.

Position Jump Position : PO1
Offset: Fobot
Coordinates in Offset:

Wizrld - Selection
Interpolation: x 369980 0000
Joint (Wov)  ~ v —0.000 0.000
Z: 705.130 0.000
A -180.000 0.000
B: 0.020 0.000
G —-180.000 0.000
L1 0.000 0.000

FLG: R,AN { Edit FLG1
FlLGz: 0| Edit FLG2

Previous ( Close )( 014 )

Enter coordinates at the destination. Tapping [Offset Reset] will set the offset value to 0.

U

Select how the robot moves. (Mov: Joint interpolation, Mvs: Linear interpolation, Mva: arch interpolation)

o

Tapping [OK] will display a confirmation dialog.

N

Press the [SERVO] button (sheet key) to turn on the servo power.

. The robot moves while the [EXE] button (sheet key) is pressed.

© ©

. After the position jump is complete, the confirmation dialog will close.
When the key switch is set to "AUTO", the position jump function can be used by displaying the operation panel.
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10.7 saving a program
M\ CAUTION

» Timing at which program external variables are written.
The timing at which the program external variables can be backed up is the next time the power supply is turned on.

To use the program external variables written to the controller, cycle the power of the controller.

Be sure to save the edited program.
Tapping [Save] in the command editing menu will write the program to the controller.
When the program is saved, commands, position variables, and program external variables can be selected to be written.

Save Items
v Command Lines
v Position Variahles

I:l Frogram External Position Variahles

Cancel 1
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10.8 Program debugging

Created robot programs can be debugged.

Start debugging

Tap [Debug start] in the command editing menu. The program save screen will appear. After the saving process, the debug
guide will appear on the right side of the screen.

Command Editing N Debug X

QCD mmand Help

Debug stop

N7

0 STEP FORWD

STEP
BACKIND

° FORWD
Always show t '
v execution lines

m SKIP SKIP
\" Tools v
|
G JUMP
Fos. List
Prograrn
RESET

The execution line cursor is displayed at the left end of the command editing area during debugging. A line with the execution
line cursor is the line being executed.

When [Always show execution lines] is enabled, the execution line can be seen on the screen at all times even if the
execution line changes.
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Running a program using step operation

/N CAUTION

« Take special care to the robot movements during operation. If there is a possibility that any abnormality will occur, such as interference with the peripheral
devices, immediately release the [+] button to stop the robot. Additionally, releasing the 3-position enable switch or pressing it tightly will also stop the robot.

The program can be executed line by line during debugging (step operation).

To move the robot using step operation, lightly hold down the 3-position enable switch on the T/B to turn on the servo power.

Immediately stopping the robot during debugging

* Press the emergency stop button.

The servo power will be turned off and the robot will stop immediately, causing an error.
Step operation can be resumed after the error is reset and the servo power is turned on.
* Release the 3-position enable switch or press it tightly.

The servo power will be turned off and the robot will stop immediately.

Step operation can be resumed after the servo power is turned on.

* Release the [+] button.

The robot will stop immediately. The servo power remains on.

Pressing the [+] button will resume step operation.

Step forward

Keep pressing the [+] button (sheet key) corresponding to "step forward".

The program is run one line only at a time. The program can be run from the first line or a specified line. Once the [+] button is
released during execution, the robot will stop immediately.

Step backward

Keep pressing the [+] button (sheet key) corresponding to "step backward".

The program stopped by reasons such as step forward goes back one line and runs. This operation is available only for the
interpolation command, and the program can go back up to four lines and run. Once the [+] button is released during
execution, the robot will stop immediately.

Continuous execution

Keep pressing the [+] button (sheet key) corresponding to "continuous execution”.

The program is run from the current line onward.

Skip

Pressing the [+] button (sheet key) corresponding to "skip" allows you to move one line ahead without executing the currently

selected program line. Pressing the [-] button allows you to move back one line without executing the currently selected
program line.

The skip function is available even when the 3-position enable switch is not pressed or the robot is in the servo OFF state.
Keeping pressing the [+] or [-] button does not skip lines continuously.

Step jump

Aline to be executed can be specified.

1. Pressing the [+] button (sheet key) corresponding to "JUMP" on the debug screen will display the screen to set a line
number.

2. Enteraline number, then tap [OK].

3. The number of the execution line will be changed.
A variable undefined error or similar error will occur if a command line such as initializing variables is skipped.
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Program reset

Resetting a program being executed can return the execution line to the beginning.
Press the [+] button (sheet key) corresponding to "Program RESET" on the debug screen.
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Modifying a program

Edit a command statement in the program opened in the debugging state from [Tools] in the command editing menu.

Editing a command line

A specified command line can be edited.

Place the cursor over the command line you want to edit, tap [Tools] in the command editing menu, then [Edit Command
Line]. The edit dialog will appear. Edit the command line, then tap [OK]. The program will be written to the controller.

Edit Command Line

Step# 1

Dly 5

Cem) (o)

Inserting a command line

A command statement can be inserted into a specified line.

Place the cursor over the next line after where you want to insert a command statement, tap [Tools] in the command editing
menu, then [Insert Command Line]. The edit dialog will appear. Enter a command line you want to insert, then tap [OK]. The

program will be written to the controller.

Insert Command Line (Online)

Insert at a front of step#t 1

Cama V()

Deleting a command line

A specified command line can be deleted.

Place the cursor over the command line you want to delete, tap [Tools] in the command editing menu, then [Delete Command
Line]. A confirmation dialog will appear. Tap [Yes]. The specified command line will be deleted, and the program will be written

to the controller.

Editing position variables

/N CAUTION

« Pay sufficient attention when changing a variable value.
Changing a value will change the destination point of the robot, causing interference with surrounding objects. A dangerous situation arises especially while the
robot is moving. Be sure to carefully check the values you will change.

Position variables can be edited as usual even during debugging.
[Z=~ Page 54 Editing position variables
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Setting and deleting breakpoints

If a breakpoint is set in a program, the program will stop at the line where the breakpoint has been set even if the program is
executed continuously at the time of debugging. After the program stops, step operation can be continued.

Once the T/B is rebooted, the settings of all the breakpoints will be deleted.

Up to 128 breakpoints can be set.

Setting breakpoints

Set a breakpoint using the following steps.

1. Place the cursor over the command line where you want to set a breakpoint, tap [Tools] in the command editing menu,
then [Set a Breakpoint]. Or tap the left side of the line number.

2. Theline where a breakpoint has been set will have a "‘@" at the left end of the command line and the background will be
colored brown.

1i Mov POl
3. Mov P03

When a breakpoint is added during debugging, a continuous breakpoint or temporary breakpoint can be selected.
If a continuous breakpoint is selected, the breakpoint settings remain even after the program stops at the breakpoint.
If a temporary breakpoint is selected, the breakpoint settings are canceled after the program stops at the breakpoint.

Deleting breakpoints

To delete a breakpoint, place the cursor over the command line with the breakpoint you want to delete, then tap [Tools] in the
command editing menu, then [Delete a Breakpoint]. Or tap the left side of the line number.
To delete all the breakpoints set in the program, tap [Tools] in the command editing menu, then [Delete All Breakpoints].
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Finish debugging

To finish debugging, tap [Tools] in the command editing menu, then [Debug stop], or tap the close button at the top right of the

debug operation guide.
If a change has been made to the program, a confirmation message will appear.

Caution

Are you sure you want to save changes to 'PGR1'?

Cancel No Yes

If "No" is selected, the changed data will be discarded. To apply the changed data, be sure to select "Yes".
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10.9 Program manager

/N CAUTION

All the operations in this function are for robot programs.

Robot programs can be copied, compared, renamed, and protected.

Copying programs

Select a program you want to copy on the program list screen, tap [Program Manager], then [Copy].
Select an item you want to copy, enter a program name, then tap [OK]. The program will be copied.
If a program with the same name exists, a confirmation dialog will appear.

Setting for Copy
 Command
Program & Position
hianazer -
Copy
v
Compare |:>
Target Files:
Rename 1
Frotect
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Program comparison

Compare the contents in programs. Program command statements and position variables can be compared respectively.
Select a program you want to compare on the program list screen, tap [Program Manager], then [Compare]. Select an item

you want to compare in the dialog, then tap [OK]. The comparison results will appear.

Copy

Comtare

Fenw—e

Frotect

Compare Result

P

Line# | Gontents

1 Mov PO1

2 Meov PO2

3 Mow PO3
PO1=(+0.00,+0.00,+0.00,4+0.00,+0.00,+0.00 +(
P02=(+0.00,+0.00,+0.00,+0 00,+0 00,+0 00 +(
PO3=(+0.00,+0.00,+0.00,+0 00,+0.00,+0 00 +(

Line# | Contents

1

2
3
4

Rem Comment

oy POA

honr PO2

hons P0G

PO =(+0.00,+0.00,+0.00,+0.00,40 00 +0.00 +(
PO2=(+0 00,+0.00,+0.00,+0.00,+0 00 +0.00 +(

P04=(+000,+0.00,+0.00,+0.00,+0.00,+0 00+

I:I Different Lines Only

I:I Without Comments

hatch

Mismatch Delete

S

Programs being edited cannot be compared.

Additionally, programs with read protection cannot be compared.

Rename

Select a program you want to rename on the program list screen, tap [Program Manager], then [Rename].

Enter a program name, then tap [OK]. The program name will be changed.

Copy

Fro\

Compare

Fename

A

=

Rename

Input new name.

The program being edited cannot be renamed.
Additionally, programs with read protection cannot be renamed.
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Protection settings

Set protection on a program for operation restrictions.

Protection can be set on program command statements and position variables respectively.

Select a program on which you want to set protection on the program list screen, tap [Program Manager], then [Protect].
Select an item on which you want to set protection, then tap [OK]. Protection will be set on the item.

Setting for Protect
I:I Commands
Prozrarm -
hanazer
I:I “ariables
Co
= I:I Feaad
Compare |:> Target Files:
1
Fename
Protect
Cancel Ok

When setting or releasing read protection, the following password registration or deletion screen will appear. Enter a
password for registration or deletion, then tap [OK].

Enter the read password.
New Password :

Re—enter Password :

Please use 1000 to 999999999 of integer.

Mote : Keep passwords in a secure place, and never forget the registered password!

Cancel OK

Attempting to edit an item on which protection has been set and save the program will cause an error. Additionally, attempting
to edit a program with read protection will cause an error.
Protected files cannot be moved, deleted, or renamed.
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10.10 Deleting programs
/AN CAUTION

» The program being edited cannot be deleted.
Attempting to delete the program being edited will display an error. To delete a program, complete the edit before doing so.
 Note that program files cannot be recovered once deleted.

Select a program you want to delete on the program list screen, then tap [Deletel].
Tapping [Yes] in the confirmation dialog will delete the program.

Confirmation of delete file.

Once deleted, file cannct he recovered.
Are vou sure you want to delete the following files?

Programs with protection cannot be deleted.
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10.11 Editing position data for SQ Direct

/N CAUTION

Only XYZ position data can be used in the SQ Direct Function.

The SQ Direct Function is supported with CRnQ-700 series controller software version P8 or later.

To use the function, set the parameters of the controller.

For details, refer to the following manuals.

[T1CR800-R/CR800-Q series controller iQ Platform Supporting Extended Function Instruction Manual
[TICR750-Q/CR751-Q series and CRnQ-700 series Extended Function Instruction Manual

Available position data for SQ Direct is XYZ variables only, and 999 points whose position number is 1 to 999. The position
data is handled as external variables P_DM(1) to P_DM(999) in the controller. Additionally, the name of the SQ Direct file is
always "*SQ Direct" in the controller.

SQ Direct editing screen

Tapping [SQ Direct] on the program list screen will display the SQ Direct editing screen.

X Z E ~: 56 Direct Eriting .
0000 0000 0000 0000 0000 @ —2)
0000 0000 0000 0000 0000 ;
0000 0000 0000 0000 0000 :i :
0000 0000 0000 0000 0000 f
0000 0000 0000 0000 0000 (&Y meske
0000 0000 0000 0000 0000 i :
0000 0000 0000 0000 0000 £
0000 0000 0000 0000 0000 = s |
0000 0000 0000 0000 0000 f——
0000 0000 0000 0000 0000 (" Foswme
0000 0000 0000 0000 0000 i
0000 0000 0000 0000 0000 :
0000 0000 0000  0.000 0000 i e
0000 0000 0000 0000 0000 ‘eesssssssssseest
0000 0000 0000 0000  0.000
0000 0000 0000 0000  0.000
0000 0000 0000 0000 0000 :
0000 0000 0000 0000 0000 :
0000 0000 0000 0000 0000

b
'

| "l Get Current Pos
:_J

No. Name Description
1) Position data editing area Displays a list of position data.
2) Position data edit menu Used for purposes such as editing or initializing position data.

Selecting multiple position data

Selecting multiple position data allows you to edit or initialize them at a time.

Holding down the position data editing area for 1+ second will select multiple position data.
While they are selected, the color of the header in the position data editing area is blue.
Holding down the position data editing area again will deselect the position data.
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Editing position data

Select position data you want to edit, then tap [Edit] in the position data editing area.

Enter values, then tap [OK]. Position data will be changed.

Edit Position Data
Name: |
Type:
x: 0000 v mgemop
¥ LA ——
z: 0.000|
A 0.000| »
B 0.000| «
c 0.000| »
L1: 0.000| «
Le: 0.000| »
FLG1 LBF O

Initializing position data

Select position data you want to initialize, then tap [Initialize] in the position data editing area.

Tapping [Yes] in the confirmation dialog will change position data.

Caution

Are you sure you want to initialize selected position?

No Yes

Checking position data (position jump)

The robot can be moved to the coordinates of specified position data to check position data.

For the operation method, refer to the following page:
[=5~ Page 72 Position jump
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10.12 Option

Optional items related to program editing can be set.

Tap [Option] in the header menu. The program option setting screen will appear.

After the settings have been changed, tap [OK] to apply the settings.

Program Option Settings

1 ) ,{Syntax Check Before Save:

Results

2) —%Sa\.re and Load of the Program:

'
'
'
'
'
'
'
'
'
'
'
\

3) —»Get Current Position:

Current Position

Reset to Default

Syntax Check: @ Syntax Check
Automaticalhy

Confirm Before
Syntax Chack

Mewver Check Syntax

J Mo Svntax Error does not Show

« Save and Load Position Variahles

Save and Load External Position
“ariables

« Get Current Position Automaticalby

Display the Message when Get the

Display Qption:

Display of the Input @ Automatically . 4)
Candidate: display

Mot display

I:l Mhite Space 5)

« Auto Indent 6)

J Display the Hint of Command Format <+-—— 8)
D Cormvert blank lines to comments «——— 9)

Font Size: Midle ~ =— 10)

Command Templete:

 Line break after insertion <——— 11 )

Coma V(o )

No. Name Description

1) Syntax Check Before Save Configure the settings related to syntax check at the time of program saving.

2) Save and Load of the Program Configure the settings related to confirmation dialogs for program writing items and reading items.

When a confirmation dialog appears, it displays check boxes as selected here.

3) Get Current Position Enabling "Get Current Position Automatically” will acquire the current position automatically when a position
variable is added.

Enabling "Display the Message when Get the Current Position" will display a confirmation message when
[Get Current Pos.] is tapped.

4) Display of the Input Candidate In the command editing area, when you start entering some part of a robot program command, system
function, or system status variable from the first letter, an input candidate can be selected from the list and
entered.

5) White Space Displays spaces in the command editing area as visible characters.

6) Auto Indent Aligns the starting position of a new line in the command editing area with that of the previous line
automatically.

7) Auto indent with specific commands Aligns the indentations of specific command statements automatically.

This function is available only when "6) Auto Indent" is enabled.
=5~ Page 87 Auto indent with specific commands

8) Display the Hint of Command Format Displays the formats and explanations of robot program commands, system functions, and system status
variables displayed in the command editing area with a pop-up.

9) Convert blank lines to comments Inserts a comment (') into blank command lines in situations such as saving programs and performing
syntax check.

Use this feature if you do not wish to delete blank lines automatically.
10) Font Size Changes the font size in the command editing area.
11) Line break after insertion Starts a new line at the end of the command line when a command template is inserted.
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Auto indent with specific commands

After a new line is started after a specific command statement, an indentation is automatically inserted, or the starting position
is aligned.
[Number of indent characters] allows you to set the number of indent characters you want to insert automatically.

1 MSUM=0 é Msm?:f_l. -10
2 For -M1=1-TO-10| | For M1-1-10

3 3 .- - -MSUM=MSUM+M1
4 ee Next -Mi]|

@ New line @ New line
1 MSUM=0 1 MSUM=0
2. For-M1=1-TO-10 20 For *M1=1 -TO -10
3 - 3| -+ - -MSUM=MSUM+M1
4 4 “Next -M1
5]
Inserting an indentation Aligning indentations

The following commands are subject to automatic indentation.

Combinations of corresponding commands
Inserting an indentation If For Function Select While
Aligning indentations " Elself Next FEnd End Select WEnd
Else
EndIf

*1  The indentation is aligned with the starting position of the command statement in "Inserting an indentation”.
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11 CREATING SPLINE FILES

This section explains how to create spline files to be used in the spline interpolation function.

This function moves the robot at a specified speed along a smooth spline curve between specified path points.

For details on the spline interpolation function, refer to the following manual:
L[T1CR800 Series Controller INSTRUCTION MANUAL Detailed explanations of functions and operations
Tapping [Spline] on the program list screen will display the spline file list screen.

@ Program

Zpline

DUE 20 Direct

|:| Select All

Spline File List :

01

Q

Update

Zpline
Manazer

[WETY

-®- Delete

Points Comments

02
03
04
05

I

11.1 Creating a new file

Tapping [New] on the spline file list screen will display the spline file editing screen.

[REM

N

O

X [r‘r'l m ]

R '.I:ITI I'I'I]

Zlmm]

Bldsg]

Cle

Path Paint Editing

11 CREATING SPLINE FILES

11.1 Creating a new file

#
10000 0000 0000 0000 0000 00w .l
2 0.000 0.000 0.000 0.000 0.000 0.0
3 0.000 0.000 0.000 0.000 0.000 0.0 cu: Paste
4 0.000 0.000 0.000 0.000 0.000 0.0 S
5 0.000 0.000 0.000 0.000 0.000 0.0 o | e
6 0000 0000 0000 0000 0000 00 .| .
IE Sawve
r’* Pas. Jump

LJ' Get Current Pos

x Tools g



11.2 Opening an existing file

Select a spline file you want to edit from the spline file list, then tap [Edit]. The spline file editing screen will appear.
Double-tapping a spline file number will also display the spline file editing screen.

Updating the list of spline files

Tapping [Update] on the spline file list screen will read the spline files in the controller.

11.3 Spline file editing screen

The spline file editing screen is composed as follows:

{ # “[mm] Z[mm] A [ cl B Fath Point Editing '
1)~ _1 0000 0000 0000 0000 0000 _ OC !
L2 0.000 0.000 0.000 0.000 0.000 O.CEE E
. 3 0000 0000 0000 0000 0000 0C:Hecu 5
L4 0.000 0.000 0.000 0.000 0.000 0.C < E
; :E%‘goow S e
i §E+Add -@ Deleteé
s o
i iir"* Pos. Jump i
2) i i:'_‘l Get Current Pos i
i ii’\" Tools 'i
No. Name Description
1) Path point list Displays a list of path point data.
2) Path point editing menu Used for purposes such as adding or editing path points.

==~ Page 90 Editing spline files
=~ Page 91 Edit assist functions
==~ Page 91 Tools

==~ Page 95 Position jump

=~ Page 96 Saving spline files
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11.4 Editing spline files

This section explains how to edit spline files.

Editing path point data

Adding and editing path points

BAdding path points
Tap [Add] in the path point editing menu or double-tap a blank area in the path point list. The path point will be added.

HEditing path points

Select a path point in the path point list, then tap [Edit] in the path point editing menu. The edit screen will appear.
Additionally, double-tapping a path point in the path point list will display the edit screen.

Enter a variable name, type, and values of each axis, then tap [OK]. The variable will be changed.

When a robot is connected to the controller, tapping [Get Current Pos.] will enter the values of the current robot position in the
fields of each axis.

Tapping [Edit FLG1] or [Edit FLG2] will display the edit dialog.

,‘Edit I:> Bl Gt Teach

Paosition:

X: ooo0] uw:[  ooo0
v, 0000| L2 0000
z: 0.000| FLG1:
A 0.000
B: 0000 FLge: ‘
C: 0.000

Circular Interpolation: I:I Check

Tolerance: Locus[%]: 100
Posture[H]: 100

Status Variahle (M Splvar):

L

Dutput Signal: Start #:

Bit Length: Thit =
Bit Mask: 0
“alue: 0

Hesx. Dec.

FPulse Zignal: I:I Chechk

Deleting path points

Select a path point in the path point list, then tap [Delete] in the path point editing menu. A confirmation dialog will appear.
Tapping [Yes] will delete the path point.

Selecting multiple path points

Selecting multiple path points allows you to edit or delete them at a time.

Holding down the path point list for 1+ second will select multiple path points.

While they are selected, the color of the header in the path point list is blue.

Holding down the path point list again will deselect the path points.

Additionally, tap [Tools] in the path point editing menu, then [Select All]. All the path points will be selected.

11 CREATING SPLINE FILES
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Edit assist functions

This section explains the edit assist functions useful for spline file editing.

Use the edit assist functions from the path point editing menu.

Cut

Cut path point data. Multiple path point data can be cut.
Select path point data you want to cut, then tap [Cut] in the path point editing menu.

The paste function allows you to paste the cut path point data in other path point data.

Copy
Copy a path point data value. Multiple path point data can be copied.

Select path point data you want to copy, then tap [Copy] in the path point editing menu.

Paste

Paste a copied or cut path point data.

Select path point data, then tap [Paste] in the path point editing menu. The copied or cut path point data value will be pasted.

Tools

Tapping [Tools] in the path point editing menu will display a drop-down list.
Tap and select a function you want to use from the drop-down list.

Displaying spline curves
Tap [Tools] in the path point editing menu, then [Spline Curve Display]. The spline curve being edited will be displayed in the

robot viewer.

Select a path point you want to check from the path point list. The position of the path point (including the posture) will be
displayed in the spline curve.

Tapping [Tools] and [Spline Curve Hidden] will hide the spline curve when displayed.

Inserting path points

Select a path point, then tap [Tools] and [Insert Before the Selected Line]. The path point will be inserted before the selected

line.
When a path point is copied, tap [Tools] in the path point editing menu, then [Insert Copied Points]. The path point will be
inserted before the selected line.

Batch editing

The settings of multiple path points can be edited at a time.

BFLG1 and FLG2 batch editing
Select path points, then tap [Tools] in the path point editing menu, and [Edit FLG1] or [Edit FLG2]. The edit dialog will appear.

After selecting the settings, tapping [OK] will change the FLG settings at a time.

HTolerance batch editing
Select path points, then tap [Tools] in the path point editing menu, and [Edit Tolerance]. The edit dialog will appear.
After setting the values, tapping [OK] will change the tolerance values at a time.

ECircular arc batch specifying
Select path points, then tap [Tools] in the path point editing menu, and [Circular Interpolation]. The selected path points will be
specified as a circular arc at a time.

11 CREATING SPLINE FILES 1
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Property

Comments can be entered, and the file version can be selected.

Property

Comments: (Can Enter Up to 192 Characters)

File Wersion: 02 -

C Cancel )( 01,8 )
BEntering comments

The entered comments are displayed in the Comments field of the spline file list.

It is useful when selecting a spline file if comments such as work details and conditions are written.
Up to 96 two-byte characters (192 single-byte characters) can be entered in the Comments field. Line breaks are not
available.

ESelecting the file version
The file version can be selected from "01" or "02".
Tapping the icon on the right of the file version selection section will show an explanation of the file version.

Interpolation settings

Tap [Tools] in the path point editing menu, then [Interpolation Settings]. The edit dialog will appear.

Interpolation Settings

Operation Mode: Constant linear speed b

Cancel Angle: B ]20 [deg] (0 Disable)
Straight Ratio: E] 8 (0: Disable)

o V(o)

After selecting the settings, tapping [OK] will change the settings.

2 11 CREATING SPLINE FILES
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Position adjustment

Tap [Tools] in the path point editing menu, then [Position Adjustment]. The position adjustment dialog will appear.

Position Adjustment

Adjustment Targset List

[] (select A « Target Points
# Hmm] ¥lmm] Z[mm] Aldes] |
1 0.000 0.000 0.000 0.000
] 2 0.000 0.000 0.000 0.000 [
] 3 0.000 0.000 0.000 0.000 [
] 4 0.000 0.000 0.000 0.000 [
Adjustment Data:
Kmm] Ymm] Zmm] Aldeg] Eldeg] Cldeg]
0.000 0.000 0.000 0.000 0.000 0.000 ‘
( Get Current Position )

@ ( Vector Sum O peration(P+P) ) ( Vector Product Operationl Py )

Adjustment Result List:

#| }([mrﬂﬂ Y¥m m]| Z[mmﬂ A[de@ Blde¢
1 0.000 0.000 0.000 0.000 0.00
2 0.000 0.000 0.000 0.000 0.00
3 0.000 0.000 0.000 0.000 0.00
4 0.000 0.000 0.000 0.000 0.001

<

hen the [OK] button is tapped, adjustment results will be

applied.

Cancel

QK

The following shows how to adjust positions.

1. Select the check box of a path point you want to adjust from the Adjustment Target List.

2. Enter values in the Adjustment Data fields. Tapping [Get Current Position] will enter the current position coordinates of

the robot.

w

4. Tapping [OK] will apply the adjustment results.

Select the adjustment method from [Vector Sum Operation(P+P)] or [Vector Product Operation(P X P)].
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Frame transformation

Tap [Tools] in the path point editing menu, then [Frame Transformation]. The frame transformation dialog will appear.

Frame Transformation
Select from Spline File

Frame Settings:

| Reference Frame | Transformed Frame
| O] [ ¥lmm] | zZlom] [ XDom] | Ylwm] | Zlmm]
Origin: 0.000| 0.000| 0.000 0.000| 0.000| 0.000
Paosition on the X—axis: 0.000 0.000 0.000 0.000 0.000 0.000

Pos, in +Y Direction on 0.000| 0.000| 0.000 0.000| 0.000| 0.000

the XY Plane:
( Select from Point List )

Tranzsformation Results List:

#| X[mm:” Y[mm]| Z[mm]| A[deg:”
1 0.000 0.000 0.000 0.000
2 0.000 0.000 0.000 0.000
3 0.000 0.000 0.000 0.000
4 0.000 0.000 0.000 0.000

(Exit to Apply the Settings) Exit to Apply the Transformation Results

The following shows the frame transformation method.

1. Select "Origin", "Position on the X-axis", or "Pos. in +Y Direction on the X-Y Plane" in the Reference Frame section, and
tap [Select from Point List...] to enter values. Additionally, individual values can be entered directly.

2. Select "Origin", "Position on the X-axis", or "Pos. in +Y Direction on the X-Y Plane" in the Transformed Frame section,
and tap [Get Current Position] to enter values. Additionally, individual values can be entered directly.

3. Tapping [Transform] will execute a frame transformation (space shift) for all path points.

4. Tapping [OK] will apply the transformation results.

Path point check
Tap [Tools] in the path point editing menu, then [Path Point Check]. A dialog will appear.

Path Point Check
Fleaze set ”Speegi,” and “Posture
interpolation type to designate to
LSpl command, and tap Chech

Speead:

B 100.0 [rmrm/s]

Posture Interpolation Type:

0 Bguivalent Rotation Movement =

o Y o)

Enter the speed and posture interpolation type, then tap [Check]. Whether the robot can move to individual path points will be

checked.
If a path point is found to cause an error, the error details will be displayed.

4 11 CREATING SPLINE FILES
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Ex-T control settings

Configure the settings when using Ex-T control.

Ex-T control is a function to operate the robot assuming that the origin in the coordinate system fixed outside as a robot tool
center point.

For details, refer to the following manual:

L[T1CR800 Series Controller INSTRUCTION MANUAL Detailed explanations of functions and operations

Tap [Tools] in the path point editing menu, then [Ex-T Control Settings]. The setting dialog will appear.

Ex—T Control Settings
W Use Ex-T Spline.

Ex~T Coordinate Setting

Set the BEx-T coordinate in one of the following methods.

ExeT Coord
a ( Select from Spline File ) [mm deg]
b. e 000
Fead from work coordinate parameter.
i : ¥ 0.00
Work Coord. Parameter: WKICORD - Read
Z: 0.00
c.
Set the BT coord. from thres position on the world coord. A 000
*[rmm] Ylmm] Zlmm] B 0.00
o 0.000 0.000 0.000 .. 5o
i 0.000 0.000 0.000 '
LAE 0.000 0.000 0.000

@et Current PositioD ( Fosition Jump ) ( Set )

By writing the Ex-T coordinate to the parameter, it can be used in other spline files.

WEACORD = |: Wirite :|
( Cancel ) C 014 )

Selecting the [Use Ex-T Spline.] check box allows you to use the Ex-T control function.
After configuring the settings, tapping [OK] will change the settings.

Work Coord. Parameter:

Calculate maximum speed

Calculate the maximum operating speed that can be specified for spline interpolation command/Ex-T spline interpolation

command.

Tap [Tools] in the path point editing menu, then [Calculate Maximum Speed]. The maximum operating speed will be calculated
and displayed.

If the calculation fails, an error message will appear.

Position jump

The robot can be moved to the path point selected in the path point list.
For information on how to use the position jump function, refer to the following page:

[~ Page 72 Position jump
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11.5 saving spline files

Tapping [Save] on the spline file editing screen will save the spline file.
If a spline file is newly created, the spline file save screen will appear.

I_ Save ‘ ::> Save Spline File
Spline File List: Refrash

Spline #: 0 -

11.6 Spline manager

Spline files can be copied or compared, and spline numbers can be changed.

Copying spline files

Select a spline file you want to copy on the spline file list screen, tap [Spline Manager], then [Copy].
Select a new spline number, then tap [OK]. The spline file will be copied.
If there is a spline file with the selected spline number, a confirmation dialog will appear.

Gonfirm File Copy
Are you sure you want to copy the following spline files?
no Ry #0
I
w__ATIa S ::>
Fenumber
( Cancel ) ( Ok )
96 11 CREATING SPLINE FILES
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Comparing spline files

You can check whether there is any difference in the contents of spline files.
Select a spline file you want to compare on the spline file list screen, tap [Spline Manager], then [Compare]. The comparison

results will appear.

Changing spline numbers

On the spline file list screen, select a spline file that has the spline number you want to change, tap [Spline Manager], then
[Renumber].

After selecting a spline number, tap [OK]. The spline number will be changed.

If there is a spline file with the selected spline number, a confirmation dialog will appear.

=pline - Renumber
hdanazer

Flease select the new spline #, and tap OF.
Copy

Compare |:>

Mew Spline #: o hd

(Before: )

Renumber
e

11.7 Deleting spline files
A\ CAUTION

* The spline file being edited cannot be deleted.
Attempting to delete the spline file being edited will display an error. To delete a spline file, complete the edit before doing so.
« Note that spline files cannot be recovered once deleted.

Select a spline file you want to delete on the spline file list screen, then tap [Delete].
Tapping [Yes] in the confirmation dialog will delete the spline file.

Confirmation of delete file.

Once deleted, file cannct he recovered.
Are vou sure you want to delete the following files?

11 CREATING SPLINE FILES
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12 SeETTING PARAMETERS

/N CAUTION

« If a password is registered in parameters by the security function of the controller, the parameters cannot be rewritten.

To rewrite a parameter, delete the password of the security function. For information on how to delete the password, refer to the following page:
=~ Page 244 Deleting the password
It is possible to read the parameters even if the security function is enabled.

In the parameter settings, you can refer to and rewrite parameter information set on the controller.

There are two methods for setting parameters: specifying a parameter name and setting the parameter, or configuring the

settings on a per-function basis.

12.1 Parameter menu screen

Tapping [Parameter] in the menu will display the parameter menu screen.

The parameter menu screen is composed as follows:

: Sets the operating range of the rokot.

1 Hand

: This sets the type of the hand (single
1 solenoid/double solenoid, etc.) .

 Multi~Hand Tool

1 Set multi-hand tool selections and the offset value.  Set multi - function electric hand selection and

1+ Electric Hand Point

'
1 Teach multi = function electric hand
'

1 Weight and Size

1 5et the conditions of the hand and the conditions of Set the robot's standard tool coordinates, standard

: the work that the robot grips.
' User—defined Area

'
1 Set the region with two points in XYZ coordinate
: set the behavior for when this region.

! Home Position

: Sets the position of the escape point

'
E Collision Detection

! Set infarmation related fo the mbot's collision
| detection functions.

'
 Movement

'
1 Set infarmation about optimal acceleration /
: deceleration and compliance errors.

! Force Sensor

: Set the Assign sensor, Sensor coordinates, Filter
1 time constant, Restriction, and Tolerance level

| Force Control Characteristics

'
1 Set the Force gain, Force omd, and Force detection. Set the Configuration and FTP setting.
'

'
1 Collision Avoidance Function

: Set infarmation related to the Collision avoidance
function

Sets the speeds for jpint jpgging and arthogonal
beging.
Multi—Hand Base

Set multi-hand bese model name and standard
coondinate values for each hand

Electric Hand

these mrameter.
Electric Hand Table

Set multi = function electric handtable specified
ke havior.

Tool

BASE coordinates and tool number.
Free Plane Limit

and Set the overrun limit for using the robot on a free
plane

Robot Additional Axis

Set information related to additinn axes of robats

-—4)

Warm—up Operation

Set information related to the robot's warm—up
funetion

Work Coordinate

Defines the coordinstes used for the work jog A
total of 8 work coordinates can be defined

Force Control Mode

Set the Force control mode parameter.

Force log

Collision Avoidance Area

Set information related to the Callision avoidance

No.

Name

Description

1)

Parameter List button

Displays the parameter list screen.
=~ Page 99 Editing from the parameter list

2)

Category selectors

Switches parameters displayed on the parameter selection screen.
=~ Page 103 Movement parameters

=~ Page 137 Program parameters

=~ Page 141 Signal parameters

=~ Page 153 Network parameters

=~ Page 167 Programmable controller cooperation parameters
5~ Page 169 Safety parameters

ly

3)

Parameter selection screen

Displays the names and explanations of the parameters in the category selected by a category selector.
Tapping a parameter name will display the parameter editing screen.

4)

Arrow button

Switches parameters displayed on the parameter selection screen.
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12.2 Editing from the parameter list

In the parameter list, you can refer to or rewrite parameter information by specifying a parameter name.

Displaying the parameter list screen

Tap [Parameter List] on the parameter menu screen.

‘=| Parameter List |:> v " -

Parameter hame

Search Name

~
~
~
£
N
o
o
7

| | A 4 H Search
|

er ] te
/ACCMODE Initial value of acceleration/deceleration mode... Robot

AIRERR1 Robot1 air pressure error INPUT,During robot... |Common
AIRERR2 Robot?2 air pressure error INPUT,During robot... |(Common
AIRERR3 Robot3 air pressure error INPUT,During robot... |Common
AIRERR4 Robot4 air pressure error INPUT,During robot... (Common
AIRERRS Robot5 air pressure error INPUT,During robot... |Common

ALIGNTYP  Align type select(0:Normal,1:Cylindrical) Robot
ALWENA Enable X-command,SERVO command and RE... [Common
ARCH1S Shape of ARCH1 Robot
ARCHIT Type of interpolation for ARCH1 Robot
ARCH2S Shape of ARCH2 Robot
ARCH2T Type of interpolation for ARCH2 Robot
ARCH3S Shape of ARCH3 Robot
ARCH3T Type of interpolation for ARCH3 Robot
ARCH4S Shape of ARCH4 Robot
ARCHAT Type of interpolation for ARCH4 Robot

AREAT10AT Type of area check 10 (not use/zone/interfer... (Common
AREA10CS Coordinate system in area 10 (world coordinat... Common
AREATOME |Robot No. for area check 10 Common
AREA10P1 Positionl for area check 10 (x,y,z,a,b,c,11,12) Common
AREAT10P2 Position2 for area check 10 (x,y,z,a,b,c.11,12) Commeon
AREAT1AT Type of area check 11 (not use/zone/interfer... (Common
AREAT11CS Coordinate system in area 11 (world coordinat... Common
AREA11ME Robot No. for area check 11 Common .

The following confirmation message may appear showing information on the parameter list.
Read the parameter list from the controller.
[=5~ Page 101 Parameter list reading

Confirm

Version of parameter list(Robot) in the robot controller is newer.

OK

Pointp

* What is the parameter list?

The parameter list is a list of parameters displayed on the parameter list screen. The list is comprised of
information such as parameter names and explanations. The parameter list can be downloaded from the
controller. The version of the parameter list may differ depending on the controller software version. It is

recommended to download the latest parameter list from the controller.
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Parameter editing

/N CAUTION

« Use upper-case letters when naming programs in alphabetic characters.

Lower-case alphabetic characters can be used in the parameter settings. However, be sure to use upper-case letters when naming programs in alphabetic
characters for the parameters of the base program (PRGUSR), slot table (SLT*), etc. All of the program names in the controller are treated as upper-case
letters. Note that program names with lower-case alphabetic characters cannot be recognized correctly.

« To apply the new values of parameters, cycle the power of the controller.
It is required to cycle the power of the controller to apply new parameter information in the controller.

Double-tap a parameter displayed in the list, or enter a parameter name and tap [Read]. The parameter editing screen will
appear.
After changing the value, tap the save icon. The parameter will be written to the controller.

er Expl ion Attribute -

AGG@%DE Initial value of acceleration/deceleration mode... Robot

Parameter Edit

fonam ) A

Parameter Name : ‘ACCMODE ‘

Explaration value)

Initial value of acceleration/deceleration made(0:Fixed value,l Optimum ‘

[t |

1 12 SETTING PARAMETERS
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Editing parameters changed from the initial values

Displaying the list of parameters changed from the initial values allows you to check which parameter has been changed.
This function is supported with the following controller software versions.

Controller name Controller software version
CR800-D/R/Q All versions

CR750-D/CRnD-700 Ver.P6 or later
CR750-Q/CRnQ-700 Ver.N6 or later

*1 If unusable, the display switching button at the top of the screen will not appear.
When the parameter list is displayed while a supported controller is connected, the display switching button appears at the top

of the screen.
Selecting "Changed" will display the list of the parameters that have been changed from the initial values.
(Some parameters may be changed from the factory depending on the specifications of the model.)

Parameter list reading

If no parameter name is displayed on the parameter list screen, the parameter list can be read.
Tapping [Read List] at the top right of the parameter list screen will display the screen to select where to read the list from.

After selecting an option, set the parameter list to be read, then tap [OK].
While data is being acquired from the controller, a dialog appears showing that communication is in progress.

Fead List Initialize

v

Select Parameter List

Read from RC Read from File

o COMMON

 ROBOT

12 SETTING PARAMETERS 1 1
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Finding parameters

A character string can be searched for in the parameter list.
Enter a character string to search for in the text box on the parameter list screen, then tap [Search].
Parameters that include the character string in parameter names or explanations will be selected.

Search MName :

v Search
N

Parameter initialization

There are two methods for initializing parameters as shown below.

* Initializing parameters one by one
Select a parameter and open the parameter editing screen. Tapping [Initialize] displayed at the upper left of the screen will

initialize the parameter.

Farameter Edit

Initialize

« Initializing the changed parameters at a time

Select [Changed] (located at the top of the parameter list screen) and tap [Initialize]. Select parameters to be initialized, then
tap [OK]. The selected parameters will be initialized.

Select Initialize Parameters

|Parameter |Explanation |Attribute
| MEINSZ Pulse data for install Robot #1
[] TBOP Program start operation by TB. (0:Disa... Common

{ Initialize ! E

~

<

[ (select Al ( Cancel ) C oK )
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12.3 Movement parameters

Operating range

The operating range of the robot can be set.

Tap [Motion Limit] in the [Movement] category on the parameter menu screen.
After changing the value, tapping [l ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

d | @

Joint Limit (MEJAR) User Defined Origin

(USERORG)
- Immdegd 4 [mimdeg]
a -240.00 240.00 A 0.00
£ -115.00 125.00 N 0.00
S 0.00 156.00 Ny 90.00
A -200.00 200.00 A 0.00
5 -120.00 120.00 5 0.00
S -360.00 360.00 oy 0.00
-10000.00| 10000.00 g 0.00
-10000.00| 10000.00 B 0.00
XYZ Limit (MEPAR)
- [rmm] +
-10000.00| 10000.00
-10000.00| 10000.00
-10000.00| 10000.00
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Jog

The speeds for robot's joint jog and XYZ jog can be set.

Tap [Jog] in the [Movement] category on the parameter menu screen.

After changing the value, tapping [I=l ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

d | @

XYZ JOG Speed (JOGPSP) Joint JOG Speed (JOGJSP)
H-Inching : 1.00| eg H-Inching : 0.10] Ll
L-Inching : 0.50| [zeg L-Tnching : 0.01 | Lmm]
Override 50.00| ] Override 30.00| ]
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Hand

The parameters for the hand attached to the robot can be set.

Hand

The parameters can set the type (single solenoid/double solenoid, etc.) of the hand attached to the robot, and whether a
workpiece is grasped or not when HOPEN* (hand open) or HCLOSE* (hand closed) is executed.

Tap [Hand] in the [Movement] category on the parameter menu screen.

After changing the value, tapping [ =] will write the parameter to the controller.

Tapping [@] will show an explanation of the parameter.

Hancli - E

Hand Type (HANDTYPE)

Mone

Single Sigral#: 900
© Double
I0-Macrm Open Close

Workpiece Grasp Definition (HNDHOLD)

At Hand Opene Wiorkpie ce Mon—grasp hd

At Hand Close: Workpiece Grasp >

BHand macro functions
Specify any of the names of macros UMACA to UMACZ in the HANDTYPE parameter, then set any of the applicable

subroutines L_UMACA to L_UMACZ in the user base program (PRGUSR parameter). The hand macro can be executed
when the hand is opened or closed with the T/B.
1. Parameter settings 2. Macro program registration (user base program)

Handi - E

~

1 *L_UMACA ‘ Open Hand 1 Opening hand 1
Sl H'ANDTYPE = 2 M_Out(900)=1 > | will execute subroutine
o UMACA/UMACSB,, ,,,,, 3 M_Out(901)=0 L UMACA.
4 Return y
5*L_UMACB ° Close Hand 1)
® Doutie 6 M_Out(900)=0 Closing hand 1
P RLEnti EEEEE e et N 7 M_Out(901)=1 ~ | will execute subroutine
10-Maoo Open Clses 8 Return L_UMACB.

Workpiece Grasp Definition (HNDHOLD)

At Hard Oz Signal output (e.g. M_Out(900)=1), variable substitution

(e.g. M_Data=1), and timer (e.g. Dly 0.5) can be described
in the subroutines.

At Hand Closs Workpece Grasp -
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Multi-hand base

A multi-hand base model name and standard coordinate values for each hand can be set.

If the connected robot and controller support the multi-hand function, items related to multi-hand will be displayed on the
parameter menu screen.

This function is supported with the following controller software versions.

Controller name Controller software version
CR800-D/CR800-R/CR800-Q All versions

CR750-D/CRnD-700 Ver.S2a or later
CR750-Q/CRnQ-700 Ver.R2a or later

Tap [Multi-Hand Base] in the [Movement] category on the parameter menu screen.
After changing the value, tapping [ =] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

d | @

Hard Baset ~ [MHTA-4NBY-* (MHEB1 TPE)

Standard Coordinates

Hardt Hanc2 Handd3 Hanci
(MHE1HG1) (MHE? Ho2) (MHE? Ho3) (MHE HC4)
[mm, deg] [mm, deg] [, deg] [mm, degl
" 0.00| * 5141 x 0.00| x -51.41
ki 5141 ~ 0.00| -5141)| 0.00
Z 107.41| z 107.41| = 107.41| = 107.41
A 0.00| ~ 0.00| =~ 0.00 & 0.00
B 30.00| & 30.00| s 30.00| © 30.00
c 90.00| o 0.00| c -90.00| ¢ 180.00

Set this position (vector)

Center of the as the standard coordinates.
mechanical interface

Center of hand 2

Center of hand 3 attachment
attachment Center of hand 1
attachment

Center of hand 4
attachment

Standard coordinates settings
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Multi-hand tool

A multi-hand base can be selected, and the offset values of each hand can be set with respect to the selected hand base. The
multi-hand tool can be connected to the robot with remote I/O or parallel 1/0.

If the connected robot and controller support the multi-hand function, items related to multi-hand will be displayed on the

parameter menu screen.
This function is supported with the following controller software versions.

Controller name Controller software version
CR800-D/CR800-R/CR800-Q All versions

CR750-D/CRnD-700 Ver.S2a or later
CR750-Q/CRnQ-700 Ver.R2a or later

Tap [Multi-Hand Tool] in the [Movement] category on the parameter menu screen.
After changing the value, tapping [ =] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

E @ Set this position (vector)

as the offset data.

Select Hand Base  (MH1 BMNO)

Center of
Center of attachment
hand 3
attachment Center of
hand 1
Offset Data [mm]/Tool Coordinate Data [mm, deg] attachment
Hardl Hargz Hanca Hand4 Hand 3
(MH1 OF=1 ) (MHI DFS2) {MHI OFS3) (MHI OFE4) Center of ,
: ! b hand 4
B ¥ e *:
0.00 0.00 0.00 0.00 atacpmers | O 5.
an
v 0.00 ~ 0.00] v 0.00| 0.00
2| o000/ z| 000z 000z 000

[MEXTL2] IMEXTL3]

il surface

Hand base

Offset data settings

When a multi-hand tool is connected to the robot using remote 1/0, the behavior when the output signal is reset can be set
using parameters ORST700, ORST732, and ORST764. These parameters can be set on the output signal reset pattern
parameter screen.

When a multi-hand tool is connected using remote I/O, the information is displayed on Board.

12 SETTING PARAMETERS 1
12.3 Movement parameters 07



Electric hand

A multi-function electric hand model can be selected, and the parameters can be set.
This function is supported with the following controller software versions.

Controller name

Controller software version

CR800-D/CR800-R/CR800-Q

All versions

CR750-D/CRnD-700

Ver.S2a or later

CR750-Q/CRnQ-700

Ver.R2a or later

Tap [Electric Hand] in the [Movement] category on the parameter menu screen.
After changing the value, tapping [l=l ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

Electric Handt v

Initialize Parameter

Type . L
Parameter
Initial hove ment
Soft Limit(+) Acceleration
(EMnLMTP) Oftmm]  (Einaco) 100|
Soft Limit(=] Maxirurm Speed
{EHRLMT M) O Imml  (EHrvmax) 100|
Stroke Gripping Speed
{EHNSTRK) Of 1 ESNED) 100 [
Pos Comp Dist O Const—spd Mow O
{EHnPSCD) [rm] Zone (EHNZNGY) Lrnm]
Lirnit Wicth
[EHALMT ) O tmm]
Origin
Org Pos Direction (EHNORGD)
OPEN CLOSE
Org Pos Ret System (FHnORGS)
Stroke Width Stroke Width + 7 Phase Detection
Org Pos Shift O Tl (Sgﬁﬁdo'tqaa\%rg Pos 20 el

(EHnORGSF)

Tapping [Initialize] will initialize the settings to the parameters of the selected electric hand model.
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Electric hand point

Teach the multi-function electric hand.

This function is supported with the following controller software versions.

Controller name Controller software version
CR800-D/CR800-R/CR800-Q All versions

CR750-D/CRnD-700 Ver.S2a or later
CR750-Q/CRnQ-700 Ver.R2a or later

Tap [Electric Hand Point] in the [Movement] category on the parameter menu screen.
After changing the value, tapping [l=l ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

Set E @

Electric Hand - [ Get Current Position )

-

# Position Comment
1 0.00
2 0.00
3 000
4 0.00
5 0.00
6 0.00
7 0.00
8 0.00
9 0.00
10 0.00
11 0.00
12 0.00
13 0.00
14 0.00
15 0.00
16 0.00
17 0.00
18 0.00
19 0.00

w

Tapping [Get Current Position] will set the current position of the electric hand in the selected point number.
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After selecting a point, tap [Set]. The "Electric Hand Point Parameter Setting" screen will appear.

After entering a position value and comment, tap [OK]. The list of electric hand points will be updated.

Comments can be set with the following controllers.

Controller name

Controller software version

CR800-D/CR800-R/CR800-Q

All versions

CR750-D/CRnD-700

Ver.S3e or later

CR750-Q/CRnQ-700

Ver.R3e or later

Electric Hand Point Parameter Setting

Position (EH1 POS1)
0.00
Comment (EH1 PG )

Get Gurrent Position
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Electric hand table

Set parameters related to the specification of multi-function electric hand tables.

This function is supported with the following controller software versions.

Controller name

Controller software version

CR800-D/CR800-R/CR800-Q

All versions

CR750-D/CRnD-700

Ver.S3e or later

CR750-Q/CRnQ-700

Ver.R3e or later

Tap [Electric Hand Table] in the [Movement] category on the parameter menu screen.
After changing the value, tapping [l=l ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

Set E @

C Electric Hand Point )

Electric Hancdl -

# ode ants _Relive Amount Speed e Zone O
I -0 0.00 0 0 0.00
P -0 0.00 0 0 0.00
C S -0 0.00 0 0 0.00
Y R -0 0.00 0 0 0.00
R —— -0 0.00 0 0 0.00
[ — -0 0.00 0 0 0.00
7 A— -0 0.00 0 0 0.00
 J— -0 0.00 0 0 0.00
- J— -0 0.00 0 0 0.00
([ JE— -0 0.00 0 0 0.00
L J— -0 0.00 0 0 0.00
[P —— -0 0.00 0 0 0.00
L J— -0 0.00 0 0 0.00
(S -0 0.00 0 0 0.00
(|- J— -0 0.00 0 0 0.00
([ — -0 0.00 0 0 0.00
L — -0 0.00 0 0 0.00
(- J— -0 0.00 0 0 0.00
;IC) -------- -0 0.00 0 0 0.00 -

Tapping [Electric Hand Point] will display the target electric hand point screen. For information on the electric hand point
screen, refer to the following section:
(=5~ Electric hand point
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After selecting a table, tap [Set]. The electric hand table setting screen will appear.
After entering table data, tap [OK]. The list of electric hand tables will be updated.

Electric Hand Table Parameter Setting

Tahle (EHITEL!)
Speed 0 Relative Amount 0.00 | tmm]
Farce 0 [E3] Zone OMN 0_00 [mrm]
OFF 0.00 | tmm]
Comment (EHITCMI)

|
(o) (o)
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Weight and size

You can set the conditions for the hand attached to the robot and the conditions for the workpiece grasped by the robot.
Tap [Weight and Size] in the [Movement] category on the parameter menu screen.

After changing the value, tapping [l=l ] will write the parameter to the controller.

Tapping [@] will show an explanation of the parameter.

r: @

Work (WRKDAT)

WREDATO  WRKDAT1T  WRKDATZ  WRKDATI WRKDATS

Weight [Kgl :

- o
ize ’:
[rmm] Y
z:

Center of | w -
Gravity :
Position A
[rmm] 7

Hand (HNDDAT)

HNDDATO  HNDDATY  HMDDATZ  HMDDATI  HNDDAT4

v [kl
- ’Z
ize

[mm] v

Z:

Center of | w -
Gravity -

Position i
[rmm] 7
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Tool

Robot's standard base coordinates, standard tool coordinates, and tool number can be set.
If the connected robot supports multi-hand, tool data "tool 5" and later can be set.
The multi-hand function is supported with the following controller software versions.

Controller name Controller software version
CR800-D/CR800-R/CR800-Q All versions

CR750-D/CRnD-700 Ver.S2a or later
CR750-Q/CRnQ-700 Ver.R2a or later

Tap [Tool] in the [Movement] category on the parameter menu screen.
After changing the value, tapping [l ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

d | @

STD Base Coordinate STD Tool Coordinate Tool # (MEXTLNO)

(MEXBS) (MEXTL)
[rmm, degl [mm, degl

L 1

Qom oF N =

Tool Coordinate Data Tool -4 -

MWEXT L MWEXT L2 MWEXT L3 MEXTL4
[mm, degl [rmm, degl

T
O
Qoom o oM =
S D> N XX

The tool coordinate system (MEXTL) can be entered only when the tool number is "0". Additionally, changing the tool number
to "0" will set all the values of the tool coordinate system to "0". However, if the displayed tool number is "0", changing the
number to a value other than "0" and returning it to "0" again will display the values of the tool coordinate system before the
change.
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User-defined area

Specifying an area (cuboid) defined with two points in the robot XYZ coordinates allows you to set the behavior for when the
robot enters the area.
Tap [User-defined Area] in the [Movement] category on the parameter menu screen.

After changing the value, tapping [l=l ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

d | @

User-defined Areal “
Type (AREA1AT) Position (AREA1P1 / AREA1P2)
& Mot teach posture Mot teach L1112
X 0.00] x. 0.00
Signalt (USRAREA) e 0.00| v 0.00
Start: & z 0.00| z: 0.00
Endl B - A —-360.00| a. 360.00
B: -360.00| & 360.00
Coordinate System(AREA1GS) B: ~360.00 ¢ 360.00
i 0.00| u 0.00
Warld Lz 0.00| Lz 0.00

In the default settings, the [Not teach posture] and [Not teach L1L2] check boxes are selected. In this state, tapping [Teach]
each for AREA*P1 and AREA*P2 will set the following values in the robot postures (A, B, C), and additional axes (L1, L2).

AREA*P1 AREA*P2
Robot postures (A, B, C) -360 360
Additional axes (L1, L2) -100000 100000

To check the robot posture and additional axes, deselect the [Not teach posture] and [Not teach L1L2] check boxes.
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Free plane limit

The overrun limit that the robot uses on a free plane can be set.

Tap [Free Plane Limit] in the [Movement] category on the parameter menu screen.
After changing the value, tapping [I=l ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

d | @

Free Plane Limit1 N
Attribute (SFCIAT) Coordinate System(SFCICS)
® orr @® worid
OM{Insice ) Base
ON{ Outside )
Position (SFC1P1) Position (SFC1P2) Position (SFC1P3)
[mrm] [mrm] [ram]
e 0.00 o 0.00 i 0.00
Y 0.00 L& 0.00 Ve 0.00
Z: 0.00 < 0.00 E: 0.00
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Home position

The robot's home position can be set.

Tap [Home Position] in the [Movement] category on the parameter menu screen.

After changing the value, tapping [I=l ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

d | @

Home Position (JSAFE)

[mmdeg)
g 0.00
&2 0.00
o 90.00
A 0.00
5 -90.00
5 0.00
o 0.00
3 0.00
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Additional axes

Information related to the additional axes of robots can be set.

Tap [Robot Additional Axis] in the [Movement] category on the parameter menu screen.
After changing the value, tapping [I=l ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

@ad frorm Fi@ CLDad F’rofile) C‘Sa\ae to File) E @

When the multi mechanism is used, the number of the multi mechanism is set to AXLMUR

AX AXMENO AXINO AXUNT AXSPOL AXACC

1 0:Not used - O:deg - 0:CCW - 0.2000
2 ONotused -OINGEUSEANN0:deg - O0:CCW - 0.2000
3 O:Notused -[@NSEUSEAN o: -0:CCW -~ 0.2000
4  ONotused -[OINGOUSEEMO:deg - O0:CCW - 0.2000
5 O:Notused - OiNSEUSEANN O: -0:CCW - 0.2000
6 ONotused -OINOOUSENNO:deg - 0:CCW - 0.2000
7 O:Notused - [DINCEUSSANN O: -0:CCW - 0.2000
8  ONotused -[OINGOUSEAMNO:deg - O0:CCW - 0.2000
MNumber of Multi Mechanisms Usedl AXUNUM) o] A Set.

An additional axis can be set by loading the profile of an electric actuator (SMC Corporation, THK CO., LTD., etc.). Download
the profile from their websites.

The [Load Profile] button allows you to load a profile to the selected axis.

The [Load from File] button allows you to display additional axis data saved in the file.

The [Save to File] button allows you to save the displayed additional axis parameters in the file.
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Tapping [Set...] button will display the screen to set each information on the selected additional axis.

Robot Additional Axis Parameter Setting

Setting Axis #1 (AX1)

Robot #{ AXMENQ)

Motor/Encoder

Total Speed Ratin Numeratorl AXGRT M)
Total Speed Ratio Denaminator{ AXGRTD)
Unit Syster{ AXUNT)

User Defined Originl USERORG)

Joint Limit{ MEJAR) ‘ 0-00‘ - ‘ 0.00‘ [eg]

Rotation Direction{ A¥SPOL)

GCW: Gounterclockwise
OCow CW: Glockwise

Encoder Resolution{ AXENCR)

[hulse/rev]
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Collision detection

Information related to the robot's collision detection functions can be set.

Tap [Collision Detection] in the [Movement] category on the parameter menu screen.
After changing the value, tapping [I=l ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

d | @

Collision Detection(COL)

The Impact Detection Function Diuring Jog Cperation

Can Cannot ke Used © Enable

Initial State st Automatic Operation Disable

Detection Level(COLLVL) Detection Level During Jog Operation
(COLLVLIG)
[%] (]
di: 100 A 100
Nz 100 £ 100
B: 100 B 100
Ve 100 4 100
& 100 5 100
5 100 5 100
07 100 g7 100
B 100 - 100

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 the following page:

[~ Page 252 Oscillograph
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Warm-up operation

Information related to the robot's warm-up operation function can be set.

Tap [Warm-up Operation] in the [Movement] category on the parameter menu screen.
After changing the value, tapping [I=l ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

H | @

Warm-up Operation Mode(WUPENA) Warm-up Operation Mode Target
Axis(WUPAXIS)

Irnvalid D ol I:l o2 I:l B I:l M
I:I B I:I A I:I J7 El N

Warm-up Operation Mode Control Warm-up Operation Override
Time (WUPTIME) (WUPOVRD)
[rnin] [x]
“alid Time 1.00 Initial Walue: 70
Resume Tine: | 60.00 Garatant Te: 50
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Movement

Information related to the optimum acceleration/deceleration for robot operation and compliance errors can be set.
Tap [Movement] in the [Movement] category on the parameter menu screen.

After changing the value, tapping [I=l ] will write the parameter to the controller.

Tapping [@] will show an explanation of the parameter.

d | @

Optimum Acceleration (JADL) Functional Setting of Compliance Error
/Deceleration Adjustment Rate (CMPERR)
[%] Ena hlE
J 70.00
S22 70.00 Maximum Acceleration/
Deceleration Setting(ACCMODE)

A 70.00

#| 7000

&5 70.00

NS 70.00 The Gravity Direction(MEGDIR)

7 70.00 [mm/second2]

& 70.00 Installatinn Posture: 0.00

Gravitational Acceleration
in the X Axis Direction: 000

Gravitational Acceleration
in the % Axis Direction: 000

Gravitational Acceleration
in the Z Axis Direction: OOO
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Workpiece coordinates

Workpiece coordinate parameters define the coordinate system for work jog. Up to eight workpiece coordinates can be
defined.
This function is supported with the following controller software versions.

Controller name Controller software version
CR800-D/CR800-R/CR800-Q All versions

CR750-D/CRnD-700 Ver.P8 or later
CR750-Q/CRnQ-700 Ver.N8 or later

Tap [Work Coordinate] in the [Movement] category on the parameter menu screen.
After changing the value, tapping [l ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

d | @

Wio rkd -
Origin WO +X WX +¥Y WY
(W W) (A1 i) (A1 W)
[riee] [mm] [rire]
X 0.00 X 0.00 X 0.00
W 0.00 LE 0.00 i ¢ 0.00
Z: 0.00 Z: 0.00 z: 0.00

Teach Teach Teach

[deg]

WORK Coordinate Data

(i1 CORDY)

Workpiece coordinates are defined by "Origin WO", "+X WX" and "+Y WY".
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Force sense control

Set parameters related to force sense control.

For information on the parameters, refer to the following manuals:

[T1CR800 series controller Instruction Manual Force Sense Function (BFP-A3510)
[TICR750/CR751 series controller Instruction Manual Force Sense Function (BFP-A8947)

Force sensor

Set a robot for force sensor assignment, coordinate system, filter time constant, restriction, and tolerance level which are used
by the force control function.

Tap [Force Sensor] in the [Movement] category on the parameter menu screen.

After changing the value, tapping [ =] will write the parameter to the controller.

Tapping [@] will show an explanation of the parameter.

d | @

Initial settings

Sensor type 1F=FS001 w200 -

Assign Sensor Sensor Coordinates Restriction

(AR;(DI\E:'IEE?\J%) (}E:A;EN%) (%Egﬁrsg)SyStems hiax. Offset (FSCORM:)
0 0 Left eoction | 10.00 g
2 0 0 angle :| 10.00| gag
g 0 0
4 0 0 Place / Angle (FEXTL) Tolerance Level (FELMTMX)
0 0| « 0.00| trml  Fx 0.00| 0
& 0 0 v 0.00|mml  Fu 0.00| ]
7 0 0 - 0.00|mml  F= 0.00 | M)
"0 0 & 0.00|fedd 0.00 |
ooy o™ 8| 180.00|mea 0.00| bl
S | 1.70|mel ¢ 0.00|tesd 1o 0.00 | il

Initialize the force sensor with the [Setting] button. Thereby, the following values will be set.

Sensor type Robot # Axis # Left/Right Place/Angle Filter time Max. offset Tolerance level
constant
1F-FS001-W200 The first The first Left-Handed X 0.00 1.70 Position  200.00 Fx  200.00
elementis 1, | elementis 9, Y 000 Angle 15000 |Fy  200.00
and and
the others are | the others are z 32.00 Fz  200.00
0. 0. A 0.00 Mx  4.00
B  180.00 My 4.00
C 0.00 Mz  4.00
1F-FS001-W1000 X 0.00 Fx  1000.00
Y 0.00 Fy  1000.00
Z  34.00 Fz  1000.00
A 0.00 Mx  30.00
B 180.00 My  30.00
C 0.00 Mz  30.00
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Control mode

Set a coordinate system, control modes of axes, stiffness coefficients, and dumping coefficients which are used by the control

mode of the force control function.

Tap [Force Control Mode] in the [Movement] category on the parameter menu screen.
After changing the value, tapping [l ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

d | @

Coordinate System(FSCODO1)

Control Modei - ¥¥Z Coordinate System]

Control Mode of Stiffness Dumping

Axes(FSFMDOT) Coefficients(FSSTFO1) Coefficients(FSDMPO1)
X Fositian | % 010|mmml ¢ 0.00 [(ntmmss)]
v Position | v 0.10 |smm] v 0.00 |/ mmss)]
7 Pasition - Z 0.10 |v/mm] z|  0.00 |0+ (mmss)
A Pasition v| A 0.10 |Nmfdedd A 0.00 |MmAtdeg’sT]
E: Fositioh - B 0.10 |[Mmsdeg] B 0.00 |MNmAdeg sl
o Position | C 0.10 |msdedd  C| Q.00 |NmAldeg/s1
L Position = Y1 0.00 1 0.00
Le: Fosition - = 0.00 Lz 0.00
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Control characteristics

Set force sense control gains, force command values, and force detection setting values which are used by the control

characteristics of the force control function.

Tap [Force Control Characteristics] in the [Movement] category on the parameter menu screen.

After changing the value, tapping [ =] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

The controllers which can set mode switch judgment values and speed command values are as follows.

Controller name

Controller software version

CR800-D/CR800-R/CR800-Q

All versions

CR750-D/CRnD-700

Ver.S3g or later

CR750-Q/CRnQ-700

Ver.R3g or later

Control Charl =

Force Gain(FSFGMNOT)

#

[t 0" =3" s ]

[1 073" mm.M]
[10°=3"mm,M]
[1 073 de g/l Nm)]
[ 0"-3"ce g/t Mm)]
[10°=3"de g/ TMm]]

Qm e oMo
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Mode Switch
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=
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[
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Logging function

Configure the logging function settings and FTP communication settings which are used by the force control function.
Tap [Force Log] in the [Movement] category on the parameter menu screen.

After changing the value, tapping [ =l ] will write the parameter to the controller.

Tapping [@] will show an explanation of the parameter.

(o |

Configration(FSLOGFN)

Log Trvalic b

Kind of Sensor Data Transformed Data v

FTP Mot Used b
FTP setting

User MamalFT FID) ftpuser

Password(FTPPASS) ftppassword
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Collision avoidance

Set parameters related to collision avoidance.

For information on the parameters, refer to the following manuals:

L[T1CR800 Series Controller INSTRUCTION MANUAL Detailed explanations of functions and operations (BFP-A3478)
[TICR750/CR751/CR760 Series Controller INSTRUCTION MANUAL Detailed explanations of functions and operations
(BFP-A8869)

Collision avoidance function

The parameters of the robot's collision avoidance function can be set.
This function is supported with the following controller software versions.

Controller name

Controller software version

Robot model type

CR800-D"'/CR800-R/CR800-Q All versions RV-FR, RH-FR
CR750-D/CRnD-700"" Ver.S6b or later RV-F, RH-F
CR750-Q/CRnQ-700 Ver.R3a or later RV-F, RH-F

*1  The following operations are not possible.
Tapping [Multiple CPU Parameter Screen]
Setting the common coordinates for collision avoidance
Tapping [Apply from Robot Arrange of 3D Monitor]
Tapping [Reflect to Robot Arrange of 3D Monitor]
Tap [Collision Avoidance Function] in the [Movement] category on the parameter menu screen.

After changing the value, tapping [ =] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

2 L
B ! )
v

Collision Avoidance Function{CAW(1),JQMEM)

Cannat be used

hultiple CPL Parameter Screen

Enahle Dizable Enable Disable MNOERR Maode
0.00 0.00 0.00
0.00 0.00 0.00

Apply from Rokot Arrange of 30 Monitor

Reflect to Robot Arrange of 30 Monitor

Tapping [Multiple CPU Parameter Screen] will display the multiple CPU parameter setting screen.

(The size of the user free area can be changed on the multiple CPU parameter setting screen.)

Tapping [Apply from Robot Arrange of 3D Monitor] will set the coordinates of the robot in the 3D monitor in [Common
Coordinates for Collision Avoidance].

Tapping [Reflect to Robot Arrange of 3D Monitor] will reflect the values entered in [Common Coordinates for Collision
Avoidance] to the coordinates of the robot in the 3D monitor.
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Collision avoidance area

The parameters of the robot's collision avoidance area can be set.

This function is supported with the following controller software versions.

Controller name Controller software version Robot model type Supported model

CR800-D All versions RV-FR, RH-FR Free plane limit

CR800-R/CR800-Q All versions RV-FR, RH-FR Robot/hand/workpiece/free plane limit
CR750-D/CRnD-700 Ver.S6b or later RV-F, RH-F Free plane limit

CR750-Q/CRnQ-700 Ver.R3a or later ! RV-F, RH-F Robot/hand/workpiece
CR750-Q/CRnQ-700 Ver.R6b or later RV-F, RH-F Robot/hand/workpiece/free plane limit

*1  The cylinder model is supported by Ver.R3m or later.
Tap [Collision Avoidance Area] in the [Movement] category on the parameter menu screen.

After changing the value, tapping [l ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

Hand

Hand Fils - M—

I:l Dlsblay *'\ Elmwae_)/‘ lﬂ ,e:,

Set

‘ Robot >

1 1:Enable - BASE - Sphere - -100.00 0.00
2  1:Enable ~ BASE ~ Cylinder -~ 0.00 -20.00
3  1:Enable =12 * Cylinder -~ -20.00 0.00
4 1:Enable 14 - Cylinder -~ 0.00 0.00
5 1:Enable =15 ~ Sphere -~ 0.00 0.00
6 0O:Disable - BASE Sphere 0.00 0.00
7 0O:Disable - BASE Sphere 0.00 0.00
8 0:Disable ~ BASE Sphere 0.00 0.00

Robot Operation

A | 5 |
- | S |
B [ ] 57
M ' ]
o N
|, Current Pas g
o N =

% B
| Set Base of This Robot Model |

. y

- —

You can change the model type (robot/hand/workpiece/free plane limit) for the collision avoidance area to be edited with the
combo box.

The selected collision avoidance area is colored blue on the 3D model. The following shows how to change the viewpoint of
the 3D model.

Viewpoint Mouse operations on the graphic

Rotation Moving the fingers left or right while touching the screen: Rotation around the Z axis
Moving the fingers up or down while touching the screen: Rotation around the X axis

Move Moving two fingers while touching the screen

Zoom Moving two fingers close to each other or away from each other while touching the screen

Tap the [Browse] button and select a hand file, then select the [Display] check box.
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The selected hand will be displayed as the 3D model.Select one collision avoidance area from the list and tap the [Set] button,
or double-tap the list. The dialog for the collision avoidance area settings will appear.

Collision Area Parameter Setting

CAV. Check(CAVSCAI1(1)) Position(CAVPSA1)

+ Enable ® E] -100 [rmm]
Model(CAVKDAT) v E] 0 L]
Attach Part z E] 110 [rm)

BASE ~ A 0 [oeg]

Type =3 0 [deg]

Clinder c 0 [deg]

Always Enable While Jog(CAVSCAI1(2)) Size(CAVSZA1)

[] Enatie Radiius: E] [mm]

Length 0 [ram]

While g, when temporary release
operation is done, the collision
awoidance check doesn't disable.

1 30 12 SETTING PARAMETERS
12.3 Movement parameters



Operating the [Robot Operation] slider will move the axis of the 3D robot model.

The [Current Pos] button allows you to make the posture of the 3D robot model the same as that of the robot being connected.
The [Set Base of This Robot Model] button allows you to set the base coordinate values of the robot. To display the position of
the free plane limit when [World] is selected in the coordinate system, set the actual base coordinate values.

Set Baze of Tﬂis Folot hode!

Base Coordinate Setting

Get Current Base
Ko OOO [mrm]
Standard Base -
Y 0.00 | [mm]
zZ: 0.00 | [mm] Get
A 0.00 [deg]
B: 0.00 [deg]
G 0.00 ez
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Safety

This screen is used to set parameters related to the robot safety option of the CR750/CR700 series controllers. For
information on the robot safety option, refer to the following manual:

L[TICR750/CR751 series controller Robot Safety Option Instruction Manual (BFP-A3372)

This function is supported with the following controller software versions.

Controller name Controller software version
CR750-D/CRnD-700 Ver.S6 or later!
CR750-Q/CRnQ-700 Ver.R6 or later™!

*1  The robot safety option is required.
The method for setting safety parameters of the CR800 series controller differs. For details, refer to the following page:

(=5~ Page 169 Safety parameters

Enabled/disabled

You can set whether to enable or disable the safety monitoring function of the robot safety option, configure the DSI signal
settings, and change the password.

Tap [Safety] in the [Movement] category on the parameter menu screen.

After changing the value, tapping [kl ] will write the parameter to the controller.

Tapping [@] will show an explanation of the parameter.

Date of Modification 201 5/06/ 0 000000

(|

M Position Mo, [Plane )| Position Mon. (Position)| Speed Man. | Torgue Width Mon]

ChangePassword

Spd. Monitoring Pos. Monitoring Torque Width Monitoring
(SLSENA) (SLPENA) (STRENA)
Enable Enahle Enakle
@ Disatle ® Disatle ® Disabie
DSI Signal # (DSIND) CRC of Parameter File Qutput #
(SFPFCSIG)
DsN D512 Start End
_l _l _]
=1 Trivaild =1 Trnaildd

The [CRC of Parameter File Output #] settings are displayed in the CR750/CR700 controller software Ver.R6b/S6b or later.
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Position monitoring (plane settings)

Planes for the SLP function can be set. The SLP function monitors that the monitoring area of the robot does not exceed the

defined position monitoring plane.

After changing the value, tapping [ =l ] will write the parameter to the controller.

Tapping [@] will show an explanation of the parameter.

Date of hodification

201 5/06 /01 —00:00.00

(|

Enshle/Disable =l iz Em= Fosition Mon. (Position)| Speed Mon. | Torgue Width Mon]

Attribute
(SLP1AT)

@® oFf

On (Irsice )

O [ Outside )

Monitoring Mode
(SLP1MOD)

[] Modet
I:I Mode2lA)

I:I Mode2i B
[] Modea
[] moden

Plane Definition
(SLP1PLN) [mm]

Cirigin +X axis +Y axis

" \ 0.00 H 0.00 H 0.00‘
v ‘ 0.00 H 0.00 H 0.00\
2 ‘ 0.00 H 0.00 H 0.00\

( Teach ) ( Teach ) ( Teach )

Operation

o v A v

N7 ] |
5 v v

( Current Pos. )

Display Planes

L L O
O O O
O O

Selecting any of the options under "Display Planes" will display a position monitoring plane in the graphics display section.
Thereby, the relationship between the plane and the robot can be checked. The graphics display section is not linked with the

3D monitor.

The [Current Pos.] button allows you to make the posture of the robot in the graphics display section the same as that of the

robot being connected.
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Position monitoring (position settings)

Monitoring positions for the SLP function can be set. The SLP function monitors that the monitoring area of the robot does not
exceed the defined position monitoring plane.

After changing the value, tapping [ =l ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

Date of Modification 201 B/06 /01 —00:00:00

[Enable/Disable Position Maon. [Plane ) RN MEEEEERN S peed Man, | Torgue Width Mon]

Radius of Robot Monitoring Pos (SLPRDUS) User—specified Monitoring Pos.
Maon. Pos. #3 Mon. Pos. #4

Hon Fos & 139.74 ol (SLPCP1)  (SLPCPZ)

Mon. Pos. 42 60.01 | [mml X 0.00 0.00 | [mm!
Y. 0.00 0.00 | tram]
z 0.00 0.00 | [mm!
Rad 0.00 0.00 | [mm!]

Operation
o v v
° -y 0

C Current Pos. )

Display Monitoring Positions

I:I Monitaring Pos. 1 I:I Monitoring Pos. 2

l:' Monitoring Pos. 3 l:' Monitoring Pos. 4

Selecting any of the options under "Display Monitoring Positions" will display a position monitoring sphere in the graphics
display section. Thereby, the size of the sphere and the relationship between the sphere and the robot can be checked. The
graphics display section is not linked with the 3D monitor.

The [Current Pos.] button allows you to make the posture of the robot in the graphics display section the same as that of the
robot being connected.
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Speed monitoring

You can configure the settings of the function (SLS function) that keeps the speed of the robot below the monitoring speed

and monitors that the robot operating speed does not exceed the monitoring speed.
After changing the value, tapping [l ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

Diate of Modification ‘ 201 5/06 /T —00:00:00

d | @

Efnable/Disable Position Mon. (Plane)|Position Mon. {Position) Bela=EeR e s Torgue Width hMon

Monitoring Speed (SLSMONSP)

[Mode! »= Mode? »= Mode3)

TCP speed

Mocie ] 00000.00 [rnm.se] M change the Manitering

monitaring mode  speed switch
| |

Macle? 250.00| [rmmss] et :\i—

Miode3 250.00| [mmsel

Speed Limit OVRD (SLSLMTOV)
[Model »= Maode2 >= Mode3)

Mndet 100.0000| pg
Wode? 100.0000 [] Spasd imit ' :

Mode3 100.0000| w1 ' ! -

>
! Reaction time ! Time
—

& Former Way (SLSCOMP)

(This can ke selected in the following SLSMONSPIModeZ,3) 250mm/s.)

SFREACT 770 [ms]
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Torque width monitoring

You can configure the settings of the function (STR function) that monitors that the actual torque is within the permissible
torque range which is established from the estimated torque of the robot.

After changing the value, tapping [l ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

Date of Modification ‘ 201 5/06 /01 —00:00:00

(|

(2]

[Enahle/Disahle Position Man (Plare)

Pasitinn Mon. (Pasition)

Motor torq

Change the Change allowable
munitolﬂlg mode torque width

Allowable Torgue Width——>

'Reaction time!
| |

SFREACT 770
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> Time

[ms]

Allowable Torgque Width

Speed Mon RRE G RERE R

[% ratingl

STRTRGM  STRTRGZ  STRTRGAE
for ModeM  for Made?  for Moried
i 300 300 300
£ 300 300 300
i 300 300 300
A 300 300 300
5 300 300 300
5 300 300 300




12.4 Program parameters

Slot table

The operating conditions of each task slot for multi-task operation can be set.

Tap [Slot Table] in the [Program] category on the parameter menu screen.

Select the number of the task slot to be changed, then tap [Setting].

Set a program name, operating conditions, start conditions, and task priority on the displayed setting screen, then tap [Write].
The slot table parameters in the controller can be rewritten.

Tapping [@] will show an explanation of the parameter.

Set

il

Slot Table Parameter Setting

SLT1
Program Files Conditions
PRGH s R -

Conditions START -

Prigrity E] E

o ) w )
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Robot language

The robot program language (MELFA-BASIC VI/MELFA-BASIC V/IMELFA-BASIC 1V) to be used in the controller can be set.
Tap [Program Language] in the [Program] category on the parameter menu screen.

After changing the value, tapping [l=l ] will write the parameter to the controller.

Tapping [9] will show an explanation of the parameter.

Program Language(RLNG)

® WELFA-BASIC v

MELFA-BASIC W
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Programs

Parameters related to robot programs can be set.
Tap [Command] in the [Program] category on the parameter menu screen.

After changing the value, tapping [I=l ] will write the parameter to the controller.

Tapping [@] will show an explanation of the parameter.

d | @

Program Selection(SLOTON) Unit Setting for the Rotational
Element of Position(PRGMDEG)

@ Disable Storage, Do Mot Maintain RAD DEG
Enzble Storage, Do Mot Maintain
Disable Storage, Maintain

Erable Storage, Maintain

Extension of External Yariable( PRGGEL) 1
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User errors

You can set the message, cause, and recovery method for user errors set with a program.

Tap [User Error] in the [Program] category on the parameter menu screen.

Double-tapping an error number to be edited from the list will display the user error parameter setting screen.

After entering an error number, error message, cause, and recovery method, tap [OK]. The entered user error will be
displayed in the list.

Enter any error number from "9000" to "9299".

After changing the value, tapping [l=l ] will write the parameter to the controller.

Tapping [@] will show an explanation of the parameter.

Note that the displayed list is not sorted by error number.

UER Error# Error Message Cause Recovery

1 9900 message cause treat

v

User Error Parameter Setting

User Error Setting{ UER)

UER1

Error Mumker | Q900
(Can Have Up to 200 Characters in Total)

Error Message

message

Cause

Cause

Method Recovery treat

o ) w )
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12.5 Signal parameters

Output signal reset pattern

/N\ CAUTION

» Read the parameter list of the controller being connected.
Use this screen after reading the parameter list of the controller being connected. Thereby, the output signals corresponding to the functions of the controller
can be displayed. Read the parameter list on the parameter list screen.

You can set the operation when general-purpose output signals such as the CLR instruction and dedicated input
(OUTRESET) are reset.
Tap [Output Signal Reset Pattern] in the [Signal] category on the parameter menu screen.

After changing the value, tapping [ =] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

d | @

Reset output signals sirmultaneously with program reset. (SLRSTIO)

es s}

OR=TO — ORSTZ224

0-255 o

Signal# :

E] 0 OFF (0) M) Hold () ]

Signal 1 2 3 4

: 0- 31 00000000 00000000 00000000 00000000
32- 63 00000000 00000000 00000000 00000000
64 - 95 00000000 00000000 00000000 00000000
96 - 127 00000000 00000000 00000000 00000000
128 - 159 00000000 00000000 00000000 00000000
160 - 191 00000000 00000000 00000000 00000000
192 - 223 00000000 00000000 00000000 00000000
224 - 255 00000000 00000000 00000000 00000000

Set a signal number, then select any of [OFF], [ON], and [Hold]. The value of the signal with the specified number displayed in
the list will change.
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Also, selecting a signal group (for example, "0-31") and tapping [Set...] will change 32 signals at a time.

Set..

Signal 1 2 3 4 @

P 0- 31 00000000 00000000 00000000 000000
32- 63 00000000 00000000 00000000 00000000
64- 95 00000000 00000000 00000000 00000000
96 - 127 00000000 00000000 00000000 00000000
128 - 159 00000000 00000000 00000000 00000000
160 - 191 00000000 00000000 00000000 00000000
192 - 223 00000000 00000000 00000000 00000000
224 - 255 00000000 00000000 00000000 00000000

v

1/O Reset Pattern Parameter Setting

eaing
0.OF  1iON o hold

o- = | 00000000 |
8- 15 | 00000000 |
- 2| 00000000 |
2~ @ | 00000000 |

(o ) (=)
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Assigning dedicated 1/O signals

You can assign signal numbers to each function in order to perform remote operations such as running and stopping robot
programs, and to display/manipulate execution progress information and servo power supply status, etc.

General 1

Tap [General1] in the [Signal] category on the parameter menu screen.

After changing the value, tapping [l ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

d | @

INPUT OUTPUT
AUTO Enable AUTOENA AUTO Enable AUT OENA
START START 10006 During Execute  START 10006
STOP STOP During iait STOP 10000
STORZ STOP? During Wait 2 STOPZ
STOR IN =ToreTs | 10007

Program Reset  sLOTINT | 10008 Prg Select Enable  sLOTINIT | 10008

Error Reset ErRRRESET | 10009|  During Error errRESET | 10009
Cyole—Stop CYOLE 10012 During Cyole—Stop CYGLE 10012
Servo OFF SRVOFF 10011 Servo OM Disadle  sRvOFF | 10011
Serva ON SRVON 10010 During Servo ON - SRVON 10010
Operation Enable  IOENA 10005 Operation Enable  [OENA 10005

12 SETTING PARAMETERS 14
12.5 Signal parameters 3



General 2

Tap [General2] in the [Signal] category on the parameter menu screen.
After changing the value, tapping [ ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

d | @

INPLUT QUTPLUT

Move Home — SAFEPOS 10013 | MovingHome saFeros | 10013

Genzral Output

Reszet outreser | 10015
During Machine

Machine Lock MELOGK Lok MELOGK
H-Error HLWLERR 10016
L-Errar LLVLERR 10017

Caution civierr | 10018

Sep 0 evomr | 10019
TEACH-mode  TEAGHMD | 10003
f\run-lo—c(lzn)e( o) attorvo | 10004
P e 10002
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Data

Tap [Data] in the [Signal] category on the parameter menu screen.

After changing the value, tapping [ =] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

INPUT QUTPUT
Program Select PRGSEL
OWRD Specification OVROSEL
- = RC Ready RGREADY
- - |:> Low Battery BATERR
Prog# Qutput Rect. PRGOUT During Output Prog# PRGOUT
Line# Output Req LINEOUT @ <:| @ During Dutaut Line# LINEQUT
OWRD Output Req OVRDOUT During Output OWRD OWRDOUT
Err# Output Req, ERROUT During Output Errd ERROUT
Temp. in RC Output Req THMPOUT During Output Temp in RC - TMPOUT
Start End
SE L Value Output  [ODATA
Walue Tnput IODATA I:“:' zﬁeeahdef\ned EREE

The [Temp. in RC Output Req.] and [During Output Temp. in RC] parameters are supported with the following controller
software versions.

Controller name Controller software version
CR800-D/CR800-R/CR800-Q All versions

CR750-D/CRnD-700 Ver.S1c or later
CR750-Q/CRnQ-700 Ver.R1c or later
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Jog

Tap [Jog] in the [Signal] category on the parameter menu screen.
After changing the value, tapping [ =] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

d | @

INPUT
JOG Mode Specification OGEMA
Error Disregard at JOG JOGRER
Start Enrd
JOG Mode Specification 0GR
JOG{+) Specification JOGH
JOG(-] Specification JOG-
OUTPUT
JOG Walid JOGEMA
During Error Disregard
at JOG JOGHER
Start End
JOG Mode JOGH

The JOGNER (Input signal: Error Disregard at JOG and Output signal: During Error Disregard at JOG) parameters can be
used with the CR800/750/700 series controllers.
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Hand

Tap [Hand] in the [Signal] category on the parameter menu screen.

After changing the value, tapping [l ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

d | @

Hand Output State

QuTPUT

Start End

1 HNDCNTLY 10048 10055

2 HWDCNTLZ

3 HMDCNTL3

Hand Ermor
INPUT OUTPUT
1 HMDERR1
2 HHOERR2
& HMOERRZ
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Warm-up operation

The warm-up operation parameters can be set when the CR800/750/700 series controller is connected.
Tap [Warm Up] in the [Signal] category on the parameter menu screen.

After changing the value, tapping [ =l ] will write the parameter to the controller.

Tapping [@] will show an explanation of the parameter.

o (7]

INPUT OUTPUT

Wiarm Lp Mode Setting Warm Lp kMode Enable
Rokot 1 WHWUPEMA Robot 1 W1 WUPENA
Robot 2 WZWUPENA Fokot 2 MZWUPENA
RFobot 3 M3WILPERA Fokbot 3 M3WUIPEMA

Warr Up Mode in Progress

Rakat 1 1 WU RAD

Rokot 2 M2WUPMD

Rokot 3 M3IWUPMD
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Slot start (each slot)

Tap [Start (Each Slot)] in the [Signal] category on the parameter menu screen.

After changing the value, tapping [ ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

d | @

[MNPUT QUTPUT

1. S15TART

2: S2ETART

3. S3ETART

4. S45TART

5. SBETART

6. SESTART

7. STSTART

g SESTART

9. SEETART

10: S105TART

11: B11ETART

12 S125TART
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Slot stop (each slot)

Tap [Stop (Each Slot)] in the [Signal] category on the parameter menu screen.
After changing the value, tapping [ ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

d | @

INPUT OuUTPUT

1: S15TOP

2. S25TOP

3: S35TOP

4. S4STOP

5. SBESTOR

G SESTOP

7. SISTOP

g: SBSTOP

9. S9STOP

10 S103TOP

11: S11STOP

12: S1253TOP
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Servo ON/OFF (each robot)

Tap [Servo ON/OFF (Each Robot)] in the [Signal] category on the parameter menu screen.

After changing the value, tapping [ =] will write the parameter to the controller.
Tapping ['@] will show an explanation of the parameter.

d | @

Servo OFF

INPUT OUTPLUT
M1 SRVOFF  Servo OFF Robot 1 Servg O Disable Rokot 1
M2SRWOFF Robot 2 Rokot 2
M3ISRYOFF Robot 3 Rokot 3
Servo ON

[NPUT OUTPUT
rSRYWON Servo ON Rokot 1 During Servo ON Rokot 1
M2SRWOMN Robot 2 Rokot 2
MISRYOR Robot 3 Rokot 3
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Machine lock (each robot)

Tap [Machine Lock (Each Robot)] in the [Signal] category on the parameter menu screen.
After changing the value, tapping [ =] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

d | @

INPUT OUTPUT
During Machine Lock During Machine Lock
Wt MELOC K Rokot 1 Robot 1
M2 MELOC K. Rokot 2 Fobot 2
MIMELOC K. Rohot 3 Robot 3
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12.6 Network parameters

RS-232

RS-232 information of the controller can be set.
Tap [RS-232] in the [Network] category on the parameter menu screen.

After changing the value, tapping [l ] will write the parameter to the controller.

Tapping [@] will show an explanation of the parameter.

=

RS-232
Baud Rate (CBALZ3Z) : 9600 =
Parity (CPRTY232) - Even -

I
1

Stop Bit (CSTOP232) :

Termination (CTERM232) : CR

Protocol (CPRC232) Procedure

I
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Ethernet

Ethernet information of the controller can be set.

Tap [Ethernet] in the [Network] category on the parameter menu screen.
Tapping a tab will display the screen according to the tab.

[=5~ Page 154 IP address

[~ Page 155 Devices and lines

(=5~ Page 157 Real time monitor

[=5~ Page 158 Real-time external control command

IP address

Parameters related to the IP address of the controller can be set.
After changing the value, tapping [l=l ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

IP Address Device Line Realtirme Monitor Real-time External Oommancﬂ

IP Address: (METIP) 192 - 168 - 0 . 20
Subnet Mask  (NETMSK) 255 . 255 . 255 . O
Default Gatewsy:  (METGW) 192 . 168 0 . 254
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Devices and lines

Parameters related to controller devices and lines can be set.

After changing the value, tapping [ ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

IP Address Device Line Realtime honitor Real~time External Commantﬂ

Set..
Device List:
Device  Mode IP Address Port # Protocol
éOPT1 1 1:Server 192.168.0.2 10001  0: No-proc
OPT12 1:Server 192.168.0.3 10002  0: No-proc
OPT13 1: Server 192.168.0.4 10003  0: No-proc
OPT14 1: Server 192.168.0.5 10004  0: No-proc
OPT15 1: Server 192.168.0.6 10005  0: No-proc
OPT16 1: Server 192.168.0.7 10006  0: No-proc
OPT17 1: Server 192.168.0.8 10007  0: No-proc
OPT18 1: Server 192.168.0.9 10008  0: No-proc
9PT19 1: Server 192.168.0.10 10009 O NO-DI’O)CV
Device Allocation: (COMDEV)
COM: RS232 v COMZ: | (o Selection) Com3: | (No Selection) =
COW4:| (Mo Selection] ~ COMS: | (No Selection) = COME: | (Mo Selestion) =

COMT:| (Mo Selection) + COME: | (Mo Selection) =
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Select the device to be edited, then tap [Set...]. The device parameter setting screen will appear.
Selecting [MELFA-3D Vision] or [Network Vision Sensor (2D)] from the [Autoconfiguration] combo box will display setting
values in the Mode and subsequent settings according to the selection.

Set.
Device List:

Device Mode IP Address Port # Proto @l 2

OPT11 1: Server 192.168.0.2 10001  0: No-proc

v

Devica OPT11

Autocanfigration: Mane -
Miode: (METMODE1 ) 1: Server -
Part #: {METPORT(2)) Tanot
Protocol: (CPRCEI) 0: No—procedure =
Exit Code:  (NETTERM(1]) 0: Mo=included -
Packet Type: (CTERME!1) 0. CR -
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Real time monitor

Parameters related to the real time monitor function of the controller can be set.
The real time monitor function is supported with the following controller software versions.

Controller name Controller software version
CR800-D/CR800-R/CR800-Q All versions

CR750-D/CRnD-700 Ver.S3q or later
CR750-Q/CRnQ-700 Ver.R3q or later

After changing the value, tapping [ =] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

d | @

[ IP Address Device Line lealtime Monitor Real-time Extzrnal Commancﬂ

Mode of Realtime Monitor:

« Enable  (MOMMODE)

Part #: (MONPORT) Receive Part # 12000

Send Port # 0
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Real-time external control command

Parameters related to the communication settings of the real time external control command of the controller can be set.
After changing the value, tapping [ =] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

d | @

[ IP Address Device Line Realtirme Monitor Real-time External Comrmand

Communication Destination IP Address:

IP Addrass #1: (MXTGOMI ) 192 - 168 - 0 - 2
IP Adkrecs #2: (MXTCOMZ) 192 - 168 - 0 - 3
IP Address #3: (MXTCOM3) 192 - 168 - 0 - 4
Timeout (-1 Timeout Disablec): (MXTTOUT)  Gortrol oycle -1
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CC-Link

CC-Link information of the controller can be set.

This function is supported with the following controller software versions.

Controller name

Controller software version

CR800-D/CR750-D/CRnD-700

All versions

Tap [CC-Link] in the [Network] category on the parameter menu screen.
After changing the value, tapping [l ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

Register Walue Setting (DIODATA)

CC-Link Exchange Number Setting (CCINFO)

Station Nurker 1

Occupation Bureaux 1 b

(|

(7]

INPLUT

QUTPUT

-1

Magnification

CC-Link Transmission Speed{CCSPD)

The Status of Input When CC-Link Data Link is
Abnarmal (CCCLR]

The Exchange Mumber of CC-Link is Fixed
(CCFIX)

10m v

CC-Link Error is Canceled Temporarily [CCERR)

Adjustment of Filter Which Detects Errar (CCFIL)

1000

200

Tapping [Err.Cancel] will reset CC-Link interface card errors, and prevent the same error from occurring. This function is
enabled while the controller is powered on. When the power is turned off, the error may occur again.
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CC-Link IE Field

CC-Link IE Field information of the controller can be set.
This function is supported with the following controller software versions.

Controller name Controller software version

CR800-D All versions

Tap [CC-Link IE Field] in the [Network] category on the parameter menu screen.
After changing the value, tapping [l ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

d | @

Metwork Mumbed GEMMGMO) 1

Station MumberCFNRDID) 1

Points of IO Device Setting

Bit Device Word Device Total
CFMINB CFMDIM
Input
128]wie| 16 e | 64]poie| 128 0re | 144 oo
CFNOTE CEMDOT
Output
| 128 | 160ne | 64| 1280 | 1441

Please input points.
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CC-Link IE Field Basic

CC-Link IE Field Basic information of the controller can be set.
This function is supported with the following controller software versions.

Controller name Controller software version

CR800-D/CR800-R/CR800-Q All versions

Tap [CC-Link IE Field Basic] in the [Network] category on the parameter menu screen.
After changing the value, tapping [l ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

d | @

CC-Link IE Field Basic Function Selection{CCLBENA)

EI iEIE hlE

The Status of Input When CC-Link Data Link is Abnormal (CCLBCLR)
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PROFIBUS

PROFIBUS information of the controller can be set.
This function is supported with the following controller software versions.

Controller name Controller software version

CR800-D/CR750-D/CRnD-700 All versions

Tap [PROFIBUS] in the [Network] category on the parameter menu screen.
After changing the value, tapping [l=l ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

d | @

PROFIBUS Mode Setting (PEMODE)

Marrmal Self Check

PROFIBUS Masters Class Setting (PBMC)

PROFIBUS Error is Canceled Tempararily (ES500)

40

PROFIEUS Errar Filter (PECGNT)

PROFIEUS Exchange Mumber [PEMNUNM) 126

Tapping [Err. Cancel] will reset PROFIBUS interface card errors, and prevent the same error from occurring. This function is
enabled while the controller is powered on. When the power is turned off, the error may occur again.
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PROFINET

PROFINET information of the controller can be set.
This function is supported with the following controller software versions.

Controller name Controller software version

CR800-D/CR750-D/CRnD-700 All versions

Tap [PROFINET] in the [Network] category on the parameter menu screen.
After changing the value, tapping [l=l ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

(|

Network Base Card Information:

IP Address:

Subnet Mask:

Default Gatewsay:

Send Receive Data Size{ PNIOLN): 16 v | [Byte]

When the PROFINET IO 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, no information is displayed.
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DeviceNet

DeviceNet information of the controller can be set.
This function is supported with the following controller software versions.

Controller name Controller software version

CR800-D/CR750-D/CRnD-700 All versions

Tap [DeviceNet] in the [Network] category on the parameter menu screen.
After changing the value, tapping [l=l ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

(o |

Send Data Size (DMSDLM) 8| [Eyte]
Receive Data Size: {DMRDLN) 8| [eyted
Error Detection Filter: (DMFIL
Unit Mumbear Ove rlaps 5000 [msec]
Communication Error 200 [m=ec]

Error is Canceled
femporEily SRR

Tapping [Err. Cancel] will reset DeviceNet interface card errors, and prevent the same error from occurring. This function is
enabled while the controller is powered on. When the power is turned off, the error may occur again.
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EtherNet/IP

EtherNet/IP information of the controller can be set.

This function is supported with the following controller software versions.

Controller name Controller software version

CR800-D/CR750-D/CRnD-700 All versions

Tap [EtherNet/IP] in the [Network] category on the parameter menu screen.
After changing the value, tapping [l=l ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

d | @

IP Address: {EFIF) 192 . 168 . 0 . 200
Subret Mask: {EFMEK) 255 . 255 . 255 . O
Diefault Gatewsy: (EPGW) 192 . 168 . 0 . 254
Send Data Size: (EPSDLN) 8 [Byte]

Receive Data Size: (EPRDLM) 8 [Eryte]
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EtherCAT

EtherCAT information of the controller can be set.

This function is supported with the following controller software versions.

Controller name

Controller software version

CR800-D

All versions

Tap [EtherCAT] in the [Network] category on the parameter menu screen.
After changing the value, tapping [l=l ] will write the parameter to the controller.

Tapping [@] will show an explanation of the parameter.

(o |

e

EtherCAT devicelD (ECTDID)

EtherAT 10/ Reg ocoupied stations (ECTOCS)

The status of input when EtherCAT data link is
abnarmal (ECTCLR)

166 12 SETTING PARAMETERS
12.6 Network parameters




12.7 Programmable controller cooperation parameters

Multiple CPU

This function is supported with the following controller software versions.

Controller name Controller software version

CR800-R/CR800-Q/CR750-Q/CRnQ-700 All versions

Tap [Multiple CPU] in the [PLC] category on the parameter menu screen.
After changing the value, tapping [l ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

No. of Multiple CPU Robot Input Offset(QMLTCPUS)
CPU(QMLTCPUN) Synchronous
Mo af CPU « CPUi
I:I hanual Setting
Please set the numker « CPRUZ
of Multiple CPLL 01 4K ward)
m B

Multiple CPU High Speed Transmission Area Setting (QMLTCGPU1 - OMLTCPU4)

Send Range for Each CPLU
CRLU Point(K) ser Setting Area Automatic Refresh
SN0 Mo | Poire | Start | End Paint

Mo USED | 1024 |G10000 (G11023 Ijl
Mo .2 U3Et | 1024 | G10000|G11023 Ijl

Mo.3

Mo 4

Total 2K i
ota Point |:| Advanced Setting

The total is up to 14K points
For the CR800-R series controller, set the number of CPU modules only.
If the CR800-Q/CR750-Q/CRnQ-700 series controller is connected, the [Check] button allows you to check the number of
points entered and the total range.
For details on the multiple CPU settings, refer to the following manual:
L[T1QCPU User's Manual (Multiple CPU System) (SH-080485ENG)
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10 unit

This function is supported with the following controller software versions.

Controller name Controller software version

CR800-Q/CR750-Q/CRnQ-700 All versions

Tap [IO Unit] in the [PLC] category on the parameter menu screen.
After changing the value, tapping [l=l ] will write the parameter to the controller.
Tapping [@] will show an explanation of the parameter.

d | @

IO Sharing When Using Multiple CPUs
{OXYREAD)

Inputs Dot read
Cutputs Dot read

Unit #

PC IO Unit (@XYUNIT1)

Slot #

IO Combined Unit
Unit Type Irnvalic

Response Time [meec] 10 v
Points 16 -

Specifying a unit number will display the parameters of the unit number in the PC 10 Unit fields.
Set whether to read XY signals in [IO Sharing When Using Multiple CPUs].
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12.8 safety parameters

Safety diagnosis function

/M CAUTION

« Pay sufficient attention to password management.

The settings of the safety diagnosis function cannot be changed without entering the correct password. Pay sufficient attention to password management. To
reset the password, it is required to restore the factory settings. Resetting the robot type will restore the factory settings. For further information on resetting the
robot type, refer to the "Detailed explanations of functions and operations".

Whether to output test pulses or not from the emergency stop ports (EXTEMG11, EXTEMG21) can be specified.
This function can be used with the CR800 series controller.
Tap [Safety diagnosis function] in the [Safety] category on the parameter menu screen.

The password is required to write this parameter.

After changing the value, tapping [ | ] will display the password input screen. Enter the password correctly, then tap [OK]. The
parameter will be written to the controller.

If an incorrect password is entered, the parameter cannot be written. The password is required only when writing the first
parameter after displaying the parameter editing screen of the safety diagnosis function.

The default password is "MELFASafetyPSWD".

Date of Modification 2020/09/23-17:3536 H

Change password

This enables configuring the pulse output function for outputting test
pulse signals from emergency stop ports (EXTEMGT, EXTEMG21 )

Outputs test Qutputs no test pulses

Password

Enter the read password.

Cancel OK

For the safety diagnosis function (test pulse diagnosis), refer to the "Standard Specifications" of the robot being used.
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To change the password, tap [Change password]. Enter the current and new passwords, then tap [OK]. The new password
will be applied.

The password must be 8 to 32 characters long. Passwords are case-sensitive and only single-byte alphanumeric characters
(0to 9,Ato Z, and a to z) can be used.

Change mmssword
N

Change Password
Old Password

New Password

Re-enter Password

Please use 8 to 32 single-byte characters, which include numbers, A to Z, a to z for the password.
Passwords are case-sensitive.

Keep passwords in a secure place, and never forget the registered password!

Cancel OK
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Safety option

Set parameters related to the robot safety option/safety communication function of the CR800 series controller. For

information on the robot safety option/safety communication function, refer to the following manuals:

[ 1Robot Safety Option Instruction Manual (BFP-A3531)

[1Safety Communication Function Instruction Manual (BFP-A3772)

This function can be used with the CR800 series controller (robot safety option/safety communication function required).
The method for setting safety parameters of the CR750/CR700 series controllers differs. For details, refer to the following
page: ==~ Page 132 Safety

Basic settings

Configure the basic settings of the safety function.
Tap [Basic Configuration] in the [Safety] category on the parameter menu screen.
After changing the value, tapping [ =l ] will write the parameter to the controller.

Date of Modification 201 7404401 —00:00:00 E

Enable / Disable the Safety Function

Safety Input / Output I/F

Safety [0 Safety communications
Communication setting

Safety connection status Output Mo,

The Comment of Parameters

Set Comment

Safety Parameters Protection
Password must be set to use safety function. Change Password

The CC-Link IE TSN safety communication function is supported with the following controller software versions and dates of

manufacture.
Controller name Controller software version Date of manufacture™’
CR800-R Ver.C2 or later April 2021 or later

*1 The date of manufacture can be found in the DATE column on the rating plate located on the right side of the controller.
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Robot model

Set a robot model used for safety function monitoring.
Tap [Robot Model] in the [Safety] category on the parameter menu screen.
After changing the value, tapping [l ] will write the parameter to the controller.

Date of Modification 2017/04,/01 —00:00:00

=

Tool Model

Set the mechanical interface coordinate whose origin is the center of the
mechanical interface.

Pos. 1 Pos. 2 Pos. 3 Pos. 4
« | 000] o000] 000 000
v | o000 000f] o000 000
2| o000l 000 o000 000
i | 000 000] 000 000
Sed ) e Erate Erati Eratie

(®) Dissble (® Disabe ® Disable (®) Dissble

Size of Monitoring Models

50% 150%
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Safety logic

Set safety logic parameters.

Safety input (safety 10) parameters

Set parameters related to the input signals of the safety function.

Tap [Safety Input(Safety 10)] in the [Safety] category on the parameter menu screen.
After changing the value, tapping [l ] will write the parameter to the controller.

Date of Modification | 2020/09/23-17:35 36 DSI Filter Time 10 - = |
ms.

Input Signal Set  QElTeEtdal Rely TSl 55 552 SIS SLS2 SL53 SLSW SLP n

s OO oo
— O oo o]
oeis O oo o]
0000|000
oS5 O oo o]
oste O oo o]
o1y OO d oo
Dsi8 OO d oo
il O odgpn
S HEEEE RN
AREs HEEEREREEERE
| | AND | oo oo
Locic || | ano | O Qgiggigigl L
| | w0 ‘ooooooo
0 oololg
MAMUAL Orgirgers«
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Safety input (safety communication) parameters

Set parameters related to the input signals of the safety communication function.

Tap [Safety Input (Safety Communications)] in the [Safety] category on the parameter menu screen.

After changing the value, tapping [l ] will write the parameter to the controller.

Date of Modification | 201 7/04 /01 —00:00:00

(|

Input Si == Operation Check

S NIO

SCMIOZ

SCMIOS

SCMIOS
SCMI

SCMIOS

SCMIOE

SCMIOT

SCMIOE

0 |
0 1 |

AREA

AREA | AREA2

AREAS

| | AnD |

Logic || | anp |

| | AnD |

]
.

AUTO

MODE

M ANLIAL

T 1 1 1 1 O
T 1 1 1 10 0 O
T 1 1 1 1 O
S 1 1 O 0 0
T 1 1 1 1 O

<

>

This function is supported with the following controller software versions and dates of manufacture.

Controller name

Controller software version

Date of manufacture™

CR800-R

Ver.C2 or later

April 2021 or later

*1 The date of manufacture can be found in the DATE column on the rating plate located on the right side of the controller.
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AREA input parameters

Set parameters related to the areas to be monitored for safety.

Tap [Area Input] in the [Safety] category on the parameter menu screen.

After changing the value, tapping [ =l ] will write the parameter to the controller.

Date of Modification 2020/08/23-17:35:36 E
Area input Area i -
Area monitoring Area Definition
Er Set in the Base coordinate system.
Dizgonal 1 Diagonal 2
@ Disakle 52 000 000 [rarel]
Input Becomes on when robot is hd 000 000 [rnm]
@ Inside of the area 7 000 000 L]

Outside of the area C Teach )( Teach )

Monitoring position

@ Whale arm and tool

Tool onhy
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Safety output (safety 10) parameters

Set parameters related to the output signals of the safety function.

Tap [Safety Output(Safety 10)] in the [Safety] category on the parameter menu screen.

After changing the value, tapping [l ] will write the parameter to the controller.

176

Date of Madification

Cutput Signal Set

201 7/04./01 —00:00:00

|

Operation Check

(a |

Dz0

DS ot foe Ol gligrc
Inactive D l:l l:l I:l D D I:l |:

Ds02 oR v e | ]| QO QOO 0O QO LC
mee| ] 1 OO OOIOC

DS03 atve | ] O0 OO 0O | 0O O C
Inactive D l:l I:l I:l D D |:| |:

S04 e | ]| OO0 0O OO C
meel (1| 1 O O/OIOO1C
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Safety output (safety communication) parameters

Set parameters related to the output signals of the safety communication function.

Tap [Safety Output (Safety Communications)] in the [Safety] category on the parameter menu screen.
After changing the value, tapping [l ] will write the parameter to the controller.

Date of Maodification ‘ 2017/04/01 —00:00:00

Output 3 = Operation Check

e [ 0000|000
5CMO02 metie| [ | |00 (0O 0| 0O 0| O
mee 00| 0|0|0]0|0O| O
0o (010000000

This function is supported with the following controller software versions and dates of manufacture.

Controller name Controller software version Date of manufacture™

CR800-R Ver.C2 or later April 2021 or later

*1 The date of manufacture can be found in the DATE column on the rating plate located on the right side of the controller.
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SOS

Set parameters related to stop of the robot when the safety function is activated.
Tap [SOS] in the [Safety] category on the parameter menu screen.
After changing the value, tapping [I=l ] will write the parameter to the controller.

Date of Maodification 201 7404,/ —00:00:00

(|

Safety Stop Function

Stop Speed SOS Allowable Amount of Movement

When each axis speed become less than these Set the torelance of 505 monitoring
parameters, determined each axis has stopped.
This value is used in 551, 852, S0S.

o 1.00 [Hesrs] o 1.00 [Hag]
< 1.00 [deg/e] = 1.00 [d=g]
= LR [— . [ [
\H: 1.00 [deg/s] - 1.00 [deg]
< 100) s o 1.00], 5
o 1.00 [deg/s] o 1.00 [eg]
o T —— o Ll e
- 0.00 [deg/s, mm/s] - 1.00 [deg, mm]

Stop Restart

When this option is “Enabled”, the operation automatically restarts after S0OS become inactive.

Ena hlE
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SLS

Set parameters related to SLS (Safely-limited speed).

Speed parameters

Set parameters related to speed control.
Tap [Speed] in the [Safety] category on the parameter menu screen.
After changing the value, tapping [l ] will write the parameter to the controller.

Date of modification 2017/04/01 =00:00:00 Date of madification 2017/04/01-00:00:00

SLS monitoring speed Joint Monitoring Speed [%]
Setting Mode Jetail Mode SLS1 SLS2 5153 SLSM
et Spec g 10000 10000| 10000  100.00
o ss2 sis3 sisu X 10000 10000 10000/  100.00
smei . 100000.00100000.00] 10000000 250.00] P 10000/ 10000/ 10000 100.00

o 100.00 100.00 100.00 100.00

Monitoring speed for each direction [mm/s]

% 1100000.00/|100000.00,100000.00|  250.00 ll: £ 100.00|  100.00|  100.00|  100.00
%=+ 1100000.00/|100000.00, 100000.00|  250.00 @ <: @ & 100.00| 10000  100.00|  100.00
¥+ 1100000.00/100000.00, 100000.00|  250.00 5 100.00|  100.00|  100.00|  100.00
= /100000.00/|100000.00,100000.00|  250.00 & 100.00|  100.00|  100.00|  100.00
7 1100000.00/100000.00,100000.00|  250.00 T —

SLs1 SLs2 SLS3 SLSM
-+ /100000.00/100000.00, 100000.00|  250.00

\ 100.0000H 100.0000” 100.0000H 100.0000\

Deceleration response time [ms]

770
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Operation check

Check control operation of SLS.

Tap [Operation Check(SLS)] in the [Safety] category on the parameter menu screen.
The parameter settings are not required on this screen.

Tapping [Reset] will reset the maximum value of the measured value.

Date of Modification 2017/04/01 -00:00:00

Please switch QN # OFF of each function to operate the robot
and check whether it is monitored cormecthy Reset

Dietail Mode

Monitoring State of the SLS Limit OVRD [%]
SLS1: W 100
5132 Im
5Ls3: Inactive
SLSM: Inactive

XYZ Monitoring Speed [mm/s] Joint Monitoring Speed [%]

WMonitoring S peed Measurs Monitoring 5 peed WMaasurs
Comp 10000 0 | 100 | 0
2 | 100 | 0

K+ 10000 0 g 100 0
*= 10000 0 M 100 0
v 10000 0 5| 100 0
Y- 10000 0 5. 100 0
zeo | 10000 | 0 J 100 | 0
z-: | 10000 | 0 = | 100 | 0
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SLP

Set parameters related to SLP (Safely-limited position).

Plane parameters

Set parameters related to plane monitoring.

Tap [Plane] in the [Safety] category on the parameter menu screen.

After changing the value, tapping [l ] will write the parameter to the controller.

Date of Modification 201 7/04./01 —00:00:00 E
Plane Setting Flane 1 =
Plane Monitoring Monitoring Function To Apply the Plane
Enable I:I =
@ Disable I:I SLPZ
[ stea
Safequarded Space D S LPM
© Outside
Inside (Rokat Origin Side) Plane Definition

Set in the Base coordinate system

Cirigin +X axis +Y axis

Monitoring Position ¥ - 0.00 0.00 0.00
@ Whaole Arm and Tool

i 0.00 0.00 0.00

‘ 0.00 0.00 0.00

oo ) e ) reen )

Tool Only
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Area parameters

Set parameters related to area monitoring.
Tap [Area] in the [Safety] category on the parameter menu screen.
After changing the value, tapping [l ] will write the parameter to the controller.

Date of Modification 201704,/ —00:00:00 E
Area Setting Arga ~
Area Monitoring Monitoring Function To Apply the Area
Enable
[] sLe
@® Disable [
[] sies
Safeguarded Space
[] seem
@ Clutside
Inside

Area Definition

Set in the Base coordinate system

Monitoring Position o Diepsmel 2
X 0.00 0.00
© Whaole Arm and Tool
Y 0.00 0.00
Tool Onlby
z 0.00 0.00

e Y e )
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Operation check

Check control operation of SLP.

Tap [Operation Check(SLP)] in the [Safety] category on the parameter menu screen.
The parameter settings are not required on this screen.

Date of Modification 2017 /04,/01-000000

Please switch OM / OFF of each function to operate the robot and check
whether it s monitored correcthy.

Monitoring State of the SLP

SLP1: I Inactive
SLP2: I Inactive
SLPS: I Inactive
SLPR I Inactive
Monitoring State of the Plane Monitaring State of the Area
Plans1: Inactive Areal: [nactive

Plane2: Inactive Area: [nactive
Planed: Inactive Aread: [nactive
Plans4: Inactive Aread: [nactive
Plans3: Inactive Areald: [nactive
Plan=g: Inactive Areal: [nactive
Plans7: Inactive Areal: [nactive

Planes: Inactive Aread: [nactive

A
A
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13 sTATUS MONITORING

Various information in the connected controller can be displayed.

The monitor functions are roughly divided into the following four categories.

* Robot movement monitor: Monitors items related to robot movement.

« Signal monitor: Monitors items related to robot's I/O signals.

» Operation monitor: Monitors items related to what operation the robot performed.

+ Servo monitor: Monitors information on the robot's servo system.

[~ Page 185 Movement monitor

(=5~ Page 199 Signal monitor

[~ Page 211 Operation monitor

==~ Page 213 Servo monitor

13.1 Monitor menu screen

Tapping [Monitor] in the menu will display the monitor menu screen.

The monitor menu screen displays the names and explanations of monitors by category.

Tapping a monitor name will display the monitor screen.

Robot Movement

Slot Run State

The state of the slots in the robot controller can be
rnonitored.

Program External Variables

honitor program external varisbles

Event History

You can check the hiztory information of the
operation event of the robot controller

Error History

The history of errors that have occurred in the past
can be referred to

Signal

Program

“fariables, general-purpose siznals, and register
infarmation on the running program can be monitored.

Movement State

You can check the current pogition, destination
position, hand open/close status, ete, of the robot.

Error

The errors currently occurring in the robot controller
are dizplayed

Error Record

The record of errors that have occurred in the past
can be referred to,

General Purpose Signal

“ou can check the statuses of ziznals input from
external equipment and signals output from extermal ..

Stop Signal

Reference the statuses of stop signals (stop/not stop)
input to the robot controller,

10 Unit

Monitor the XY device varisbles of the 10 unit

Device

You can check the bit status of the device of the
robot GPU (R16RTCPU) accessible from the external

Operation

Named Signal

Give names to general input/output signalzs and check
their statuses.

Register (CC-Link)

“ou can monitor the input registers and output
registers for the CO-Link functions.

Safety Input Signal
honitor the DEI1, DEI2 and SCMI input signals and the
honitoring mode

Operating Information

“ou can check the robot work time, battery usaze
time, etc

Board

Additional board screen

Servo

Production Information

You can check the latest tact time, run time, cyvcle
count, and average tact time for each program

ABS

Data concerning the position of each axis motor can
be monitored

Current

Data concerning the electrical current value of each
axis motor can be monitared.

Power

The fallowing data concerning robot controller” s rrain
circuit power supply can be monitored,

13 STATUS MONITORING
13.1 Monitor menu screen

Speed

The following data concerning the rotational epeed of
each axis motor can be monitored.

Load

The load state of sach axiz motor and the
temperature of the encoder can be monitored.



13.2 Movement monitor

Slot status

The status of task slots in the controller can be monitored.

Tap [Slot Run State] on the monitor menu screen.

( Stop All Program

No. Status Program Robot Conditions Mode Priority
| Program Selection Po... START REP 1
2 Program Selection Po... START REP 1
3 Program Selection Po... START REP 1
4 Program Selection Po... START REP 1
5 Program Selection Po... START REP 1
6 Program Selection Po... START REP 1
7 Program Selection Po... START REP 1
8 Program Selection Po... START REP 1

Tapping [Stop All Program] will stop the programs executed in all slots (including slots whose startup condition is set to
"ALWAYS").

To edit programs whose startup condition is set to "ALWAYS", be sure to use this method to stop the programs executed in all
slots beforehand.

The number of task slots displayed is determined by the relevant parameter.
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Program monitor

/N CAUTION

« Pay sufficient attention when changing a variable value.

Changing a value will change the destination point of the robot, causing interference with surrounding objects. A dangerous situation arises especially while the
robot is moving. Be sure to carefully check the values you will change.

 The Display format drop-down list may not be displayed depending on the type of the variable.
You can change the display format only when the type of the variable is "integer type" and the value after the decimal point is 0, "real type".

However, "real type" cannot be changed to "unsigned decimal”.

The running program, variables, general-purpose signals, and register information can be monitored.

For information on how to monitor program external variables, refer to the following page:

(=5~ Page 193 Program external variable monitor

Tap [Program] on the monitor menu screen to open a drop-down list, then select an item you want to monitor.

Program |:: > Status 1 Program: I:l
Task-Slot 1 | ( Load )( Save )( Dalete )Display format : Hex -
Signal:
Tag 2
t ‘ (SEtting)(F’mudu input)
Task Slot 3 Trput FIE[D[c[elalelal7[a[c[a[az]1 [o] FHex
d 15- 0 |ofofofofolofolo]ofofofo]o]o]o]o]| oooo
Task Slot 4 z1- 16 |ofofofofofefofo]elolo]ololo]o]o] oom
27- 32 |o|oafo]o]ofofafo]olo|ao]o]o]o]| oo
Task Slot 5 | a- 45 |o|oofofofololafa]ololoo]olo]o]| oo
Task Slot 6 f " Forced outut
H Outpat  |F|E|D|G|E[A[5[E[7 (6643 ]2 [1 0] Hex
Taslk St 7 15- 0 |ofoofofolofolo]ofoleoofo]o]o] oooo
a1- 16 |o|o|ofofofofofafa]o]ofo]o]o]o]o]| oooo
27- 22 |o|oofo]o]ofolafa]elo|oo]e]o]o]| oo
Task Slot € a3- 43 |o|oofo|ofofofofo]olo|o|o]o]o]o]| oo
. |
Edit Slot | Variable: Register:
able MName Value fimat: Bt

H000 000D: 6000 0000
5001 0000 6001 0000
6002 0000 6002 0000
5003 0000, 6003 0000
5004 0000 6004 0000
5005 0000, 6005 0000
6006 0000 6006 0000
G007 0000 6007 0000
6008 0000, 6008 0000
5009 0000 6009 0000
6010 0000, 6010 0000
5011 0000 6011 0000
6012 0000 6012 0000
6013 0000 6013 0000
6014 0000 6014 Q000
G015 0000 6015 0000

£ >

(o e ow )
e ) e )
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Program monitor setting file
Once the program monitor screen is closed, the items set on the screen will be saved automatically, and the settings will be

applied next time the screen is displayed.

The settings are saved for each task slot.

The display settings of the program monitor can be saved to a file.
The saved file can be read or deleted on this screen.

Display format
The display format for the values displayed on the variable monitor, general-purpose signal monitor, and register monitor can

be switched.
The display may not switch depending on the type of the variable. For details, refer to the following table:

Variable Integer type The displayed value can be switched between hexadecimal, unsigned decimal, and signed decimal.

monitor

If the value after the decimal point is 0, it is possible to switch between hexadecimal and signed decimal. However, if the

Real type
single-precision real number type is selected and the value exceeds the range of -999,999 to 999,999, an index will be

displayed.
If the value after the decimal point is not 0, only signed decimal is available.

Character string | The display is not switched.
type
Position data The display is not switched in the XYZ, joint, and workpiece coordinate systems.

General-purpose signal monitor | The displayed value can be switched between hexadecimal, hexadecimal (32bit), unsigned decimal, and signed decimal.

The displayed value can be switched between hexadecimal, unsigned decimal, and signed decimal.

Register monitor

*1 As for the hexadecimal value displayed on the variable monitor, "&H" is prepended to the value.

Debugging

Tapping [Debug] will display the debug operation guide.

On the program monitor screen, the debugging function that is available is program execution only.
To modify the program during debugging, perform debugging on the program editing screen.

For the debug method, refer to the following page:

(=5~ Page 74 Program debugging
To finish debugging, tap [Debug] again or tap the close button at the top right of the debug operation guide.

Program information
The program being selected, and the operation status and name of the program can be checked.

The line being executed in the program is highlighted.
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General-purpose signal monitor

The status of signals input to the controller from external devices and that of signals output to the external devices from the
controller can be checked.

Signal: 2)
1) o | 4 Setting ) CF'reudD im:lut_\l 3)
H |V i
Input FIE|ID|C|EB|A|2|8 (7 (6% (4]3(2]1]|0 Hes
15- 0 Olojo|o|alalofafalof(o|o]o|0]|0|0]| 0000
31- 16 Olojo|o|o|alofafo(o(o|o|0|0]|0|0| 0000
47- 32 Olojo|o|alalofafalof(o|o]o|0]|0|0]| 0000
G3- 48 Olojo|o|o|alofafo(o(o|o|0|0]|0|0| 0000
f ‘ | Forced output = 4)
Cutput FIE|ID|C|EB|A|D|8 (7 (6% (4]3(2]1]|0 Hes
15— 0 Olojo|o|alolofafolof{o|o]o|0]|0]|0]| oo
31- 16 Olo|o|0|O|a|ofafo|o(o|0o|0|0]|0|0]| 0000
47- 32 olojo|ojajalofafolo(o|o|0o|0]|0|0]| ©o0o
G3- 48 Olo|o|0|O|a|ofafo|o(o|0o|0|0]|0|0]| 0000
No. Name Description
1) Signal number settings The start numbers of input and output signals can be set within the range of 0 to 32704.
2) Show/hide general-purpose signal Tapping this area will show or hide the general-purpose signal monitor.
monitor
3) Pseudo input Displays the pseudo input screen.
=" Page 201 Pseudo input
4) Forced output Displays the forced output screen.
~= Page 202 Forced output

188
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Variable monitor

The values of the variables used in the selected program can be checked.

Workpiece coordinate variables can be monitored only when the robot program language is set to "MELFA-BASIC VI".

Variable:

< >

( Al )( Select )( Delete )

No. Name Description

1) Add Add variables to monitor.

=~ Page 189 Adding variables

2) Select Batch select variables to monitor from the list of variables used in the program.
=~ Page 190 Selecting variables

3) Delete Delete variables registered on the variable monitor from the list.
=~ Page 190 Deleting variables

4) Rename Change variables to monitor by renaming variables registered on the variable monitor.
==~ Page 190 Rename

5) Change Change the values of variables registered on the variable monitor.
==~ Page 191 Changing variables

BAdding variables
Add variables to monitor.

Add Display Variables

“ariable name: PO 1

Wariahle type: Mume rical value

Character string
@ Pasition
Joint

Work coordinate

(o) (o)

Enter a variable name, or select one from the drop-down list, set the variable type, then tap [OK].

The drop-down list displays the variables used in the program. Enter some part of a variable name from the first letter. A
variable name that matches the input characters will be selected automatically.

If a variable is selected from the drop-down list, the variable type will be selected automatically.

13 STATUS MONITORING 1
13.2 Movement monitor 89




BSelecting variables
Batch select variables to monitor from the list of variables used in the program.

Select Display Variables

Yariables not displaved

[] select al
|Variable Name ‘Variable Type ~
] MAcl Numerical Value
[] IM_AclISts Numerical Value
[ ] M_AmplnfoA Numerical Value
[ ] M_AxTrkWkNo Numerical Value
[] M_BrkCq Numerical Value
|:| M_BsCoopMd Numerical Value
M1 Ina Donio [N TR SR I W 0 T 4

Displayed variables

I:I Select all
|Variab\e Mame |Variable Type
1 POt Position

The upper list displays "Variables not displayed”, and the lower list displays "Displayed variables".

Select a variable from the "Variables not displayed" list, then tap [Add]. The variable will be added to the "Displayed variables"
list.

Select a variable from the "Displayed variables" list, then tap [Delete]. The variable will be deleted from the "Displayed
variables" list.

Tapping [OK] will display the variables registered in the "Displayed variables" list on the variable monitor.

HDeleting variables

Delete variables registered on the variable monitor from the list. This operation does not delete the variables in the program.
Select a variable you want to delete from the variable monitor, then tap [Delete].

Selecting multiple variables allows you to delete them at a time.

Holding down the variable list for 1+ second will select multiple variables.

While they are selected, the color of the variable list header is blue.

Holding down the variable list again will deselect the variables.

ERename
Change variables to monitor by renaming variables registered on the variable monitor.
Select a variable you want to rename from the variable monitor, then tap [Rename].

Rename

Input value name.

PO1

(e (o)
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EChanging variables
Change the values of variables registered on the variable monitor.

Select a variable you want to change its value from the variable monitor, then tap [Change]. The position data editing dialog

will appear.
Edit Position Data
Name: PO
Type: 0z Joint Work Coordinate
X: 369.980| v L orro
z 705.130| «
A -180.000| «
B 0.020| «
of -180.000| «
L1: 0.000| »
L2: 0 ]
(Cancel)( ak )

Check the variable name, enter values, then tap [OK].
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Register monitor

The status of register values input to the controller from external devices and that of register values output to the external
devices from the controller can be checked.

If an option card is not attached, the register monitor will not appear.

Register: Setting

Input Output

5001 0000 6001 0000
6002 0000 6002 0000
6003 0000 6003 0000
5004 0000 6004 0000
5005 0000 6005 0000
5006 0000 6006 0000
GO0 0ooo| 8007 0000
6008 0000 6008 0000
5009 0000 6009 0000
6010 0000 6010 0000
E011 0000 8011 0000
6012 0ooo| 6012 0000
6013 0ooo| 63 0000
6014 0000 5014 0000
6015 0000 605 0000

No. Name Description
1) Register number settings The start numbers of input and output registers can be set within the range of 6000 to 6496.
2) Show/hide register monitor Tapping this area will show or hide the register monitor.
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Program external variable monitor

/N CAUTION

« Pay sufficient attention when changing a variable value.

Changing a value will change the destination point of the robot, causing interference with surrounding objects. A dangerous situation arises especially while the
robot is moving. Be sure to carefully check the values you will change.

« The Display Format drop-down list may not be displayed depending on the type of the variable.

You can change the display format only when the type of the variable is "integer type" and the value after the decimal point is 0, "real type".

However, "real type" cannot be changed to "unsigned decimal”.

Program external variables can be monitored.
Tap [Program External Variables] on the monitor menu screen.

File Manage Display Format Hex -

(o) (pwswe) (oo )

Variable List

Variable Name  Type Value

Program external variable monitor setting file

Once the program external variable monitor screen is closed, the items set on the screen will be saved automatically, and the

settings will be applied next time the screen is displayed.
The display settings of the program external variable monitor can be saved to a file.
The saved file can be read or deleted on this screen.

Display format

The display format for the values displayed on the program external variable monitor can be switched.
The display may not switch depending on the type of the variable. For details, refer to the following table:

Variable Integer type The displayed value can be switched between hexadecimal, unsigned decimal, and signed decimal.

monitor Real type If the value after the decimal point is 0, it is possible to switch between hexadecimal and signed decimal. However, if
the single-precision real number type is selected and the value exceeds the range of -999,999 to 999,999, an index will
be displayed.

If the value after the decimal point is not 0, only signed decimal is available.

Character string type | The display is not switched.

Position data The display is not switched in the XYZ, joint, and workpiece coordinate systems.

*1  As for the hexadecimal value displayed on the variable monitor, "&H" is prepended to the value.

Variable monitor
The values of program external variables can be checked.

For information on how to operate the variable monitor, refer to the following page:
[~ Page 189 Variable monitor
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Operation status

The robot's current position, destination point, and whether the hand is opened or closed can be checked.
Tap [Movement State] on the monitor menu screen.

XYZ Joint Hand State
[deg mm] [eg,mm]
Current Destination Current Destination
X 369 560 0000 Y 0.000 0000 hizndk
G —0.000 0,000 N -0010 0.000 Handz:
z 705130 0000 e 59950 0,000 Hand3:
A -180.000 0000 N} -0000 0000 IREmE:
B 0020 0,000 N 50,000 0.000 Hands:
© —180.000 0000 S —-0.000 0000 Handd:| ———
0.000 0.000 0000 0000 Handi:) ———-
0000 0000 0000 0000 REFEEE| =
Fi:[ 7 [rRan [ o [LBF
A [mm/sec]
’E Machine Lock : OFF TCPSpeed: | 0000
FL2 |

lell]
HEEN
ololalol

’E Seno OMN/OFF o
a
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Event history

The operation event history of the controller can be checked.

This function can be used with the CR800 series controller.

Tap [Event History] on the monitor menu screen.

While data is being acquired from the controller, a dialog appears showing that communication is in progress.

File Delete
To use the following functions, please stop monitoring. Maonitor Stop Refresh

Target Display

Device:

Jump to the Date and Time

Datz: 12022/10/12 . Time: |15:29:27 ) Jump

[tems: | 12

nmun [g=]s n
22-10-12 15:25:38 Communication open
22-10-12 15:25:38 Communication open
22-10-12 152536 Communication open

KETOPMELFATBE  |PC(LAN]
KETOP MELFATE  [PC(LAN]
KETOPMELFATB  |PC(LAN)

No. Name Description
1) File Save Tapping [File Save] will save the listed events in the text file format (.txt).
File Delete Tapping [File Delete] allows you to select and delete saved files.
2) Monitor Stop Tapping [Monitor Stop] will stop monitoring of the event history.
Refresh To acquire the latest event history while monitoring is stopped, tap [Refresh].
While data is being acquired from the controller, a dialog appears showing that communication is in
progress.
3) Target Display Selecting a device name from the drop-down list will display only the selected device event in the event
history list.
To display all events, select the blank at the top of the drop-down list.
4) Jump to the Date and Time Searching for events occurred around a specified date and time allows you to jump to the corresponding line
in the list.
Specify the date and time you want to search for, then tap [Jump].
5) Event history list Displays the list of events that occurred in the controller.
==~ Page 195 Event history list

Event history list

The list of events that occurred in the controller is displayed. The event occurred most recently is displayed on the first line.
Up to 10,000 events can be registered. The oldest event will be deleted when the number of events exceeds 10,000.

The following information is displayed for each event.

Item Description
Date Displays the date and time of the event.
Event Displays the details on the event.
Note For specific events, additional information is displayed
(such as the name of the selected program and the name of the software used for line connection).
Device Displays devices that issued an operation request to the controller.

The following devices are displayed.

Device Description
10() Indicates events by the signal input of the programmable controller, etc.
The input signal number is displayed in the parentheses.
TB(422) Indicates events by RS-422 communication of the T/B.
PC(LAN) Indicates events by supported software such as RT ToolBox on the computer.
PC(USB) The communication path is displayed in the parentheses.
none Indicates that the controller was operated directly (power on/off, etc.).
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Error

The error that is occurring in the controller can be checked.

Tap [Error] on the monitor menu screen.
Selecting an error from the list will display the cause and solution of the error in the Error Detail section.

yntax error

Error Detail

Error #: 422000000 | |Syntax arror

Cause: |[There is an ermar in the syntax of the input command state ment

Recowvery. |Check the program, and reinput the correct syntax
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Error history

The error history can be checked.

Tap [Error History] on the monitor menu screen.
While data is being acquired from the controller, a dialog appears showing that communication is in progress.

Error Level ————— Tabulation Information ———
Save Refresh
@ Select Al Start Date: PO-01-10 ‘
Start Time: 09:11:48

High Lewvel Error

Low Lewel Error

Caution
[] show Fuent Histary Count of Registered [tems: [ 57
MNo. Error
4220 Syntax error 22-10-12 11:45:42 Low
2000 The servo is OFF 22-10-12 10:55:06  Low 1
2000 The servo is OFF 22-10-11 16:13:20 | Low 1
2000 The servo is OFF 22-10-11 16:12:16  Low 1
2000 The servo is OFF 22-10-11 16:05:06 Low 1
4220 Syntax error 22-10-06 17:11:20 Low
2000 The servo is OFF 22-10-06 14:12:56 Low 1
2000 The servo is OFF 22-10-06 09:13:562 Low 1
2000 The servo is OFF 22-10-06 09:11:28  Low 1
2000 The servo is OFF 22-10-06 09:10:38  Low 1
2000 The servo is OFF 22-10-06 09:10:24  Low 1
2000 The servo is OFF 22-10-06 09:10:02 Low 1
< ONANI T aninemn i NCC No_1nN_nNe Nnn-Nn-1 e | I )I v
Error Detail
Errar % [422000000 HSyntax arror
Cause: |There is an error in the syntax of the input command state ment
Recovery: |Check the program, and reinput the correct syrtax
No. Name Description
1) Error Level Narrows down and displays the error history list according to the error level.
2) Tabulation Information Displays the start date and time of error history collection.
3) Save Saves the displayed error history information in the text file format (.txt).

The name of the error history file is set as follows: "Controller serial number"_"Current date"_"Current time".
File name example: AR0703001_20100924_092623.txt

4) Refresh Tapping [Refresh] will update the error history list.
While data is being acquired from the controller, a dialog appears showing that communication is in
progress.

5) Show Event History Enabling it will display the event history in the error history list (displays the event history on and after the

date that error recording started).
This function can only be used with the CR800 series controller.

6) Error history list Displays the list of errors that occurred in the controller.
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Error record

/N CAUTION

« Timing at which error information is registered in the error record.
The registration is performed upon error reset.
Note that turning off the power without resetting the error will cause the generated error not to be registered in the error record.

The number of times that each error occurred can be checked.
The error record function is supported with the following controller software versions.

Controller name Supported controller software versions
CR800-D/CR800-R/CR800-Q All versions

CR750-D/CRnD-700 Ver.S1j or later

CR750-Q/CRnQ-700 Ver.R1j or later

Tap [Error Record] on the monitor menu screen.
Error Level ———— Tabulation Information —
-
@®) select Al Start Date: EO-01-10
Start Time: 051148
High Lewe| Error

Low Level Errar

Caution

Count of Registered Tte ms: 10

De
12 Initialize (error log) Caution 1200000 1|2
240 Setting mismatch of safety f... Caution 24000000 22
1600/System error (No robot set) High 160000000 22
2000 The servo is OFF Low 200000000 122
3289 Program does not exist (SL... |Low 328900000 12
3361/Can not load the program(S... |Low 336100000 82
3600 Jump or return cannot be d... |Low 360004000 12
41301llegal program name Low 413000000 12
4140 The program was not found |Low 414000000 82
4220 Syntax error Low 422000000 22
Error Detail
Error # [1200000 | |Initia\ize {error log)
Cause: |Wersion is different ar ilegal log file
Recovery |Error log was initislized
No. Name Description
1) Error Level Narrows down and displays the error record list according to the error level.
2) Tabulation Information Displays the start date and time of error record collection.
3) Save Saves the displayed error record information in the text file format (.txt).

The name of the error record file is set as follows: "Controller serial number"_"Current date"_"Current time"
"REC (character string representing error recording)".
File name example: AR0703001_20100924_092623REC.txt

4) Refresh Tapping [Refresh] will update the error record list.
5) Details Tapping [Details] allows you to check the details of the error history.
6) Error record list Displays the list of errors occurred in the controller and the number of times that the errors occurred.
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13.3 Signal monitor

General-purpose signals

The status of signals input to the controller from external devices and that of signals output to the external devices from the

controller can be checked.
Tap [General Purpose Signal] on the monitor menu screen.

Display Format Hex v

Input Signal:
Signal# FIE|(D|[C|[B|[A|9 |B|7 | 6|54 ]|3|2|1]0 Hex
15- 0 o o 0 o i] 1] 1] 0 1] 0 1] i] 1] 1] 0 1] 0000
31- 16 1] 1] 0 1] 1] 1] 1] 0 1] 0 1] 0 0 1] 0 1] 0000
47- 32 1] a 0 1] 1] 1] a 0 1] 0 1] 0 0 a 0 1] 0000
63- 48 1] 1] 0 1] 0 1] 1] 0 1] 0 1] 0 0 1] 0 1] 0000
79- 64 1] 1] 0 0 1] 1] 1] 0 1] 0 1] 0 0 1] 0 1] 0000
95- 80 0|0 0 0 i] ] 1] 0 1] 0 0 ] ] o 0 0 0000
111- 96 0|0 0 0 ] ] 1] 0 1] 0 0 ] ] o 0 0 0000
127- 112 0|0 0 0 i] ] 1] 0 1] 0 0 ] ] o 0 0 0000

@ Iil Pseudo Input

Output Signal:

Signal# F|E|D|C|B|A|9|B|7|6|5|4|3 2|10 Hex
15- 0 o|lo|o|o|lo|o|lo|oflo|o|lo|ofo|o|o|o 0000
31- 16 o|lo|o|o|lo|o|lo|oflo|oflo|ofo|o|0]o0 0000
47- 32 o|lo|o|o|lo|o|lo|oflo|o|lo|ofo|o|o]o 0000
63- 48 o|jo|o|o|lo|o|lo|ofo|oflo|ofo|oO|0O|oO 0000
79- 64 o|lo|o|o|lo|o|lo|oflo|oflo|ofo|o|oO]oO 0000
95- 80 ojojo|ofo|ofo|ofo|oflo|OfO|O|0]@O 0000
111- 96 ojlo|o|o|lo|o|lo|ofo|oflo|ofo|o|O]oO 0000
127-112 (o |o|o|o|o|ofo|ofo|ofO|Of0O |0 |0]@O 0000
i
No. Name Description
1) Display Format Switch the display format for signal values.

The display format can be selected from among hexadecimal, unsigned decimal, and signed decimal.

2) Monitor Setting Set the range of signals to be displayed on the screen.
=~ Page 200 Monitor settings

3) Input Signal list Displays the input signal bit information and signal values.
Signal numbers to be displayed in the list can be switched with [A] and [¥] under the list.

4) Pseudo Input Pseudo input of signals is possible.
=~ Page 201 Pseudo input

5) Output Signal list Displays the output signal bit information and signal values.
Signal numbers to be displayed in the list can be switched with [A] and [¥] under the list.

6) Forced Output Forced output of signals is possible.
=5~ Page 202 Forced output
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Monitor settings

Signals to be displayed can freely be set in a continuous range.

Tapping [Monitor Setting] will display the setting dialog.

Set the start numbers of signals in Input Signal# and Output Signal#, set each display range in Lines, then tap [OK].

Once the screen is closed, the set input and output signal numbers, and lines will be saved automatically. The settings will be
applied next time the screen is displayed.

Monitor Setting

Input Sigral? :
Lines :
Output Signal# -

Lines :

T
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Pseudo input

/N CAUTION

» While the controller is in pseudo input mode, signal input from external devices cannot be received.
To use pseudo input, put the controller into pseudo input mode. While the controller is in pseudo input mode, the controller cannot receive signal input from
external devices.

« To release the controller from pseudo input mode, turn on the power of the controller again.

In pseudo input mode, the status of signals input on the pseudo input screen (not general-purpose input signals of the
controller) is recognized as input signals.
Tap [Pseudo Input]. The pseudo input screen will appear.

Input Signal << Pseudo Input >>

e (oo o[ oo [0 o
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Boonoooo
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Can Pseudo Ir\put) Gm Pseuo Ir\puD

SDec

lIl 3Dec

1. Set signals for pseudo input.
32 signals can be set at a time. Enter a signal number to be set as the start signal number, then tap [Set].

2. The input status of 32 signals will appear. Change the values of each signal using the check boxes.

3. Tapping [Bit Pseudo Input] will input signals to the controller.

Enter a signal value in the input field on the right side of the screen, then tap [Set]. The signal values shown on the left side of
the screen will be changed.

The setting selected in [Display Format] on the general-purpose signal screen is used in the display format for the input field.
(Hexadecimal: Hex, Unsigned decimal: UDec, Signed decimal: SDec)

Tapping [Port Pseudo Input] will input signals to the controller.
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Forced output

/N CAUTION

« Signal forced output

Signal numbers assigned (used) as dedicated output signals cannot be forcibly output.

Forced output is possible regardless of whether the controller mode is either [AUTOMATIC] or [MANUAL]. However, if any of the programs is running, forced
output is not possible. (Except ALWAY'S programs)

Signals can be forcibly output from the controller to external devices.
Tap [Forced Output]. The forced output screen will appear.

Output Signal << Forced Output >>

Head Signal # |I|
S aadoopnpopon
mre. OOOOOOOO
noopooool
me. OOOOOOOO
=== [T
e OOOOOOODO

TR

T -
maw, 0O OO0O0OOODO
Can Farced OulpuD Gm Forced Ou(puD

SDec

SDec

1. Set signals for forced output.
32 signals can be output at a time. Enter a signal number to be set as the start signal number, then tap [Set].

2. The output status of 32 signals starting with the specified signal number will appear. Change the values of each signal
using the check boxes.

3. Tapping [Bit Forced Output] will output signals from the controller.

Enter a signal value in the input field on the right side of the screen, then tap [Set]. The signal values shown on the left side of
the screen will be changed.

The setting selected in [Display Format] on the general-purpose signal screen is used in the display format for the input field.
(Hexadecimal: Hex, Unsigned decimal: UDec, Signed decimal: SDec)

Tapping [Port Forced Output] will output signals from the controller.
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Named signals

Naming general-purpose I/O signals allows you to check the status.

"Named Signal" allows you to check the status of dedicated I/O signals and named general-purpose I/O signals.
Read a definition file for named signals in the controller at startup.

Tap [Named Signal] on the monitor menu screen.

General Purpose Signal

Detete Stans! Fll in Rokot

2 £ / T

All slot Start 3 0 Bin Special
All slot Stop (no change) 0 0 Bin Special
Error reset 2 0 Bin Special
Servo off 1 0 Bin Special
Servo on 4 0 Bin Special
Operation enable 5 0 Bin Special

Dutput : =
‘During execute 0 0 Bin Special
During error 2 0 Bin Special
During servo on 1 0 Bin Special
Operation enable 3 0 Bin Special
No. Name Description
1) Add Opens the signal name editing dialog.
Edit =~ Page 204 Adding or editing named signals
2) Delete Deletes the selected signal.
However, dedicated 1/O signals cannot be deleted.
3) Set Executes pseudo input/forced output for I/O signals.
Select a signal from the list, then tap [Set]. The pseudo input screen or forced output screen will appear.
For information on how to use pseudo input and forced output, refer to the following pages:
=~ Page 201 Pseudo input
=~ Page 202 Forced output
4) Load Reads definition information on named signals saved in the controller.
5) Save Saves information on the set named signals in the controller.
6) Delete Signal File in Robot Deletes information on named signals in the controller.
7) Named signal list Displays lists of dedicated 1/O signals and named general-purpose 1/O signals.
The contents of the list are displayed by reading a definition file for named signals in the controller.
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Adding or editing named signals

To add a named signal, tap [Add].
To edit a named signal, select it from the list, then tap [Edit].

Signal Name Edit

Signal Narme: ‘ ‘
Signal
@ Input Output
Wiew
@ Birary Decimal (Signed) Hexade cimal

Decirmal [Unsigned)

ClDSE

Enter general-purpose signal numbers and name, select the signal type and display format, then tap [Add] or [Change]. The
list will be updated.
The [Add] button does not close the signal name editing screen, so you can continue to add more signals.

Stop signals

The status of stop signals (stop and emergency stop) input to the controller can be checked.
Tap [Stop Signal] on the monitor menu screen.

Stop
Signal  State Description
O/P OFF  Operation Panel
T/B OFF  Teaching Box
/0 OFF Dedicated input signal STOP and STOP 2, stop dedicated input (SKIP ing
PC OFF  Stop by communication from PC efc.

< >

Emergency Stop
Signal  State Description
/O OFF  External emergency stop input (CNUSR connector, EMGIN connector)é

Input Status

Input 1 2 Description
EMG OFF OFF  Input state of external emergency stop (EXTEMG11/EXTEMG1:
DOOR ON (@' State of door switch connection (DOOR1/DOOR2)

orkeY NI The state input of Mode selector switch (OPKEY1/OPKEY2)

TBEMG OFF OFF  Input state of the emergency stop button switch of the teachir

TBENA OFF OFF  Teaching box operation enable switch input state (TB ENABLS]
DM ON @B Input state of the enable switch of the teaching box (3 positior

The displayed contents differ depending on the controller being connected.
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Register

/N CAUTION

« It is available when the CC-Link/EtherCAT option card is attached to the controller or the CC-Link IE Field Basic function is enabled.

The status of register values input to the controller from external devices and that of register values output to the external
devices from the controller can be checked.
Tap [Register (CC-Link)] or [Register (EtherCAT)] on the monitor menu screen.

Pseudo Input Forced Output

Input Register: Qutput Register:

5000 0 0
goo1 0 0000 G001 0 0000
5002 0 0000 6002 0 0000
go03 0 0000 G003 0 0000
5004 0 0000 6004 0 0000
g005 0 0000 G005 0 0000
5006 0 0000 G006 0 0000
goo7 0 0000 G007 0 0000
5008 0 0000 6003 0 0000
go09 0 0000 G009 0 0000
5010 0 0000 6010 0 0000
ot 0 0000 G011 0 0000
5012 0 0000 6012 0 0000
g013 0 0000 G013 0 0000
5014 0 0000 6014 0 0000
G015 0 0000 G015 0 0000
No. Name Description
1) Pseudo Input Pseudo input of register values is possible.
=~ Page 206 Pseudo input
2) Monitor Setting Set the display range of the register list.
=~ Page 206 Monitor settings
3) Forced Output Forced output of register values is possible.
=~ Page 207 Forced output
4) Register list Displays the values of input and output registers.
Signal numbers to be displayed in the list can be switched with [A] and [¥] under the list.
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Monitor settings

Registers to be displayed can freely be set in a continuous range.
Tapping [Monitor Setting] will display the setting dialog.
Set the start numbers of signals in the input signal number and output signal number, then tap [OK].

Monitor Setting

Outou

Pseudo input

/MN\CAUTION

* While the controller is in pseudo input mode, register input from external devices cannot be received.

To use pseudo input, put the controller into pseudo input mode. While the controller is in pseudo input mode, the controller cannot receive register input from
external devices.

« To release the controller from pseudo input mode, turn on the power of the controller again.

In pseudo input mode, values input on the pseudo input screen (not external register input) are recognized as input register
values.
Tap [Pseudo Input]. The pseudo input screen will appear.

Pseudo Input

First Register Number : 6000 Set

@ Des Hex Refresh

G000: G00g:

Gom G003:

G002 ao10:

G003 a0

6004 6012

G005 6013

6006 6014

OOOOOOOO.

o O O o] O o] ©o ©

aoa7 G015:

1. Set registers for pseudo input.
16 registers can be set at a time. Enter a register number to be set as the start register, then tap [Set].

2. The input status of 16 registers starting with the specified register number will appear. Enter each register value.

3. Tapping [Input] will pseudo input the register values to the controller.
If "Hex" is selected in [Monitor Setting], enter a hexadecimal register value.
Tapping [Refresh] will display the latest register information.
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Forced output

/N CAUTION

« Register forced output
Forced output is possible regardless of whether the controller mode is either [AUTOMATIC] or [MANUAL]. However, if any of the programs is running, forced
output is not possible. (Except ALWAY'S programs)

Register values can be forcibly output from the controller to external devices.
Tap [Forced Output]. The forced output screen will appear.

Force Qutput

First Register Number : 6000 Set

® Dec Hex Rafrash

G000: 6008

600 6009

6002 6010

6003 6011

G004 a012:

G005 G013

G008 ao14:

OOODOOOO.

o o] o cf o O o] ©

6007 6015

ous

1. Read registers for forced output.
16 registers can be output at a time. Enter a register number to be set as the start register, then tap [Set].

2. The output status of 16 registers starting with the specified register number will appear. Enter each register value.

3. Tapping [Output] will output register values from the controller.
If "Hex" is selected in [Monitor Setting], enter a hexadecimal register value.
Tapping [Refresh] will display the latest register information.
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10 unit

The status of XY device variables of the programmable controller I/O module can be monitored.

This function can be used with all the versions of the CR800-R/CR800-Q series controllers and Ver.R3 or later of the CR750-
Q/CRNnQ-700 controllers.

Tap [IO Unit] on the monitor menu screen.

Monitor Setting

“alue

Input X Device:

-

S| DD | DD | DS D m

Device#

F— 0
1F=10
2F- 20
JF— 30
AF= 40
EF= G0
GF— G0
TF= 70

>

<4

S| DD | DD | D | D [T 2

oD || DD || DD

(e} pe] Lal el ol el le)be) V)

S| DD | DD | DD D

oD || oD || DD |a

DD ||| DD (D0

S| D | D | DD | D | DD m

S| D | D | DD | DD D=

S| DD | DD || DD |

oD | D | OO | DD (DD

DO | D | DO | D DD

S| DD | DD | D | DD |

oD || DD || DD

QDD OO | DD D

OO || OO D DO
oo |o|C|O|o|(e|o

Qutput Y Device:

M
m

Device# Yalue

F- 0
1F-10
2F= 20
3F-30
4F- 40
5F= 50
GF- 60
FF=70

>

OO ||| D | DD | R

DN OO DD || D

Lol M) ' Ban 'l Fon ) Ran) Fun ll Han ] Vi

(el Kav on R Fonl Kan) Ran il |

Lol ) ' Banl Won ) an) an Jf an ] ¥y

OO DD O | DO | m

OO DD O | DO | D=

DN DO D || O ||

Lol M) (' Ranl on ] Ky (un o ) Ve o]

D DD DD | DD | D=

OO DD D | DD ||

DN OO || D || D || e

Lol ') (' Banl on ] ) [l o ) BN Y

OO O[S D | DD | D
DO O[S D| DD D
O OO DO | |O || e
oo DD || DD D

No. Name Description

1) Monitor Setting Set the display range of the XY device variable list and the display format for signal values.
=~ Page 208 Monitor settings

2) XY device variable list Displays the values of input X devices and output Y devices.
Device numbers to be displayed in the list can be switched with [A] and [¥] shown on the right side of the list.

Monitor settings

Tapping [Monitor Setting] will display the setting dialog.
Set the start numbers of each device and the data size and display format used when signals are displayed, then tap [OK].

IO Unit Monitor Setting

Grid Size
Input ¥ Device# (HEX): 0 @ 16 Bit Integer
32 Bit Integer
Wiew
Output ¥ Device# [HEX): 0
@ Dec
Hex
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Safety input signals

You can monitor the DSI1 and DSI2 input signals that switch the monitoring items of the safety monitoring functions and the
monitor modes of the safety monitoring functions (SLS/SLP/STR).

For information on the robot safety option, refer to the following manual:

[T 1Robot Safety Option Instruction Manual (BFP-A3531)

This function can be used with all the versions of the CR800 series controllers and software Ver.R6, S6 or later of the CR750/
700 controllers.

The monitoring items on this screen differ depending on the controller being connected.

DSl
DEl-A: OFF DSl -B: OFF
DEl2-A OFF DsI2-B: QFF
DEl3-A: OFF DSI3-B: OFF
DSl4-A: OFF DSl4-B: OFF
DEla-A OFF DSIa-B: OFF
DSl6-A: OFF DSl6-B: OFF
DEl7-A OFF DSI7-B: QFF
Dslg-A: OFF DsIg-B: OFF

13 STATUS MONITORING
13.3 Signal monitor 209



210

Devices

The bit status of devices of the robot CPU (R16RTCPU) that can be accessed from external devices can be checked.

This function can be used with the CR800 series controller.

Tap [Device] on the monitor menu screen.

Tapping the Device drop-down list will display a list of accessible devices.

Selecting a device will show the bit status
The following devices can be selected.

of the device and a list of device values.

When connecting the CR800-D controller

When connecting the CR800-R controller

When connecting the CR800-Q 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)

Device :
X(Bit device)

Start # Lires

7Y

(Hex)
(Setting Range 0-FFF)

Device Name

X0

|

Display Format

‘ Hex

X10
X20
X30
X40
X50
X60
X70

o Qo o o O O

O O O O O O Oy
O O O O O O IOay
O o O O O O Jawel

o
o
o
(=]

O O O O O O O xs
O O O O O OO
o O O O O O e
O O O O O O O &
O O O O O O e
O O O O O O O §)
O O O O O O O§
C O O O O O O N

o
o
o
o
o
o
o

O O O O O O oW

o

The values of bits on each line are displayed at the right end of the list with the setting selected in [Display Format].

The display format can be selected from among hexadecimal, unsigned decimal, and signed decimal.

Enter the start number and the number of lines to be displayed (1 to 32), then tap [Set]. The list display range will be set.

Tap a device bit value on the list, then tap the value again. The bit value will be changed.
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13.4 Operation monitor

Operating information

Information such as the robot's operation time and battery usage time can be checked.
Tap [Operating Information] on the monitor menu screen.

Time

22-10-11 125026

QO perating Information

Power ON Tims 0 hours

Operation Time 0 hours

Sarvo ON Time 1 0 hours
2 0 hours

When the CR800 series controller is connected, the battery remaining time is not displayed.
For information on how to initialize the battery remaining time, refer to the following page:
==~ Page 231 Initializing the battery remaining time

Production information

The latest takt time, operation time, cycle count, average takt time for each program in the controller can be checked.
The operation time, latest takt time, and average takt time can be measured up to 1193 hours (approx. 49 days).
Tap [Production Information] on the monitor menu screen.

{  Refresh
erres

Program name Operation Time Cycle# MNew Cycle Time Average Cycle
;1 00:13:39 68 00:00:02 880 00:00:12 05
2 00:00:00 0 00:00:00.000 00:00:00 00
3 00:00:20 10/ 00:00:03.043 00:00:02 03

Tapping [Refresh] will update production information.
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Option card

Information on the option card attached to the controller can be checked.
Tap [Board] on the monitor menu screen.

Slot No. : 1 - Card Name :

Card Infermation :

Selecting a slot from the Slot No. drop-down list will display the card name and card information.
If an option card is not attached to the slot or the controller has no slot available for the attachment, the card name and card
information will not appear.
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13.5 Servo monitor

Information on the robot's servo system is monitored.

ABS

Data related to the positions of each axis motor referenced by servo processing can be monitored.

* Position Feedback

Displays the current motor rotation position in encoder pulses.

« Position in 1 Rotation

Displays the current position within one encoder revolution.

("0" is always displayed.)

* Fdt Command

Displays the amount of change of the position command between control cycles.
("0" is always displayed.)

+ Position Droop

Displays the deviation amount of the motor rotation position with respect to the position command.
» Max. Position Droop

Displays the maximum value of the position droop after the controller is powered on.

* Position Command

Displays the command of the motor rotation position to the servo in pulses.

Tapping [Reset] will reset all the servo monitors.

Position Feedback Position in 1 Rotation Fdt Command

[Puise] [Pulse] [Pulse/T]
NI 0 M 4] M 4]
2 -1450 NE 0 NE 0
Ja: 20968378 J3: 0 Ja: 0
M 0 M 0 M 0
B 20871450 B 0 B 0
S 262140 S u} i u}
JT: 0 NIE 0 NIE 0
B o] A 0 A 0

Position Droop Max. Position Droop Position Command

[Pulse] [Pulse] [Pulse]
He 0 M 0 S 0
S 1 £ 1 £ —1448
J3: 0 Ja: 0 Ja: 20968385
M 0 M 0 B 0
J: 0] B 0 B 20871485
Ji: - Ji: -1 Ji: 262142
JT 0 J7 0 Jr 0
Ja 0 iR 0 B 0]
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Speed

Data related to the speed of motors of each axis can be monitored.

» Amount of Feedback / MAX.

Displays the current motor speed in rpm.

» Speed MAX.

Displays the maximum value of speed feedback after the controller is powered on.
* Speed Command

Displays the command of the speed to the motor in rpm.

Tapping [Reset] will reset all the servo monitors.

Speed hMAK. Speed Command

Speed
[rprm]

Armount of
Feedback / MAX.

0

bS5 osERS

bS5 o RS

] O‘O‘O‘O‘O‘O‘O‘

bS5 s E8 S
Lo o | v | o | |
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Current

Data related to the current values of motors of each axis can be monitored.

e Current Cmd

Displays the current command to the motor.
* Max. Current Cmd1
Displays the maximum value of the current command after the controller is powered on.
* Max. Current Cmd2
Displays the maximum value of the current command for the latest two seconds.
» Current Feedback

Displays the current value of the motor current.
+ Tolerable Cmd-/+
Displays the limit values on the - side and + side of the current command set for each axis motor.
* RMS Current

Displays the current effective motor current value (RMS).

Tapping [Reset] will reset all the servo monitors.

Current Cmd

N

J2

J3

S

b
5]

J7:

s

[Arms]
Current Crd / Max Cmecl Max. Current Cmdt Max, Current Cmd2
0,000 NE 0000 J: 0.000
0000 Ja 1.050 N 0000
0,000 &B: | 1.040 & | 0.000
0000 B 0000 A 0.000
0,000 5 0000 5 0.000
[ 0000 K 0.000 5 | 0000
| 0000 J7: 0.000 J: | 0000
| 0000 ] = 0.000 B | 0000
Current Feedback RME Current ——
[Aarme] [Arme]
=/ Gurrent Feedback / + Tolerable Cmd- Tolerable Crmd+
0000 J:| -14730 o 14730 J: | 0000
0000 | -14480 2 14490 &2 | 0000
Q.000 &: | -6630 4 6630 U5 | 0000
@000 | [ —2as0 o 2450 S | 0000
0000 | & a0 & 1570 & | 0000
@000 S5 | -2890 2850 6 | 0.000
0.000 J7 0000 JT: 0000  J7 | 0.000
0.000 N:T 0000 B 0000 & | 0000

N
Reset
~

}
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Load

The load status of each axis motor and the temperature of the encoder can be monitored.
The encoder temperature function is supported with the following controller software versions.

Controller name Controller software version
CR800-D/CR800-R/CR800-Q All versions

CR750-D/CRnD-700 Ver.S3 or later
CR750-Q/CRnQ-700 Ver.R3 or later

* Axis Load Level

Displays the current load ratio of each motor as an alarm level. If this value reaches 100%, an overload error will occur.
* Max. Axis Load Level

Displays the maximum value of the axial load level after the controller is powered on.

Tapping [Reset] will reset all the servo monitors.

Axis Load Level

. Az Load Level Mla. Axis Load Lewel
A 0.000 M 0.000
g2 5.000 2 5.000
Nch 25000 g3 25.000
M 0.000 M 0.000
B 0.000 5 0.000
5 0.000 J: 0.000
J7 0.000 Nk 0.000
=T 0.000 =T 0.000

Encoder Temp.
[deg C]

Cur. [V Amb. temp.
S 0 0 [eg C]
S ol 0 30
eh 0 0
=% ol 0
K o] 0

Tapping [Change] will start the ambient temperature setting dialog.
This dialog allows you to change the ambient temperature parameter.

Amb temp. Setting

Amb. temp. 30

[dez C]

Explain
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Power

Data related to the main circuit power of the controller can be monitored.

* Motor Power Voltage

Displays the current value of the power supply voltage.

* Motor Power Voltage (MAX)

Displays the maximum value of the motor power supply voltage in the servo ON state.
* Motor Power Voltage (MIN)

Displays the minimum value of the motor power supply voltage in the servo ON state.
* Regeneration Level

Displays the regenerative current values of each axis as an alarm level. If this value reaches 100%, an excessive
regeneration error will occur.

Tapping [Reset] will reset all the servo monitors.

Motor Power Regeneration Level

=
&=

Motor Power Woltage
o [V

Motor Power Woltage (MAX)
0 [V

Motor Power Yoltage (MIM) ;
o [V

5SS s50E865
L3 ' o (e ) o ) (e ) o ) [}
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14 mAINTENANCE

Robot maintenance such as setting origin data and initializing information can be performed.
Tapping [Maintenance] in the menu will display the maintenance menu screen.
The maintenance menu screen is composed as follows:

Origin Data Input Mechanical Stopper
The origin data string iz input from RBETE. The origin posture iz zet by contacting each axiz azainst

the mechanical stopper.

The origin posture iz zet with the calibration jig installed. This method iz used when the encoder backup data lost
in the cauze such az battery cutting.

1) — Tool ABS

User Origin Method Backup Origin Parameter

A randomly designated position is set as the origin Backup or restore the origin parameter.

posture. i
@ Initialize

Time in the RC Program

2022 /02 /05 1005 27 Eraze all prozrams in the RC. The program will be

protection iz set to OF.

Serial Number Teaching Box
Flease set the serial nurmber of the allocated robot of Deletes all data stored in the teaching box.
each robot.

'
'
'
'
'
'
'
'
"
initialized even if the program protection or variable |
.
'
'
'
'
'
'
'
'
'

Thiz function iz uzed to identify the robot.

’Q Maintenance Forecast

With “haintenance forecasting”, vou can reference the parts replacernent timing (re—greasing, battery and belt
replacement] from the operation data collected up to now in the robot controller.

? " Release the brakes :

Shows brake releaze.

! .
5) L % Password Setup
It iz pozzible to forbid access to the robot programs, parameters, and files in the robot controller. !

6) S 0 Version
! Dizplaying version information. f

7)— £X Setup quidance
| Shows guidance |

No. Name Description

1) Set Origin Sets robot origin data.
=~ Page 219 Origin settings

2) Initialize Initializes the data in the robot controller.
=" Page 229 Initialization

3) Maintenance Forecast Displays the replacement timing of parts based on the calculation from robot operation data.
=~ Page 232 Maintenance forecast

4) Release the brakes Releases the brake of each robot axis. Use this operation when directly moving the robot arm by hand.
=" Page 239 Releasing brakes

5) Password Setup Sets a password for program editing, parameter editing, and controller file editing for function restriction.
=~ Page 241 Robot controller security function (password settings)

6) Version Used to check the software versions of the robot controller and teaching pendant.
=~ Page 244 Version

7) Setup guidance Configures the basic settings when the controller is started for the first time.
==~ Page 29 INITIAL SETTINGS

14 MAINTENANCE
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14.1 Origin settings

The origin of the robot can be set, and origin parameters can be backed up.

Origin data input method
/N CAUTION

Be sure to enter correct values for the origin data of the J7 and J8 axes.

For the origin data of the J1 through J6 axes, the compatibility of values in the robot controller is checked. For the origin data of the J7 and J8 axes, however,
the compatibility is not checked. Ensure that the correct values are entered.

The origin data of the J7 and J8 axes is displayed only when the corresponding additional axes are used.

The origin is set by entering the coded data of each axis origin. Additionally, robot origin data can be saved in a file.
Tap [Origin Data Input] on the maintenance menu screen.

(Save o File) @ad fram F@ ( hirite ) ( Refresh )

o 000000 a

J1: 1000000 @+ 0.0000

& :|000000 &2 0.0000

5 | YYISQF ¢.&:10.0000

+: 1000000 +4: 0.0000

&: [07F@NI d¢5:10.0000

&% |003U#T +6: 0.0000

g7

B
[Save to File] : Saves the displayed origin data in a file.
[Read from File] : Reads saved origin data from a file and displays it on the screen.
[Write] : Writes the origin data displayed on the screen to the robot controller.
[Refresh] : Reads the origin data from the robot controller and displays the latest status.

This method sets an origin by entering the coded data of each axis origin.
The following shows the setting procedure.

1. Tumn off the control power of the controller and remove the robot cover with the origin data sticker.
2. Enter origin data in the D and J1 to J8 columns on the setting screen shown above.

3. Tap [Write].

The origin data sticker is affixed to the cover of the robot arm.

The affixing position differs depending on the model. For details, refer to the instruction manual for the robot being used,
"Robot Arm Setup and Maintenance".

14 MAINTENANCE
14.1 Origin settings 21 9



Point

About DJNT (origin position error) parameters

DJNT shows the origin position error. When the origin position is revised using the position repair tool, the
values will be set in DINT. (When the origin position is not revised using the position repair tool, all the
elements are 0. However, for the RV-4A, the values are entered beforehand.)

DJNT is not released to general customers, so the values cannot be changed directly.

About DJNT 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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Mechanical stopper method

/N CAUTION

Releasing a brake will cause the robot arm to fall under its own weight depending on the posture. As a safety measure, take steps such as supporting the arm
to prevent it falling before releasing the brake.

Set the origin of the robot using the robot mechanical stopper.
Tap [Mechanical Stopper] on the maintenance menu screen.
"Last" displays the origin setting method used last time. It is not displayed depending on the controller software version.

Set -

Set Origin
Mot Set

Origin Data Last Setting Origin

[mm, degl State
S 243.00 ot set D N -
S -116.00 Mot et I:' N -
J3 150.00 Mot set I:I B -
H 203,00 Mot set []* -
4 12100 Mot set 15 -
B 000 Mot set [] -
JI 0.00 Mot set ]
B 000 kot set D B

This method sets an origin by bringing the robot arm into contact with the mechanical stopper.
The following shows the setting procedure.

Common to the RH/RV series

Perform the following steps for the J1 and J2 axes when using the RH series, and the J1 to J4 axes when using the RV series.
Multiple axes can be set at a time.

1. Release the brake of the axis to set its origin or use jog operation to bring the robot arm into contact with the mechanical
stopper. The mechanical stopper is located on the + side and the - side. The sign of the mechanical stopper origin
position (joint coordinates) parameter "MORG" allows you to check in which direction the robot arm should move for
contact with the mechanical stopper.

2. Stop releasing the brake or turn off the servo while the robot arm comes into contact with the mechanical stopper.

3. Onthe setting screen, select an axis to set its origin, and tap [Set Origin].

For the RH series

Set the origins of the J3 and J4 axes at a time.

1. Release the brake of the J3 axis, then slowly bring the axis into contact with the mechanical stopper on the + side.
2. Inthis state, align the J4 axis with the mark.

3. Stop releasing the brake.
4.

On the setting screen, select the J3 and J4 axes, and tap [Set Origin].
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For the RV series

Set the origins of the J5 and J6 axes at a time.

1. Release the brake of the J5 axis or use jog operation to bring the robot arm into contact with the mechanical stopper.
2. Stop releasing the brake or turn off the servo while the robot arm comes into contact with the mechanical stopper.

3. Inthis state, align the J6 axis with the mark.
4.

On the setting screen, select the J5 and J6 axes, and tap [Set Origin].
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Tool method

/N CAUTION

If the brakes are released, some axes may fall under their own weight.
Releasing a brake will cause the robot arm to fall under its own weight depending on the posture. As a safety measure, take steps such as supporting the arm
to prevent it falling before releasing the brake.

Set the origin of the robot using the origin setting tool.
Tap [Tool] on the maintenance menu screen.
"Last" displays the origin setting method used last time. It is not displayed depending on the controller software version.

Set -

Set Origin
Mot Set

Origin Data Last Setting Origin

[rmrn, dez] State
S 000 Mot set [ -
£ 000 Mot set I:' » -
3 115.00 Mot set I:I B -
A 0.00 Mot set ] [ |
B 9000 Mat set s -
S 0.00 Mot set []% [ |
Ji 0.00 Mot set s
EE 0.00 Mot set ]

This method sets an origin by inserting the origin setting tool into the pin hole for the origin setting.
*1 If an origin setting tool is required, contact the dealer.

*2 The positions of pin holes vary depending on the model. For details, refer to the instruction manual for the robot being used, "Robot Arm
Setup and Maintenance".

The following shows the setting procedure.

Common to the RH/RV series

Perform the following steps for the J1 and J2 axes when using the RH series, and the J1 to J4 axes when using the RV series.
Set origins for each axis.

1. Release the brake or use jog operation to match the pin hole for the origin setting.

2. Move the axis back and forth to put the origin setting tool through the pin hole.

3. After putting the tool through the pin hole and fixing it into place, stop releasing the brake or turn off the servo.
4.

On the setting screen, select an axis to set its origin, and tap [Set Origin].
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For the RH series

Set the origins of the J3 and J4 axes at a time.

1. Release the brake of the J3 axis, then slowly bring the axis into contact with the mechanical stopper on the + side.
2. Inthis state, align the J4 axis with the mark.

3. Stop releasing the brake.

4. Onthe setting screen, select the J3 and J4 axes, and tap [Set Origin].

For the RV series

Set the origins of the J5 and J6 axes at a time.

1. Release the brake of the J5 axis or use jog operation to bring the robot arm into contact with the mechanical stopper.
2. Stop releasing the brake or turn off the servo while the robot arm comes into contact with the mechanical stopper.

3. Inthis state, align the J6 axis with the mark.
4.

On the setting screen, select the J5 and J6 axes, and tap [Set Origin].
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ABS origin method

Set the origin of the robot using the robot's ABS origin position.

Tap [ABS] on the maintenance menu screen.
"Last" displays the origin setting method used last time. It is not displayed depending on the controller software version.

Set -

Set Origin
Mot Set

Origin Data Last Setting Origin

[rmm, degl State
g 0.00 Mot set ] -
£ 0.00 Mot et I:I N -
J3 11500 Mot set I:I B -
M 000 Mot set ] -
i 8000 Mat set 15 -
e 000 Mot set [] -
S 000 Mat set 0w
o8 0.00 Mot set ]

This method sets the origin using the ABS marks. The ABS mark is a triangular mark affixed to each axis or scribe line.

*1 The positions of ABS marks vary depending on the model. For details, refer to the instruction manual for the robot being used, "Robot
Arm Setup and Maintenance".

The following shows the setting procedure.

Common to the RH/RV series

Perform the following steps for the J1 and J2 axes when using the RH series, and the J1 to J4 axes when using the RV series.
Multiple axes can be set at a time.

1. Move the robot arm using jog operation so that the deviation amount of the ABS mark is within 1mm.

2. Onthe setting screen, select an axis to set its origin, and tap [Set Origin].

For the RH series

Set the origins of the J3 and J4 axes at a time.

1. Release the brake of the J3 axis, then slowly bring the axis into contact with the mechanical stopper on the + side.
2. Inthis state, align the J4 axis with the mark.

3. Stop releasing the brake.
4.

On the setting screen, select the J3 and J4 axes, and tap [Set Origin].
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For the RV series

Be sure to set the origins of the J5 and J6 axes at a time.
Otherwise, error C1780 (Cannot set origin (illegal axis)) will occur.

1. Move the robot arm using jog operation so that the deviation amount of the ABS mark is within 1mm.

2. Onthe setting screen, select the J5 and J6 axes, and tap [Set Origin].
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User origin method

Set the origin of the robot using the robot user origin.
Tap [User Origin Method] on the maintenance menu screen.
"Last" displays the origin setting method used last time. It is not displayed depending on the controller software version.

Sat -

Set Origin
Mot Set

Origin Data Last Setting Origin

[rmm, degl State
S 000 Mot set I:l N -
£ 0.00 Mot et I:I P -
53 115.00 Not set I:l B -
M 000 Mot set ] -
B 50.00 Mot set 15 -
B 000 Mot set ] -
i 000 Mot set Ow
o8 ¢ 0.00 Mot set []=

This method sets an origin by using the origin posture specified by the customer and the joint values. Before using this
method, set the origin using another method.

*1  For details, refer to the instruction manual for the robot being used, "Robot Arm Setup and Maintenance".
The following shows the setting procedure.

Setting an origin using this method for the first time

1. Move the robot using jog operation to determine a posture to be used as the user origin. At this time, place a mark on the

robot so that you can return the robot to the same posture using jog operation.

2. Setthe current joint values read from the teaching pendant or RT ToolBox3 in the user defined origin parameter
(USERORG) and write the values. This operation associates the current posture with the joint values and displays them
on the origin setting (user origin method) screen as the origin data.

Setting an origin using this method for the second time or later

1. Move the robot into the posture specified in "5~ Setting an origin using this method for the first time".

2. Onthe setting screen, select an axis to set its origin, and tap [Set Origin].
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Backing up origin parameters

/N CAUTION

« If a password is registered in a parameter by the security function of the robot controller, backed-up origin data cannot be transfered.
To rewrite a parameter, delete the password of the security function. For information on how to delete the password, refer to the following page:
=~ Page 244 Deleting the password

The parameters that make up origin data can be backed up. Additionally, backed-up data can be transfered to the controller.
Tap [Backup Origin Parameter] on the maintenance menu screen.

Robot Origin Data (Parameter)

MEINSD

262145

MEIMST -

MEIMNSZ

0, 0, -20971520, 0, 20971520, 262144, 0, 0

MECFFZ -

00000000

DT -

0.0000, 0.0000, 0.0000, 0.0000, 0.0000, 0.0000
Gele ct File for Writing to RDbJD ( Save to File )

[Select File for Writing to Robot] : Transfers the origin parameters saved in a file to the controller.
[Save to File] : Saves origin parameters read from the controller (displayed parameters) in a file.
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14.2 Initialization

The following information stored in the robot controller can be set or initialized.
 Setting the time
* Initializing all programs

* Robot controller battery remaining time
» Checking the serial number of the robot controller
« Setting the serial number of the robot being connected

Setting the time on the robot controller

The time on the robot controller can be set.

Tap [Time in the RC] on the maintenance menu screen.

Sets the clock in the robot controller.
Enter the current time.

pAW¥i/10/12 16:13:28

After setting the time, tap [OK].

Deleting all robot programs

/N CAUTION

« If a password is registered in programs by the security function of the robot controller, all robot programs cannot be deleted.
To delete all robot programs, delete the password of the security function. For information on how to delete the password, refer to the following page:
=~ Page 244 Deleting the password

Delete all the programs in the robot controller.
Tap [Program] on the maintenance menu screen.
A confirmation screen will appear. Enter "YES", then tap [OK].

Confirm

Are you sure you want to initialize all robot programs?

If you want to continue, please enter 'YES'.

Cancel OK
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Serial number

Check the serial number in the robot controller and set the serial number of the robot being connected.

Tap [Serial Number] on the maintenance menu screen.

For the CR750/700 series robot controllers, the warning C0150 or C0152 (Undefined robot serial number) will occur when the
robot controller starts for the first time after the purchase. Set the serial number of the robot on this screen.

C\Nrite to File) @ad from F@ ( Write ) <SEt SErial)

bot# al Mumkbker Last Update

Controller AR0703001 2007/10/26 12:00:00

1:RV-TFR-D XXXOOOXXXX 2022/10/12 16:32:58

< >
[Save to File] : Saves the displayed serial number in a file.
[Read from File] : Reads the saved serial number from a file and displays it on the screen.
[Write] : Writes the serial number displayed on the screen to the robot or controller.
[Set Serial] : Sets the serial number of the robot.
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Initializing the battery remaining time

/N CAUTION

Do not initialize the time unless the battery has been replaced.
Doing so will cause the correct remaining time not to be referenced.

Initialize the robot controller battery remaining time.

This function cannot be used when the CR800 series robot controller is connected.

Tap [Battery Remaining Time INIT] on the maintenance menu screen.
A confirmation screen will appear. Enter "YES", then tap [OK].

Confirm

Deletes all data stored in the teaching box.

If you want to continue, please enter 'YES'.

Cancel OK
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14.3 Maintenance forecast

/N CAUTION

The results calculated by the maintenance forecast function are reference values.
To prevent failures and ensure safety, be sure to perform daily and periodic inspections.

The operation data collected in the controller can be used to refer to the replacement timing of parts (grease replenishment,
battery and belt replacement).
Tap [Maintenance Forecast] on the maintenance menu screen.

Forecast (battery, grease, and belt)

You can refer to the "time until battery replacement”, "time until grease replenishment", and "time until belt replacement”.

Setup | Reset | Others j

This iz a latest maintenance forecast announce ment.

Unit Battery
hour(s) Remaining Time : (hours)
Operation Time of a Day: 4] 14600
16.00 hourl=)/ day hour
Grease Belt
o] 24000 Unitil o] 24000 Unitil

23998 hour 23998 hour
23899 haur
23899 hour 23958 haur
23988 haour 23595 hour
23590 hour 23599 hour

23988 hour 235995 hour

il
L

v Ja:

The result of the Maintenance Forecast is a reference value to the last.
The computed result is not guaranteed.

Tapping [Refresh] at the top right of the screen will obtain information on maintenance from the controller again.

Battery

If the battery remaining time meets the following conditions, the graph will be colored orange.

(Remaining time) < ([The Remainder Days Until Presumed Maintenance Time] on the Setup screen) X (24 - [Operation Time of a Day])

(The battery replacement timing is calculated from the time when the controller is not powered on.)
When the CR800 series controller is connected, this information is not displayed.

Grease

If the time until grease replenishment meets the following conditions, the graph will be colored orange.

(Hours until replenishment time) < ([The Remainder Days Until Presumed Maintenance Time] on the Setup screen) X ([Operation Time of a Day])
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Belt

If the time until belt replacement meets the following conditions, the graph will be colored orange.

(Hours until replacement time) < ([The Remainder Days Until Presumed Maintenance Time] on the Setup screen) X ([Operation Time of a Day])

Display unit
The display units for "Grease" and "Belt" can be switched between hours and days. If "day(s)" is selected as the display unit,
the number of days of operation calculated from the daily operating hours will be displayed.

14 MAINTENANCE
14.3 Maintenance forecast 233



Settings
/A CAUTION

Information needed for maintenance forecast is not accumulated while the maintenance forecast function is set to "disabled".

The maintenance forecast function is enabled from the factory. Disabling the maintenance forecast function will not accumulate data. When the function is
changed from disabled to enabled again, data will start to be accumulated from the last state when the function was disabled. If the maintenance forecast
function has been disabled for a long time, the correct maintenance timing cannot be calculated.

Accumulation of data
A

» Time

& »
<€

Maintenance forecast Enabled — ] \ —

Disabled

N
Data is not accumulated during this period.

Here, you can set the timing for collecting information on maintenance forecast, the notification method, etc.

Setup Reset Others j

' Mainterance forecast is made effective.

Collection Level of Information : E] 4

( 1<Recommendation? — 5<High Accuracy® )

The Interval of the Forecast : E] 6

(For1-24 Hours)

How to Inform

W arming

l:l Cutput Signal —']
Assumption Operation Time of a Day (1 .00-24.00) 16.00 hour{s)/day
The Remainder Days Until Prasumed Maintenance Time : 14 (1-365) davis)

When tap [Write parameters], please update
" Maintenance forecast” in Forecast screen. Wirlte Parameters

After configuring the settings, tap [Write Parameters]. The setting values will be written to the controller. The settings other
than the dedicated output signal number will be applied after the writing process. If a dedicated output signal has been

changed, it is necessary to power on the controller again.
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The following shows the settings.

Setting Description Default
settings
(1) Maintenance forecast is made effective. Selecting the check box will enable the maintenance forecast function. Enabled
* Deselecting the check box will stop collecting information on maintenance forecast,
causing the correct maintenance timing not to be calculated.
(2) Collection Level of Information Five levels can be specified to collect information on maintenance. 1
* As the information collection level gets higher, the accuracy of maintenance improves, (recommended)
but it may extend the takt time.
(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, any of warnings C7500, C7510, and C7520 is generated regardless of
whether [Warning] under [How to inform] is selected. The warning generated varies depending on each

situation.

(4) Warning

Selecting this item will notify the maintenance time as a warning.
Warning numbers are as follows:

Grease: C753* (* represents an axis number.)

Belt: C754* (* represents an axis number.)

Selected

(5) Output Signal and Signal#

If this item is selected, signal numbers can be entered. If this item is selected and a signal
number is entered correctly, the maintenance time will be notified by outputting the
designated signal.

Not selected

(6) Assumption Operation Time of a Day

Enter estimated robot operation hours per day.

16 hours

(7) The Remainder Days Until
Presumed Maintenance Time: *** day(s)

Specify the remaining days until estimated maintenance time for use as a reference to
notify the maintenance time.

14 days

Pointp

How to reset the generated warning and output warning signal

There are two method for notifying the replacement timing of each part: Warnings (C753*, C754* (* represents

an axis number)) and output of the dedicated output signal (M*PTEXC (* represents a robot number)).

If both methods are set in "How to Inform", it is possible to turn off the warning occurrence and signal output

by resetting the error.

If "Warning" is set to disabled in "How to Inform" and only "Output Signal" is set to enabled, the output signal

will not be turned off even if the reset button” at the front of the controller is pressed. In this case, pressing the
[RESET] key on the T/B or inputting the error reset signal (ERRRESET) will turn off the output signal.

How to Inform settings How to reset notification (warning or dedicated signal output)
. . How to Inform [RESET] on the [ERROR RESET] Error reset signal
W tput |
Sl Output Signa front of the controller on the T/B from outside
v I:l Warning Resettable
Warning and
v v 4 dedicated Warning and dedicated signal resettable
signal output
Dedicated
I:' v . Not resettable Resettable
signal output

* The CR800 series controllers and CR751 series controllers do not have a reset button on the front.
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Reset

If a warning that calls for battery replacement, grease replenishment, or belt replacement by the maintenance forecast

function occurs, and replacement or replenishment has been performed, the data of the relevant axis that is stored in the

controller needs to be reset.

On the Reset screen, information on battery, grease, and belt used for maintenance forecast stored in the controller can be

reset.

[ Forecast Setup

The information for the Maintenance Forecast which has been kept in the controller is reset

‘Grease

Belt

o )

Reset of Battery Remaining Time

At the Time of Battery Exchangs

Type of reset

Description

Note

At the time of battery
replacement

When any of the warnings (C7500, C7510, and C7520) that call for
battery replacement occurs, and the battery has been replaced, use
this reset function.

Be sure to reset the battery remaining time after the battery has been
replaced.

When the CR800 series controller is connected, this
information is not displayed.

At the time of grease
replenishment

When a warning (warning numbers in the 7530s) that calls for periodic
inspection or grease replenishment, or other case occurs, and grease
has been replenished, use this reset function for the relevant axis.

Reset information joint axis by joint axis. Information
on multiple joint axes can be reset at a time.

At the time of belt replacement

When a warning (warning numbers in the 7540s) that calls for periodic
inspection or belt replacement, or notifies damage on a belt, or other
case occurs, and the belt has been replaced, use this reset function
for the relevant axis.

Reset information joint axis by joint axis. Information
on multiple joint axes can be reset at a time.
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Tapping [Log] allows you to refer to the last reset date/time and reset count.
However, the battery reset count is not displayed.
If resetting has never been performed, "----/--/-- --:--:--" is displayed.

Log of Reset

Date when measurement began: 02208405 08-4050

The Last Reset Daw:
Item ‘ |date time ”

Grease J -—==f--/
J2 S
J3 S
J4 S
J5 -===f-=/--
/--/
/--/
/--/
/--/

)6
Belt )1
J3
)4
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Others

/N CAUTION

Backup and restore information when replacing the controller (CPU module).

When replacing the controller (CPU module), perform a full backup and restore using the Backup/Restore tool. Also, be sure to back up information on
maintenance forecast before replacement, and restore the backed-up information after replacement.

Perform backup and restore between controllers of the same version. Otherwise, an error may occur.

After the controller (CPU module) has been replaced, if information on maintenance forecast is not restored, or it is restored after a substantial time has elapsed
since the time of backup, note that the reliability of maintenance forecast will decrease.

The information for Maintenance Forecast kept in the controller can be backed up and/or restored.

( Forecast Setup Reset

The information for the Maintenance Forecast which has been kept

in the Rokbot Controller is mcked updrestored

Rokbot contraller > T/E :
T/8 —> robot controller
Caution

When exchanging the robot controllefCPL UNIT) @

Before exchanging backuping the information of the Maintenance
Forecast,and after exchanging, restoring the information
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14.4 Releasing brakes
/AN CAUTION

The robot arm may fall under its own weight depending on which brake is released or how the robot is configured.
A person other than the T/B operator should prevent the arm from falling before this operation. Ensure that they give signals to each other during this operation.

Release the brake while the servo power is turned off.

Use this operation when directly moving the robot arm by hand.

Tapping [Release the brakes] on the maintenance menu screen will display the brake release operation guide.

(N |

$t @ P

Set Origin

Origin Data Input

The origin data string is input from REBSTE.

Tool

The origin posture iz zet with the calibration
jig inztalled

User Origin Method

A randomly designated position is set as the
origin posture.

Initialize

Mechanical Stopper

The origin posture iz set by contacting
each axis against the mechanical stopper.

ABS

This method iz used when the encoder
backup data lozt in the cause such az
battery cutting

Backup Origin Parameter

Backup or restore the origin parameter.

Time in the RC
2022 /0B /05 10:06:14

Serial Number

Pleazs set the serial number of the allocated
robot of each robot.
Thizg function iz uzed to identify the robot

Maintenance Forecast

Program

Eraze all programz in the RZ. The program
will be initialized even if the program

protection or variable protection is set to .

Teaching Box

Deletes all data stored in the teaching box.

iith “Maintenance forecasting”, you can reference the parts replacernent timing
(re—greasing, hattery and belt replacement] from the operation data collected up to now

in the robot controller.

Release the brakes

Bhows brake release.

Password Setup

It is possible to forbid access to the robot programs, parameters, and files in the robot

controller

Version

Dizplaying version information.

Setup guidance

Shows guidance

Releasing the brake of one axis

¥~ Brake X

o
"™ Release

Current Position—
0.000
-0.010
89880
—-0.000

80,000
—-0.000

EHh&E&ERE&

Press the [+] key to
release the brake on the
corresponding axis

ml

ml -

Press the [EXE] key to
release the brake on the
checked axis

Danger

Be careful as the
arm may fall whan
the brake is
released.

VLTI

As a safety measure, be sure to use two people to release the brake.

1.

Change the controller mode to MANUAL.

2. One person should lightly hold down the 3-position enable switch on the teaching pendant.
3. The other person should support the robot arm to release its brake.
4.

The brake will be released while the [+] button with the corresponding axis name (sheet key) is pressed.
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Releasing the brakes of two or more axes

As a safety measure, be sure to use two people to release the brakes.

1.

o A WN

240

Change the robot controller mode to MANUAL.
One person should lightly hold down the 3-position enable switch on the teaching pendant.
The other person should support the robot arm to release the brakes.

Select axes to release the brakes.

The brakes will be released while the [EXE] button (sheet key) is pressed.
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14.5 Robot controller security function (password
settings)

It is possible to restrict access to the robot programs, parameters, and files in the robot controller.

The security function is supported with the following controller software versions.

Controller name Supported software version
CR800-D/CR800-R/CR800-Q All versions

CR750-D/CRnD-700 Ver.S3 or later
CR750-Q/CRnQ-700 Ver.R3 or later

It is possible to restrict access to the following functions.
The password for access to programs, parameters, and files can be individually set or unlocked.
The security function of the controller is set to off from the factory.

Type Access-restricted function Remarks

Program * Writing programs

* Reading programs

« Copying programs

* Renaming programs

« Deleting programs

» SQ Direct data writing

» SQ Direct data reading

« Initializing programs

* File manager Files cannot be deleted and renamed.
Parameter » Writing parameters Parameters can be read.
« Position repair function It is not possible to write generated revision parameters to the controller.

« Transferring backed-up origin data

 Restoring program information

File « Backup

* Restore

« Position repair function
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Tap [Password Setup] on the maintenance menu screen.

All: & ( Register/Change ) ( Celete )

Program: 5] ( Registar/Thangs > ( Delete )

Parameter: & ( Registar/Thangs ) ( Delete )

File: & ( Register/Changs ) ( Delete )
Description

impose restrictions on programs, parameters and files stored on the RAC.

Program

— write programs

— read programs

— write data for S0 Direct
— read data for S0 Direct
Parameter

— write parameters

File:

When the security function has been turned on, the @ mark is displayed on the left of the button of the item to which access
is restricted.
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Password registration

/N CAUTION

Pay sufficient attention to password management.

The security function of the robot cannot be deactivated without entering the correct password. Pay sufficient attention to password management.

Register a password in the controller.

On the Password Setup screen, tap [Register/Change] of the item for password registration. After entering a password on the

Register/Change Password screen, tap [OK]. The entered password will be shown with "*" or "@".
Set a password that is 8 to 32 single-byte characters in length. The following characters can be used.

Characters available for passwords (8 to 32 single-byte characters)

Numbers (0 to 9)
Alphabets (Ato Z, a to z)
(Note) They are case-sensitive.

Register Password

New Password

Re-enter Password

Please use 8 to 32 single-byte characters, which include numbers, A to Z, a to z for the password.

Passwords are case-sensitive.
Keep passwords in a secure place, and never forget the registered password!

Cancel OK

Changing the password

Change the password set on the controller.

On the Password Setup screen, tap [Register/Change] of the item for password change. Enter the current password and a

new password on the Register/Change Password screen, then tap [OK].

Change Password

Old Password

New Password

Re-enter Password

Please use 8 to 32 single-byte characters, which include numbers, A to Z, a to z for the password.

Passwords are case-sensitive.
Keep passwords in a secure place, and never forget the registered password!

Cancel OK

If the same password has been registered for all the items, the password can be changed at a time.
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Deleting the password

Delete the password set on the controller.
Tap [Delete] of the item for password deletion on the Password Setup screen. Enter the current password on the Delete
Password screen, then tap [OK].

Delete Password

Password

Cancel OK

If the same password has been set for all the items, the password can be deleted at a time.

14.6 Version

The software versions of the robot controller and T/B can be checked.
Tap [Version] on the maintenance menu screen.

Robot Contoller Infomation

8 nts
Software version Ver.C2e

Creation date |22-03-31

Servo software version |Ver.Z0Z

Robot |[RV-7FR-D
Controller |CR8xx-D
Language |[JPN

Program Language [MELFA-BASIC VI
Serial Number |ARD703001

Robot arm serial number | XXXXXXXX

User message(USERMSG) |No Message

Teaching Box Infomation

Software version 0

Creation date 22-10-03

COPYRIGHT(C 1201 7-2022 MITSUBISHI ELECTRIC CORPORATION ALL RIGHTS RESERVED
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15 BACKUP AND RESTORE

/N CAUTION

« If a password is registered in files by the security function of the controller, backup and restore cannot be performed.
To perform a backup or restore, delete the password of the security function. For information on how to delete the password, refer to the following page:
=~ Page 244 Deleting the password

Information in the controller can be backed up to the T/B or USB memory.
Backup data stored on the T/B or USB memory can be restored to the controller.
(=5~ Page 246 Backup

[=5~ Page 247 Restore

15.1 Backup/restore screen

Tapping [Backup] in the menu will display the backup/restore screen.

Select which operation you want to perform from [Backup/Restore] at the top left of the screen.

Backup/Restore Backup destination

Backup T/B usB f Delete L‘:I \: Execute ]\
Backup type

Controller serial #: Rohot serial #
All Files . ARO703001 ‘

Backup Name Backup Date Controller Serial # Rokot Serial #
20221012-163406 2022/10/12 16:34:10 ARO0703001 XXXXXXXX
< >
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15.2 Backup

/N CAUTION

« To backup the values of robot (system) status variables or program external variables, reset the power of the controller, then perform a backup.

« System file created at the time of backup

When a backup is performed, BKUP.SYS and MECHA.SYS files will be created automatically. Note that deleting or overwriting these files will cause backed-up
data not to be edited in offline mode or not to be restored to the controller.

Information in the controller is saved on the T/B or USB memory.

Backup/Restore Backup destination 1)
v I - s "7__ ﬂ_,""
I 2)
4) Backup type
Caontroller serial # Rokot serial #: 5)
All Files - ‘AF{O?OSDM ‘ OCOK
ackup Name Backup Date Controller Serial # Robot Serial # 6)
20221012-163406 2022/10/12 16:34:10 ARO0703001 XXXXXXXX
No. Name Description
1) Backup destination Select where to save backup data.
2) Delete Delete backup data saved on the T/B or USB memory.
3) Execute Perform a backup.
4) Backup type Select the backup type.
=~ Page 246 Backup information
5) Serial # Displays the serial numbers of the controller and robot being connected.
6) Backup data list Displays the list of backup data saved on the T/B or USB memory.
It displays only the backup data selected by Backup type.

Backup information

There are four types of backup.

All Files Backs up all the files (robot programs, parameter files, etc.) in the controller.
To backup/restore data for the same robot, batch back up data.

Program Backs up robot program files only.
It is useful when restoring only robot programs to another robot.

Parameter Files Backs up parameter files only.
It is useful when restoring only parameter files to another robot.

System Program Saves system base program files.
System base programs contain system variables. This type is used to back up system variables only.

EBacking up the parameter list
Selecting [All Files] or [Parameter Files] from Backup type will display [Backup parameter list] in the dialog in the process of

backup execution.

When editing the parameter saved through the backup process using RT ToolBox in offline mode, select the check box.
For backup only, the check box does not need to be selected.

Deselecting the check box will shorten the time required for backup.
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15.3 Restore

Backup data stored on the T/B or USB memory is transferred to the controller.

Backup/Restore Reference destination of backup 1)
Restore T/B Usge l‘ Delete | \: Execute—:‘— 3)
e | . A
| 2
4) Backup type
Controller serial #: Robat serial #: 5)
All Files . AR0703001 ’ OGO
Backup Date Controller Serial # Robot Serial #
20221012-163406 2022/10/12 16:34:10 AR0703001 XXXXXXXX
No. Name Description
1) Reference destination of backup Select the reference destination of backup data used for restore.
2) Delete Delete backup data saved on the T/B or USB memory.
3) Execute Perform a restore.
4) Backup type Select the restore type.
=~ Page 247 Restore information
5) Serial # Displays the serial numbers of the controller and robot being connected.
6) Backup information list Displays the list of backup data saved on the T/B or USB memory.
It displays only the backup data selected by Backup type.

Restore information

There are four types of restore.

All Files

the specified folder to the controller.

Initializes all the information in the controller, then transfers all the files (except BKUP.SYS and MECHA.SYS) in

Program

Transfers the robot program files in the specified folder to the controller.

Parameter Files

Transfers the parameter files in the specified folder to the controller.

System Program

Transfers the system base program files in the specified folder to the controller.
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Restore settings

Once a restore is performed, the restore setting screen will appear.

The restore setting screen allows you to select information you want to restore. Selectable items differ depending on the type
of restore.

Note that origin data or position revision parameters may change if communication is canceled in the process of restore.

Backup information{All Files Backup)

Backup Nams | 20221012—1634@6| Backup Dats: | 2022/10/12 16 34-wo|
Cantroller Serial # | ARD703001 | Rohot Serial # | ><><><><><><><><|
Rokot | R\f—?FR—D| Commant: | |
Last Upate | 2022/10/12 16:34:1 o|

Select restore information(T/B —> Controller)

& Program information  Restore histary file data
@ All D Change robot origin data
Select Select D Change the robat arm serial #
+ Restore after deleting programs of existence D Restore file manager’ s cata

D Restore operating information
& Parameter infarmation

® A

Select Select

J Fustem Frograme

EProgram information
When [All] is specified, all the robot program files in the folder will be transferred to the controller.

D Restore maintenance forecast data

When [Select] is specified, the robot program files specified within the folder will be transferred to the controller. When [Select]
is tapped, files to be transferred can be selected.

HRestore after deleting programs of existence
Selecting the check box will perform a restore after all the robot programs in the controller have been deleted.

HEParameter information
When [All] is specified, all the parameter files in the folder will be transferred to the controller.

When [Select] is specified, the parameters specified within the folder will be transferred to the controller. When [Select] is
tapped, parameters to be transferred can be selected.

ESystem Programs
Selecting the check box will transfer the system base program files in the specified folder to the controller.

HRestore history file data

It is available only when "All Files" is selected in Backup type.

Selected: The error history of the controller is replaced with that of backup data.
Not selected: The error history file of backup data is not transferred.

EChange robot origin data

It is available only when "All Files" or "Parameter Files" is selected in Backup type.

Selected: The origin data and position recovery parameter of the controller are replaced with those of backup data.
Not selected: Retains the origin data and position recovery parameter of the controller.

EChange the robot arm serial #.
It is available only when "All Files" or "Parameter Files" is selected in Backup type.

Selected: The robot serial number of the controller is replaced with that of backup data.
Not selected: Retains the robot serial number of the controller.
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HRestore file manager's data.
It is available only when "All Files" is selected in Backup type.

Selected: Files stored in the NG folder are also transferred and replaced.
Not selected: Files stored in the NG folder are not transferred.

HRestore operating information.

It is available only when "All Files" or "Parameter Files" is selected in Backup type.
Selected: The operating information of the controller is replaced with that of backup data.
Not selected: Backed up operation information files are not transferred.

HBRestore maintenance forecast data.
It is available only when "All Files" or "Parameter Files" is selected in Backup type.

Selected: Information related to the controller's maintenance forecast and preventive maintenance/predictive maintenance
(supported models only) is replaced with the contents in the backup data's maintenance forecast and preventive
maintenance/predictive maintenance files.

Not selected: Backed up maintenance forecast and preventive maintenance/predictive maintenance (supported models only)
files are not transferred.
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Restore complete

To apply the restored information, cycle the power of the controller.
When the CR800-D/CR750-D/CR751-D/CRnD-700 series controller is connected, the controller power can be reset from the

T/B.
When the CR800-R/CR800-Q/CR750-Q/CR751-Q/CRnQ-700 series controller is connected, reset the power with the power

switch on the controller, etc.
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106 TooL FuncTIONS

Tapping [Tool] in the menu will display the tool menu screen.
The tool menu screen is composed as follows:

1) ﬂD Oscillograph

The oscillograph can display & graphical representation of a mbot's various internal data. The data
acguired from the robot can be saved in a S5V file.

2) @ File Manager

Delete, and rename the files in the mobot controller.

Tool Automatic Calculation
3)——

The tool length is calculated automatically by teaching 5 same position by 3 to 8 points to the robot
with an actual tool mounted, setting up the value of a tool parameted MEXTL).

User Definition Screen
&

It is possible to edit the user definition screen.

‘ Import Workspace

You can import the following files from vour workspace.
Lavout / hand / robat parts # user mechanical files, workspace setting file and program template files

Export Workspace

You can export workspace on vour TAB.

No. Name Description

1) Oscillograph Displays data inside the robot on a graph.
=~ Page 252 Oscillograph

2) File Manager Used to copy, delete, or rename files in the controller.
=~ Page 262 File management

3) Tool Automatic Calculation Used to measure the length of the tool attached to the robot automatically and set the values of the tool
parameter (MEXTL).
=~ Page 264 Tool automatic calculation

4) User Definition Screen Used to create and display a user definition screen.
=~ Page 266 User definition screen

5) Import/Export Workspace Used to import or export workspaces.
==~ Page 286 Importing/exporting workspaces
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16.1 Oscillograph

The oscillograph functions of the R86TB and RT ToolBox3 cannot be used at the same time.

Attempting to use both the functions will end the oscillograph function that has started first.

Oscillograph is a function to display various data inside the robot on a graph.

Data obtained using the oscillograph function can be saved or reread as a CSV file.

Long hour data recording is possible by specifying the data saving interval.

In addition to various data, program names, execution line numbers, and I/O signals can also be recorded at the same time.

Real time monitor settings

To use the oscillograph function, enable the real time monitor mode of the controller.
For information on how to set the real time monitor, refer to the following page:

[Z5~ Page 157 Real time monitor

The specifications of the real time monitor are as follows.

Item Description

Maximum number of data that can be 80,000

stored (Data acquisition possible for approx. 9 minutes)
Acquirable data Up to 4 data sets can be selected and acquired.

=~ Page 252 Acquirable data

Data acquisition interval CR800 series: 3.5msec max.
CR750/700 series: 7.1msec max.

Supported controller software version CR800 series: All versions
CR750/700 series: S4b, R4b or later

Acquirable data

The following table shows the list of data that can be acquired from the robot.

Notation on graph Unit Explanation

Current feedback [Arms] Motor current value

Axis load level [%] Load ratio of each motor displayed as an alarm level

Position feedback [Pulse] Motor rotation position displayed as an encoder pulse value

Joint position(CMD) [mm deg] Current joint position

XYZ position(CMD) [mm deg] Current XYZ position

Joint position (FB) [deq] Joint feedback position

XYZ position (FB) [mm deg] XYZ feedback position

Position droop [Pulse] Deviation amount of the motor rotation position with respect to the position command

Speed (FB) [rpm] Current motor rotation speed

Voltage I\ Power voltage value

RMS current [Arms] Effective motor current value (RMS)

Regeneration level [%] Regenerative current value of each axis displayed as an alarm level

Encoder temperature [deg C] Encoder temperature of each axis (can be acquired with the F series or later)

Current command [Arms] Current command to the motor

Tolerable command + [Arms] + side of the current command set for the motor of each axis

Tolerable command - [Arms] - side of the current command set for the motor of each axis

Force sensor [N Nm] Input value from the force sensor

Force sensor(+resultants) [N Nm] Input value (resultant force and resultant moment) from the force sensor

Force pos CMD(XYZ) [mm rag] Move command calculated by force sense control

COL threshold + [0.1%)] Upper detection threshold (+ side) of the collision detection function
Ratio to the
rated current

COL threshold - [0.1%] Upper detection threshold (- side) of the collision detection function
Ratio to the
rated current
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Notation on graph

Unit

Explanation

COL presumed torque [0.1%)] Estimated torque of the collision detection function
Ratio to the
rated current

COL torque [0.1%] Actual torque of the collision detection function
Ratio to the

rated current

Ref. value of COL level

[%]

Displays the difference between the estimated torque and the actual torque for collision
detection level (ColLvl command, parameter COLLVL, COLLVLJG setting). The value is
displayed while the collision detection is enabled and the servo is on.

Error of presumed torque

[% rating]

Absolute value of difference between the estimated torque of each axis and the actual torque
(The value is displayed only when torque width monitoring is enabled for the safety option.)

Ex-T coordinates speed [mm/s] Ex-T coordinate transit speed during Ex-T control/Ex-T spline interpolation
Ex-T coordinates position [mm deg] Current position in the Ex-T coordinate system
Spline path point of adjusted speed — Path point number on which speed adjustment occurred during spline interpolation/Ex-T spline
interpolation
Robot Tool point speed(FB) [mm/s] Speed (feedback value) of the tool center point
information Remaining distance(FB) [mm] Remaining distance (feedback value) to the target position for interpolation in progress
Tool point speed(CMD) [mm/s] Speed (command value) of the tool center point.
Same as the robot status variable M_RSpd.
Remaining distance(CMD) | [mm] Remaining distance (command value) to the target position for interpolation in progress.
Same as the robot status variable M_RDst.
Gap of CMD and FB [mm] Difference between the commanded position and the feedback position.
Same as the robot status variable M_Fbd.
Transport factor(CMD) [%] Arrival rate (command value) to the target position during operation
Acceleration state(CMD) — Acceleration status during operation (command value) [0 = stop, 1 = acceleration, 2 = constant
speed, 3 = deceleration]
Same as the robot status variable M_Acl|Sts.
Controller temperature [deg C] Temperature in the controller

Safety input

Turned on when either safety input signal A or safety input signal B is off.

Safety input signal A

Input signals 128 through 135

Safety input signal B

Input signals 160 through 167

SCNI Signal — Input signals 1264 through 1271
INPUT — Input signal of 32 consecutive points
OUTPUT — Output signal of 32 consecutive points

Predictive maintenance score
(speed reducer abnormality)

Current abnormality score of the reduction gear (wave gear unit)

Predictive maintenance score (encoder
data error)

Current abnormality score of encoder data

Predictive maintenance score (encoder
communication error)

Current abnormality score of encoder communication
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Oscillograph screen

Tapping [Oscillograph] on the tool menu screen will display the oscillograph screen.
The oscillograph screen is composed as follows:

1 ) , Start Data Storage Load Data Save Store File 3
. Setting Diata Image Manager D Gray Scale )
;'F‘mgress Time Reqguest Data 1: Rohat Information

\Recv Number Input:d, Output: 3
2y | ‘
\Program Setting !

4) : [tem Walue binimum baximum Unit
W' 1:Tool point spesd FB) mm/s
3\/ 2:Remaining distance(FE) mm
w3 Tool point speedCMD) mm/s

Wt |[4Remaining distance(CMD)
W B:Gap of CMD and FB

w B Transport factorCMD) _ %

Wt T:Acceleration state(CMD)
W [8:Controller temperature

No. Name Description

1) Menu Used for purposes such as starting or stopping data recording and saving or reading log files.
=~ Page 256 Start/stop
=~ Page 259 Data saving settings

2) Information display area Displays information such as the data reception status and the program being executed.
Data to be acquired from the controller can also be set.
=~ Page 255 Communication settings

3) Graph display area Displays data acquired from the controller on a graph.
The number of data sets to be displayed on the graph, vertical and horizontal axes of the graph can also be set.
==~ Page 256 Graph settings

4) List of elements displayed on the Lists the items displayed on the graph.
graph =5~ Page 258 List of elements displayed on the graph
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Communication settings

/N CAUTION

« To display the program name and execution line number in the information display area, specify "Robot Information" in the Request Data settings.

Specify data to be acquired from the controller.
Tapping [Setting] in the information display area will display the communication setting dialog.

Reguest Data

Request Data Setting

. Presset ‘—
| Setting | |:>

Select the request data

Data#l

Data#2 ‘—

Data#d |-

Data#4 |-

Signal

Cama ) o )

Specify which data you want to acquire from the controller as request data.

To acquire 1/O signals, enter the start numbers of each signal.

Signals of 32 consecutive points starting with the entered number are acquired from the controller.

You can also specify a combination of frequently used data sets with the preset.

Preset name

Request data

Application

Force sense setting

Force sensor(+resultants)

Force pos CMD(XYZ)

XYZ position(FB)

Robot Information

Estimating the optimal posture and movement while checking the
values of the force sensor

Collision detection setting

COL torque

COL threshold +

COL threshold -

Ref. value of COL level

Adjusting the optimal value for collision detection

Collision detection error investigation

Speed(FB)

Current feedback

Ref. value of COL level

Robot Information

Investigating the causes of errors found in collision detection

Failure investigation(General)

Current feedback

Speed(FB)

Joint position(FB)

Robot Information

Investigating the causes of failures when errors occur (for general
investigation)

Failure investigation(Overload error)

Speed(FB)

Current feedback

Axis load level

Robot Information

Investigating the causes of failures when overload errors occur

Failure investigation(Power supply voltage)

Speed(FB)

Current feedback

Voltage

Regeneration level

Investigating the causes of failures when power supply voltage-related
errors occur

Predictive maintenance

PM score (gear)

PM score (encoder data)

PM score (encoder com.)

Detecting abnormality and deterioration of robot components as soon
as possible

(Available only when the MELFA Smart Plus predictive maintenance
function is enabled.)
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Start/stop

Tapping [Start] in the menu will start drawing a graph by acquiring data from the controller.
Deselecting the [Drawing] check box on the right side of the menu will stop the drawing.
To stop acquiring data, tap [Stop].

Display points of the graph

The number of data points displayed on the graph can be specified by number or time.
Select a specification method from the drop-down list above the graph display area, then set a value using the scroll bar.

100 q »

Display Points Fixed number -

« Fixed number
Time scale(30seconds)
Time scale(1 minutes)
Time scale(Bminutes)
Time scale(10minutes)
Time scale(30minutes)

Time scale(Z24hours)

Graph settings

Select items to be displayed on the graph's horizontal axis and the graph.
The graph settings can be changed even during data acquisition.
Tapping [Selecting Graph Data] in the graph display area will display a dialog.

Graph Setting
Selecting Graph Data |:>
N Horizontal Axis

Time

Graph Data

(Mixed graph)

1: Tool point speed(FB)

2. |Remaining distance(FE)
a3: Teol point speedCMD)
4 |Remaining distancelCMD]
a: Gap of CWMD and FE

3] Transport factorlC D)
T | Acceleration state(CMD]

2 Controller temperature

Item Setting
Horizontal Axis Select time or acquired data for the graph's horizontal axis.
Graph Data Select types of data to be displayed on the graph.

Tapping [Clear All] will unselect all the items in the Graph Data settings.
Tapping [OK] will apply the settings to the graph.
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Display range settings

The display range of the vertical axis for each data can be set.
Tapping [Setting Graph Range] in the graph display area will display a dialog.
Selecting the [Auto Adjust] check box will automatically adjust the vertical axis of the graph.

( Setting Graph Range ) |:>
N

Graph Range Setting

o Auto Adjust

Set up a range for every reguest data

Edit

Reset

Output Signal

MName Minimum Maximum
Robot Information -1.00 1.00
Input Signal -1.00 1.00

-1.00 1.00

Set

Select an item you want to set, then tap [Edit]. The minimum and maximum values of the display range can be set.

Graph Range Setting

[] Output Signal

[ Auto Adjust
Set up a range for every request data
‘Name Mimimum‘ Maximum‘
+ Robot Information -1.00 1.00
[] Input Signal -1.00 1.00 EJ
-1.00 1.00 7 1

St

Range Editor

Target Robot Information

haximum

I

Cancel QK

Tapping [Reset] will match the minimum and maximum values of the selected data to those of the current data.

Selecting multiple items allows you to simultaneously set or reset them.
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List of elements displayed on the graph

The items selected in [Selecting Graph Data] will be listed.
The check boxes on the left can be used to show or hide the items on the graph.

J (Select All) ( Selecting Graph Data > ( Setting Graph Rangs )

ltem | Value| Minimum| Maximum|  Unit |

1 Tool point spesd FB) mm/ s
« | 2:Remaining distancelFB) mm
v 3 Tool point speed CMD) mm/s
+  4Remaining distancs(CMD) mm
«  DGap of CMD and FB mm
« B Transport factor{CMD) %
| Thcceleration stats(CMD)

«  8:Controller temperature deg C©

Gray scale of the graph

Selecting the [Gray Scale] check box in the menu will switch the graph to the gray scale display.

« Grav Scale
18 o
15
144
12+
104
03
054
04+
02 o
: : . &
7668 TE34 7700
-024
044
05
o
084
10k
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Data saving settings

The save destination of data recorded using the oscillograph function and the method of recording log data can be set.
Tapping [Data Storage Setting] in the menu will display a dialog.

_ﬁ :> Data Storage Settings

Data Storage Destination
Setting

Specify the save destination for logs and images.

« Log Recorded Data

Select the Interval to Log 100007 -

Fecording Time 600

[sec]

(o ) (o)

Select a data save destination from T/B or USB.
The data save location (folder) is as follows.

Save destination Data type Save location (folder)
B Log file My document\MELFA_TB_WORKSPACE\RC1\Oscillograph\Log
Image file My document\MELFA_TB_WORKSPACE\RC1\Oscillograph\Image
usB Log file Directly under the USB memory root area
Image file Directly under the USB memory root area
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Log file saving

Selecting the [Log Recorded Data] check box will write data to a log file at constant time interval.

The interval of writing log files can be set from the [Select the Interval to Log] drop-down list.

Selecting a log save interval of three minutes or more allows you to set [Recording Time]. Setting [Recording Time] will save
log data for the specified period of time at the set log save interval. Up to half the log save interval can be set in [Recording
Time].

However, if the log save interval is set to 10 minutes or more, up to three minutes (180 seconds) can be set in [Recording
Time].

The following image shows when the log save interval is set to 10 minutes and the recording time to 60 seconds.

Data Storage Settings

Destination

Specify the save destination for logs and images.

T/B UsE

Loz Recorded Data
Start iRecording Time [sec]

(oo ) (o )

10'00.0” 10°00.0” 10’00.0”

|

I
60.0[sec] 60.0[sec] 60.0[sec]

If [Recording Time] is set to 0, data is written to the log at constant time interval in the same manner as when the log save

interval is set to two seconds or less.
The following table shows the file name and save destination of the log.

Item Description

File name Log<time stamp>.csv

<Time stamp> represents the time at which data acquisition starts and is indicated by the following format.
"<Year (4 digits)><month (2 digits)><day (2 digits)>-<hour (2 digits)><minute (2 digits)><second (2 digits)>"
Example: Log20130911-183525.csv

Save destination Save destination set in [Data Storage Setting]
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Reading data

The saved data is read, then displayed on the oscillograph.

Tapping [Load Data] in the menu will display the file selection dialog.
Select data, then tap [OK]. The data will be displayed on the oscillograph.

Saving data

The data acquired from the controller is saved.
Tapping [Save Data] in the menu will save the data.

The following table shows the file name and save destination of the data.

Item Description

File name Store<time stamp>.csv

<Time stamp> represents the time at which [Save Data] is tapped and is indicated by the following format.
"<Year (4 digits)><month (2 digits)><day (2 digits)>-<hour (2 digits)><minute (2 digits)><second (2 digits)>"
Example: Store20130911-183525.csv

Save destination Save destination set in [Data Storage Setting]

Saving an image

Tapping [Store Image] in the menu will save the displayed graph in the bitmap format.

The following table shows the file name and save destination of the image.

Item Description

File name Img<time stamp>.bmp

<Time stamp> represents the time at which [Store Image] is tapped and is indicated by the following format.
"<Year (4 digits)><month (2 digits)><day (2 digits)>-<hour (2 digits)><minute (2 digits)><second (2 digits)>"
Example: Img20161111-153525.bmp

Save destination Save destination set in [Data Storage Setting]

File management

To delete data saved using the oscillograph function or transfer data to the USB memory, use the file management function.

Tapping [File Manager] in the menu will display the file manager screen.
For information on how to use the file management function, refer to the following page:
[~ Page 262 File management
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16.2 File management

/N CAUTION

* The following operations cannot be performed with the CR750/700 controllers with earlier than Ver.R3e/S3e.
-Deleting or renaming files with no extension

-Deleting or renaming files with a name that is longer than 16 characters

-Manipulating files with a name starting with '0’

« File names including two-byte characters cannot be used.

« If a password is registered in programs by the security function of the controller, files cannot be deleted or renamed.
To delete or rename a file, delete the password of the security function.

For information on how to delete the password, refer to the following page:

=~ Page 244 Deleting the password

Files in the T/B, USB memory, and controller can be copied, deleted, or renamed.
Tapping [File Manager] on the tool menu screen will display the file manager screen.
While data is being acquired from the controller, a dialog appears showing that communication is in progress.

Refreswé— 3)

MName Folder name Size Date

[ | eula.1041 txt USB 58682007/11/20
[ ] |globdata.ini USB 11102007/11/20
:[] install.exe usB 8550402007/11/20 :
i[] linstall.ini USB 8432007/11/20 |
i[] linstall.res.1041.dll USB 804002007/11/20
[ | lveredistbmp UsB 5686 2007/11/20 |
] VC RED.cab USB 19279562007/11/20
(] VC_RED.MSI USB 2401282007/11/20

e
| Delete :ll: Rename :l Free: 465 GB,

1 Destination
2)—

E [ e F :
[] select au F491‘!’98h<—:;3)

Folder name

i]:l NarcWin.dll Robot 114688 16/09/06 15:42:l§
[ ] SIGNAME.NSG Robot 422/10/11 11:48:%
:[] PMAIMaintlst Robot 11064 22/10/11 13:30:
i[_] PMAIScore.lst Robot 1900422/10/11 13:30:¢
'["] RTVBSignalName.xml Robot 434820/02/19 1 7:04:1§
No. Name Description
1) List of files at the transfer source Select from where files should be copied.
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No. Name Description

2) List of files at the transfer destination Select where files should be copied to.

3) Refresh button Updates the file list.

There are some files that cannot be manipulated on this screen (e.g. robot programs and parameter files in the controller).
Files that cannot be manipulated are not listed.
The following types of files cannot be manipulated on this screen.

No. File type

File name or extension

1 Program file .MB4/.MB5/.MB6/.prg
2 Parameter file .PRM
3 Error log file AError.log
CError.log
HError.log
LError.log
4 1/0 log (I/O signals) I0Loglnp.log
10LogOut.log
5 Trap function log (program execution log) trp
6 Servo data log .sdl/.sdb

(This file is reconstructed at power-on.)

7 Force sense data log
(This file is deleted at power-off.)

fsl

8 Error record log TTLERROR.DAT

ERRORLOG.CSV
9 Command information file COMMANDS.XML
10 System file .SYS

(Backup information, etc.)

1 Serial information file

.ser

(This file is created at the time of backup.)

Copying files

Select a file you want to copy from the source file list, set where the file should be copied to, then tap [Copy].

Tapping [OK] in the confirmation dialog will copy the file.
If a file with the same name exists at the transfer destination, an overwrite confirmation message will appear.
Multiple files can be selected for copy.

Deleting files

Select a file you want to delete from the list, then tap [Delete].

Tapping [OK] in the confirmation dialog will delete the file.
Multiple files can be selected for deletion.

Renaming files

Select a file you want to rename from the list, then tap [Rename].

Enter a new name, then tap [OK]. The file will be renamed.
Changing the name of a file saved in the controller will convert all the lower case letters into upper case letters.

Comparing files

You can check whether there is any difference in the contents of files.

Select files you want to compare from the Source list and the Destination list, then tap [Compare]. The comparison results will
appear.
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16.3 Tool automatic calculation

With "Tool automatic calculation", the tool length is automatically calculated by teaching three to eight points for the same
point with the actual tool mounted, allowing the tool parameter (MEXTL) value to be set.
"Tool automatic calculation" is available for the following models and controller software versions.

Model Controller name Controller software version
Vertical 6-axis robots CR800 All versions
CR750/700 R3e/S3e or later
Vertical 5-axis robots CR800/CR750/700 Not available
Horizontal 4-axis robots CR800 All versions
CR750/700 R3e/S3e or later

Tapping [Tool Automatic Calculation] on the tool menu screen will display the tool automatic calculation screen.

Tool2 = I
'

MEXT L1

Auxilliary point X Y 7

D1 point 0.000 0.000 0000
]2 point 0.000 0.000 0.000
[13 point 0.000 0.000 0.000
(14 point 0.000 0.000 0.000
15 point 0.000 0.000 0.000
[16 point 0.000 0.000 0.000
[17 point 0.000 0.000 0.000
18 point 0.000 0.000 0.000
V] Uess cslouation (:Feach selestion Hne\} [ Position jump )

. 2 e

Calculated tool coordinate

Presumed error [mm]

‘,/’ B
- | Error information )
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Measurement method

/N CAUTION

* When teaching a calculation auxiliary point, change the robot posture greatly.
If a small change is made to the robot posture, tool coordinates may not be calculated.

1. Attach a tool to the robot, and specify a tool number you want to set.

2. Select the first point in the calculation auxiliary point list, then tap [Teach selection line].
The robot's current position will be entered in the list.

@ I:> v 1 poin 369.980

3. Change only the robot posture without changing the position of the tip of the tool using jog operation.

705.130

0.000

4. Select the second point in the calculation auxiliary point list, then tap [Teach selection line].

5. Enter values in the calculation auxiliary point list using the same steps until values are entered in "Calculated tool
coordinate”.

6. Tapping the save icon while values are displayed in "Calculated tool coordinate" will write the values to the controller.
Tapping [Position jump] while a calculation auxiliary point is selected allows you to move the robot into the taught posture.
Refer to the following for details on how to use the position jump function.

(= Page 72 Position jump

Additionally, tapping [Error information] allows you to check the deviation between the calculation auxiliary point and the
taught position.

) ) |:> Error Information
Errar infarmation

Gap from Teach Point

Auxilliary point | X| Y| Z|
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

Cloze
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16.4 User definition screen

It allows you to create a screen by freely placing parts (such as buttons and lamps that work based on I/O signals) on the
screen.

User definition screens can be used in the following applications.

* As an operation status monitor.

» Moving peripheral devices such as conveyors with buttons on the screen.

The following parts can be displayed on the user definition screen.

Part name Description
Button Tapping it will output a signal from the controller.
Lamp Displays the on or off state of the lamp depending on the status of I/O signals.
Robot Variable Displays the value of a specified variable.
Information Exe Lines Displays the contents of the execution line of the program being executed.
Program name Displays the name of the program being executed.
Exe Line# Displays the number of the execution line of the program being executed.
Cur Pos Displays the robot's current position in the XYZ coordinate system.
Cur Jnt Displays the robot's current position in the joint coordinate system.
Label Displays character strings.
OP Button Displays operation buttons on the operation panel screen.
Menu Button Displays the menu button that switches to the specified screen.
Jog Button Displays the jog button to operate an axis of the robot.
Line Draws a vertical or horizontal ruled line.
Message Displays a message if set conditions are met (message not displayed at all times).

Tapping [User Definition Screen] on the tool menu screen will display the user definition screen setting screen.

Display -———— 4)

-
~
5
B
=1

Name Description

1) Import/Export Reads a user definition screen from the USB memory. Additionally, created user definition screens are saved in the USB memory.
=~ Page 284 Importing and exporting user definition screens

2) Sort buttons Sort the selected user definition screens displayed in the screen list.
3) Screen list Displays a list of created user definition screens.
4) Display Displays the created user definition screen.

=~ Page 285 Displaying the user definition screen

5) Edit menu Adds, edits, copies, or deletes user definition screens.
=~ Page 267 Creating a new user definition screen
=~ Page 267 Copying user definition screens

=5~ Page 268 Deleting user definition screens

==~ Page 269 Editing user definition screens
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Creating a new user definition screen

Tapping [Add] in the edit menu will display a user definition screen editing screen.

Tapping [OK] will add the user definition screen in the screen list.

+:"—‘1dd |:> vame: |Pagel ‘ ¥ Show ToolBox

M 4 Control

Button
Lamp
Robot Information

Label

OP Button
Menu Button
Jog Button
Line

4 Edit
Gopy

Delete
Paste
Undo

Redo

Copying user definition screens

Select a user definition screen from the screen list, then tap [Copy]. A dialog will appear.

Tapping [Yes] will copy the user definition screen.
The name of the copied user definition screen is "(name of the copy source) Copy".

Caution

Are you sure you want to copy the selected User Definition Scree
n?

No Yes
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Deleting user definition screens

/N CAUTION

Note that user definition screens cannot be recovered once deleted.

Select a user definition screen from the screen list, then tap [Delete]. A dialog will appear.
Tapping [Yes] will delete the user definition screen.

Caution

Are you sure you want to delete the selected User Definition Scre
en?

No Yes
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Editing user definition screens

Select a user definition screen from the screen list, then tap [Edit]. The edit screen will appear.

The edit screen is composed as follows:

1 ) —— tame: |Pagel & Show TonlBox Message
2) E na Cantrol : 5)
' i Button !
E " Lamp '
E :E Robot Information |
: i Label |
E EE OF Button E
E E: Menu Button E
E " Jog Button |
! :E Line |
| a4 Edit ;
, :E Copy .
i EE Delete E
E EE Faste E
5 P Undo E
E :E Redo |
O L L A . L A L L R ;
)
( Cancel ) ( Ok <7—4)

No. | Name Description

1) Screen title Set the name of the page.

2) Edit area Create a user definition screen by placing parts in this area.

3) Message Add, edit, or delete messages.

=~ Page 282 Message settings
4) OK Save edited data and close the edit screen.
5) Tool box Add or edit parts.
=~ Page 270 Adding and editing parts
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Adding and editing parts

Select a part from the tool box and place it in the edit area.

HPlacing parts
Select a part you want to place from the tool box, then drag and release the part in the edit area. The part will be placed.

Marre Pagel & Show ToolBox

4 Control
Button

amp
"k Information
zabel
Buttog OF Button
Menu Button
Jog Button
Line

4 Edit
Copy

Delete
Paste
Unda

Redo

EMoving parts
Selecting a placed part and dragging it allows you to adjust its position.

Dragging a blank area in the edit area allows you to select multiple parts.
Selecting multiple parts allows you to move them at a time.

Marne Pagel o Show ToolBox

———————————— - iton
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EChanging the size of a part
Tapping a placed part will display a bounding box. Dragging the bounding box allows you to change the size of the part.

Marmne F’agel o Show ToolBox

Button

HParts settings
Double-tapping a placed part will display the part setting screen.

For parts settings, refer to the following pages:

[~ Page 272 Button settings

(=5~ Page 273 Lamp settings

(=5~ Page 274 Variable display settings

[ Page 275 Program execution content display settings

(=5~ Page 275 Program name display settings

[~ Page 276 Program execution line number display settings

[~ Page 277 Setting the display of the current position (XYZ type)
==~ Page 277 Setting the display of the current position (joint type)
[~ Page 278 Label settings

[~ Page 278 OP button settings

(=5~ Page 278 Menu button settings

(=5~ Page 281 Jog button settings

HECopy/paste
Tap [Copy] while a part is selected and tap [Paste]. The part will be copied.

Selecting multiple parts allows you to copy them at a time.

EDelete
Tap [Delete] while a part is selected. The part will be deleted.

Selecting multiple parts allows you to delete them at a time.

EBUndo/redo

Tapping [Undo] allows you to undo operations such as adding or editing parts.
Tapping [Redo] allows you to redo operations such as adding or editing parts.
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Button settings

Double-tapping a button will display the setting screen.

Create Button

this button is turned off.

'
. Narme ‘ Button ‘ !
' '
' '
' '
H D 2 Lines '

'

S e ——————— :
Mormentary ]

= Tietutntauirtuieiusainieliie ettt ettt ettt \

- - !
'

- !
! '
! '
! '
! '
! '
' Output signal No 0 s settn '
! '
! '
! '
! '
! '
' D hoverment Setting 2 '
'

| :
! '
! '
! '
! '
! '
! '
: Output signal Mo 0 is setto :
'

| :
! '
! '
' .

H D Turn Off Signal :
! '
! '
! '
! '
(R Mo 0 is '
'

' i
! '
! '
! '
' .

No. | Name Description

1) Name Set the name of the button.
Selecting the [2 Lines] check box allows you to display the button name with two lines.

2) Button type Set the type of the button.
« Alternate
Once the button is tapped, it will remain in the ON state. Tapping the button again will return to the OFF state. The signal
output is held too. Once the state of the signal set in [Turn Off Signal] is established, the button will return to the OFF state.
* Momentary
While the button is tapped, the ON state is maintained.

3) Movement settings Set the preconditions and signal output operation at the time the button is turned on.

[Turn Off Signal] allows you to set the signal that turns off the button automatically.

* Movement Setting 1, Movement Setting 2

You can set the signal to be output when the button turns on and the conditions in which the signal is output.

If the conditions of Movement Setting 1 and Movement Setting 2 are true, and High and Low are set to output to the same
signal number, Movement Setting 2 will be given priority.

Turning off the button while the movement setting is enabled will output the value that is opposite to the value of the output
signal specified in the movement setting.

* Turn Off Signal

The conditions of a signal that turns off the button can be set. The button turns off when the conditions of the set signal are
true.

272
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Lamp settings

Double-tapping a lamp will display the setting screen.

Create Lamp

1) —

@

Lamp On/Off Condition

I:l On Condition

If IHDLM. Sigl‘lE‘:| © Moo 0 is L oW © | the lampis turned on.

[] off cardition

If IHDLM. Slgl‘l?| © Mo 0 [ L ow | | the lamp is turmed off.

(o) (o)

No. | Name Description
1) Lamp Color Select the lighting color of the lamp.
2) On/Off Condition Set the conditions to turn on or off the lamp.

If only one condition is set, the lamp is operated assuming that the other condition is set that the High/Low states for the same
signal number are opposite.
Moreover, when both the ON condition and the OFF condition are true, the ON condition is given priority.
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Variable display settings

Adding [Robot Information] from the tool box will place a variable display. Double-tapping the variable display will display the
setting screen.

Create Robot Information

Tyre: Variable v
1 )—» ‘ariable Typa: Numerical -
2) YWariable Mame:
3)— = sit 1 .
4) Colar: White -
“ariahle Edit:
Arrangement:
6) Left Center Right ]
No. | Name Description
1) Variable Type Select the variable type.
2) Variable Name Set the name of the variable to be displayed. A system status variable can also be set.
3) Slot Specify the number of the task slot that uses the variable to be displayed.
The range of settable slot numbers differs depending on the system being used.
4) Color Set the background color of the variable display.
5) Variable Edit Specify whether to permit a change in the variable value to be displayed.
If "Enable" is selected, tapping the part will display the value input screen, which allows you to change the variable value.
6) Arrangement Set a position in which the variable is placed.
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Program execution content display settings

Adding [Robot Information] from the tool box will place a variable display.
Double-tapping the variable display will display the setting screen.

Selecting [Exe Lines] from the Type drop-down list will switch the setting screen.

Create Robot Infermation

Tyre: Exe Lines &
1) —— = s 1 .
2) Color White -
C Cancel ) C Ok )
No. | Name Description
1) Slot Specify the number of the task slot that uses the program to be displayed.
The range of settable slot numbers differs depending on the system being used.
2) Color Set the background color of the program execution line content display.

Program name display settings

Adding [Robot Information] from the tool box will place a variable display.
Double-tapping the variable display will display the setting screen.

Selecting [Program name] from the Type drop-down list will switch the setting screen.

Create Robot Information

Tyre: Program name -
1 ) ——» 3ot 1 -
2) Calar: White -
Arrange ment:

3) =» Center Right ]

No. | Name Description
1) Slot Specify the number of the task slot that displays the program name.
The range of settable slot numbers differs depending on the system being used.
2) Color Set the background color of the program name display.
3) Arrangement Set a position in which the program name is placed.
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Program execution line number display settings

Adding [Robot Information] from the tool box will place a variable display.
Double-tapping the variable display will display the setting screen.
Selecting [Exe Line#] from the Type drop-down list will switch the setting screen.

Create Robot Information

Tyvre: Exe Line# v
1 ) ——» 3ot 1 -
2) Calor: White -
Arrange ment:

3) Center Right ]

No. | Name Description

1) Slot Specify the number of the task slot that displays the execution line number.
The range of settable slot numbers differs depending on the system being used.

2) Color Set the background color of the execution line number display.

3) Arrangement Set a position in which the execution line number is placed.
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Setting the display of the current position (XYZ type)

Adding [Robot Information] from the tool box will place a variable display.

Double-tapping the variable display will display the setting screen.
Selecting [Cur Pos] from the Type drop-down list will switch the setting screen.

Create Robot Information

yee | Cur Pos -|
1) ——= e \ X - \
2) Fobot 4 | 1: RV-7FR-D -
3) ——= conr | White -|

Arrange ment

No. | Name Description

1) Axis Set an element axis of the current position (XYZ type) to be displayed.

2) Robot # Specify the number of the robot for which the current position is displayed.
3) Color Set the background color for the display of the current position (XYZ type).
4) Arrangement Set a position in which the current position (XYZ type) is placed.

To display the XYZ data of the current position collectively, set "P_CURR?" for the variable display.

Setting the display of the current position (joint type)

Adding [Robot Information] from the tool box will place a variable display.

Double-tapping the variable display will display the setting screen.
Selecting [Cur Jnt] from the Type drop-down list will switch the setting screen.

Create Robot Information

Tyee | Cur Jnt .
1) i | Ji -
2) Rotot # | 1:RV-TFR-D -
3) ——coer \ White .

Arrangement:

8

No. | Name Description

1) Axis Set an element axis of the current position (joint type) to be displayed.

2) Robot # Specify the number of the robot for which the current position is displayed.
3) Color Set the background color for the display of the current position (joint type).
4) Arrangement Set a position in which the current position (joint type) is placed.

To display the joint data of the current position collectively, set "J_CURR" for the variable display.
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Label settings

Double-tapping a label will display the setting screen.

Create Label

1) — v Label
D 2 Lires
No. | Name Description
1) Name Set characters to be displayed on the label.
Selecting the [2 Lines] check box allows you to display the characters on the label with two lines.

OP button settings

Double-tapping an OP button will display the setting screen.
1 2) 3) 4) 5 6

Create [Jperation Planel Buttor

| JORORON 74O

[S\/O anl | SV0 OFF ‘ Start

(o) (o)

The following types of OP buttons can be placed.

No. | Name Description

1) SVO ON Turns on the servo power.

2) SVO OFF Turns off the servo power.

3) Start Starts automatic operation.

4) Stop Stops the running program immediately and decelerates the moving robot to a stop.

5) Reset Clears the controller error during error.
In other cases, it cancels the suspended state of the program and returns the execution line to the beginning (resets the
program).

6) End Tapping it during continuous operation will turn on cycle stop and stop the robot after one cycle.
Tapping it during cycle stop again will resume continuous operation.

Menu button settings

Double-tapping a menu button will display the setting screen.

Create Menu Button

Program = =
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The following types of menu buttons can be placed.

Button image*1

Description

7

Switches to the program menu screen.

B

Switches to the monitor menu screen.

Switches to the slot status monitor screen.

Switches to the program monitor screen.

Switches to the program external variable monitor screen.

Switches to the operation status monitor screen.

Switches to the error monitor screen.

Switches to the event history screen.

Switches to the error history screen.

Switches to the error record screen.

Switches to the general-purpose signal monitor screen.

Switches to the named signal monitor screen.

Switches to the stop signal monitor screen.

Switches to the register <CC-Link> monitor screen.

Switches to the 1/0O unit monitor screen.

Switches to the register (EtherCAT) screen.

Switches to the DSI/CNUSER2 input signal screen.

Switches to the safety input signal screen.

Switches to the device screen.

Switches to the operation hours screen.

Switches to the production information monitor screen.

Switches to the option card screen.

Switches to the position monitor screen.

Switches to the speed monitor screen.

Switches to the load monitor screen.

Switches to the power monitor screen.

Switches to the current monitor screen.

Switches to the parameter list screen.

Switches to the backup screen.

Switches to the maintenance menu screen.

Switches to the maintenance forecast screen.

Switches to the setup guidance screen.

Switches to the password setting screen.

Switches to the tool menu screen.

Switches to the oscillograph screen.

Switches to the file manager screen.
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Button image”! Description

Switches to the tool automatic calculation screen.

Switches to the version information screen.

Switches to the 3D monitor screen.

| @

f

Switches to the system option screen.

Switches to the SQ Direct position editing screen.

(H

I

o}
= |

Displays an operation panel.

*1  The name of the screen after switched is displayed under the button.
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Jog button settings

Double-tapping a jog button will display the setting screen.

Create Jog Button

[w] [ ][]
‘ =) | | J2i+) | ‘ =l | | wi+) |
‘ Bl-) | | Jai+) | ‘ zi-) | | z(+) |
o | [wo] [o ][ %]
‘ B} | | i) | ‘ Bi-) | | B(+) |
‘ i) | | Jai+) | ‘ Gi-) | | Gl(+) |
(oo | [w0] [o] [ ]
(o | [=0] [=] [ ]

Inching Description

Off Moves the axis while the button is pressed.

High Moves the axis by the amount specified by the jog parameter "inching H".
Low Moves the axis by the amount specified by the jog parameter "inching L".

The following types of jog buttons can be placed.

Button image Description

- Moves the J1 axis.
— Moves the J2 axis.
— Moves the J3 axis.
+ Moves the J4 axis.
— = Moves the J5 axis.
Moves the J6 axis.
— . Moves the J7 axis (additional axis).
— Moves the J8 axis (additional axis).
— - Moves in the X coordinate direction.
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Button image Description

Moves the arm in the Y direction.

- . Moves the arm in the Z direction
a4 V4

- - Rotates around the X axis.
ARA

E - Rotates around the Y axis.
B+

- . Rotates around the Z axis.
CHC

- = Moves the L1 axis (additional axis).

- = Moves the L2 axis (additional axis).

When using the jog button, set the key switch to "MANUAL".

If the key switch is set to "AUTQ", the jog button is not available.
For details on jog operation, refer to the following page:

(=5~ Page 31 OPERATING THE ROBOT (JOG OPERATION)

Message settings

Messages to be displayed according to the status of 1/0 signals can be set.
Tapping [Message] on the edit screen will display a list of messages.

Message |:> Message List
5 ) (o

[] setect A

MESSAGE Display Condition  |0K/Yes [Cancel,
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Tapping [Add] will display the message editing screen.

Message Editor

1) —— v None v

2) ——» hiessage:

3) — Button: OK/Cancel -

(o) (o)

No. | Name Description
1) Type Select the message type.
2) Message Enter a message you want to display.
3) Button Select the type of the button for the message.
4) Display condition Set the conditions in which the message is displayed.
5) OK/Yes Behavior Set the operation when [OK] or [Yes] is tapped.
6) Cancel/No Behavior Set the operation when [Cancel] or [No] is tapped.
Enabled only when the button type is set to [OK/Cancel] or [Yes/No].
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Importing and exporting user definition screens

/N CAUTION

« Compatibility of user definition screens created in R86TB
User definition screens created in R86TB cannot be read with RT ToolBox2, RT ToolBox3, R46TB, or R56TB.

Read a user definition screen from the USB memory. Additionally, save created user definition screens in the USB memory.
Tapping [Import] or [Export] without connecting the USB memory will display an error.

Importing a user definition screen (reading it from the USB memory)
1. Connect the USB memory to the T/B.

2. Tapping [Import] will display the file selection screen.
3. Select afile you want to import, then tap [OK].
4.

The selected user definition screen will be displayed in the screen list. If a user definition screen with the same name has
been registered, "import" will be added to the name of the imported user definition screen.

User definition screen file Selection

Select the User definition screen file read from the USE Memory.

File name UserDefineScreen uds2

UserDefineScreen.uds2 /11 13:48:26

Exporting a user definition screen (saving it in the USB memory)

1. Connect the USB memory to the T/B.

2. Select a user definition screen you want to export. Tapping [All select] allows you to select all the user definition screens
displayed in the screen list.

3. Tapping [Export] will display the file name input screen.

4. Enterafie name, then tap [OK]. The user definition screen will be saved.

User definition screen file name input.

[nput the user definition screen file name to he exported.

File name UserDefineScreen

MName [Modified Size
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Displaying the user definition screen

Select a created user definition screen from the screen list, then tap [Display]. The screen will appear.

| Pagel v

| Button |

No. | Name Description

1) Name display Displays the name of the user definition screen.

2) [A)[VY] Switches pages.

3) User definition screen Displays the created user definition screen.
If a part for variable display has been set so that the value can be changed, tapping the part on this screen will display the
value input screen, which allows you to change the variable value.
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16.5 Importing/exporting workspaces

A USB memory can be used to import or export workspaces.

Import

This function imports a workspace created in RT ToolBox3 to the T/B.

The files and folders shown below are imported.

Folder/file name

Information

Hand Hand setting file

Layout Layout setting file
RobotParts Robot parts setting file
UserMecha User mechanism setting file

MELFA_WSP.xml

Workspace setting file

The following shows the import procedure.
1. Connect the USB memory containing a workspace you want to import to the T/B.

2. Tapping [Import Workspace] on the tool menu screen will display a dialog.

Select Workspace
Select the workspace where you want to import the settings
Workspace Name

Workspace Name Title Name
ws MELFA R86TB Export

¢ Y ok N
Cancel ( oK )

3. Sselecta workspace you want to import, then tap [OK]. The import process will start.

4. After the import process, reboot the T/B.
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Export

This function exports the workspace of the T/B to the USB memory.
The contents in the workspace folder (folder that has MELFA_WSP.rt3wsp) are all exported.
The following shows the export procedure.

1. Connect the USB memory to the T/B.

2. Tapping [Export Workspace] on the tool menu screen will display a dialog.

Enter Workspace Name

Enter the name of the workspace you want to export

Workspace Name

Workspace Name ‘Tille Name
ws MELFA R86TB Export

ancel ) oK

3. Entera workspace name, then tap [OK]. The export process will start.

4. After the export process, a message will appear.
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1 7 OPERATION PANEL FUNCTIONS

/N CAUTION

* In "MANUAL" mode

To operate the robot, lightly hold down the enable switch on the T/B.

Releasing the enable switch while the robot is operating will turn off the servo power, stopping the robot.

The robot will operate below the JOG limited speed.

Performing jog operation or operating the electric hand during automatic operation will stop the running program immediately and decelerate the moving robot
to a stop. After the robot has stopped, jog operation and electric hand operation are possible as usual.

The operation panel function is for controllers without an operation panel. It has functions equivalent to the operation panel of
the controller, which allows you to select and run a program.

The operation panel function can be used in either AUTOMATIC or MANUAL mode.

The operation panel functions are supported with the following controller software versions.

Controller name Controller software version
CR800-D/R/Q All versions

CR750-D/CRnD-700 Ver.R3 or later
CR750-Q/CRnQ-700 Ver.S3 or later

Tapping [Operation Panel] in the footer will display an operation panel on the auxiliary screen.

E Ciperation Fanel

No. Name Description

1) Task slot status Displays the status of task slot 1.
=" Page 289 Task slot status

2) Operation buttons Performs operations such as turning on or off the servo power, and starting or stopping automatic operation.
=~ Page 290 Operation buttons

3) Internal temperature display Displays the temperature inside the controller.

4) Operating speed switching Switches the operating speed of the robot.
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17.1 Task slot status

Conditions Fricrit
ART

Frogram

No. Name Description
1) Program Displays the name of the program set in task slot 1.
If the robot has stopped and the T/B has operation rights, tapping this area allows you to select a program.
2) Line # Displays the program line number being executed.
If the robot has stopped and the T/B has operation rights, tapping this area allows you to change the line to
be executed.
3) Conditions Displays the start conditions of task slot 1.
4) Priority Displays the priority of task slot 1.
5) Mode Displays the operation mode of task slot 1.
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17.2 Operation buttons

1) 2)

No. Name Description
1) Servo On/Servo Off Turns on/off the servo power of the robot.
2) Start/Stop Starts/stops automatic robot operation.

==~ Page 290 Starting/stopping automatic operation

3) Reset Resets the error or program.
=" Page 290 Reset

4) End Turns on/off cycle stop.
=~ Page 290 Cycle stop

Starting/stopping automatic operation

/N CAUTION

In AUTOMATIC mode, note that the robot will operate at a regular speed.

Automatic robot operation is performed.

Tapping [Start] when the T/B has operation rights will display a warning dialog.
Ensure it is safe to operate the robot, then tap [OK]. Automatic operation will start.
Tapping [Stop] will end automatic operation.

Reset

The lamp at the top left of the button flashes during error.

Tapping [Reset] during error will reset the error.

Tapping [Reset] while no error has occurred will cancel the suspended state of the program and return the execution line to
the beginning (reset the program).

Cycle stop

Tapping [Stop] during continuous operation will turn on cycle stop and stop the robot after one cycle.
When cycle stop is on, the lamp at the top left of the button flashes.
Tapping [Stop] during cycle stop again will resume continuous operation.
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18 30 moniTOR

Using the 3D monitor allows you to check the robot movement in 3D mode.

There are two types of 3D monitors, full screen and auxiliary screen.
[=5~ Page 291 3D monitor (full screen)
(=5~ Page 292 3D monitor (auxiliary screen)

(=~ Page 292 Viewpoint operation

18.1 3D monitor (full screen)

Tapping [3D Monitor] on the HOME screen will display the 3D monitor in full screen mode.

W 369980
W -0.000 !
Z 705130
A -180.000 !
E 0.020 1
G -180.000 |
FL1

FL2

J1 0.000 !
Jz -0.010
J3 83000 |
J4 -0.000 1
J5 50,000
J& -0.000 !

No. Name Description
1) Current position Displays the robot's current position in the XYZ coordinate system or joint coordinate system.
2) View Point Entering values in X/Y/Z allows you to rotate the viewpoint in the 3D monitor.
Additionally, selecting X, Y, or Z from the drop-down list and tapping [-] or [+] will finely adjust the viewpoint.
3) 3D model Displays a 3D robot model.

The settings can be changed with the option settings.
=5~ Page 293 Options
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18.2 3D monitor (auxiliary screen)

Tapping [Robot Viewer] in the footer will display the 3D monitor in auxiliary screen mode.

No. Name Description
1) Current position Displays the robot's current position in the XYZ coordinate system or joint coordinate system.
2) Machine Lock Using the machine lock function allows you to check the movement of the robot in the 3D monitor without

moving the robot.

While the machine lock is on, the robot does not move.

The machine lock function can be used only when the T/B is enabled.

The machine lock function cannot be used if the controller's safety functions are enabled or the ASSISTA
series robot is used.

3) 3D model Displays a 3D robot model.
The settings can be changed with the option settings.
=~ Page 293 Options

18.3 Viewpoint operation

Operating the touch panel allows you to change the viewpoint in the 3D monitor and zoom in or out the display.
For information on how to operate the touch panel, refer to the following page:
=5~ Page 19 How to operate the touch panel

Movement Operation Details

Zoom in/out Pinch-in/pinch-out =~ Page 292 Zoom in/out

Viewpoint rotation Drag with one finger =~ Page 292 Viewpoint rotation

Moving the viewpoint parallel Drag with two fingers =~ Page 293 Moving the viewpoint parallel

Zoom in/out

The display can be zoomed in or out by pinching in or out.

Selecting the zoom type allows you to change the center of zooming.

The zoom type can be set with the option settings.

[=5~ Page 295 Zoom type switching

The relationship between the zoom type and center of zooming is as follows.

Zoom type Center of zooming
Zoom toward origin center 3D monitor origin
Zoom toward screen center Center of screen

Viewpoint rotation

The viewpoint can be rotated by dragging on the screen.

Movement Operation
Rotation around the X axis Drag up or down
Rotation around the Z axis Drag left or right

2 2 18 3D MONITOR
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{\ J

The rotational center of the viewpoint differs depending on the zoom type settings.

The rotational center for zooming toward origin center is always at the origin of the 3D monitor.
The rotational center for zooming toward screen center differs depending on the status of the 3D monitor when the screen is
tapped.

Status of the 3D monitor upon tapping the screen Rotational center of the viewpoint
A non-transparent object exists in the center of the screen. Center of the 3D monitor screen
A non-transparent object does not exist in the center of the screen. 3D monitor origin

While the viewpoint is being rotated around a point other than the origin, small coordinate axes are displayed at the rotational
center.

Moving the viewpoint parallel

The viewpoint can be moved parallel by dragging on the screen with two fingers.

In the 3D monitor (full screen mode), closing the screen will reset the parallel movement of the viewpoint.

18.4 Options

Tap [Option] in the menu while the 3D monitor is displayed in full screen mode. The option setting screen will appear.
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Robot Viewer Option

Fohot Wiewsr Layout

Frojection Typs :

Display Lavout : -

Layout ( Select )

l:l Display Collision Avoidance Area

1)——

= Orthograph

N
2)——zeom e (R s-ron o]

Light Position :

— (o]

=
=
k]
o
=
o
"]
o]
i

Setting Work Wiorkl v

Display User—defined Area : { Setting ]

! Robot Model RS L L LT L L L LR LT ELREE ey SEREE TR s =9
e HE- o ] ) g
Display Tvpe : . D Display Monitoring Planes : { Setting >:

Model Type - . | E E Dizplay Monitoring Ares E

|1 Display AREA Input : E

l:l Dizplay Solenoid Walee 1 '

Upper Right E Hand : HandO v
Mo changs = E

Display Arm hodel
' Display Tool Coordinate System I:I Py A ©

Display Tool Model :

 Display Tool Position

Display Work Coordinate :

No. Name Description

1) Projection Type Set the 3D model projection method.
==~ Page 294 Projection type switching

2) Zoom Type Set the zoom type.
==~ Page 295 Zoom type switching

3) Light Position Set the light source position.
=" Page 295 Light source position

4) Floor Configure settings such as whether to show or hide the floor.
=" Page 295 Floor

5) Display Coordinate Axes Show or hide the coordinate axes.
=" Page 296 Displaying coordinate axes

6) Background Color Set the background color of the 3D monitor.
=~ Page 297 Background color

7) Robot Model Set the appearance of the 3D model.
=~ Page 297 Robot model

8) Layout Read layout files created in RT ToolBox3.
=~ Page 299 Layout

9) Safety monitoring Set the display related to safety parameters.
=~ Page 300 Safety monitoring

Projection type switching

The 3D model projection method can be selected from [Perspective] or [Orthograph].
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Perspective ' Orthograph

Zoom type switching

The center when the 3D monitor is zoomed in or out can be selected.

Zoom type Center of zooming
Zoom toward origin center 3D monitor origin
Zoom toward screen center Center of screen

Light source position

The light source position in the 3D monitor can be selected.
The light source position can be selected from among [Up], [Upper Left], and [Upper Right].

Top left Top right

Floor

The floor to be displayed in the 3D monitor can be set.

Floor display

Selecting the [Display Floor] check box will display a floor in the 3D monitor.

18 3D MONITOR
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Color settings

Set the color of the floor.

Select the color of [Color 1] or [Color 2] for change, and specify a color with the color picker in the middle.
The color can also be specified by entering an RGB value.

Golor Setting

Current Hew
- ..
o ..

: B * b

Displaying coordinate axes

Selecting the [Display Coordinate Axes] check box will display coordinate axes shown at the origin in the 3D monitor and
small coordinate axes shown at the reference point in the robot model.

18 3D MONITOR
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Background color

The background color of the 3D monitor can be selected.
If a layout file has been read, the background color of the layout is applied.

Robot model

Display type

The display type can be selected from [Solid] or [Wire Frame].

Wire frame

Model type

The model type can be selected from [Detail] or [Simplified].
However, the detail model display is not available for some models.

18 3D MONITOR
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Detail ) Simplified

Displaying a solenoid valve

Selecting the [Display Solenoid Valve] check box will display a solenoid valve for the robot in the 3D monitor.

This function is available on robots capable of being mounted with the following solenoid valves, and displays a solenoid valve
with four valves.

Solenoid valves (O represents the number of valves) 1F-VDOO(E)-02
1F-VDOO(E)-03

Robots for which a solenoid valve can be displayed 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 model type is set to [Detail].

Displaying the tool coordinate system

Selecting the [Display Tool Coordinate System] check box will display the position of the mechanical interface or arrows that
show the tool coordinate system in the tool coordinates.

18 3D MONITOR
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Displaying the tool position

Selecting the [Display Tool Position] check box will display the tool currently selected by the controller in the 3D monitor.

Displaying the workpiece coordinates
Tapping [Setting] will display the setting screen.

Select the number of the workpiece coordinates you want to display, then tap [OK].

The workpiece coordinates are displayed in the following format: "(Robot ID): Workn (workpiece number)".

Layout

Layout files created in RT ToolBox3 can be displayed in the T/B.

The layout file contains the settings of 3D monitor, robot, hand, robot parts, user mechanism, spline, and layout objects.

Reading layout information
Tapping [Select] will display the layout file selection dialog.

Select a file and tap [OK]. The layout file will be read.

Collision avoidance area

Selecting the [Display Collision Avoidance Area] check box will display the collision avoidance areas of the robot, hand, and

workpiece in the 3D monitor.
The hand and workpiece used to display collision avoidance areas can be selected from the drop-down list.
Collision avoidance areas are not displayed for robots that do not support the collision avoidance function.

User-defined area

Tapping [Setting] will display the setting screen.
Select a user-defined area you want to display, then tap [OK].
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Free plane limit

Tapping [Setting] will display the setting screen.
Select a free plane limit you want to display, then tap [OK].
[Length] allows you to change the length of one side of the free plane limit.

Safety monitoring

/N CAUTION

« The monitoring planes, monitoring positions, and other elements that are set using safety parameters are different from free plane limits, collision avoidance
areas, and user-defined areas.

The monitoring planes, monitoring positions, and other elements of the safety parameters can be checked in the 3D monitor.
The setting items differ depending on the CR800 series or CR750/CR700 series.

CR800 series safety monitoring

The robot safety option is required to use this function.
For information on the robot safety option, refer to the following manual:
[ 1Robot Safety Option Instruction Manual (BFP-A3531)

18 3D MONITOR
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EDisplaying monitoring planes

Tapping [Setting] will display the setting screen.

Select an item you want to display, then tap [OK]. The plane set with the safety parameter regarding SLP monitoring planes
will be displayed in the 3D monitor.

[Length] allows you to change the length of one side of the monitoring plane.

If the safety parameter is set to disabled, the plane will not appear.

EDisplaying monitoring areas

Tapping [Setting] will display the setting screen.

Select an item you want to display, then tap [OK]. The area set with the safety parameter regarding SLP monitoring areas will
be displayed in the 3D monitor.

If the safety parameter is set to disabled, the area will not appear.

EDisplaying AREA input

Tapping [Setting] will display the setting screen.

Select an item you want to display, then tap [OK]. The area set with the safety parameter regarding AREA input areas will be
displayed in the 3D monitor.

If the safety parameter is set to disabled, the area will not appear.

EArm monitoring model
Selecting the [Display Arm Model] check box will display an arm monitoring model in the 3D monitor.

EDisplaying tool monitoring models

Tapping [Setting] will display the setting screen.

Select an item you want to display, then tap [OK]. The user-specified monitoring position set with the safety parameter
regarding robot models will be displayed in the 3D monitor.

CR750/CR700 series safety monitoring

This function is supported with controller software Ver.R6, S6 or later.

The robot safety option is required to use this function.
For information on the robot safety option, refer to the following manual:
[ 1Robot Safety Option Instruction Manual (BFP-A3531)

EDisplaying monitoring planes

Tapping [Setting] will display the setting screen.

Select an item you want to display, then tap [OK]. The plane set with the safety parameter regarding position monitoring
(plane settings) will be displayed in the 3D monitor.

EDisplaying monitoring positions

Tapping [Setting] will display the setting screen.

Select an item you want to display, then tap [OK]. The position set with the safety parameter regarding position monitoring
(position settings) will be displayed in the 3D monitor.
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19 svystem opTIONS

Tap [Option] in the menu while the HOME screen is displayed. The system option screen will appear.
The system option screen is composed as follows:

System Option
Display
Select the language vou want to use on the screen English{Z25E > 1 )
Select a screen theme. Dark Thame Light Tk
Regional Language
It ible to d ik t of b h .
‘asg;::sgsel. = to describe 8 comment of a program by a chosen Language of the OS(English) 3)
First Screen
The screen other than HOME can be the first screen — - 4)
Lock the Screen
Lock to the first screen. You cannot unlock it without entering the password 64—— 5)
User Management — — e mm oo
: Level Setting - 6)
Divide the user into three levels and limit the screens H . ) .
and functions that can he used v Administrator v Edit !
' '
Add Shortcut - ----f:szzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz2:22'
| ( ji
i Up to 18 shortcut icons can be placed on the home screen. Select - 7)
' '
| Type ‘Screeﬂ |:
E :
' '
' '
i i
' '
i i
' '
i i
' '
i i
' '
i i
' '
i i
' '
i i
' '
N ;
Software update
Updats the T/E software. Prepare a USE memory that contains the
software to be updated. After attaching the USE memory to the USE port, Update  — 8)
tap the  Update™ hutton
C Cancel ) ( Ok )
No. Name Description
1) Display language Change the display language of the T/B.

=~ Page 303 Display language

2) Screen theme Selects the screen theme.
=~ Page 303 Screen theme

3) Regional language Switches the language to the one used in the comments of the program.
=~ Page 304 Regional language

4) First screen Sets the screen displayed at startup of the T/B.
=~ Page 304 First screen

5) Lock the screen Locks the screen.
=~ Page 306 Locking the screen

6) User management Switches the user level.
=~ Page 307 User management

7) Add shortcut Adds or edits the shortcuts displayed on the HOME screen.
=~ Page 310 Shortcut

8) Software update Updates the software of the T/B.
=~ Page 311 Updating the T/B
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19.1 Display language

Change the display language of the T/B.

Select a language from the drop-down list.

If the regional language and display language are different, note that information such as program comments may not be
displayed correctly.

Tapping [OK] will display a dialog asking whether to reboot the T/B.

To apply the settings completely, reboot the T/B.

System Option
Display
Select the language you want to use on the scraen. English(Z258) -
Select a screen thame v Enzlish(3E38)
Regional Language J ( ﬁéﬁ
aranese H 2258
It's possible to describe a comment of a program by a ch
languzge . . .
. Chinese Simplified( 8l {£537)
First Screen
The serean other than HOME can be the first screen Chinese traditional( Z4&77)
Lock the Screen
Lock to the first screen. You cannot unlock it without entering the password O

19.2 Screen theme

Change the screen theme of the T/B.

Tap [Dark Theme] or [Light Theme] to select the screen theme.
Tapping [OK] will display a dialog asking whether to reboot the T/B.
To apply the settings completely, reboot the T/B.

1230 D [l HOME
N ¥ 0 Pogon Sekcton Pocsitl

004000 T [l HOME ) RUN WIS OyRD
4 0 Pogom sobcion et @ 1o0s

T
o
]

Program Parameter Monitor

A B

Maintenance Backup Tool

7 | &

3D Monitor Manual Option

i
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19.3 Regional language

Switches the language to the one used in the comments of the program.

Select a language from the drop-down list.

If the regional language and display language are different, note that information such as program comments may not be
displayed correctly.

Tapping [OK] will display a dialog asking whether to reboot the T/B.

To apply the settings completely, reboot the T/B.

System Option
Display

Select the language you want to use on the scraen English(Z2E8 -

Select a screen theme Dark Thems

Regional Language

It's possible to describe a2 comment of a program by a chosen

language Language of the OS(English) >

First Screen _——— —

' Language of the OS(Englizh)
The screen other than HOME can ba the first 5

English(2:58)

Lock the Screen

Lack to the first screen. You cannot unlock it Japenesel B 7R
User Mamagement | Cpinese Simplifiec( {BIfEP )
Divide the usar into three levels and limit the s . . as
and functions that can he used Chinese traditionsll 252930
Add Shortcut X

frangais

Up to 18 shortout icons can be placed on the h

I S cran Deutsch

MNederands

italiano

potrtuzués
dansk

suomi

Software update

Update the T/B software. Prepare a USE mem norsk bokmél

softwar%to be ugdated After attaching the US
tap the " Update” button.

svenshka

19.4 First screen

Set the screen displayed at startup of the T/B.
Select the page you want to set as the first screen from the drop-down list.
Tapping [OK] will change the settings.
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J —_
Menu Program
Menu Parameter
Menu Monitor
Menu Maintenance

Menu Baclkup

Menu Tool

Menu 30 Maonitor

Mernu

Meru

Monitor Slot Run State

Monitor Program

Maonitor Program External Variables
Monitor Movement State
Monitor Event History

Monitor Errar
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19.5 Locking the screen

/N CAUTION

« Pay sufficient attention to password management.
The screen cannot be unlocked without entering the correct password. Pay sufficient attention to the management of the set password.

Operations on screens other than the first screen can be restricted by setting a password.
Tapping the switch on the system option screen will display the password setting screen.
Enter a password you want to set, then tap [OK]. The screen will be locked.

Password

New Password

Re-enter Password

Keep passwords in a secure place, and never forget the registered password!

Cancel OK

When the screen is locked, attempting to switch to another screen from the first screen will display the password input screen.
Enter the set password. The screen will be unlocked.

Password

Cancel

Upon restart of the T/B, the screen will be locked again.

To deactivate the locking function of the screen, change the settings on the system option screen.
The following operations are possible even if the screen is locked.

 Override change

+ Jog operation

» Hand operation

* Electric hand operation
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19.6 User management

This function is used to restrict the use of the T/B screen.
In addition to the administrator, up to three levels can be set.
The use of functions can be restricted according to the following levels of priority: Administrator > Level 1 > Level 2 > Level 3

Editing the user level

/N\ CAUTION

« Pay sufficient attention to password management.
The user level cannot be set or switched without entering the correct password. Pay sufficient attention to the management of the set password.

Tap [Edit]. The password input screen will appear.
The initial password is "POWER". This password can be changed on the user management screen.
In the initial state, the number of user levels is 0, and only the administrator exists.

User Manegement

Number of Levels 0 - User Level Administrator -

Password

Administrator | POWER

Keep passwords in a secure place, and never forget the registered password!

Function Restrictions by User

[tem | Levelt | Llewel? | Level3 |

Program List v v v
‘Command Editing v v v
Position Editing v v v
Debug v v v
Parameter List v v v
Parameter Editing v v v
Backup/Restore v v v
Set Origin v v v
Initialize v v v
Release the brakes v v v
Tool Automatic Calculation v v v
Maintenance Forecast Operation v v v
System Option v v v
Operation Panel v v v
Jog v v v
Hand v v v

o ) )
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The following shows how to set the user level.

1. Select the number of user levels (any number from 0 to 3) from the drop-down list.
If not using user management, set the number of user levels to 0.

2. Set passwords for the administrator and each user level.
A password does not need to be set for the lowest level.
For example, if the number of user levels is 2, a password cannot be set for level 2 (lowest user level).

User Manegement

Number of Levels 2 - User Level Administrator -

Password

Administrator | POWER Level 1 |POWER

Keep passwords in a secure place, and never forget the registered password!

3. Set use restrictions for each screen by level.
Only screens with selected check boxes are available.

Function Restrictions by User

1 | Level2 | Level3 |

b
&

[tem

Program List

Command Editing

Position Editing

Debug

Parameter List

‘Parameter Editing
Backup/Restore

Set Origin

Initialize

Release the brakes

Tool Automatic Calculation
Maintenance Forecast Operation
System Option

Operation Panel

Jog

Hand

Ll laa A s oo < OO0 -
NPT SIS RF AN S L WS
LKA AL AL ARN N[44 44

( Cancel )( oK )

4. Fromthe drop-down list at the top right of the screen, select the user level applied when the user management screen is
closed.

The user level can also be changed on the system option screen.

5. Tapping [OK] will apply the settings.
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Switching the user level

No password input is required to switch to a lower user level.
Attempting to switch to a higher user level will display the password input screen.
is displayed for screens under use restrictions, and they are unavailable.

]

Monitor

14

Maintenance Tool

.
Ig }/
& O\

3D Monitor Manual Option

Y =

Program Oscillograph File Manager Parameter Motion Limit COrigin Data
Monitor List Input
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19.7 Shortcut

Set a shortcut to be displayed on the HOME screen.

Tapping [Select] will display the page selection screen for shortcut settings.

Select a page you want to set as a shortcut, then tap [OK]. The list on the option screen will be updated.
Up to 18 shortcuts can be set.

Shortcut Selection
If there are maore than 18 the first 18 will he selected as the shortcut
Type screen -
[] Monitor Slot Run State
] Monitor Program
[] Monitor Program External Variables
[] Monitor Movement State
[] Monitor Event History
[] Monitor Error
[] Monitor Error History
[] Monitor Error Record
[] Monitor General Purpose Signal
[] Monitor Named Signal
[] Monitor Stop Signal
[] Monitor Register (CC-Link)
[] Monitor IO Unit
[] Monitor Safety Input Signal
[] Monitor Device
[] Monitor Operating Information
[] Monitor Production Information
[] Monitor Board
[] Monitor ABS )
(W] (elect An
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19.8 Updating the T/B
/N CAUTION

+ Do not power off the controller during update. Doing so may cause the T/B to malfunction.
* Do not remove the USB memory from the T/B during update. Doing so may cause the T/B to malfunction.

Update the software of the T/B.

1. Download update data (compressed file) from the MITSUBISHI ELECTRIC FA website. MITSUBISHI ELECTRIC FA
website URL: https://www.mitsubishielectric.com/fa/

2. Decompress the downloaded data (compressed file).

3. Copy the "MELFA_TB_UPDATE" folder in the decompressed data to the USB memory. Copy the "MELFA_TB_UPDATE"
folder to the root folder in the USB memory. (If the USB memory drive is "D", the "D:\" folder is the root folder.)

4. Insert the USB memory with the copied "MELFA_TB_UPDATE" folder into the T/B.

5. Tapping [Update] on the system option screen will display the update data selection screen.

Selection of update data

Software update
Update the T/B software. Prepare a USB mass device that contains the Select the data to use for the T/B software update.
software to be updated. After attaching the ISE mass device to the USB Update

ort, tap the “Update” button
" B " Update data name

MELFA TB_ UPDATE Version 1.0.0

6. Select "MELFA_TB_UPDATE", then tap [OK]. A dialog will appear.

You cannot operate the teaching box during update.
Are you sure you want to start update of software?

7. Read the precautions, then tap [OK]. The installer will start up, and the update process of the T/B will start.
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Tapping [Cancel] in the following window during installer startup will interrupt the update process, causing the software not to
be rebooted properly. In this case, reboot the T/B, and perform an update process again.

MELFA R86eTB - InstallShield Wizard

Preparing to Install...

MELFA RBETE Setup is preparing the InstallShield Wizard,
which will guide you through the program setup process.
Flease wait.

Preparing to Install...
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TRADEMARKS

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

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

Specifications are based on in-house standardized tests.

An effort has been made to make full descriptions in this manual. Do not handle the product in ways other than those
described in this manual, and also keep in mind that handling the product in such ways may cause an alarm. If any
discrepancies or unclear points are found, please contact your dealer.

This is the original document.

Microsoft, Windows, Windows 7, Windows 8, Windows 8.1, and Windows 10 are registered trademarks of Microsoft
Corporation in the United States and other countries.

The official of Windows® is Microsoft® Windows® Operating System.

Windows® 7, Windows® 8, Windows® 8.1, and Windows® 10 are trade names of Microsoft Corporation in the United States.
Ethernet is a registered trademark of Fuji Xerox Co., Ltd. Ethernet is a registered trademark of Xerox Corporation in the
United States.

All other company names and product names in this document are the trademarks or registered trademarks of the respective
companies.

Referenced standard in accordance with the Chinese standardized law: This product is designed and manufactured in
accordance with GB11291.1.

lllustrations in this instruction manual may differ from the actual products.
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